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ABSTRACT 

An annotated bibliography of lodgepole pine (Pinus 

conforta Dougl.) literature, containing 1 418 entries 
arranged in alphabetical order by subject group, is 
presented. An authors' cross�reference index is also 
provided. 

, . 

III 

RESUME 

On presente une bibliographie annotee couvranl 
1 418 pieces de litl<\rature sur Ie pin lodgepole (Pinus 
conforta Dougl.), arrangees par ordre alphabelique selon 
Ie sujet. Un index par auteur est aussi indus. 
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INTRODUCTION 

In 1983, Reid, Collins and Associates Limited of 

Vancouver prepared under contract with Supply and 
Services Canada a bibliography search of lodgepole pine 
(Pinus contorta Dougl.). This report is an update 01 the 
1983 work; it includes numerous significant papers and 

reports published on the species since that time. 

The added literature came from two main sources: 
assessment of CAB and BIOSIS data bases through the 
CAN/SDI (Canadian Selective Dissemination 01 Inlor· 

mation) Library 01 Agriculture Canada in Ottawa, and 
the proceedings 01 the 1984 symposium, Lodgepole 

pine-the species and its management, held in Spokane, 
Washington, and repeated in Vancouver, B.C. (1985). 
The following search criteria were used in the data base 
assessments: English language: North American context: 

and the keywords lodgepole pine and Pinus conlorla. 

Classilication 01 the literature lollows the system set 
up by Reid, Collins and Associates (1983). 

ACKNOWLEDGMENTS 

The editor thanks Dr. H. Cerezke, Dr. Y. 
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graphy. 
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LODGEPOLE PINE LITERATURE SEA RCH 

G EN E R A L 

1 .  ANON. P inus contorta as an exot i c  spec ies . Proceedings of the rUFRO Working 
Party Meeting 1980 on Pinus contort a Provenances ( 52-02-06 ) i n  Norway and Sweden. 
Swedlsh Univers i ty of Ag r i c .  Sc ience s ,  Res .  Note No .  3D, 1981; 3 5 3  pp . 
Subject Codes :  N/A 
RCA: X1079 

Conta i ns 24 papers presented by par t i c ipants from Canada , Denmar k ,  Finland, Fed. 
Repub l i c  of Germany, Great B r i t a i n ,  I reland, Norway, Sweden and the U . S . A .  The 
eight sess ions covered: Pinus contorta i n  i t s  nat ive envi ronments ;  surviva l ,  
height i ncrement and growth rhythm: volume increment ; qual i t y ,  including wood 
dens i t y :  stab i l i ty against w i nd and snow: d i seases , insect pests and other 
damage; seed production and breeding beyond the provenance level . 

2 .  ANON. Contor tata1 1en-var t  tred j e  bar r t rad? ( Lodgepole pine-our t h i r d  con i f e r ? )  
Skogshogskolans hostkonferens 1 98 1 ,  Sveriges Skogsvardsforbunds Tids k r i f t  
Spec i a lnummer N r  1-2/-8 2 ,  198 2 :  1 5 2  pp . 

3 .  

Languag e s :  sv 
Summar y  Languages : en 
Subject Codes : N/A 
RCA: X 1 0 2 3  

These proceed ings present 2 1  papers a l l  w i t h  Eng l i s h  summa r ie s  des c r i b i ng 
lodgepole p i.ne in terms of range, growth and yield , soil inf luences , damage , 
reforestation, provenance and management . 

ALEXANDER , R . R .  S i lv i culture o f  central and southern Rocky Mountain 
summary of the status o f  our knowledge by t imber types . 
USDA FOR . Ser v o  Research Paper ,  Rocky Mountain For .  and Range Exp . 
No. RM- l 20 : 36 pp . 
4 ref .  
Subject Codes : N/A 
CAB: 409280 

fores t s :  a 

Stn . ,  19 7 4 :  

Summar i zes four comprehensive repo r t s ,  on the important forest types o f  the 
central and southern Rocky Mounta i n  reg ion . Includes what is known ( about hab i tat 
cond i t ions , successional relations , s t and cond i t ions , damaging agents, na tural 
regeneration and ea rly surv i va l ,  s i t e  qual i t y  and growth and yield ) ,  what can be 
recommended ( for ' regeneration s i lviculture' in even-aged and uneven-aged s t ands 
and ' mu l t i ple-use s i lviculture ' ) ,  and what addi t ional information is needed, for 
each forest type, v i z .  spruce/ f i r ,  lodgepole p i ne ,  south-western mixed con i fe r s  
( i ncluding aspen ) ,  south- western ponderosa p i n e ,  and Black H i l l s  ponderosa pine . 

4 .  D I ETRICHSON, J .  Pinus contorta can increase both short- and long-term y i e lds i n  
Norway .  
Norsk Skogb ru k ,  1974 , 20 ( 1 1 ) :  7 ,  9-11 
3 r e f . 
Language: no 
Subject Codes : N/A 
CAB: 390756 

B r i e f l y  d i scusses present exper i ence o f  P.  contorta i n  Scandinav i a ,  including 
unpu b l i shed research results on s i t e  requi rement s ,  growth and y i e l d ,  s i lv i cu l t u r e ,  
genetiC v a r i ab i l i t y ,  t imber qual i t y ,  b i o t i c  and a b i o t i c  i n j u r ies etc . I t  i s  
concluded that P .  contorta i s  h i g h l y  promi-s ing i n  c e r t a i n  pa r t s  of Norway, that 
it can be grown to mat u r i t y  wi thout t h i nning, " and t ha t ,  because it matures faster 
than Scots Pine,  it may help to m i t igate the shortage of mature t imber expected in 
1 5-30 yea r s ' t ime . 



5 .  DINGLE, R . W. Lodgepole 
Wash. Agr . Exp . S t a . 
Subjec t  Codes: 2 . 0  
BIO: 69079102 
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p i n e  - P inus-cont o r t a . 
Bullet i n  ( 7 07 ) ,  1 96B: 3 6  

6. FOWELLS, H . A .  Lodgepo l e  p i n e  ( Pinus contorta Dougl . )  I N :  S i !v ics o f  Forest Tr ees 
o f  the Uni t ed S t a t es .  
Agr i cu l t u r e  Handbook No. 271 , USDA, 1965 : 3 7 3 - 3 8 3  
8 2  ref 
Subject Cod es : N/A 
RCA: X I O l l  

7 .  FRANK L I N ,  J.P. Ma jor veget a t ion t ypes o f  or egon, USA and Washington, U S A .  IN : 
Abstracts of t h e  papers Presen t ed a t  t h e  XI Internat ional Botanical Congress and 
the Int ernat ional wood Chemi s t r y  S ympos i um ,  2 60 pp . 
XI Bot anical Congress, S ea t t l e, WA, USA, 1 969: 63 
Sub j ect Codes : N A 
BIO :  690B1 3 91 

8 .  GRANT, M . e . , KNOWLES , P .  Pat t erns or age s i z e  and survi v or s h i p  i n  4 Colorado , USA 
con i E er s .  

9 .  

The Uni v o  of B . C .  2nd Intn ' l .  Congress o f  S ys t ema t i c  & Evo l u t ional Biology, 
Vancouver , B . C . , July 1 7 -2 4 ,  1 98 0 .  1+441 pp. Paper , 0 ( 0 ) ,  198Q: 217 
Sub j ect Codes : N/A 
Bra: 22000B20 

HEIKURAINEN, L . ,  MALCOLM , D . C . , et al The proceed i n gs of the 4 t h  
Peat Congr ess , Otan i emi , F i nland, June 2 5 - 3 0 ,  1 97 2 .  V o l .  1 - 4  
Helsink i , F i nland , Turveteo l l i suus l i t t o  r y . , A l eksant er ink, 4 8  B., 
3 0 3  + 5 69 + 3 5 3  p p .  
many r ef .  
Subj ect Codes : N/A 
CAB: 0 98 2 0 9  

Int ernat ional 

4 B4 + 

Vol . 1 con t a i ns 40 papers on the survey, c l a s s i f icat ion, s t udy and cons ervation 
o f  pea t lands , and on t erminology, notation and standardiza tion . Vol .  2 contains 
32 papers on geo t echnics and the winning, harves t i ng ,  storage ,  transportat i on and 
process i ng of peat and sapropel for i ndus t r i a l , agr i cultu r a L  and hor t icu l t u ral 
purpos es . Vol . 3 contains 4 9  papers on bog cu l t i v a t i on and a f forestat ion, and 
the u s e  of peat i n  agr iculture and hor t i c u l t u r e. Vol. 4 cont a i ns 34 papers on 
peat chem i s tr y  and phys i c s .  The papers in Vol .  3 on the u t i l i zat ion of pea t l ands 
for fores t r y  include: Nu t r i ent contents of peat so i ls in Newfoundland ( F . C .  
Pollett ) ;  The ef f ect o f  fert i l i za t ion on throughfall and ground water t a b l e  i n  
peatlands drai ned f o r  f o r es t r y  ( J .  P a i vanen ) ;  Est imation of t h e  ef f ect o f  
fert i l i z er application t o  peat land d r a i ned f o r  f o r es t r y  ( K .  S eppa la ) :  E f f ect o f  
so i l  p r epara tion and fertil ization on the growth o f  young p i ne plantations on peat 
( S .  Kaun i s to); Ear l y  effects of d i f f e r ent t ypes, r a t es and methods o f  
appl icat ion o f  phospha t e  rock on peat land ( J . M .  Mackenz i e) ( descr ibes t r i al s  on 
P i nus contort a an,j P i c ea s i tchens i s  in N .  England and

·
Scotland ) ;  The poss i b i l i t y  

o f  u s i n g  peat i n  the f er t i l i zat ion o f  young f o r es t  plantat ions on dune sands ( 8 .  
Jan i s z ews k i ) ;  and Reforestat ion w i t h  t r ee seed l i n gs , grown i n  ext ruded peat 

I' cf1incter s .  Pa rt III . Evaluation of con i f er plant i ng t r i al s  ( D . L .  Mi tchel l ;  
W . C .  Kay) (descrihes t r i als i n  Canada w i t h  Pinus contorta and Picea glauca). 

1 0 .  HEIKURAINEN, L . ,  et a l  Proceed i ngs of the 5 t h  International Peat congres s ,  poznan, 
Poland, Sept. 2 1 - 2 5 ,  1976: Vol . 1 - 3  
Warsaw, Poland , Wydawnictwa Czasopism Techni c znych Not . ,  1 97 6 ,  4 8 2  + 3 2 6  + 3 3 5  pp.  
many r ef .  
Subj ect Codes : N/A 
CAB: 8 92240 

Vol . 1 contains 4 5  papers on the rol e of peat and p ea t l ands in the protection o f  
t h e  natural env i ronment , includ ing: Heikur ainen, L .  Compar i son between runoff 
cond it ions on a v i rgin peat land and a for es t  dra inage a r ea .  Vol . 2 cont a i ns 3 2  
papers on the format ion, phys i ca l and chemical proper t i es o f  peat and peatland s ,  
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includ i ng :  Moose, P . D . �  Wi lmot t ,  A .  Preh i s t o r i c  forest clearance and the 
deve lopment of peatlands in the uplands and lowlands of B r i t a i n .  Vol .  3 cOnta i ns 
3 2  papers on the u t i l i za t ion of peat and peatlands i n  agr i c u l t u r e ,  hor t i c u l t u r e ,  
fores t r y  and indust r y ,  includi ng : Kapu s t i ns k a i t e ,  T .  Forest stands on peat 
soi l s .  Ushakov, Y .  Modern methods and ways o f  a f forestation on the exhausted and 
d r a i ned peat-bogs in the state forests of the Rus s i an federat ion. D i l lon, J . ; 
Carey, M . L . ;  O ' Ca r rol l ,  N .  The e s t a b l i shment and growth of coniferous t ree 
species on blanket peat i n  the west of I reland . Ma inly Picea s i tchens i s  and P inus 
contor t a .  Seppal a ,  K . ;  westmand, C . J .  Results of some fer t i l i za t ion expe r i ments 
i n  d r a i ned peatland forests i n  north-eastern F inland . NPK treatment of spruce 
( Pi cea ab i es )  and pine ( P i nu s  sylvest r i s )  forests . Mannerkos k i ,  H. E f fect ot 
wat e �  table f l uctuat ions on the growth o f  Betula ver rocosa ( B .  pendula ) and P i n us 
syl 'les t r i s  seedlings on a peat subs t r ate . 

1 1 .  HOS I E ,  R . C .  Lodgepole p i n e .  I N :  Nat ive Trees of Canada . 
of the Envi ronment , 19 7 3 :  Cana d i an Forestry Service,  Dep t .  

RCA : X 1 l 4 5  
5 2 - 5 3  

1 2 .  MACDONAL D ,  J., WOOD , R . F. , et al . P i nus c ontort.a . In: Exot i c  Forest Trees i n  
Great Br i t a i n .  
Paper prepared for the 7th B r i t i sh Commonwealth Forestry Con ference, Aus t ra l i a  and 
New Zealand. Forestry Com i s s ion Bullet i n  No. 30 1957 : 94-100 
Subject Codes : N/A 
RCA: X I 0 0 6  

1 3 .  MANUWAL , D . A .  Lodgepole p i n e ,  larch, Doug las- f i r  montane forest . 
Audubon Field Notes , 2 2 ( 6 ) ,  1 9 6 8 :  7 2 4  
Subject Codes : N/A 
B1O: 7 0 0 2 5 996 

1 4 .  MIROV, N . T .  The genus p i nu s . 
The Ronald Press Company, New Yor k ,  1967 : 6 0 2  pp. 
Subject Codes : N/A 
RCA: XI013 

1 5 .  SMITHER S ,  L . A .  Lodgepole p i ne in Alberta . 
Can . Dep t .  of fores try,  Bu l l et i n  1 2 7 ,  1961 : 1 5 3  pp . 
Subject Codes : N/A 
RCA: XI032 

1 6 .  TOLSTRUP , E.  A fore s try study tour to I r e land . 
Dan . Skovforen. T i ds k r . , 1977 , 6 2 ( 3 ) :  2 0 7 - 2 19 
Language: da 
Summary Languages: en 
Subject Code s :  N/A 
L I S C :  0 2 36 0 2  

I n  June 1976 , the author made a study tour on forestry t o  E i r e .  I r i s h  forestry i s  
, � characterized by the large a f fores t a t i ons c a r r ied out after world War I I .  The 

forest area increased f rom 90000 ha i n  1 9 4 2  to 350000 ha i n  1974 ( the a i m  i s  
500000 ha o f  fore s t ) .  The species dom i na t i ng the afforestat ions are Picea 
s i tchens i s  and Pinus contor t a .  Forest adm i n i st rat ion , recreation f ac i l i t ies i n  
the fores t s ,  w i ld l i fe/conservat ion, and foresty education are topiCS d i scussed i n  
the a r t i c l e .  The author a l so comments on f u t u re problems for s i lviculture and t he 
sale of forest product s .  

1 7 .  VON WEISSENBERG, K .  Experi ences of lodgepole p i ne i n  Finland. 
I i sves i ,  Finland, Suonenjok i Forest Expe r i ment Stat ion, 19 7 2 ,  73 pp . 
2 1  re f .  
Subject Codes : 7 . 4 . 3  
CAB: 1 2 2076 

Paper presented at the meet i ng of the Nordic Working Group on Provenance Research 
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and Seed Procurement , 1 9 7 2 .  Presents a general survey of P i nu s  contorta i n  
F i nland, g i vi ng ;  desc r i pt i ons o f  e x i s t ing planta t ion s ;  nume r i ca l  data on growth 
and y i e l d ;  results of provenance t r ials ; information on seed product ion and 
breed ing; damage caused by biot i c  and abiot i c  factor s ;  and some gene ral 
conclusions and r ecommendat ions . 

18 . WOOD , R . F .  Stud i es of north-west ame r i ca n  forest s  i n  relation to s i lviculture i n  
Great B r i t a i n .  
BUl l .  For .  Cerom . No. 2 5 ,  1 9 5 5  
Subject Codes : N/A 
RCA: XI007 

1 . 0 S P E C I E S  D E S  C R I P  T I O N  

1 9 . PFISTER, R . D . , MCDONALD, P . M .  Lodgepole p i n e .  I N :  Forest Cover Types o f  the 
United States and Canada . 
Soc iety of Ame c i can Foreste r s ,  Washi ngr:on, D . C . ,  1980 : 9 7-98 
Subject Codes : N -'A 
RCA: X1201 

1 . 1  NOMENCLATURE 

2 0 .  HOFFMANN , G . R . , ALEXANDER, R . R .  Forest veget a t Lon of the Routt Nat i onal Forest i n  
northwestern Colorado: a hab i tat type clas s i f i c a t ion.  
Res . pape r ,  Rocky Mountain For .  and Range Exp. St n . ,  1980 , RM- 221 : 41 pp . 
Subject Codes :  3 . 6  
L I S C :  562407 

A vegetat ion clas s i f icat ion based on concepts and methods developed by oaubenn i r e  
was used t o  iden t i fy 1 1  forest hab i tat types . Included were 5 hab i tat types i n  
the Popu lus t remu loides s e r i e s ,  2 i n  the Abies lasiocarpa se r ie s ,  and one each 10 
P i nus conto r t a ,  Pseudotsuga menz ies i i ,  P i nus E l ex i l i s ,  and Quercus gambe l i i 
se r i es . A key to ident i f y the hab i tat types and the management implications 
associated with each are provided. 

21. LA ROI ,  G . H . , HNAT IUK, R . J .  The P i nus-contocta forests o f  Ban f f  and Jasper 
National Pa r k s ,  Canada : A study in comparat i ve synecology and syntaxonomy . 
Ecol . MonogL, 5 0 ( 1 ) ,  1 9 8 0 :  30 pp . 
Subject Codes : 3 . 0  
BIO:  70070425 

P.  contorta Doug 1 .  ( lodgepole pine ) i s  the most important s e r a l  tree spec i es i n  
the Canad i a n  Rocky Mounta i ns ,  forming a complex mosa i c  o f  even- and several aged
forests of f i re o r i g i n  over a w i de range of e levat ions and hab i t ats . East of the 
Cont i nental D i v i de i n  A l be r t a  it i s  the most abundant t ree of montane and lower 
subalpine fores t s ,  due to extens i ve and f re quent w i  l d f  i res before 1910 . 
S i xty-three mature , undisturbed P .  contorta forest stands were surveyed for 

, physiognomy , vascular flor i s t i c  compos i t ion, spec ies cover , age s t ructure and 
phys ical s i te proper t ie s .  A d i rect gradient o r d i na t ion o f  stands was const ructed 
us-iog elevation corrected to 5 3  degree N as the 1st a x i s ,  and synthe t i c  mo i s ture 
i ndex deri ved f rom moisture i nd i cator values of species as the 2nd a x i s .  Stands 
were clas s i f ied u s i ng m i n i mum-var i ance cluster ana l y s i s  w i t h  species cover data , 
e r cor -sum-of squares assoc i a t ion ana lys i s  w i t h  species presence-absence da t a ,  and 
dominance analys i s  based on the lea d i ng species of shrub and herb-dwa L f  shrub 
strata. Vascular spec i e s  r i chness per' stand averaged 38 . Spe c i es occu r r i ng in a 
s l'Jni f icantly h i gher percentage of stands i n  one nat ional pa r k  than the other were 
more numerous in Banff than Jaspe r .  Most stands were 100 yr old. Preva i l i ng 
soils were Eluviated Eut r i c  Brunisols and O r t h i c  Eut r i c  Brun i sol s .  Both vascular 
spec ies and commun i t y  class i f ica t ion ( syntaxonom i c )  units showed ecolog i c a l l y  
meaningful d i s t r i but ion and abundance patterns o,n the ordination. Though based on 
d i f ferent c r i t e r i a ,  the 4 class i f i cat ions were qu i t e  s im i l a r , permi t t i ng synthe s i s  
o f  5 P .  contor t a  community types ( CT ) , these forming a n  ecoc l i ne f rom 
low-elevat ion dory to high-elevation mo i s t : P .  contor t a /Shephe r<i i a 
canadens iS/Arctostaphylos uva- u r s i  ( Pi co/ShcajAruv ) ,  P .  contorta :5. 
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canaden s i s /E l ymus innovatus ( Pi co/Shea/E l i n l ,  P. contorta/Alnus c r i spa/Linnaea 
borea l i s  (Pico/Ale r /L ibol, P .  contorta/men z i es i i  glabella/Vacci ni u m  scopar i um 
( Pi nco/MegljVasc ) ,  P .  contorta/L edum groenlandicu rn/V . Scopa r i um 
( P i co/Legr/Vase ) .  Stands of Pico/Shca/Aruv a r e  most l y  s er a l  to Pseudotsuga 
menzies i i ,  of Pico/Shca/E l i n  to either P i c ea glauca or P s eudotsuga menz i es i i ,  o f  
P ico/Alcr/L i bo to P .  glauca-Ab i es las iocarpa, o f  P i co/Megl/Vasc to P i c ea 
engelmanni - A .  las iocarpa , and o f  P i co/Leg r /Vase mos t l y  to P i c ea mar i an a .  P .  
contor t a  may b e  c l imax o n  d r y ,  o l i go t r ophic s i t es above t h e  cold elevational l i m i t  
o f  p.s eudotsug a .  A stable spec i es s t ructure ( dominance h i erarchy) develops i n  
subord i na t e  vascular s t rata o f  seral P .  contorta forests long bef o r e  t h e  p i ne i s  
replaced b y  cl imax t r ee spec i es .  The P .  contorta forests o f  Banff and Jasper a r e  
compa r ed w i th those o f  adjoining regions i n  Alber t a ,  B r i t i sh Columbi a  and Montana 
( US A )  • 

22. NEWMAN, K . W .  The concept of overlap for evaluat ing l i nkage d i stance as u s ed for 
clus t er i n g .  
Taxon, 3 1 ( 2 ) ,  1 9 8 2 :  266-276 
Sub j ect Codes : 1 . 5 ,  3 . 0  
BIO: 7 4 0 8 4 1 1 2  

A procedure ( o f  i n t er es t  i n  taxonomy and ecolog y )  was d esc r i b ed f o r  evalua t i ng 
l i nkage between O b j ects which a r e  r epres ent ed b y  points in a mul t i -dimens ional 
space i n  t erms of overlap between r epl icates .  An i l lustrat ion of the procedur e  
( g eographic range o f  P i nus contor t a )  demonstrated i t s  usefulness for the 
r ecog n i t ion and analys i s  o f  innate group s t ruct u r e .  

2 3 .  PFISTER, R . D .  Forest ecos ys t em desc r i pt ion , clas s i f ication and management 1n 
northern Rocky Mounta i ns and i n t ermount a i n  regions . 
Project I NT- 1 20 5 ,  For es t r y  Sci ences Lab . ,  M i ssoula, MON, 12 May 6 5  to 30 S ep 8 1  
Subj ect Codes : 3 . 0 ,  8 . 0  
eRIS :  0000093 

Obj ect i v es: Develop a comprehen s i v e  ecological f r amewor k  for i d ent i f i c a t i o n ,  
d ev elopment and ma i n t enance o f  f o r est eco s ys t ems , and provide g u i d es f o r  a vo i d i ng 
or overcoming c r i t ical management prOblems . Approach: Complete development o f  a 
hab i ta t  t ype c l as s i f icat i on s ys t em for forest lands i n  the Int ermount a i n  S t a t i on 
a r ea .  This w i l l  b e  accompl i s h ed through s everal cooperati ve stud i es wher ein t h i s  
r es earch work u n i t  w i l l  provi d e  l eadership in concepts , methodolog y ,  development 
of taxonomic class i f i.ca t i ons , mapp i ng t echniques and gu i d es for proper u s e  o f  
clas s i f ication s ys t ems . Develop cla s s i f ica tions and mooels f o r  s econd a r y  plant 
succes s i on w i t h i n  the major f o r es t  hab i ta t  t ypes . Th i s  w i l l  b e  accomp l i shed by 
developing new approaches to Class i f icat ion and model ing approp r i a t e  to 
mu l t i functional user needs . I n t eg r a t e  ex i s t ing ecological knowled g e  b y  hab i tat 
t ypes for u s e  as manag ement impl i c a t i ons . This r esearch work u n i t  w i l l  prov i d e  
methodology f o r  s ynthes i s  of ex i s t i ng knowledge and leadership for cooper a t i v e  
stud i es w i th other r es earch u n i  t s . Progr es s :  ( 80 /10 8 1 /0 9 ) A forest habi tat t ype 
class i f ication, based on potent i al natu r a l  veget a t i on ,  was pub l i shed for all the 
forest lands o f  cen t r a l  Idaho. Compr ehen s i v e  new knowledge on forest veget a t i o n ,  
management , land capab i l i t y  and env i ronments i s  provided i n  a h i erarchical 
f r amewo r k .  Most land managers and managers and sc i ent i s t s  i n  cent r a l  Idaho a r e  
u s i ng t h e  clas s i f i ca t ion for s i t e  i d en t i f ication,  mapp i ng ,  land-use planning ,  
proj ec t  act i v i t i es ,  and extrapolat ion o f  r es earch r esu l t s . Mounta i n  and forest 
succes s i onal mod eling approaches were completed. Together , they prov i d e  a 
foundat i on for d evelopment of new and improved t echniques for class i f ying and 
model ing s econdary plant succession as a natu r a l  process and as i n f luenced by 
management act ions . Management i mp l i c a t i ons r el a t ed to habi t a t  t ype 
class i f i ca t ion wer e summa r i z ed for watershed manag ement and general s i lvicul t u r e .  

, These new summa r i es of ex i s t i ng knowledge provide pract i c a l  management 
rnforma t ion, i d ent i f y  knowledge gaps , and provi d e  sugges t i ons o f  f u t u r e  r es ea rch 
needs and approaches. Research l eadership was prov i d ed to dev elop and help 
implement a formal r es earch natural a r ea program for the Northern Region ( USDA 
Forest Serv ic e ) . 

1 .  2 MORPHOLOGY 

2 4 .  FORREST, G . I .  Monoterpene va�ia t i on i n  lodgepo l e  p i n e  ( P i nu s  contorta ) and Scots 
p i n e  ( P .  s ylvestr i s ) .  I n :  Proceed i ng s  of the Conference on B i ochemical Genetics 



of Forest Trees , Ume a ,  Sweden , 1 9 7 8 .  
Sveriges Lantbruksun i ve r s i tet , 1979 , 1 :  136-150 
Subject Codes : 5 . 4  
CAB: 1 5 56986 
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2 5 .  FORREST , G . ! .  Var i a t ion i n  monoterpene compos i t ion of the shoot cort ical oleo 
r e s i n  w i t h i n  and between trees of Pinus conto r t a .  

2 6 .  

Biochem. Syst .  Ecol . ,  8 ( 4 ) ,  198 0 : 3 37-)·4 2  
Subject Codes : N!A 
BID: 7 2 0 5 1 8 4 8  

Ten young lodgepole pine t r e e s  were s t u d i e d  f o r  var ia t ion i n  monoterpene 
compos i t i on of the shoot cor t ical oleores i n  due _ to pos i t ion w i t h i n  the crown. 
There was no s i gn i f icant d i fference between who r l s ,  but small d i f ferences occurred 
between the lateral and terminal shoots of branche s .  The nature o f  the 
d i f ferences varied between tree s ;  )-carene s howed the ,most cons i stent pos i t i onal 
d i fference. 

. 

FORREST, G . I .  
r e s i n .  
Biochem. Syst . 
Subject Codes :  
BW: 7 2 0 5 0 1 51 

Geographical va r i a t ion i n  the monoterpenes of Pinus 

Eeal . ,  8 ( 4 ) , 1980 : 3 43-360 
N/A 

conto r t a  oleo 

The monote rpene compos i �ion of the shoot cor t ical oleore s i n  a llowed the natural 
range of Lodgepole p l ne ( P .  contorta ) to be d i v i ded into chemically d i s t inct 
regions . The trees exami ned were all grown i n  B r i t a i n  ( UK )  from seed o r i ginally 
collected from 150 loca l i t i e s  i n  northwest North Ame r i c a .  Those f rom the central 
area of the natural range conta i ned a wide v a r i ety o f  monoterpene pat t e r n -types , 
while those f rom more per i pheral areas were more exclusively character i zed by 
t he i r  own spec i f i c  pattern- type s .  Chemical evi dence for i n t rogresion w i t h  Jack 
p i ne ( P .  banks iana ) was detected i n  trees o r i g i nat i ng f rom central B r i t i s h  
Columbi a  and there was also a highly loca l i zed and pronounced region o f  
introgression chemotypes i n  coastal populations near the border or Oregon and 
Cal i fornia . Var iat ions between trees grown i n  replicate plots and at d i f ferent 
s i te s  in B r i t a i n  were small ,  and the results indicated that res i n  analy s i s  of 2 5  
trees was usually suf f ic i ent t o  determine the region o f  o r i g i n  o f  a n  unknown 
populat ion . 

2 7 .  HO, R . H . , OWENS, J . N .  Microstrob i l i  of Lodgepole Pine . 

2 8 .  

Canad ian Journal of Forest Research, 197 3 ,  3 ( 3 ) :  4 5 3- 4 5 6  
Subject Code s :  N/A 
CAB: 2 3 4 7 4 5  

A morpholog ical study o f  3 trees o f  P i nus conto r t a ,  w i t h  spec ial reference to the 
var ia t ion i n  the numbers of microsporang i a  per shoot , bud scale s ,  microsporophyl l s  
and pollen grains . 

HO, R . H . , OWENS, J . N .  M i crosporogene s i s  and pollen forma t ion i n  lodgepole p i ne .  
Canadi an Journal of Botany, 1 9 7 4 ,  5 2 ( 7 ) :  1669-1674 
2 2  ref . + 3 pl . 
Subject Code s :  2 . 8  
CAB: 409177 • 

Reports a study of three coastal and two inland trees of P i nus contort a ,  i nc l u d i ng 
a description of microstrob i l i  i n  the inland trees ; a morphological study of 
microstrob i l i  in the coa s t a l  trees has already been not i c e d .  

2 9 .  MANNING, T . D . R . , HEMMINGSON, J . A .  B a r k  and oleo res i n  monoterpene hydrocarbons o f  
P i n u s -contorta g rown i n  New Zealand. 
New Zealand J. Sci . ,  1 8 ( 1 ) ,  1 97 5 :  1 1 5 - 1 1 8  
Subject Codes : N/A 
BI0: 60054408 

3 0 .  MAYER, K . E . , FOX, L. I I I  Ident i f i ca t ion of con i fe r  speci e s  groupings f r om Landsat 
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d i g i ta l  class i f icat ions . 
Photogramme t r i c  Enginee r i ng and Remote Sens i n g ,  1 98 1 ,  4 8 {l l ) :  1607-1614 
1 2  ref . 
Subject Code s :  8 . 4  
CAB: 1 4 7 2 4 2 2  

Landsat d i g i ta l  data were obtained o n  Aug .  1 ,  1 9 7 8  for a n  a r e a  of the 
Shasta-Tr i ni t y  National Forest ( mostly mixed and pure con i f e r  stands) i n  
C a l i forn i a  and processed u s i ng gu i ded and unsupe rvi sed cluster ing techni que s . The 
gu i ded method used 100 homogenous t i mber resource t r a ining f i elds represent ing 4 
species groupings «a ) mixed con i fers : ( b )  ponderos a ,  sugar and western whi t e  
pines , P i nus ponderosa , P .  lamber t i ana and P .  rnont icola ; (c ) whi t e ,  ced and 
Douglas-f i r s ,  Abies concelo r ,  A. magn i f i ca ,  pseudotsuga menz i es i i :  and ( d )  
lodgepole p i ne ,  Pinus contor ta ) ,  two s i ze classes and 2 dens i t y  catego r i e s .  
Spectral classes not developed by t h i s  method were produced by unsupe r v i s ed 
cluste r i ng of data for the whole area and the two sets of classes merged to g i ve a 
total of 38 . Spect ral curves were developed f rom the mean d i g i ta l  numbers of each 
spectral class and curve shapes from a known resource category were used to 
ident i fy unknown shapes . The results were compared w i t h  US Forest Ser'Jice a e r i a l  
COlour photographs (1 : 1 5 840 taken i n  J u l y ,  1 97 5 ) ,  and showed an ove r a l l  
class i f i cat ion accuracy o f  0 . 8 3 for speci e s  groups , canopy dens ity classes and 
crown d i a m .  catego r i es . 

3 1 .  QSTRQLUCKA, M . G . , POSPISIL , J .  Amino ac i d  compo s i t ion o f  the pollen o f  Sal i x  and 
P i nu s .  
Acta Dendrobiolog i c a ,  1978:7 9 ,  1 ( 2 ) : 3 6 1 ,  363-389 
4 9  ref .  
Language: Sk 
Summary Languages : r u ,  en, de 
Subject Codes :  N/A 
CAB: 1 5 56879 

The contents of 1 5  free and 1 6  bound amino ac i ds were determi ned by paper 
chromatography in the pollen of 10-13 spec ies of Sal i x  (1-9 clones of each ) and i n  
Pinu� bank s i ana , P .  conto r t a ,  P .  mugo and P .  sylvest r i s .  The range o f  total 
aminu acid contents was 202-291 mg/g i n  Sal i x  and 78-94 rng/g in P i nus . The 
qua l i t a t ive compos i t ion of the amino acids was generally s i m i la r  in the 2 gene r a ,  
w i t h  some m i nor except ions . The greatest interspec i f i c  v a r i a t ion was i n  the f ree 
amino acids . 

1 .  3 ANATOMY 

3 2 .  BAGNEL L ,  C . R .  JR.  Species d i s t i nction among pollen g r a ins of Ab i e s ,  Picea and 
Pinus i n  the Rocky Mounta i n  area ( a  scanning electron mi croscope study ) .  
Review of Palaeobotany and Palynolog y ,  197 5 ,  1 9 ( 3 ) :  203-220 
22 ref .  
Subject Codes : 1 . 2  
CAB: 9 0 3 5 9 2  

3 3 . ,  F�ANCE, R . C . , MEXAL, J . G .  Morpholog ical v a r i a t ion o f  tracheids i n  the bolewood o f  
mature Picea engelmann i i  and Pinus cont o r t a . 
Canad i a n  Jou rnal of Focest Reseacch, 1980, 10 ( 4 ) :  5 7 3 - 578 
2 4  ref . 
Language: en 
Summary Language : f r  
Subject Code s :  2 . 10 
CAB: 1 3 2 9 5 7 3  

Var i a t i ons i n  tracheid morphology w i t h  changes i n  t r e e  h t .  were ex,ami ned . Fibre 
leng t h ,  rad i a l  and tangential lumen d i am . , lumen a r e a ,  the r a t i o  lumen d i am . /cell 
d i am .  and pit pore s i ze of Engelmann spruce increased with increa s i ng ht . to 
mid-bole, then decreased w i t h  f u r t he r  increases i n  ht . The for ce r e qu i red to 
collapse the cells decreased to a minimum a t  mid�bole and then increased to the 
top of the t re e .  From author s '  summa ry . 
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3 4 .  MARK, W . R . , CREWS , D . L .  Heat-pulse veloci t y  and bordered p i t  cond i t ion ·in l i v i ng 
engelmann spruce and lodgepole pine trees . 
Forest Science , 1 9 7 3 ,  1 9 ( 4 ) ;  2 9 1 - 2 9 4  
8 ref . 
Subject Codes : 2 . 10 
CAB: 2 5 7 2 3 2  

In a m i x ed stand i n  Colorado, two P i nus contorta t rees ( o f  d . b . h .  2 4 . 6  and 27 . 4  
em) and two Picea engelmanni i  trees ( o f  d . b . h .  3 1 . 2  and 4 0 . 6  em) were s t u d i ed to 
relate sap movement and wood s t r ucture. I n  the v i c i n i t y  of the camb i um, where 
bordered p i t s  were immature and almost imper forate, sap flow was slow; max i mum 
f low was measured deeper in the tree, 3 0 - 4 2  em from the cambi u m ,  where p i t s  were 
not aspi rated, and were only par t l y  'encrusted ; and flow decreased aga i n  w i t h  
increasing d i s tance f rom the cambium, where p i t s  showed a h i g h  frequency o f  
aspirat ion,  or were almost completely encrusted. 

3 5 .  ROTHWEL L ,  R . L .  Sapwood water content o f  Lodgepole Pine. 
D i ssertat ion Abstracts Internationa l ,  B, 1976 , 3 6 ( 7 ) :  3151 
Subject Codes : 2 . 10 
CAB: 6 3 0 7 8 3  

Fluctuations i n  the water content of sapwood a t  b . h . i n  P i nus contorta var . 
latifol i a  wer,e related to the a r'ea of conduc t i ng xylem and to envi ronmental and 
plant v a r i ables . Results indicated a conducting xylem of 3 . 2 5 cm w i dth f r om the 
cambium, i . e .  60-80% of the total cros s-sectional area in 'the trees s t u d i e d .  
Multiple regression analyses indicat e-j a s i gn i f icant correlation between s apwood 
water content and envi ronmental and plant v a r i ables . The most important group of 
variables included soil water content , heat-pulse veloc i t y  and preC i p i ta t ion.  
Laboratory tests indicated that attenuation o f  gamma-r a d i a t ion was a f e a s ible 
method for mea s u r i ng the water content of wood . In the f i e l d ,  measurements i n  
s i tu obt a i ned by the gamma-rad i a t ion or the gravimet r ic methods showed s i mi lar 
monthly and d i u rnal fluctuations, though values obta i ned by the gamma-rad i a t i on 
method were s i gn i f i cant l y  greater than those obt a i ned by gravimet r i c  method s .  

3 6 .  TAYLOR , F . W .  Wood anatomy studies . 
project MIS-069 8 ,  M i s s i s s i pp i  State Uni v . ,  M i s s i s s ippi State, MI S . , 0 1  Oct 80 to 
30 Sept 8 3  
Subject Codes : 7 . 7 ,  7 . 9  
CRrs: 0082198 

Objec t i ve s :  Evaluate the e f fect o f  h i g h  pruning and wide spacing to produce 
rapidly g rown sawlogs on the prope r t i e s  of wood ; see i f  i nt ru s i ve growth of 
primary wal l s  of cells dur i ng d i f f erent i at ion results in more or less var i a t i on of 
cell length in spec i e s  w i th stor i ed cambiums � evaluate the ef fect of var i a t ions 
in thi ckness of tracheids w i th i n  latewood d i f ferent i a t ion zone s ;  determine the 
extent of var i a t ion and/or d i s cover patterns in camb i a l  act i v i t y  and cellular 
d i fferent i a t ion from growth increment to growth incr,ement and w i th i n  i ncrements 
and develop a better unde rstanding o f  the movement of l iqu ids through hardwood 
s t ructure . Approach : Bas i c  wood prope r t i e s  and the i r  v a r i a t ion w i l l  be 
determined by measurements on breast-height increment core s .  The length of 
element s ,  pa rt i cularly vessels and f i be r s ,  w i l l  be mea"sured by an unbiased method 
for both j uveni le and mature wood of each speci e s .  Cross sect ions of loblolly 
p i ne t rees grown on s i tes w i t h  a well documented envi ronmental h i story w i l l  be 
examined microscop i cally to ident i fy r i ngs w i t h  variable wall t h ickness zones . 
Measurements w i l l  be made along severe rad i i  of p i ne cross sect ions . L iqu i d  
monomers of varying v i s cos i t y  w i l l  b e  u s e d  t o  penetrate vessels . progress : 

�Studies of the ef fect of accelerated growth r a t e ,  due to wide spacing and repeated 
thinning, on bas i c  wood propert ies of loblolly i s  comple t e .  Dur i ng some growth 
periods , radial growth of test trees was almost three t i mes as great as r a d i a l  
growth o f  cont rol t rees . Du r i ng the last 1 0  years of the study ( mature wood 
zone ) , growth rate d i f ferences between treated and control t rees were not great 
and there were no s i gni f i cant d i f ferences i n  latewood percentage or t rache i d  
lengt h .  Spec i f ic grav i t y  was not s i gni f i cantly i n f l uenced b y  growth rate 
d i f ferences i n  any growth zone . The concl u s ion i s  that trees can be rap i d l y  grown 
w i thout a f fecting spec i f i c  gravi t y .  Stud ies o n  the var i a t i on o f  wood prope r t i e s  
o f  spec ies growing i n  t h e  normal forests of North Ame r i ca have been submitted for 
publ icat ion . Inve s t i gat ion of prope r t i e s  of spec i e s  w i th s t o r i ed camb i ums , and 
studies o f  the e x t e r ior' morphology of vessels are cont i n u i ng .  

3 7 .  TEOH, S . B . ,  REES, H .  Nuclear DNA amounts i n  populat ion o f  Picea and P i nus 
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species . 
Hered i t y ,  1976, 36( 1 ) : 1 2 3- 1 37 
2 2  ref . 
Subject Codes : N/A 
CAB: 612474 

Est imates o f  nuclear DNA content i n  root tips o f  P i ce a  g l a uca from 26 sources, 
covering almost i t s  ent i r e  range in North Ame r i c a ,  showed no s igni f i cant var i at ion 
in DNA content w i t h i n  the speci e s  except for minor f l uctuat i ons d ue to B 
chromosomes .  There was no s ig n i f icant v a r i a t ion i n  the chromosome volume or 
nuclear s i ze between and w i t h i n  mat e r i a l  from d i fferent sour ces . There were no 
detectable d i f ferences i n  nuclear DNA content between Picea glauca and Picea 
engelmann i i ,  and in P i nus contarta , as in P i nus g l a uc a ,  nuclear s i ze and DNA 
contents d i d  not vary s i g n i f icantly b etween or w i t h i n  mat e r i a l  f r om d i f ferent 
source s . 

3 8 .  WODZIeKI ,  T . J . , BROWN , C . L .  Cellular d i f ferent i at ion of the camb i um i n  the 
P inaceae . 
Botanical Gazette,  1 97 3 ,  1 34 ( 2 ) :  1 3 9- 1 4 6  
1 3  ref . 
Subject Codes : N/A 
CAB: 2 5 7 7 2 2  

Describes patterns o f  cellular d i f ferentiation i n  t h e  camb i a l  zone of stern 
segments o f  Abies balsamea , Cedrus deodar a ,  Lar i x  dec i d u a ,  P i n us contorta , P .  
echina t a ,  P .  sylves t r i s ,  Pseudots uga menz ies i i  and Tsuga canadens i s  ( aged 8 - 4 5  
years ) ,  w i t h  par t icular attention to the camb i a l  r a y  i n i t i als . The i n i t ia l s  
con s i s t  o f  erect and radially elongate cell s ,  the l �tter often extend i ng across 
the zone of d i v i d i ng a x i a l  elements and somet i mes reaching the mature xylem and 
phloem. The cont i nu i t y  o f  the camb i um is inte r upted in some genera ( P icea , Lar i x  
and pseudotsuga ) by the rad i al con t i nuity of open r e s i n  canals between the xylem 
and phloem. 

1. 4 VARIATION 

3 9 .  ANON. L u l u  I s l and as a provenance source of lodgepole p i ne .  
Scott i sh Fores t r y ,  2 3 ( 1 ) ,  1 969: 47-48 
Subject Code s :  4 . 1  
BIO : 700894 65 

4 0 .  ANON. Act i v i t i e s  1 97 4 .  
Verksamheten, 1 97 4 ,  3 2 - 4 5  
Languag e :  s v  
Subject Codes : N/A 
CAB: 4 7 61 60 

The report covers provenance t r i a l s ,  progeny t e s t i ng and other inves t igat ional 
work mainly on P i n us sylvest r i s  and Picea abi e s .  Analys i s  o f  data on var i a t i on in 
volume weight rat ios f r om old t r i a l s ,  planta t i ons and collections of P i nus 
contorta has i nd i cated that s uch variat ion i s  i nher i ted as it i s  i n  P .  
sylves t r i s .  Results from t r i a l s  w i t h  spruce provenance crosses have shown t ha t ,  , i rt  northern areas , those of continental or southern Swed i sh provenance may be 
faster growing than northern spruce . In central Sweden, hybr ids between Swed i s h  
and central E uropean spruce gave better average growth than mat e r i a l  of e i ther 
parental types . 

4 1 .  ANON. Report on forest research for the year ended March 1 97 4 .  
Forestry Commiss ion, London, UK , 1 97 4 :  109 pp . 
many ref .  
Subject Codes :  5 . 4 ,  7 . 2  
CAB: 560493 

The Forestry Comm i s s i oners des i gnated 
A l i ce Holt Lodge as the of f i c i a l  
propag a t i ng and plant mat e r i a l  i n  the 

and establi shed the Seed Tes t i ng Stat ion at 
seed tes t i ng stat ion for s i lv i c ul t u r a l ,  
UK . Provenance t r i a l s  i n  progr.ess a r e  



reported for Picea s i tchens i s ,  P .  enge!manni i ,  P .  a b i e s ,  P i nus conto r t a ,  Ab ies 
grand i s  and Alnus rubra . The resources of the forest gene t i cs branch cont i nue to 
be heavi l y  deployed towards the improvement o f  P .  s i tchen s i s  w i t h  P i nu s  contor t a ,  
P .  sylves t r i s ,  P .  nigra var .  mar i t i ma and the larches also rece i v i ng attention. 
The progeny-test i ng programme has expanded stead i l y  unt i l  more than 200 a r e  now 
under test . In the spr i ng of 1 9 7 3  almost 500 i ntraspec i f ic crosses were made by 
means of cont rolled pollinat ions among larches , Picea s i tchens i s ,  Pinus contorta 
and P. sylvest r i s .  I n  tests on Picea s i tchens i s ,  v i gour could be predicted from 
concentrat ions of leucoanthocyanins and two s t i lbenes in the young stems ; the 
relationship was highly s i gni f icant . In the same species preliminary gas-liqu i d  
chromatography i nves t igat ion o f  terpene var i a t ion i n  the res i n  have s hown t h i s  to 
be a rap i d  and s imple method of d i s t i ng u i shing a tree w i t h i n  close l i mi t s . I t  i s  
tentatively suggested that terpene an(ilys i s  may a llow i nd i v i dual t rees t o  be 
a s s i gned to relat ively f i ne gene t i c  catego r i e s  and also be of value in the study 
o f  the gene t i cs of g i ven progeny l i nes and i n  mon i toring the degree o f  genet i c  
var i ab i l i t y  o r  hetero;::;yyosity wi.thin dud between populat ions . In mature pa r t s  o f  
the tree the monote rpene compos i t ion o f  the cortical res i n  was remarkably 
cons tant . When trees f rom eight sources were examined, trees from Vancouver 
I s land, Canada ,  d i f fered markedly from all others in te rpene compos i t ion.  

4 2 .  ANON. Pinus contorta provenance stud ies . 
Research and Development pape r , Forestry Comm i s s ion , England, 1976 
Subject Codes : N/A 
RCA: X1004 

4 3 .  ANON . P i n e .  
Metsanjalostussaa t i o :  Foundat ion f o r  forest t ree breeding , 1 9 7 7 ,  Hels i nk i ,  
F i nland, 1978 : 31 pp. 
Language : Fi 
Subject Code s :  5 . 4  
CAB: 1071707 

I n  a 6-year old provenance t r i a l  o f  Pinus contor t a ,  43 seed sources did better 
than the best local P.  sylves t r i s  control . Mater i a l s  o f  Canadian provenance f rom 
B r i t i sh Columb i a  and Alberta approx . lat .  5 5  deg . N and 500-1200 m a l t . was 
best sui ted to cond i t ions in southern and central Finland. 

4 4 .  ALDHOUS, J . R .  Lodgepole pine seed zones with reference to B r i t i s h  requ i r ement s .  
I N :  Pinus contorta Provenance Stud i es . 
Res .  & Dev. Pape r , Forestry Comm i s s ion, UK , 1 9 7 6 , No . 1 1 4 :  6-39 
Subject Codes : N/A 
CAB: 1 1 1 8 5 9 6  

4 5 .  BARROS ASENJO, S .  Development of 1 5  con i fe r s  int roduced to Cararnavida ( Arauco 
Provi nce ) • 

46 . 

Informe Tecnico, Ins t i tuto Fores tal , 1978 , No . 6 7 :  3 1  pp . 
1 5  ref . 
Language : es 
Summary Languages :  en 
Subject Codes : N/A 
CAB: 1 1 6 0 8 7 5  

, C h i l e  i s  seek i ng t o  broaden t h e  range of spec i e s  used i n  a f forestat ion i n  order t o  
l essen the potent i a l  impact o f  pest spec i e s .  T r i al s  of exot i c  con i f e r  spec ies 
have been planted on the western s lope of the Nahuelbuta Range; survival and 
growth have been measured at 15 yea r s .  Full s i te data and deta i l s  of planting 
stock are given . Of the spec ies tested, Pinus radiata showed the best s u r v i va l  
and growth but P .  taeda, P .  elliott i i  and Pseudotsuga menz i es i i  are promi s i ng 
alte rnat ives at s i m i l a r  s i tes . 

BENECKE , U . , MORRI S ,  N . J .  
Rehab i l i tat ion o f  Mountain 
FRI Symposium ,  New zealand 
Subject Codes : 6 . 1  
CAB: 1 20 3 5 57 

Tree provenance t r ia l s .  
Land s .  
Forest Se r v i c e ,  1 9 7 6 , No. 

IN: 

1 6 :  

Revegetat ion i n  the 

99-138 

Provenances of 7 species o f  coni.fer were grown at ( a )  900 m and ( b )  1 3 2 0  m alt . 

1 1  
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4 7 . 

i n  the Craig i eburn Range. Lodgepole p i ne ( a  coast a l  provenance f rom Kar ioi , New 
Zealand ) grew best at a l l  alt i t udes . P i nus uncinata f rom C e i l l ac , France, and P. 
mugo o_f Danish o r i g i n  were the best provenances of moun t a i n  p i ne whi c h  grew wel l  
a t  both ( a )  and ( b ) . Scots pine f rom the sw o f  i t s  range was prom i s i ng ,  but 
severe infestations of Eulachnus brevipi losus were a problem local l y :  Spani s h  
provenances appeared l e s s  suscep t i ble . 

BORSET, O .  Int roduction 
Ecol . Bull . ,  1 9 7 6 , 2 1 :  
Subject Codes :  8 . 6  
LISC:  579097 

of exot i c  trees and use of rnonocultures i n  boreal areas . 
103-106 

Gene r a l l y ,  the use o f  foreign spp plays a modest part i n  Norwe g i an fores t r y .  
However , i n  west Norway, Picea s i tchens i s  has found great use,  owi ng to i t s  high 
y i elds . In ce r t a i n  areas these plantat ions a l ready dominate the landscape. This 
may not be wi thout adverse e f fects , for examp l e ,  for recreation and nature 
conservation. S i m i l a r l y ,  the extensive use of P i nus COntorta in north Sweden w i l l  
gradually create a new and unfami l i ar forest type. So f a r , these plantat ions are 
healthy, but there is always an element of unce rta inty associated w i t h  exot i c  spp. 
The unfavourable e f fects of extensive �onocul tures recorded in cent r a l  European 
forestry will probably not assume the same proport ions in Nordic coniferous 
fores t s ,  with the i r  generally great local v a r i a t ions in s i t e .  Even spruce 
mOnocultures are usua l ly interspersed w i th a natural element o f  broadleaves , 
breaking some of the monotony . Neve r t heless , cer t a i n  adverse e f fects of 
monocultures must be kept in mind, such as poss ible s o i l  degradat ion , reduced 
v a r i e t y ,  d i sasters result ing f rom attack by insects and fung i ,  the hazard of 
forest f i r e ,  and dull uni form i t y  of the landscape . 

4 8 . BROOK , S . J .  Exot ic t rees for high l a t i tude Alas k a ,  U . S . A .  I N :  Proceedings of 
2 5 - 27 . 198 1 .  the 32nd Alaska Sci ence Meet ing , Fa i rbanks ,  Alask a ,  U . S . A . , Aug . 

Proc . Alaska Sc i .  ConE . ,  3 2 ( 0 ) ,  1 9 8 1 :  1 4 4 -145 
Subject Codes : N/A 
BIO:  23008038 

4 9 . CAHALAN , C . M .  Provenance and clonal va r i at ion in growth ,  branching and phenology 
in Picea s i tchen s i s  and P i nus contorta . 
S i lvae Genet i c a ,  198 1 ,  20 ( 2/3 ) :  40-46 
1 6  ref . 
Languag e :  en 
Summary Languages : de 
Subject Codes : 2 . 1 ,  5 . 4  
CAB: 1 5 39772 

Four clones from 5 provenances of each o f  P i cea s i tchens i s  and P i nu s  contorta were 
grown from shoot cutt ings taken from 15 and 14-year old trees respec t i vely and 
planted at a lowland and an upland s i te in Scotland. Results a f t e r  5 years showed 
that provenances accounted for 25 to 7 2 %  of var i a t i on in height and d i ameter and 
clones w i t h i n  provenances for 9 to 31% . Repeatab i l i t i e s  of clone means for height 
and d i ameter were 0 . 84 and 0 . 76 respect i vely for P. s i tchens i s  at the lowland 
s i t e ,  predicting gene t i c  gains of 38% and 30% over the mean by select ing the best 
5% of clones w i t h i n  provenances . Corresponding repeatab i l i t ies for P .  contorta 
were 0 . 54 and 0 . 58 ,  predicting g a i ns of 10% and 14% . Genet i c  g a i ns from selection 
a t  the upland s i te were expected to be somewhat lowe r .  From author ' s  summa r y .  

5 0 .  CANNELL ,  M . G . R .  Production o f  branches and fol i age by yeung trees 'O f  P i nus 
contorta and P i cea s i tchens i s :  provenance d i f ferences and the i r  s i mul a t i on .  
Journal of App l i ed Ecolog y ,  19 7 4 ,  1 1 ( 3 ) :  1 0 9 1 - 1 1 1 5  
6 6  r e f .  + 2 pl . 
Subject Codes :  2 . 2  
CAB: 502909 

Measurements were made o f  the length and d i spos i t ion o f  all branches on young 
t rees of P .  contorta ( a )  planted i n  Peeblesshi r e ,  Scot land , i n  1 9 6 6 , and P .  
s i tchensls ( b )  planted i n  Argy l l ,  i n  1 96 8 ,  f rom seed o f  var ious provenances f r om 
NW Ame r ica w i t h  inherent d i f ferences i n  height -and branching hab i t .  Data for ( a )  
we re collected f rom 1 0  t rees o f  each o f  6 provenances plus one a r t i f i c i al hyb r i d  
d u r i ng winer 1971-7 2 ,  when the trees were 9 years 'Old ,  and f rom 4 t rees o f  each of 
5 provenances of a-year-old trees o f  ( b )  in 1 9 7 2 - 7 3 .  The amounts o f  needle t i ssue 
and st emwood produced by the d i f ferent provenances were not closely related to 
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d i f f e rences i n  needle s i ze o r  number per u n i t  length o f  branch, but were s t rongly 
determi ned by up to three-fold d i ff erences in total length of needle-be a r ing shoot 
per t r e e .  Thi s  i n  turn was controlled by ( 1 )  the amount of leader extension per 
yea r ,  and ( 2 )  the numbe rs o f  lateral branches produced. Results showed that S .  
coastal provenances o f  ( a )  and ( b )  grew cons i s tently up to 3 5 %  and 1 0 0 %  t a l l e r  
respect i vely t h a n  N .  and/or i n land provenance s ;  branch lengths s howed 
correspond i ng var i a t ions . Among provenances of one speci es there were no 
apprec i able d i f ferences e i ther i n  " a p i ca l  control " ,  which def i ned the length o f  
l a t e r a l  branches relat i ve t o  terminal shoot . The numbers o f  laterals borne by 
leaders and f i rs t - ,  second- and t h i rd-order branches were proport ional to t he i r  
lengths . Numbers ranged f rom 0 . 35 per cm i n  -many coa s t a l  provenances o f  ( a )  to 
0 . 25 per cm in inland or hea v i l y  flowe r ing provenances ,  whi le i n  ( b )  numbers 
var ied unpredictably among provenances f rom 0 . 85 to 0 . 60 per cm. However , these 
d i f ferences d i d  not necessa r i ly correspond ' to d i f ferences i n  total branch number s ,  
as these depended also on the lengths o f  the shoots ,  determined ul t i mately by 
leader growth. A model based on measurements of shoot lengths and 
b ranch-number/pa rent- shoot-length relat ions , showed how the numbe rs and total 
length of branches mu l t ipl ied as a consequence of greater leader growt h .  I t  was 
thereby con f i rmed that some provenances b ranched more profusely than others s i mp l y  
because they grew more rap i d l y ,  and t h a t  phenotypes d i f fe r i ng in he ight growth 
could m i m i c  such provenance d i f ferences as occurred, e . g .  between some N. and S .  
coa s t a l  provenances of ( a ) . By cont ras t ,  inland provenances of ( a )  and the hybr i d  
were inherently sparsely branched, as were some provenances or ( b ) .  

5 1 .  CRITCHFIELD, W . B .  Hyb r id i za t i on and the evolution o f  forest trees . 
Project PSW- 1 4 99-PI O ,  Pac i f ic SW Fore s t  and Range Exp . Sta . ,  Berkeley, CAL, 2 4  
Aug 7 1  to 2 4  Aug 8 4  
Subject Codes : 5 . 4  
eR r s :  0 0 2 2 1 1 0  

Object ives : Ga i n  a better unde rstand i ng of the e'lolut i onary importance of gene t i c  
interact ions between forest tree spec ies b y  assess i ng the impact o f  nat u r a l  
hybr i d i za t i on and introgress ion o n  t he i r  gene t i c  archi tect u r e .  Approac h :  Survey 
inc idence and extent of hyb r i d  interact ions between tree spec i es i n  " s uture 
zones " .  Empha s i s  on natural select ion act i on i n  i n f luencing movement and ident i ty 
of characte r i s t ics among spec ies and hyb r i d s .  Examine d i f fuse pattern o f  
hybr i d i z a t ion whi c h  has l i t tle apparent impact o n  pa r t i c ipant species . Determine 
what factors prevent spread o f  gene t i c  mi x i ng and whether selection acts 
d i f feren t i a l l y  on hyb r ids and non-hybr i ds dur i ng d i f f e �ent stages of l i fe cycle . 
Examine nature and organization of i solat i ng bar r i e rs that tend to keep spec ies 
d i s t inct . Empha s i s  w i l l  be on gene t i c  mechan i sms that �est� ict or prevent 
product ion o f  hybr ids , the fate o f  these mecha n i sms in hybrid swarms , s i mu l a t ion 
o f  cros s i ng under nature cond i t ions , and the poss i b i l i ty o f  increased i nv i ab i l i t y 
of hyb r ids i n  advanced genera t ions . Progress : 80/10 81/09 Lodgepole p i ne ( P i nus 
contor t a )  is the most wide-rang ing Ame r ican p i n e ,  dom i na t i ng the forests on about 
6 5  m i l l ion acres of western North Ame r i ca .  In the U . S .  i t  has evolved several 
highly d i f ferent iated but inter fert i le geographi c  and edaphi c  races . I n  Canada , 
where nearly a l l  popu lat i ons are descended from postglacial immigrant s ,  geog raph i c  
d i f ferent i a t ion i s  less pronounced but some populat i ons have been i n f luenced by 
introgression f rom jack pine ( P .  bank s i a na ) . A few putat i ve hybr i d s  o f  Aus t r i an 
and red p i nes ( P i nus n i g r a ,  P .  res i nosa ) ,  long accepted as bona f ide , have been 
shown by isozyme analys i s  to be hyb r i d s  between Aus t r ian p i ne and some othe r ,  
s t i l l  uniden t i f i ed spec ies . Th i s  revi sed ident i f i c a t i on forecloses the 
poss i b i l i t y  of u s i ng these hybr i ds as a b r i dge for the t ransfer of genes f rom 
other species into the gene t ica l ly uni form red p i ne .  

5 2 .  DANC I K ,  B . P .  Enzyme va r i at ion among Albe r t a ,  Canada popula t i ons of jack p ine 
' P i�us-bank s i ana and lodgepole p i ne Pinus,-contor t a .  I N :  1981 Meetings of the 

Genet ics Soc i ety of Ame r ica and the Genet i c  Soc i e t y  of Canada, Ra leigh, N . C .  USA . 
June 15-17 , 1 98 1 ,  Gene t ics 97 ( 1  suppl . ) ,  1 9 8 1 :  S28-S29 
Subject Codes : N/A 
Bro:  2 2 0 1 3 5 3 5  

5 3 .  D I ETRICHSON, J .  Geog raphic var i a t i on i n  P i nus-contorta - a study a i m i ng at the 
use of the spec ies in Norway. 
Medd . Nor . Skogforsoksve s ,  28 ( 2 ) ,  197 0 :  1 1 5 - 1 4 0  
Subject Codes : N/A 
Bro:  5 4037010 
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5 4 . DIETRICHSON, J.  A summary of studies on gene t i c  var i a t ion in forest t r ees g rown 
i n  Scandinavia w i t h  spec i a l  reference to the adaptat ion problem. 
Medd. Nor . Skogforsoksve s ,  2 9 ( 1 ) ,  1 9 7 1 : 2 1 - 5 9  
Subject Code s :  N/A 
BIO:  53019442 

55.  DIETRICHSON, J.  Norweg i an experiments with P i nu s  contor t a .  I N :  P i nu s  contorta 
Provenance Stud i e s .  
Res , & Dev. Pape r ,  Forestry Comm i s s ion , U K , 1976 , NO. 1 1 4 :  7 4  
1 ref . 
Subject Codes : N/A 
CAB: 1 1 18602 

56.  DIETRICHSON, J . , et a 1  Provenances , Cong r e s s  Group 2 .  IN : proceeding s , D i v .  I I  
( Forest pI Norway, June 2 0  t o  July 2 ,  1 9 7 6 . 
As , Norway, IUFRO , 1976 : 1 2 6 - 2 1 4  
Languag e :  en,de 
Summar y  Languages :  de , en, f r  
Subject Codes : N/A 
CAB: 8 9 2 2 3 4  

D i e t r i chson, J . , Krutzsch, P .  Present s t a t u s  o f  Europea.n IUFRO 1 9 3 8  provenance 
t r i a l s  on Norway spruce ( P i cea abies ( L . ) Karst . ) .  Shelbourne, C . J . A . , M i l l e r ,  
J . T .  Provenance var i at ion i n  P i nu s  contorta - 6-year results f rom I UFRO seedlots 
in New Zealand. Fletche r , A . M .  Seed collection i n  north west Ame r ica w i t h  
par t icular reference t o  S i t k a  spruce provenance stud i es . 1 4  repor ts on IUFRO 
" internat i onal ten provenance" t r i a l s  w i t h  S i t k a  spruce i n  I reland ( O ' Dr i scol l ,  
J . ) .  Belgium ( NansOn, A . ) ,  Br i t i sh Columb i a ,  Canada ( I l l i ngwo r t h ,  K . ,  Yeh, F . ) ,  
Denmar k  ( K jersgard, 0 . ) ,  France ( B i rot,  Y . ) ,  West Germany ( Kl e i nschm i t ,  J . ,  Sauer , 
A . ) ,  Great B r i t a i n ,  North ( Lew i s ,  A . R . , L i nes , R . ) ,  Great B r i t a i n ,  South ( Pearce , 
M . L . ) ,  Iceland ( Bened i k z ,  T . ) ,  Latv i a  ( P i rag s ,  D . ) ,  Netherlands ( Kr i ek , W . ) ,  
Northern I reland ( Sav i l l ,  P . S . ) ,  and Norway ( Magnesen, S . )  Poll a r d ,  D . F . W . , Te i c h ,  
A . H . , Logan, K . T .  Seedling shoot and bud development i n  provenances o f  S i tka 
spruce . We i sgerbe r ,  H. Termi nology and def i n i t ions to be used in cert i f i cat ion 
schemes for forest reproduct i ve mate r i a l s .  

5 7 .  D I K ,  E . J . ,  JAGER, K .  Choice o f  t ree speci es i n  a f forestat ion o f  d r y ,  former 
arable land. 

5 8 ., 

5 9 .  

Nederlands Bosbouw Ti jdschr i f t ,  1977 , 49 ( 3 ) :  1 3 1-137 
9 ref . 
Language: nl 
Summary Languages : en 
Subject Codes : 7 . 1 ,  7 . 4 . 4  
CAB: 1 0 3 2 5 4 3  

A detai led evaluat ion of the increment , y i eld and s t ab i l i t y  ( ht / d i am .  r a t i o )  of 7 
spec ies or provenances of p i ne ( Pi nu s  spp . ) planted on dry loamy sands i n  L i mburg 
d i s t r i ct , Nethe r lands , at 14 and 1 8  years old . Res u l t s  show that the Koekelare 
provenance of P. nigra var . ma r i tima ,  fol lowed by the Cor s ican provenance, are 
by f a r  the best choices ; the next best is P. nigra var . aus t r i aca . P .  
sylves t r i s  grew well but i s  not recommended ow i ng to i t s  suscept i b i l i t y  to Fornes 
annosus ( Heteroba s i d i on annosum) root rot ; i t  was the least stable spec i es .  P .  
contorta and P .  ponderosa d i d  least wel l .  

FPRREST, G . I .  Ident i f icat ion o f  unknown lodgepole 
Res . I n f o .  Not e ,  Fores try Commi ss ion, U K ,  1 9 7 7 :  
Subject Codes; N/A 
CAB: 1011912 

p i ne o r i g i ns .  
No. 3 0 ,  4 pp . 

Monoterpene patte�ns i n  the cor t ical res i n  of 4-year old t r ees of P i nus contor t a  
i nd icated 15 maJor regions o f  o r i g i n  i n  North Ame r i c a .  Data for t rees from 1 50 
sources, growing i n  the UK or I reland , were analyzed. Ev i dence was found for 
i ntrogression f r om P. banksiana in four reg ions . 

FORREST, G . I .  Geographical var i a t ion 
P i n u s  contorta f rom nat ural stands and 
Biochem. Syst. Ecol . ,  1 9 8 1 ,  9 ( 2- 3 ) :  
Subject Codes : 5 . 4  
L I S C :  6 49988 

in oleore s i n  monoterpene 
planted seed col lect ions . 
9 7 - 1 0 3  

compos i t i on o f  



60 . 

15 

Monoterpene analys i s  was car r i ed out on the shoot cor t i ca l  oleores i n  of natural 
stands of lodgepole pine sampled across an extensive part o f  i ts range in North 
Ame r i ca . The geog raphical var i at ion in monoterpene compos i t ion was s im i la r  to 
that whi ch had been previously deduced f rom analysis o f  planted o r i g ins grown i n  
B r i t a i n  from seed collected i n  North Ame r i c a .  The independence o f  the monoterpene 
compo s i t ion on the plant ing s i te was f u rther shown by analys i s  of a number of 
trees grown i n  Sweden . O r i g i ns from the northern par t s  of the natural range 
showed that the biochemical region based on the Rocky Mount a i ns extended 
northwards to northeast B r i t i sh Columb i a  and into the Yukon. Monoterpene data 
showed populat ions from t h i s  region to be character i zed by unusually h i gh 
variat ion i n  the b iochemical genotypes encountered, and local l y  to show e v i dence 
of a close gene t i c  relat i onship w i t h  Jack p i n e .  

GARDINER, A .  S .  , 
Camb r i dg e ,  UK ; 
Subject Codes : 

et a l .  W i t h i n-species v a r i a t ion and i t s  
I ns t i tute o f  Terres t r i a l  Ecology, 1 98 1 :  
5 . 4  

gene t i ca l  cont rol . 
89-100 

CAB: 1 4 5 5 4 4 0  

Gar d i ne r ,  A . S .  Betula pubescens the a f f i n i t ies o f  types 
h i ghlands w i t h  those of cont inental Eu rope : a study of leaf 
app l i c a t i on of morphome t r i cs . Canne l l ,  M . G . R . , Caha lan, C .  
var i a t i on w i t h i n  S i t k a  spruce, lodgepole p i ne and loblolly 
W i t h i n-species 1Jar i ants of trees for plant i ng dere l i c t  land , 
reference to Betula and Alnus spp. 

in the Scot t i s h  
morphology or the 
Analys i s  o f  the 
p i ne .  Wi lson, J .  

w i t h  par t icular 

6 1 .  GILBERTSON, R . L .  A new vara r i a  from western North Ame r i ca .  

6 2 .  

6 3 . 

6 4 .  

Madrono West ,  Amer . J .  Bot . ,  2 0  ( 5 ) ,  1 9 7 0 :  282-287 
Subject Codes : N/A 
Bra: 5 2 0 1 8 2 4 3  

HAGNER, M .  Geog raphic v a r i a t i on 
to cone s i ze ,  seedling growth 
Exot ic Speci e s .  

i n  Pinus contorta and picea ma r i ana w i t h  respect 
rhythm and cotyledons . I N :  P i nus contorta as an 

Proc. of the 1980 I UFRO Wor k i ng 
( S2-02-06 ) i n  Norway and Sweden. 
15 ref . 

Party Meeting 
Research Not e .  

on P i nus contor t a  provenances 
No. 3 D ,  1 9 8 1 :  8 3 - 1 0 1  

Subject Codes :  N/A 
RCA: X1081 

The mat e r i a l  stud i ed cons i sted o f  two-year-old seed l i ngs o f  P i cea ma r i ana ( 9  
provenances ) and P i nus contorta ( 36 provenances) o r i g inat i ng f rom the eastern 
footh i l l s  o f  the Rocky Mounta i n s .  A c l inal change was found for cone s i ze :  
number o f  cotyledon s ,  t ime o f  budset t i ng ,  and for forma t i on o f  secondary needles . 
Among seed l i ngs of the two spec i es or i g i nat i ng from the same stand , the rate o f  
shoot extens ion was f a s t e r  f o r  spruce. 

HAGNER, M. Geographical var i a t ion in 
contorta Dougl . )  between and w i t h i n  
Spec ies . 

seed qua l i ty 
stands . IN: 

Proe. of the 1980 I UFRO Working 
( S2-02-06 ) in Norway and Sweden. 
1 4  re f .  

Party Meeting on 
Research Note No. 

Subject Codes : 
RCA: X1092 

of lodgepole p i ne ( Pi nus 
P i nus eonto rta as an Exotic 

P i nus contorta provenances 
3 D ,  198 1 :  2 7 5-286 

Results u s i ng regression analy s i s  and X-ray ana l y s i s  a r e  provided. 

HAGNER, S .  
fores t r y .  

Aspects on the i n t roduction 9 f  foreign 

Sver Skogsvardsfor b .  
Subject Codes : N/A 
Bro : 5 3 0 3 1 3 9 0  

T i d s k r . ,  67 ( 8 ) ,  1 9 6 9 :  705-726 

spe c i es i n  northern Swedi s h  

6 5 .  HAGNER , S . ,  FAHLROTH, S .  Some provenance exper i ments w i t h  P i nu s  contorta i n  north 
Sweden . I N :  Pinus contorta Provenance Stud i es . 
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6 6 .  

Res .  & Dev. Pape r , Forestry Comm i s s i o n ,  U K ,  1 9 7 6 , No. 1 1 4 : 64-70 
Subject Codes : N/A 
CAB: 1 1 18600 

ILL INGWORTH , K. Lodgepole p i ne 
Columb i a .  I N :  Management o f  
Uni v e r s i t y  Cooperat ive Extension 
14 ref .  
Subject Codes : 1 . 3 ,  2 . 7  
CAB: 7 5 7 4 9 9  

provenance research and 
Lodgepole P i ne Ecosystems 

Se r v i c e ,  1 9 7 3 , pub l . 1 9 7 5 :  

breeding i n  Br i t i sh 
USA, Was h i ngton State 

47-67 

Var iat ion i n  the numbers o f  stomata on needles of w i ld and c u l t i vated popul a t ion 
samples was shown to be gene t i ca l l y  determined and associated w i t h  provenance i n  
P i nus contot:' t a .  Simi lar var i a t ion was observed i n  the juvenile growth behav iou r 
of provenances i n  nurseries and f ield tes t s .  The presence o f  substant i a l  genet i c  
v a r i at ion w i t h i n  and between the p r i nc i pa l  regional forms o f  the spec i e s  i s  
inferred.  The potent i a l  for i t s  gene t i c  improvement i s  b r i e f l y  d i scussed . From 
author ' s  summary . 

6 7 .  ILLINGWORTH , K .  Inter- and intra-provenance variat ion i n  heights of three
year-old P i nus contorta Dougl .  
Res .  & Dev. Pape r ,  Fores t r y  Comm i ss ion , UK , 1976 , No . 1 1 4 :  98-106 
3 ref .  
Subject Code s :  5 . 1 ,  5 . 2  
CAB: 1 1 18606 

6 8 .  ILLINGWORTH , K.  Natural v a r i at ion w i t h i n  lodgepole pine i n  B r i t i sh Columb i a .  I N :  
P i nus contorta provenance s t ud i es . 
Res .  & Dev. Pape r ,  Fores t ry Comm i s s ion , UK , 1 9 7 6 , No. 1 1 4 : 40-42 
2 ref .  
Subject Codes : 5 . 4  
CAB: 1 1 1 8 5 9 7  

6 9 .  KANAK , K .  Informat ion f o r  int roduction o f  p i nus-contor t a  i n  forest stands o f  
Czechoslovak i a .  

7 0 .  

Lesnictvi ( Prague ) ,  28( 5 ) ,  1 9 8 2 :  379-398 
Language: cs 
Subject Codes : N/A 
BW: 7 5 0 5 6 7 1 4  

I n  Czechoslovak i a ,  there a r e  only 2 loca l i t i e s  w i t h  t h e  s e r i e s  o f  provenances 
bes i des few cultures from previous t imes .  The 1st s e r i es i s  located in the gene 
archives of the arboretum Sofronka near Plzen. I t  comp r i ses 10 provenances 21 
years old obt a i ned f rom the US Department o f  Ag r iculture and 1 9  years old obt a i ned 
f rom M. Holst ( Petawawa Forest Exper iment S t a t i on ) . An add i t ional provenance 
f rom the IUFRO 1 9 6 6  s e r i es , 14 years old i n  the forest d i s t r ict K r t i ny are on the 
provenance area studied by Kantor . As the extent of the stud ied mate r i a l  i s  
sma l l ,  results from s i m i lar cond i t ions i n  Germany were also used . Under the 
envi ronmental cond i t ions of both area s ,  the f a s tes t growing provenances formed 
centralized areas (center s )  s i m i l a r  to those of Scotch p i ne .  The most important 
center i s  the coast of the states Washi ngton and Oregon ( USA ) , the 2nd 
concent r ically around Lake Shuswap B . C .  ( Br i t i s h  Columb i a ,  Canada ) and the center 
farthest to the North, but important for Czechoslovak cond i t ions , is the ter r i tory 

'albng the Nass R i ve r ,  B . C .  The study o f  20 and 14 year gene archi ves of the 
arboretum Sofronka near Plzen makes a supplemen t i i t  comp r i se s  t h e  e v a l ua t i on o f  
tree height s ,  d i ameters , stem shape, percent of f e r t i l e  trees i n  the populat ion 
and number of stemlets per t ree.  

KANTOR, J.  The provenance 
Act a .  Uni v .  Agr i c .  Fac . 
Subject Codes : 7 . 4 . 3  
BW: 71080494 

study plot with p inus-contorta i n  Czechoslovak i a .  
S i lv i e . ,  4 9 ( 1 ) ,  1 9 80 : 3 3 - 5 4  

Eleven provenances o f  P .  contorta Doug l . i n  Czechoslovak i a  were s t u d i ed . A n  
assessment of i nd i vidual progeni e s ,  6 a n d  8 y r  after plant i ng ,  pointed i nv a r i ably 
to very d i s t i nct d i f ferences between provenances . Under local condi t ions the 
southern coast a l  provenances o f  P. c .  s s p .  contorta appear to be most 
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prom i s i ng, whereas the northern coastal P .  c .  ssp . contorta and t h e  northern 
inland provenances of P. c .  s s p .  lat i fo l i a  may be s u i t able t o  some extent . The 
i nt e r grade type of p .  c .  s s p .  l at i fo l i a-murrayana f r om the h i gher-l y i ng 
moun t a i n  s i tuat ions seems to be unsuitable also . 

7 1 .  KARLMAN, M .  The int roduct i on o f  exotic tree speci e s  w i t h  spec i al r e f erence t o  
P i nus contorta i n  northern Sweden. Review and b ac k ground . 
S t u d i a  Forest a l i a  Suecica, 1 98 1 ,  No . 1 5 8 :  25 p p .  
7 3  r e f . .  8 pl . 
Language: en 
Summary Language s :  sv 
Subject Codes : 1 . 5 ,  6 . 2  
CAB: 1 4 4 2 5 3 1  

The l a r ge-scale planting of P .  contor ta i n  northern Sweden i s  revi ewed i n  
relat ion t o :  t h e  d i s t r ibut ion and charact e r i s t i cs of P .  contorta w i t h i n  i t s  
natural range i n  W .  North Ame r i ca ;  rest r i c t ions placed o n  plant i n g  by the 
Swed i sh Forestry Act of 1979 ; and paras i t i c  fungi that infect P. contorta in W .  
Canada and the i r  poten t i a l  threat t o  ind i genous P .  sylves t r i s  i n  Sweden. 

7 2 .  K IELLANDER , C . L .  Provenance t r i a l s  with Pinus contorta . 

7 3 .  

Rappo r t e r  och Uppsa t s e r ,  I ns t i tu t i onen for Skogs gene t i k ,  1 9 7 6 ,  No . 1 8 :  7 3 -79 
8 r e f .  
Language: sv 
Sub j ec t  Codes : N/A 
CAB: 7 6 2 9 3 2  

Tr i a ls in progress a r e  described.  Preliminary r e s u l t s  f rom regress i on analy s i s  
have shown that the most important independent v a r i ables t e s t ed a r e  s h i f t  o f  
l a t i tude o f  the provenance mat e r i a l ,  shi f t  of a l t i tude squared, d i s tance f rom the 
coast squared and lat i tude X d i stance from the coast .  

KRIEK, W .  
Neder lands 
1 r e f . 

Pinus contort a provenance t r i al s  i n  the Netherland s .  
Bosbouw Ti jdschr i f t ,  197 3 ,  4 5 ( 4 ) :  1 4 1 - 1 5 3  

Language : n l  
Summary Language s :  en 
Subject Codes :  N/A 
CAB: 149028 c 

"� I ' , � )' / " , /) ( 
G i ves resuh t s  o f  height measuIjements in h 9 7 2  I n  t r i a l  plots -planted · iln ' 19 6 7  ,and 
1968 w i t ht a numbet o f  coastal and coht i nental provenances of P. contorta from 
I reland, and some f rom the USA, Canada and the Netherlands . D i f f erences i n  he i gh t  
were cons iderable , and j u s t i fy t h e  preliminary selection of 1 5  I r i sh provenances 
s u i table for use in the Netherlands . Stem form, and damage by Rhyac ionia 
buol i an a ,  were a l s o  assessed, but t h e  d i f f erences observed between provenances do 
not a f f ec t  the prel iminary select ion of provenances s u i t able for the Netherland s .  

7 4 .  KRUTZSCH, P .  The IUFRO s e r i e s  w i t h  Pinus contor t a  i n  Sweden. IN: P i nus contorta 
Provenance Stud i e s .  
Res .  & Dev .  Pape r ,  Forest ry Commi s s ion , UK , 197 6 ,  No . 1 1 4 :  7 1 - 7 3  
Subject Codes : N/A , CAB: 1 1 18601 

7 5 .  LINDGREN, D .  P i nu s  contorta provenances for Sweden. 
Sver i ges Skogsvards forbunds T i d s k r i f t ,  1 9 8 0 ,  7 8 ( 1/ 2 ) :  4 1 - 48 
1 7  r e f . 
Language : sv 
Summary Language s :  en 
Subject Codes :  N/A 
CAB: 1407088 

7 6 .  L I NDGREN, D . ,  KRUTZSCH, P.  e t  a l . S u r v i val and e a r l y  growth of P i nu s  conto r t a  
provenances i n  northern Sweden. 
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Rapporter och Uppsa t s e r ,  Inst i tu t ionen for Sogsgenet i k ,  1976, No . 2 0 :  4 2  pp . 
21 ref . 
Language: en 
Summary Languages : sv 
Subject Codes : NjA 
CAB: 1 1 0 7 1 5 1  

Survival 
s i tes . 
southern 

and height were measured 
I n  genera l ,  mortal i t y  
provenances . 

4 years a f t e r  plant i ng out 83 provenances at 1 3  
was greater and height increment was less i n  

77 . L INDGREN , D . , L INDGREN , K .  Survival and he ight increment o f  P i nus contort a IUFRO 
70/71 series in Sweden. IN: P i nus contorta as an Exot i c  Spec ies . 
Proc. of the 1 9 8 0  IUFRO Work i ng Party Meetng on P i nus contorta provenances 
( 5 2-02-0 6 )  in Norway and Sweden. Research Note. No. 3 0 ,  1981 : 1 0 4 - 1 3 3  
9 ref . 
Subject Code s :  N/A 
RCA: X1082 

Suggested provenance zones for P i nus contorta based on Rowe ' s  1972 Forest 
of Canada are suggested and results of f i eld t r i a l s  o f  Canad i an and U . S .  
seed are provided . 

Regions 
o r i g i n  

7 8 .  LINES, R .  Pinus contorta provenance experiments i n  B r i t a i n .  I N :  P i nus contorta 
Provenance Studies . 
Res .  and Dev. Pape r ,  Forestry Commi s s ion, UK , 1 9 7 6 . No. 1 1 4 :  1 0 7 - 1 09 
4 ref . 
Subject Code s :  N/A 
CAB: 1118607 

7 9 .  LINES, R .  ( Ed i tor ) P i nus contorta provenance s t ud i e s .  

8 0 .  

, 
8 1 . 

Res .  & Dev. Pape r ,  Forestry Comm i s s ion , UK , 1 9 7 6 , No. 1 1 4 :  1 2 8  pp . 
many ref . ,  8 pl . 
Subject Codes : N/A 
CAB: 1 1 1 8 5 9 4  

The report of an IUFRO Wor k i ng Party S 2 . 0 2 . 06 mee t i ng ,  hel� i n  Scotland i n  
September ,  1974 , conta i n i ng 1 3  pape r s .  

LINES, R .  ( Cha i rman) F i eld experiments and per formance o f  spec i e s :  lodgepole 
pine provenances . I N :  Proceedings of the I UFRO Working Party Mtg . - Vancouver , 
1 9 7 8 .  
Victor i a ,  B . C . , Canada, M i n i s t r y  of Forest s ,  I n f o .  Services Branch, 1 9 8 0 ,  ( 2 ) :  
1 - 1 5 8  
many ref . 
Subject Codes :  N/A 
CAB: 1 3 5 8 1 3 0  

Reports o n  t r i als i n  F i nland; Sweden; Norway ;  W .  Germany; B r i t a i n ;  
and Br i t i sh Columb i a .  

LOCKE, F . M . L .  The growing stock o f  regions . 
Forestry ( OXF ) ,  5 1 ( 1 ) ,  1 97 8 :  5-8 
Subject Code s :  N/A 
BIO:  15038337 

I reland ; 

8 2 .  MACPHERSON, A . F .  Lodgepole provenance. 
Scot t ish Forest r y ,  23 ( 1 ) ,  1969 : 72-73 
Subject Codes : N/A 
BIO:  70089468 

8 3 .  MASHCHINING, E. The var i at ion of the number o f  cotyledons i n  some P i nus-contorta 
provenances . 



S i lvae Genet . ,  
Subject Codes : 
BIO: 54007B15 

2 0 ( 1-2 ) ,  1 9 7 1 : 
2 . 7  

19 

10-14 

8 4 .  MOSS, E . H .  Forest communi t i es i n  Northwestern Albert a .  
Can . Jou r .  Bot . ,  1 9 5 3 ,  No. ) 1 : 2 1 2 - 2 5 2  
Subject Codes :  N/A 
RCA: X 1 2 1 5  

8 5 .  NEWMAN, K . W . , JANCEY , R . C .  Sample s i ze i n  s t u d i e s  o f  geographi c  va r i a t ion. 
Can .  J. Bot . ,  5 9 ( 1 1 ) ,  1 9 B 1 :  2 1 5 B - 2 1 5 9  
Subject Codes ; 2. 9 ,  4 . 0  
BIO: 730BIB76 

A procedure is des c r i bed which provides 
number of i nd i v iduals to sample at 
var i at ion w i t h i n  spec ies . An example i s  

a n  object i v e  bas i s  for selecting the 
each locat ion in s t u d i es of geographic 
g i ven u s i ng cone data for P i nu s  contor t a .  

86 . O ' DRISCOLL, J .  P i nus contorta interna t i onal provenance expe r i ments w i t h  IUFRO 
Wor k i ng Party 5 2 . 0 2 . 0 6 .  I N :  P i nus contorta Provenance Stud i e s .  
Res .  & Dev. Paper ,  Forest"ry Comm i s s ion , UK , 1976 , No . 1 1 4 :  81-87 
Subject Codes : N/A 
CAB: 111B604 

87.  PERRY, D . A .  Ecotypi c  var ia t i on in P i nus contorta Doug1 . va r .  1at i fol i a  Enge1m. 
( Lodgepole P i ne ) .  

B B .  

D i ssertation Abstracts Internationa l ,  B ,  1 9 7 5 ,  3 5 ( 9 ) :  4 4 2 7  
Subject Codes :  2 . 1  
CAB: 471604 

Seeds were collected f rom 10 t rees in each of f i ve s t ands located in Utah, 
Montana, Idaho, Washington, and B r i t i sh Columb i a ,  and were grown under four 
d i f ferent daylength regimes and two tempe rature regime s ;  other seed l i ng s  were 
g rown under three d i f ferent cond i t ions o f  mo i s tu re s t ress . Data on the height , 
we ight , and dates of bud-set and bud- burst were recorded for each seedl i ng .  
Stat i s t ical analys i s  showed that there was a s i gni f i cant v a r i a t ion i n  height , the 
tallest seedl i ng coming from parent stands w i t h  the longest growing season. There 
were no s i gn i f i cant d i f ferences in the reac t i on o f  seed l i ng s  to daylength that 
could be correlated w i t h  the lat i tudi nal pos i t ion o f  the parent stand s ;  however ,  
seed l i ngs from sources at h i gh alt i tudes appeared to grow best at cool 
tempe ratures and w i t h  short days . Seedl ings from parent t r ees i n  areas of summer 
drought res i s ted moi sture st ress somewhat better than other seed l i ng s .  

PERSSON , A . , LINES, R .  ( Chai rman ) . P i nus contorta as 
Proceedings o f  the IUFRO Work i ng Party Meeting i n  
Provenances ( S 2 . 0 2 . 06 ) i n  Norway and Sweden. 
Rapporter och Uppsatse r ,  I ns t i tut ionen for Skogsgene t i k ,  
many ref . 
Subject Codes : 5 . 4 ,  6 . 0  
CAB: 1 3 5 B 1 3 3  

an exot i c  
19BO on 

1 9 8 0 ,  No. 

spec i e s .  I N :  
P i nus contorta 

3 0 :  3 5 3  pp . 

' Sdffie 24 papers are presented from the 8 sess ions . Sess i on I :  P i nus contorta i n  
i t s  native envi ronment s .  Nyland , E .  Lodgepole pine i n  the Yukon. Ses s ion I I I :  
Volume increment . Hagglund, B .  Growth and y ield i n  planted lodgepole p i ne stands 
in Finland and Sweden . Session IV: Qua l i t y ,  includ i ng wood dens i t y .  Braz i e r ,  

J . D .  A report on the e f fect s o f  provenance on the t i mber prope r t ies o f  lodgepole 
p i n e ,  in the UK . Ses s i on V: Stab i l i ty aga i ns t  w i nd and snow. L ines ,  R .  
Stab i l i ty of P i nus contorta i n  relat ion to w i nd and snow. I n  the UK . Sess i on 
VII I :  Breeding beyond the provenance leve l .  Sk roeppa , T . , D i e t r  ichson, J . ,  
Skaret , G .  Ea rly test ing of P i nus contorta i n  Norway . D i scus s i on o f  alterna t ive 
breeding s t rateg ies . 

8 9 .  POLLARD, D . F . W .  Cert i f icat ion and source data for P i nus contor t a  seed exported 
f rom Canada . I N :  P i nus contorta as an Exot i c  Spec i e s .  
Proc. o f  the 1980 IUFRO Wor k i ng Party Meeting o n  P i nus contorta provenances 
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( 82-02-0 6 )  i n  Norway and Sweden .  Research Note No. 3 0 ,  1981 : 3 1 ) - 3 2 7  
2 3  ref .  
Subject Codes : 
RCA: X 1 0 9 5  

Procedures and s t at i st ic s  a r e  presented f o r  cer t i f i ca t i on o f  sou rce - i dent i f ied 
lodgepole pine seed collected in Canada . E x i s t ing Swed i s h  t rans f e r  rules favour 
inventory of potent i a l  resources through succes s i ve approx imat i on ,  espec i al l y  f rom 
satell i te imagery ,  but a f le x i ble data bank i s  requ i red . Systems developed or 
acqu i red by the Canadi an Forestry Service are descr i b e d ,  i nc l u d i ng Yukon RRAMS 
( renewable resource and management stat i s t ics ) and EXIR ( execut i ve i n forma t ion 
ret r i eval ) .  Progress in adopt i ng EXIR for forest gene t i c  resource information i s  
des c r i be d .  

9 0 .  REMRQD , J .  The lodgepole p i ne .  
Kung l :  Skogs-och Lantbruksakademiens T i d s k r i ft ,  1 97 7 ,  1 16 ( 3 ) :  1 4 9 - 1 7 9  
Languag e :  s v  
Summary Languages :  e n  
Subject Codes : N/A 
CAB: B O l 9 2 2  

Results f rom two f i ve-year-old expe r i mental p l o t s  o f  P i nus contorta va r .  
lat i fol i a  at lat i t udes o f  6 3  deg 46 ' and 6 5  deg 5 5 ' N  show that the mater i a l  of 
north Canad ian provenance s u r v i ved the bes t . A p r e l i mi na r y  seed t r an s f e r  scheme 
for the selection of provenance mater i al in north Sweden i s  presented . 

9 1 . ROBERT S ,  J . , WAREING, P . F .  A study of the growth of four provenances of P i nu s  
contorta 00u9 l .  
Annals o f  Botany, 1 9 7 5 ,  3 9 ( 15 9 ) :  9 3 - 9 9  
10 ref . 
Subject Codes : 5 . 1  
CAB: 5 1 4 266 

A study made of the growth o f  t h i rd-and-fourth year seed l i ng s  o f  four provenances 
of P .  contor t a ,  two o f  wh i c h  were from h i gh elevat ions and two f rom coa s t a l  
s i tes . Marked d i f ferences i n  height growth w e r e  observed, t h e  two coa s t a l  
provenances show i ng s i gni f i cantly greater growth than the two montane one s .  These 
growth d i fferences were due to d i f ferences in the numbers of needle and stem 
' internode ' p r i mo r d i a  l a i d  down i n  the res t i ng buds in the preceding year , and not 
to d i f ferences i n  ' internode ' length i n  the annual extens ion shoots .  The 
d i f ferences in height growth were paral leled by d i f f erences i n  dry weight . A 
greater relative height growth rate was shown by one coastal provenance, and 
probably also by the second , t han by the montane provenance s .  The amounts of 
reserve materials were s i m i l a r  in all provenances . These results are d i scussed , 
and i t  i s  concluded that the growth on montane provenances may be ' s i nk - l i mi t e d '  
rather than ' source- l i m i ted ' when they a r e  grown a t  lower a l t i tudes . 

9 2 .  ROSVALL , O. A new s e r i e s  of P i nu s  contorta provenance t r i al s  i n  northern Sweden. 
IN: P i nus contorta as an Exot i c  Spec ies . 
Proc . of the 1980 IUFRQ Working Pa rty Mee t i ng on P i nu s  contorta provenances 
( 52 - 0 2 -0 6 ) in Norway and Sweden. Research Note No . 3 0 ,  1 9 8 1 : 1 4 3 - 1 5 4  
5 ref .  
Subject Codes : N/A 
RCA : X10B3 

, � Results f rom an expe r i mental s e r i es f i ve years a f t e r  plant ing includ i ng twenty 
provenances of P i nu s  contorta and three or four provenances of P i nu s  sylves t r i s  on 
seven loca l i t ies i n  northern Sweden, show very h i g h  survival for most of the 
provenances o r i g i nat i ng f rom northern B r i t i sh Columb i a  and Yukon and for a l l  P i nus 
sylves t r i s  provenances .  

9 3 .  SAV I L L ,  P . S .  Lodgepole p i ne provenance t r i a l s  i n  Northern I reland . 
contorta Provenance Stud ies . 
Res .  & Dev. Pape r ,  Forestry Comm i s s ion,  UK , 197 6 ,  No. 1 1 4 :  88-97 
1 re f .  
Subject Codes : N/A 
CAB: 111B605 

IN:  P i nus 



9 4 .  SCHAEFER, D . G . , KRAJINA, V . J . , HADDOCK , P . G .  
joint mee t i ng o f  working par t i e s ,  Vancouver , 
Victor i a ,  B . C . ,  Canada, M i n i s t ry of Forest s ,  
4 2 6  pp. 
many ref s .  
Subject Codes : 4 . 1 ,  6 . 4  
CAB: 1 3 5 8 1 2 7  
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et a l .  Proceedings o f  t h e  I UFRO 
Canada , 1 9 7 8 ,  2 val s e  
I n f o .  Ser v i ce s  Branch, 1980 : v i i  + 

Papers presented at a meet i ng held f rom August 2 1  to September 9 of S 2 . 02 . 0 5 
( Douglas-f i r  provenances ) ,  8 2 . 0 2 . 06 ( lodgepole p i ne provenances ) ,  8 . 0 2 . 1 2 ( S i t k a  
spruce provenances ) ,  and 5 2 . 0 2 . 14 ( Ab i es provenances ) .  Most papers relate to the 
spec ies . There are s i x  general pape r s :  Schaef e r ,  D . G .  An overview of the 
cl imates of western North Ame r ica . Kra j i na ,  V . J .  Vegetat ion of western North 
Ame r i c a .  Haddoc k ,  P . G .  Envi ronmental characte r i st i cs o f  western Nor t h  Ame r i ca 
w i t h  speci a l  reference to forestry ( abstract only ) .  Fletche r , A . M . , Barne r , H .  
The procurement o f  seed for provenance research w i t h  par t i cular r e ference to 
collections in NW Ame r i c a .  Pollard, D . F . W .  Canadian par t i c i pa t i on in the OECD 
scheme for control of forest reproduct i ve mat e r i a l  moving in the interna t i onal 
trade. Barne r , H .  Implementation of results f r om provenance resear c h .  

9 5 .  SEAL, D . T . , FORREST , G . I . , PHILIPSON, J . J . ,  PARKES , H .  Geographical var i a t ion i n  
the monoterpenes of the res i n  o f  P i nus contort a .  
Luxembour g :  Commiss ion o f  the European Communi t i e s ,  1 9 7 7 :  5 5 - 7 1  
Language : e n  
Summar y  Languages : f r ,  de 
Sub j ect Codes : 1 .  2 ,  5 .  4 
CAB: 1 3 5 8 2 7 7  

9 6 .  SHELBOURNE, C . J . A .  Report of forest research 1 97 5 .  
UK , Forestry Commi s s i on ,  London, UK , 1 9 7 5 :  1 0 4  pp . 
Subject Code s :  5 . 4  
CAB: 7 5 0 1 6 2  

Du r i ng a four-month advisory v i s i t  C . J . A .  Shelbourne devised a new breeding 
strategy for P i nus conto r t a .  The Gene t i c s  Branch of the Research and Development 
D i v i s ion i s  now respon s i ble for ensur i ng that all seed for use i n  comme r c i a l  
forestry i s  f rom stands which comply w i t h  European Commu n i t y  standards, that seed 
orchards are establ i shed for Pinus and P i cea s i tchens i s  and that e x i s t ing untested 
P i nus sylve s t r i s  orchards be replaced by test orchards . Inte r i m  reports on 
provenance t r i a l s  i n  progress are presented for Picea s i tchens i s ,  P i nus contorta , 
Abies grand i s ,  Alnus rubra,  P i nus n i g r a  and hyb r i d  larch. 

9 7 .  SKROEPPA, T . , DIETRICHSON, J.  Survival and early growth o f  P i nus contorta 

9 8 .  

provenances i n  inte r i or eastern Norway . 
Meddelser f r a  Norsk Inst i tutt ' for Skogforskning,  1 9 7 B ,  3 4 ( 3 ) :  6 9 - 9 2  
1 7  ref . 
Language: en 
Summary Languages : no 
Subject Codes : 7 . 4 . 3  
CAB: 1 21 6 1 4 3  

I n  spr i ng 1 9 6 9  2+1 transplants were planted a t  6 s i tes , each w i t h  20 provenances , 
9 of which were included in all the t r i a l s .  A total of 37 provenances f rom 
B r i t i sh Columb i a ,  Albe r t a ,  and 6 northern states o f  the USA was used , selected 

, f ,om 7 1  provenances previously used i n  a nursery study . Measurements of s u r v i v a l  
and ht . were made every other year unt i l  1 9 7 6 .  Both characters v a r i ed between 
the s i tes and the 9 common provenances .  Cumulat ive mo �tal i t y  i n  1 9 7 6  was 20-40% 
a t  5 o f  the s i tes ( ma i nly i n  the f i r s t  2 y r . )  but was B6% a t  the most f rost-prone 
s i t e .  Mor t a l i t y  was lower and ht . growth greater for the northern ( la t .  54 deg 
to 56 deg N . ) than for the southern provenances .  There was only a very weak 
correlation between the nursery and f i eld values for mor t a l i ty and h t .  growth. 

SKROEPPA , T . , KOENH , F . , et a l .  
As , Norway; Norsk I ns t i tutt for 
Language: no 
Subject Codes : 6 . 2 ,  7 . 2 ,  B . l  
CAB: 9 8 4 1 7 4  

A conference o n  P i nus contor t a .  
Skog s fo r s k n i ng ,  1 97 7 ,  5 8  pp . 

Includes the follow i ng papers read at a Norweg i a n  conference i n  the autumn of 
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9 9 .  

1976 : Sk roeppa , T .  ( Results of provenance t r i als w i t h  P .  contorta i n  Norway ) .  
Koehn, F .  ( P .  contorta planted i n  spr i ng 1 9 7 3 . )  Magnesen , S .  ( P . contorta i n  
the Vestland . )  W i lhelmsen, G . : G i s l e r u d ,  O .  ( prope r t i e s  and u t i l i z a t i on o f  P .  
contorta wood . )  Roll- Hansen, F .  ( Fungus damage on P .  contor t a . ) Magnesen, S .  
( Supply o f  P .  contorta seed . ) 

STEPHAN , B . R .  Intraspec i f i c  v a r i a t ion 
Federal Repu b l i c  of Germany. I .  Early 
S i lvae Genet . ,  1 9 7 6 ,  2 5 ( 5-6 ) :  201-209 
Languag e :  de 
Summary Languages : en 
Subject Codes : 5 . 4 ,  7 . 4 . 3  
LISC:  019926 

of P i nus contorta in f ield 
results of s e r i e s  o f  1960- 6 1 . 

t r i al s  i n  

A total of 1 1  provenances of P i nus contorta f rom the nat ural range o f  t h i s  spec Les 
have been grown i n  f i eld t r i al s  at 6 test locations in the Federal Repu b l i c  of 
Germany . The provenances belong to the following 3 of 4 P .  contorta subspeci e s :  
ssp. contorta ( coastal form ) ,  ssp.  l a t i fo l i a  ( i nland form ) , ssp.  mur rayana 
( inland form ) . The seed lots were sown in 1 9 5 8 ,  the 6 f ield t r i a l s  were 
establi shed in 1960/19 6 1 . Measurements and observa t i ons were recorded for the 
t r a i t s : height g rowth ,  stem d i ameter , morta l i t y ,  and damages by p i ne shoot moth 
attack ( Rhyac ionia buoliana ) .  W i t h  regard to he i ght growth and stem d i ameter , 
s i gni f i cant d i f ferences between provenances were found. Coastal provenances ( ss p .  
contor t a )  as well as few i nland provenances ( ssp.  l a t i fol i a )  f rom t h e  m i ddle o f  
t h e  natural range o f  t h i s  subspeci es showed a t  the age of 15 years a per fo rmance 
above the overall growth r a t e .  The per formance o f  i nland provenances o f  s s p .  
murrayana was unsat i s f y i ng .  Height growth o f  a l l  provenances was i n f luenced very 
s t rongly by the test loca t i o n .  The mortal i t y was l i m i ted and relat ively h i g h  only 
a few loca t i ons . Total loss of provenance could not be ob3erved , a l though there 
were provenance-dependent d i f ferences i n  mort a l i t y  at the s i ngle loca t i ons . A 
h i gh percentage of trees showed at the age of 18 years damages caused by repeated 
pine shoot moth attac k .  D i f ferences both between s i tes and provenances could be 
proved. Coastal provenances ( ss p .  contorta ) seemed to be damaged more se'lerely 
than i nland provenances o f  the subspec ies l a t i fo l i a  and murrayana . 

100 . STEPHAN, B . R .  Intraspec i f i c  va r i a t ion o f  P i nus contorta o n  t r i al grounds i n  the 
German Fede ral Repub l i c .  I I .  Results o f  t h e  1 9 7 1/1982 IUFRO t r i a l  se r i e s .  
S i lvae Genet ica , 1980., 2 9  ( 2 ) :  62-74 
18 ref . 
Language: de 
Summary Languages :  en 
Subject Codes : 6 . 4 ,  7 . 4 . 3  
CAB: 1 360898 

Two-year old t rees represent i ng P. contorta subspp . contorta , l a t i fol i a ,  
bolande r i  and murrayana, collected f rom 1 4 0  provenances i n  western North Ame r i ca ,  
were planted i n  a total o f  e i ght t r i a l s  a t  s i x  s i tes i n  the German Federal 
Repub l i c .  The best growth du r i ng the f i rs t  s i x  years of the t r i al s  was made by 
coastal provenances of subsp . contorta f rom Oregon, Washi ngton and Br i t i s h  
Columb i a .  Inland provenances of subsp . lat i fo l i a  f rom Br i t i sh Columb i a  also made 
good growth. At the end of the t r i a l s ,  the reproduct ive phase had begun i n  t r ees 
f rom the northern coastal and inland provenances , but not i n  the more v i gorous 
coastal provenances . Mor tal i t y ,  c h i e f l y  due to drought , tended to be greater i n  
the more v igorous provenances . Suscept i b i l i t y  to f rost was greatest i n  the three 
provenances o f  subsp. bolander i from C a l i f o r n i a ,  and was generally greater i n  
coastal than i n  inland mater i a l . Damage caused by Rhyaci on i a  buoliana was less 

�severe in subsp. murrayana than in subsp . contor t a .  

1 0 1 . WHEELER, N . C . ,  GURIE S ,  R . P .  Popula t i on s t ructu r e ,  gene t i c  d i ver s i t y  and 
morpholog ical var i a t ion i n  P i nus contor t a .  
Can. J .  For .  Res . ,  1 2 ( 3 ) ,  1 9 8 2 :  595-606 
Subject Codes : 1 . 2 ,  3 . 0 , 5 . 4  
Bro: 7 5 0 31719 

Lodgepole p i ne ( P .  contorta Dougl . )  occu�i e s  a large and ecolog i cally d i verse 
range in western North Ame r i c a .  The speCI e s  is  generally recogni zed as cons i s t i ng 
of 4 ssp . , 3 of which a r e  w i despread ( P .  c .  ssp.  bolande r i )  endemic to the 
north coast of C a l i forni a  ( USA ) .  Geog raphic i solat i on o f  subspec i e s  i s  nearly 
complete a l t hough gene flow may occur in cert a i n  i n stances . Mode rate 
heterozygos i t y  e s t i mates ( 0 . 10-0 . 1 4 )  and low SE of the est i mate ( 0 . 0 2-0 . 0 4 )  were 
obtained for all populat i ons and are comparable w i t h  other recent s t u d i es of 



1 0 2 .  
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con i fers that based estimates on greater than or equal to 20 loc i .  The 
d i s t r i b u t i on of a llozyme va r i at ion i nd i cates that very l i t t l e  popu lat ion 
d i fferent i a t ion has occurred . Of the a llozyme var i ab i l i t y ,  approx. 91% res i de s  
w i t h i n  popu l a t i ons , w i t h  3 and 6 %  d i s t r ibuted among subspec ies and among 
populat ions , respect i vely. The extent of populat ion d i fferentation i s  f a r  less 
than that observed for many herbaceous plant s ,  but s i m i l a r  to reports for other 
coni fer s .  In cont rast , a large proport i on o f  morphome t r i c  v a r i a t ion in lodgepole 
pine cone and seed t r a i t s  i s  d i s t r i buted among subspeci es ( 38 % )  and among 
populat i ons w i t h i n  subspecies ( 19 % ) . Thi s  may be at t r i buted to the e f fects o f  
s trong selec t i ve pressures act i ng o n  important reprodu c t i ve s t ructures and to the 
convent ional methodology for analyz i ng morphome t r i c  var i at ion. W i t h  minor 
excep t i ons , an e a r l i e r  taxonom i c  treatment of lodgepole p ine in the Cascade Range 
of southern Oregon ( USA) to P. c .  ssp.  mur r ayana is probably inapprop r i a t e .  
While morpholog i ca l  data suggest a close a f f i n i ty t o  P .  c .  ssp.  murrayana, 
allozyme data suggest that populat ions in t h i s  a rea should be a s s igned to P .  c .  
ssp. lat i fol i a .  

YING, C . C .  Va r i a t i on i n  lodgepole p i ne 
Columb i a .  E . P .  6 5 7 .  I N :  Forest Research 
Mini s t ry o f  Fores t s ,  Victor i a ,  B . C .  1983 : 
Subject Codes : 1 . 5  
RCA: XI068 

w i t h  
Review 
6 2 - 6 5  

spec i a l  
1 9 8 1 - 8 2 .  

reference to B r i t i sh 

Thi s  study has found tha t ,  i n  terms of height growth, lodgepole p i ne may be 
d i v i ded into two broad geograph i c  groups whi ch are detai led on a map showing the 
location of 1 5 3  P i nus contorta provenances . Stud i es have been carr ied out on 
s i t e ,  provenance x s i te interac t i on ,  cone product ion, genet i c  var i a t ion and 
provenance . 

1 . 5  RANGE AND OCCURRENCE 

1 0 3 .  CHAPMAN , R . C . ,  LE MASTER , D . C . , WEATHERHEAD, D . J .  Forestry i n  the i n land emp i r e .  
Journal o f  Fores t r y ,  1 9 8 0 ,  7 8 ( 9 ) :  5 3 4 - 5 3 6 , 5 5 2  
2 pl . ( 1  col .  I 
Subject Codes : N/A 
CAB: 1 3 1 5 6 6 7  

A di scussion o f  fores t ry i n  eastern Washington, t h e  panhandle of Idaho, and N E  
Oregon. Top i c s  covered include : vol .  o f  growing stock ( 29 %  Douglas-f i r ,  1 9 %  
true f i r s ,  1 4 %  ponderosa p i n e ,  1 1 %  lodgepole p i n e ,  7 %  western l a r c h ,  Lar i x  
occident al i s ) i annual growth , mor tal i ty and harves t i ng i  w i ld f i re ,  d i seases and 
i nsect s ;  t imber management and logging method s ;  and nont imber uses . 

10 4 .  HOFFMANN , G . R . , ALEXANDER, R . R .  Forest vegetat ion of the B i ghorn Mount a i ns , 
Wyoming : a habi ta t  type class i f i c a t ion . 
USDA For .  Servo  Res . Pape r ,  Rocky Mounta i n  For .  and Range Exp . Stn . ,  1 9 7 6 , 
No. RM- 1 7 0 : 38 pp. 
26 ref . ,  1 5  pl . 
Subject Codes : 3 . 6  
CAB: 8 6 8 4 5 6  

A vege t a t i on class i f icat ion based o n  concepts and methods developed b y  Daubenm i r e  
was used t o  ident i fy 1 4  hab i tat types and related phases i n  these mount a i ns . 
These types include f i ve i n  the P i nus ponde rosa se r i e s ,  three i n  the A b i e s  
las iocarpa s e r i e s ,  two each i n  t h e  Pseudotsuga menz i es i i  a n d  P i nus conto r t a  
�er ies , and one each i n  the Popu lus tremuloides a n d  P i cea engelmanni i  s e r i e s .  A 
key for ident i f i ca t i on of the hab i t a t  types i s  provided, and notes a r e  included on 
the impl i ca t ions of each type for forest management . 

1 0 5 . KENNED Y ,  R . W .  1 98 5 .  Lodgepole p i ne as a comme r c i a l  resource i n  Canada. Pages 
21-23 in Lodgepole p i n e :  the spec ies and i t s  management . Sympos i um 
proceedings . Washington State Univer s i t y ,  Pullman, WA. 

Volumet r i ca l l y ,  lodgepole p i ne ranks second among spec i es harvested i n  B . C .  and 
Alberta , exceeded only by the spruce s .  Although i t  comp r i ses only 1 5  percent 
o f  the mature standing t imber i n  B . C .  and 20 percent i n  Alber t a ,  i t  accounts 
for 20 and 40 percent of the annual harvest i n  these respective provinces . 
Stumpage value of lodgepole p i ne i n  B . C .  i s  the lowest of the ten speci es 
commonly harvested, owi ng mainly to i t s  small p iece s i z e .  The value o f  
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s h i pments of forest products made f rom lodgepole p i ne i s  est imated at $ 2 . 4  
b i l l ion for 1 9 8 2 .  I n  the lumber form i t  i s  sold i n  the Spruce-F ine- F i r  group 
( SPF ) ,  whi l e  i ts veneer appea r s  in plywood as Canadi a n  Softwood Plywood ( C SP ) .  
I t  supplies pulpwood largely as chips i n  B . C . ,  w h i le i n  Albert a ,  the major form 
of pulpwood is i n  the roundwood form. Poles , t i es , mecha n i ca l ly s t ress-rated 
lumbe r ,  and remanufactured i t ems round out the l i s t  of other products produced 
f r om lodgepole pine .  

106 . MACDONALD, G . M . , CWYNAR, C .  1 9 8 5 .  A fos s i l pollen based recon s t r uct i on of the 
late quaternary h i story of lodgepole p i ne ( Pinus contorta ssp . lat i fol i a )  i n  
the western inter i o r  o f  Canada . Canadian Journal Forest Research . 
1 5 ( 6 ) : 1039-104 4 .  

107 . 

Prev i ous reconstruct ions of the late quaternary b iogeographical h i s tocy o f  
lodgepole p i ne have been based upon i n ferences from the modern geographical 
d i st r ibution of morpholog i cal and gene t i c  va r i at ion . These s t u d i es have led to 
the widely accepted conclusion that rel i c t  popul a t i ons of the Rocky Mount a i n  
subspec ies o f  lodgepole p i ne ( ss p .  lat i fol i a )  per s i sted i n  glac i a l  refug i a  
located i n  NW Canada .  New foss i l  pollen e v idence o f  the late Plei stocene and 
Holocene d i s t r i bu t i on of lodgepole p i ne in the i nter i o r  of Canada con t r ad i c t s  
t h i s  v iew. P .  contocta s s p .  lat i iol i a  m i g r ated north into Canada f rom refug i a  
located south o f  the con t i nental glac i a l  l i m i t s  and d i d  not reach i t s northern 
range l im i t s  in the southern Yukon unt i l  the late Holocene . 

SCOTTER ,  G . W .  
R i vers region, 
Can . J .  For . 
Subject Codes : · 
BIO:  59047406 

D i s t r i but ion of p i ne ,  p i nu s-spp 
Northwest Terr i tor i e s .  

Res . ,  4 ( 4 ) ,  1 9 7 4 :  5 5 5- 5 5 7  
3 . 1  

i n  the south Nahanni and Flat 

1 0 8 . SLATER, J . R .  P inacae d i s t r i bu t i on in the State of Washington, USA. 

109 . 

1 l 0 .  

Occas i onal Pape r , Museum o f  Natural H i story,  Uni ve r s i t y  o f  puget Sound ( 5 1 ) ,  1 9 7 8 :  
694-709 
Subject Codes : N/A 
B1O: 67039425 

I n  the class P inacae there are about 500 spp . ,  w i dely d i s t r i bu t e d ,  mostly in 
temperate to subar t i c  area s .  Of the 7 fami l i e s ,  3 are found i n  Was h i ngton ( USA ) : 
yew ( w i t h  1 s p . ) ,  cypress ( w i th 5 spp. 1 and p i ne ( w i th 1 5  spp . )  tot a l i ng 2 1  ( Taxus 
brevi fol i a ,  Chamaecypa r i s  nootkatens l s ,  Juniperus communi s ,  J. occident a l i s ,  J .  
scopulorum, Thuja p l i c a t a ,  Ab ies amab i l i s ,  A .  grand i s ,  A .  las iocarpa , A .  
proce r a ,  Lar i x  lyall i i ,  L .  occi denta l i s ,  P i cea engelmann i i ,  P .  s i tchens i s ,  P i nus 
a l b i cau l i s ,  P .  contorta , P. mont i cola , P .  ponderosa, pseudotsuga menz i es i i ,  
Tsuga heterophy11a and T .  mertensi ana ) .  The d i st r ibut ion maps presented i nd i cate 
only one locat ion in each county for a spec i e s  that generally i nd i cates the 1st 
specimen loca t i on found . There are very l i kely many other locat ions where the 
spec ies grows in that count y .  Ecolog i c a l  implicat ions are also d i scussed 

VAN HOOSER , D . O . , KEEGAN, C . E .  I I I .  1 9 8 5 .  Lodgepole pine as a comme r c i a l  
resource i n  the United States . Pages 1 5 - 1 9  i n  LodgepOle p i ne :  the spec i e s  and 
i t s  management . Sympo s i um proceed i ngs . Washi ngton State Univers i ty .  pullman, 
WA. 

Lodgepole p i ne ( Pinus contorta Dougl . ex Loud . )  has cont r i buted greatly to the 
early economic development of the northern and central Rocky Mounta i n  regions . 
I n  the last decade annual lumber production f rom lodgepole p i ne has averaged 
between 2 . 5  and 3 . 5  Mm3 ( 500 and 700 m i l l ion board feet ) .  Lodgepole currently 
accounts for 1 percent of the nat i on ' s  total lumber output . In the Rocky 
Mounta i n  States it accounts for 16 percent of the annual lumber harve s t ;  on a 
state-by-state bas i s  i t  accounts for between 20 to 70 percent . Cur rent l y ,  
there are approximately 8 , 000 jobs assoc i ated d i rec t l y ,  or i nd i rect l y ,  w i t h  
lodgepOle p i ne process i ng i n  the reg ion. 

WHEELER, N . C . , CRITCHFIELD, W . B .  1 98 5 .  The d i s t r i but ion and botani c a l  
character i s t i cs of lodgepole p i ne :  b iogeographical and management impl i ca t ions . 
Pages 1-13 i n  Lodgepole p i ne : the spec ies and i t s  management . Sympos i um 
proceed ings . Wash i ngton State Univer s i t y ,  Pullman, WA. 



Lodgepole pine ( Pi nus contorta Doug . )  i s  the most w i dely d i s t r i buted con i fer i n  
wes t e r n  North Ame r i ca .  I t s  range, centered i n  B r i t i s h  Columb i a ,  spans ] )  deg 
of long t i tude and over 3900 m of eleva t ion. The spec i es ' edaphi c  and c l i ma t i c  
tolerances are remarkabl e .  I n  v i ew o f  the ecolog ical var i ab i l i ty encountered 
by lodgepole p i ne ,  it is l i t t l e  wonder that the species exhi b i t s  con s i derable 
gene t i c  var ia t i on .  Three well-d i f f erent i ated,  i nt e r f e r t i l e  geograph i c  races 
have evolved in the coast a l ,  Rocky Moun t a i n- Intermount a i n ,  and southern 
Cascade-Sierra Nevada regions . A four t h ,  endemic race of lesser s i g n i f i cance 
has evolved i n  the Mendoc ino Whi te P l a i ns of the northern C a l i fornia coast .  
These races d i f fer i n  t ree longev i t y ,  d i mensions , form and branchines s ;  needle, 
seed and cone characte r i s t ics : and b i ochemical t r a i t s . This paper draws from 
a vast l i terature to document the var i ab i l i ty in botani c a l  characte r i s t ic s  
observed i n  lodgepole p i n e .  Emphas i s  i s  o n  subspeci e s  lat i fo l i a .  Observed 
patterns of var i at ion are d i scussed in conjunction w i t h  day-to-day management 
dec i s ions and c u r r ent v i ews on the b i ogeography of lodgepole p i n e .  

1 1 1 .  WHEELER, N . C . , GUR I E S ,  R . P .  1 9 8 2 . Bi o-geography of lodgepole p i n e  P i nus 
conto r t a .  Canad ian Journal o f  Botany . 60 ( 9 ) : 18 0 5 - 1 81 4 .  

Lodgepole pine has been a component o f  the western north Ame r i ca flora 
throughout recent geolog ical h i story , a l t hough its present widespread 
d i s t r ibution may be a relat ively recent phenomenon ( late P l e i s tocene ) .  The 
d i f ferentiation of populat ions w i t h i n  and between subspec i e s  and the 
d i s t r i bution of rare alleles both suggest that at the t i me of maximal Wi scons i n  
glac i a l  advance lodgepole p i ne was r e s t r icted to a number o f  refugia i n  the 
western USA, the i s lands along the north Pac i f i c  coast and in an unglaciated 
region of the west-central Yukon ( Canada ) .  Subsequent to g l a c i a l  retreat , 
lodgepole pine migrated to i t s  present range w i t h  northern and southern 
inte r ior populat ions meet ing in northern B r i t i s h  Columb i a  ( Canada ) ,  pos s i bly 
w i t h i n  the last 4000 y r . 
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2 . 0  S P E C I E S  

2 . 1  PHENOLOGY 

C H A R A e  T E R I S T I C  S 

112. CANNELL, M . G . R . , WILLETT, S . C .  Rates and t i mes at which needles a r e  i n i t iated i n  
buds on d i f fe r i ng provenances o f  Pinus contorta and Picea s i tchens i s  i n  Scotland . 
Canadi a n  Journal of Forest Research, 1975.  5 ( 3 ) :  367-380 
2 6  ref . 
Subject Codes : 1 . 4  
CAB: 6 6 5 7 4 8  

Bud forma t ion was moni tored on trees f rom four sources and o n  one intersource 
hybrid of P. conto r t a ,  a t  age ten year s ,  also on t r ees from f i ve sources of P i cea 
s i tchens i s  a t  age e i ght yea r s ,  a l l  grown i n  t r i a l s  i n  Scotland . Trees 
represent i ng sources throughout the natural ranges of the species were included in 
the t r i a l s .  In both species extension growth occurred between late May an� 
m id-Jul y .  I n  P .  conto r t a ,  buds began t o  form i n  Apr i l ,  about one-th i rd o f  the 
following yea r ' s  needles ( au x i l i ary bud primord i a )  b e i ng formed before mid-Ju l y ,  
and a l l  by mi d-Septembe r .  I n  Picea s i tchens i s ,  bud formation occurred from May t o  
October .  Trees f rom nor therly and i nland montane sources began t o  produce 
p r i mordia earl i e r  than those f r om southerly sources ; t h i s  suggests that trees 
from d i f ferent sources d i f f e r  in temperature sens i t i v i t y .  The dates when bud 
development ceased were more closely related to l a t i tude of seed o r i g i n ,  which 
suggests d i f f erences i n  sens i t i v i t y  to photope r iod . D i f ferences between trees 
f rom d i f ferent numbers o f  p r i mord i a  formed were related i n  the pine to d i f ferenc�s 
i n  maximum rates of i n i t i a t ion d u r i ng the summe r ,  and in the spruce to d i f ferences 
i n  seasonal duration o f  growth. In all case s ,  rates o f  i n i t i a t ion were clDs e l y  
correlated w i th d i ameter of the apical dome . Impl i c a t i ons for con i fer breeding 
and genotype envi ronment X interact ions are noted. 

1 1 3 .  CANNEL L ,  M . G . R . , WILLETT, S . C .  Shoot growth phenology ,  dry matter d i s t r ibut ion 
and root : shoot rat ios of provenances of Populus t r i chocarpa, Picea s i tchens i s  and 
Pinus contorta growing i n  Scot land . 
S i 1vae Gene t i ca ,  1 97 6 ,  2 5 ( 2 ) :  4 9 - 5 9  
34 re f .  
Language : en 
Summa ry Languages : de 
Subject Codes : 1 .  2 ,  2 . ) ,  2 . 5  
CAB: 8 1 2659 

Mater i a l  of Populus t r ichocarpa from 6 2  local i t i e s ,  o f  Picea s i tchens i s  f rom 54 
loca li t ies and of Pinus conto r t a ,  from seven local i t ie s ,  the s i tes ranging f rom 
Cali fornia to Alas k a ,  was grown at One Scot t i s h  s i te and analyzed a t  1-3 week 
intervals over 1-3 yea rs . In all three spec ies , d i f f erences i n  the root : shoot 
dry-weight rat ios at the end of the season reflected the extent to which shoot 
growth was adapted to the c l i mate in which they were grown rather than inherent 
d i fferences in the functional balance between roots and shoots .  Provenance 
material which s topped increasing in height early in the grow i ng season tended to 
have higher root : shoot dry-weight rat ios as the pe r iod of root growth a f t e r  shoot 
growth ceased was longer . Provenance mat e r i a l  of Picea s i tchens i s  and Pinus 

� contorta that had large preformed shoots developed less root than those w i t h  small 
preformed shoots , even though the periods of shoot elongat ion were of the same 
length .  

1 1 4 .  CARLSON, L . W .  Root i n i t i at ion o f  lodgepole pine and w h i t e  spruce seed l i ng s  grown 
under varying l i ght cond i t ions . 
Si -monthly Research Notes, 1 9 7 6 ,  3 2 ( 4 ) :  2 1 - 2 2  
4 ref . 
Subject Codes : 2 . 3  
CAB: 6 9 9 1 6 4  

Dormant seed l i ng s  of { a )  P i n u s  contOrta var . lat i fol i a  ( 2+ 0 )  and ( b )  Picea glauca 
( 3+ 0 )  were potted i n  sand . One set of seed l i ngs was kept i n  the dark for 0-)0 
days, a f t e r  which they were exposed to cont inuous l i ght for 0-30 days . Another 
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s e t  was maint a i ned for 30 days i n  f u l l  l ight , hal f  l ight or complete darknes s .  I t  
was found that root i n i t i at ion i n  ( a )  was s t imulated by light and suppressed by 
dark per iods whereas in ( b )  i n i t i at ion was not dependent on l ight , but the number 
of new roots per plant was related to l i ght intens i t y .  I n i t i at ion d i d  not vary 
greatly between full and half l ight ; this suggests a hormonal rather than a 
photosynthe t i c  respons e .  

1 1 5 .  CUNNINGHAM, A . , ROBERTS , Q . W .  Shoot growth studies o f  Pinus contorta , P i nus mugo, 
and Lar i x  decidua i n  the Kaweka range . 
New Zealand Journal of Fores t r y ,  1 9 7 2 ,  1 7 ( 1 ) :  91-100 
7 ref .  
Subject Code s :  2 . 5  
CAB: 068014 

G i ves data on monthly shoot length i nc rement in young plantat ions on s i x  d i f ferent 
s i tes between 1034 and 1465 m a l t . in New Zealand, i n  two growing seasons . 
Var i ab i l i ty of growth between i nd i v i dual trees was greates t i n  P .  contorta and 
least in L. dec i du a .  P .  contorta had a longer growing season than the other two 
spec ies . Ini t ia t ion of growth occurred later on the h i gher s i tes , and e a r l i e r  on 
bare eros ion s u r faces . 

1 1 6 . DAUGHERTY, J . R .  Remote sens i ng of selected biological phenomena i n  lodgepole 
p i n e .  
D i ssertat ion Abstracts Internat ional , B ,  1976 , 36 ( 8 ) :  3697 
Subject Codes :  3 . 0 ,  8 . 4  
CAB: 892 456 

Measurements were made of t ransp i ra t ion rate,  mo i sture s t ress leve l ,  c rown s u r f ace 
temp . , crown a i r  temp . ,  RH, phenolog ical date, ambient a i r  temp. and duration of 
sunshine in a lodgepole p i ne ( P inus contor t a )  forest in L i t tle South Fork 
Expe r i mental Watershed, ( Colorado ) .  The data were used to develop sets o f  
equati ons t o  pred ict transp i ra t ion r a t e  and total water loss over a g i ven per iod, 
u s i ng var ious comb i na t i ons of the other measured parameters . 

1 1 7 .  DYKSTRA, G . F .  Photosynthes i s  and carbon diox i de trans fer res i s tance of lodgepole 
p i ne seedlings in relat ion to i r radiance, temperature and wat e r  potent ial . 
Canadian Journal of Forest Research, 19 7 4 ,  4 ( 2 ) :  201-206 

, 

26 ref . 
Language : en 
Summary Languages :  f r  
Subject Code s :  N/A 
CAB: 304766 

In a laboratory s t udy on 2-year-old P i nus contorta seed l i ngs , photosynthes i s  and 
stomatal and total equ ivalent mesophyl l res i s t ances to C02 transfer were measured 
in relat ion to i r radiance , needle tempe r a t u r e ,  and tree water potent i a l .  Max imum 
rates of net. photosynt hes i s  were at t a i ned at 380 W/m2 i r rad i ance, 20 deg C needle 
temperature , and the h i ghest tree wa t e r  poten t i a l  obtained, v i z .  ca . - 2 . 5  bars . 
Stomatal and tota 1 mesophyl l  res i stances have a s igni f icant rate-l i m i  t i ng role 
when envi ronmental conai t ions are beloltl the opt i mum; the photosynthe t i c  response 
obtained in the study is at t r ibuted to growing the t rees under opt i mum cond i t ions . 
Mesophyll res i s tance was greater than stomatal resi stance under all the 
envi ronmental cond i t i.ons tes t e d .  

1 1 8 . EKBERG, I . ,  ERIKSSON, G . , DORML I NG ,  I .  
spec i es . 

Photope r i odic react ions i n  con i f e r  

Holarctic Ecol . ,  1979 , 2 ( 4 ) :  2 5 5 - 26 3  
Subject Code s :  N/A 
L I S C :  467328 

I n  Picea abies seed l i ngs the cr I t ical night length for bud-set was determI ned for 
provenances from d l f ferent l a t 1 tudes , long i t udes and a l t 1 t udes w i t h i n  the natural 
range o f  the spec ies . Inher l tance s t ud i es i nd i cated that t h i s  character is 
controlled by many genes 4 i t h  predomi nantly add i t ive e f fects . In seedlings of 
Pinus sylves t r i s  and Pinus contor t a ,  growth cessation and bud-set took place i n  
a l l  l i ght regimes, even under cont i nuous i l lumina t ion. A photope r iod i c  optimum 
for height growth was determined . The photope r iod i c  i n f l uence on such characters 
as recur rent flushing of shoots ,  needle growth, dry matter production and f ro s t  
r e s i s tance was demons trated f o r  northern and southern populat ions o f  the 2 Pinus 
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speci e s . Shorter nights were needed to i nduce a pa r t i cular photoper iod i c  response 
i n  the northern popula t i ons as compared w i t h  those f r om the sou t h . The importance 
of r e l i able phenolog i ca l  characters for assessing f rost har d i ne s s  in provenance 
and progeny t r i a l s  by means of early t e s t s , i s  d i scussed . 

1 1 9 .  ERIKSSON, G .  Do flowe r i ng character i s t i cs cons t i tute a const r a i nt for fores t t ree 
breed i ng i n  Sweden? I N :  Thi rd World Consultat i on on Forest Tree Breed i ng .  
Sess ion 4 .  Cons t ra ints on Prog r e s s . 
Canbe r r a , Aus t r a l i a ;  CSIRO, 1 9 7 8 : 8 8 3 - 8 9 3  
7 ref . 
Subject Codes : 2 . 8 ,  5 . 4  
CAB: 1 0 9 5136 

Frequency of flower ing varies greatly between clones i n  P i ce a  abies and P i nus 
sylvest r i s  and between provenances i n  P i nus contorta . 

1 2 0 .  HAGNER, M .  A general ecolog ical inves t i gat i on of the annual rhythm of p i nus 
contorta and a compa r i son w i t h  P i nus sylvest r i s .  
Stud.  Forest Suecia ( 8 1 ) ,  1 9 7 0 : 5-26 
Subject Codes : N/A 
B I O :  5 2019675 

1 2 1 .  HAGNER, M . , ASPERGREN , G.  Colour analys i s  for assessment of the matu r i ty o f  p i ne 
needles . 
Rapporter och Uppsatser , I ns t i t ut ionen for Skogsgenet i k ,  1 9 7 7 , No. 2 7 : 1 0 9 - 1 1 6  
7 r e f .  
Language: sv 
Summary Languages :  en 
Subject Codes :  1 . 2  
CAB: 1 3 58349 

1 2 2 .  JOHNSON, L . C . , CRITCHFIELD, W . B .  The production of func t i onal pollen and OVUles 
by p i ne seedl i ngs less than 1 year Old . 
For . S c i . ,  2 4 ( 4 ) ,  1978 : 467-468 
Subject Codes : 2 . 8 ,  4 . 0  
B I O :  68047385 

Seed l i ngs of P i nus contort a and P .  contorta X bank s i ana produced func t i onal 
pollen and ovules respect ively at less than 1 yr of age . None of the i r  o f f s p r i ng 
flowered unt i l  the age of 2 yr or mor e .  

1 2 3 .  MOIR, W . H .  Seasonal var i a t ions o f  plant and stand dehyd rature i n  cont rast i ng 
forest habitats - Colorado Forest Range, 1970 . 

1 :34 .  � 

US lBP ( Int . BioI . Program ) ,  Anal . ECosyst . ,  Program Interbiome . Abs t r . , 1 ( 4 ) ,  
1 9 7 1 :  2 57 - 2 5 8  
Subject Codes : N/A 
B I D :  7 2 0 2 7 2 5 1  

NILSSON, J . E .  Flower i ng i n  p i nus contor t a .  
f lowe r i ng phenology o f  provenances from 
Swed i s h  field t r i a l .  
I ns t i t ut ionen for Skog l i g  
Lantbruksunivers i t e t ,  1981 , No . 
many re f .  
Language :  en 
Summa ry Languages : sv 
Subject Codes : 1 . 2 ,  1 . 4  
CAB: 1 5 39716 

Gene t i k  
2 :  1 2 8  pp . 

A study of flowe r i ng abundance and 
l a t i tude 48 deg . N to 6 3  deg . N i n  a 

och Vax:t fys iologi , Sver iges 

A paper presented as a thes i s  for a doctor ' s  degree a t  the Swed i s h  Univer s i ty o f  
Ag r i cultural Sciences, Umea. Flower ing was observed on 1 4  to 17-year old trees of 
14 Canadian provenances at Ange, central Swede'n ( lat . 6 20 3 2 1  N ,  a l t .  4 2 5 - 4 4 0  m )  
i n  1976-8 0 .  I n  Ange, a northern l a t i tude o f  the seed source favoured abundant 
female flowe r i ng and at lea s t  in the ha rsh c l i mate of Volgsele, also male 
flower i n g .  The number of s t rob i l i  v a r i ed cons iderably more w i t h i n  a provenance 
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than between the provenances . Inter-provenance var i at ion i n  the onset of pollen 
d i spersal and female recept i v i t y  was small . Both male and f emale f lowe r ing were 
more abundant in P. contorta than in the nat i ve P. sylvest r i s :  the flowe r i ng 
period was the same for both spec ies , w i t h  the exception of the southernmost p .  
contorta provenances .  Male flowe r i ng espec i al l y ,  b u t  also female, begins a t  an 
ear l i er age i n  P. conto r t a ;  t h i s  i s  an advantage for breeding work and seed 
product ion. 

1 2 5 .  NILSSON, J . E . ,  ERIKSSON, G . ,  RUDIN, D. S t u d i es on flowe r i ng b i ology in 14 
provenances of P i nu s  contorta i n  a Swed i s h  f ield t r i a l .  I N :  P i nus contorta a s  an 
Exot i c  Spec ies . 
Proe. of the 1980 rUFRO Wor k ing Party Mee t i ng on P i nu s  contorta provenances 
( 52-02-0 6 ) in No�way and Sweden . Research Note No. 3 0 ,  1 9 8 1 :  299-311 
3 r e f .  
Subject Codes :  N/A 
RCA: K1094 

Flower i ng b i ology of 14 provenances of P i nu s  contorta va r .  lat i fol i a  f rom 4 8  deg . 
N to 6 3  deg . N has been studied for three year s .  The f lowe r i ng t i me was found to 
be s t rongly correlated with the l a t i tude of the seed source. I n d i v idual 
d i f ferences within provenances were found with respect to abundance and 
phenolog ical character i s t i c s .  These a r e  d i scussed. 

1 2 6 . OWSTON, P . W . , SMITH, J . L . ,  HALVERSON , H . G .  Seasonal water movement i n  t r ee stems . 
Forest Science, 197 2 ,  1 8 ( 4 ) :  266-272 
1 6  ref . 
Subject Code s :  2 . 11 
CAB: 1 4 1 1 6 3  

Reports work o n  Abies magni f ica ( a )  and P i nus conto r t a  ( b )  i n  Cal i forn i a . Results 
support the assumption that P)2 ascends with the t ranspiration s t ream. No 
t r ansp i rat ion st ream could be detected i n  ( b l  d u r i ng w i n t e r ,  indica t i ng a pos s i ble 
physiological d i f fe rence between ( a )  and ( b l . Transpi rat ional movement i n  ( a )  
d u r i ng winter was no greater than that recorded for spruce i n  more ext reme 
c l i mate s .  D i urnal movement was s t u d i ed in two dominant trees of ( b ) , 20 m h i g h ,  
i n  clear weather i n  Oct . 1968 : t h e  maximum of ascent was 26 cm/ho u r ;  the volume 
movement of water ranged from 0 . 2  l i t re/hour per t ree at night to 5 . 3  l i t re/hour 
per tree a f t e r  midda y ;  the total t ransp i r at ion of the s tand was est imated at 0 . 16 
cm/day. 

127 . REHFELDT, G . E . , WYKOFF , W . R .  Period i c i t y  in shoot elongat ion among populat ions of 
p i nus -contorta f rom the northern Rocky Mounta i n  area . 

128 . 

Ann. Bot . ( Lond . ) ,  4 8 ( 3 ) ,  1 9 8 1 :  3 7 1-378 
Subject Codes : 2 . 5 ,  5 . 4  
BIO:  73030924 

Per iod i c i t y  i n  3rd y r  shoot elonga t i on was assessed i n  1 5  lodgepole p i nes f rom 
each of 30 populat ions . Periodic measurements o f  s hoot elongation were made on 
seed l i ngs growing i n  a g reenhouse.  Data were f i tted to regress ion models that 
accounted for nearly all the var i ance i n  seasonal elonga t ion of ind i v i dual t rees . 
Regression s t a t i s t i c s  allowed calculat ions of the i n i t i a t ion , r a t e ,  durat ion, 
cessat i on and amount of elongat ion o f  i nd i v idual t rees . Analyses o f  var i ance 
showed that populat ions d i f fe�ed l i t t le in the i n i t i a t ion of shoot elonga t ion, but 
exhibi ted tremendous gene t i c  d i vergence in the r a t e ,  durat ion, cessa t i on and 
amount of elonga t ion . Patterns of d i f ferent i a t ion were s t rongly and negat ively 

, related to the elevation of the seed source. 

SAVIDGE, R . A . , WAREING, P . F .  
winter i n  the nong rowing p i ne 
Can.  J .  Bot . ,  60 ( 5 ) ,  1 98 2 :  
Subject Codes : N/A 
B I O :  7 5 0 5 5891 

Apparent auxin product ion 
Pinus -conto r t a  tree. 
6 8 1 - 6 9 1  

and transport du r i ng 

Endogenous IAA was charac t e r i zed by comb i ned gas chromatography-mass spectroscopy 
( GC-MS ) i n  inac t i ve camb i a  of P. contorta Dougl .  and La r i x  decidua M i l l . d u r i ng 
w i nte r ,  and IAA levels were e s t i ma t ed by GC-MS iti buds , needles and the t i s sues 
comp r i s ing the inac t i ve camb i a l  region of P. contorta d u � i ng late autumn and 
winte r .  Supplementary IAA e s t i ma t es were obt a i ned for camb i a  of Acer 
pseudoplatanus L . , L .  decidua, Populus . t imes . canadens i s  c v .  Robus t a  and 
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1 2 9 .  

Quercus robur L .  IAA levels i n  camb i a l  t i ssues were h i gher than those i n  
s im i lar-aged t i s sue o f  hardwoods t hroughout t h e  w i nte r .  winter d i sbudd�ng and 
defol i a t i ng treatments reduced levels of endogenous IAA i n  the camb i a l  regIon o f  
lodgepole p i ne . Exogenous ( 14 C )  IAA and ( 1 4C ) sucrose w e r e  t r a nsported downward 
in the stem dur i ng w i nt e r .  M i croscopy suggested functional s i eve cells to be 
present d u r i ng winter and the moi sture content of the camb i a l  region of lodgepole 
p i ne was more than twice that of overw i nte r i ng hardwoods .  The vascular camb ium o f  
P .  contorta probably i s  not dependent upon a supply of IAA f r om extending shoots 
and growing needles for i t s  reactivation i n  s p r i ng .  Apparently, IAA production 
and export from metabo l i cally act ive buds and mature needles may occur du r i ng 
w i nt e r .  

SCHMIDT, W . C . , 
Roc k i es - 1928 
Subject Codes : 
RCA: X 1 2 0 2  

LOTAN, J . E .  Phenology o f  common forest f l o r a  of 
to 1937 . USDA Forest Research paper INT- 2 5 9 : 20 pp. 

N/A 

the northern 

1 3 0 .  SHAUKAT , 5 . S . -, MOORE , K . G . ,  LOVELL, P . H .  Some e f fects of t r i a z ines on growt h ,  
photosynthe s i s and t r anslocation o f  photosynthate i n  Pinus-spp . 

1 3 1 .  

Phy s i ol . Plant , 3 3 ( 4 ) ,  1 9 7 5 :  295-299 
Subject Codes : N/A 
S1O : 60034020 

2 . 2  FORM 

BROWN , J . K .  Weight and 
USDA For .  Ser v o  Res . 
INT-197 : 56 pp . 
31 ref . 
Subject Codes : 5 . 1 ,  5 . 6  
CAS: 1032666 

dens i ty of crowns o f  Rock y  Moun t a i n  con i f e r s .  
pape r ,  Intermount a i n  For .  & Range Exp. Stn . , 1 9 7 8 , NO. 

Relat ions between l i ve and dead crown weight and d . b . h .  ( f rom 0-40 " )  I crown 
length, t ree height and c rown ratio are presented for 11 spec i e s ,  f rom reported 
measurements and f ield measurements in wes t e r n  Montana and northern Idaho. D . b . h .  
was highly correlated w i t h  crown we ight ; prec i s ion of est imates was improved for 
most of the d i f f e rence in crown weight between dominant and inte rmed iate c rown 
classes . Relat ions between bole weight and d . b . h .  and he ight are g i ven for trees 
o f  up to 4 0 "  d . b . h .  Accumulat i ve frac t i ons o f  foliage and branchwood and t he i r  
relat ion t o  d . b . h .  are presented. Bulk dens i t i es for foli age and branchwood o f  
l ive crowns range from 0 . 0 4 to 0 . 14 Ib/ f t 3  and are approximately t w i c e  those o f  
foliage alone. B u l k  dens i t ie s  and m . c .  ' s  a r e  g r e a t e r  i n  t h e  upper crown. 

1 3 2 .  CANNELL, M . G . R .  Some causes and consequences o f  d i f ferences in height growth and 
branch f requency on d i f fer ing provenances of P i nus contort a .  
Res .  & Dev . Pape r ,  Forestry Commi s s i on ,  UK , 1 9 7 6 , NO . 1 1 4 : 4 3 - 5 1  
2 r e f .  

I' �ubject Codes : 1 . 4 ,  5 . 1 ,  5 . 4  
CA S :  1118 598 

1 3 3 .  COLE, D . M .  
studies and 
INT For .  & 
pp. 

Canopy deve lopment in lodgepole 
mul t i ple resource management . 
Range Exp. S t n "  For . S e r v o  Gen. 

Subject Codes : 8 . 0 ,  8 . 8  
RCA: X 1 1 1 4  

p i ne :  

Tec h .  

Implicat ions for 

Rep . INT- l 3 9 ,  

w i ldl i f e  

1 9 8 3 : 1 3  

The report describes the use o f  lodgepole p i ne c rown development models w i t h  
compu t e r i zed stand projection programs for exam i n i ng t h e  e f fects o f  a l t e r na t i ve 
t i mber management presc r i pt ions on canopy characte r i s t i cs important to w i l d l i f e .  
Instruct ions are g i ven for exploi t i ng e x i s t ing data bases w i t h  the crown model S ;  
and for u s i ng the models and procedu res to test and ref ine current forest w i ld l i fe 
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cover concepts . 

1 3 4 .  FRANKLIN, E . C . , CALLAHAM, R . Z .  Mult i -noda l i t y  branching and fork i ng i n  lodgepole 

1 3 5 .  

p i ne .  
S i lvae Genet . ,  
Subject Code s :  
BID: 52095594 

19 ( 5-6 ) ,  1970 : 
6 . 1 ,  6 . 4  

160-164 

KIMES, D . S . ,  SMITH, J . A . , BERRY, J . K .  
analy s i s  technique for est imat i ng forest 
Aus t .  J .  Bot . ,  1 9 7 9 ,  27 ( 5 ) : 575-588 
Subject Codes : 8 . 4  
BIO; 6 9 0 5 7 5 2 2  

Extension of the 
canopy geome t r y .  

opt ical d i f f ract ion 

Opt ical d i f fraction analys i s  of in s i t u  ground photog raphs has previously been 
used to est imate foliage angle d i s t r i but ion in grassland canop i es . These canop i es 
are typically characte r i zed by a s i ngle component , leaves , and the fol i age i s  
highly l i near i n  nature . In t h i s  pape r , the d i f f r act ion technique i s  extended to 
a multi component forest canopy cont ai n i ng needles and branches . Add i t ional 
convolution and coord i nate t ransformations are used to e s t i mate the branch and 
needle angle f requency d i s t r ibut ions for top, middle and base sect ions of 2 
lodgepole pine ( P i nus contocta ) trees . The result i ng d i s t r ibut ions show that the 
branch inclination angles tend to increase as one proceeds to the tree tops . The 
needle inclinat ion angle d i s t r ibution was rela t i vely constant for all layers , and 
it is bel i eved that t h i s  d i s t r ibut ion i s  characte r i s t i c  of a large class o f  
needle-bea r i ng spec ies . 

1 3 6 .  WARING, R . H . , SCHROEDER , P . E . , OREN, R .  App l i ca t i on of the pipe model theory to 
predict canopy leaf a r e a .  
C a n .  J .  For .  Res . ,  1 2 ( 3 ) ,  1 9 8 2 :  556-560 
Subject Code s :  2 . 7 ,  5 . 6  
BID: 7 5 0 ) 2 6 4 2  

The pine model theory presents t h e  idea that a u n i t  weight o f  t ree foliage i s  
serviced b y  a spec i f i c  cross-sectional a r e a  o f  conduc t i ng sapwood i n  the crown. 
Below the crown, a large fract ion of the t ree bole may be nonconducting t i ssue,  so 
the sapwood area would have to be known to est imate foliage.  The pipe model 
theory was appl ied to the ana l y s i s  of several western coniferous species including 
P i nus contorta Laud. var . mur rayana ( Ba l f )  Engel . and P i nus ponderosa Doug1 . ,  
to learn whether the d i s t r i bu t i on o f  canopy leaf area could be accurately 
est i mated from knowledge o f  the sapwood cross-sectional area at var ious he ight s ,  
including breast height ( 1 . 37 m ) . Results a r e  excellent , but taper i n  the 
conducting area must be cons idered when sapwood area is measured below the c rown . 

2 . 3  ROOT SYSTEMS 

1 3 7 .  BOGGlE,  R .  Water table depth and oKygen content o f  deep peat i n  relat ion t o  root 
growth of P i nus-contorta . 
Plant So i l ,  4 8 (  2 )  I 1 9 7 7 :  4 4 7 - 4 5 4  

,. Sdbject Code s :  2 . 1 1 ,  3 . 6 ,  8 . 8 . 3  
BID: 6 7 0 4 0 1 5 3  

0 2  concentrat ions were measured a t  monthly intervals i n  deep peat i n  plots i n  
which the water-tables are ma i n t a i ned ar t i f i c i ally a t  levels rang i ng i n  depth f Lom 
1 1 - 3 3  cm below the s u r f ac e .  Good cor relat ion was observed between weight of roots 
o f  11 yr old P. contorta in these plots and 02 concentrat ions in d i f ferent 
hori zons at all t i mes of the yea r ,  although s t rongest correlat ions coinci ded w i t h  
the winter months when 0 2  concentrat i ons a r e  lowes t ,  i nd i ca t i ng that the root 
pattern i s  determined more by adverse rather than opt i mum seasonal cond i t ions . 

1 3 8 .  BURDETT, A . N .  Root form and mechanical s t ab i l i ty i n  planted lodgepole p i ne i n  
Br i t i s h  Columb i a .  
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M i n istry o f  Forests & Canad ian Forest Serv i ce , 1 9 7 8 : 1 6 2 - 1 6 5  
8 ref . ,  2 pl . 
Subj ect Codes : 7 . 3 ,  7 . 4  
CAB: 1 1 0 7 3 4 5  

A method i s  des c r i bed i n  which planting stock i s  r a i sed i n  conta i ne r s  coated w i t h  
a paint conta i n i ng bas ic cupr i c  carbonate ( a  root growth i nh i b i tor ) .  The 
i nh i b itor prevents elongat ion of l a t e r i a l  roots unt i l  a f t e r  plant i ng .  I n  
greenhous e  t r i a l s ,  the i n h i b i ted laterals resumed growth very rapidly a f t e r  
planting, and root development cont inued l i ke that o f  naturally e s t ab l i shed t rees . 

1 3 9 .  BURDETT, A . N .  New methods for measur i ng root growth capac i t y :  
assessing lodgepole pine stock qual i t y .  

t he i r  value i n  

Canadian Journal o f  Forest Research , 1979 , 9 ( 1 ) :  6 3 - 6 7  
10 r e f .  
Language: e n  
Summary Languages : f r  
Subject Codes : 7 . 3  
CAB: 1 2 4 4 8 2 0  

The survival of lodg.epole p i n e  ( P i nus contor t a )  planted i n  t h e  s p r i ng undec a 
v a r iety of condi t ions was closely related to i t s  coot growth capa c i t y  as measured 
by two newly de'Jeloped methods . One method employed a displacement technique to 
measure the root volume of test seedl i ngs nonde s t ruct ively at the beginning and 
end of a period of growth under standard cond i t ions :  the change in root volume 
was taken as a measure of root growth capac i t y .  The other method was to cecord ,  
by means of a semiquant i t a t i 'Je scale ,  the number o f  newly elongated roots 
possessed by test seed l i ngs a f t e r  a I-week period of growth under s t andard 
condi t i ons . S imi lar results were obta i ned in t e s t s  of the l a t t e r  type run at two 
w i dely d i f f e r ing tempe ratures ( 30 deg . C ( 30 deg . C day/2S deg . C night ) ,  and a 
constant temperature of 1 5  deg .  C ) .  

140 . CARLSON , L . W .  The e f fect of defoliat ion on con i f e r  seedling root i n i t i a t i on .  
B i -monthly Research Not e s ,  1 9 7 7 ,  33 ( 1 ) :  1 
4 r e f . 
Subject Codes :  5 . 0  
CAB: 8 0 6 4 9 9  

Dormant 2+0 lodgepole pine ( P inus contorta var .  lat i fol ia ) and 3+0 w h i t e  spruce 
( P i cea glauca ) were grown for 30 days in a g reenhouse a f ter v a r ious percentages of 
the foliage had been removed by tak i ng o f f  the needles ( p ine ) or by c u t t i ng o f f  
the tops ( spruce ) .  Defoliat ion of p i ne resulted i n  fewer new roots p e r  plant when 
50% of the needles were removed , and in both fewer new roots per plant and fewer 
plants w i t h  new roots when all the needles were r emoved . Root i n i t i a t ion of w h i t e  
spruce w a s  s i gn i f icantly increased b y  a 2 5 %  reduction i n  f o l i age , and only 7 5 %  
defoliation resulted i n  s i gn i f i cantly fewer roots per plant ; t h i s  d i f ference i n  
response may b e  due to t h e  d i f ferent method o f  defol iat ion used . 

1 4 1 .  CLINE, M . L . , REID ,  C . P . P .  Seed source and myco r r h i za l  fungus e f fects on growth o f  
cont a i ne r i zed Pinus contorta and P i nus ponde rosa seed l i ngs . 

1 4 2 .  

Forest S c i ence ,  1982 r 2 8  ( 2 ) :  237-250 
2 5  ref.  
Subject Codes : 1 . 4 ,  7 . 3  
CAB: 1 5 5 7 0 2 9  

Seedl ings f rom 10 provenances w e r e  inoculated w i t h  the ec tomyco r r h i zal fungi 
P i solithus t i nctor ius , Sui llus gr-anulat_us or- Rhi zopagon luteolus i n  the 
greenhouse .  Provenances d i f fered s igni f i cantly i n  the i r  abi l i ty to form 
mycorrhizae with d i f ferent fung i . P. contorta seedlings showed high levels of 
i nfection, which were non l i nearly and pos i t i v e ly correlated w i t h  total dry weight 
for S.  granulatus and P. t i ncto r i u s  treatments . Format ion of mycorrhi zae w i t h  
these spec ies was nonl inearly and negat ively correlated w i t h  P .  contor t a  
root/shoot rat ios . P .  ponde rosa seed l i ngs s howed low levels o f  infect ion for a l l  
t r eatments and no correlation between infect ion and dry weight . From authors ! 
summa ry . 

COUTTS, M . P .  
s i tka spruce 

Tolerance of tree roots to water logging 5 .  Growth of woody roots o f  
Picea-si tchens i s  and lodgepole p i ne P i nus-contorta i n  wat e r logged 



soi l .  
New Phytol . ,  9 0 ( 3 ) ,  1 9 8 2 :  4 6 7 - 4 76 
Subject Codes : NjA 
BID:  74042435 
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Rooted cut t i ngs of P .  S itchens i s  and P .  contorta were grown w i t h  spl i t  roots i n  
plas t i c  troughs o f  so i l ,  t o  produce 5 0 0  mm long woody roots on e i ther s i de o f  each 
plant with the d i stal pa rts o f  the root system growing out into pots at the ends 
o f  the troughs . Some roots of p r imary structure were present i n  the troughs . The 
soi l  i n  the trough on one s i de of the plant was waterlogged whi le a l l  other parts 
of the root system remai ned in freely d r a i ned soi l .  The waterlogging treatment 
was applied out of doors f rom Apr i l  to Nov . I n  both species a l l  roots of pr i ma r y  
st ructure i n  the water logged s o i l  were k i lled,  whereas most of the woody roots 
survived . In the p i n e ,  r a d i a l  gr-owth of the wat e r- logged part of the woody r-oot 
was reduced relat i ve to the freely d r a ined contr-ol s ide and the root tapered from 
the plant stem towards t he center of the water logged zone, then i ncreased aga i n  
towar-ds the d i stal end. Growth o f  p i ne roots o f  p r i mary st ructure i n  freely 
d r a i ned soi l  at the d i st a l  end o f  the water logged woody root was not reduced 
compared w i t h  the control s i de .  Spruce was more sens i t i v e  and growth o f  xylem and 
phloem of the woody root almost ceased at the center of the water logged zone; 
there was a carry-over ef fect of the waterlogging t reatment into other par t s  of 
the root system. Growth of the woody root proximal to the waterlogged zone and of 
the primary roots d i stal to it were reduced . Enlarged lent icels became abundant 
on the woody roots of both spec ies at the ends of the waterlogged zone and the i r  
f r equency decreased towa rds the center . D i f ferences i n  0 2  t ransport known to 
occur in woody roots of the 2 spp. are d i scussed. 

1 4 3 .  COUTTS , M . P . , PHILIPSON, J . J .  Tolerance of tree roots to water logg i n g .  
s u r v i val of S i t k a  spruce and lodgepole p i n e .  

Part 1 :  

New Phytol . ,  1978 , 80 ( 1 ) :  63-70 
Subject Codes : 2 . 11 ,  8 . 8 . 3  
B r o :  6600 2 2 5 1  

Rooted cut t i ngs o f  S i t ka spruce ( Pi cea s i tchens i s )  and lodgepole p i ne ( Pi nus 
conto r t a )  were grown in Perspex tubes o f  peat and the lower portion o f  the root 
systems was f looded , whi le e i ther act i ve or dormant , and at 6 deg . and 1 5  deg . 
C .  Root s u r v i val was assessed a f t e r  d r a i n i ng the tubes . Root elongat ion i n  both 
species stopped w i t h i n  a few days of f loodi ng ,  dur i ng which the 02 flux in the 
peat had dec l i ned to zero . Act ively growing root t ips were more suscept i ble to 
waterlogging than the region behind the t i p  and the latter region rema i ned a l i ve 
for up to 90 cm below the water-table i n  cert a i n  t reatments . Growing roots o f  
p i ne were more tolerant t o  water logg i ng than spruce, when assessed i n  terms of the 
s u r v i val of both the t i p  and the basal region of the root . By cont ras t ,  dormant 
roots of both species were so tolerant to waterlogging that the t ips rema i ned 
a l i ve and rapid regrowth took place a f t e r  the soi l was d r a i ned . 

1 4 4 .  COUTTS , M . P . , PHILIPSON, J . J .  Tolerance of tree roots to waterlogg i ng .  
adaptation o f  spruce and lodgepole p ine to water logged soi l .  

Part 2 :  

1 4 5 . 

New Phytol . ,  1978 , 8 0 ( 1 ) :  71-78 
Subject Code s :  2 . 1 1 ,  8 . 8 . 3  
B I D :  66002252 

A study is presented of the growth o f  rooted cut t i ngs of lodgepole p i ne ( Pinus 
contorta ) and S i t k a  spruce ( P icea s i tchens i s )  into water logged so i l .  Lodgepole 
p i ne roots penetrated to depths of 20 cm at 10 deg . C i n  s o i l  devo i d  of 0 2 ,  
whereas S i tka spruce made only sha llow growth into the wat e r - t able . The growth 
rate of the p i ne roots decreased w i t h  depth below the water-table and penet r a t i on 

, was greater at 1 0  deg . C than at 20 deg . C .  Large gas- f i lled cav i t ies were 
found in the stele of the p i ne roots that pene t r a ted the water-table but were 
absent from the spruce . When p i ne roots were a l lowed to grow into a water-table 
for 2 cm, and were subsequently inundated to a depth o f  10 cm, root t ip s u r v i va l  
was much better than where non-accl imat i zed roots were f looded . The deeper 
penetrat ion of water logged so i l  by lodgepole p i ne than S i t ka spruce was due to 
internal 02 t r ansport in the p i ne roots . 02 t r anspo r t  and other poss ible 
mechanisms for growth and s u r v i val o f  roots i n  wat e r logged s o i l  a re d i scussed. 

COUTTS , M . P . ,  PHILIPSON, J . J .  
development of trees . Part 
i n  the nut r i ent envi ronment . 
J .  Exp. BOt . ,  2 6 ( 106 ) ,  1977 : 
Subject Codes : 3 . 3  
BID:  65036082 

The i n fluence o f  m i neral nut r i t ion on the root 
3 :  plas t i C i ty of root growth i n  response to changes 

1071-1075 
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Lodgepole p i ne ( Pi nus contort a )  seedlings were grown i n  solution culture w i t h  
the i r  root systems d i v i ded between 2 contrast i ng nut r i ent regi mes ; a h i9h regime 
which provided near optimum con d i t ions for growth, and a low reg i me I n  which 
nutr ients were l i m i t ing.  The h i gh nut r i ent reg i me s t imulated root growth whereas 
the roots receiving a low level of nut r i ents grew compar a t i vely slowly and i n  
certain ins tances s topped elongating and became brown. A f t e r  d i f ferent i a l  root 
growth was i nduced , certain plants were t ransferred to a uni form h i gh nut r i ent 
envi ronment and the previously depri ved parts o f  the root system responded by 
renewed growth and t he i r  growth rate increased i n  comp a r i son w i t h  roots which 
remained i n  low nut r i ent cond i t ions. Apparent l y  i n i t ial nut r i t i onal d i f fe rences 
i n  the envi ronment do not lead to dominance in certa i n  roots ; the root system 
remains remarkably plast i c .  

1 4 6 .  CRAWFORD, R . M . M .  Tolerance o f  anox i a  and the regulat ion o f  glycolys i s  i n  t ree 
root s .  I N :  Proceed ings o f  a Conference on Physiolog ical Gene t i cs o f  Forest Tree 
Y i el d .  Gorebr i dge, Scotland, July 1 3- 2 1 , 1 9 7 5 .  XVI I + 567 pp. 
Academic Pres s ,  London, Engl-and ,  1976 : 387-401 
Subject Code s :  N/A 
BIO : 1 5 0 0 1 3 1 3  

1 4 7 .  CRAWFORD ,  R . M . M . , BAINES, M . A .  Tolerance o f  anox i a  and the metabol ism of ethanol 
in tree roots .  
New Phytol . ,  7 9 ( 3 ) ,  197 7 :  5 1 9 - 5 2 6  
Subject Code s :  2 . 11 ,  8 . 8 . 3  
BIO: 65048747 

Ethanol can always be detected i n  the t runks and roots o f  forest trees and i n  the 
roots of pot-grown tree-seedlings under both flooded and unf looded cond i t ions . 
The constant presence of t h i s  anaerob i c  product i nd i cates that tree- roots and 
t runks e x i s t  cont i nually i n  a state of total or pa r t i al anox i a .  I n  forest t rees 
the ethanol content at the base of the t r ee t r unk was correlated s i gni f i cant ly 
w i th that found in the roots and f l uctuated t h roughout the yea r ,  reaching a 
maximum i n  winter and early spr i ng .  The h i ghest values were noted i n  trees 
exposed to the greatest amount of flood i ng . Pot-g rown trees of s i mu l t aneous 
increase in root ethanol content when placed in unaerated water c u l t u r e .  In the 
flood- intolerant P .  s i tchens i s ,  anoxia i nduced a 1 2 - fold increase in ethanol and 
t h i s  a t t a i ned 5 . mu . mol g-l f resh weight , whi l e  over the same period the ethanol 
in the roots of the f lood-tolerant P .  contorta increased only 3-fold to 0 . 7  
. m u . mol 9-1 fresh weight . These spec ies provide another example of f looding 
tolerance found in assoc i a t ion w i t h  the ab i l i t y  to l i mit ethanol product ion.  

1 4 8 . DANGERFIELD, J . A . , WESTLAKE, D . W . S . ,  COOK, F . o .  Quant i ta t ive assessment of the 
bacte r i a l  r h i zosphere flora of P i nus-contorta-va r-lat i fo l i a .  

1 4 9 .  

Can. J .  M i c robiol . ,  2 1 ( 1 2 ) , 1 97 5 :  2 0 3 4 - 2 0 3 8  
Subject Code s :  N/A 
BIO: 6 1 0 2 8 8 5 2  

DANGERFIELD , J . A . , WESTLAKE ,  D . W . S . ,  COOK , F . D .  Charact e r i za t ion o f  t h e  bacte r i al 
f lora associated w i t h  root systems of P i nus conto r t a  va r .  l a t i f ol i a .  
Can. J .  Microbiol . , 1978 , 2 4 ( 1 2 ) :  1 5 2 0 - 1 5 2 5  
Language : en 
Summary Language s :  f r  � Subject Codes : N/A 
LIse, 2 8 1 9 7 2  

Root systems of young and mat u re lodgepole p i n e  ( P .  conto �ta Doug l . var .  
lat i fo l i a  Engelm . )  were removed from forest stands and the associated ae�obic 
bact e r i a l  f lora isolated . Characte r i z a t i on o f  r h i zoplane and control s o i l  
isolates f rom these t ree root syst ems demons t rated d i f ferences from that reported 
for agr icultural crops. Ammon i fy i n g ,  proteolyt i c  and amylol y t i c  organisms were 
propo r t i onately reduced w i t h i n  the rhi zoplane . The r h i zoplane organisms grew more 
slowly than the control so i l  isol.ates, al though they responded in greater numbers 
to the addi t ion of an amino acid supplement to the growth med i a .  The r h i zoplane 
organi sms also showed an increased ab i l  i ty to solubi I i  ze phosphate . The 
chit inol y t i c  organisms were suppressed wi thin the r h i zoplane of the mature t ree 
but were s t i mulated by the young trees . W i t h  t h i s  except ion , the r h i zoplene 
microflora of older and younger trees were s i mi l a r .  



1 5 0 .  FARREL L ,  E . P . , 
P i nus-contorta 
J .  L i fe Sc i .  
Subject Co'des : 
B I D :  72045016 

MULLEN , G . J .  Roo t i ng characte r i s t i c s  
o n  blanket peat i n  I r eland . 
R .  Dub l i n  Soc . ,  1 ( 1 ) ,  1 9 7 9 :  1 - 1 2  

3 . 6  
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o f  P i cea-s i tchens i s  and 

Roo t i ng charact e r i st ics of 11 yr old P. s i tchens i s  and P. contorta were exami ned 
on a blanket peat s i te in weste-r n  I reland . Over 40% of a l l  roots observed were i n  
the plOW r ibbon and dens i t y  o f  roo't i ng was greatest i n t h i s  zone . Root i ng dens i t y  
was greater i n  P .  s i tchens i s  than i n  P .  cont o r t a . Thi s  was par t icularly e v ident 
in the case of the f i ner roots . There was no d i f ference in rooting depth between 
speci e s .  Effec t i ve rooting depth was 40 em below bog s u r f ace . A r e la t i onship 
between water table depth and rooting dens i t y  was estab l i shed ; the closest 
assoc i a t i on e x i s t ed between rOD L i ng dens i t y  in the plow r i bbon and water table 
depth. The res t r i ct ion o f  v i gorous rooting to the plow r i bbon and the top 2 0  cm 
o f  the peat j us t i fy concern expressed about the s t ab i l i t y  o f  t ree crops on pe,at 
s i tes in t h i s  region. 

151 . HACSKAYLO, E.  Physiology , Congress Group 1.  I N :  Procee d i ngs , D i v .  II ( Fo r e s t  
plants and forest protec t i on ) ,  X V I  IUFRQ World Cong r es s ,  O s l o ,  Norway , June 20 to 
July 2 ,  1976 . 
As , Norway ; IUFRO, 1976 : 1 6 - 1 2 4  
Language: en 
Summar y  Languages :  de, f r  
Subj ect Codes : 3 . 3  
CAB: 8 9 2 2 3 3  

Many a r t i cles wr i tten 
the growth of t ree 
envi ronment . 

by v a r i ous authors including an a r t i cle on the pla s t i c i ty o f  
root systems i n  response t o  changes i n  the nut r i ent 

1 5 2 .  HOVLAND , J . , ABRAHAMSEN, G .  Ac i d i f i ca t i on exper iments i n  con i fer f o re s t .  1 .  
Decompos i t i on of cellulose and wood mater i a l .  
Intern. Rappo r t ,  sur Nedboers V i r kn i ng pa Skog og F i s k ,  1976 : No. IR 27/7 6 ,  16 
pp . 
1 5  r e f .  
Language: no 
Summa r y  Languages :  en 
Subject Codes :  6 . 5  
CAB: 1 1 4 6 7 9 4  

I n  young stands of Norway spruce , Scots p i ne and lodgepole p i ne ,  p u r e  cellulose 
and aspen s t icks were placed in expe r i mental plots in Septembe r ,  1974 and 
decompos i t ion was measured ( as wt . los s )  i n  Septembe r ,  1 9 7 5 . Appl i c a t i on o f  a c i d  
water ( pH 2 . 0 -6 . 0 )  by i ts e l f  d i d  not a f fect the r a t e  o f  decompos i t ion i n  3 
expe r i ment s ;  i n  a 4 t h  expe r i ment , 5 0  mrn/month of water a t  pH 2 . 5  s i gn i f icantly 
increased the rate of decompos i t ion;  this e f fect was counteracted by appl icat ion 
of ac i d  r a i n ,  espec i a lly a t  pH 3 . 0  or les s .  

1 5 3 .  KETCH I E ,  D . O . , LOPUSHINSKY, W .  Compos i t ion o f  root press u r e  exudate f rom 
con i fe r s .  
Pac i f i c  Northwest Forest and Range Expe r i ment S t a t i o n ,  Research Note PNW- 3 9 5 ,  
1 98 1 :  6 pp. ,. 8 " r e f . 
Subject Codes ! N/A 
RCA: X l l 1 3  

Root pressure exudates collected f rom detopped seed l i ngs of Douglas - f i r ,  grand 
f i r ,  noble f i r ,  Pac i f i c  s i lver f i r ,  ponderosa p i ne ,  lo�gepole p i n e ,  and Engelmann 
spruce were analyzed for sug a r s ,  amino acids , organ i c  a c i ds , n i t rogen, potass i um ,  
calc i um and magnes ium. 

1 5 4 .  LARGENT, D . L .  Myco r r h i za l  fungi shared by P i naceae and E r i caceae i n  Cal i forn i a .  
Project CALZ000 4 8 ,  Cal i fo r n i a  State un i v . , Humboldt , CAL, 2 7  Oct 7 7  to 3 0  Sep 79 
Subject Code s :  6 . 2  
CRr S :  0073796 

Object ives : Thoroughly inves t i g a t e  the myco r r h i zae r e l a t ionships between va r i ous 
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e r i caceous plants and d i f ferent con i f e r  spec i e s  assoc i a ted w i t h  such plants . 
Approach: Phase one w i l l  survey the Arctostaphylos species to determine which 
share mycorrhi zae w i t h  con i f e r s .  Phase two w i l l  sample var ious s i t e s  to collect , 
ident i fy and store f r u i t ing bod i es , establish pure culture of the Eunal symbiont 
and describe the s i t e  types . Progress : Completed : a survey o f  the type of 
mycorrhi zae found on 480 plants represent ing twenty-seven taxa in the E r i caceae 
and f i ve taxa i n  the Pyrolaceae has been completed . Res u l t s  from t h i s  survey have 
been submitted for publ icat ion. Also a compar i son of the myco r r h i zae formed by 
Ama n i t a  gemmat a  w i t h  Arctostaphylos manzani t a  and w i t h  P i nus contOrt a .  This study 
has been accepted for pub l icat ion. A study of the type of myco r r h i za formed by 
several pyrolaceous hos t s  located i n  the subapl i ne reg i ons of the Klamath 
Mounta i ns has been completed . The data awa i t s  i nclus ion into the f i rs t  d r a f t  o f  a 
master ' s  thes i s  by Carl W i shne r .  Thi s  data, i f  f i n i shed , w i l l  be presented as the 
f i na l  progress report for this grant . 

1 5 5 .  LARGENT, D . L . ,  SUGIHARA , N . ,  BRINITZER, A .  Amanita gemmata , a noo- host-spec i f i c 
mycor r h i zal fungus of Arctostaphylos manzani t a .  
Mycolog i a ,  1980 , 7 2 ( 2 ) :  4 3 5-439 
11 ref . 
Subject Codes : N/A 
CAB: 1280029 

This paper represents the f i rs t  report of a fungal spec i e s ,  Amani ta gemmata 
forming an ectendomyco r r h i za w i t h  the e r i caceous plant Arctos taphylos manza n i t a . 
I t  also supports the non-host-spec i f i c i t y  of the myco r r h i zal fungi of e r icaceous 
plants by demons t ra t i ng the ab i l i ty of A .  gemmata to form ectomyco r r h i z a  w i t h  
P i nus contorta . 

1 5 6 .  L INDSTROM, A .  Root deformation i n  d i f ferent types of plant grmving systems and 
pos s i b i l i t ies of reduc i ng root deforma t i o n .  

1 5 7 . 

Translation, Envi ronment Canada, 1978 , No . OOENV TR- 1710 : 9 3  pp . 
48 ref . ,  4 p l .  
Subject Codes :  7 . 3  
CAB, 1 4 9 9 7 4 4  

Trans l .  from Rapporter och Uppsatser , I n s t i  tut ionen f o e  Skogsforyngr i n g ,  
S kogshogskolan, Sweden, ( 19 7 8 )  N o .  9 1 ,  9 5  pp . L imi ted d i s t r i but ion. 

LONG , J . N .  Root system form and its relat ionship to 
con i fers . I N :  proceedings of the root form of planted 
B . C . ,  May 16-19 , 1978 . 

growth i n  young planted 
trees sympos ium, V i cto r i a ,  

M i n i s t ry o f  Forests & Canadian Forest Service, 1 9 7 8 :  2 2 2 - 2 3 4  
28 r e f .  
CAB: 1 1 4 6 8 4 9  

Root systems of con i fe r s  growing in Oregon and Washingto� were excavated 4 to 7 
years a f ter planting Out . Root form i s  described for Douglas- f i r ,  western 
hemloc k ,  noble f i r  ( Ab i es procera ) ,  ponderosa pine and lodgepole p i n e ,  o f  stock 
types : d i rect sown ( controls ) ;  con t a i ne r i zed; and 2+0 , 1 + 1 ,  and 2+1 bare- root 
stoc k .  Root coi l i ng occurred i n  cont a i ne r i zed stock to a greater extent i n  
smooth-walled than r i bbed con t a i ne r s . Deformation o f  the roots associated w i t h  
plant i ng practices was common for bare-root stock, b u t  rare for cont a i ne r i zed 
stock . The root systems of planted t r ees were more cons t r i cted than those oE 
t rees from seed, and the taproot deve lopment was res t r icted . 

1 5 8 . LOPUSHINSKY, W .  Occurrence of root pressure exudation i n  Pac i f i c  Northwest 
con i f e r  seedl i ngs . 
Forest Science, 1 9 8 0 ,  2 6 ( 2 ) :  275-279 
1 2  ref . 
Subject Code s :  7 . 3  
BIO: 71005995 

Exudation was observed from the s t umps of detopped seedlings of Pseudotsuga 
menz i es i i ,  Abies grand i s ,  A. proce r a ,  A .  amab i l i s ,  P i nus ponderosa, P .  
contorta,  Picea engelmanni and L a r i x  occidenta'l i s .  Exudation occurred both from 
seed l i ngs w i t h  completely sube r i zed root systems and f rom seed l i ngs w i t h  var ious 
amount of new root growth, and pe r s i sted up to 79 days . Exudate osmo t i c  
poten t i a l s  were -0 . 2 4 t o  -0 . 78 bar .  Long-term cold storage o f  the seedl i ng s  i s  
thought t o  b e  the major factor st imulat i ng eXUdation i n  these seed l i ngs . 
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1 5 9 .  MCMINN, R . G .  Root deve lopment o f  w h i t e  spruce and lodgepole p i ne seedlings 
following Qutplant i n g .  
M i n i s t ry o f  Forests & Canad i an Forest Servi c e ,  1 9 7 8 : 1 8 6 - 1 9 0  
4 ref . ,  1 p l .  
Subject Codes : 7 . 3 ,  7 . 4  
CAB: 1 1 0 7 3 4 8  

Root development was s t u d i ed for bare-root and cont a i ner-g rown plants for 5 years 
after planting out i n :  untreatedr blade-sca r i f i e d ;  and mi xed t reatment s i tes . 
Root mass was greatest i n  s i tes where d u f f  had been incorporated into the 
underlying m i neral soi l .  Conta i ne r  stock had substant i ally more root mass than 
bare-root stock in untreated s i tes . Di ffe rences in root form were r e la t i vely 
small . 

1 6 0 . MAR X ,  D . H .  ( Compi ler ) :  Amino a c i d  i nh i b i t ion anal y s i s  of lodgepole p i ne 
ectomyco r r h i zae . I N :  T h i r d  N .  Amer ican Conference on Myco r r h izae . 
Athens , Geo r g i a ,  U . S . A . , Ins t i tute of Myco r r h i za l  Research & Dev . ,  SW Forest 
Experiment S tn . , 1977 : 86 
Subject Codes :  N/A 
CAB: 1 3 1 5 9 9 0  

A s tudy o f  the transport of 14C-amino a c i d s  between host and mycor r h i zae . 

1 6 1 . MEXAL , J . G .  Water rela t i ons of ectomyco r r h i zas of lodgepole p i ne .  
Dissertat i on Abstracts Internationa l ,  B ,  1 9 7 5 ,  3 6 ( 1 ) :  1 1 3  
Subject Codes : N/A 
CAB: 546479 

The ef fect of a r t i f ic i ally induced water s t ress on phys iological processes was 
studied w i t h  polyethylene glycol 400 as the osmo t i c  agent. Fou r spec ies of 
mycorr h i za l  fung i were grown in c u l t u re at d i f ferent wat e r  potent ials ( W ) . The 
values of W at which optimum growth occurred ranged f r om 0 to -15 bar s .  Seed 
germination of P i nu s  contorta was not i n f luenced when W was no lower than -8 ba r s ,  
but seed l i ng weight and length a t  3 0  days were reduced when W was lower than - 2  
bar s .  Seedling growth a t  W rang i ng from 0 t o  - 6  bars was not i nh i b i ted a f t e r  2 . 5  
weeks of water s t ress , but growth was i n h i b i t ed a f t e r  11 weeks o f  s t ress . After 
water stress for 30 wee k s ,  growth was ser iously a f fected by reduced W and spec ies 
of fungus used as myco r r h i zal inoculum. Myco r r h i zae d i d  not form at -4 and -6 
bar s .  Roots of 7-year-old P .  contorta exuded more mat e r i a l  at a s t ress of -4 
bars than at s t resses of 0 or -2 bars . Exudation o f  mate r i a l  did not d i f fer 
between myco r r h i z a l  and non-myco r r h i z a l  roo t s .  

1 6 2 . MEXAL , J . G . ,  REID,  C . P . P . , BURKE, E . J .  Scanning elect ron m i c roscopy o f  lodgepole 
pine root s .  
Plant Cell Physiol . ,  1979 , 2 0 ( 6 ) :  3 1 8 - 3 2 3  
Subject Codes : N/A 
LISC: 449 2 1 2  

The myco r r h i zas o f  P i nus conto rta and known fungal symb i onts were examined w i t h 
scanning electron mic coscopy . Fung a l  symbionts included Cenococcum geop h i lum, 
Thelephora terres t r  l S ,  P i sol i thus t 1 ncto r i  u s , and Rhi zopogon v i n i colo r ,  as well as 
mychorrhizas formed w i t h  unknown symb i onts . The technique used resulted i n  

, minimal s h r i nkage o f  plant t i ssue and clearly elucidated the morphology o f  f i ne 
root s . The roots of P .  cont orta possess few root ha i r s ,  apparently rely i ng on 
mycorrhi zal assoc i a t ions tor nut r i ent upt a k e .  Fungal mantles v a r i ed w i t h  
symb ionts f rom smooth ,  w i t h  no hyphae emana t i ng E rom the mant l e ,  t o  mant les w i t h  
long hyphae growing i nto the rhi zosphe re . 

1 6 3 .  MOLINA, R .  Ectomyco r r h i zal inoculat ion of con t a i ne r i zed Douglas-f i r  and lodgepole 
pine seed l ings w i t h  s i x  i solates of P i sol i thus t i nctor i u s . 
For. Sei . ,  1 97 9 ,  2 5 ( 4 ) :  585-590 
Subject Codes : 6 . 2  
LISC : 4 5 9 2 5 6  

Cont a i ne r i zed Douglas- E i r  ( Pseudotsuga menz i es i i )  and lodgepole p i ne ( Pi nus 
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16 4 .  

1 6 5 . 

contort a )  seedlings grown under lowered f e r t i l i ty were inoculated w i t h  vegetat i ve 
myce l i um from 6 i solates of P .  t i nctor i u s . The i solates d i f fered both c u l t u r a l l y  
and i n  e f f ec t iveness as ectomycorh i z a l  inocul u m .  The percent o f  seedlings 
success f ul l y  inoculated and percent of feeder roots coloni zed d i f f ered 
s igni f icantly among the i solate s .  Analys i s  of var iance , howev e r ,  for seedling 
height , stem d i ameter ,' stem and root dry weights ,  and top root r a t i o  showed no 
s i gn i f icant d i f ferences between any inoculation t reatment and controls for e i ther 
tree speci e s .  This study r e i nforces the concept that a w i de a r ray of f ungus 
ecotypes should be tested before a spec i f i c  s t r a i n  i s  selected for wide-scale 
nursery i noculat ions . 

MOLINA, R .  Ectomyco r r h i za l  inocul a t ion 
seedl i ngs . 
Res . Note ,  Pac i f ic NW For . and Range Exp . 
Subject Codes : NIA 
LISC:  545116 

of cont a i ne r i zed 

Stn . , 1980 , PNw- J 5 7 : 

western con i fe r  

10 pp . 

Of 1 5  ectomyco r r h i z a l  fungi inoculated onto 5 cont a i ner-grown con i fer species 
( La r i x  occidenta l i s ,  P i nu s  contor t a ,  P. ponderos a ,  Pseudotsuga menz i es i i ,  and 
Tsuga heterophy l la ) ,  only Laccar i a  laccata and Cenococcum geophi lum cons i s tently 
formed ectomycor r i hizae on all con i fer host s .  Percents of myco r r h i zal feeder 
roots were generally h i g h ,  ranging f rom 86 on L. occident a l i s  to 9 4 . 5'5 on T .  
heterophylla f o r  L .  laccata and from 4 8 . 1  t o  8 1 . 8 % o n  these respective hosts for 
C. geophi lu m .  L .  laccata s i gn i f i cantly colon i zed more feeder roots than C .  
geophi lum for mos t  con i f e r  spec i e s . Only P .  menz i es i i  seed l i ngs i noculated w i t h  
C .  geophi lum were s i g n i f icantly larger than cont rol s .  There i s  a need for 
further studies w i t h  a wider range of f u ng i . 

MOLINA, R . ,  TRAPPE , J . M .  Patterns o f  ectomyco r r h i z a l  
poten t i a l  among Pac i f ic N W  con i fers and fung i . 
Forest Science, 1 98 2 ,  2 8 ( 3 ) :  4 2 3- 4 5 8  
6 2  ref . ,  9 pl . 
Subject Codes : N/A 
CAB: 1 5 7 0 0 9 2  

host spec i f i c i t y  and 

Twenty-seven spec ies of fungu s ,  i solated 1974- 1 9 7 7 ,  were tested for 
ectomyco r r h i z a l  format ion w i t h  7 con i fer spec i e s :  Pseudotsuga menz i es i i ;  Tsuga 
heterophy l l a i  L a r i x  occidental i s ;  P i cea s i tchens i s ;  P i nus cont o r t a ;  P .  
ponderos a ;  and P .  mon t i cola . Asept ical ly- r a i sed seedlings were inoculated w i t h  
fungus culture and examined a f t e r  6 months . The percent of sho r t  roots colon i zed 
was determi ned v i su a l l y ,  and cross- placed in 3 groups : ( a )  fungi w i t h  wide 
mycorrhizal host potent i a l ,  low spec i f i c i t y ,  and sporocarps usually associated 
with d i verse hosts in the f ield ; ( b )  fungi w i t h  i n terme d i a t e  host potent i a l ,  but 
l imited or spec i f ic in sporocarp-host assoc i a t i ons , and ( c )  fungi w i t h  nar row host 
potent i a l ,  only able t o  form ectomyco r r h i zae w i t h  a spec i f i c host spec ies , or 
speci e s  w i t h i n  a genus and l im i ted i n  t he i r  sporocarp assoc i a t ion . Many group ( b )  
spec ies were able t o  form well-developed myco r r h i zae w i t h  one or more 
non-assoc i ated hos t s .  The 3 P i nus spp. showed l i t t l e  i n f ragene r i c  d i f ferences i n  
t he i r  ab i l i t y t o  form myco r r h i zae w i t h  the var ious f u ng i .  Pseudotsuga menz ies i i  
and L .  occ ident a l i s  were able to form mycor r h i zae w i t h  f u n g i  that f r u i t  only w i t h  
one or the other . Group ( a )  fungi showed no i ncompa t i b i l i ty w i t h  any hos t s ;  i t  
i s  suggested that they share a compa t i b i l i ty o r  recogn i t ion factor common t o  many 
mycorrhizal hos t s .  Type ( c )  fung i often showed i ncompa t i b i l i t y  w i t h  
non-assoc iated hos t s .  The most common i nd i cators of i ncompat i b i l i ty were 
d i s r upt ion of the new cortex by the fung i and l i gn i f i cat ion, sugge s t i ng a pheno l i c  
defence mecha n i s m .  

166 . NOBLE, D . L .  Roots of ( d i rect sown ) lodgepole p i ne seedlings 
reach depth of only 3 to 4 inches the i r  f i r s t  season ( i n cent ral Colorado 
Rock i e s )  . 
Research Note, Rocky Mounta i n  Forest and Range Expe r i ment S t a t i on ,  USDA 
FOr . Service,  1979 , No. RM- 3 6 3 :  3 pp . 
7 ref . ,  1 p l .  
Subject Codes : 4 . 2  

CAB: 1 4 7 2 3 4 1  

167 . OGAWA , M .  M i c rob i a l  ecolog ical of "Shi ro" i n  T r i choloma :natsutake and i t s  a l l ied 
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species I X .  T r icholorna ponderosum i n  Pseudotsuga m�nz i es i i -Tsuga heterophylla and 
Pinus contorta fores t s .  
Transactions o f  the Mycolog ical Society o f  Japan, 1 9 7 9 , 2 0 ( 3 ) :  370-382 
1 7  ref . ,  6 f i g .  
Languag e :  j a 
Summary Languages :  en 
Subject Codes :  N/A 
CAB: 1256074 

T .  ponderosum occurs on these hosts i n  the con i ferous forests o f  northern USA and 
southwestern Canada, forming f r u i tbodies i n  f a i r y  r i ngs . The myco r r h i zae formed 
on the f i ne roots were black and elongated w i t h  numerous roots being covered by 
myce l i um hut no development of a fungal sheath or Hart i g ' s  net typical o f  
ecomycho r r h i zae . The fungus may b e  d i s t i ng u i s hed morpholog ically from T .  
matsutake and T .  cal i gaturn by the w h i t e  colou r o f  the f r u i tbodies but a l l  3 spp. 
are very s i m i lar . 

1 6 B .  PHILIPSON, J .J . ,  COUTTS , M . P .  Tolerance of tree roots to waterlogg i ng .  Part 3 :  
oxygen t r ansport i n  lodgepole pine and S i t ka spruce roots o f  pr imary s t ructure . 
New Phytol . ,  8 0 ( 2 ) ,  1978 : 3 4 1 - 3 50 
Subject Codes :  2 . 1 1 ,  B . B . ]  
BIO: 66030084 

Seedling root systems , or i nd i v idual roots o f  c u t t ings , were submeTged in reduced 
indigo-carmine solut ion so that only the seed l ing shoot , or basal par t  of the 
cutt i ng root , was exposed to a i r  or 0 2 .  0 2  d i f f u s i ng out o f  the roots produced a 
loc a l i zed blue colorat ion of t he previously clear reduced dye ; t h i s  process was 
employed for study i ng internal 02 movement . Us i ng plants grown i n  f reely d r a i ned 
s o i l  i t  was evi dent that seed l i ngs of the f lood-tolerant spec i e s ,  lodgepole p i ne 
( Pinus contor t a )  had a greater capac i ty for 02 t ransport than the f lood - i ntolerant 
S i t ka spruce ( Pi cea s i tchens i s ) .  02 d i f fus ion was also observed i n  roots detached 
from lodgepole p i ne cut t ings and was greatly enhanced in plants which had g rown i n  
waterlogged cond i t ions ; i n  the latter plants 0 2  d i'f fus ion was detected from the 
root t i ps a f t e r  a short exposure o f  the basal region of the root to 0 2 ,  whereas 
roots f rom plants grown in f reely d r a i ned so i l  showed d i f fu s i on of 02 only from 
the upper submerged portion d u r i ng the same treatment per iod . 02 d i f fus ion over 
d i stances of more than 30 cm was detected in cer t a i n  experiments .  Observa t i ons on 
the movement of gas suppl ied under pressure to lodgepole p i ne root segments showed 
that the rate of gas f low was much greater i n  roots grown i n  water logged soil than 
in those grown in f reely d r a i ned soil and that the gas movement occurred in the 
stelar t i ssues . The regions of 02 ent ry included the needles , and lenticels on 
the roots .  

1 6 9 . PHILIPSON, J . J . ,  COUTTS , M . P .  Tolerance o f  t ree roots to water logg i ng .  I V .  

1 7 0 .  

Oxygen t r ansport i n  woody roots of S i tka spruce and lodgepole p i n e .  
New Phytol. , 1 9 8 0 ,  8 5  ( 4 ) : 489-494 
Subject Codes :  B . B . 3  
L I S C :  5 5 3180 

Internal 02 movement was demons t rated in woody roots of both P i cea s i tchens i s  and 
P i nus contorta by par t i a l ly subme r g i ng detached roots in reduced i nd i go-carmine 
solution and not i ng the appearance of the blue halo due to re-ox i d i sa t ion of the 
dye . Transport in the flood-tolorant p i ne occ u r r ed in both wood and bark and was 
greater than that in spruce where it was con f i ned to the ba r k .  The pathways o f  02 
movement w i t h i n  the t i ssues are d i scussed and the results are con s i dered in 
relation to the s u r v i val of t ree roots when water logging of both pr imary and woody 
roots occu r s .  

, 

REI D ,  C . P . P .  So i l  fert i l i t y  and l i ght intens i ty 
carbohydrate allocation and ectomyco r c h i zae.  
Project COLZ0051 2 ,  Colorado State Uni v . , Fort Col l i ns ,  
8 4  
Subject Code s :  3 . 3  
CRI S :  0083092 

ef fects on P i nus root 

COL, 01 Oct B 2  to 30 Sep 

Object i ves : Determine i f  photosynthe t i c  rate and dry matter increases due to 
mycorrhi zae forma t i on a r e  related to phosphorus increase,  n i t rogen increase, or 
the i nteraction of the two. Determine i f  e a r l y  inoculat ion and myco r r h i zae 
formation s t imulate early phases of growth bi improving phosphorus nut r i t ion. 
Determine i f  root and shoot and shoot growth patterns d u r i ng the f i rs t  growing 
season are under endogenous control s ,  and i f  so , determine i f  such growth patterns 
can be correlated w i t h  d i s t i nct morphological changes or phosphorus , n i t rogen and 
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carbohydrate content . Determine how mycorrhi zae formation i nf l uences such 
�ndogenous control . Approach: Seedlings o f  P i nu s  conto r t a ,  grown in conta i ne r s  
1 0  a h i g h  l i gh t  intensity at intermediate levels o f  N and P f o r  5 weeks , a f t e r  

w h i c h  time they w i l l  b e  analyzed f o r  photosynthe t i c  rates , stomatal conductance, 
shoot and root b i omass , and root and shoot P and N conten t .  Followi ng t h i s  5 week 
period, other seedlings will be subjected to 4 levels of N and 4 levels of P i n  a 
factorial design and grown for an add i t ional 7 wee k s . Myco r r h i zae fungal 
inoculation w i l l  be cons idered as one level o f  N and one level o f  P .  At the end 
of the 7 week per iod , the s ame parameters w i l l  be measured as at 5 weeks . 
progress: Lodgepole pine ( P i nus contor t a ) seedlings were grown f rom March through 
August 1981 in a mod i f i ed Hocking t s  nut r i ent solution under three n i t rogen regimes 
and a t  three l ight intensi t i e s .  'rhe seedlings were inoculated w i  th the 
ectomycorrhizal fungi Sui llu5 granulatus and P i so l i thus t i nctor i u s  a f t e r  10 weeks 
o f  seedling growth. Growth parameters ( e . g .  dry mat t e r , root/shoot rat ios , 
etc . ) ,  N and P content of foliage and net photosynthe t i c  rates were determi ned at 
5 and 10 weeks ( pr ior to i noculat ion ) and at 1 6  weeks ( 6  weeks a f t e r  inoculat ion ) .  
Root samples were collected a t  the end o f  10 and 1 6  weeks for analys i s  of root 
carbohydrate s .  Myco r r h i zal development on seed l i ng roots was determined at the 
f i nal harvest date ( 16 weeks ) .  Analys i s  of growth parameters and photosynth e t i c  
measurements a r e  currently i n  progress . Root carbohydrate determination awa i ts 
s tandardi z at ion of the thin-layer and gas-l iqu i d  chromatography methods currently 
under development ( two g r aduate students are condu c t ing thes i s  research on t h i s  
projec t )  . 

1 7 1 .  REID, C . P . P . , MEXAL , J . G .  Water s t ress e f fects on root exudation by lodgepole 
p i n e .  
S o i l  Biology and Biochem i s t r y ,  1 9 7 7 ,  9 ( 6 ) : 4 1 7 - 4 2 1  
2 7  ref . 
Subject Code s :  N/A 
CAB: 1118837 

Individual roots of a 7-year-old lodgepole p i ne f rom the Rocky Moun t a i n s ,  
t ransplanted i n t o  vermiculate/peat moss i n  a greenhou s e ,  were s u b j ected t o  water 
potentials of ( a )  0 ,  ( b )  -200, and ( c )  -400 kPa i n  tubes of aerated nut r i ent soi l ,  
containing PEG 4000 as osmotic agent . Root exudation of photoa s s i m i lated l4C02 by 
unbranched non- myco r r h i zal roots ( Umother root s " ) ,  and by lateral roots w i t h  
v a r i ous degrees of short- root myco r r h i zal infect i on ,  was fol lowed f o r  1 0  days 
a f ter expo s i ng the shoot to a single dose of l4C02 . Res u l t s  were n . s . d .  between 
( a ) , ( b )  and ( c )  nor between mycor r h i z a l  and non-mycor r h i zal root s , probably owing 
to high va r i ab i l i t y  and small sample s i zes . Howeve r ,  the results show that 30-50% 
o f  the total 14C-labelled assimi lates that had moved i nto the roots were exuded 
during the 10 days ( but mainly on the 3rd day ) ,  and that the propo r t ion of 14C 
ass imilates that were translocated to the roots increased f rom ( a )  to ( c ) . 

1 7 2 .  REID, C . P . P . , NISHIJIMA, W . T .  Class i f ication, ident i f icat ion & d i s t r ibut ion of 
lodgepole pine ectomycorrhi zae in the Rocky Mount a i ns . 
project COLZ 0 5 3 5 2 ,  Colorado State Uni v . ,  Fort Coll i n s ,  COL , 0 1  Oct 7 8  to 30 Sep 
8 0  
Subject Code s :  6 . 2  
C R I S :  007 5 5 4 3  

Objectives: Charact e r i z e  the ectomyco r r h i zae o f  lodgepole pine ( Pi nus contor t a  
Doug l . ) o n  t h e  bas i s  of s imple morpholog i c a ,  phys ical and h i s tological 
character i s t i c s .  Ident i f y  the fungal symbiont associated w i th each type of 
lodgepole pine ectomyco r r h i zae.  Develop a key based on the above characte r i s t ics 
for use in the ident i f i cat ion of ectomyco r r h i z ae assoc iated w i t h  lodgepole p i ne .  

, Determine the f r equency and d i s t r i but ion of the d i f f erent types of lodgepole p i ne 
ec tomycor r h i zae that occur at various eleva t i ons in the Rocky Mount a i n  Region. 
host spec ies to reveal t he i r  t r u e ,  nat u r a l  a f f i n i t ies . Root and sporophore 
samples w i l l  be collected from four d i f ferent s tands of lodgepole p i n e .  Several 
s o i l  and sporophore samples w i l l  be taken along t r ansects running through each 
stand. A s e r i es of s i mple l i st-count quadrats w i l l  be estab l i s hed throughout the 
s tand . Species of sporophores w i t h i n  these quadrats w i l l  be recorded and t he i r  
numbers determined by count . Collection w i l l  also be made throughout the length 
o f  each transect . Progress : Myco r r h i zal roots were collected f rom lodgepole p i ne 
seedlings at f i ve geographical locations i n  the Front Range of the Colorado Rocky 
Mountains represent ing elevations f rom 8 , 5 00 f t .  to 1 0 , 000 f t . ,  and tot a l l i ng 5 2  
individual trees . Mycor r h i zae were planted out o n  nut r ient agar and suspected 
mycorrhizal fungi i solated and ma i n t a i ned in culture . Isolates of known 
ectomycor r h i zal fungi were g rown for compa r i son of culture character i s t i c s .  
Suspected mycor r h i zal fungi were then inoculated into axeni c  cultures o f  lodgepole 
seedlings germinated from surface ster i l i zed seed u s i ng several cultural systems . 
Success of myco r r h i z a l  formation was then assessed a f ter 6 months . very few of 
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the i solated fungi formed myco r r h i zae under the e s t a b l i shed culture cond i t ions 
( less than 3% ) .  D i f f icul t ie s  w i t h  axen i c  establ i shment led to inves t i ga t i ng use 
of gentam i c i n  as a bact e r i oc i d e .  F i f ty ppm of gentam i c i n  proved e f f ec t i ve i n  
k i l l i ng bacter i a  w i thout det r imental e f fects on mycor r h i zae o r  p i ne roots ( as 
determi ned by resp i r a t i on and growth rates ) .  Two fungal spec i es were selected for 
assessment of cytok i n i n  production in pure culture and in symb ios i s  w i t h  a p i ne 
host .  One fungus ( Pi so l i thus t i nctor i u s ) which produced cytok i n i ns i n  pure 
culture also enhanced the level o f  cytok i ni n s  ( ca .  1 . SX )  found i n  the fol i age of 
i t s  pine host as compared to p i ne w i thout mycor r h i z ae .  

1 7 3 .  R IEDACKER , A . , GAGNAIRE-MICHARD, J .  ( Ed i tors ) Absorpt i o n  o f  ammonium and n i t rate 
by mycor r h i zal and non-mycor rhi zal roots of p i n e .  
Dept . For . and wood Sc i . ,  Colorado State Uni v . , Fort Coll i n s , INRA-CNR F ,  1978 : 
336-345 
2 3  ref .  
Subject Codes : 3 . 3  
CAB: 1273031 

The absorption of NH4 and N03 ions by mycor r h l zal and non-myco r r h i zal roots o f  
l - y r - old lodgepole p i n e ,  ponderosa p i ne and loblolly p i ne seedlings w a s  s t u d i ed .  
Fungal symb ients included P i sol i t hus t i nctor i us and Thelephora terres t r i s .  An 
i n i t i a l  rap i d  ion uptake was fol lowed by a leve l l i ng-o f f  of the absorption curve . 
T i me requi red to reach sat u r a t i on var i ed w i t h  spec i es . Saturat i on levels for 
non-mycor r h i zal roots were s igni f icantly d i f ferent i n  both NH4 and N03 uptake. 
Ponderosa pine exhi b i ted the greatest absorption of both ions , whi le the greatest 
d i f ferent i al in absorption r at i o  was found with loblolly p i ne .  Myco r r h i zae showed 
greater absorption of both ions than non- myco r r h i zal roots for all spec ies . 
D i f fe rences between fungal species were small for both i on s ,  but P .  t i nctor i us 
mycor r h i zae showed a more e f f i c ient uptake system. From authors ' summar y .  

1 7 4 .  SANDERSON , P . L . ,  ARMSTRONG, W .  Soi l  water logg i ng ,  root rot and con i fer w i ndthrow: 
oxygen def i c iency or phytotox i c i ty? 
Plant and Soi l ,  1978, 4 9 ( 1 ) :  185-190 
Subject Codes : 2 . 11 ,  3 . 6  
LISC : 092940 

Phytotox i n s  h�ve been moni tored in peaty forest soi ls subject to water logg i n g .  
The e f fect 1 n  solution culture of these phytotox i ns on S i t k a  spruce ( Pi cea 
s i tchens i s )  and lodgepole p i ne ( Pi nus contorta var . l a t i fo l i a )  cut t i ngs has been 
s t ud i ed and compared w i t h  the e f f ec t s  of anox i a .  The relat i ve s igni f i cance of 
these factors in the f i eld s i t ua t ion i s  d i scussed and a poss ible rela t i onship 
between root vent i la t i ng power and response to soi l water logg i ng is out l i ned.  

1 7 5 .  SANDERSON, P . L . ,  ARMSTRONG , W .  The responses of con i fe r s  to some of the adverse 
factors associated w i t h  wate rlogged soi l s . 
New Phytol . ,  8 5 ( 3 ) ,  198 0 :  3 5 1 - 3 6 2  
Subject Codes :  2 . 1 1 ,  8 . 8 . 3  
BID:  71005609 

The ef fect in solution culture of i ron ( I I ) ,  ace t i c  and butyr i c  ac ids and ethylene 
on rooted cut t ings of S i tka spruce ( P i cea s i tchens i s  ( Bong . ) Ca r r )  and lodgepole 
p i ne ( Pi nus contorta Doug1 . )  was s t ud i ed and compared w i t h  the e f f ects of anoK i a .  
A relat ive growth rate parameter i s  employed to reveal changes i n  the rate o f  root 
growth. Poss i ble mechan i s ms of tox i c i t y  and deto x i f icat ion are suggested and the 

,gr�ater tolerance o f  lodgepole p i ne i s  d i scussed i n  relat i on to i t s  supe r ior gas 
transport system. conclu s i ons are drawn concerning the role played by each o f  the 
tox i c  factors in the f i eld s i tuat ion. 

176 . STEFANSSON , E .  Root qual i t y  of p i ne plan"tat ions estab l i shed w i th seedlings grown 
i n  mult ipots . I N :  Procee d i ngs of the Root Form of Planted Trees Sympos i um, 
Victor i a ,  B . C .  May 16-19 , 1978 . 
M i n i s t r y  of Forests & Canadian Forest S e r v i c e ,  1978 : 1 1 4-118 
1 p l .  
Subject Codes : 7 . 3  
CAB: 1 1 0 7 3 5 5  

I n  a deta i led study o f  the root systems o f  Scots p i ne a n d  lodgepole p i ne planted 
from mult ipots i n  Sweden s i nce 196 7 ,  a method for quant i t a t i vely evaluating the 
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qual it y  o f  root systems was devi se d . , The percent o f  plants i n  each o f  the 
following classes is assessed : . pe r fect root system: s l ightly tangle� root s ;  
tangled but i n  all probab i l i t y  harmles s ;  r i sk o f  s t rangulation, f racture or 
toppling; and cert a i nt y  of f a i l u r e .  A " r isk t a k i ng "  i s  then obt a i ned for each 
plantation. Some detai led account was publi shed i n  Sw�d i sh i n  Sve r iges 
Skogsvardsforbunds Tidskr i f t  ( 19 7 8 )  7 6 ,  269- 304 . 

177 .  TRAPPE , J . M .  D i f ferent i a l  e f fects of myco r r h i za l  fungi on con i f e r  response to 
ac i d  r a i n .  
Project ORE-FS-1 2 0 - S ,  Oregon State Uni v . ,  Corvall i s ,  ORE, 1 1  Mar 8 0  t o  3 1  Dec 8 1  
Subject Codes : 3 . 6 ,  6 . 5  
CRI S :  0081470 

Objec t i ves : The purpose of this project is to quan t i fy e f fects of d i f ferent i a l  
myco r r h i za l  fungi that enhance tolerance most ef fect i vely . Approach: Research 
w i l l  be per formed on the evaluation and select ion of fungi that best tolerate a c i d  
r a i n .  I t  w i l l  include t he i r  inoculat ion o n  hos t s  f o r  compar i ng host x fungus 
interact ions to a range o f  s o i l  ac i d i t i e s  under carefully cont rolled cond i t ions 
and test ing the best comb i nat ions under experimental acid r a i n .  Sequent i a l  
expe r i ments w i l l  proceed as fOllows : Determine pH tolerances of myco r r h i z a l  fungi 
and determine effects of mycor r h i zae on response of Doug las- f i r ,  western hemloc k ,  
ponderosa pine and lodgepole pi ne seed l i ngs t o  ac i d  r a i n .  Progres s :  D i f fe rent 
species of mycor r h i zal fung i and d i f ferent i solates of selected spec ies responded 
to ph d i f ferences i n ,  v i tro in very d i f ferent ways . Some i solates · ma i n t a i ned h i gh 
growth rates over a span of 4 pH uni t s ,  a character important for nursery 
inoculation succes s .  Other i solates showed pronounced growth peaks at one pH and 
hypothetically would not be w i dely adaptable to a range of pH ' s  in nu rsery or 
forest soi l s .  One manuscr ipt has been subm i tted for pub l i cat i on .  

178 . VAN EERDEN, E .  Roots of planted t r ees i n  central B r i t i s h  Columb i a .  I N :  

1 7 9 . 

180 . 

Proceed ings of the Root Farm of Planted Trees Sympos ium, Victo r i a ,  B r i t i sh 
Columbi a ,  May 16-19 , 197 8 .  Session C :  Sub-boreal Canada and Inland United 
States . 
M i n i s t r y  of Forests & Canad i an Forest Service,  1 9 7 8 : 201- 208 
3 r e f . ,  2 pi . 
Subject Code s :  7 . 3 ,  7 . 4  
CAB: 1 1 0 7 3 5 1  

Observations from several t r i al s  indicated that root form o f  cont a i ner-grown stock 
was determined by con t a i ne r  des i g n ,  and root form of bare-root stock was 
determi ned by planting method . The formation of "J-root s "  was common i n  bare-root 
stock . Roots of container stock typ i cally had an enlarged central core, which was 
often spi ral led i n  lodgepole p i ne .  The r i s k of topp l i ng ,  though sma l l ,  i s  
expected to be reduced by improving con t a i ne r  des ign and/or root pruni ng .  

WOODMANSEE, R . G .  Var i ab i l i ty i n  Colorado 
J .  Colo-Wyo . Acad. Sci . ,  1 9 7 2 ,  7 ( 2- 3 ) :  
Subject Code s :  N/A 
BID: 7 30 0 4 7 4 3  

mounta i n  so i ls .  
2 4  pp . 

YAVITT, J . B . ,  FAHE Y ,  T . J .  Loss of mass and nut r ient changes 
roots i n  lodgepole p i ne fores t s ,  southeastern Wyomi ng . 

.. Can. J .  of For. Res .  Vol . 1 2  ( 4 )  Dec . / 8 2 :  7 4 5 - 7 5 2  
8 ref .  
Language; en 
Summat:y Languages : f r  
Subject Codes :  N/A 
RCA: X 1 1 2 7  

o f  decaying woody 

Woody root decompos i t ion was stud ied i n  two lodgepole p i ne ( P i nus conto r t a  Doug l .  
e x  Lou d .  s s p .  lat i fo l i a  ( Engelm . ) )  stands i n  the Med i c i ne Bow Mount a i ns , 
Wyoming,  f rom samples obt a i ned beneath st umps that remained following pa r t i a l 
cutt i ngs and f i res that o r i g i nated i n  the present stands 80 and 110 years ago. 
The spec i f i c  gravity of root wood decl i ned exponent i a l ly d u r i ng the f i r s t  1 5  years 
of decay. Mass-loss rates were faster for sma l l e r  than l a rge,r s i ze classes of 
mate r i a l ,  and rates were s l ightly faster on the s i te w i t h  f i ne textured soi l than 
on the s i te w i th gravelly soi l .  N i t rogen and calc i um concentrat ions i ncreased i n  
both t'oot wood and bark after 8 0  years o f  decay . Rapid decreases i n  potassium and 
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phosphorous concentrat ion occurred i n  the f i rs t  15 years of decay; however , 
contents increased s l i ghtly i n  wood i n  the advanced decay classe s .  Magnes i um 
concen t r a t ion i ni t ially increased w i t h  decay but thereafter decreased a f t e r  
moderate decay . Woody roots o f  lodgepole p i n e  appear t o  per s i s t  f o r  many years 
( greater than 110 yea r s )  following death of the aboveground portion of- the tree , 
but n i trogen immob i l i zat ion i n  decaying root wood i s  much less than the amount 
immobi l i zed i n  aboveground det r i tu s .  

2 . 4  BARK 

1 8 1 .  COLE, D . M .  W i thin-stand compa r i sons of inner bark elec t r ical res i s tance i n  
lodgepole p i ne - the b a r k  moi sture factor . 
Forest S c i ence, 1980,  2 6 (  2 ) :  3 0 9 - 3 1 2  
6 ref .  
Subject Code s :  5 . 1  
CAB: 1 2 5 8 8 8 3  

S i g n i f icant seasonal changes i n  the elec t r ical res i s tance ( ER )  o f  inner b a r k  o f  9 
tagged trees i n  a stand i n  Montana accompan ied correspond i ng changes i n  bark m . c .  
However ,  m . c .  on a g i ven day o f  measu rement was not correlated with ER . 
S i g n i f icant correlat ions were found for ER and phloem thi cknes s ,  and ER and d . b . h .  
When ER was used to detect reLa t i ve d i f f erences i n  v i gour among trees o f  the same 
stand , m . c .  did not requ i re measurement and s tandardi zat ion i f  compar i sons were 
made on the same day .  From author ' S  summar y .  

1 8 2 .  KOZAK , A . , YANG , R . C .  Equations for e s t i ma t i ng bark volume and thi ckness o f  
commer c i al t rees i n  Br i t i s h  Columb i a .  
Forestry ChronicLe, 1981 , 57 ( 3 ) · :  1 1 2 - 1 1 5  
1.) ["ef . 
Subject Codes : 5 . 1  
CAB: 7 1 4 4 2 5 5 5  

A number o f  loga r i t hm i c  bark volume equations based on he ight , d . b . h . , and double 
bark t h ickness at b . h . were applied to a total of 32 000 trees representing 1 5  
spec i es groups of d i f ferent ages f rom d i f ferent cl i ma t i c  zones . A s i mple equat ion 
w i t h  good pred ict i ve power is recommended , g i v i ng �tandard errors rang i ng from 
0 . 0086 m3 ( i nterior lodgepole p i ne )  to 0 . 6988 m3 ( coastal mature Doug las - f i r ) .  A 
bark taper equation i s  also g i ven, for est imat i ng bark t h i ckness at any g i ven 
height above b . h . 

1 8 3 .  LANGE, R . W .  Bark t h i ckness - l i near reg ress ion coe f f i c i ent factors for 4 Montana 
con i ferous t ree spec ies . 
Mont . Forest Cons e r v .  Exp . S t a .  Note 9 ,  1 9 7 1  
Subject Codes : N/A 
BIO: 7106 2 5 4 5  

1 8 4 .  MANNING, T . D . R .  D i  terpene cons t i tuents o f  P i nus-contorta bark . 
,..- Aus t .  J .  Chern . , 2 6 ( 1 2 ) ,  1 9 7 3 :  2 7 3 5 - 2 7 3 9  

Sub j ect Code s :  N i A  
BIO � 5 9 0 2 2 0 4 2  

1 8 5 .  ROWE, J . W . , RONALD, R . C . ,  NAGASAMPAGI ,  B . A .  Terpeno ids of lodgepole p i ne bark . 
Phytochemi s t r y ,  11 ( 1 ) ,  1 9 7 2 :  3 6 5 - 3 6 9  
Subject Codes : N/A 
BIO: 53069058 

2 . 5  TWIGS - SHOOTS 
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186 . BURDETT , A . N .  
part s .  

A nondest ruct i ve method for measuring the volume oE i ntact plant 

Can. J .  For . 
Subject Codes : 
BID: 68067064 

Res . ,  9 ( 1 ) , 1979 : 1 2 0 - 1 2 2  
2 . 3 , 7 . 3  

The volume o f  i ntact plant par t s  can be measured rapidly by means of a s i mple 
displacement technique . The procedure is to dip the root , shoot , or other plant 
part to be measured i nto a vessel o f  water s t and i ng on a top-loading balance and 
take the resu l t i ng change in the read i ng o f  the balance as an est imate of t is sue 
volume . The method was capable of y i e l d i ng h i ghly reproduc ible measurements of 
con i fe r  ( lodgepole p i n e )  seedling shoot and root VOlumes . One u s e  t h a t  w a s  made 
of the technique i s  in the nondestruct i ve determination of the shoot : root r a t i o  o f  
seedl i ngs which a r e  subsequentl y  to b e  used i n  growth s t ud i es . Another was i n  the 
estimation o f  root growth capac i t y  f rom measurements o f  the root volume o f  test 
seedl i ngs made both at the beginning and end o f  a period of growth under standard 
oondi t ions . 

1 8 7 .  CANNELL, M . G . R .  Shoot apical growth and cataphyll i n i t i at i on rates i n  provenances 
of Pinus contorta in Scotland . 
Canadi a n  Journal of Forest Research, 1976,  6 ( 4 ) :  5 3 9 - 5 5 6  
3 4  r e E .  
Language : en 
Summary Languages :  f r  
Sub ject Codes : 1 . 2 ,  1 . 4  
CAB :  7 3 4 9 4 3  

Dif f e rences i n  the r a t e  o f  cataphyll i n i t i a t ion were s t ud i ed i n  3-year-old P .  
contorta dur i ng one growing season. The provenances t h a t  produced most cataphyl l s  
during t h e  season developed and mainta i ned large apical domes . There were only 
slight d i f f erences between provenances in the rate at which apical domes expanded 
in midsumme r ,  but greater d i f ferences were observed i n  spr i ng and autumn. 
Di f ferences i n  the projected areas of the t i ssues used to form new cataphyll 
primor ida were i nversely related to cataphyll i n i t i a t ion rates . The results 
indicate opportun i t i e s  for i ncrea s i ng needle i n i t i a t ion rates by comb i n i ng :  an 
abi l i ty to beg i n  apical growth early i n  the yea r ,  found in slow-growing Alaskan 
and i n land B r i t i s h  Columb ian provenances ; an ab i l i t y to generate large ap i c a l  
dome s ,  found i n  many coastal provenanc e s ;  a n d  a l a t e r  decline in apical relat ive 
growth r a t e ,  found only in south coa s t a l  provenances . 

1 8 8 .  CANNELL, M . G . R . , THOMPSON , S . ,  LINES , R .  An analys i s  of i nherent d i f ferences i n  
shoot growth w i t h i n  some north temperate con i f e r s .  
Academi c  Pres s ,  London, England , 1 9 7 6 :  1 7 3 - 2 0 5  
Subject Codes : N/A 
BIO: 1 50 0 1 3 0 1  

1 8 9 .  LANNER , R . M .  Patterns o f  shoot development i n  P i nus and the i r- relat ionship to 
growth potent i a l .  IN:  Proceed i ngs of a Conference on Physiological Genetics of 
Forest Tree Y i e l d ,  Goreb r idge , Scotland, July 1 3 - 2 1 ,  197 5 .  XVI I + 567 pp. 
Academic Pr-ess , London, England, 197 6 :  2 2 3 - 2 4 )  

, Subject Codes : N/A 
BIO: 1 5 0 0 1 3 0 3  

190 . THOMPSON, S .  The r e s u l t s  of recent stud i e s  i n t o  the s hoot elongat i on and dry 
mat t e r  production o f  two contrasted provenances of lodgepole p i n e .  I N :  Pi nus 
contorta Provenance Stud i e s .  
Res . & Oev . pape r , Forestry Comm i s s ion, U K ,  1 9 7 6 ,  No . 1 1 4 :  5 2 - 5 8 .  
Subject Code s : 1 . 4  
CAB : 1 1 1 8 5 9 9  

191 . THOMPSON, S .  Some observations on the shoot growth o f  p i ne seedl ing s .  
Can. J .  For . Res . ,  6 ( 3 ) ,  1976 : 341-347 



Subject Code s :  N/A 
BIG: 6 3 0 2 0 4 9 8  
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Sequent i a l  observa t i ons i n  lodgepole pine ( Pi nu s  contorta Doug1 . )  and Scots pine 
( P .  sylvest r i s  L . )  showed that the 2nd season ' s  shoot was not produced solely 
f rom stem u n i t s  in the terminal res t i ng bud as previously assumed. The stem u n i t s  
held i n  t h e  rosette o f  p r i ma r y  needles surrounding t h e  terminal b u d  elongated to 
form most of the 2nd season ' s  shoot . The terminal bud only con t r ibuted 29 to 5 4 %  
o f  the stem uni t s .  There was a marked d i f ference between an inland and a coastal 
provenance o f  lodgepole p ine in the appearance o f  the shoot apex a t  the end o f  the 
1st growing season. 

2 . 6  BUDS 

1 9 2 . LANNER, R . M . , VAN DEN BERG , D . A .  The vegeta t i ve buds and shoots of lodgepole 
p i n e .  I N :  Management of Lodgepole P i ne Ecosystems . 
USA, Washington State Uni ve r s i t y  Cooperat i ve Extension Ser v i c e ,  1 9 7 3 ,  pub l . 197 5 :  
68-85 
1 6  ref . 
Subject Codes : 1 . 2 ,  2 . 2 ,  2 . 5  
CAB: 7 5 7 4 9 2  

Terminal bud forma t i on i n  P i nu s  con.torta i s  desc r i bed , including the development 
of needle fasc i c les and lateral b r anch buds . Mature shoot morphology i s  ,related 
to the morphogenet i c  pattern of the bud s ,  result i ng in e i ther monocycl i c  or 
polycycl i c  shoots .  These patterns can ass i s t  i n  determining the age of t rees or 
branche s .  Crown shape is ,explained in terms o f  shoot growth g r a d i ents w i t h i n  the 
tree and the t iming o f  lateral bud elonga t i o n .  From authors ' summa r y .  

1 9 3 .  OWENS, J . N . , MOLDER , M .  Development o f  long-shoot terminal buds o f  P i nus contorta 
ssp. conto r t a .  I N :  Management o f  Lodgepole P i ne Ecosystems . 
USA, Wash i ngton State Univer s i t y  Coope rat i ve Extension Service,  197 3 ,  publ . 1 9 7 5 :  
86-104 
15 ref . 
Subject Codes : 1 . 2 ,  2 . 5  
CAB: 7 5 7 489 

The annual growth cycle o f  P .  contorta ssp. contorta long-shoot terminal buds 
was s t u d i ed anatomically and compared to that of P .  contorta ssp. lat i fol i a  in 
order to establ i s h  the t i me and method of cone i n i t i at i on . 

1 9 4 .  VAN DEN BERG, D . A . , LANNER , R . M .  Bud development i n  lodgepole p i n e .  
F o r .  Sc i . ,  1 7 ( 4 ) ,  1971 : 4 7 9 - 4 8 6  
Subject Codes : N/A 
BIG: 5 4 0 1 6 4 2 0  

2 . 7  LEAVES 

1 9 5 .  BOAG , D . A . , KICENIUK, J . W .  Prote i n  and calo r i c  content of lodgepole p i ne needles , 
Pinus contort a .  
Forest Chron . ,  1968 , 4 4 ( 4 ) :  2 8 - 3 1  
Subject Codes : 8 . 1  
BIG: 50010098 

1 9 6 . CARLSON, L . W . , JOHNSTONE ,  W . O .  Use o f  the r h i zometer to est imate fol i a r  sur face 
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a r e a .  
B i -monthly Research Notes , 1 97 9 ,  3 5 ( 2 ) : 9 
4 ref . 
Subject Codes : N/A 
CAB: 1 299194 

Rhi zometer· e s t i mates were CQcrelated with measurements by the accurate glass-bead 
technique. Standard curves were establi shed for : lodgepole p i ne ,  Douglas- f i r ,  
whi t e  spruce, Colorado spruce ( P i cea" pungens )  and S i be r i a n  elm ( Ulmus purni l a ) .  
The r h i zometer method provides a fast and r e l i able est imate of leaf or needle 
sur face area . 

1 9 7 . LASSOIE ,  J . P . ,  FETCHER , N . , SALO, D . J .  Stomatal i nf i l t ra t ion pressures versus 
d i f fu s i on porometer measurements of needle r e s i s t ance in Douglas - f i r  and lodgepole 
p i ne foliage . 
Canad i an Journal of For .  Res . , 1 97 7 ,  7 ( 1 ) : 1 9 2-196 
2 0  ref .  
Language: en 
Summar y  Languages : f r  
Subject Codes :  2 . 1 1  
CAB: 769819 

Stomatal i n f i l t r a t ion pressures ( i nversely related to aper t u r e )  and f o l i a r  
d i f fus i on res istances , measured u s i ng a n  asp i r ated parameter were determined i n  a 
small Douglas - f i r  ( Pseudotsuga men z i es i i )  under cont rolled env i ronmental 
condi t i ons and in a large lodgepole p i ne ( Pinus contorta va r .  lat i fol i a )  in the 
f ield . The i n f i l t r a t i on technique was incapable of accurately est i ma t i ng leaf 
r e s i s tances but was able to i n d i cate adequately whether stomata are open or closed 
when the use of a d i f fus ion porometer is i mposs ible , e . g .  under cond i t ions of low 
temperature ,- dew or prec i p i t a t ion.  

1 9 8 .  POLLAC K ,  J . C . ,  DANC I K ,  B . P .  Atypical needle f a s c icles i n  P i nus contor t a .  

1 9 9 .  

Canad i an Journal o f  Forest Resea r c h ,  1 9 7 9 ,  9 ( 4 ) :  5 3 8 - 5 4 1  
6 ref . 
Language: en 
Summary Languages : f r  
Sub j ect Codes : N/ A 
CAB: 1 3 1 5 8 3 6  

Spec i mens of lodgepole p i ne w i t h  1 - 5  needles p e r  f a s c i cle w e r e  found i n  Jasper 
N a t i onal Pa r k ,  Albe r t a ,  Canada . The max .  % of atyp i c a l  fasci cles occurred at 
2 1 5 0  m above sea level . These t rees bore s igni f i cantly greater % of a-typical 
f a s c icles than t rees at 2000 m and 1850 m above sea leve l .  From authors I summa r y .  

VON RUDLOFF , E . , NYLAND, E .  Chemosystema t i c  s t u d i es i n  
The leaf o i l  terpene compos i t ion o f  lodgepole p i ne f rom 
Canadian Journal of Botany, 1 9 7 9 , 5 7 ( 1 2 ) :  1 36 7 - 1 3 7 0  
1 1  ref . 
Language: en 
Summary Languages : f r  
Subject Codes : 1 . 2  
CAB: 1 1 3 4 3 4 0  

the genus P i nus . 
the Yukon Te r r i tory . 

I I I .  

Samples were analyzed f rom 9 5  t rees o f  P i nus conto r t a  var .  lat i fo l i a  f rom the 
, Yukon and Northwest Ter r i to r i e s .  Terpene patterns were compared w i t h  those known 

to r  samples f rom the Rocky Mounta i ns ( types 8 and C )  and w i t h  those for 30 typical 
t rees of P. contort a var .  contort a from B r i t i sh Columb i a  and Oregon ( type A ) . 
Thi rty-f ive t rees , i nclud i ng some from nunataqs that were refuges du r i ng the last 
ice age , had the "coa s t a l "  type A te rpene patte r n .  A few had the rare type C or 
were i n terme d i a te between A and B, o r  8 and C .  

2 . 8  CONES 

2 0 0 . CROSSLEY, 0 . 1 .  F ru i t i ng hab i ts o f  lodgepole p i ne . 



Can . Dep. Nor t h .  A f f .  and 
Note 3 5 ,  Ottawa , Ont . ,  1.9 5 6 : 
Subject Codes :  4 . 0  
RCA : X 1 0 1 9  

Nat . ResQu e . ,  For 
32 pp . 

B r .  , For . 
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Res . D i v .  , Tech . 

201 . HELLUM, A . K . , BARKER , N . A .  The relat ionship of lodgepole pine cone age and seed 
ext ractab i l i t y .  
Forest Science , 1981 , 2 7 ( 1 ) : 62-70 
1 7  ref . ,  1 pl . 
Subject Codes :  4 . 1 ,  4 . 4  
CAB: 1 3 9 5 1 7 1  

Closed cones w e r e  collected from 4 t r e e s  o n  each o f  2 s i tes i n  IlO-year o l d  stands 
in Alberta in June, 1978 . Ages ( mostly under 16 years old ) and m . e .  were 
recorded, and sample cones were exposed to 180 deg . C in a k i l n  to measure the 
t i me taken to melt the res i n  bonds and snap the scales open .  Seeds ,were then 
released by heating to 6 0  deg . C and tapping the _ cones . The values for m . e .  
were also tested . Only 2 5 %  o f  the var i at ion i n " bond-breaking t ime was expl a i ned 
by cone age: i n i t i a l  cone m . c .  accounted to 80% , the r e s i n  bonds of moi s t  cones 
brea k i ng more slowly . Res i n  bonds melted above 12% m . c .  but cone scales_ d i d  not 
r e f lex unt i l  m . c .  was less than 12% . Ful l  seed release requ i red many hours o f  
d r y i ng at 60 deg . ,  and was not related t o  age . The l a s t  seeds t o  b e  shed from 
test cones were often empty ( over 4 5 %  a f t e r  1 0 h  extraction ) . From authors t 
summa r y .  

202 . HELLUM, A . K "  PELCHAT, M .  Tempe rature and t i me a f fect t h e  release and qual i ty o f  
seed from cones o f  lodgepole p i ne f r om Albert a .  

203 . 

Canadian Journal of Forest Research, 1 9 7 9 ,  9 ( 2 ) :  1 54 - 1 5 9  
2 8  ref . 
Language : en 
Summar y  Languages :  f r  
Subject Code s :  2 . 1 ,  4 . 4  
CAB: 1 25 8 8 5 1  

Temperatures between 6 0 . 0  and 8 2 . 2  deg . C were used and cones were kept i n  k i lns 
for 4 ,  6 and 8 hou r s .  The cones were soaked i n  5 0  deg C water for 5 m i n  before 
b e i ng placed in the k i l n s .  As temp. was r a i sed from 60 . 0  to 8 2 . 2  deg . C ,  seed 
release from cones increased from 20% to f u l l  seed relea s e .  ( Fu l l  seed release 
was d e f i ned as max . seed y i e l d  under g i ven test cond i t ions , real i z i ng that a 
small but undetermined amount of seed was not released ) .  Average germination 
dropped from about 8 5  to less than 40% over t h i s  same temp. range . The best 
average seed release and average germination ( called seed value ) ,  approached 80% 
when cones were exposed to 69 deg . C for 8 hours in the k i ln .  From authors t 
summa r y .  

LINHART, Y . B .  Ma i ntenance o f  var i a t i on i n  cone 
closed p i ne cone s ,  the roles of f i re ,  squ i rrels 
Southwest Nat . ,  2 3 ( 1 ) ,  1978 : 29-40 
Subject Code s :  1 . 2 ,  3 . 2 ,  4 . 0 , 6 . 3 ,  6 . 6  
B r o :  66013044 

morphology in 
and seed output . 

Cal i forn i a ,  USA, 

In the Californian ( USA ) representatives o f  the subsect i on Oocarpae ( P inus 
attenuata, P. mu r i cata and P. radiata ) ,  ( also P. Banksiana and P .  contor t a )  
there i s  var i ab i l i ty i n"· several cone characters . The cones ranged f rom being 
t h i n-scaled and attached to branches at relat i vely r ight angles , to having very 

, t h i c k  scales and prominent apophyses on one s i de and a ttached to branches a t  acute 
angles . Thi c k -scaled cones provide more protection for the seeds f rom the h i g h  
temperatures o f  f i res than do t h i n-scaled cones and may deter attacks f rom the 
squ i r rels Tamiasciurus and Sciurus . These cones carry fewer seeds per g i ven 
weight of cone which is energet ically less e f f i c ient for the squ i r rels to harves t . 
Squ i r rels are known to selectively feed on cones c a r r y i ng more seeds per cone . 
Thin-scaled cones y i e l d  more seeds per g i ven cone we ight . Th i s  i s  energe t i cally 
advantageous to reproduc t i ve success but may make them favo r i te targets for 
squ i r rel feeding. Consequent l y ,  i nd i v i duals w i t h  thi n-scaled cones can only be 
favored i n  areas where f i res are not too hot and where squ i r rels are rare or 
absent . Such cond i t ions seem to be met for p i ne popu l a t i ons on Santa Cruz, Santa 
Rosa, Guadalupe and Cedros I s lands ; San Vicente and Ensenada ,  Baja Cal i forni a .  
I t  i s  prec i sely i n  these populat ions where cones w i t h  t h i n  scales a r e  most 
f requent . In areas where f i res may be expected to be hotter and squ i r rels more 
common, i n d i v i duals w i t h  thick-scaled asymme t r i c  cones p redomi nat e .  
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204 . NEWMAN, K . W .  The interpretation o f  nei g hbourhood r ad i i  and l i nkage d i s tance as 
used for clustering. 
Taxon, 1981 , 3 0 ( 4 ) :  768-778 
Subject Codes : N/A 
BIO:  74066417 

A procedure i s  described for interpret ing the resemblance d i s t ance between objects 
which are represented by points in a mul t i dimensional space, in terms of 
percen t i le r a d i i  about these points . An i ll u s t r a t ion of the procedure ( i . e . ,  a 
data set consist i ng of measurements of 9 cone characters from 1 0  r andomly chosen 
cones from 24 s i t es w i t h i n  the geographic range of Pinus contort a ) demonst r ated 
i t s  usefulness for the recog n i t ion and analys i s  of innate group st ruct ur e . 

2 0 5 .  PHARI S ,  R . P . , ROSS, S . D . , WAMPLE , R . L . ,  OWENS ,  J . N .  Promotion of flowering in 
con i f e r s  o f  the Pi naceae by c e r t a i n  o f  the g i bbere l l i ns . 
Act a .  Hor t i c .  ( The Hague ) ,  5 6 ,  1976 : 155-161 
Subject Codes :  N/A 
BIO: 77012753 

2 0 6 .  SMITH, C . C .  The facultat ive adjustment of sex �at i o  i n  lodgepole pine, 
Pinus-contor ta . 
Am. Nat .  1 9 8 1 ,  1 18 ( 2 ) :  297-305 
Subject Codes : 4 . 0  
BIO:  2 2 0 0 4 9 5 5  

207 . WEIR, G . H . , THURSTON, E . L .  Scanning electron microscopic ident i f i ca t i on o f  fos s i l  
P inaceae pollen t o  spec ies b y  sur face morpholog y .  

2 0 8 .  

2 0 9 .  

Palynology, 1977 , ( 1 ) :  157-165 
Subject Codes : N/A 
BIO:  1 6 0 3 5 5 5 2  

WHEELER, N . C . , WAMPLE, R . L . , PHARI S ,  R . P .  promotion 
g i bberel l i ns · 4 .  seedlings and sexually mature 
P inus-contort a .  

o f  flowe r ing P inaceae by 
g r a f t s  of lodgepole pine 

Phys io! . Plant , 1980 , 5 0 ( 4 ) :  340-346 
Subject Codes : 4 . 0  
BIO: 71080477 

Signi f icant female flowe r i ng of 6 - 1 1  yr old seedl ings and g r a f ted rarnets of 
sexually mature scions o f  lodgepole pine ( P .  contorta Dougl . )  was promoted by 
both topical and spray app l i c a t l ons of a GA4/7 mixt ure ( 1 . 6  to . approx . 5 mg per 
plant in total ) dur i ng that per iod ( June to Sept . )  when sexual d i f feren t i a t ion of 
lateral p r imordia took place. Gi �dl ing was used i n  most expe r i ments to enhance 
the ga4/7 e f fect , as was the aux i n ,  naphthaleneacetic acid ( NAA ) . Average 
f r equency o f  f lowe r i ng b�anches on treated plants over all experiments ranged from 
27-59% ( control ranged f rom 0-36 % ) and average number of female s t �ob i l i  was 
increased f rom 2- to 6-fold by growth regulator treatment , relat i ve to cont rol s .  
W i t h i n  a n  expe r i ment , clonal o r  fami ly f r equency o f  flowe r ing for t r eated plants 
ranged f rom 11-67% ( controls were 0 - 2 8 % )  and number of female s t rob i l i  was 
increased from 2- to l 4 - fold by growth regulator treatment , relat ive to cont rol s .  
Movement o f  the flowering s t imulus f rom the point o f  app l i cation was apparent in 
several exper iment s ;  the response i n  adjacent branches was correlated pos i t i vely # w i t h  increasing dosage o f  GA4/7 . S i gn i f icant male flowering occurred only in 1 
experiment, g i rdling and GA4/7 t r ea tment b e i ng promot ive facto r s .  The use of 
spray appl icat ions of GA4/7 + NAA is warranted · to induce early and enhanced 
flowering in lodgepole pine seedlings and vegeta t i ve propagules for gene t i c  
improvement programs . 

WHEELER , N . C . , YING, C . C . , MURPHY, J . C .  E f fect o f  
flowering i n  lodgepole pine p i nus-contorta-va r-lat i folia 
Can. J.  For . Res . ,  1 98 2 ,  1 2 ( 3 ) : 5 3 F5J7 
Subject Code s :  5 . 4  
BIO:  7 5 0 3 3 4 7 4  

accelerating growth 
seedlings and g r a f t s . 

on 

Seedlings and grafts f rom lodgepole pine ( P .  contorta va r .  l a t i f o l i a  Dougl . )  
plus-tree select ions i n  B r i t i s h  Columb i a  ( Canada ) were establ i shed and ma i n t a i ned 
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i n  the g reenhouse under 2 4 - h  photope r i od for 6 mo. Subsequentl y ,  seedlings were 
Qutplanted in the nursery and g r a f t s  in a breeding orchard a t  Red Rock Research 
Center . In the 5th year f rom seed ( 1980 ) ,  the proport i on of f lowe r i ng t rees and 
the average number of seed cones per flowe r i ng tree were roughly 6 t i mes greater 
for accelerated growth seedli ngs ( 81 % ,  18 f lowers/tree ) than for controls ( 12 % , 
3 . 6  f l owers/t r ee ) .  D i f ferences i n  pollen cone production were o f  s im i l a r  
magni t ud e .  Flower enhancement i n  seedli ngs car r ied over i nto the next yea r .  
Graf ted trees were cons iderably less produc t i ve than ed g r a f t s  compared w i t h  1 . 6  
s t rob i l i  on 36% o f  untreated cont rols . These values decreased sl ightly i n  1 9 8 1 .  
Pollen production was yet to b e  observed o n  g r a f ted mate r i a l s .  whi l e  the 
supe r i or i ty in height o f  accelerated seedlings relat ive to controls has stead i l y  
decreased s i nce t i me o f  establi shment ,  large d i ff e r ences i n  number o f  branches per 
t r ee and biomass rema i n .  Root systems o f  accelerated seed l i ngs generally were 
excessively pot-bound, resul t i ng in cons iderable root g r a f t ing a f t e r  outplant i n g .  
The possible causes o f  i ncreased flower production i n  accelerated growth trees a r e  
b r i efly discussed . The production of both pallen and seed cones i n  numbers large 
engough to support a modest breeding scheme greatly increases the oppo r t u n i t y  for 
rap i d  generat ion t u r nover in forest t r ees such as lodgepole p i ne and permi t s  
greater flex i b i l i ty i n  planning a long- term t ree improvement program. 

2 . 9  SEED 

2 1 0 . BIROT, Y .  Geographi c  var i a t i on in seed weight i n  Pinus contor t a .  
S i lvae Genet i c a ,  1 97 8 ,  2 7 ( 1 ) :  3 2 - 4 0  
2 3  ref . 
Language: f r 
Summa ry Languages : en, de 
Subject Codes : 1 . 4 ,  5 . 4  
CAB: 9 7 2 5 2 8  

Seed weight i s  tabulated f o r  1 4 0  provenances o f  P .  contorta from throughout i t s  
natural range . The subspec ies rnurrayana ( f rom the Cascade Mt s . ,  Oregon and the 
S i e r ra Nevada, Cal i forni a )  had s i gn i f i cantly heav i e r  seed than the subspecies 
contor t a  and lat i fo l i a .  Seed weight w i t h i n  these 3 subspecies , and w i t h i n  the 
species as a whole ,  was nega t i vely correlated w i t h  lat .  and long . ,  and, except 
for the coastal subspecies contort a ,  pos i t i vely correlated w i t h  a l t . The seed o f  
the subspec ies bolander i  ( represented by only 1 provenance ) was l i ghter than would 
have been predicted by i t s  ext reme southern lat i tude . 

2 1 1 . LOTAN, J . E . ,  JENSEN, C . E .  Es t imat i ng seed stored i n  serot i nous cones of lodgepole 
p i ne .  
US Forest Servo  Research Paper INT-8 3 ,  1970 : 1-10 
Subject Codes :  4 . 4  
BIO:  5 2 066265 

2 1 2 .  SUTHERLAND, J . R .  The pathogeni c  fungus Caloscypha-fu1gens in stored con i f e r  seeds 
in B r i t ish Columb i a ,  Canada and relat ion o f  i t s  inci dence to ground and squ i rrel 
cache collected cones . 
Can . J .  For .  Res . ,  9 ( 1 ) ,  1979 : 1 2 9 - 1 3 2  

, S1,1bject Codes : 2 . 8 , 6 . 2 ,  6 . 6  
BIO:  68063166 

Stored seeds were assayed for the seed-borne fungus C .  fulgens and the pathogen 
was found in 0 ,  2 5 ,  3 ,  0 ,  0 ,  0 ,  2 9 ,  1 6 ,  1 4 ,  0 and 0% of the seed lots of Abies 
amab i l i s ,  A .  grand i s ,  pseudotsuga rnenz i esi i ,  P i nus ponderosa, P.  mont icola, P .  
contorta, Picea glauca , P .  engelmanni ,  P .  glauca X P .  engelmanni i  hybr i d ,  Tsuga 
mertensi ana and T. heterophylla , respec t i ve l y .  W i t h i n  infested seed lot s ,  
0 . 4- 2 2 . 4% o f  the seeds were i nfected . There was no r e l a t i onship between incidence 
of infested .seed lots and one year of cone collection or geograph i c  o r i g i n .  
Squ i rrel-cache collected cone s ,  especi a l l y  o f  P i cea spp . , had the h ighest 
i nc i dence, and slash-pi cked cones the lowest i nc i dence, of C .  fulgens infested 
seed lots . The percentage o f  d i seased seeds, w i t h i n  infested seed lots ,  was 
unrelated to the o r i g i n  o f  ground-picked cone s .  
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2 . 10 WOOD 

2 1 3 .  BENSON, R . E .  Lodgepole p i ne products and u t i l i za t i on .  I N :  Management of 
Lodgepole P i ne Ecosystems . 
USA, Washington State Univer s i ty Cooper a t ive Extension Serv i c e ,  197 ] ,  pub l . 1 9 7 5 :  
602-613 
7 r e f . 
Subject Cod e s :  8 . 1  
CAB: 7 57 7 2 7  

The character i s t i c s  o f  P i nus contocta wood that i n f luence i t s  u t i lizat ion are 
l i s t e d ;  At present , 300 m i l l ion f t J/year are harvested in the US and Canada . 
Lodgepole p i ne accounts for 1% of U . S .  sof twood lUmber output and 0 . 7% o f  wood 
consumed i n  the U . S .  Most is manufactured into dimension lumbe r :  demand for 
roundwood products ( pos t s ,  poles and pulpwood ) it l i m i te d .  Development o f  f u t u r e  
markets and demand for the wood are br i ef ly d i scussed . 

2 1 4 .  BRAZ IER , J , D .  A report on the e f fects of provenance on the t imber prope r t i es of 
lodgepole p i n e .  IN: P i nus contorta as an Exot i c  Spec i e s .  
Proc. o f  the 1980 IUFRO Wor k i ng Party Meeting on P i nus contorta provenances 
( S2-02-06 ) i n  Norway and Sweden. Research Note No. 3 0 ,  1981 : 181-207 
4 r e f . 
Subject Codes : 1 . 4  
RCA : XI086 

This paper summa r i zes wood propert ies o f  young ( 2 5  
grown under plantation condi t ions i n  England . 
information on p rovenance sources, anatomical 
compression s t r ength and pulping prope r t i e s .  

year Old) lodgepole p i ne t i mber 
Q i scussion and tab,les prov i de 

and phys i ca l  charact e r i s t i c s ,  

2 1 5 .  COL E ,  D . M . , JENSEN, C . E .  Est imat i ng phloem t h i ckness i n  lodgepole · p i ne stands 
u s i ng elec t r i ca l  res i st ance measurement s .  
Canadi an Journal of Forest Research, 1980 , 10 ( 1 ) :  102-106 
15 re f .  
Language: en 
Summary Languages :  f r  
Subject Codes :  5 . 1  
CAB: 1 2 58 8 8 4  

Correlat i ons among measurements of elec t r i ca l  res i stance of camb i a l  zone t i s sue, 
phloem t h i cknes s ,  and tree d i am. reported ear l i er for other spec i es were also 
found for lodgepole p i ne .  Hence, a model was developed for est i ma t i ng phloem 
t h ickness i n  lodgepole p i n e ,  an important factor i n  assess Lng stand suscept i b i l i ty 
to mounta i n  p i ne beetle ( Dendroctonus ponderosae ) epidemics . The pred i ct i ve model 
and procedures for scaling est i mates to spec i f i c  t i me and locat ion were tested 
w i t h  data from a lodgepole p i ne stand in Montana , USA, 160 km away f rom the sample 
trees used i n  f i tt ing the model .  Results for stand data grouped into 7 . 6  
estimates were w i t h i n  plus or minus 4% of class means of phloem t h i ckness for all 
d i am .  classes o f  the test stand . Model development and appl icat ion procedures 
should be appl icable to other species where est imates of phloem thi ckness and i t s  

, � di s t r i b u t i on i n  stands i s  o f  interes t .  From authors ' summa r y .  

216 . COLE, D . M .  Est i mat ion o f  phloem t h i ckness i n  Lodgepole P i ne .  
USDA For . Serv o Research Pape r ,  Inte rmoun t a i n  For . and Range Exp . St n . ,  1 9 7 3 ,  
No. INT-148 : 10 pp . 
10 re f .  
Subject Codes :  1 . 3 ,  6 . 1  
CAB: 3 0 5 1 7 1  

Reports resu l t s  o f  a study of 288, Pinus contorta var . lat i fol i a  trees ( 11-I55 
years o1d,- 0 . 8-19 . 5'" d . b . h . , 8 - 10 J ' tall ) in ' unmanaged stands i n  W .  Montana and 
SE Idaho. Phloem t h ickness was closely related to growth measurements that 
ref leet past v i gou r ,  e .  g .  type. Equa t ions are der i ved for pred i c t  ing phloem 
t h ickness and the poss i b i li t y  i s  d i scussed of us i ng phloem-t h i ckness d i s t r ibut ions 



217 . 

5 1  

t o  assess the vulnerab i l i t y  o f  P .  
ponderosae . 

contor t a  s tands to a t t ack by Dendroctonus 

COLE, D . M .  
USDA For . 
INT- 2 1 6 :  
1 r e f .  

Protecting 
S e r v o  Res . 

3 pp . 

Subject Codes : N/A 
CAB: 9 3 9 5 3 3  

and s t o r i ng increment cores i n  plas t i c  s traws . 
Note , Intermount a i n  For .  & Range EXp. Stn . ,  1 97 7 ,  NO. 

A method is des c r i bed for s ea l i ng and , j o i n i ng plast i c  d r i nk i ng-straws w i t h  
cellulose acetate tape t o  prevent cores f rom d r y i ng and s h r i n k i ng .  The method was 
tested for 3- day and 21-day o f f ice storage of 0 . 5 "  segments of sapwood and 4 "  
segments of heartwood of P i nus contorta and compared w i t h  results from a i r  d r y i ng 
and soaking i n  water for 3 0  minutes . Max i mum s h r i nkage of cores i n  sealed s t r aws 
a f t e r  3 days was 0 . 00 8 "  and t h i s  method gave better results than soa k i ng .  
Shr inkage was s i g n i f icantly greater a f t e r  21 days and was s igni f i cantly greater 
for s apwood than for hear twoo d .  Fungal growth was found on cores stores for 21 
day s .  Freezer storage o f  sealed s t raws i s  therefore suggested for periods o f  more 
than 3 days . 

218 . DIAZ -VAZ OLMEDO, J . A . , KNIGGE, W . ,  ECHOLS,  R .  Compar i sons between v a r i a t ions i n  
wood dens i ty measured b y  X-rays and changes i n  wood anatomy w i t h i n  the annual 
r i ng . 

219 . 

Bosque , 197 5 ,  1 ( 1 ) :  3 3- 4 2  
4 1  ref .  
Language : es 
Summary Languages :  de , en 
subject Codes : 1 . 3  
CAB: 7 8 3 2 1 4  

Values of den s i t y  w i t h i n  an annual r i ng and the dimensional var i at ion of cells are 
compared i n  wood o f  Douglas- f i r  ( Pseudotsuga menz i es i i )  and lodgepole p i ne ( P inus 
contorta ) .  The results show a great s im i l a r i t y  between the two measurements when 
compared in averaged sec t i ons every 0 . 2 4 mm in the rad i a l  d i rect ion. Measurements 
o f  cell d i mensions i n  the annual r i ng and determina t i ons of packing dens i t y  are 
presented. The i n fluence o f  cell-wall t h ickening and cell d i ameter ( thickening 
and f l a t tening e f fect ) on the change from early to late wood is also analyzed and 
d iscussed. 

DIAZ-VAZ , J . E . , ECHOLS ,  R . ,  KNIGGE, W. Compar a t ive study of the v a r i a t ions o f  
t racheid d i mensions , and of bas i c  dens i t y  a s  determi ned b y  X-rays , w i t h i n  the 
annual r i ngs ( o f  pseudotsuga menzies i i  and Pinus contor ta ) .  
Forstwis senscha f t l i ches Cent ralblat t ,  1 9 7 5 ,  9 4 ( 4/5 ) : 1 6 1 - 1 7 5  
4 3  ref .  
Language: de 
Summary Languages :  en 
Subject Codes : 1 . 3  
CAB: 5 3 6 6 6 1  

Increment cores were s t u d i e d  b y  X-ray dens i tome t r i c  and mic romet r ic techniques . 
Cell-wall t h i ckness and t rache i d  d i ameters were measured rad i a l l y  and 
tangent i al l y .  Dens i ty as determined by the X-ray technique was s igni f icantly 
correlated with the amount o f  cell-wall substance presen t .  D i f ferences between 
the curves for optical and X-ray measurements were found only in a small zone of 

'eai"ly wood . Cell-wall dens i t y  was computed as b e i ng 1 . 0 1  g/cm3 for Douglas - f i r  
and 1 . 07 g/cm3 for lodgepole p i ne a t  a mo i s t u r e  content o f  1 2 '5 ;  i t  d i d  not vary 
s i g n i f icantly w i t h i n  annual r i ngs . In general , r a d i a l  walls tended to be s l ightly 
t h i cker than tangent i a l  wal l s  i n  Douglas - f i r ,  and s l i ghtly thi nner i n  lodgepole 
p i n e .  Radial d i ameters of t rache ids tended t o  decrease from early to late wood i n  
both spec i e s .  The authors d i scuss the e f fect on dens i t y  v a r i a t ion w i t h i n  the 
annual r i ng of changes in cell-wall t h i ckness on the one hand and cell d i ameter on 
the othe r . 

220 . HAKKILA,  P . , PANHELAINEN, A .  On the wood prope r t i e s  of P i nus-contorta i n  F i nland . 
Metsantutkumu s l a i toksen Julk . ,  1970 , 7 3 ( 1 ) :  5 - 4 )  
Subject Codes : 1 . 3  
BIO:  5 2 1 0 7 5 6 7  
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2 2 1 .  HATTON, J . V . ,  MCGOWAN, W . M .  Strength prope r t ies o f  f looded t i mber and i t s  
u t i li z a t ion for k r a f t  pulp. 
Info.  Rep . , Western Forest Products Laboratory, Canada , 1 9 7 5 ,  No. VP-X-! S O :  i i i  
+ 2 6  pp. 
16 ref . 
Language: en 
Summary Languages :  i r  
Subject Codes : 8 . 1  
CAB: 5 8 5 2 7 6  

A study of t h e  u t i l i za t ion of a l a r g e  volume o f  t i mber that has been submerged for 
long periods a f t e r  the creat ion of a man-made reservo i r .  An evaluation of the 
s t r ength prope r t i e s  o f  samples o f  submerged Pinus contorta var . l a t i fo l i a  and 
P i cea glauca var . albe r t i ana showed a con s i derable r educt ion in modulus of 
e l a s t i C i ty in bending and i n  compression s t rength, due to the plast i c i z ing e f f ect 
of subme r s ion . Expe r i ments on k r a f t  pulping showed that chip qual i t y  and pulp 
y ield and qua l i t y  were sat i s factory . The mater i a l  i s  recommended for production 
of unbleached or bleached k r a f t  pulps . 

2 2 2 .  HEGER, L .  Long i t ud i na l  v a r i a t ion of spec i f ic g r a v i t y  i n  stems of black spruce, 
balsam f i r ,  and lodgepole p i n e .  
Canadian Journal o f  Forest Research, 1 9 7 4 ,  4 ( 3 ) :  321-326 
7 ref . 
Language: en 
Summary Languages :  f r  
Subject Codes : N/A 
CAB: 4 0 9 6 3 3  

Ten d i sks p e r  t r ee ,  cut at roughly equ i d i stant intervals throughout t h e  whole 
length of the stern, were taken f rom SO Picea ma r i ana , 50 Abies balsamea and 3 6  
P i nus contorta va r .  lat i fol i a  t rees represent a t i ve o f  var ious geographic areas 
and s i zes . The relat ion between d i s k  sp . g r .  ( dependent var iable ) and relat i ve 
d i s k  height i n  these t r ees was invest i gated . The s i mplest polynom i a l  adequately 
desoribing the relat ion was a parabola whose m i n i mum was at mid-stem i n  the spruce 
and f i r ,  and a t  70% of total height in the pine . The l i near term was s i g n i f icant 
only i n  the p i n e ,  and could be detected w i t h  9 5 %  confi dence i f  at least 14 t r ees 
were sampled . The quadra t i c  term could be detected w i t h  95% con f i dence i f  at 
least 4 8  spruce , 8 f i r  or 38 p i ne t rees were sampled . It is concluded that 
con f l i c t i ng e v i dence in s t ud ies of long i tudinal var i a t ion of sp . g r .  i n  P i cea spp. 
may be a t t r ibutable to use o f  a sample cont a i n i ng too few trees . In the study 
reported, dev i a t ions o f  the sample averages f rom the f i t ted values showed a 
s im i l a r  pattern for each spec i e s ;  t h i s  suggests that the action of factors 
governing wood s t ructure in stems o f  con i fe r s  depends more on the relat i ve height 
i n  the stem than on spec i e s ,  geographic area or absolute s i z e .  

2 2 3 . HENDERSON , J . , PETTY , J . A .  A compar i son o f  wood prope r t ies o f  coa s t a l  and 
i nter ior provenances of lodgepole p i ne Pinus contorta Doug 1 .  e x  loud . 
Fores t r y ,  1 97 2 ,  4 5 ( 1 ) :  4 9 - 5 7  
1 8  ref .  
Subject Codes : N/A 
CAB: 0 5 5 2 9 2  

There were s i gni f icant d i f ferences between Ame r ican coas tal provenance mater i a l  
and Cana d i an inland provenance mat e r i a l  grown a t  M i llbu i e ,  UK , i n  r i ng w i d t h ,  

, � percentage o f  e a r l y  wood , early-wood dens i t y ,  trache i d  length and w i d t h ,  nominal 
dens i ty and late- wood dens i t y .  I n  the coastal mater i a l ,  nominal dens i t y  was 
about 20% higher- than in the i nland mater i a l  and the inc idence of comp r e s s ion wood 
was much highe r , but the tracheids were about 20% shorter . There was a low 
pos i t ive correlation between nominal dens i t y  and r ing w i d t h .  

2 2 4 . L I EU ,  P . J . ,  KELSEY, R . G . , SHAFIZADEH, F .  Some chemical characte r i s t i c s  o f  green 
and dead lodgepOle p i ne and western whi t e  p i n e .  
U . S .  FOr .  Servo  Research Not e ,  Int . 0 ( 2 56 ) ,  1 9 7 9 : 1 - 8  
Subject Code s :  N/A 
BIO:  1 8 0 0 3 6 4 6  

2 2 5 . MAEGLI N ,  R . R . ,  WAHLGREN ,  H . E .  Western wood dens i t y  survey report number 2 .  
US For . Serv o Research Paper FPL- l 8 3 ,  1 9 7 2 :  1 - 2 4  



Subject Codes : N/A 
BrO: 7 3 0 3 4 7 2 3  
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226 . MARKSTROM, D . C . , HANN , R . A .  Seasonal v a r i a t ion i n  wood permeabi l i t y  and stem 
moi sture content o f  3 Rocky Mounta i n  sof twoods . 
US For . Servo Research Note ,  RM- 2 I 2 ,  1 9 7 2 :  1-7 
Subject Codes :  N/A 
Bro : 720 56660 

227 . MURARO, S . J .  Offal t i mber of lodgepole pine t rees . 
Can. Dep. Forest and Rural Development , Forest B r .  Dep. Publ . 
1 - 1 1  
Subject Codes : 8 . 1  
Bro: 5 1 0 5 1 8 2 3  

( 11 5 4 1 5 JF ) ,  1 9  

2 2 8 .  SANDBERG , K . R "  HERR I C K ,  F . W . , SELDERS , A . A .  
con i f e r s  for l i ghtwood induct ion . 

Paraquat treatment of northwest 

2 2 9 . 

Wood Science, 1 9 7 7 ,  10 ( 1 ) :  28-)0 
6 r e f . 
Subject Codes : 7 . 6  
CAB: 806390 

Trees 30-40 years old of western hemlock (Tsuga heterophyll a ) ,  Douglas- f i r  
( Pseudotsuga menz i es i i ) ,  S i t k a  spruce ( Picea s i tchens i s ) ,  lodgepole pine ( Pi nus 
contort a )  and western redcedar ( Thu j a  p l i cata ) growing i n  Washington were sprayed 
w i t h  8% paraquat sol . on exposed camb i a l  t i ssue 30-45 cm above ground in Aug . 
1 9 7 4  and were harvested i n  March 1 9 7 5 .  Di scs were removed f rom each stem above 
and below the wound and were examined v i s u a l l y ,  photographed and analyzed for 
r e s i n  and fatty acids . Treated lodgepole p i ne showed increased vola t i le o i l  and 
f r ee a c i d  content at the wound , but no v i s i b l e  s i gn of l i ghtwood formation was 
detectable 1 . 2  m above i t .  The response of Douglas- f i r  was anomalous , because one 
treated t r ee showed increased volat i le o i l  content wh ile a second d i d  not . 
Treated western hemlock ,  western redcedar and S i t k a  spruce trees showed death of 
camb i a l  t i ssue a t  the wound a r e a ,  but there was no s i g n i f icant l i ghtwood format ion 
i n  these speci e s .  

SHRIMPTON, D . M .  Extract i ves associated w i t h  wound 
attacked by the mount a i n  pine beetle and associated 
Canad i an Journal of Botany, 1 9 7 3 ,  5 1 ( 3 ) :  5 2 7 - 5 3 4  
3 3  r e f .  
Language: en 
Summa r y  Languages :  f r  
Subject Codes : 6 . 2  
CAB: 1 2 2 3 0 4  

response o f  lodgepole 
microorgani sms . 

pine 

Changes in extract i ve content that occur in the s apwood o f  Pinus contorta va r .  
l a t i fol i a  i n  response to attack by Dendroctonus ponderosae and associated 
micro-organi sms were studied. The most s t r i k ing change was a large increase i n  
total terpene content t o  a n  amount wel l above that normally observed i n  sapwood or 
heartwood . Free acids , pheno l i c  compounds and neutral components increased to a 
f inal concent r a t i on about the same as that i n  the hear twood , but at a much slower 
rate than terpene s .  Free sugar content decreased apa r t  f rom beta-phellandrene , no 
usually h i g h  or low values for the content of any one compound were observed i n  

, t�e wound- response t i ssue s ,  and all the components found were normal const i tuents 
o f  heartwood . 

230 . .  TAYLOR , F . W . , WANG , E . I . C . ,  MICKO, M . M .  198 2 .  D i f f e rences in the wood of 
lodgepole pine in Alberta . Wood and F i be r  1 4 ( 4 ) : 296-309 . 

S i gn i f i cant tree-to-tree d i f ferences i n  both relat i ve dens i t y  ( R D )  and trache i d  
length were found i n  lodgepole pine t rees growing i n  the mountains o f  western 
Albert a .  No geographic v a r i a t ions o f  the properJ i e s  were observed, but w i t h i n  
geographi c  growth zone s ,  trees growing at lowe� eleva t ions had longer 
trache i d s .  W i t h i n  the stem, RD decreased as h t .  above ground increased. The 
relat ionship of age ( r ings f �om p i t h )  and RD was d i f ferent at d i f ferent 
sampling heights w i t h i n  stems . At a l l  heights t rache i d  length increased w i t h  
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age .  From authors '  summar y .  

2 3 1 .  ZALASKY, H .  Anatomical mod i f i ca t ions i n  xylem o f  lodgepole pine con t a i ne r  
seedlings induced b y  'TOK-E-25 ( ni trafen ) . 
B i -monthly Research Notes , 1 9 7 8 ;  3 4 ( 3 ) :  1 3 - 1 5  
4 r ef . ,  2 p l .  
Subject Codes : 1 . 3 ,  7 . 3  
CAB: 1 273088 

The e f fects are described o f  weekly app l i cations o f  n i t rafen for 3 months on the 
1 s t  and 2nd-yr wood o f  seed l i ngs ma i n t a i ned out s ide for t he i r  f i rst growing 
season. Fibr i l  mod i f i c a t i ons observed in the tracheids were s im i l a r  to those 
caused by f r os t .  N i trafen also delayed maturation of daughter t r ache i ds , reduced 
seed l i ng growt h ,  and caused the deve lopment of abnormal buds . 

2 . 11 PHYSIOLOGY 

2 3 2 .  BALDWIN,  V . C . , BARNEY , C . W .  Leaf water potent i a l  i n  planted ponderosa and 
lodgepole p i nes . 
For. Sci . ,  1 9 7 6 ,  2 2 ( 3 ) :  3 4 4 - 3 5 0  
Subject Codes :  N/A 
BIO:  6 3 0 2 6 2 4 4  

L e a f  water potent i a l  o f  8 5 4  planted and naturally estab l i s hed ponderosa ( P inus 
ponderosa )  and lodgepole p i ne ( P .  contor t a )  seedlings from sample plots on the 
Front Range of northern Colorado ( USA ) , was measured in the f i eld u s i ng a pressure 
chambe r .  A i r  tempe r a t u r e ,  vapor pressure def i c i t ,  soi l moi sture and aspect were 
h i ghly correlated w i t h  leaf water potent i a l . S i gni f i cant d i f ferences in water 
poten t i a l  between plantings were related to spec ies , seed source, year of planting 
and shoot/root r a t i o .  Ponderosa p i ne usually requ i red 2 growing seasons a f t e r  
planting i n  prevalent subhumid cond i t ions before new root growth was e f fect ive i n  
r a i s ing low leaf water potent i a l  t o  the level o f  natural seed l i ng s . 

2 3 3 .  BASSMAN , J . H .  Ecophy s iolog i c a l  bas i s  for growth repression i n  lodgepole p i n e .  
E . P .  8 9 3 . 0 1 .  IN : Forest Research Review 1981-8 2 .  
M i n i s t r y  o f  Forest s ,  Victo r i a ,  B . C . , 1 9 8 3 :  42 
Subject Codes :  N/A 
RCA: X I 0 5 5  

2 3 4 .  BENECKE, U . ,  HAVRANEK , w . , MCCRACKEN, I .  Compa r a t i ve study of water u s e  b y  t r ee 
speci e s  i n  a mounta i n  envi ronment . I N :  Proceedings of So i l  and Plant Water 
Sympos i um ,  Palmerston Nor t h ,  New Zealand , 2 5 - 2 7  May, 1 9 7 6 . 
I n f o .  S e r i es , New Zealand Dept . of Science and Indu s t r i a l  Research, 1 9 7 7 , No. 
1 2 6 :  1 9 1 - 1 9 9  
4 r e f . 
Subject Codes :  8 . 8 . 3  
CAB: 1 2 0 0 3 3 1  

�
A mob i le laboratory i s  being used to mon i t o r  transp i ra t ion and C02 g a s  exchange o f  
planted Pinus muge, P .  centor ta and Lar i x  dec i d u a ,  and naturally regenerated 
nothofagus bolandri spp . cl i f fo r t ioides in the C r a i g i eburn Range, Canterbury,  at 
a l t i tudes 900-1300 m a . s . l .  The da i l y  course o f  gas exchange w i t h  respect to the 
mai n  cl i ma t i c  parameters is presented for selected days d u r i ng the 1 9 7 5-76 growing 
seaSOn. Compa r i sons are made between spec i e s  w i t h  spec i a l  reference to the 
i n f luence o f  vapour pressure de f i c i t  ( v . p . d . ) on t ransp i ra t ion dur i ng weather when 
large v . p . d .  i s  reached . Ind l ca t ions are that per u n i t  fol i age t ranspi rat ion 
rates increase in the order P. mugo, P. contor t a ,  N. boland r i ,  L .  dec i du a .  
Opt imum days for maximum p r i mary produc t i v i t y  a t  the expense o f  only moderate 
water loss occur i n  f ine but cool weather ( ca .  1 2 - 1 5  deg . C )  w i t h  v . p . d .  
rema i n i ng below 8 rnb when s o i l s  are close to- f i eld capa c i ty . An a ttempt i s  made 
to ext rapolate b ranch trans p i r a t i on data to account for t r ee and stand water 
losses a t  var ious a l t i t udes . 
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2 3 5 .  BOGGl E ,  R .  E f fect o f  water table height on root development o f  P inus-contorta on 
deep peat i n  Scotland . 
O i kos , 1 9 7 2 ,  2 3 ( 3 ) :  3 0 4 - 3 1 2  
Subject Codes : 2 . 3  
BIO: 5 6 0 2 5 5 7 2  

2 3 6 .  BRIX, H .  E f f ects of plant water s t ress o n  photosynthes i s  and s u r v i va l  o f  4 
con i fe r s .  
Can . J .  Fot:". Res . ,  1979 , 9 ( 2 ) : 160-165 
Subject Codes : 2 . 1  
BIO: 69029669 

Seedl ings o f  4 con i ferous spec ies , Douglas- f i r  ( Pseudotsuga menzies i i  ( M i rb . ) 
Franco ) ,  western hemlock ( Tsuga heterophylla ( Ra f . )  $arg . ) ,  white spruce ( P i cea 
glauca ( Moenc h )  Voss ) and lodgepole pine ( Pi nus contorta Doug1 . ) ,  were grown for 4 
mo. f rom germinati-on and were then exposed to s o i l  drying.  Rates o f  
photosynthes i s  were measured for all speci e s  and r a t e s  o f  d a r k  resp i rat ion and 
t r ansp i rat ion were measured for Douglas - f i r  and hemlock . In a study_ of s u r v i va l , 
seedlings were exposed to va r i ous durat ions of s o i l  d r y i ng and the plant water 
potent i al was determined before the plants were rewatered ; seedling survival was 
subsequently recorded. Rates of photosynthes i s  dec l i ned for Douglas-f i r ,  hemlock , 
spruce and p i ne when the plant water poten t i a l  decreased f rom - 1 0 . 0  -10 . 7 ,  -12 . 4  
and -6 . 6  bars ( 1  bar = 100 kPa ) ,  respec t i ve l y ,  and became zero w i t h  potent i al s  of 
- 5 3 . 9 ,  - 3 9 . 7 ,  -28 . 6  and - 22 . 4  bars . When grown together i n  the same pot and 
exposed to s o i l  drought , hemlock had a cons i stentl y  lower potent i al than 
Douglas- f i r  and spruce had a lower poten t i a l  than p i n e .  Hemlock could surv ive 
poten t i a l s  of -40 to -60 bars , whereas seedlings o f  the other spec i e s  s u r v i ved 
poten t i a l s  to -110 bars . ( Th i s  research has appl icat ion for seedling s u r v i va l  i n  
fores t r y  plant a t i ons dur i ng summer drought . )  

2 3 7 .  COCHRAN , P . H .  Tolerance o f  lodgepole pine and ponderosa p i ne seeds and seedlings 
to h i gh water tables . 
Northwest Sci . ,  1 9 7 2 ,  4 6 ( 4 ) : 3 2 2 - 3 3 1  
Subject Codes : NIA 
BIO : 57066073 

2 3 8 .  COUTT S ,  M . P . , ARMSTRONG, W.  Role o f  oxygen transport i n  the tolerance o f  trees to 
water logg ing . I N :  Proceed ings o f  a Conference on Physiolog i ca l  Gene t i c s  o f  
Forest Tree Y i e l d ,  Goreb r i dg e ,  Scotland , J u l y  1 3 - 2 1 ,  1 9 7 5 .  X V I I  + 567 pp . 
Academic Pres s ,  London, England, 1 97 6 :  3 6 1 - 3 8 5  
Subject Codes : N/A 
BIO : 1 50 0 1 3 1 2  

2 3 9 .  COWLING , J . E . , KEDROWSK I ,  R . A .  W i nter water relat ions o f  native and i n t roduced 
evergreens in interior Alaska . 
Can.  J .  Bot . ,  1980 , 5 8 ( 1 ) :  9 4 - 9 9  
Language: e n  
Summar y  Language s :  f r  
Subject Codes : 6 . 4  
L I S C :  4 6 5 6 4 9  

, In v i ew o f  w i nte r t i me browning o f  needles o f  p i nes int roduced i n  Alaska ,  winter 
desiccation damage was suspected. Howeve r ,  examination of f ield xyl�m wa�e r  
poten t i a l s  and relat i ve water contents indicated l i t tle water s t ress 1 n  p l ne 
needles but . severe s t ress i n  sunny nat i ve spruce needles and s l i ghtly less s t ress 
in shaded needles . Spruce ( P icea glauca ) were typ ical o f  drought tolerant plants 
and pines were drought avo i d i ng .  Needles o f  all spec ies photosynthes i zed at 
temperatures from 0 to 10 deg . C w i t h  rates i n  spruce being 10 t imes those i n  
yellow p i ne ( Pi nus bank s i an a )  and J t i me s  those i n  lodgepole p i ne ( Pi nus 
contor t a ) .  Whi le spruce needles had s i g n i f icantly more carbohydrate reserves a t  
t h e  end o f  t h e  w i n t e r  t h a n  d i d  p i ne needles , the l a t t e r  were apparently not 
severely carbohydrate depleted. 

2 4 0 .  DYKSTRA, G . F .  Drought r e s i s tance o f  lodgepole p i ne seed l i ngs in relat ion to 
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provenance and f ree water potent i a l .  
Research Notes , B r i t i sh Columbi a  Forest Service,  1 97 4 ,  6 2 :  7 pp. 
Subject Codes : 1 . 4 ,  6 . 4  
CAB: 4 0 3 9 5 5  

Two-year-old s t r a i ns o f  P i nu s  contorta o f  d i verse o r i g i n  exhi b i ted d i fferences i n  
shoot he ight , root volume , f resh we i g�t and s u r v i va l  scores i n  relat i on to 
provenance and f ree water potent i a l s  1 n  greenhouse expe r i ments ,  i n d i ca t i ng 
d i f ferences i n  drought res i s t ance between them. 

2 4 1 .  EDWARDS ,  W . R . N . , JARV I S ,  P . G .  A new method o f  measu r i ng water potent i a l  in tree 
stems by water i n jection.  
Plant , Cell and Envi ronmen t ,  1 9 8 1 ,  4 ( 5 ) : 463-465 
2 r ef .  
Subject Codes :  N/A 
CAB: 1 5 6 9 9 3 5  

The xylem water potent i a l  i s  calculated f r om t h e  f low r a t e  o f  water i n j ected i nto 
the xylem a t  2 or more known pressures . Data are presented for P i nus contor t a  4 m 
high i n  calm or w i ndy autumn weathe r . The method works only on act i vely 
transp i r ing tree s .  

2 4 2 .  ETTER, H . M .  Assessment o f  drought r e s i s t ance i n  con i fe r  seed l i ngs grown under 
var ious n i t rogen regimes . I N :  Abstracts of the Pape rs Presented a t  the XI 
International Botanical Congress and the Internat ional Wood Chem i s t r y  Symp . 260 
pp . 
X I  International Botanical Congress , Sea t t le , WA, USA, 1969 : 5 6  
Subject Codes : N/A 
BIO: 69081 3 5 1  

2 4 3 . FAHEY, T . O .  The ef fect o f  n i ght 
p inus-contorta-ssp-la t i fol i a .  
Oecol . Plant , 1 9 7 9 , 14 ( 4 ) : 4 8 3 - 4 9 0  
Subject Code s :  6 . 4  
BIO:  6 9 0 7 0 5 5 4  

f rost on the t r ansp i ra t ion of 

A series of several warm days and n i ghts was requ i red to s t imulate stomatal 
opening i n  lodgepole p i ne i n  the spr i ng a f t e r  the cold Wyoming ( USA ) w i nter when 
very l i ttle transp i ra t ion occurred. Overnight frost reduced leaf conductance the 
following day, and midday leaf conductance ( CL ) was h i ghly correlated w i t h  the 
mean temperature o f  sub- f r eez i ng n i ght s .  Although base xylem pressure potent i a l  
was i n f luenced b y  overnight f r ee z i ng ,  i t  was not correlated w i t h  C L ,  sugge s t i ng 
that frost may d i rectly a f fect stomatal physiology. Followi ng non- f r e e z i ng nights 
during the spr i ng ( when soil temperature is near 0 degree C ) ,  t r ansp i r a t ion 
appeared to be l i m i ted by water uptake at the roots , w i t h  internal water s t ress 
developing in the t rees d u r i ng the day . 

2 4 4 . FETCHER , N .  Patterns of leaf resi stance of lodgepole p i ne t r anspi r a t ion i n  
Wyoming , USA. 
Ecolog y ,  1976 , 5 7  ( 2 )  : 3 39 - 3 4 5  
Subject Codes : N/A 
BIO:  6 2 0 3 9 8 1 2  

L e a f  res i s t ance ( rL )  of lodgepole p i ne ( Pinus contorta s s p .  lat i fol i a )  was 
measured w i t h  an asp i r a t ion porometer at 3 s i tes i n  the Medi c i ne Bow Mount a i ns ,  
Wyoming ( USA ) . In the early part of the growi ng- season a l l  the s i tes had low leaf 
r e s istances ( 3-5 s/cm) and few s igni f icant changes in rL dur ing the day .  Towards 
the end o f  the growing season, i n  Aug . ,  s i g n i f icant i ncreases in midday leaf 
r e s istance occurred a t  all s i te s .  The greates t increase ( to 57 s/cm) was found on 
the d r i es t  s i t e .  Smaller increases ( to 10-14 s/cm) were measured at a dry-me s i c  
s i te and a mes i c  s i t e .  Stomatal control of transpi r a t ion was probably more 
important towar d  the end of the growing season and that the degree of control 
var ied w i t h  the soi l water reg i me of the s i t e .  The response of rL to soi l H20 
status appeared to be nonl inear . When base pressure poten t i a l  readings were above 
an upper threshold ( . apprxeq. -9 bars ) rL d i d  not increase dur i ng the day . Below 
a lower theshold ( . apprxeq. - 1 7  bars ) rL i ncreased s igni f icant l y .  Between the 2 
thresholds , changes i n  rL under high l ight cond i t ions were explai ned more read i l y  
b y  the interaction between vapor pressure def i c i t  and soi l H 2 0  status than by 
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e i ther factor alone. 

2 4 5 . FISHER, J . T . , REID, C . P . P .  Transp i rat ion o f  Arceuthob i urn-ame r icanum and 

2 4 6 .  

2 4 7 . 

P i nus-contorta under increasing levels of water s t r es s .  
Proe. Am. Phytopathol . Soc . ,  2 ,  1 97 5 :  29-30 
Subject Codes ;  8 . 8 . 3  
BIO : 7 6 0 6 8 3 2 7  

HOCKING, D . , MITCHELL, D . L .  
substratum peat on growth 
seed l i ng s . 

The i n f luences 
and drought 

of comm i nu t i on and compression o f  
tolerance o f  lodgepole p i n e  conta i ne r  

Can. J .  For .  Res . ,  3 ( 3 ) ,  1 9 7 3 :  
Language: en 
Summar y  Languages : f r  
Subject Code s ;  7 . 3  
BIO: 5 7 0 5 4 6 3 0  

3 4 2 - 3 4 5  

KAUFMANN, M . R .  
stoma t a  u s i ng a 
Plant Phys iol . 
Subject Codes : 

Evaluation of season temperature and 
leaf conductance model . 

BIO: 7 5 0 1 7 290 

( Be t hesda ) ,  1 9 8 2 ,  6 9 ( 5 ) :  1 0 2 3 -1026 
N/A 

water s tress e f fects on 

A model was developed earl i e r  desc r i b i ng conductance for 3 con i fers ( Picea 
engelmann i i  Parry ex Engelm . , Abies l a s i ocarpa ( HOok . )  Nutt .  and Pinus contorta 
var .  l a t i f o l i a  Engelm . ) and 1 hardwood ( Populus t r ernuloides Michx . )  u s i ng only 2 
terms , photosynthet i c  photo f l u x  dens i t y  ( PPFD ) and absolute humid i t y  d i f ference 
from leaf to a i r  ( DAH ) . U s i ng r e s i dual analy s i s  techniques ( actual minus · 
est imated conductance ) ,  i t  was determi ned that no seasonal or temperature e f fects 
e x i sted that were not taken into account w i t h  PPFD and DAH . Conductance was 
reduced on days following cold nights ( below 4 deg . C )  or, in aspen, when xylem 
pressure poten t i a l  was less than -20 bar s .  A mathemat ical model i s  g i ven to take 
these terms i nto account . 

2 4 8 . KAUFMANN, M . R .  Leaf conductance as a function of photosynthet i c  
photon f l u x  den s i t y  and absolute humi d i t y  d i f ference from leaf t o  a i r .  
Plant Phys io1 . ( Bethesda ) ,  6 9 ( 5 ) ,  1 9 8 2 :  1 0 1 8 - 1 0 2 2  
Subject Codes : N/A 
BIO: 7 50 1 7 289 

For an ent i re season of stomatal act i v i t y ,  lea f or needle conductance was observed 
on 4 s pp . , each i n  a d i f ferent genus : Engelmann spruce ( Picea engelmanni i parry 
ex Engelm . ) ,  subalpine f i r  ( Ab i es las iocarpa ( Hook . )  Nutt . ) ,  lodgepole pine ( Pinus 
contorta var .  lat i fo l i a  Engelm . )  and aspen ( Populus t r emuloides Michx . ) .  
Conductance i n  the natural envi ronment was described for a l l  species by 
photosynthe t i c  photo f l ux dens i ty ( PPFD) and absolute humi d i t y  d i f ference f rom 
leaf to a i r  ( DAH ) .  The only data not f i t t i ng t h i s  relat ionship were con i f e r  data 
collected a f t e r  f reez i ng n i g h t s  or aspen d a t a  collected d u r i ng a short period i n  
Aug . when water s t ress occu rred. I n  both cases , leaf conductance was reduced . 
Apparent l y ,  PPFD and DAH a r e  p r i mary factors controll i ng stomatal function for 
plants growing i n  t he i r  nat i ve range; secondary factor s ,  such as temperature and 
water s t ress , a f fect conductance intermittent l y ,  except when plants are growing 
ou t s i de t he i r  normal envi ronmental cond i t ions . 

2 4 9 . KAUFMANN, M . R . , TROENDLE ,  C . A .  The relationship of leaf area and fol i age b i omass 
to sapwood conduct ing area in 4 subalpine forest tree spec i e s .  
For . Sc I .  198 1 ,  2 7 ( 3 ) :  4 7 7 - 4 8 2  
Subject Codes : 2 . 2 ,  2 . 7 ,  5 . 6  
BIO:  7 30 4 6 2 3 7  

Leaf dry weight and a r e a  were s t rongly correlated w i t h  sapwood area measured a t  
1 . 37 m ,  b u t  leaf a r e a  per unit sapwood a r e a  var i ed w i d e l y  among species : 1 . 88 m2 
. cntdot . cm-2 for subalpine f i r ,  0 . 7 2 for Engelmann spruce , 0 . 44 for lodgepole 
pine and 0 . 19 for aspen ( P i cea engelmanni i ,  Abies las iocarpa , Pinus contorta and 
Populus t r emuloides ) .  The leaf area : sapwood area relat ionship was nearly constant 
for d i f ferent por t ions of the crown, a l t hough the relat i onship was e r r a t i c  i n  
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subalpine f i r .  The upper portion of 
area r a t i o  as the ent i r e  crown of 
that a physiolog ical balance e x i s t s  
requi rements o f  t h e  shoot . 

a larger t r ee has the 
a smaller t r ee .  ' T h i s  

between conduct i ng 

same leaf area : sapwood 
supports the hypothe s i s  
t i ssue and t h e  water 

2 5 0 .  KNAPP, A . R . , SMITH, W . K . Water relat ions and succession in subalpine con i f e r s  in 
southeastern Wyoming . 

2 5 1 .  

Bot . Gaz . ,  1 9 8 1 ,  14 2 ( 4 ) :  5 0 2 - 5 1 1  
Subject Codes ; 3 . 4  
L I S C :  6 4 3 208 

The water relat ions of three succes s i onal coni fer s ,  Pinus contort a var .  lat i fol i a  
Engelm . ,  Picea engelmann i i  P a r r y ,  and Ab i e s  lasiocarpa ( Hook . )  Nutt . ,  were 
mon i tored a t  early success ional ( open) and late successional ( understory ) s i tes 
through the summer of 1980 i n  southeastern Wyoming. Max i mum leaf conductance to 
water vapor d i f fu s ion ( gwv ) at the open s i t e  was g reatest in A. l a s iocarpa ( 6 . 1  
rom s-l ) ,  intermediate i n  P .  contorta ( 3 . 9 rom s-l ) ,  and least i n  P .  engelmanni i  
( 1 . 5  mm s - 1 ) .  Although values of maximum gwv were lower i n  a l l  three con i fers a t  
t h e  understory s i te than at t h e  open s i t e ,  the decrease was much greater f o r  P .  
contorta ( 64 % ) versus A .  l a s i ocarpa ( 39 % )  and P .  engelmanni i  ( 13 % ) .  D i f ferences 
in water relations among the three con i fers may cont r i bute to the observed early 
successional status of P. contorta compa red w i t h  the late succe s s i onal con i fe r s  
( P. engelmanni i  and A .  las iocarpa ) i n  the subalpine zone of t h e  Rocky Mounta ins . 

KNIGHT , D . H . , FAHEY , T . J . ,  et a l .  
forests est imated with whole-tree 
Ecology, 1 98 1 ,  6 2 ( 3 ) :  717-726 
Subject Codes : 5 . 6  
L I S C :  6 3 5 3 3 6  

Transp i rat ion f rom 100-year-old lodgepole 
potomete r s .  

p i ne 

Whole-tree potometers were used to e s t i mate transpirat ion f rom two contras t i ng 
stands of lOO-year-old lodgepole p i ne ( Pinus contorta Dougl .  var .  lat i fo l i a  
Engelm . ) forest growing on the same s i te i n  southeastern wyoming . Although one 
s t and had nearly ident ical leaf area i nd i ces ( 7 . 3  and 7 . 1 )  and Clear-day 
t r anspi rat ion rates ( 3 . 3  and 3 . 4  rom/d ) .  I nd i v i dual tree basal area and maximum 
observed 24-h uptake were highly correlated, w i th the largest trees 20-26 cm dbh )  
transp i r ing 4 0 - 4 4  L on clear days i n  early summe r . Max imum observed hou rly uptake 
for the larger trees was 2 . 5- 3 . 5  L ,  w i t h  total nightt i me uptake b e i ng about 12% of 
24-h uptake. On overcast days potometer-uptake was reduced by 20-4 4 % ;  dur i ng 
r a i ny periods uptake was reduced to nearly zero . The resul t s  a r e  compared to data 
obta i ned w i t h  d i f ferent methods by other inve s t i ga t o r s ,  w i t h  the conclus ion that 
whole-tree potometers can be a useful tool for studies on tree water relat ions and 
for est i ma t i ng short-term forest t r anspi ra t ion when lea f water potent i a l  is not 
l i m i t i ng leaf conductance. 

2 5 2 .  KUPFERBERG , S .  Cut icular res i s t ance o f  con i fe r s  in relation to the tree l i ne .  
J .  8iol . ( BrOnx , N . Y . ) ,  1 98 0 , 50 ( 2 ) :  7-10 
Subject Codes : N/A 
B1O: 2 1 0 4 7 1 2 5  

2 5 3 .  LEISER,'  A . T . , HARRI S ,  R . W . , PAUL , J . L .  Evalua t ion , selection and propagation o f  
landscape plants for survival character i s t ics . 

, p project CA-D-EHT- 3 3 35-H ,  Uni v .  of Cal i fo r n i a ,  Dav i s ,  CAL, 1 3  Sep 7 4  to 3 0  Sep 8 0  
. Subject Codes : 1 . 2 , 7 . 4 . 4  

CRI S :  0 0 6 6 4 37 

Object ives:  Develop e f f i c i ent methods of screeni ng plant spec i e s  for the i r  
abi l i t y  to w i thstand and perform well under s t ress cond i t ions . Approach: 
Investigate the relations h i p  between ce r t a i n  physiolog ical and morpholog ical 
characte r i s t ics and the ab i l i ty of plants to w i thstand spec i f i c  s t ress s i t u a t i ons . 
The relationships between s a l i n i t y  tolerance and cell sap osmo t i c  concentrat ion 
and drought tolerance and photosynthet i c  dark reaction pathways w i l l  be 
i nves t igated . Ve r i f ication o f  the val i d i t y  o f  screening techniques developed w i l l  
b e  accomp l i shed b y  f i eld test i ng .  progress : A f i ve year study investigated the 
relat ionship between h ighway ope r a tion and plant damage in the Tahoe Bas i n  and 
adjacent h ighways . These studies included f i eld surveys, greenhouse s t ud i e s ,  s o i l  
s a l t  appl icat ion t r i a l s ,  foli"ar salt app l i cat ion t r i a l s , an Arm i l l a r i a  root rot 
i nocu l a t i n  study, a seasonal f luctuation of salt study , the ef fect of temperature 
on salt uptake and a bark absorption o f  salt study . � ighway de i c i ng s a l t  i s  a 
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cause of damage on coni fers , usually l im i t ed to 3 0  feet from the pavement edge. 
D r a i nage patterns and salt car r i ed by aerosols ,may extend damage f a rther f rom the 
pavemen t .  Beetles were an important cause of damage along h i ghway corr i dors of 
the study area . Depth o f  f i ll and armi l l a r i a  root rot had l i t t l e  apparent e ffect . 
Of the four p r i nc i pa l  coni fers in the study a r e a ,  J e f frey pine and lodgepole p i ne 
appeared " the most tolerant of salt and incense cedar was the most suscept i b l e .  
The true f i r s  were i ntermed i a t e  i n  sens i t i v i t y .  Symptoms and e s t i mated c r i t ical 
threshold levels o f  leaf Na and C l  a r e  g i ve n .  The soils o f  the study area appear 
to leach well and there was no evidence of 3 3 1 t  b u i ld-up d u r i ng the course of the 
study. Root uptake of salt i s  low when a i r  �mpe r a t ures a r e  low. There d i d  not 
appear to be uptake of salt through the bar:·{ of the t rees . The f i nd i ngs of t h i s  
study are compared t o  those o f  Scharpf and Srago f o r  the Tahoe Bas i n .  

2 5 4 .  LOPUSHINSKY, W .  Stomatal closure i n  con i f e r  seedl i ng s  1 n  response to leaf 
moisture s t ress . 
Bot . Gaz . ,  1969 , 1 3 0  ( 4 )  : 258-263 
Subject Codes :  N/A 
BIO:  51063008 

2 5 5 .  LOPUSHINSKY, w . , KLOC K ,  G . O .  Transpi ra t i on o f  con i fer seed l i ngs i n  relat i on to 
s o i l  water potent i a l . 
For .  Sc i . ,  1 9 7 4 ,  2 0 ( 2 ) :  1 8 1 -18.6 
Subject Codes : 2 . 3  
CAB: 59001981 

2 56 .  LOTAN , J . E . , JOYE, N . M .  J r . Some variat ion o f  te rpenes i n  Montana lodgepole 
p i n e .  
U S  Forest S e r v o  Research Note INT- 1 2 0 ,  1970 : 1 - 4  
Subject Codes : N/A 
BIO:  71022745 

2 5 7 . MARK , W . R . , REI D ,  C . P . P .  Lodgepole p i ne dwa r f  m i s tletoe xylem water potent i als . 
470-471 For .  ScL , 1 7 ( 4 ) ,  1 9 7 1 :  

Subject Codes : 6 . 2  
BIO:  530628 3 3  

2 5 8 . MILLER, D . R . , BERGEN, J . D . ,  GILBERT, M . J .  Ver t ical and hor i zontal tempe rature and 
vapor pressure pro f i les in a lodg.epole p i ne stand . 

2 5 9 . 

I N :  Procee d i ngs 14th Conference on Forest and Ag r .  Meteorol . ,  Am . ,  Meteor01 . 
Soc . ,  197 9 .  
Subject Code s :  N/A 
RCA: X 1 2 0 0  

PERRY , D . A . , LOTAN, J . E . , 
family response to s t ress 
For .  Sci . ,  1978 , 24 ( 4 ) :  
Subject Code s :  5 . 4  
BIO: 68053488 

HINZ , P . ,  HAMILTON , M . A .  Var ia t ion 
induced by polyethylene glycol 6000 . 
5 2 )-526 

i n  lodgepole pine 

�09gepole . p i ne ( Pi nu s  
.

conto r t a )  seedlings f rom 1 9  w i nd-po l l i nated fami l i e s  
representing 6 populat L ons were g rown under v a r y i ng levels o f  osmot i c  s t ress 
i nduced by polyethylene glycol 6 0 0 0 . Measurements of dry weight and v i gor 
responses showed that f am i l ies v a r i ed s igni f i cantly in st ress r e s i stance, but 
populat ions d i d  not . Purposeful alterat i on of the forest genet i c  system should 
consider s t ress res i stance, as well as growth charac t e r i s t i cs .  I nd i v i dual t ree 
selection for res i s tance to the type of s t ress i mposed here may be more e f f ic ient 
than the provenance approac h .  

260 . REYNOLDS , J . F . , KNIGHT, D . K .  Hydrolog i c  characte r i s t ics o f  spruce, f i r  and 
lodgepole p i ne forest l i t t e r  i n  Wyoming.  
J .  Colo-Wyo. Acad . Sci . ,  1 9 7 2 ,  7 ( 2- 3 ) :  106 
Subject Codes� N/A 
BIO:  73004888 
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2 6 1 . RITCHIE, G . A . , RODEN , J . R . , KLEYN, N .  1 98 5 .  Phy s i ological qua l i t y  o f  
lodgepole p i n e  and inter ior spruce seed l i ng s : e ffects of l i f t  date and 
durat ion of freezer storage. Canadian Journal Forest Research. 
1 5 ( 4 ) : 636-6 4 5 .  

Owing to frozen ground, nur s e r i e s  i n  i n t e r i o r  Oregon, Washington, and B r i t i s h  
Columbi a  a r e  often unable t o  l i ft bare-root seedlings dur i ng midwinter when 
they are i n  peak physiological cond i t ion. The r e fore,  seedlings are normally 
l i fted i n  the autumn and planted e ither immedi ately or a f t e r  ove rwinter 
storage, or l i fted in the spring and planted e i ther immediately or a f t e r  b r i e f  
storage. Thi s  study was conducted t o  ascertain which o f  these s t rateg i es 
produced planting stock of the highest physiolog ical qua l i t y .  The spec i e s  
evaluated were lodgepole p i n e  and i n t e r i o r  spruce ( Picea glauca/engelmanni i 
complex ) .  Seedlings were g rown i n  a Weyerhaeuser Canada nursery i n  Br i t i sh 
Columbi a  and l i fted on 9 dates from early Oct . 1982 to late March 1 9 8 3 .  
Seed l i ng qua l i ty was evaluated a t  each l i f t  date and fOllowing 2 and 6 months 
storage at -1 degC . Evaluat ions cons i sted of measurements of dormancy release 
index , root growth potent i a l  ( RGP ) , s t ress r es i stance ( SR ) , and frost hardiness 
( FH ) . The ma i n  e f f ects of l i f t  date and storage durat ion were general l y  h i ghly 
s i g n i f icant on all seed l i ng-qual i ty a t t r ibutes . L i f t  date-storage du rat ion 
i nteractions were also highly s i gni f icant i n  most cases . Dormancy weakened 
throughout w i nter in the nurse r y ,  w i t h  accumulated chi l l ing . Storage slOvled 
the release o f  dormancy for mOst l i f t  date s .  RGP was very high i n  
autumn-l i fted seed l i ngs , but declined rapidly a f t e r  storage . RGp aga i n  
i ncreased i n  late w i nte r , but was not appreciably a f fected by storage except 
for March- l i f ted seed l i ngs . SR was relat i vely high i n  autumn-l i f ted seed l i ng s  
and very low i n  spr i ng-l i fted seed l i ng s . SR was also reduced by storage, 
especi al l y  a f t e r  6 months . Howeve r , SR d i d  not fall as rapidly i n  stored 
seed l i ngs as it d i d  in seed l i ngs left in the nursery bed . FH was -30 degC i n  
early October , d u r i ng midwinter FH was beyond the l i m i t  o f  measurement ( - 4 0  
degC ) .  Seed l i ngs of both species appeared to deharden i n  storage , but a t  a 
relat ively slow rate . I t  i s  concluded that the best operat ional s t rategy i s  
autumn l i f t ing,  beginning November 1 ,  w i t h  overwinter storage at -1 degC . 
Spr i ng-l i f ted seedlings tended to exhi b i t  low RGP , low SR,  low FH, and poor 
storab i l i t y .  

2 6 2 .  RUDLOFF, E .  VON , LAPP, M . S . ,  MCMINN, R . G .  1 98 5 .  Chemosystema t i c  studies i n  
the genus P i nu s .  V .  v a r i a t ion i n  the leaf o i l  terpene compos i t ion o f  young and 
old lodgepole pine trees f rom d i f ferent moi sture regimes near P r i nce George, 
B r i t i sh COlumb i a .  Canad i an Journal Forest Research.  1 5 ( 5 ) : 801-208 . 

.-

Leaf o i l  te rpene compos i t ion was investigated i n  samples collected f rom 
lodgepole p i ne stands f rom cont rast i ng moi s ture reg i mes ( 400-l200 rom annual 
precipitation)  w i t h i n  upland and bog s i tes . I n  add i t i on to the terpene 
patterns recorded previousl y ,  a new one w i t h  relat i vely high percentages 
( 5-28% ) of the terpinene group was found. This pattern was encountered mainly 
in old trees with very low y i elds ( 0 . 1% )  of vol a t i l e  o i l , espec i a l ly i n  t r ees 
f r om shaded stand s .  The absence o f  res i n  canals in the leaves o f  such trees 
may be the reason for the low y i elds , but the reason for the l i nk w i t h  
relat i vely h i g h  terpinene group percentages i s  obscur e .  young trees growing i n  
the v i C i n i t y  o f  such st ands had mainly normal patterns . No d i f ferences between 
upland and bog s i tes or dry and wet s i tes were found in young trees i nd i ca t i ng 
that old trees from bogs or wet s i tes east of P r i nce George provided progeny 
w i t h  the normal terpene patterns , even though many of the old trees had the new 
terpene pattern. Samples from two 12- to 1 3-year-old provenance t r i a l s  
o r i g inat i ng from west and east of P r i nce George had terpene patterns s im i l a r  t o  
those o f  the young trees f rom the natural s t ands . 

2 6 3 .  RUNNING, S . W .  Envi ronmental and phys iological control of water flux through P i nus 
contort a .  
Can . J .  For . res . ,  1980 , l O ( l } :  8 2 - 9 1  
3 1  ref . 
Language: en 
Summary Languages : f r  
Subject Codes : 2 . 1 , 8 . 8 . 3  
L I S e :  4 9 3 2 62 

Measurements o f  leaf conductance, leaf water potent i a l ,  tempe r a t u r e ,  hum i d i t y ,  and 
r a d i at ion collected on a stand of P .  contorta throughout a growing season a t  the 
Fraser Experimental Forest i n  central Colorado, USA a r e  reported. The d a i l y  range 
o f  leaf conductances decreased 10-fold f rom' June to Augu s t .  A h i g h  cor relat ion 
( R2=O . 7 5 )  was found between predawn leaf water poten t i al and mor n i ng max i mum leaf 
conductance . Low atmosphe r i c  hum i d i t y  s i gn i f i cantly decreased mi dday leaf 
conductance. A compar i son w i t h  hum i d i t y  responses p u b l i shed for other con i fe r s  
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t h i s  s t u d y .  Seasonal change i n  total soi l -plant 
non l i ne a r ly correlated ( R2=O . 9 9 )  w i t h  change i n  
a n  i nd i rect measure o f  s o i l  water poten t i a l .  

2 6 4 .  RUNNING, S . W .  Rela t i ng plant capa c i t ance to the water relat i ons o f  
Pi nus-contorta. 
For .  Ecol . Manage . ,  1 9 8 0 , 2 ( 4 ) :  2 3 7 - 2 5 2  
Subject Codes: N/A 
B I O :  70067632 

Internal water storage o f  P.  contorta Doug! . ex . Loud. ( lodgepole pine) was 
est imated by both calculation and me·asurernent . Read i l y  available water f rom 
internal storage was calculated to be capable of providing 0 . 6  h o f  maximum 
transp i rat ion. This e s t i mate was substantiated by d i rect measurement . Needle 
water content cont r ibuted only 4 %  of total storage, but had an impo�tant role i n  
stomatal r esponse through the control o f  leaf conductance b y  leaf water potent i a l .  
Leaf water potent i a l  was h i ghly correlated w i t h  needle water content when 
measurements were taken under low t r anspi rat i on cond i t ions which m i n i m i z ed the 
flow-related component o f  water potent i a l .  When trees were cut and a l lowed t o  dry 
upright , the needles r e t a i ned water and a stable leaf water poten t i a l  for up to 33 
days as the stem sapwood was depleted. Sapwood water content o f  intact trees 
remained f a i r ly cons tant a t  60-70% of saturat ion throughout the summer .  

2 6 5 .  RUNNING , S . W .  F i eld e s t i mates o f  root and xylem res i s tances i n  P i nus-contorta 
u s i ng root exc i s ion. 

266 . 

J .  Exp . Bot . ,  1980 , 3 1 ( 1 2 1 ) :  5 5 5 - 5 7 0  
Subject Codes: 2 . 3  
B I O :  70060684 

A root e x c i s ion technique was used to est imate that propor t i on o f  total r e s i stance 
to water flux res i d i ng in the soi l ,  the root and the xylem o f  lodgepole p i ne ( P .  
contor t a  Dougl . ex . Loud . )  trees i n  the f ield.  Root exci s ion a t  mid-day always 
resulted in rapid recovery of l e a f  water potent i a l  when water was suppl ied to the 
cut stem, sugge s t i ng a h i g h  s o i l- root r e s i stance. Transp i rat ion was unaffected i f  
leaf water potent i a l  before cutt ing was not l imit ing leaf conductance. By 
mi d-June water uptake by the exci sed stern always exceeded calculated crown 
t r ansp i r a t ion indicat i ng recharge o f  i nternal sapwood storage . Predawn leaf water 
poten t i a l  before root exc i s ion was highly correlated w i th total s o i l -plant 
r e s i stance ( r 2 = 0 . 8 9 )  and calculated root water uptake ( r 2  = 0 . 9 2 ) .  

RUNNING, S . W. , 
P i nus-contorta 
Plant Phys iol . 
Subject Codes : 
BIO : 70040063 

REID, C . P . Soi l  temperature i nf luences 
seed l i ng s . 

( Bethesda ) ,  1980 , 6 5 ( 4 ) :  635-640 
2 . 3  

on root res i s t ance of 

The i nf luence of low temperature in the root zone on water uptake in lodgepole 
p i ne ( P .  contorta Dougl . ex Loud . )  was studied under laboratory cond i t ion s .  To 
remove soil hydrau l i c  i nf luence , 2-yr-old seedlings were t ransferred to solution 
cultures and ma i nt a i ned i n  temper a t u re cont rolled water baths . Short-term 
measurements of lea f conductance , leaf water poten t i a l  and t r i t i ated water 
movement were taken a t  root tempe r a t u re s  f rom 22 degree down to 0 degree C .  Root 
res i st ance was calculated to be 67% of total plant res i s tance at 7 deg . C and 9 3 %  
a t  0 deg . C .  I n  add i t ion, a n  Arrhenius break was found i n  a plant r e s i s tance 
vs . temperature plot , sugges t i ng a s i g n i f icant change w i t h  temperature i n  the 

, memb rane pathway in the root water uptake system. 

267 . SALAMON, M. Res i s tance mo i s ture meter correction factors for western softwood 
speci e s .  
For . Prod. J . , 1 97 2 ,  2 2 ( 1 2 ) :  46-47 
Subject Codes: N/A 
B I O :  7 3 0 3 3 3 4 8  

268 . SCOTT, D .  Compar i son between lodgepole p i ne and mounta i n  beech i n  establi shment 
and carbon dioxide exchange . 
New zealand J .  Bot . ,  1 97 0 ,  8 { 3 ) :  3 5 7 - 3 6 0  
Subject Codes : NIA 
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269 . SHRIMPTON, D . M . , THOMPSON, A . J .  1 98 5 .  Relat i onship between phloem t hi c kness 
and lodgepole p i ne growth character i s t i c s .  Canadian Jou rnal Forest Resear c h .  
1 5 ( 5 ) : 1004-100 8 .  

Depth o f  the phloem ( i nner bark ) layers i n  lodgepole pine ( Pi nus contorta vat .  
lat i fol i a )  i s  a factor i n  the development o f  outbreaks o f  the mount a i n  p i ne 
beetle ( Dendroctonus ponde rosae ) .  Five lodgepole p i ne stands i n  the i n t e r i o r  
of Br i t i sh Columb i a  spanning the ages a f fected b y  this beetle ( 47 - 1 4 7  y r ) were 
studied.  Relationships were determi ned between thi ckness o f  the phloem layer 
and radial and B . A .  i ncrements over various per iods of t i me, as well as D . B . H .  
The t h ickness o f  the phloem layer dec l i ned over the age spanned i n  t h i s  study. 
The best predictor of phloem thickness was the B . A .  increment i n  the 6-10 y r  
before sampl i ng .  D . B . H .  was a poor predictor o f  phloem t h i ckness . 

2 7 0 . SMITH, W . K .  Impo r t ance of aerodynami c  res i s t ance to water use e f f i c i ency i n  3 
con i fe r s  under f ield cond i t i ons .. 
Plant Phys iol .  ( Bethesda ) ,  1980 , 6 5 ( 1 ) :  1 32 - 1 3 5  
Subject Codes : NjA 
BID: 69070570 

The quant i t a t i ve importance o f  aerodynamic r e s i s tance to H20 vapor and C02 
exchange was determi ned for shoots from saplings of 3 con i fers ( Ab i es l a s i ocarpa 
( Hook ) Nut t . ,  P i nus contorta Dougl . ,  Juniperus commu n i s  L . )  under natural 
cond i t ions i n  the f i e l d .  A comb i nat ion o f  relat ively low stomatal r e s i s t ances ( 
300 s/cm) and low wind speeds ( 30 cm/s led to substant i a l  cont r i but ions of the 
aerodynamic res i s tance GRAPHIC to water use e f f i c iency (WUE 
Photosynthe s i s/transp i r a t i on )  for all 3 spp. For A. l a s i ocarpa , t ransp i r a t i on 
was calculated to be 44% less and photosynthes i s  17% less due to the presence of 
GRAPHIC which led to a predi cted increase in WUE of 57% compared to the calculated 
WUE when GRAPHIC was assumed neg l i gible . S i m i la r  increases i n  WUE were computed 
for P. contorta ( 48 % )  w i t h  somewhat smaller values for J .  commun i s  ( 3 4% ) .  These 
results are d i scussed in terms of the e s t i mated importance of GRAPHIC on water and 
photosynethes i c  relat ions of plants that had relat i vely low stomatal r e s i s tances 
and grow in microhab i t s  w i t h  low w i nds . 

2 7 1 .  SPOMER , G . G . ,  STOS ZEK,  K . J .  Comp a r i sons of water poten t i a l s  i n  bole and needle 
t i ssues of lodgepole p i ne .  

2 7 2 .  

Can . J .  For . Res . ,  1 97 8 ,  8 ( 4 ) :  4 3 9 - 4 4 1  
Subject Codes :  2 . 2 ,  2 . 7  
BIO:  68005417 

Osmo t i c  potent i a l s  o f  comb i ned phloem and camb i a l  t i ssues f rom stem plugs were 
compa red w i t h  those of needles taken concurrently f r om the same P i nus contorta 
Dougl . e x  Loud va r .  l a t i f ol i a  Engelm. Ove ral l ,  stem t i s sue poten t i a l s  were 
about twice as h i g h  ( less negat ive ) as those of needle s ,  and no correlat ion was 
found to e x i s t  between values from these 2 t i ssues.  On the other hand, no 
s i g n i f i cant d i f ferences e x i s ted between potent ials i n  t i ssues f rom d i f ferent 
heights or between north and south exposures on the same bol e .  

SWANSON, R . H .  Samp l i ng for d i rect transpi r a t i on est imate s . 
J .  Hydrol . .  1 97 0 .  9 ( 2 )  : 72-77 
Subject Codes : N/A 

' LI S C :  5 8 0 1 7 1  

Heat-pulse veloc i t i e s  are d i rectly i nd i ca t i ve of transpirat ion rate . The 
t ransp i r a t i on of i nd i v i dual trees or stand s  can be compared provi ded the 
heat-pulse veloc i t y  values are representa t i ve o f  and f rom compa rable 
water-conduc t i ng xylem. The results of a pre- sample to determine the stat i st i ca l  
samp l i ng intens i t i e s  necessary t o  obt a i n  comparable heat-pulse veloc i t y  d a t a  f rom 
lodgepole p i ne showed that 10 t rees would const i tute an adequate sample i n  most 
instances . For length-of-transp i r i ng-day compa r i sons , 2 trees would s u f f i c e .  
Thi s  number o f  samples can be eas i ly handled b y  One person, w i t h  one inst rument , 
on an hourly sampl ing sequence . 

2 7 3 .  SWANSON, R . H .  Veloc i t y  d i s t r ibut ion patterns i n  ascending xylem sap d u r i ng 



2 7 4 .  

t ransp i r a t ion. 
Flow, 1 9 7 4 ,  1 :  
Subject Cod e s :  
L I S C :  5 8 4 9 7 3  

1 4 2 5- 1 4 3 0  
8 . 8 . 3  
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The ascending sap s t ream o f  t rees exhi b i t s  flow prope r t i e s  analogous to flow i n  
p i pe s .  Data collected f rom lodgepole pine and Engelmann spruce f rom 1 9 6 0  t o  1 9 7 0  
suggests t h a t  t h e  flow i s  laminar and i ts veloc i t y  d i s t r i bu t ion parabol i c .  I n  
coni fers , sap ascends t hrough t rache i d s  more or less uni formly d i s t ributed across 
a cylindr i ca l  band o f  comparat i vely wet sapwood sur round i ng a cylinder of 
phys iologically inac t i ve dry hear twood . The diameter o f  the void area i n  
i nd i v idual t racheids i s  larger a t  the centre o f  t h i s  band o f  sapwood than a t  
e i ther the bark or heartwood interphases . Thus the s i z e  o f  the sap conduc t i ng 
elements are themselves d i s t r ibuted i n  a somewhat parabol i c  d i s t r i bution i s  not 
known. An important app l i cat ion of t h i s  f i nd i ng l i es in the measurement of water 
use by t rees i n  forest hydrology research. Two heat pulse veloc i t y  measurements 
( measurements used to est imate sap f low rates ) made s imultaneously at spec i f i ed 
but unequal depths are s u f f i c i ent to des c r i be both average flow velocity and the 
cross sect i onal area through which such flow occu r s .  Thus both the "A" and "V" of 
the cont i nu i ty equation are desc r i bed in a flow system w i t h i n  which the conduct i ng 
cross section var i es w i th t i me . 

SWANSON, R . H .  Water use by mature lodgepole pine.  
o f  Lodgepole Pine Ecosystems Sympos ium. 
Wash. State Un i v . ,  Coop Extension Serv . ,  Pullman, 
Subject Codes : N;'A 
L I S C :  5 9 0 7 7 8  

I N :  Proceedings , 

WA , 1 97 5 :  264-277 

Management 

Transp i rat ion by ind i v i dual lodgepole p i ne ( P inus conto r t a )  t rees var i ed f rom 2 
l/day d u r i ng Sept . i n  Alberta to 9 1  l/day during Feb . i n  New Zealand . The 
average clear day water use by each t ree dur i ng summer in Colorado i s  22 . 7  1 ,  i n  
Alberta 8 . 8  1 ,  and i n  New Zealand 4 4 . 4  1 .  The annual water use b y  a mi xed s tand 
of lodgepole p i ne and Engelmann spruce i n  Colorado was 2 9 2  rom of which the 
lodgepole p i ne por t ion used 1 3 8  mm. A t h i nned stand of Alberta lodgepo le p i ne 
t ransp i red 1 7 0  mm wh i l e  the unt h i nned counterpart used 2 3 9  mm. The annual water 
use by a pa r t icularly well-watered plot of lodgepole pine in New Zealand was 1 100 
mm, w i t h  that from more normally watered s i te s  370 to 400 mm. There is no 
absolute standard against which the water use o f  an i nd i v i dual lodgepole pine tree 
or stand can be judged. As inci dent solar r a d i a t ion supp l i es most o f  the energy 
for t ransp i rat ion, i t  is suggested as a poss ible standard for stand s .  S i nce 
actual solar rad i a t ion f i gures were not avai lable , a poten t i a l  f i gure based on the 
theor e t ical clear sky r ad i a t ion and precipitat ion data is def i ned for t h i s  paper 
as the monthly clear sky rad i a t ion incident on any g i ven s i te reduced by the 
number o f  days dur i ng the month that the prec i p i tat ion is greater than 2 . 5  mm. 
Thi s  " s tandard" applied to the Alberta and New Zealand summer t ranspi rat ion rate 
indicates that s i tes where the trees u t i l i ze approx . 20% o f  the potent i a l  
i nsolat ion may be ope r a t i ng at near max i mum e f f i c iency for d i ameter growth.  Da i ly 
and seasonal t ranspi rat ion values are s i te and t ime spec i f i c .  

2 7 5 . WAMBOLT, C . L .  Con i fe r  water potent i a l  a s  i n f l uenced by stand dens i t y  and 
envi ronmental factor s .  
Canadian Journal o f  Botany, 1 9 7 3 ,  5 1 ( 1 2 ) :  2 3 3 3- 2 3 3 7  
8 ref . 
Subject Codes : N/A 
CAB: 3 7 1 6 7 9  

The relat ion between t ree dens i ty and leaf water potent i a l  ( . • • •  i )  i n  1 4  stands o f  
'Juniperus osteosperma and J .  scopulorum ( homogeneous w i t h  regard to other factors 

that eQuId i n f l uence . . .  i , e . g .  slope, exposur e ,  and soi l )  was evaluated by 
mul t i ple regress ion and correlation analy s i s ,  and the two factors were shown to be 
h i ghly s i gni f i cantly correlated. Thi s  was i nterpreted as quant i tat i ve evidence o f  
int raspec i f i c  compe t i t ion f o r  avai lable moi s t u r e  b y  plants .  Fu rther measurements 
were made o f  a number o f  s i te var i ables in three s tands each of J .  osteosperma, 
J. scopulorum, Picea engelmann i i ,  Pinus conto r t a ,  P .  flex i l i s ,  P. ponderosa and 
pseudotsuga menz ies i i ,  in Wyoming , and s·i g n i  f icant correlat ions were found between 

• . • •  i and a l t i tude , sand % ,  tempe r a t u r e ,  r . h . and vapour pressure def i c i t ,  even 
though the s t ands were in widely d i vergent habi ta t s .  

276 . YAVITT, J . P . , FAHEY, T . J .  1 9 8 5 .  Chemical compos i t ion o f  i n t e r s t i t i al water i n  
decaying lodgepole pine ( Pinus contorta s s p .  l a t i fo l i a )  bole wood . Canad ian 



Journal Forest Research. 1 5 ( 6 ) : 1 149-1153 .  

The chemical composi t i on of i nterst i t ia l  water i n  highly decayed lodgepole p i ne 
( Pinus contort a ssp. 1at i fo l ia )  bole wood l y i ng on the forest floor was sampled 
d u r i ng the spring snow melt period i n  1 9 8 1  and 1 98 2 .  The solu t i ons were 
dominated by nutr i ent-r i ch organic compounds, and more than 9 5 %  of the 
d i ssolved total N and P occu r r ing in organically bound forms . Relatively low 
C : N  ( 45 : 1 )  and C : P  ( 2 80 : 1 )  r a t ios for these organic compounds were 4- and 
1 2 - fold lower than C : N  and C : P  rat ios for the solid phase, respec t i vely , 
suggesting that they were preferen t ially minerali zed by heterotrophic 
microorganisms . Subsequent r a p i d  absorp t i on by tree roots and mi crobes d u r i ng 
the snow melt period probably was respons ible for ma i n t a i n i ng the low 
inorganic N and P concen t r a t ions that occu rred.  Presence of soluble 
polyphenols and carbohydr a t e s ,  p r imary components of the l ignocellulose wood 
subst rate,  suggest that the d i ssolved organic compounds resulted i n  part f rom 
the i ncomplete ox i d a t i on of organi c  matter decay product s .  Soluble organic 
l i gands accounted for more than 65% o f  the solution charge balance. Although 
80% of the d i s solved organic carbon was a c i d i c  in nat u r e ,  sol u t i on pH values 
were rather higher ( 5 . 4 ) ,  in part because of high concentrat ions of base 
c a t i ons . 
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277 . BAER, N . W .  Soi l  water relat i ons of lodgepole p i n e .  
D i s se r t a t i on Abstracts Internationa l ,  B ,  1 9 7 6 , 36 ( 8 ) : 3 6 9 6  
Subject Codes : J . 6 ,  8 . 8 . 3  
CAB: 903510 

Growth chamber expe r i ments with lodgepole p i ne ( Pinus contorta ) seedlings showed 
that t r anspi ra t ion became negl i g ible a t  8 . 7% soil m . e .  ( so i l  water potent i a l  
- 1 5 . 2  bar ) .  For evaporat ion from the s o i l  s u r face , the values were 8 . 9% and - 1 7 . 6  
bar .  Needle t i ssue lost v i a b i l i t y  when the soil m . e .  was 4 . 9- 5 . 8% .  Expe r i ments 
w i t h  polyethylene glycol showed that at a water poten t i a l  of about -20 bar , roots 
o f  P. contorta seedlings were apparently unable to absorb water : transp i ra t ion 
ceased and the seedlings d i ed w i t h i n  a week . F i eld t r i al s  in the Bighorn Nat i onal 
Forest (Colorado ) ,  were also performed, to determine the effects of wat e r ,  shade 
and seedling s i ze on the s u r v i val of planted 2 + 0 seedl i ng s .  In a wet season 
( 19 7 3 ) ,  none of these v a r i ables affected s u r v i va l ,  but i n  a dry season ( 19 7 4 ) ,  i t  
was s i gni f i cantly increased by shadi ng .  

2 7 8 . BEl L ,  C . E .  Ecology o f  grassland commu n i t i e s  i n  the Car i bou aspen, lodgepole pine, 
Douglas- f i r  zone, B r i t i s h  Columb i a ,  Canada . I N :  Abstracts o f  the Papers 
Presented at the X I  Internat i onal Botanical Congress and the Internat ional Wood 
Chem i s t r y  Symp . 260 pp X I  Interna t i onal Botanical Cong r e s s ,  Seat t l e ,  WA, USA, 
1969 : 1 2  
Subject Codes : 3 . 4  
BW: 69081076 

279 . BERGEN, J . D .  Ver t ical prof i les o f  wind speed i n  a p i ne stand . 
For . Sci . ,  1 9 7 1 ,  1 7 ( 3 ) : 3 1 4 - 3 2 1  
Subject Code s :  6 . 4  
BW: 53007757 

280.  BERGEN , J . D .  A i r  movement i n  a forest clear i ng a s  indicated by smoke d r i f t .  
Agr icul tural Meteor-ology ,  1 9 7 5 ,  1 5  ( 2 )  : 165-179 
14 reL , 3 pl . 
Subject Codes : 6 . 5  
CAB: 9 2 8 2 2 4  

Observations were made i n  1 9 7 1  and 1 9 7 2  on t h e  behaviour o f  multiple smoke plumes 
in an i solated clearing ( 10 x 80 m) cut in an even-aged stand ( avg . height 10 m )  
of lodgepole p i ne ( P i nus contorta ) i n  Wyoming.  The a i r  movement i n  t h e  clea r i ng 
alternated between an unseparated flow and a central vortex motion s imilar to that 
found in a square notc h .  The trans i t ion involved a s trong c i rculation along the 
crosswind a x i s  of the clear- i n g .  A i r- speed and tu rbulence were greatest d u r i ng the 
vortex flow. 

2 8 1 . DESPAIN,  D . G .  Vege t a t i on of the Big-hor-n Mount a i ns ,  Wyomi ng ,  in relation to 
substrate and c l i ma t e .  

2 8 2 .  

Ecol . Monog r . ,  1973 , 4 3  ( 3 )  : 3 2 9 - 3 5 5  
, Spbject Codes : N/A 

BW: 57048290 

FRANKLI N ,  J . F . , DYRNESS , C . T .  Natural vegetation 
Pac i f i c  Northwest Forest and Range Expe r i ment 
Department of Agriculture,  Portland, Oregon, USDA 
Report PNW- 8 ,  1 9 7 3 :  4 1 7  pp . 
Subject Codes : N/A 
RCA: X 1 0 2 1  

o f  Oregon and Washington. 
S t a t i on ,  Forest Ser v i c e ,  U . S .  
Forest Service General Technical 

Thi s  report presents the major vegetation types w i th i n  the States o f  Oregon and 
Was h i ng'ton. In i t  are outl i ned the major phytogeographic uni t s  and t he i r  relation 
to env i ronmental factors .  Sources of d e t a iled information on the envi ronment and 
vegetation of the Pac i f i c  Northwest ar-e prov i de d .  Photographs i llustrat ing the 
major plant communi t i e s  are include d .  
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28 3 .  HORN , E . M .  
pine . 

Ecology o f  the pumice desert Crater Lake Nat ional Par k ,  USA 

Northwest S c i . ,  
Subject Code s :  
B1O: 5 0 1 0 1 7 1 4  

196 8 ,  4 2 ( 4 ) :  
2 . 11 

1 4 1 - 1 4 9  

lodgepole 

2 8 4 .  LOTAN , J . E . ,  PERRY, D . A .  1 9 8 3 .  Ecology and regenerat ion of lodgepole p i ne .  

2 8 5 . 

Int f &Res , USDA Forest Service,  M i ssoula , MT , USA. Ag r i cu l t u r e  Handbook . V+Sl 
p.  

A comprehens ive review o f  the l i te r a t u r e ,  w i th empha s i s  on prac t i ca l  
appl i ca t i ons . 

MACK , R . N . , RUTTER , N . W . , BRYANT, 
pos tglaci a l  vegetation h i s tory i n  
Qua t . Res .  ( N . Y . ) ,  1 9 7 8 , 1 0 ( 2 ) :  
Subject Codes :  N/A 
B1O: 67036774 

V . M .  JR . ,  VALASTRO, S.  Reexamination o f  
northern Idaho, USA , Hager Pond , Bonner County . 

2 4 1 - 2 5 5  

Hager Pond , a mi re i n  northern Idaho ( USA)  reveals at least 5 pollen zones s i nce 
sediments formed after the last recession of continental ice ( 9 5 0 0  yr B . P . ) .  Zone 
I ( 9 50 0 - 8 3 0 0  yrs B . P . ) cons i st s  ma i nly of d iploxylon p i n e ,  plus low percentages of 
Abi e s ,  Artemi s i a  and Picea . SEM ( scanning electron microscopy ) examination of 
con i f e r  pollen a t  selected levels in the zone reveals that P i nus albicaul i s ,  P .  
mon t i cola and P .  contorta are present i n  unknown propor t ions . The zone resembles 
modern pollen spec t r a  from the Ab i e s  las iocarpa-P. albicaul i s  assoc i a t ion found 
local l y  today only at h i gh eleva t ion. Presence of whiteba r k  p i ne indicates a 
coole r , moi ster climate than at present , but one which was rap i dly replaced i n  
Zone I I  ( 8 3 00-7600 y r  B . P . ) b y  warme r ,  d r i e r  cond i t ions as infer red b y  promi nence 
of g r a s s  w i t h  diploxylon p i ne .  Zone I I I  ( 7600-3000 B . P )  was probably dominated by 
pseudtosuga menz i e s i i ,  plus d i ploxylon p i ne and prominent Artemi s i a  and denotes a 
change i n  vegetation but cont inuation of the warmer d r i e r  cond i t ions . Beg inning 
at 3000 yr B . P .  Picea engelmann i i ,  A .  las iocarpa and/or A .  grand i s  and 
d iploxylon p i ne were dominants and the i n f e r red c l i mate became cooler and mo i s t e r  
concomi tant with Neoglac i a t i o n .  The modern c l i mate c l i max ( zone V ) , w i t h  Tsuga 
heteroph y l l a  as domi nant , has eme rged in approximately the last 1 5 0 0  yr . 

2 8 6 .  MATTSON, W . J .  ( Ed i tor ) The role o f  a r t h ropods i n  forest ecosystems . 
New Yor k ,  USA, Spr i nger-Ve rlag , New Yor k ,  I nc . ,  1977 : x + 106 pp . 
many ref . ,  3 p l .  
Subject Codes : 6 . 1  
CAB : 8 5 6 4 5 5  

A COllection o f  1 2  papers f rom a sympos ium a t  the 1 5 t h  Interna t i onal Congress of 
Entomology , Washington, D . C .  Aug . 19-27 , 1976 , i ncluding the following of 
forestry i nteres t :  Amma n ,  G . D .  The ro�e of the m?unt a i n  pine beetle i n  lodgepole 
pine ecosystems : impact on succeSS 10n . It 1 S  concluded that Dendroctonus 
ponderosae has exploited the niche of ' harvest i ng '  P i nus contorta var . l at i fo l i a  
a t  or s l ightly before mat u r i t y ,  thus ma i nt a i n i ng the produc t i v i ty o f  t h e  s tand . 
Hei n r i ch ,  B. Pol l i na t ion energet i c s :  an ecosystem approach. Crossley , 0 . 1 . ,  Jr . 
The roles of terres t r i a l  saprophogous a r t h ropods i n  forest soils : current status 
of concepts .  MCBraye r ,  J . P .  Con t r ibut ions of cryptozoa to forest nut r i ent 

, cycle s .  D i ndal , D . L . �  Met z ,  L . J .  Commun i t y  s t ructure of Collembola a ffected by 
f i re f r equency. 

2 8 7 .  MILE S ,  S . R . , S INGLETON, P . C .  Vegetat i ve h i story o f  C i nnabar Park in Med i c i ne-Bow 
National Forest ,  Wyom i ng ,  USA . 
Soi l .  Sci . Soc. Am. Proc . ,  1 9 7 5 ,  39 ( 6 ) : 1204-1208 
Subject Codes : N/A 
B1O : 6 1 0 5 4 1 4 4  

2 8 8 .  MINORE , D .  E f fects o f  a r t i f i c i al f lood i ng o n  ·seed l i ng surv ival and growth of 6 
northwestern USA tree spec i e s :  Douglas - f i r ,  S i tka spruce , hemlock ,  red ceda r ,  
lodgepole p i n e ,  red alde r . 
US Forest S e r v o  Research Note, 1968 , PNW-9 2 :  1-2 



2 8 9 .  

Subject Codes : N/A 
BIO: 69032160 

NYLAND , E.  Lodgepole pine i n  the 
Spec ies . 
Proe . of the 1980 IUFRO Wor k i ng 
( 52-02-0 6 ) i n  Norway -and Sweden. 
Subject Codes : 1 . 5 ,  3 . 1  
RCA: Xl080 

Yukon . I N :  P i nus contorta a s  

Party Mee t i ng on 
Research Note No . 

P i nus contort a  
3 0 ,  1 9 8 1 :  2 7 - 4 3  
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an Exot i c  

provenances 

This paper de"sci:.' ibes lodgepole p i ne seed, seed product ion and root ing problems 
with respect to the Yukon c l i ma t e .  The advantages o f  u s i ng Yukon-o r i g i n  Pinus 
contorta seed a r e d i s cussed . 

2 9 0 .  POJAR , J .  1 9 8 5 .  Ecolog ical class i f i cat ion of lodgepole p i ne in Canada . Pages 
77-88 in Lodgepole p i n e :  t h e  spec i e s  and i t s  management . Sympo s i um 
proceed i ng s . Washington State Univer s i t y ,  Pullman, WA. 

The mos t perva s i '"e ecolog i c a l  class i f icat i on w i t h i n  the Canadian range- of 
lodgepole p i ne is a b i ogeocl i mat i c  ecosystem class i f icat ion adapted by the 
Alberta and B r i t i s h  Columb i a  Forest Services f rom the pioneering work of V. J .  
Kraj ina and h i s  student s .  The taxa result f rom a synthes i s  of c l i ma t e ,  
vegetation,  and s o i l  dat a .  The system includes ecosystem u n i t s  ( assoc i a t ions , 
subassoci a t i ons , types ) ,  which are synthes i zed f rom i nd i v idua� ecosystems or 
biogeocoenoses , and b i ogeocl i ma t i c  units ( zones , subzones , var i ant s ) ,  which 
represent geog raphical areas . Zonal or c l i ma t i c  c l i max assoc i a t ions 
character i z e  subzone s ,  and provide the l i nk between the two types of uni t s .  
B r i t i s h  Columb i a  and Alberta a r e  presently d i vided into 1 7  or- 1 8  b i ogeoc l i ma t i c  
zones and numerous subzones . Lodgepole pine occurs i n  a l l  but three of these 
zones , but is most abundant in cool , montane and subalp i ne ,  i nt e r i o r  por t ions 
of the Canadian Cord i llera . Lodgepole p i ne func t i ons as a pos s i b le c l i ma t i c  
climax spec i e s  i n  only one a r e a ,  a cold , d r y  subzone i n  the C h i lcot i n  d i s t r i c t  
of B . C .  Although t ra d i t ionally v i ewed a s  a s e r a l  spec i e s .  lodgepole p i ne could 
be interpreted as a major component of " c l i max "  veget a t i on where frequent ; 
large-scale d i s t urbance i s  norma l .  The class i f icat ion o f  one subzone o f  the 
Sub-Boreal Spruce Zone is out l i ned at the ecosystem leve l .  Flor i s t i c  and 
hab i t a t  features are summa r i zed for three of the ten forest assoc iat ions that 
have been d i f ferent i ated in the subzone. S i lv i cultural interpretat ions l i nked 
to the class i f icat ion i nvolve reforestat ion , t ree spec ies select ion , s i t e  
preparat ion, b r u s h  hazard , stock type, stocking standards , and dens i t y  control . 
Aids to ecosystem ident i f i c a t i on and interpretation i nclude maps , 
desc r ipt ions , keys , hab i tat g r i d s ,  topog raph i c  sequences ,  g u i des to plant 
ident i f ic a t i on ,  out l i nes of management recommendat ions . and an act i ve t r a in i ng 
program . Future research needs include complet i on of the i n i t i a l  
clas s i f ication; clas s i f icat ion of s e r a l  ecosystems ; s t ud i es o n  success ion , 
energy and b i ogeochemi c a l  cyc l i ng ,  s i te product i v i t y ,  and impacts of management 
on these processes ; and a system of ecological reserves . 

2 9 1 .  REHFELDT , G . E .  Cold acc l i ma t i on i n  populat ions of p i nus-contorta from the 
northern Rocky Mount a i n s ,  USA . 
Bot . Gaz . ,  1 9 8 0 , 1 4 1 ( 4 ) : 4 5 8 - 4 6 3  
Subject Codes : 1 . 4 ,  3 . 1 ,  6 . 4 ,  7 . 3  
BIO: 72001816 

,Free z i ng tests were conducted to fol low cold acclimation in seed l i ngs representing 
30� populat lons of P. contorta f rom the northern Rocky Moun t a i n s .  For each o f  1 2  
dates from Aug . - Nov . ,  leaves f rom 2-yr-old seedlings growing i n  a common 
envi ronment were frozen at 4 test temperatures . Injury from freez ing was scored 
prima r i ly by t i ssue d i scolorat ion . Hardiness of popu lat ions developed in a slow 
and uni form pattern. Mean d i f ferences i n  the ha r d i ne s s  of populat ions were 
read ily detected throughout acclimation, and the relat i ve rank i ng o f  popu l a t i ons 
for hardiness remained essent i a l ly cons tant . Elevation and geographic region o f  
the seed o r i g i n  accounted f o r  7 8 %  o f  the var i ance i n  ha r d i ness among popu lat ions . 

2 9 2 .  SANDERSON, J . E . , et a 1 . Proceed ings , Tall Timbers F i re Ecology conference No. 1 4  
and Intermount a i n  F i re Research Counci l  F i re and Land Management Sympos i um ,  Oct . 
8-10, 1974 , M i ssou l a ,  Montana . 
Tallahassee , Fla . ,  USA; Tall Timbers Research Stn . , 1976 , i x  + 6 7 5  pp. 
many ref .  
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Subject Code s :  6 . 3  
CAB: 816914 

At the j o i nt meet i ng on f i re and land management 32 papers were presented in three 
sections. The F i r e  Management Section contained 10 pape r s  i nclud i ng f ive related 
to spec i f i c  f i r e  management in Rocky Mounta i n ,  Grand Teton, Yellowstone and 
Glacier Nat ional Park s ,  and the following: Sanderson, J . E .  The role of f i re 
suppression i n  f i re management . Devet , D . O .  Descon ( de s i gnated control burning 
system ) : u t i l i z ing benign w i l d f i re s  t o  achieve land management object i ve s .  
Eleven papers were presented i n  the F i r e  Ecology Sec t i on, includ i ng :  Bock , J . H . i  
Bock C . E . : Hawthorne , V . M .  Further s t u d i e s  o f  natural reforestat ion i n  the 
Donner Ridge Bur n .  K i ckert , R . M . : Taylo r ,  A . R . : F i rmage , D . H . ; Behan, M . J .  
Fire ecology research need s ,  ident i f ieq by research scient i st s  and land manager s .  
Lotan, J . E .  Cone serot i ny - f i r e  relat ionship i n  lodgepole p i ne ( Pi nu s  contorta ) .  
Wicke r , E . F . ; Leaphar t ,  C . D .  F i r e  and dwarf m i s tletoe ( Arceuthobium spp . ) 
relat ionships i n  the northern Rocky Mount a i ns . Parmeter , J . R . , J r . ;  Uhrenhold t ,  
B .  Effects o f  smoke o n  pathogens and other fung i .  Lyon, L . J . ;  S t i ckney , P . F .  
Early vegetal success i on following large nothern Rocky Mounta i n  w i ld f i re s .  

2 9 3 .  SATTERLUND, D . R .  C l imat i c  factors and Lodgepole Pine . I N :  Management o f  
Lodgepole P i ne Ecosy stems . 
USA, Washington State Univers i t y  Cooper a t i ve Extension Ser v i c e ,  197 3 ,  publ . 1 97 5 :  
297-309 
32 ref .  
Subject Codes :  6 . 4  
CAB: 7 57461 

Clas s i ca l  
contorta 
suggested 
u s e f u l .  

c l imat i c  class i f i cat ions a r e  of l i t t l e  value in the management o f  
because o f  i t s  tolerance o f  w i d e  v a r i a t i on i n  cl i ma t i c  factor s .  
that a study o f  c l ima tology i n  terms o f  energy balances would be 

P i nu s  
I t  i s  

more 

2 9 4 .  SHEPPARD , J . S .  The i nf luence of geo-thermal temperature gradients upon vegetation 
patterns in Yellowstone National Par k ,  USA. 
D i s s .  Abs t r . I nt . ,  8 ,  Sci . Eng . ,  1971 , 3 2 ( 3 ) : 1 4 0 3-8 
Subject Codes : 3 . 1  
BID:  72093099 

2 9 5 .  TAYLOR , D . L .  Some ecolog ical i mpl icat ions o f  fores t f i re control in Yel lowstone 
National Par k ,  Wyoming . 

296 . 

Ecolog y ,  5 4 ( 6 ) , 197 3 :  1 3 9 4 - 1 )9 6  
Subject Codes :  6 . 3  
BID: 57024799 

TESCH, S . D .  Comparat i ve stand deve lopment i n  
Pseudotsuga-menz i es i i -var-glauca forest i n  wes t e r n  
Can. J .  For .  Res . ,  1 9 8 1 ,  1 1 ( 1 ) :  8 2- 8 9  
Subject Codes : 1 . 5 ,  3 . 4  
BIO:  7 2 0 5 1179 

an old g rowth 
Montana, USA. 

Douglas - f i r  

The compos i t ion, s t ructure and reproduct ive dynamics for 2 old-growth Dougl as - f i r  
v � ( P .  menz i es i i  va r .  glauca ( 8e i s sn . ) Franco) stand s ,  located on oppo s i ng north 

and south aspects , were analyzed to recons t r uc t  t he i r  past developmental patterns . 
Results i nd i cate that the north aspect stand developed an even-aged structure 
i n t i ally and s h i fted to an uneven-aged s t r ucture over t ime . The theory of 
monospeci f ic dominance by the cl imax species is s upported on the north aspects as 
Douglas-f i r  ma i nt a i ns the highest importance value o f  all spec i e s  presen t . The 
compe t i t ive exclusion p r i nciple app e a r s  i nappropr iate i n  t h i s  case as lodgepole 
p i ne ( Pi nus conto r t a  Dougls . ) ,  an i ntolerant , seral dominant , i s  reprodu c i ng 
success f ul ly under the old-growth canopy . The south aspect stand has developed an 
uneven-aged s t ructure and mai n t a i ns it as harsh envi ronmental condi t ions l im i t  
reproduc t i ve success t o  favorable m i c ros it e s , precluding complete canopy closur e .  

2 9 7 .  VOLLAND, LEONARD A .  1 9 8 5 .  Ecolog ical clas s i f i ca t ion o f  lodgepole p i ne i n  the 
United State s .  Pages 6 3 - 7 5  in Lodgepole p i ne :  the species and i t s  management . 



Symposium proceed ings . Washington S t a t e  Univers i t y ,  Pullman, WA. 

L i terature relat i ng t o  ecolog ical class i f icat ion o f  lodgepole p i ne in the 
united States is r ev i ewed w i t h  emphas i s  being placed on the last 15 yea r s . 
The Review d i scusses ecolog ical status of the species and importance o f  
lodgepole p i n e  s i t e  class i f i ca t ion to resource management cons iderat ions . 
These class i f i ca t i ons usually relate to the successional status of lodgepole 
pine and how the investigator perceives the pos i t ion of the species i n  that 
context . The species occurs i n  three d i s t inctly d i f ferent ecological niches 
across i ts geographic range : ( 1 )  as a seral species to more shade tolerant 
tree species , ( 2 )  as a relat i vely stable codominant w i t h  one or more other 
spec ies , and ( 3 )  as the only t ree layer dominant . Character i s t i cs which 
i n fluence the seral status o f  lodgepole pine include i t s  wide ecolog ical 
ampl i tude , the f r equency o f  stand d i s t u rbance and s i ze of the area being 
d isturbed . Successional development where lodgepole i s  e i ther seral or 
per s i stent usually fol low mul t iple pathways depending upon associated species 
and stand history.  C l imax s i tes have topographi c  and/or edaphic 
charac t e r i st ics cons idered too harsh for success f u l  establi shment o f  other 
spec i es . A s t ra t i f icat ion o f  lodgepole envi ronments per m i t s  management to be 
d i rected to those s i tes where resource values, r i s k  t.Q stand dete r ioration,  or 
opportuni ties for species manipulation a r e  the greates t .  The plant commu n i t y  
i s  one way of achieving t h i s  strat i f i ca t i on s i nce information a f fect i ng 
lodgepole management dec i s i ons ( cr i t i ca l  envi ronmental cont rols and 
successional trends ) a re inherent to the communi t y .  Another approach is to 
correlate populat ion studies o f  s i z e  or age d i s t r i bu t i ons by species w i t h  stand 
histor ical informa t ion . 

2 9 8 .  Z I MMERMAN, G . T . , LAVEN, R . D .  1 9 8 4 .  Ecolog ical inter relat ionships of dwa r f  
m i s t letoe arceuthobi um-ame r i canum and f i re i n  lodgepole pine P i nu s  contorta 
forests . Ame r i can Journal o f  Botany . 7 1 ( 5 ) : 6 1 .  

3 . 1  PHYSIOGRAPHY 

299 . BElL, C . E .  Forest assoc i a t i ons of the southern C a r i boo Zone , B r i t i s h  Columb i a .  
Syes i s ,  1974 , 7 :  2 0 1 - 2 3 4  
3 5  r e f .  
Subject Codes :  1 . 5 ,  3 . 0 ,  3 . 2 ,  3 . 4 ,  3 . 5 ,  3 . 6  
CAB: 5 9 4 6 3 8  

69 

A plant-sociolog ical class i f i cat ion i s  presented for the forest vegetation 
a r e a .  Nine assoc i a t ions are recogn i zed and des c r i be d :  the i r  d i s t r ibut i on 
to be controlled p r i ma r i ly by topography and soi l  textur e .  The major tree 
present are: Pseudotsuga menz i e s i i ,  Picea glauca , P i nus conto r t a  and 
t r emuloides . The associat ions desc r i bed are compared f lo r i s t ically w i t h  
commu n i t y  types f rom other p a r t s  o f  B r i t i s h  Columb i a ,  western Alberta 
north-western USA . 

of the 
appea r s  
spec i e s  
Populus 
s im i l a r  
and the 

300 . BELLEFLEUR, P .  Markov models of forest type secondary succession in coastal 
B r i t i s h  Columb i a ,  Canada . 
Can. J .  For . Res . ,  1 9 8 1 ,  1 1 ( 1 ) :  1 8 - 2 9  

" S\Jbject Code s :  3 . 2 ,  3 . 4  
BIO: 7 20 5 1 178 

Sample plots of 5 b iogeoc l i ma t i c  subzones o f  the Br i t i sh Columb i a  coast a l  forest 
were class i f ied i nto forest types at 5 yr intervals dur i ng 40 y r  ( Major spec ies 
were Tsuga heterophylla , pseudotsuga menz i e s i i ,  Thuja pl icata , Picea s i tchens i s ,  
Abies grand i s ,  A .  amab i l i s ,  Alnus rubra and P i nus contorta ) .  Mat r i ces o f  
trans i t ion probab i l i t i e s  from 1 forest type to another were calculated and 
stat ionary Markov models were bu i l t for each subzone . S i mu l a t i on runs were tested 
against observat ions . The t i me and compos i t ion o f  steady state were pred icted to 
evaluate the l i ke l i hood of the model s .  Succession and behaviour o f  forest types 
were d i scussed w i t h i n  and between subzones . Forest succession was not Markovian 
for reasons that depended solely on the data set and on prope r t i es o f  stat ionary 
Markov models . The future o f  a forest type cannot be determined solely on the 
basis o f  i t s  present s t a t e ,  and i t s  predict ion necessi tates a sound knowledge of 
how the forest got there i n  the f i rs t  place . 
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301 . forest . produc t i v i t y  CHRIST I E ,  J . M . , LINES , R .  A comp a r i son of 
Europe in relat ion to c l imat i c  factor s .  
Edinburgh, UK , Fores t r y  Comm i s s i on ,  1 9 7 5 ,  34 pp . 
many r e f .  
Subject Codes : 5 . 0  
CAB: 6 6 2 87 4  

i n  B r i t a i n  and 

Compares the growth of Pinus conto r t a ,  P .  sylves t r i s ,  Picea abies and P .  
5 i tchens i s  i n  var 10us count r i es on the bas i s  o f  nat ional y i eld. tables . An 
i nt roductory sect ion deals w i t h  types o f  c l i mate i n  B r i t a i n ,  northern Europe and 
north-western N .  Ame r i ca w i t h  par t i cu l a r  reference to length of. growing season, 
accumulated temperat u r e ,  fros t - f ree season, day-leng t h ,  and availabil i t y  o f  water .  
The product i v i ty o f  each spec ies i s  a t t r i buted i n  pa r t  to d i rect c l i ma t i c  ef fects 
or c l i ma t.i c/genotype i nterac t i ons wh i ch appear to be manifes ted in two c l i na !  
patterns : ( a )  l a t i t u d i na l ,  w i t h  i ncreased growth at lower l a t i t udes and ( b )  a 
long i t u d i na l  c l i ne f rom ocea n i c i t y  to coninental i t y ,  w i t h  d i f f e r i ng ef fects on 
d i f ferent spec i es . The rema inder of the v a r i a t ion i s  a t t r ibuted to d i f ferences i n  
s o i l  factor , provenance, stocking o r  s i lv i cu l t u r al t reatment . I t  i s  concluded 
that the product i v i t y  of these spec ies in B r i t a i n  compares favourable w i t h  that in 
northern Europe and north-we s t e r n  N. Ame r i ca .  

302 . DESPA I N ,  D . G .  Geolog ical inf luences on the forest vegetation o f  the Bighorn 
Mounta i ns of Wyoming . 
Am. J .  Bot . ,  1 9 7 1 ,  5 B ( 5 part 2 ) :  4 B 2  
Subject Codes : N/A 
BIO:  7 20 0 7 0 2 3  

3 0 3 .  MASSE R ,  C . , MATE, a . R . , FRANKLIN, J . F . , DYRNE S S ,  C . T .  Natural h i story of Oregon 
coast mamma ls . 
Gen. Tech. Rep . ,  Pac i f i c  Northwest FOrest and Range Expe r i ment Stn . ,  USDA Forest 
Service , 1 9 B 1 :  PNW- 1 3 3  x i x  + 4 9 6  pp . 
3 3  pp. ref . ,  3 1  p l .  
Subject Codes : 6 . 6  
CAB: 1 5 39 8 3 7  

The geology and soi l s ,  vegeta t ion and hab i ta t s ,  and land and marine mammals of the 
area a r e  des c r i be d .  Hab i t a t s  i nclude coniferous and broadleaved forests and 
commu n i t i e s  of lodgepole pine,  s i t k a  spruce/salal ( Gaulther i a  sha11on ) ,  lodgepole 
p i ne/rhododendron, and lodgepole p i ne/salal on stabi l i zed sand dune s .  

3 0 4 .  MOIR, W . H .  The lodgepole pine - P i nus contorta - zone i n  Colorado, USA. 
Amer .  M i dland Natur . ,  1 96 9 ,  B l ( 1 ) :  87-97 
Subject Codes : N/A 
BIO:  50039838 

30 5 .  PARKER, A . J .  Compa r a t i ve s t r uctural functional features in con i f e r  forest of 
Yosemi te and Glac i e r  N a t i onal P a r k s ,  USA. 
Am. M i d 1 .  Nat . ,  1 9 8 2 ,  107 ( 1 ) :  55-68 
Subject Codes : N/A 
BIO:  7 4 0 5 34 3 7  

Structural/functional characte r i s t ics o f  t h e  vege t a t i ve cover a r e  used t o  provide 
common a t t r i butes for compa r i ng vege t a t i on patterns in Yosemi t e  Nat i onal P a r k ,  
Cal i fo r n i a ,  i n  t h e  central S i e r ra Nevada, and G l a c i e r  N a t i onal Par k ,  Montana, i n  
the northern Rocky Mount a i ns . Ordi na t ions based on compos i t ion a llow 
ident i f icat ion of 4 forest types i n  yosem i t e :  ponderosa pine/ i ncense-cedar 
forests i n  xer ic ,  lower montane s i te s ,  white f i r/ i ncense-cedar forests on mes i c ,  
lower montane s i te s �  red f i r/wh i t e  f i r  forests on mes i c ,  upper montane s i tes and 
lodgepole p i ne forests on mes i c ,  upper montane s i te s  and lodgepole pine forest s  on 
subalpine s i tes . These types segregate along an eleva t i onal g r ad i ent . 
Compos i t ional o r d i na t ions a llow ident i f icat ion of 3 forest types i n  Glac i e r :  red 
cedar/hemlock forests on moi s t  s i tes � ponderosa p i ne/Douglas f i r  forests on dry 
s i tes and lodgepole l i ne/larch forests on i nte.rmed i at e  moi sture s i te s .  W i t h i n  the 
l i mited elevation zone sampled, geographic mo i sture d i f ferences and associated 
d i sturbance phenonema overshadow the i n f luence o f  elevation i n  cont rol l i ng 
vegeta t ion patterns i n  Glac i er . Structural/funct i onal ord i na t ions produce s tand 
a r r angements s im i l a r  to compos i t ional ord i na t ions for each region and are 
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interpreted according to var i a t ions in s i gn i f i cant s t ructural/functional factors 
along an eleva t i onal gradient i n  Yosemi t e  and a succes s i onal gradient i n  Glacier . 
D i f f erences i n  the.  control of forest s t ructure between regions are att ributed t o  
c l i ma t i c  d i spar i t i e s  and associated d i f ferences i n  d i sturbance reg i me s .  

306 . WEAVER, T . ,  PERRY , D .  Relationship o f  cover type t o  alt i t u d e ,  aspect and 
substrate in the Br i dger Range, Montana . 
Northwest Science, 1 9 7 8 ,  5 2 ( 3 ) , par t  1 :  2 1 2 - 2 1 9  
Subject Codes :  1 . 5 , 3 . 5 ,  ,3 . 6  
CAB: 9 8 4 2 1 5  

The relat ionship was explored b y  compar i ng mapped data for 5 5 5  systema t i c  sample 
points on topographi c ,  geolog ical and vege t a t i on cover type maps ( p roduced by the 
us Geolog ical Survey and the uS Forest Service ) .  The study area was at 1 6 7 8 - 2 5 9 3  
m a l t . ( rarely higher ) :  Douglas- f i r  ( Pseudotsuga menz i es i i )  f o r e s t s  were 
predom i nant , w i t h  grasses and shrubs important a t  low a l t .  ( 1678-1983 m )  and on 
ESE and SSw slopes , and subalpine f i r  ( Ab i es las iocarpa) above 2 288 m .  Lodgepole 
p i ne ( pi nus contor t a )  occurred at a l l  a l t i tude s ,  but only on NNE and ESE aspects .  
Douglas-f i r  cover types were found on l i mes tone and gne i s s , grasses on sandstone, 
and lodgepole p i ne on i nte rbedded sandstone and shale ; subalpine f i r  avoided 
gnei ss . S i lvicultural aspects are d i scussed . 

307 . WIDDEN, P . , PARKINSON, D .  Fungi from Canadi an coni ferous forest soi l s .  

3 0 8 .  

Can .  J .  Bot . ,  1 9 7 3 ,  5 1 ( 12 ) :  2 27 5 - 2 2 9 0  
Subject Codes : N/A 
Bro: 57063835 

WIRSING, J . M . , ALEXANDER, R . R .  
Forest , southeastern Wyomi ng :  
USDA For . S e r v o  Gen . Tech. 
1 9 7 5 ,  NO. RM- 1 2 : 11 pp . 
17 ref . 
Subject Codes : N/A 
CAB: 5 5 6 4 3 0  

Forest hab i tat types o n  t h e  Medicine Bow National 
p r e l i m i nary report . 
Repor t ,  Rocky Mount a i n  For . and Range Exp . Stn . ,  

B r i ef l y  describes f i ve forest types : Abies las iocarpa/Vac c i n i um scopa r i um, 
i ncluding the Pinus conto r- ta/V. scopa r i um commu n i ty ; A .  las iocarpa/Carex 
geye r- i ,  i ncluding the P. contor-ta/C . geye r i  commu n i t y ;  Populus t r emuloides/C . 
geye r i l  Pinus ponde r-osa/C . geye r i ;  and P i nu s  f lex i l i slC o geye r i . 

3 . 2  H ISTORY 

3 0 9 .  AMMAN , G . D . , BAKER , B . H .  Mountain pine beetle i n f luence on lodgepole p i ne s tand 
s tr u c t u r e .  
J .  For . ,  70 ( 4 ) ,  1 97 2 :  204-209 
Subject Codes : 6 . 1  
Bro: 72057193 

, . 
3 1 0 .  ARNO, S . F .  The h i s to r i ca l  role o f  f i re o n  the B i tter root Nat ional Forest .  

USDA For .  S e r v o  Res . Pape r , Intermountain For .  & ,Range Expo S tn . ,  1 9 7 6 ,  No. 
INT- 1 8 7 :  29 pp . 
1 9  r ef . ,  1 p l .  
Subject Codes : 6 . 3  
CAB: 9 3 9686 

F i re-scarred t r ees were sampled along transects o f  3 study areas represent i ng a 
w i de range of a lt . ,  aspect and t e r r a i n  i n  the B i t t e r root Nat ional Fores t , Montana . 
Data a r e  tabulated for the apparent years ( f rom annual r i ng count s )  in which f i re 
occurred and the number of t rees scar red in each stand . Ponderosa p i ne ( Pinus 
ponderos a ) ,  Douglas- f i r  ( Pseudotsuga menzies i i ) ,  western larch ( La r i x  
occidenta l i s ) ,  lodgepole pine ( Pi nus contor t a )  and whitebark p i ne ( P .  a l b i c au l i s )  
had mul t iple scars dat i ng back 250-300 yea r s ;  P .  ponderosa had the clearest ,  
most abundant and oldest ( to 400 years )  records . F i r e  areas a r e  recon s t r ucted for 
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unt i l  
F i r e  

for 
the 

one study area s i nce 1 7 3 4 .  Low-intens i t y  ground f i re s  occurred f r equently 
1900 and left substant i a l  remnants of e a r l i e r  age classes stand i ng .  
frequency generally decreased �i t h  i ncreas ing a l t .  Evidence i s  presented 
abor i g i nal burning as a maJor f i re c ause . F i r e  exclusion has reduced 
incidence of f i re over the past SO years ,  result ing i n  accumulation of fuel 
many stands . prescr i bed burning i s  r ecommended to reduce the r i s k  
high- intens i t y  w i l df i r e .  

i n  
of 

311 . ARNO , S . F .  Forest f i r e  h i s tory in the Northern Roc k i e s . 
Journal of Fore s t r y ,  1980 , 7 8 ( 8 ) :  460-465 
3 2  ref . 
Subject Code s : 6 . 3  
CAB: 1329561 

Recent f i re-scar studies document i ng E i re h i s tory as e a r l y  as 1500 are reviewed, 
and mean f i re-free intervals summar i zed for areas o f  7 poten t i a l  c l imaxes ( Pinus 
ponderosa , pseudo"tsuga menz ies i i ,  Pinus conto r t a ,  Ab i e s  grand i s ,  Thuja 
p l i cata/Tsuga heterophyl1a and 2 Abies las iocarpa types ) ,  g i v i ng the species 
usually favoured by f i r e .  In some fores t s ,  f i re ma i n t a i ned many-aged open s tands 
of seral trees , whi l e  i n  othe r s ,  major f i res caused replacement of s tands . Often, 
howeve r , var i able intens i t y  of burn caused a mos a i c  of stands d i f f er i ng i n  
compos i t ion and s t ructure . 

3 1 2 .  COCHRAN, P . H .  Lodgepole pine - clearcut s i ze affects m i n i mum temperatures near 
the soil s u r f ace . 
U . S .  Forest Ser v o  Research Paper PNW-8 6 ,  1 96 9 : 1-9 
Subject Code s : N/A 
BID:  51045979 

313.  COLE, D . � . Vege tational changes associated with recreat ional use and f i re 
suppreSSIon i n  the Eagle Cap Wilderness , Oregon: some management imp l i ca t i on s .  
Biological Conservation, 1 98 1 ,  2 0 ( 4 ) :  247-270 
7 3  ref . ,  1 p l .  
Subject Codes : 6 . 3 ,  8 . 4 ,  8 . 8 . 2  
CAB: 1 5 5 7 2 3 1  

Vegetat ion reduction b y  trampling w a s  confined , to a zone ( 4  m w i de o n  e i ther s ide 
of t r a i ls ) .  Ground cover loss was 90-96% in forested camps i t e s ,  compared w i t h  
40-64% i n  non-forested camps i tes , w i t h  associated s o i l  compaction and erosion, and 
exposure of t ree roots .  F i r e  suppression, par t i cu l a r l y  at lower a l t i tude s ,  has 
i n h i b i ted regene r a t ion of f i r e  tolerant species including P i nus ponde rosa, L a r i x  
occident al i s ,  Pseudotsuga men z i es i i ,  picea engelmani i  and P .  conto r t a ,  and 
favoured regenerat ion of Pinus albicau l i s  and Abies lasiocarpa . Suggest ions are 
made for management . 

3 1 4 .  DEBENEDETTI , S . H . , PARSONS , D . J .  Nat i onal f i re i n  subalpine meadows : 
description from the S i e r ra Nevada . 

a Case 

3 1 5 .  

Journal o f  Forest r y ,  1979 , 77 ( 8 ) :  477-479 
1 3  r ef . ,  2 p l .  
Subject Codes : 6 . 3  
CAB: 1 3 2 9 5 6 2  

An account of t h e  l ightning-ignited f i r e  t h a t  burned El l i s  meadow ( al t .  8800 f t . )  
i n  K i ngs Canyon National Par k ,  Cal i fo r n i a  dur ing a severe drought i n  July, 1 9 7 7 .  
I t  i s  suggested that natural f i res a r e  important i n  ma i n t a i ning t h e  forest/meadow 
boundar y  ( e . g .  by d i fferent i al mor t a l i t y  of lodgepole p i k e ,  as shown here ) ,  and 
that such f i res should be a llowed to burn when pos s i ble . 

FOWLER, W . B . , HELVEY, J . D .  Changes i n  the thermal 
and select tree removal ( Grass Camp , 197 5 ) .  ' 

regime after prescr ibed burning 

USDA For . Service Res .  Pape r , Pac i f i c  NW For .  & Range 
PNW- 2 3 4 , 17 pp . 
5 ref . 3 pI . 
Subject Code s :  3 . 6 ,  7 . 6  
CAB: 1 2 8 6 2 5 3  

Exp . Stn.  , 1978 , No. 
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Soil temp. and a i r  temp. up to ht . 7 m were moni tored at 2 test s i tes and a 
control s i te ( alt . 1 7 30 m )  in the Wenatchee Nat ional Forest , during and for 2 y r . 
a f t e r  prescribed burning i n  Sep t .  197 5 ;  test s i te ( a )  was a grassy slope w i t h  
invading lodgepole pine ( also t reated by felling small trees shading the s i te ) ,  
and test s i t e  ( b )  was an older spruce/ f i r  snag t h i cket w i t h  accumulated dead 
standing and windthrown t r ees . The control s i t e  showed a trend to cooler and less 
v a r iable soil and a i r  temp. in 1976 , while both test s i tes showed moderate 
increases in max .  a i r  temp. at 0 . 5  m and large increases in max .  soi l  temp. a t  
0 . 01 m ( 8  deg C for ( a )  and 2 6  deg C for ( b » . The data a r e  analyzed b y  double 
mass plots of accumulated degree hour s  which g i ve an indication of trends w i t h  
revegetat ion . 

316 . GALLAGHER, G . J .  Crop s t r ucture studies i n  I reland. 
Coniferous Crops . 
I r i s h  Forest r y ,  1980 , ( 37 ) :  5 - 3 2  
many ref .  
Subject Code s :  7 . 6 . 2 ,  7 . 7  
CAB: 1369085 

IN:  Growing Space in 

A review o f  over 40 stand-structural studies undertaken by the Forest and Wildli f e  
Service i n  1958-1979 , mostly involving S i tk a  spruce and lodgepole p i n e .  Some o f  
t h e  spacing expe r i ments have now reached f i rst thinning , and some thinning 
experiments are approaching rotation age. Data collection and storage have been 
described elsewher e .  As yet there are few data on increased wind stab i l i t y  o f  
stands establi shed a t  w i d e  spacings v s  t h i nned stands. S u r v i val and d iameter and 
volume increments were analyzed and compared w i t h  published spacing and t h i nn i ng 
experiments f rom other par t s  of the worl d .  The economi c  bene f i t s  of increased 
growing space are d i scussed in relation to poss ible reductions in qual i t y .  

317 . GARY , H . L .  The vert ical d i s t r i bu t ion o f  needles and branchwood i n  t h i nned and 
unthinned 80-year old lodgepole p i n e .  
Northwest Science, 1978 , 52 ( 4 ) :  303-)09 
1 0  ref . 
Subject Codes : 5 . 1 ,  7 . 7  
CAB: 1380490 

Adj acent t h i nned and unthi nned areas i n  a S .  Wyoming forest were studied about 30 
years after t h i nn i ng ,  to compare DM production o f  needles and branches and the 
d i s t r ibut ion o f  t he i r  weights w i t h i n  the canop y .  weight d i s t r i bu t ion was 
determined u s i ng a We i b u l l  dens i t y  function. I n  the t h i nned area , the observed 
and theoretical we ight , d i s t r i but ion of both needles and branchwood was 
symmet r i c a l  and normally d i s t r ibuted. In the unthi nned a r e a ,  weight d i s t r ibut ion 
was st rongly skewed upward in the top half of the cariop y .  In the t h i nned a r e a ,  
d . b . h .  averaged twice t h a t  o f  trees i n  t h e  unthinned area and h e i g h t  w a s  25% 
greater . 

318 . JOHNSTONE , W . O .  Ingress o f  lodgepole pine and whi t e  spruce regenerat ion following 
logging and scar i f i ca t ion i n  west-central Albe r ta . 
I n f o .  Rep . ,  Northern For . Res . Centre, Canada, 1976 : No. NOR-X-170 , i i i  + 1 2  
pp. 
7 r e f .  
Language : en 
Summary Languages : f r  
Subject Code s :  7 . 1 ,  7 . 6 . 1  
CAB: 9 2 80 9 4  

, . 
The number of s u r v i v i ng seedlings of white spruce ( Picea glauca ) and lodgepole 
pine ( Pinus . contorta var .  lat i fol i a )  germinating in each year was determined i n  
3 6  clear- felled plots i n  Alberta that had been sca r i f ied a t  least 1 1  years 
previously. Ingress o f  spruce and pine continued for up to 11 and 1 3  growing 
seasons , respectively, a f t e r  scar i f ica t ion . The results indicate that stocking i s  
improved b y  prompt sca r i f i ca t ion a f t e r  logg ing and that present survey t iming and 
establi s hed seedling standards underestimate stocking. It is recommended that 

surveys be conducted a t  the end o f  the e i gh t h  growth season a f t e r  logging and that 
all seedlings be included. 

319 . LOOPE , L . L .  GRUEL L ,  G . E .  The ecolog ical role o f  f i r e  in the Jackson Hole area , 
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" northwestern Wyom i ng .  
Quat . Res .  ( N . Y . ) ,  1 9 7 3 ,  3 ( 3 ) :  4 2 5 - 4 4 3  
Subject Codes : 3 . 6  
BIO: 74019701 

3 2 0 .  LYON, L . J .  Att r i t ion o f  lodgepole p i ne snags on the Sleeping C h i l d  Bur n ,  Montana. 

3 2 1 .  

USDA For .  Ser v o  Res . Not e ,  Intermoun t a i n  For . & Range Exp . Stn . , 1 9 7 7 , No. 
INT-219 : 4 pp. 
4 ref .  
Subject Codes: 5 . 0 ,  6 . 3  
CAB: 9 3 96 9 3  

Snags , mainly pinus contor t a ,  i n  a 28000 acre b u r n  at 6400-7 200 ' were recorded i n  
4 diam. classes 1 year a f t e r  burning in 1 9 6 2  and periodically until 1976 . I n  the 
f i r s t  2 years a f t e r  burning there was a loss o f  only 1-2% of snags/year .  Snag 
fall then increased and was rela t i vely constant for small snags i n  subsequent 
yea r s .  Percentage f a l l  averaged 2 7 . 9%/year and 8 . 4%/year for snags of less than 
3 "  d . h . h .  and snags of )-8"  d . b . h . , respec t i ve l y .  At t r i t ion of snags greater 
than 8 "  in d i ameer averaged 8 . 6%/year but was not constant f rom year to yea r .  By 
1976 , only 1 . 4% of snags less than 3 "  d . b . h .  and 1 5 %  o f  total snags remained 
stand i ng .  

MOTT , R . J . , JACKSON , L . E .  
southern Alberta , Canada, 
Can. J. Earth Sciences, 
Subject Codes : 3 . 4 ,  3 . 5  
BIO: 7 4 0 4 8650 

Jr . An 18000 ye'ar palynolog ical record f r om the 
segment of the clas s i ca l  W i scons ian i ce-f ree cor r i dor . 
1 9 8 2 ,  1 9 ( 3 ) :  504-513 

Radiocarbon dates of 1 8 , 300 . +- .  380 years SP ( GSC-2668 ) and 1 8 , 400 . +- .  1 0 9 0  
years SP (GSC-2670 ) o n  moss f ragments from t h e  c l a y  near the base o f  a _core f rom 
Chalme r s  Bog , Alberta indicate that the classical Wi scons ian Ice-free Corridor was 
i n  e x i s t ence in the foot h i l l s  of southern Alberta by t h i s  t ime . Palynolog ical 
studies show spa r s e ,  herbaceous ,  tundra-l i ke vegetation probably preva i led a t  t h i s  
t ime i n  the area sur rounding the small lake formed i n  the abandoned glacial 
spillway . Late r ,  shrubs became more prominent to form a shrub tundra envirO'nment . 
Somet i me before 8 2 2 0  years SP ( GSC-2851 ) ,  trees began to i nvade the area , and the 
Pinus contorta dominated con i ferous forest extant in the area today began to form. 
Bog and fen vegetables i nvaded the shal low lake bas i n  about t h i s  t i me also to form 
the bog ; that occup ies the bas in to the present day. 

3 2 2 .  MULLER, R . A .  Transmission components of solar rad i a t i on in pine stands in 
relation to cl imat i c  and stand var i ables . 
US For .  Serv o Research Paper PSW-71 , 197 1 :  1-13 
Subject Codes : N/A 
BIO: 54019 470 

3 2 3 .  PEET, R . K .  Forest vegetation of the Colorado front range, USA : 
dynami cs . 
Vegetat ion , 45 ( 1 ) :  3-75 
Subject Codes: 3 . 4  
BIO: 7 3009102 

compo s i t ion and 

�The forest vegetation of the northern Colorado Front Range was s t u d i ed u s i ng a 
comb i nat ion of gradient analys i s  and clas s i f icat ion method s .  A graphical model of 
forest compos i t ion based on elevation and topog raphic-mo i s t u r e  g r a d i ents was 
constructed u s i ng 305 0 . 1  ha sample s .  To der i ve the topog raphic-mo i s ture 
gradient , stands were s t r a t i f ied into e i ght 200 m elevation belts and ordi nated by 
correspondence analy s i s  u s i ng understory ( 1m)  dat a .  Each o f  the resultant 
gradients was scaled against a standard s i t e  mo i sture scalar der i ved from i nc i dent 
solar r ad i at ion and topographic pos i t ion . Except for k rummhol z  s i tes , the 
vegetation def i ned gradients f i t  the mo i sture scalar clos e l y .  Once scaled , these 
gradients were stacked ver t i cally,  sandw ich-style , to create the graphical 
representation . On favorable, middle-elevation s i tes , trees become establi shed 
rapidly a f ter d i sturbance . Rapid growth results in severe overcrowding and 
compet i t ive e l i mi nat ion of reproduct ion. As a consequence bell- shaped d i ameter 
d i s t r i bu t i ons develop . D i vers i ty and product i v i t y  appear to drop while b i omass 
remains roughly constant . FOllowing decades or even centu r i e s  of stagnation, the 
forests eventually breakup through mor t a l i t y  of the canopy t rees , allowing 
regenerat ion to resume . D u r i ng t h i s  period o f  renewed regene rat ion, biomass , 
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75 

d i vers i ty and product i v l t y  a l l  show drama t i c  changes i n  response to the changing 
population s t ru c t u r e .  T h i s  type o f  forest development can be found in forests 
dominated by P i cea engelmanni i ,  P i nus f l ex i l i s  Or Populus tremuloides . On h i ghest 
elevation forest s i tes or at middle eleva t i ons on the very d r iest s i tes 
reestabli shment rates are greatly reduced. These forests dominated by P i cea and 
Abies or Pinus f le x i l i s  gradually approach pred i s t u r bance levels o f  b i omass ,  
d i ve r s i t y  and product i v i t y ,  whi le regenerat ion remains a t  a roughly constant 
leve l .  At lower eleva t i ons in the P i nu s  ponderosa woodlands , regeneration appea r s  
episod i c ,  reflect i ng va r i at ion i n  seed r a i n  and favorable condi t i ons for seedling 
growth. Inter-tree compet i t ion is rela t i vely unimportant and d i ameter 
d i s t r i bu t ions show i r regular humps resu l t i ng f rom pe r iodi c  recru i t ment . 

STRINGER, P . W . , 
Par k s ,  Canada . 
Can. J .  Bot . r 
Subject Codes : 
BIO:  5 2 0 1 3 2 4 5  

LA ROI , G . H .  

1 9 7 0 ,  4 8 ( 1 0 ) :  
N/A 

The Douglas - f i r  forests o f  Banff and Jasper Nat ional 

1 7 0 3 - 1 7 2 6  

3 2 5 .  STUTH , J . W .  L i ve s tock , deer and logg ing interact ions i n  the lodgepole pine-pumice 
region of central Oregon. 
D i sserat ion Abs t r ac t s  Internat iona l ,  B ,  1 9 7 5 ,  36 ( 5 ) :  1 9 9 5 - 1 9 9 6  
Subject Codes : 3 . 6 ,  8 . 8  
CAB: 564601 

Reports studies i n  summer 1973 ( dr y )  and 1 9 7 4  ( wet ) i n  meadow commu n i t i es and 
logged and unlogged areas on the P i nus contorta/Pu t:" s h i a  t t:" i dentata/Stipa 
occident a l i s  hab i tat type. G t:" a z i ng o f  Pu r s h i a  t r i dentata by c a t t l e ,  sheep and 
deer in logged and unlogged area s ,  and the e f fects of logging on P .  t t:" i dentata , 
a r e  des c r i bed.  

3 2 6 .  U . S . D . A .  FOREST SERV o Envi ronmental consequences o f  t i mber harvesting in 
Rocky Moun t a i n  con i ferous fores t s .  Sympo s i um Proceedi ngs , Sept.  11-1 3 ,  1979 , 
M i ssoula, Mont . 
Gen . Tec h .  Rep . , Intermounta i n  For . & Range Exp . Stn. , USDA Forest Service, 
1980 , No.  INT-90 : 526 pp . 
many ref . ,  24 p l .  
Subject Codes : 8 . 4  
CAB: 1 4 0 7 1 5 9  

A f t e r  a b r i e f  i nt roductory sect ion, 2 3  papers a r e  included i n  3 sec t ions : bas i c  
envi ronmental responses ( ef f ects o f  harves t i ng on nut r i ent cycl ing,  microbiology, 
hydrology ) ;  b i ological implicat ions ( e f fects of harves t i ng ,  res i due u t i l i za t ion 
and f i re on a r t hropods ,  understorey vegetat ion , d i sease ) ;  resource management 
implicat ions ( fuels , w i l dl i fe ,  aesthe t i c  e f fects ) .  Most papers refer to research 
on the lodgepole p i n e ,  larch and Douglas- f i r  forests of Wyoming and Montana. 

3 . 3  NUTRI ENT 

3 2 7 . ' B�KER , J .  Nut r i ent levels i n  r a i n f a l l ,  lodgepole p i ne fol iage, and soi l s  
s u r rounding two s u l fu r  g a s  e x t r ac t i on plants i n  Strachan, Albe r ta . 
Info. Rep . ,  Northern For . Res .  Ctce . , Canada ,  1 9 7 7 ,  No. NQR-X-19 4 :  18 pp . 
2 2  re f .  
Language: en 
Summary Language s :  f r  
Subject Codes : 6 . 5  
CAB: 1 3 7 7 6 4 7  

Needle and t w i g  t i ssues f rom Pinu s  conto r t a ( 40-60 years old ) on S02-exposed s i tes 
cont a ined greater amounts of S and Al but less C a ,  Mg and p than control t i ssues . 
In soi l ,  decreases i n  C a ,  Mg , Fe , Na , K and P contents and increases i n  Al and S 
contents were noted. 



76 

3 2 8 .  BALLARD , T . M .  Fol i a r  analys i s  research . E . P. 8 8 9 .  I N :  Forest Research Review 
1 9 8 1 - 8 2  
M i n i s t r y  o f  For e s t s ,  Victor i a ,  B . C . , 1 9 8 3 :  54 
Subject Codes : NjA 
RCA: XI064 

N i trogen, sul fu r ,  i ron , phosphorus , boron and potassium def i ci e nc ies were 
d i agnosed f rom fol i a r  analys i s  for the Pr i nce George , ear iboo and Kamloops Forest 
Reg�ons . Of these def i c i enc i es , the last three appea r  least common and least 
s e r �ous .  Studies were carr ied out to i mprove f o l i a r  samp l i ng p rocedures and 
methods for total i ron and copper analys i s .  Computer programs were developed or 
mOd i f ied to make f o l i a r  analys i s  data f i les and d iagnose nut r i ent s t a t us of 
spruce , Douglas- f i r ,  western hemlock ,  western red cedar and lodgepole p i n e .  

3 2 9 .  BENZ IAN, B .  Nut r i t ion o f  young con i f e r s  and s o i l  fumigat ion. I N :  Root d i seases 
and soi l-borne pathogen s ,  Symposium:  252 pp . 
Uni v .  of C a l i for n i a  Pres s ,  Berkeley, Cal i f .  USA, 1970 : 2 22 - 2 2 5  
Subject Codes : 2 . 3  
BIO: 71030054 

3 3 0 .  BIGG,  W . L . ,  DAN I E L ,  T . W .  E f f ects of n i t r a t e ,  ammonium and pH on the growth of 
con i fer seedlings and t he i r  produc t ion o f  n i t rate reductase. 
Plant and Soi l ,  1 9 7 8 ,  50 ( 2 ) :  3 7 1- 3 8 5  
2 3  r e f .  
Subject Codes : 5 . 1 ,  7 . 8  
CAB: 1 0 3 2 7 7 4  

Seedlings o f  lodgepole p i ne ( Pi nus contor ta ) ,  Engelmann spruce ( Picea engelmann i i )  
and Douglas- f i r  ( Pseudotsuga menz i es i i ) ,  a l l  of Utah provenance , were grown i n  
tube cultures on sand or per l i t e  i r r igated w i t h  N03, NH4 or NH4 + N03 a t  p H  4 . 6 ,  
5 . 3  or 6 . 0  ( 9  treatments ) .  Growth ( root and shoot dry we ight , shoot wet weight ) 
was poorest on N03 for p i ne and spruce and on NH4 for Douglas- f i r  ( wh i ch grew 
s i g n i f icantly more at pH 5 . 3 ) .  In a second expe r i ment growth of Doug las - f i r  
seedl i ngs on plas t i c  beads was relat i ve l y  poor compared t o  the f i r s t  expe r i ment . 
N i t r a t e  reductase ( NR )  act i v i t y  decreased i n  the order N03 , N03 + NH4 , NH4 ,  in 
both Douglas- f i r  and pine. The results are cons i stent with the preference of 
Douglas - f i r  ( i n  Uta h )  for calcareous s i te s .  It is noted that under f i e ld 
condi t ions con i fer seed l i ng s  would probably be myco r rh i z a l , w i t h  fungal NR 
act i v i t y .  

3 3 1 .  BINNS, W . O . ,  MAYHEAD , G . J . , MACKEN Z I E ,  J . M .  Nut r ient def i c i encies o f  con i f e r s  i n  
Br i t i sh fores t s . An i ll us t rated g u i de .  
Leaf let , Forestry Comm i s s ion,  UK , 198 0 ,  No. 7 6 :  2 3  p p .  
1 2  r ef . ,  10 p I .  ( col . )  
Language : en 
Summar y  Languages :  f r ,  de 
Subject Codes : 3 . 7  
CAB: 1 2 7 0 3 3 3  

Symptoms o f  N ,  P and K de f ic i ency i n  stands up t o  5 m ht . a r e  des c r i bed and 
i l lust rated for S i t ka spruce, Scots p i ne and lodgepole p i n e .  Less complete 
coverage i s  g i ven for Norway spruce, Cor s ican p i n e ,  Douglas - f i r ,  western hemlock ,  
Japanese larch ( La r i x  kaempf e r i )  ( L .  leptolepi s )  and hyb r i d  larch ( L .  X 
eurolep i s )  as well as for the rare d e f i c i enc i e s  of Mg and C u .  The f o l i a r  nut r i ent 

, � concn . associated w i t h  def i c i ency is tabulated for N, P ,  K and Mg in each 
spec i es ; also tabulated are s i t e  types where d e f i c i enc i e s  i n  spruce and p i ne are 
most l i kely . Def i c i ency symptom s ,  when used in conjunction w i t h  foliar analy s i s ,  
s i t e  study and local expe r i ence, can form a prac t i ca l  bas i s  for presc r i b i ng 
f e r t i l i ze r  t reatment . From autho r s '  summa r y .  

3 3 2 .  CANHAM , A . E . , MCCAVISH, W . J .  Some e f fects o f  carbon 
nu t r i t i on on the growth of young forest tree plants 1 .  
Forestry (OXF ) ,  1 9 8 1 ,  5 4 ( 2 ) :  169-182 

d i o x i d e ,  day length and 
In the seedling stage . 

Subject Codes : 5 . 1 ,  6 . 4  
Bro: 7 3 0 4 6 2 4 6  

The pos s i b i l i t i e s  o f  accelerat i ng seedl i ng 
species by increa s i ng C02 concent r a t ion, 
Doubling the f r equency o f  app l icat ion o f  a 

growth i n  3 important forest t r ee 
day length and nut r i t ion were examined. 
standard l iq u i d  feed i ncreased plant 
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height by 8-10 % ,  but extending the day length to 18 h had only a small i n i t i al 
e f fect which was not susta i ned . Increas i ng the C 0 2  concentr a t ion s i gn i f i cant l y  
increased growth i n  both S i tka spruce ( P i cea s i tchens i s )  and lodgepole p i ne ( Pinus 
contorta ) but s im i l a r  increases with Corsican p i ne ( p i nu s  nigra var . mar i t ima ) 
were not stat i s t ically s i gni f icant . under the condi t i ons of the expe r i ment the 
tree height normally achieved a f t e r  16 wk could be a t t a i ned in 1 4 - 1 5  wk by 
i ncreasing the C 0 2  concentrat ion 4-fol d .  

3 3 3 .  COUTT S ,  M . P . , PHILIPSON, J . J .  M i neral nu t r i t i on and tree root grow t h .  
Act a . Hor t i c .  ( The Hague ) ,  1980 , 0 ( 9 2 ) :  1 2 3 -136 
Subject Code s :  2 . 3  
BIO:  21041298 

3 3 4 .  DALTON, D . A . ,  ZOBEL , 0 . 8 .  Ecological aspects of n i t �ogen f i xat ion by Pur s h i a  
t r i dentata . 
Plant and Soi l ,  1977 , 4 8 (  1 ) :  57-80 
4 7  re f .  
Subject Codes : 2 . 3 ,  3 . 5  
CAB: 8 5 6 3 4 9  

Acetylene reduction techniques were used t o  as�ay nodule act i v i t y  i n  P .  
t r i dentata growing i n  the central Oregon pumice reglon ( ma i nly i n  the understorey 
o f  Pinus ponderosa and also i n  P. contorta stands ) and i n  the greenhouse . Max . 
rates were observed at 20 deg . C .  Rates were much lower at 1 5  deg C ( the s ummer 
s o i l  temp . ) and decl ined i n  water-stressed plants .  Nodule act i v i ty began i n  
May-June when s o i l  temp. ( at 2 0  cm depth) increased above 1 0  deg . C ,  reached a 
peak i n  June-July and dec l i ned sharply i n  late July a s  water s t ress i ncreased to 
-25 bar s .  Nodule act i v i t y  began later and was lower ( unt i l  mid-Ju l y )  i n  plants 
shaded by P. conto r t a .  Only 46% o f  the plants examined were modulated . The 
est imated N accretion rate was only 0 . 057 kg/ha p . a .  ( 0 . 005% of total soi l N )  and 
i t  i s  improbable that P .  t r i dentata cont r i butes s igni f i cant amounts o f  N t o  the 
ecosystems at the s i tes studied.  From authors ' summa r y .  

3 3 5 .  D IGHTON , J . ,  HARRISON, A . F .  Phosphorus nut r i t ion o f  lodgepole p i ne and S i tka 
spruce s t ands as indicated by a root bioassay. 
For e s t r y ,  1983, Vol . 56, No. 1 .  
Subject Codes :  N/A 
RCA: X l l 1 0  

3 3 6 .  DIGHTON, J . , HARRISON, A . F . , MASON, P . A .  I s  t h e  mycor rhi zal succession on trees 
related to nut r ient uptake? 
J. Sci . Food . Agr ic . ,  1981 , 3 2 ( 6 ) :  6 29-630 
Subject Codes: 2 . 3  
B I O :  2 1 0 6 4 2 4 7  

3 3 7 . ETTER, H . M .  E ffect o f  n i t rogen nut r i t ion upon s u g a r  content and dry weight o f  
j uvenile lodgepole p i ne and whi t e  spruce . 
Can. J .  For .  Res . ,  1 9 7 2 ,  2 ( 4 ) : 434-440 
Subject Codes : N/A 
B I O :  5601 4066 

3 3 8 .  FORGEARD , F . , GLOAGUEN, J . C . , TOUFFET, J .  Interception of precipi tat ion and 
supply of minerals to the s o i l  by rainfall and r a in-water leachates in an Atlant i c  
beach forest and i n  some con i ferous stands i n  B r i ttany . 
Annales des Sci ences Forest ieres , 1980 , 3 7 ( 1 ) :  53-71 
38 ref .  
Language: f r 
Summary Languages : en 
Subject Codes : N/A 
CAB: 1 2 4 6 9 9 9  

Measu rements were taken i n  8 coni ferous stands of d i f ferent speci e s  and i n  a 
mature beech s tand d u r i ng 1 9 7 3 ,  1974 and 1 9 7 5 .  The intercept i on study was 
cont i nued i n  1 9 7 6  and 1 9 7 7  in 7 development stages ( from thicket to mature t imbe r )  
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of the beech forest .  Interception by con i f e r s  was greater than that o f  beech for 
the same b . a .  per ha . The amount of i nterception by the beech was dependent on 
s tand s t ructure and age . The amount of i nterception by con i f e r s  var i ed 
seasonally , being lower i n  spr i ng and s umme r , whereas for beech there was no 
relation to season; t h i s  i s  expl a i ned by seasonal d i f ferences i n  the type o f  
r a i nf a l l  cancel l i ng out canopy d i f ferences i n  beech. Ra i n f a l l  c a r r i ed more Na i n  
the w i nt e r ;  seasonal var i a t i ons were not detected for other elements .  R a i n f a l l  
supplied 68 kg/ha of mineral elements annua l l y .  Throughfall had a greater conc n .  
o f  minerals than ra i n f a l l , the concn. vary i ng accord i ng t o  mineral elements and 
species . Annual mineral supply by throughfall was greater for beech forest ( 14 6  
kg/hal than for con i ferous forest ( 8 7 . 5  - 1 3 8  kg/ha l .  Minerals i n  stemflow were 
21 kg/ha for beech, 3 . 5  - 2 0  kg/ha for con i f e r s .  

3 3 9 .  KRAJINA , V . J .  Ammonium n i t rate i n  n i t rogen economy o f  con i fers i n  Douglas - f i r  
forests of the Pac i f i c  Northwest of Ame r i c a .  

3 4 0 .  

Pac . Sc i .  cong r .  Proc . 1 ,  197 1 :  4 4  
Subject Codes : 7 . 8  
B1O: 7 3 0 1 6 1 4 0  

KRAJINA, V . J . ,  MADOC-JONES , S . ,  MELLOR, G .  Ammonium and n i t rate i n  
economy o f  some con i fers growing i n  Douglas- f i r  communi t i e s  
Northwest o f  Ame r i ca . 
Soi l  BioI . Biochem . , 1 9 7 3 ,  5 ( 1 ) : 1 4 3 - 1 4 7  
Subject Codes : N/A 
B I D :  7 3 0 2 9 3 2 6  

the n i  trogen 
of the Pac i f i c  

3 4 1 .  MILLER, H . G . , WILLIAMS, B . L .  Forest s o i l s  and tree nut r i t ion. 
for Soil Res . ,  Aberdeen, Scotland , UK , 1 9 7 6 : 5 3- 5 4  

Macaulay I ns t .  

3 4 2 . 

3 4 3 .  

3 ref . 
Subject Codes :  3 . 6  
CAB: 7 9 6 1 9 6  

N i t rogen mine ral i za t ion rates were stud i ed i n  samples taken from peat planted w i t h  
lodgepole p i ne ( Pi nu s  contorta ) and f r o m  unplanted areas in t h e  north of Scot land . 
C02 evolut ion was greater from unplanted peat indicat i ng a greater demand for N by 
a rapidly growing populat i on of aerobic microorgani sms , result ing i n  a lower net 
accumulat ion of mineral N .  Samples from planted s i tes had less mo i s ture , reduced 
pH values and lower Ca content s .  Attempts to ident i fy and character i ze the 
organic N i n  peat conti nued w i t h  incubation studies on par t i cle- s i ze f ractions 
isolated f rom peat by wet s i e'J i ng . In rel a t i vely undecomposed Sphagnum peat ( 1% N 
i n  any of the fract ions was minerali zed desp i t e  a range of N content f rom 0 . 3 2 %  of 
oven-dry matter i n  coarse plant rema i ns less than 5 mm to 1 . 36 %  in f i ne mat e r i a l  
l e s s  than 5 rou m .  I n  w e l l  decomposed Mol i n i a  pea t ,  N content of the s ame s i ze 
fract ions ranged from 1 . 1 6 to 2 . 8 7 % i  between 4 . 6  and 6 . 1% N in coarse f ract ions 
less than 1 mm and less than 2 . 4% in f i ve fract ions was mineral i ze d .  

W I L L ,  G . M . , YOUNGBERG, C . T . Some foli age 
species growing on pumice soi ls in central 
Northwest Sci . ,  1979 , 5 3 ( 4 ) :  274-276 
Subject Codes : 2 . 7 ,  3 . 7  
B I D :  7 1 0 0 1 8 1 5  

nut r i ent levels 
Oregon, USA . 

i n  tree and brush 

- Foliar analy s i s  i s  becoming an important tool in evaluat i ng soil fer t i l i ty and 
s i te qual i t y .  Dur i ng s o i l -vegetation s t u d i e s  on pumice soi l s  i n  central Oregon, 
fol i age samples from 6 t ree speCies ( P i nus ponderosa ,  P. conto r t a ,  P .  mont icola, 
Abies grand i s ,  A. amab i l i s , Tsuga mertens i ana ) and 4 shrub spec i e s  ( Ceanothus 
velutinus , Arctostaphyloc pa tula , Costanops i s  sempe r v i rens , Purshia t r identata ) 
were collected from 5 s i tes and analyzed for major and minor nut r ient element s . 
There were marked d i f ferences i n  nut r i ent levels between spec ies , but none were 
observed between s i tes . Tree fol i age levels of the nut r ients for which analyses 
were made indicated adequate supp l i e s  o f  eve r y t h i ng but S .  

WILLIAMS, B . L . ,  COOPER ,  J . M . , PYATT, D . G .  
pinus-contorta on nut r i ent content ac i d i ty 
Forestry ( OXF ) ,  1 97 8 ,  5 1 ( 1 ) :  29-36 
Subject Codes : 3 . 6 ,  7 . 4 . 1  
B I D :  6 6 0 6 4 5 6 1  

E f fects of a f forestation w i t h  
and ' exchangeable c a t i ons i n  pea t .  
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Nut r i ent contents ,  aci d i t y  and exchangeable c a t i ons i n  the upper 3 0 0  rom o f  peat 
beneath lodgepole pine were compared w i t h  those in peat f r om contiguous unplanted 
areas a t  each o f  6 s i tes . N ,  P and K contents ,  which are s i g n i f i cantly h i gher i n  
flushed blanket bog peat than i n  peat from e i ther r a i sed bog o r  unflushed blanket 
bog, are not s i gni f icantly altered by the presence of trees . Ca and Mg conten ts ,  
on the other hand, although s im i l a r  i n  peat f rom d i f ferent bog types , a r e  lower i n  
peat beneath the tree crop. Exchangeable C a 2 + ,  Mg2+ and K +  are replaced by Na+ 
and H+ in planted peat but the increase in H+ content exceeds the loss of base 
c a t i ons , reflec t i ng a higher number of exchange s i tes . T h i s  i ncrease accounts for 
lower values of both base saturat ion and pH i n  planted peat and is att r i buted to 
enhanced decompos i t ion promoted by aerobic cond i t ions beneath the tree crop. 

WILLIAMS, B . L . , COOPER, J . M . , PYATT , D . G .  
lodgepole pine p i nus-contorta on rates of 
Foes try ( OXF ) ,  1 9 7 9 , 5 2 ( 2 ) :  1 5 1 - 1 6 0  
Subject Codes :  3 . 3 ,  7 . 4 . 1  
BIO:  69057531 

Some effects of af forestation 
n i t rogen minera l i za t ion in pea t .  

w i t h  

Rates o f  mineral N product ion and C 0 2  evolu t ion i n  incubated samples f rom the 
upper 300 mm o f. peat beneath lodgepole p i ne ( P .  contorta Dougl . )  were compared 
w i t h  those for adjacent unplanted areas at each of 6 s i tes in the North of 
Scotland ( UK ) .  Under both aerobic ( moi s t ) and anaerobic ( wa t e r logged) cond i t ions , 
rates of mineral N product ion at 3 D  degree C .  are s trongly i nf l uenced by peatland 
type, sampling depth and a f forestation.  Dur i ng the early stages of the incubation 
under aerobic cond i t ions , samples o f  planted peat showed a more rapid accumulat ion 
o f  mineral N than d i d  samples f rom unplanted area s ,  the amounts a f t e r  1 7  days 
being 1 7 0  ppm and 46-ppm mineral N, respect i v e l y ;  after 62 days , however , the 
d i f f e rence was no longer s i gni f icant . The mean rate of C02 production averaged 
4 4 6  . mu . g  C02 g-l day-l in planted as against 7 2 8  . mu . g  in unplanted peat . under 
anaerob i c  cond i t ions , amounts of mineral N accumulated were s i m i l a r  in planted and 
unplanted s i tes but a d i f ference i n  accumulat ion between the 0-150 and 1 5 0 - 3 0 0  mm 
hor i zons in unplanted peat was s igni f i cantly reduced beneath the t r ees . 

3 . 4  SUCCESS ION 

3 4 5 .  ANON . Growth of lodgepole p i ne seedlings in compe t i t ion w i t h  g r as s .  
B . C .  M i n i s t ry o f  Fores t s ,  1979 : Res . Memo No. 37 
Summary Codes : NIA 
RCA: X 1 l 5 2  

3 4 6 .  ANTOS, J . A . , HABEC K ,  J . R .  Successional development i n  abies-grand i s  forests i n  
t h e  Swan Valley, western Montana , USA. 
Northwest Sci . ,  1981 , 5 5 ( 1 ) :  26-39 
Subject Codes : N/A 
BIO: 7 3 0 7 4 6 2 2  

A .  grandis i s  abundant and potent i al ly cl imax over a major p a r t  o f  t h e  Swan 
Valley in western Montana . T h i s  area i s  among the easternmost extensions of wet ,  
low elevation forests related to the Pac i f i c  mar i t i me c l i ma t i c  i n f luence . Spec i e s  
coverage and s i te parameters were ascert a i ned o n  56 natural s tands represent i ng a 
wide range of s i te cond i t ions and stand ages . The stand data were analyzed u s i ng 
polar ord i nat ion techniques. S i t e  moi sture status and succes s i onal development 
a r e  the most important factors determ i n i ng species compos i t ion among the A .  
grand i s  forests studied. The natural landscape in the Swan Valley is composed o f  
a mosa i c  of various-aged stands . Few, i f  any , stands have reached c l i max status 
due to the repeated occurrence of f i r e .  A f t e r  intense f i res , Larix occidental i s  
and P i nus contorta become estab l i s he d .  When s tands over 1 5 0  y r  old burn , L .  
occidental i s  tends to predominate i n  the regene r a t i on ;  i f  the stands are younger ,  
P .  contor t a  tends to be favoured . pseudotsuga menz i es i i  and P i nus mont icola 
e s t a b l i s h  best during the 1st years of stand development and form an important 
component of many old stands . A .  grand i s  typically forms a layer below the L .  
occidenta l i s  or P .  contorta canop y .  Tree compo s i t ional changes along synthesized 
developmental pathways and understory alterat ions are d i scussed. This forest 
vegetation complex as a whole appea r s  to have been s t able under natu r a l  
cond i t ions ; but on any g i ven s i t e ,  a wide range of communi t i e s  occurred over t i me 
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as wildf i res repeatedly recycled the vegetation through a v a r i e t y  of developmental 
sequences . 

3 4 7 .  CLARK, M . B . , MCLEAN, A .  Growth of lodgepole p i ne seedlings i n  compet i t ion w i t h  
grass . 
Research Note , M i n i s t r y  of Forest s ,  Br i t i s h  Columbi a ,  1 9 7 9 ,  No. 8 6 :  i i i  + 1 3  pp . 
9 ref . 
Subject Code s :  8 . 8 . 5  
CAB: 1 4 4 2 7 8 4  

The ef fects were studied o f  ( a )  5 sowing dens i t ies of Dact y l i s  glomerata , ( b )  
v a r i ous rates o f  sulphur and/or n i t rogen appl icat ion, ( e )  6 d i f ferent grass 
speci e s ,  and ( d )  s i mulated g r a z i ng ( cl i pp i n g )  on survival and growth o f  P i nus 
contorta var . lat i fo l i a  seedlings in an expe r i mental area i n  Br i t i s h  Columb i a .  
P i ne survival was n . s . d .  i n  relat ion to ( a )  o r  ( e ) ,  but early ht . growth and 
total seedling wt . were s igni f i cantly reduced at high rates of grass sowing ( 4 . 5  
kg/ha or more ) .  I n  ( b )  h i gh rates of N gave high grass y i elds ( which i nh i b i t ed 
p i ne growt h ) .  P i ne seedling surviva l  and total b i omass were n . s . d .  i n  ( d ) ,  but 
ht . was greater under c l i pp i n g .  To balance t r ee and grass product i v i t y ,  i t  i s  
recommended that N and S are app l i ed a t  less than 5 0  kg/ha and that g r a z i ng should 
be res t r icted to the 1 s t  h a l f  of the annual g r a z i ng season. 

3 4 8 .  CLARK , M . B . , MCLEAN , A. Gras s ,  trees and cat t l e  on clearcut-logged areas . 
J .  Range Manage . ,  1980 , 33 ( 3 ) :  213-217 
Subject Codes : 7 . 5 ,  8 . 5 ,  8 . 8 . 5  
LISC:  6 5 5 3 5 6  

Generally,  the presence o f  domest i c  grass had l i ttle e f f ect on germination o r  
survival o f  con i fers o n  clearcut-logged areas , except where the stand o f  grass 
became overly dense. In cases where i nh i b i t i ng e f fects were apparent , the 
compe t i t ion f rom nat ive vegetation was of as much consequence as the compet i t ion 
f rom domest i c  grasse s .  Results o f  the study suggest that where numbers o f  cattle 
and period o f  g r a z i ng were adequately controlled, damage to lodgepole p i ne and 
spruce seedlings were negl i g i b l e .  Damage was a result of repeated t r ampl i ng 
rather than brows i n g .  Poor cattle management i n  some s i tuat ions resulted i n  
overut i l i za t ion o f  forage and large numbers o f  lodgepole p i ne seedlings were 
k i lled or damaged. Howeve r , the number was often i ns igni f icant in relation to the 
mort a l i t y  o f  seed l i ngs from natural causes . 

3 4 9 .  CORNS , I . G . W .  Early secondary plant succession afte r pulpwood clear cut t i ng i n  
the Loeer Foothi l l s  region o f  Albe r t a .  
A m .  J .  Bot . ,  1 97 1 ,  58 ( 5  p a r t  2 ) :  481 
Subject Code s :  8 . 4  
BIO:  72007021 

3 5 0 .  DAY , R . J .  Stand structure succession and use o f  southern Alberta ' s  Rocky Mount a i n  
forest . 

, . 

Ecology, 1 9 7 2 ,  5 3 ( 3 ) :  472-478 
Subject Codes : 8 . 8  
BIO:  55007199 

3 5 1 . DEITSCHMAN, G . H . , PFISTER, R . D .  Growth of released and unreleased young stands i n  
the western whi t e  p i ne type. 
US For . Serv o Research Paper INT- 1 3 2 , 197 3 :  1 - 3  
Subject Codes : N/A 
BIO:  73089701 

3 5 2 .  DUNWIDDI E ,  P . W .  Recent tree i nvasion o f  subalpine meadows i n  the Wind R i ve r  
Mount a i n s ,  Wyoming. 
Arctic and Alpine Research, 197 7 ,  9 ( 4 ) : 393-399 
15 ref . 
Subject Codes : 6 . 6  
CAB: 8 7 8 3 7 2  
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A dendrochronolog ical study was made of trees of Engelmann ,spruce ( Picea 
engelmann i i )  lodgepole pine ( Pinus conto r t a )  and whitebark pine ( Pinus albicauli s )  
invading a subalpine meadow i n  W .  Wyom i ng .  Invasion began i n  about 1 89 0 ,  but has 
advanced l i ttle s i nce 196 3 .  The trees l growth rate i n?reased w i t h  increasing 
d i st ance f rom the edge o f  the forest , the d i f ferences 1 n  growth rate being 
maintained as the t r ees aged. The results implied that invasion was l im i ted by 
cond i t ions l i m i t ing the i n i t i a l  estab l i s hment of trees , rather than t he i r  growth. 
It is suggested that the i n i t i al t ree invasion was made poss ible by cattle 
g r a z i ng ,  which reduced compe t i t ion from the meadow vegeta t ion. The cessation o f  
g r a z i ng i n  1 9 6 2  was probably responsible for t h e  subsequent lack o f  t ree 
establ i shment . 

3 5 3 . KUMLER, M . L .  Plant succession on the sand dunes o f  the Oregon coast .  
Ecology , 1969 , 5 0 ( 4 ) :  695-704 
Subject Code s :  N/A 
B I D :  5 1 0 5 8 7 5 3  

3 5 4 . LYON, L . J .  Vegetal development on t h e  Sleeping C h i ld Burn i n  western Montana, 
1961 to 197 3 .  
USDA For . Servo Res . Pape r , Intermountain For . and Range Exp. Stn. , 1976 , No. 
INT-184 : iv + 24 pp. 
1 ref . 
Subject Codes : 3 . 2 ,  3 . 6 ,  6 . 3 ,  7 . 1  
CAB: 782684 

In the year following the 1961 Sleeping Child forest f i re i n  the B i t t e r root 
Fores t ,  Mont ana, 11 permanent transects were establ i shed w i t h i n  the burned area , 
and data were collected for tree dens i t y ,  shrub-crown volume , and % cover and 
f r equency of occur rence of herbaceous and low woody spec i es , over a 1 2-year 
per iod . Only 4 transects were considered indicat i ve o f  seral forest succession 
i ndependent of super imposed management act i v i t ies including salvage logg ing , 
cattle graz ing , and chemical t h i nning of t ree seedl ings . Mort a l i t y  of tree 
seedlings ( predominantly Pinus contor ta ) amounted to 48% of establ i shed plants 
dur ing the study per iod; shrub-crown volumes exceeded 2000 f t 3jac r e ,  whi le cover 
a t  ground level reached nea rly 60% . Vegetal cover due to aer i a lly-sown, 
int roduced grasses , was an important component of the plant commu n i t i es for the 
f i rst 6-8 year s .  No information i s  g i ven about vegetation before the f i r e ,  but 
most of the area is clas s i f i ed as Ahies las iocarpajXerophyllum tenax hab i ta t  type . 

3 5 5 .  MEHRINGER , P . J .  Jr . ,  ARNO , S . F . , PETERSEN, K . L .  Postglacial h i s tory of Lost 
T r a i l  Pas s ,  Bog B i t t e r root Mount a i ns ,  Montana , USA. 
Arct . Alp . Res . ,  197 7 ,  9 ( 4 ) : 3 4 5 - 3 6 8  
Subject Code s :  3 . 0 ,  3 . 2 ,  3 . 6  
B I D :  65066491 

Studies of sediment , chronolog y ,  fos s i l  pollen and charcoal from cores f rom Lost 
T r a i n  Pass B. ( 2  1 5 2  m )  provide the 1st postglacial bog, forest and f i re h i story 
for the B i tt e r root Mountains ( USA ) . The 6 . 27 m o f  sediment , dated by 16 
radiocarbon dates and 2 volcanic ashes , represent lake , fen and bog depos i t ion 
spanning the last 1 2 , 000 yr . Lycopod ium spores were int roduced as trace r s  into 
the 8 1  constant-volume samples to e s t i mate pollen and charcoal i n f l ux . Because o f  
cons iderable var i at ion between samples , pollen and charcoal estimates were 
averaged by pollen zone s .  Glac i al ice wi thdrew, leaving a lake 1 2 , 000 y r  ago. 
Sagebrush steppe dominated the landscape for the next 400 - 500 y r . I f  lodgepole 

, �nd whitebark pine a r e  the d i ploxylon and haploxylon pine pollen i n  the record, 
then by 1 1 , 500 y r .  ago whitebark p i ne forests replaced the steppe and per s i sted 
for the next 3000-4000 y r  under c l i ma t i c  cond i t ions that were probably cooler than 
present . Two f a l l s  of Glaci e r  Peak volcanic a s h ,  separated by less than 2 5  y r . ,  
occurred about 1 1 , 2 5 0  SP . By 7000 y r . ago, under warmer but not necessa r i l y  
d r i e r  c l i ma t i c  cond i t ions , Douglas- f i r  and lodgepole pine replaced whitebark p i ne 
and charcoal influx increased. The fall of Mazama volcanic ash was dated at about 
6700 yr ago. By 5000 yr ago aquat i c ,  fen and bog microfos s i l s  became i mpo r t ant . 
W i t h  the return to cooler c l imates , about 4000 y r  ago, Douglas- f i r  was no longer 
common i n  the pine forest . L i t t le vege t a t i onal change i s  indicated after 4000 y r  
ago. Howeve r ,  more charcoal was depos i ted du r ing t h e  l a s t  2 0 0 0  y r  than d u r i ng the 
previous 9500 y r .  

3 5 6 .  PATTEN , D . T .  Succession from sagebrush t o  m i xed con i f e r  forest i n  northern Rocky 
Mountains , USA , Artemi s i a- t r identata Pinus-conto r t a .  

'. , 
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Natu r . ,  1 96 9 ,  8 2 ( 1 ) :  2 29 - 2 4 0  
N/A 

3 5 7 .  PERRY , D . A .  M i n i m i zat ion o f  i n t raspec i f i c  compe t i t ion through d i f feren t i al growth 
pattern in tree spec i e s .  I N :  Proceedings o f  the Eighth World Forestry Congress , 
Jaka r t a ,  16-28 Oct . ,  1 9 7 8 .  
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Sch .  For . Oregon State Uni v . ,  Corva l l i s ,  OR, USA, 1 9 7 8 ,  No. FID-I/ 1 7 - 2 :  i i  + 6 
pp. 
7 ref .  
Subject Code s :  1 . 4 ,  5 . 4  
CAB: 1191655 

Results f rom a study o f  the early growth ot 10 W ind-pO l l i nated lodgepole p i ne 
fami l i es from 5 Rocky Mountain populat ions , i n  which bud set and bud burst ( i n all 
5 populat i ons ) and ht.  growth f rom the f i r s t  to f i ft h  years ( in 4 out o f  5 
populat i ons ) were nega t i vely correlated w i t h  s i te i ndex , suggest that variat ion i n  
e a r l y  growth pattern may b e  a n  adapt ive s t r ategy t o  m i n i m i ze i ntraspec i f ic 
compet i t ion for scarce resources . 

PFISTER, R . D . , DAUBENMIRE, R .  Ecology of lodgepole p i ne P i nus 
IN: Management of Lodgepole P i ne Ecosystems. USA, Washi ngton 
Cooperat i ve Extension Service,  197 3 ,  publ . 1975 : 27-46 
38 r e f .  
Subject Codes : N/A 
CAB: 757519 

contorta Doug l . 
State Unive r s i t y  

P i nus contorta grows i n  a w i de v a r i ety o f  envi ronments and d i splays several 
succe s s i onal roles . This paper b r i e f ly describes i t s  taxonomy , autecology, 
ecolog ical ampl i tude , and succes s i ona � role i n  relat i on to the envi ronment . 

3 5 9 . ROMME , W . H . ,  KNIGHT, D . H .  F i r e  f r equency and subalpine forest succession along a 
topographic grad i ent i n  Wyom i ng .  
Ecology, 1 9 8 1 ,  6 2 ( 2 ) :  319-326 
Subject Codes :  3 . 2 ,  3 . 6  
L I S C :  6 3 4 7 8 6  

D i f ferences i n  f i re f r equency a n d  t h e  r a t e  of secondary succession following f i re 
have had a major e f fect on the present compos i t ion of forest vegetat ion in a 4 
500 -ha und i s t urbed watershed i n  the subalpine zone of the Med i c i ne Bow Mount a i ns , 
southeastern Wyoming, USA. Per iod i c  f i re coupled w i t h  slow secondary succession 
has perpetuated lodgepole p i ne forest on the upland, whi le mature Engelmann 
spruce- subalpine f i r  forests have developed i n  sheltered ravines and valley 
bottoms where f i re i s  less f requent and succession following f i re is more rapid 
and/or more d i r ect . A graphic model i s  presented showing the relat ionship between 
topographic pos i t ion , f i re- f ree interva l ,  and the occurrence of mature forest 
dominated by spruce and f i r .  

3 6 0 .  UGOL INI,  F . C . , MANN, D . H .  Biopedolog ical o r i g i n  of peatlands i n  south east 
Alas k a .  
Nature,  UK , 1 9 7 9 ,  281 , 57 3 0 :  366-368 

, � 1 1  ref . 
Subject Code s :  3 . 6  
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Peatlands are the f i nal stage i n  plant success ion on level sur faces i n  t h i s  
reg i o n ,  where cont i n u i ng coastal upl i f t  enabl-es younger and older sur faces t o  be 
compared . The succession of s o i l s  and vegetation was s t u d i ed near L i tuya Bay on 
transects f rom sea shore to peat land across 3 mar i ne ter races of increas ing age . 
S i t k a  spruce on the lower terraces was fol lowed by m i xed forest of spruce , western 
hemlock ,  etc. which eventually degenerated into peat bog w i th occasional 
lodgepole p i n e .  Podzol i zat ion of the so i l  is accompanied by development of an 
i ron-cemented pan that impedes d r a i nage leading to deter iorat ion i n  forest growth, 
accumulat ion o f  an organic horizon and invas ion by Sphagnum. 

3 6 1 .  VALE, T . R .  Tree i nvasion of C i nnabaL Park in Wyomi ng ,  USA . 
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A recently published analys i s  of s o i l  samples f r om C i nnabar Park i n  the Med i c i ne 
Bow Mounta i ns of Wyoming ( USA) suggested that the meadow i s  migrat i ng .  The age 
s t ructure and other charact e r i s t i c s  of the adjacent forest vegetation evaluated 
support the v i ew that 1 s ide o f  the park has been invaded by trees ( lodgepole 
pine , P i nus contorta ) over the last century, but provide no evi dence to suggest 
that the other s i de of the meadow is advanc ing into the fores t .  The e a r l i e r  
interpretat ion o f  the p a r k  a s  a migrat i ng u n i t  i s  replaced w i t h  the v i ew that the 
par k  is clos i ng through tree invasion on 1 s i d e .  

3 6 2 . VALE, T . R .  Tree invasion o f  montane meadows i n  Oregon, USA. 
Am. M i dI .  Nat . ,  1 98 1 ,  10 5 ( 1 ) :  6 1 - 6 9  
Subject Codes: 3 . 2  
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Mes i c  montane meadows ( Rubus parv i f lorus/Pter i d ium aqu i l i num and Bromus 
c a r i natus/Rudbec k i a  occ iden tal i s  assocat i ons ) in the Cascade Mounta i ns of central 
and southern Oregon were i nvaded recently by trees ( L i bocedrus decu r rens , Abies 
concolor , A. magn i f ica , A. grand i s ,  A. proce r a ,  A. amab i l i s ,  P i nus mont i co l a ,  
P .  conto r t a ,  Tsuga me r t ens iana , T .  heterophylla and Pseudotsuga men z i es i i )  f r om 
the adj acent fores ts . Cessation of sheep g r a z i ng coincides w i t h  the i n i t i a t ion o f  
the t ree inva s i ons , but the absence o f  f requent f i res and cool moi s t  weather may 
have contr ibuted to the cond i t ions which favored the unstable ecozones . 

3 6 3 .  WHIPPLE, S . A . , DIX , R . L .  Age s t r ucture and successional dynamics of a Colorado 
subalpine forest . 

3 6 4 . , 

Am. M i d ! .  Nat . ,  1 97 9 ,  101 ( 1 ) :  1 4 2-158 
Subject Codes : N/A 
L I S C :  3 0 2 0 2 1  

Populat ion age s tructures of old-growth Engelmann spruce ( Pi cea engelmann i i ) ,  
subalpi ne f i r  ( Ab i es l a s i ocarpa ) and lodgepole p i ne ( Pinus contorta ) a r e  desc r i bed 
i n  the Colorado Front Range subalpine forest ( 28 5 0  and 3 500 m ) . F i ve types of age 
s t ructures can be recogni ze d ;  up to 4 d i f ferent types of age s t ructures were 
found i n  one spe c i e s  under d i f ferent envi ronmental or h i stor i ca l  cond i t ions and no 
spec ies showed the same type of age s t ructure throughout i t s  ent i r e  range o f  
occurrence. Age s t ructures are u s e d  t o  infer t he i r  c l imax o r  succe s s i onal 
( se l f-replacing or not s e l f-replac i ng )  status . Three types o f  forest a r e  
recogni zed : ( 1 )  c l  imax lodgepole ; ( 2 )  c l  imax spruce-f i r ,  which i s  p i oneered 
a f t e r  d i s t urbance by lodgepole ; and ( 3 )  c l i max spruce- f i r  which is p ioneered 
pr i ma r i ly by spruce . The changes from one forest type to another fol low a 
unid imensional grad i ent which begins w i t h  cl imax lodgepole at low elevat ion , dry 
s i tes , fol lowed by a forest mosa i c  of successional lodgepole and c l i max spruce- f i r  
a t  both h i gher eleva t i ons and i ntermediate moi s ture s i tes , and ends w i t h  c l i max 
spruce-f i r  in wh ich lodgepole is not pionee r , at both high elevations and on the 
most mes i c  s i tes . 

3 . 5  FLORISTICS 

BASILE, J . V .  Forage product i v i t y  in the lodgepole p i ne type. IN: Management of 
Lbdgepole P i ne Ecos ystems . 
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Another vers ion o f  work a l ready not iced on unde rstory product ion i n  the P i nus 
contorta forest type. 

3 6 5 .  DORWORTH , C . E .  G remmen i e l la-ab i e t i na collected i n  Alber t a ,  Canada . 
Plant D i s .  Rep . ,  1 9 7 5 ,  59 ( 3 ) :  2 7 2 - 2 7 3  
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3 6 6 .  H I L L ,  M . D . , HAYS, J . A .  Ground flora and relat i ve i llumination under d i f fe r ing 
crop speci e s  in a Forestry Commiss ion expe r i ment in North Wales . 
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JACKSON, M . T . , FALLER, A .  Structural ana l y s i s  and dynamics 
communi t ies of Wizard I s l and - Crater Lake National Park . 
Ecol. Manoge . ,  197 3 ,  4 3 ( 4 ) :  4 4 1 - 4 6 1  
Subject Codes : N/A 
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3 . 6  HABITATS 

o f  the plant 

3 6 8 .  BROWN, J . K .  F i r e  cycles and commun i t y  dynamics i n  lodgepole Pine fores t s .  I N :  
Management of Lodgepole P i n e  Ecosystems, Sympo s i um Proceedings . 
USDA For .  Svc . ,  Ogden, U t a h ,  USA, 1 9 7 5 :  4 J O - 4 5 7  
Subject Codes : 3 . 2 ,  3 . 4 ,  4 . 4  
CAB: 7 1 0 4 1 7  

This paper examines t h e  i n fluences o f  f i r e  o n  succession, community d i ve r s i ty and 
stab i l i t y ,  serot i nous phenolog y ,  stand estab l i shment and s t ructure , and fuel 
accumulat ion . Complex interact ions a f f ec t i ng f i r e  poten t i a l  are d i scussed. 

3 6 9 .  CACEK, T . L .  An ecolog i c a l  interpretation of north cent r a l  Colorado. 
D i s sertat ion Abstracts Internationa l ,  B ,  1 9 7 5 ,  3 5 ( 7 ) :  3 28 2- 3 2 8 3  
Subject Codes : 1 . 5 ,  3 . 1  
CAB: 5 5 6 4 3 1  

B r i e f ly descr i bes the general p r i nc i pl e s  o f  geology, ecology and c l i matology w i t h  
reference t o  Colorado. The ma i n  part of the work describes the geology, 
c l i matology and ecology of four s i t es w i t h  d i f f erent plant commu n i t ies : Pawnee 
Buttes ( short-grass pra i r i e s ) ,  Horsetooth State Recreation Area ( mi xed grass 
pra i r i e ,  Mountain Mahogany shrub land and ponde rosa p i ne fores t ) ;  Rocky Mountain 
Nat ional Park ( ponderosa p i ne forest ,  spruce/ f i r  forest ,  k rummho l z ,  alp i ne tund r a , 
perpetual ice and snow, lodgepole pine forest and quaking aspen fores t ) ;  and the 
Colorado State Univer s i t y  Nature Center ( cot tonwood bottomland ) .  

3 7 0 .  CAREY, M . L . ,  O t CARROLL , N .  Pota s s i um accretion by P i nu s-contorta on oligotrophic 
peat in the west of I reland . 
Plant Soi l  1 9 8 1 ,  6 0 ( 3 ) :  471-476 
Subject Codes : 3 . 3  
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A 22-yr-old crop 
than adjacent 
r a i nf i l l-de r i ved 

of P .  contorta On ol igotrophic peat contained 8 5  k g  ha-l more K 
unplanted area s .  The forest cover a i ds i n  conserving 

K which in the natural ( unplanted ) state is lost to d r ai nage . 

3 7 1 . CORNS, I . G . W . , LA ROI , G . H .  A compar i son of mature w i t h  recent l y  clear-cut and 
scar i f ied lodgepole pine forests i n  the Lower Foothi l l s  of Alber t a .  
Canadian Journal o f  Forest Research, 1 9 7 6 , 6 ( 1 ) :  2 0 - 3 2  
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The vegetation was studied in mature stands of P i nu s  contorta var . lat i f o l i a  and 
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on nat u r a l l y  regene rated areas that had been clear - f e lled 6 - 1 2  years before the 
study . The undistu rbed s t ands had weak shrub strat a ,  well-developed herb/dwar f  
shrub s t r at a  and cont i nuous feather moss s t r a t a .  I n  t h e  clear-felled stands the 
cover o f  tree regenerat ion was 5%, w i t h  P i nus contor t a  and populus tremuloides a s  
condominants .  Shrub cover was 5 % ,  herb/dwa r f  shrub cover as 4 4 % ,  dominated by 9 
speci e s  of the mature fores t ;  and bryo i d  cover was 1 3 % .  The dens i t y  and 
above-ground b i omass of the young trees increased rap i dl y  dur i ng the sampled age 
interva l .  The d i s t r ibut ion and abundance of several i mportant spec i es in the 
clear-felled area were correlated with soil mo i s t u re on 2 samp l i ng dates i n  
summe r . The clear-f e l l ed community was r icher i n  vascular spec ies and had a more 
even d i s t r ibution of cover among species than the mature stands . From author s '  
summa r y .  

3 7 2 .  DYRNESS , C . T .  Effect of w i l d f i r e  on soil wet tab i l i t y  i n  the High Cascades of 
Oregon . 
USDA For .  Se r v o  Res .  Pape r ,  Pac i f i c  NW For .  and Range Exp . Stn . , 1 9 7 6 , No . 
PNW-20 2 :  18 pp. 
16 ref . 
Subject Codes : 6 . 3  
CAB: 843400 

So i l  wettab i l i t y  and t r ends i n  recover y  of vegetation were studied for 6 years 
after a major f i re i n  1967 that a f f ected 7700 acres o f  P i nus contorta forest at 
ca . 5000 f t .  a l t . Wettab i l i ty of the sandy s o i l s  was evaluated by 
determinations of the l i qu i d/so l i d  contact angle and the i n f i ltrat ion rate . 
Burning apparently i ncreased the water repellency of the soil at depth of 1 - 9  
inches , and this e f fect pe rs i sted for 5 years ; i n f i l t rat ion rates dur i ng the 
t h i r d  and fourth years recovered more rapidly on l i ght l y  than on heav i ly burned 
soi l s .  Recovery o f  vegetation occurred much more rap i d l y  in l ightly than i n  
heav i l y  burned areas . Most plant species that became estab l i s hed after the f i re 
were present before the f i r e .  Grasses and clove r , sown from the a i r  soon a f t e r  
t h e  f i r e ,  cont r ibuted only neg l i g ible amounts o f  cover . 

3 7 3 .  FARRELL, E . P . , MULLEN , G . J .  Relationship between peat depth and growth rate of 
forest trees . 
Forest Ecology and Management , 1978 , 1 ( 4 ) : 3 3 5 - 3 3 8  
5 ref . 
Subject Codes : 3 . 1 ,  5 . 1 ,  5 . 2  
CAB : 1 16 10 2 4  

Stud ies i n  young stands o f  S i tka spruce and lodgepole p i n e ,  apparently f r e e  f r om N 
or P def i c iency, growing on blanket peat land i n  western I reland , showed that ht . 
and d i am. inc rement were pos i t i vely correlated with depth of pea t .  

3 7 4 . GOL D I N ,  A . , NIMLOS , T . J . · Vegetat ion patterns on l i mestone and ac i d  parent 
mat e r i a l s  in the Garnet Mountains of western Montana. 

3 7 5 .  

Northwest Science, 1 97 7 ,  5 1 ( 3 ) :  149-160 
18 r e f . 
Subject Codes : N/A 
CAB: 878379 

Topographic characte r i s t ics ( aspec t ,  eleva t ion, slope ) soil type and canopy cover 
of t r ee and undergrowth vegetation were recorded in 45 plots on s i tes der i ved f rom 

, ( a )  l imestone, ( b )  granite and ( c )  quar t z i te parent mater i a l s .  A total o f  8 
�abi tat types were present i n  the study area ( the NW sector at 1 5 2 5 - 1 9 7 5  m a lt . )  
Plant commu n i t i e s  i n  ( a )  and ( b )  had no hab i tat types i n  common , ( a )  support i ng 
dry hab i ta t  types w i t h  open stands of Pseudotsuga mens i s i i  and many forbs, and ( b )  
moi s t  hab i tat types dominated by P i nus contorta ( w i t h  Abies las iocarpa ) and 
shrubs . In ( C ) ,  7 hab i tat types were present on s i tes ranging f rom relat ively 
xer i c  to relat i vely mes i c  and resemb l i ng those i n  ( a )  and ( b )  resp . Ordinat i on o f  
plots b y  spec ies coverage c l a s s  con f i rmed the s i te relat ionships . Spec ies 
d i vers i t y  of veget at ion was greatest i n  ( a )  and least i n  ( b ) , whi le total canopy 
cover was greatest in ( b ) . Results suggest that the character i s t i c  l i mestone 
vegetation i s  prima r i ly determined by soi l d rynes s .  

HO, I .  
Forest 
8 ref . 

Ac i d  phosphatase act i v i ty i n  forest soi l .  
Science, 1979 , 2 5 ( 4 ) :  567-568 
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Subject Codes : N/A 
CAB: 1 2 1 3 2 9 3  

S O i l  samples were taken i n  Oct .  1 9 7 6  from 7 stands i n  Oregon. A c i d  phosphatase 
act i v i t y  was s igni f icantly higher in red alder ( Alnus rubr a )  and red 
alder/Dougl as - f i r  s t ands than in the pure s t a nd s  o f  Douglas- f i r ,  ponderosa and 
lodgepole p i ne s , and western juniper ( Juniperus occidental i s ) ,  or pasture . 

376 . KRUCKEBERG , A . R .  Plant l i fe on serpent i n i te and other fer romagne s i an rocks i n  
nor thwestern North Ame r i c a .  
Sye s i s ,  196 9 ,  2 ( 1 - 2 ) :  15-114 
Subject Code s :  N/A 
BIO: 51105380 

377 . LAINE, J .  I n i t i a l  development o f  P i nus ccntorta on a nut r ient-poor open bog i n  
Finland. 
Suo, 1979 , 3 D (  2 ) :  2 7 - 3 2  
10 ref .  
Language: f i 
Summa ry Languages : en 
Subject Codes : 3 . 3 ,  3 . 7  
CAB : 1 2 4 4 8 4 2  

Pre l iminary results of experiments o n  the i n i t i a l  development of lodgepole p i ne 
( P .  contorta var . lat i fol i a )  ( favourable provenanc e ,  o r i g i n  Canada � compared 
w i t h  that o f  Scots pine ( P .  sylves t r i s )  on a d r a i ned small-sedge bog n l ne years 
after planting ( i n 196 9 )  are descr ibed . The height development of Pinus contorta 
clearly exceeded that o f  P .  sylves t r i s ,  except i n  one area w i t h  apparently better 
nutrient status . The mor tal i ty of lodgepole pine was s i gni f icantly lower than 
that of Scots pine in a l l  areas . The requi rements of lodgepole p i ne for d r a i nage 
and nut r ients therefore appear to be lower than those of Scots p i n e .  

3 7 8 .  LEES·, J . C .  Soil aerat ion response to d r a i n i ng i ntens i t y  i n  bas i n  peat . 
Forestry ( OXF ) ,  1 9 7 2 ,  4 5 ( 2 ) :  1 3 5 - 1 4 2  
Subject Codes : N/A 
B1O: 5 5 0 5 2 2 1 4  

3 7 9 .  MCLEOD, A . J . , RAPP, E .  Optimal s i tes f o r  con i fe r s  i n  the boreal forest region o f  
Alberta . 
Can. Ag r i C .  Eng . ,  1978 , 2 0 ( 2 ) :  77-80 
Subject Codes :  N/A 
LISC: 2 6 3 3 0 3  

The study reported i n  t h i s  paper deals w i t h  t h e  e f fects o f  s o i l  mOi s t u r e , s o i l  
texture and vege t a t i ve compe t i t ion on s u r v i va l  and growth o f  four coniferous 
spec i e s  common to the Boreal Forest Region of Alberta . Tree seedl i ngs were 
planted in soi l boxes , two of sandy loam and two o f  s i l t y  clay soi l .  Each s o i l  
box w a s  spl i t  into f i ve zones running perpend i cu l a r  t o  t h e  mo i sture grad i ent which 
ranged from poorly to rapidly d r a i ned. Measurements were made and data analyzed 
for spec ies surviva l ,  height growth, diameter growth and total root leng t h .  Based 
on s u r v i va l  and height growth, tamarack prefer red an imperfectly d r a i ned , 

, �nonvegetated s i l t y  clay soil whi le lodgepole p i ne preferred a non-vegetated sandy 
loam s o i l  w i t h  no apparent moisture prefe rence . Black spruce preferred a poorly 
to imperfectly dra ined , non-vegetated s i l t y  clay soi l whi le whi t e  spruce p r e f e r red 
an imper fectly to moderately well-drained , non-vegetated s i lty clay soi l .  

380 . MOIR, W . H . , GRIER, H .  
content o f  forest floor 
Soil Sc i .  Soc . , Ame r .  
Subject Code s :  3 . 3  
B1O: 51109796 

Weight and n i t rogen phosphorus potass i um 
humus of lodgepole p i ne stands i n  Colorado. 
Proc . ,  1 9 6 9 ,  3 3 ( 1 ) : 1 37-140 

3 8 1 .  NEILAND, B . J .  The forest bog complex of southeast Alaska . 
Vegetat ion, 1 97 1 ,  2 2 (  1-3 ) :  1 - 6 4  

and c a l c i um 



Subject Codes: 3 . 5  
BIO: 5 4 0 1 3 2 4 7  
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3 8 2 . PYATT, D . G . , CRAVEN, M . M .  Soi l  changes under even-aged plantat ions . I N :  The 
Ecology of Even-aged Forest Plantat ions . proceedings of D i v .  I . ,  Interna t i onal 
Union of Forestry Research organizations, Edinburgh, September , 1978 . 
Camb r idge, UK , I ns t i tute of Terres t r ia l  Ecology , 1 9 7 9 : 369- 386 
29 ref . 
Languag e :  en 
Summary Languages : f r ,  de 
Subject Codes : N/A 
CAB: 1175376 

A review of the ef fects at a f forestat ion and s t and development i n  the s o i l  
moisture regime and aerat ion of upland s i tes i n  the UK , dea l ing i n  t u r n  w i t h  
i r on-pan, gley and deep peat soi l s .  Data a r e  presented o n  the annual moi sture 
characte r i s t i cs of unplanted s i tes and s i te s  planted with Sitka spruce,  Norway 
spruce and lodgepole p i ne in Scot land. The need for site preparation to break the 
i ron pan is d i scussed. 

3 8 3 .  REED, R . M .  Con i f e rous forest habi ta t  types o f  the Wind River Mount a i n s ,  Wyom i n g .  
Ame r ican Midland Natura l i st , 1976 , 9 5 ( 1 ) ;  1 5 9 - 1 7 3  
2 9  ref . 

384 . 

3 8 5 .  

Subject Codes :  3 . 2 ,  3 . 5  
CAB: 6 6 2 6 7 9  

A further account of work a l ready noticed f rom a thes i s .  From a study o f  69 
stands o f  relatively und i s t urbed vegetation,  data are g i ven on s tand s t ructu r e ,  
undergrowth spec ies , soils and topography. F i ve furthe r  vegetation types were 
recognized, dom i nated respect i vely by Pseudotsuga men z i e s i i  ( on steep N-facing 
slopes between 2 200 and 2600 m al t .  with soil pH 6 . 6 ) ,  Abi e s  l a s i ocarpa ( belOW 
2600 m, soil pH 5 . 5 ,  w i t h  codominant Picea engelmanii  or P i nus contort a ) ,  P i nu s  
contorta ( between 2400 and 2900 m i n  the southern part o f  the a r e a ,  s o i l  pH 5 . 5 ) ,  
Picea engelmanni i  ( a bove 2900 m ,  generally on burned areas, s o i l  pH 5 . 0 )  and P i nus 
albicau l i s  ( above 2900 m on exposed s i tes near the treel i ne ,  soil pH 5 . 1 ,  w i t h  
codominant P i nus f l ex i l i s ) .  

ROMME, W . H . , KNIGHT, D . H . 
relat ion to envi ronmental 
N . M .  Acad. Sc i .  Bu l l . , 
Subject Codes : N/A 
BIO: 1 6 0 1 0 1 2 5  

vegetation of a p r i s t i ne Rocky 
gradients and f i re .  
1978 , 1 8 ( 1 ) :  1 3  pp . 

Mounta i n  watershed i n  

VESTER, G . , CRAWFORD, R . M . M .  
responses to inundated soil 
metabolic c r i t e r i a .  

D i f ferent provenances o f  Pi nus-contorta and the i r  
cond i t ions clas s i f icat ion based on morphological and 

Flora ( Jena ) ,  1 9 7 8 ,  1 6 7 ( 5 ) :  
Language : de 
Subject Codes : N/A 
BIO: 68072643 

4 3 3 - 4 4 4  

,Th� spec ies P .  contorta i s  Class i f ied a s  a f lood-tolerant spec i e s  b y  means o f  
shoot growth measurements dur i ng a prolonged flooding expe r iment . Shoot growth 
data and mor tality rate s du r i ng exper imental f lood i ng as well as the root/shoot 
ratios of unflooded trees of d i f ferent provenances reveal d i s t inct ecotypes i n  
flooding tolerance w i t h i n  the spec i es P .  conto r t a .  A s imple test on the flooding 
tolerance of these ecotypes is proposed. It i s  possible to predict the behaviour 
o f  d i f ferent ecotypes d u r i ng a flooding s t ress by means o f  wei g h i ng shoots and 
roots of unflooded trees . Changes in the sugar content i n  roo t s ,  caused by 
f lood i ng ,  are examined i n  d i f ferent provenances of P .  contorta . The data 
obtained indicate a f u rther metabol i c  d i s t i nc t i on between flood-intolerant and 
flood-tolerant ecotypes . 

386 . WIDDEN , P . ,  PARKINSON, D .  The e f fects of a forest f i re on s o i l  micro fung i . 
Soi l  BioI . Biochem. ,  197 5 ,  7 ( 2 ) :  1 2 5-138 
Subject Codes : 3 . 2  
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BID: 60011 4 1 1  

387 . WIKEN, E . B . , BROERSMA, K . , LAVKULICH, L . M . , FARSTAD, L .  B i osynthet i c  altecat i on 
i n  a B r i t i s h  Columb i a  soil by ants ( Formica fusca L inne ) .  
Soil Science Soc iety of Ame r i ca Journal , 1 9 7 6 , 40 ( 3 ) :  4 2 2 - 4 2 6  
2 1  ref . 
Subject Codes : N/A 
CAB: 662568 

The occurrence and pedological ef fects o f  act i ve and d isused ant mounds were 
studied by comp a r i son w i t h  apparently unaffected soils in an area o f  P i nus 
contorta/grass vegetation i n  the sub-alpine region of Mt. Tatlow, Canada. The 
alterat ions by the ants tended to retard or alter the normal processes of leaching 
and horizon forma t ion , but on des e r t i on of the colonies , soi l s  reverted to a 
steady state and resembled the sur round i ng soi l s . 

388 . WOODARD, P . M . , MART I N ,  R . E .  Duf f  weight and depth i n  a h i g h  elevation P i nus 
contor t a  Dougl .  forest .  

389 . 

Can. J .  For . Res . ,  1980 , 1 0 ( 1 ) :  7-9 
Language : en 
Summary Languages : f r  
Subject Codes :  6 . 3  
LISC : 4 9 3 2 5 3  

Var ia t ion i n  d u f f  depth and weight was s t u d i ed on 2 a d j acent d i f ferent aged 
subalpine s tands in eastern Washington, USA. I n  a 105 -year old P. contor t a  
stand, the d u f f  depth averaged S . 4 6 em as compared w i t h  4 . S 7 e m  for a 30S-year old 
s tand of the same hab i t at type. The d i f ference between the means was not 
s i gni f icant . The greatest d u f f  depth ( 46 cm) i n  the younger stand was almost 
twice that of the older stand ( 26 em ) ,  due p r i nc ipally to the t ime s i nce last 
d i s tu r bance by f i re .  A correlation of d u f f  depth ( D : cm )  to weight ( W : tonnes per 
ha l produced the equ a t i ons W = 7 . 26 + 1 3 . 2 7 0  which had r2=0 . 84 9  and SE = 7 . 0 6 .  

3 . 7  SITE 

ALEMDAG, 1 . 5 .  Met r i c  s i te- i ndex curves for 
upper L iard River a r e a ,  Yukon Ter r i tory.  
Info.  Report ,  Forest Management I ns t i t u t e ,  
18 p p .  
2 r e f . 
Language: en 
Summa ry Languages : f r  
Subject Codes :  N/A 
CAB : 7 2 4 298 

w h i t e  spruce and lodgepole p i ne i n  the 

Canada, 1 9 7 6 , No. FMR-X - 3 3 M :  i i i  + 

3 10 .  � BASILE, J .  V. Si te i ndex for lodgepole p i ne 
produc t i v i t y  for herbaceous plant s . 

a poor indicator of s i te 

US For . Serv o Research Note INT- 1 S 2 ,  1 97 1 :  1-3 
Subject Codes : 3 . 5  
BIO:  7 2 0 5 5 2 1 0  

3 9 1 . BRICKELL ,  J . E .  Equations and computer sub-rout i nes f o r  e s t i ma t i ng s i t e  qua l i ty o f  
8 Rocky Moun t a i n  spec ies . 
US Forest Serv o Research Pape r ,  INT-7 S ,  1970 : 1 - 2 2  
Subject Codes : N/A 
BIO:  52001939 

3 9 2 .  BRICKELL, J . E .  E s t i ma t i ng s i te qua l i t y  i n  lodgepole p i ne stands. I N :  Management 
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o f  Lodgepole Pine stands . 
USA, Washington State Univer s i t y  Cooper a t i ve Extension Service, 1 9 7 3 ,  pub l .  1 97 5 :  
154-185 
39 ref .  
Subject Codes : N/A 
CAB: 757709 

The development o f  s i te index curves for P i nus contor t a  is out l i ne d .  Application 
i n  the f ield is des c r i bed and tables presented for curves that take into account 
the dens i t y  of a stand ( crown compe t i t ion factor ) .  A curve i s  g i ven relat i ng 
y i eld capabi l i t y i n  terms of m . a . i .  to s i te i n dex . The e s t i mat fion of s i te 
qua l i t y  f rom veget a t i ve or envi ronmental factors i s  d i scussed. 

3 9 3 .  DUFFY,  P , J . B .  Relationships between s i te factors and growth of lodgepole p i ne 
( Pinus contorta Dougl . va r .  lat i fo l i a  Engelm. ) i n  the Footh i l l s  Section o f  

Albe r t a .  
Forest Research Branch, Depa�tment o f  Fores t ry Pub l i c a t i on No. 1 0 6 5 ,  1964 : 60 
p p .  
44 ref . 
Languages :  en 
Summary Languages :  f �  
Subject Codes : 5 . 0  
RCA: X 1 0 7 3  

A study was made of forest land p�oduc t i v i t y  between the Red Deer and Brazeau 
Rive�s i n  the Foothi ll s  Section of Alberta to fac i l i tate pred ict ion o f  y i elds fo� 
lodgepole p i ne .  A prel i mina�y s i t e clas s i f icat ion was developed on the f i nd i ng 
that pine g�owth d i f fers between parent mate � i al s .  Cor�elations between s i t e ,  
s tand facto� s ,  and p i ne growth we�e used t o  construct p�edict ion equat ions f o �  the 
s i t e  exp�essions - dominant height , average height , and basal a � e a ,  total volume , 
and merchantable volume per ac�e . Pred i ct i on equa t i ons for pine and other species 
on othe� soils could be calculated u s i ng the su�vey and techniques out l ined . 

3 9 4 .  E I S ,  S . ,  CRAIGDAL L I E ,  D . , SIMMON S ,  C .  Growth of lodgepole p i ne and white spruce 
in the cent�al inter io� of B� i t i sh Columb i a .  
canadian Journal o f  Fo�est Research, 1 9 8 2 ,  Vol . 1 2 ( 3 ) :  567-575 
12 ref . 
Subject Codes : 5 . 1 ,  5 . 2  
RCA: X1098 

He ight , d i ameter , volume growth, c�own width, and stoc k i ng of lodgepole p i ne 
( Pinus contorta Doug l . )  and whi t e  spruce ( Picea glauca ( Moench ) Voss )  were studied 
on the three most common forest s i tes i n  the central inter io� of Br i t i s h  Columb i a ,  
to e s t i mate the i r  potent i a l  growth and the i r  s u i t ab i l i ty for pure o r  mi xed stands 
in managed second- growth forests established by plant ing.  Sp�uce only should be 
planted on moist to wet alluv i um s ites ; both spec ies appear to be equally 
s u i table on mo i st A � a l i a  s i te s ,  and p i ne only should be planted on dry to moist 
Cornus-Moss s i t e s .  In m i xed forests , suppressed spruce will have l i ttle volume at 
the t i me of pine harvest .  In general , managed , fully stocked second-growth 
forests should produce greater volume per hectare than the present natural , 
unmanaged fores t s .  

3 9 5 .  ILLINGWORTH , K .  A prel iminary ecolog i cal class i f i c a t i on o f  lodgepole p i ne s i tes 
, i �  the south-central i nter ior of B r i t i sh Columb i a .  

Thes i s ,  1958 
Subject Codes ;  N/A 
RCA: X1005 

396 . ILLINGWORTH, K . ,  ARLIDGE, J . w . C .  I n t e r im report on some forest s i te types in 
lodgepole p i ne and spruce-alpine f i r  st ands . 
B r i t . Columb i a  Forest Serv o Res .  Note 3 5 ,  1960 : 4 4  pp.  
Subject Codes :  N/A 
RCA: X 1 0 4 1  

3 9 7 .  KIRBY, C . L .  Site index equat ions f o r  lodgepole p i ne and whi te spruce i n  Albe r t a . 
Info.  Rep . ,  Northern For . Res . Cent r e ,  Canada, 197 5 ,  No. NOR-X-1 4 2 :  1 2  p p .  
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10 ref .  
Language: en 
Summary Languages: f r  
Subject Codes :  N/A 
CAB: 699412 

Presents site index ( de f i ned as the mean total height of dominant and codomi nant 
trees a t  a selected index of age of 7 0  years - taken as the number o f  growth r i ngs 
at 1 ft above the ground) equations and curves for picea glauca and P i nu s  contorta 
var . l a t i fol i a .  The equat i ons a r e  based on data f r om the stem analy s i s  of 2 4 3  P .  
glauca and 9 6  P .  c .  l a t i fol i a  trees from well stocked stands i n  the comme r i ca l  
forest zone of Albe r t a .  

398 . MOGREN, E.W. , DOLPH, K . P .  Predi c t ion o t  s i te i ndex o f  lodgepole p i ne f r om 
selected envi ronmental factor s .  
For . Sci . ,  1 8 ( 4 ) ,  197 2 :  314-316 
Subject Codes :  N/A 
BIO:  55048647 

3 9 9 .  NOKDE , S . ,  KOZAK, A .  Obt a i n i ng a compo s i t e  volume age function with t he Gomp e r t z  
model .  
Northwest Sci . ,  5 3 ( 1 ) ,  1 97 9 :  1 2 - 1 7  
Subject Codes : 5 . 1  
BIO:  18013560 

400. PLUTH, D .J .  Forest land class i f icat ion and lodgepole p i ne produc t i v i t y  
predict ion. 

401 . 

Agriculture and Forestry Bull . ,  Mar . 1 98 3 ,  Vol . 6 ,  Number 1 :  3 4 - 3 5  
Subject Codes :  N/A 
RCA : X 1 1 1 1  

An ecological land class i f ica t ion which i s  developed upon relat ionships among 
components of an ecosystem has greatest pred ict i ve value i n  forest management 
appl icat ion. A mul t i v a r i ate approach to ident i f i c a t i on of s i te factors 
i nf luencing produc t i v i t y  of lodgepole pine i n  west-cent ral Alberta suggests that 
vegetation va r i ables can cont r i bute to the pred i c t ion of MATvr and sr . 

SMITHERS , L . A .  
Canada, Dep t . 
1 9 5 6 :  20 pp . 
Subject Codes :  
RCA : X1034 

Assessment of s i te produc t i v i t y  i n  dense lodgepole p i ne s t a nd s .  
N . A .  and N . R .  For . Br . ,  For . Res .  D iv . ,  Tech. Note No. 3 0 ,  

N/A 

4 0 2 .  YOUNGBERG , C . T . , DAHMS ,  W . G .  Produc t i v i t y  i nd i ces for lodgepole p i ne on pumice 
soi l s .  
J .  Fores t . ,  68 ( 2 ) ,  1 9 7 0 :  90-94 
Subject Codes : N/A 
BIO : 51069 3 2 4  
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4 . 0  R E P  R O D  U C T I V E B E H A V I O U  R 

403 . E IS ,  S . ,  CRAIGDALL I E ,  D .  Reproduction of con i f e r s .  A ( loose-lea f ) handbook for 
cone crops assessment . 
Report , Pac . For .  Res .  C t re . ,  Canada , 1 9 7 1 , BC-X-2 ! 9 :  2 4  pp . 
8 p l .  (col . )  
Subject Codes : N/A 
CAB: 1 5 5 6 3 4 4  

4 0 4 . OWEN S ,  J . N .  Sexual reproduction i n  P i nu s  contorta . E . P .  830 I N :  Forest 

4 0 5 . 

Research Review 1 9 8 1 -8 2 .  
M i n i stry o f  Fores t s ,  V i ctor i a ,  B . C . , 1 9 8 3 :  5 
Subject Codes : N/A 
RCA: X1042 

OWENS , J . N . , SIMPSON, S . J . ,  MOLDER , M .  
Pollen development : the pol l inat ion 
lodgepole pine . 
Can. J .  BOt . ,  1 9 8 1 ,  59 ( 10 ) : 1828-1843 
Subject Codes :  N/A 
BIO:  7309733 

Sexual reproduction of P inus-contorta 1 .  
mechanism and early ovule development of 

406 . OWENS , J . N . , MOLDER , M. 1984 . The reproduct ive cycle of lodgepole p i ne .  

407 . 

M i n i s t ry o f  Forest s .  Victor i a ,  B . C .  2 9 p .  

4 . 1  SEED PRODUCTION AND D ISPERSAL 

BARTRAM, V . C .  Sweden i n i t i ates a 
program for lodgepole p i ne ( us i ng 
Forestry Chron i c l e ,  1 9 8 0 ,  5 6 ( 2 ) :  
6 r e f . 
Language: en 
Summary Languages : f r  
Subject Codes : 1 . 4 ,  5 . 4  
CAB: 1487284 

large scale tree improvement 
Canad i an provenances ) .  
63-66 

and seed production 

4 0 8 .  CREMER, K . W .  Speeds o f  fal l i ng and d i spe rsal o f  seed of P i nus-rad i a t a  and 
P i nus-conto r t a .  
Aus t .  For . Res . ,  1 9 7 1 ,  5 ( 3 ) :  2 9 - 3 2  
Subject Codes : N/A 
B r o :  53066320 

409 . CROSSLEY, D . ! .  The production and d i spersal o f  lodgepole pine seed . 
Can . Dep. Nor t h .  A f t . and Nat . Resour . ,  For Br . ,  For .  Res . D i v . , Tech. 
Note 2 5 ,  Ottawa, Ont o 1 9 5 5 :  1 2  pp . 
Subject Codes :  N/A 
RCA : X1017 

4 1 0 .  CROSSLEY, D . ! .  E f fect ot crown cover and slash dens i t y  on the release o f  seed 
from slashborne lodgepole pine cone s .  
Can. Dep . Nor t h .  A f f .  and Nat .  Resour . ,  For Br . ,  For Res . D i v . ,  Tech Note 
4 1 ,  Ottawa, Ont o 1 9 5 6 : 51 pp . 
Subject Codes : 2 . 2  
RCA: X1018 



92 

4 1 1 .  

4 1 2 .  

DAHMS , W . G . , BARRETT , J . W .  Seed production 
lodgepole pines . 
USDA For. Servo. Res .  Pape r , Pac i f i c  NW For . 
PNW- 1 9 1 : 13 pp . 
1 8  r e f .  
Subject Code s :  N/A 
CAB: 556480 

o f  central Oregon ponderosa and 

and Range Exp . Stn. , 1 9 7 5 ,  NO. 

Repor t s  results of studies 
germination % in P i nus 
sound seeds/acr e )  occurred 
22 years in P .  ponde ros a .  

s i nce 1 9 5 3  
contorta and 
i n  1 2  out of 

o f  seed f al l ,  seed d i spersal and seed 
P i nus ponderosa .  Good seed-crops ( 15 0  000 
1 6  years for P .  contorta and i n  5 out of 

GULLBERG, U. Seed production of 
as an Exot i c  Spec ies . 
Proc. of the 1980 IUFRO Wor k i ng 
( 52 - 0 2-06 ) in Norway and Sweden. 
20 ref .  
Subject Code s :  N/ A 
RCA : XI091 

lodgepole p i ne for Sweden. I N :  P i nus contorta 

Party Mee t i ng on 
Research Note No. 

P i nus contor t a  provenances 
3 0 ,  198 1 :  2 6 3 - 2 7 3  

D i scusses Sweden ' s  long-te�m demand fo� P i nus conto� t a  Dougl . var .  lat i fol i a  
seed from B r i t i sh Columb i a  and out l i nes plans for self-su f f i c i ent seed production 
in Sweden . 

4 1 3 .  HUBER, R . F .  ( Comp i le r ) ,  POLLARD , D . F . W . ,  EDWARDS ,  D . G . W . ,  et a l . High-qua l i t y  
collection and production o f  con i fe r  seed. Proceedings o f  a workshop held 
November 1 4 ,  1979 in Edmonton, Albe r t a .  
Information Rep . , Nor thern For .  Res .  Cent r e ,  19B1 , No . NOR-X-2 ) 5 :  i i i  + BB pp . 
many ref . ,  1 2  p l .  
Language: en 
Summary Languages :  f r  
Subject Codes : N/A 
CAB: 1 5 2 6 9 2 4  

E i g h t  paper s  are presented, ma i nl y  w i t h  refe rence t o  Man i toba, Alberta and 
Saskatchewan: Pol l a r d ,  D . F . W .  Gene t i c  qual i t y  of seed source: v a r i a t ion , 
improvement and cert i f i cat ion . )-11 ( 1 2 ref . )  Edward s ,  D . G . W. Cone collection 
and process ing - e f fects on seed qua l i ty and yield 1 2 - ) 7  ( 1 7 re f . ,  11 pl . )  Helium, 
A . K .  Lodgepole pine seed e x t r act ion. 3 8 - 5 3  ( 25 re f . )  Cerezke, H . F .  Ef fects of 
insects on seed and cone produc t i o n .  54-61 ( 37 re f . )  Leadem, C . L .  Qu i c k  methods 
for determining seed qual i t y  i n  t ree s eeds . 64-72 ( 17 ref . ,  1 p l . )  Wang . B . S . P .  
Measuring qua l i ty of tree seed . 7 3 -7B ( 9  ref . )  Edwa rds , D . G . W .  Impact o f  seed 
qua l i t y on cos t s  of nursery stoc k .  79-83 ( 5  re f . )  

4 1 4 .  JONDEL IUS , B .  Demand for seed and planting stock for 
Sve r i ges Skogsvardsfo rbunds T i ds k r i f t ,  1 9 8 0 , 78 ( 1/2 ) :  
4 ref .  

the next few decades . 
1 4 - 1 7  

Language: s v  
Summary Languages : en 
Subject Codes : 7 . 3  

,. � CAB: 1407084 

I t  is suggested that to meet the e s t i mated minimum demand for 7 000 
yea r ,  about 1 000 ha Scots p i n e ,  Norway spruce and lodgepole pine 
should be establi shed i n  Sweden dur i ng the next decade; a change in 
bare-rooted to conta i ner -g rown plant i ng stock would he lp . 

kg seed per 
seed orchards 
empha s i s  from 

4 1 5 .  JONSSON, S .  How can the supply of p i nus contorta seed be safeguarded? 
Sve r iges Skogsva �dsforbunds T i ds k r i f t ,  1980 , 7 8 ( 1/2 ) :  9 6 - 1 0 )  
1 re f .  
Language: sv 
Summary Language s :  en 
Subject Codes : 5 . 4  
CAB: 1 407095 
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A program for breeding P .  contorta i n  Sweden , f i nanced j o i ntly by the Swed i s h  
Forest Servi c e ,  county Forestry Boards and several p r i vate compani e s ,  involves the 
establ i s hment of 6 seedling seed orchards ( 7- 1 9  ha each ) in S .  and central 
Sweden. These orchards , due to be completed by 1 98 5 ,  w i l l  cont a i n  progenies of 
selected trees f rom Yukon, Br i t i sh Columb i a  and Albe r t a ,  Canada, and the f i r s t  
seed crops a r e  expected about 19 9 5 .  

4 1 6 .  PERRY , D . A .  A n  est imate o f  the e f fect i ve range o f  pollen d i spersal i n  lodgepole 
pine p inus-contor t a .  

4 1 7 . 

4 1 8 .  

Ann. Bot . ( LOnd . ) ,  1978 , 4 2 ( 1 80 ) :  1001-1002 
Subject Codes : 1 . 5 ,  2 . 9 ,  5 . 4  
BIO: 6 7 0 2 2 0 7 5  

Introgression of j a c k  p i ne genes into lodgepole p i ne t e r r i to r y ,  coupled w i t h  an 
es t i mate of how long the 2 spp. have been i n  contact , can be used to der i ve a 
rough value of average ef fect i ve range of pollen d i spers a l .  Transfer of j ack p i ne 
genes to Montana ( US A )  i n  3000 yr requ i res an average e f fect i ve d i spersal of 300 
m/yr and 500 m/yr to Colorado, suggesting that d i spersal d i s tances are generally 
rel a t i vely modes t .  

PERSSON , A . , LINES , R .  
Proceedings o f  the IUFRO 
Norway and Sweden . 
Rapporter och Uppsatse r ,  
many r e f . 
Subject Codes : 1 . 4 ,  5 . 4  
CAB: 1 3 5 8 1 3 6  

( Ch a i rman) Session 
Wor k i ng Party Mtg.  

V I I : Seed production. I N :  
1980 on P i nu s  contorta Provenances i n  

Ins t i t ut ionen f o r  Skogsgene t i k ,  1 9 8 0 ,  No. 3 0 :  2 6 3 - 3 4 3  

Hagner , M .  Geographical v a r i a t ion i n  seed qua l i ty o f  lodgepole p i ne ( Pi nus 
contorta Doug l .  l i n  western N.  Ame r i c a .  Kamra, S . K .  Studies on P i nus contorta 
seed germinated at d i f ferent tempe rature s .  N i lsson, J . E . ,  E r i ksson, G . ,  Rud i n ,  D .  
Stud i e s  on f lower ing b iology i n  1 4  p rovenances on P i nus contorta i n  a Swed i s h  
f i eld t r i a l .  Pol l a r d ,  D . F . W .  Ce r t i f i ca t ion and source data for Pinus contorta 
seed exported f rom Canada . Rosva l l , O. The swed i s h  P i nus contorta tree 
i mprovement and seed production program. 

ROSVALL ,  O. The Swe d i s h  P i nus contorta tree i mprovement 
program. IN: P i nus contorta as an Exot i c  Spec i e s .  

and seed production 

Proc . o f  the 1980 IUFRO Wor k i ng Party Meeting on 
( S 2-02-06 ) i n  Norway and Sweden. Research Note No . 

P i nus contorta provenances 
3 0 ,  19 8 1 :  3 2 9 - 3 4 3  

6 ref . 
Subject Codes : 1 . 4 ,  5 . 4  
RCA: X1096 

The future demand for P i nus contorta h i gh qua l i t y  seed will be met by seed 
production w i t h i n  sweden . For each of s i x  d i f ferent seed zones i n  northern Sweden 
a seed l i ng seed orchard w i l l  be estab l i s he d ,  based on parent t r ees selected f rom 
s i x  corresponding regions i n  Canada . The parent tree selec t ion, gene t i c  testing,  
and seed production are desc r i bed i n  this pape r .  

4 1 9 . SMITH, C . C . ,  BALDA, R . P .  Compet i t ion among insects , b i rd s  and mammals for con i fer 
seeds . 
Ame r ican Zoolog i s t ,  1 97 9 ,  1 9 ( 4 ) :  1065-1083 

,. 83' ref . 
Subject Codes � 6 . 1 ,  6 . 2 ,  6 . 6  
CAB: 1 2 7 28 6 1  

It i s  known that spec ies of a t  leas t 5 orde rs o f  insects , 6 fami l ies o f  b i rds and 
2 orders of mamma l s ,  in var ious comb i na t ions , can explo i t  the cones and seeds o f  
most species of con i fers in western North Ame r ic a .  Lodgepole p i ne ( P i nus 
contor t a l i s  the excep t ion to t h i s  pattern of broad ta xonomi c  d i vers i ty of seed 
predators, in tha t only pine squ i r rels and cor e i d  bugs attack i t s  serot inous 
cones .  The cont rast between lodgepole p i ne and other con i f e r s  demons t rates that 
large i nt r i ns i c  v a r i a t ion in the abundance of a resource fosters the eVOl ut ion o f  
a broad range of taxonomic groups t o  explo i t  t h e  ,resource. The d i verse groups a r e  
l i m i ted b y  d i f ferent predators and a l t e rnate ' resources when con i fer seeds 
independently decrease in abundance . The genera of trees explo i ted, the method of 
con i f e r  exploi tat ion and met hod o f  escaping s t a r va t ion dur i ng cone-crop f a i lure 
are tabulated for each o f  the animal groups mentioned, i ncluding the Coleoptera,  
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Hemiptera,  D i pt e r a ,  Hymenoptera and Lepidoptera . 

4 2 0 .  WEBBER , J . E .  Supplemental pollination i n  lodgepole p i ne seed orchard a t  RedRoc k ,  
1 9 8 0 .  E . P .  8 2 1 . 0 3 .  I N :  Forest Research Review 1981-8 2 .  
M i n i s t r y  o f  Fores t s ,  Victor i a ,  B . C . , 1 9 8 3 : 1 1 - 1 2  
Subject Codes : N/A 
RCA: X 1 0 4 3  

4 . 2  SEEDBED PREFERENCE 

4 2 1 .  DANIEL , T . W . , SCHM I DT ,  J .  Lethal and nonlethal e f fects o f  the organic hori zons of 
forested s o i l s  on the germination of seeds f rom several associated con i f e r  speci e s  
o f  the Rocky Mount a ins . 

4 2 2 .  

Can . J .  For .  Res . ,  1 97 2 ,  2 ( 3 ) :  1 7 9 - 1 8 4  
Subject Codes : N/A 
BIO: 5 5 0 2 7 9 29 

LOTAN , J . E .  I n i t i a l  germination and s u r v i va l  of 
onprepared seedbeds .  
USDA For .  Serv . ,  Intermount a i n  For . and Range Exp . 
INT-29 
Subject Codes: N/A 
RCA: X 1 l 6 9  

lodgepole p i ne seedlings 

Stn . , 197 4 :  Res .  Note 

4 2 3 .  LO'rAN , J . E . , DAHLGREEN , A . K .  Hand prepa r a t ion of seedbeds improves spot seeding 
o f  lodgepole pine in Wyomi ng .  
USDA For .  Ser v o  Research Note , Intermount a i n  For .  and Range Exp . Stn . ,  1 9 7 1 ,  
No. INT- 1 4 8 : 6 pp . 
7 ref .  
Subject Codes : 7 . 2 , _ 7 . 6 . 1  
CAB: 0 9 1 2 5 2  

Repor t s  a t r i al i n  which P i nus contorta was spot-sown i n  June, 1 9 6 7  on N-facing,  
15- 4 5 %  slopes that had been logged and bu rned in 1966 , i n  the Abies 
las iocarpa/vacc i n i um scopar ium type.  Seed was sown ( a )  i n  ash + l i tter , ( b )  on 
scalped 5 "  squares on the slope, ( c l an scalped 1 2 "  squares on the slope, and ( d )  
on scalped 1 2 "  squares on levelled benches . A f t e r  three growing seasons , the 
r a t i o  of v i able seeds to seedlings was ( a )  60 : 1 ,  ( b )  1 2 : 1 ,  and ( c l  and ( d ) 5 : 1 ,  
and the percent o f  stocked plots was ( a )  1 0 ,  ( b )  3 8 ,  ( c l  6 4  and ( d )  7 2 .  

4 2 4 .  LOTAN, J . E . , PERR Y ,  D . A .  F i f t h-year seed : seedling rat ios o f  lodgepole pine by 
hab i ta t  types and seedbed preparation technique . 
USDA For . Ser v o  Res .  Not e ,  Inte rmoun t a i n  For . & Range Exp . Stn. , 197 7 ,  No. 
INT- 2 3 9 :  6 pp. 
4 ref .  
Subject Codes : 3 . 6 ,  4 . 3  

, CAB: 1 0 3 2 5 8 3  

Further results a r e  reported o f  a study o f  P i nus conto r t a .  Seed/seedl i ng r a t i os 
were h ighest on the P i nus contorta/Pur s h i a  t r i dentata hab i ta t  type and lowest on 
the Abies las iocarpa/Vacc i n i um scopa r i um type ( a ) . The rat ios were inversely 
related t o  soil mo i st u r e . The best s u r v i val was achieved w i t h  s i te preparation 
techniques that i ncreased ava i l able soil mo i st u r e  and reduced compe t i t ion . Ratios 
were s u f f i c iently h i g h  in ( a )  even on untreated plots to provide acceptable 
stoc k i ng ( 3000 trees/ha l dependi ng on ava i l able seed . Ratios a f t e r  the 5th season 
were much higher than those after the 1 s t  season, except in ( a ) . The number of 
v i able seed/ha required to produce )000 t rees/ha at 5 years is g i ven for each 
hab i ta t  type and seedbed t r eatment . 

4 2 5 .  THOMPSON , S .  The growth of lodgepole pine seedlings rai sed under clear polythene 



4 2 6 .  

cloches a t  f i ve seedbed dens i t i e s .  
Canadian Journal o f  Forest Research, 1980 , 1 0 ( 3 ) :  426-428 
1 6  r e f . 
Language: en 
Summary Language s :  f r  
Subject Code s :  5 . 1 ,  5 . 2 ,  7 . 3  
CAB: 1 3 2 9 4 3 1  
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Shoot growth and OM production were studied i n  1 + 0  lodgepole p i ne seedlings r a i sed 
under clear polythene cloches for 12 weeks at 5 seedbed den s i t i e s  ( 180-720 
plants/m2 ) .  The greater plant ht . found at the highest seedbed dens i t y  was the 
result o f  increased stem u n i t  leng t h ,  not increased number o f  stem uni t s .  The 
i ncrease i n  plant dry wt . as seedbed den� i t y  decreased was largely due to greater 
dry wt . o f  roots ,  b ranchwQod and branch fol i a g e ,  and not to increases in s temwood 
and stem foliage wt . Seedbed dens i t ies of less than 460 seed l i ngs/m2 are requi red 
to produce y i e lds of s u i t ably sturdy seed l i ngs i n  excess of 50% of the crop. From 
author ' s  summa r y .  

4 . 3  TYPES AND OCCURRENCE 

ALDEN, T .  et a l .  Some methods for veget a t i ve propagat ion. 
Propagation of Forest Trees - Phy s i ology and Pract ice , Lectures 
in Upps a l a ,  Sweden, 16-17 Februa r y ,  1 97 7 .  
Dep. For . Genet i c s , Col l .  of Fores t r y ,  5-104 0 5  Stockholm, 
1 3 7- 1 4 7  
9 r ef . ,  6 p l .  
Subject Codes : N/A 
CAB: 1 2 0 2 9 5 1  

I N :  Vege t a t i ve 
f rom a symposium 

Sweden, 1 9 7 7 :  

Methods f o r  the 
sylvestr i s  and 
schema t i ca l l y .  

propagat ion o f  
P .  contorta 

Alnus sp. , Betula 
by cut t i ngs are 

sp . ,  P i cea a b i e s ,  Pinus 
descr i bed and i llustrated 

4 2 7 . BOWEN, M . R . , HOWARTH , J . , LONGMAN , K . A .  E f fects o f  aux i ns and other factors on 
the root ing of P i nus contorta Dougl . c u t t i ng s .  
Annals o f  Botany, 1 9 7 5 ,  3 9 ( 16 2 ) :  647-656 
3 0  r e f .  
Subject Code s :  2 . 3 ,  7 . 3  
CAB: 5 5 6 5 1 0  

Describes t h e  e f fects of applying NAA , lBA and boron ( as bor ic acid ) ,  along or in 
comb ination, on the number and type of roots. formed and the t i me taken to form 
f i r s t  roots in P .  contorta cut t i ngs , mostly taken from selected trees 
representing hyb r id s  between inland and coastal provenances . Cutt ings t r eated 
w i t h  NAA produced fewer ' mi cro- root s ' ( f inely b r anched roots ca . 0 . 6  rom i n  
d i ameter ) and more ' macro-roots ' ( unbranched a t  the t i me o f  examination, ca . 1 . 9  
mm i n  d i ameter ) than d i d  the cont rol s ; the least number o f  mi cro-roots and 
greatest number of macro-roots were produced at the highest NAA concent rat ion. A 
m i xture of IBA and NAA produced results s im i l a r  to those g i ven by NAA alone. 
App l i ca t i on o f  IBA alone resulted in the production of numbe rs o f  each type of 
root generally s im i l a r  to those produced by the contro l s .  The t i me taken for the 
f i r s t  roots to form, and the f i nal number o f  rooted cut t i ng s , were also greatly , i�creased when the hormones were app l i ed a t  dosages i n  the range 1-10 rou g per 
cutt i ng .  Boric acid appl i e d  i n  comb inat ion w i th hormone t r eatment increased 
root i ng ,  but was i ne f f ect i ve when used alone. There were marked d i f ferences 
between clones in t he i r  rooting responses to both hormone and boron treatments .  

4 2 8 . BRANDT, K .  Results of the Hedeselskab t r i al of propagation u s i ng cutt i ngs . 
Hedeselskabets Tidssk r i ft , 1979 , 1 00 ( 1 ) :  8-10 
2 p I . 
Language: da 
Subject Code s :  N/A 
CAB: 1 0 2 2 3 2 7  

P r e l i m i nary results o f  propagation f rom c u t t i ngs i n  a 
greenhouse at the Society ' s  forest seed centre at C . E .  

new m i s t  propagation 
Flensborg plantat ion. 
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4 2 9 .  

Root ing o f  some selected Picea abies clones f r om Hoer s holm Arboretum averaged 96% 
( range 45-100% ) .  I n  another program des i gned to produce C h r i stmas t ree mat e r i a l  
f rom late f lush i ng mother t rees , rooting averaged 97% ( 40-100% ) .  I n  a t r i a l  t o  
study the e f fect of age on l a t e r  morphologi c a l  development of cut t i ngs ,- root i ng 
percent was lowe r for t r ee s  aged 2-6 years than for ver,Y young mat'e r i a l ;  howeve r ,  
roo t i ng percent o f  some cutt i ngs taken f rom lO-year-old P .  s i tchens i s  averaged 
9 3 %  ( 80-100% ) .  When cutt i ng s  were taken f rom g r a f ted t rees i n  clone collect ions , 
rooting averaged 4 5 %  ( 0- 9 3 % ) for P .  s i tchens i s  and 13% ( 0- 3 6 % )  for P. abies . I n  
small-scale t r i a l s  w i t h ' other spec i e s  P .  contorta showed 70% root ing;  Ab i e s  
procera and A .  nordmanniana averaged 40% . 

BRI X ,  H . , VAN DEN DRIESSCHE, R .  Use 
review of oppor t un i t i e s ,  problems and 
Joint Report , B r i t i sh Columb i a  Forest 
6 :  16 pp. 
95 r e f . 
Language: en 
Summary Languages : f r  
Subject Codes :  7 . 3  
CAB: 8 9 2 3 1 4  

of rooted cut t i ngs i n  
act i v i t i e s .  
Servi ce/Canadian Forestry 

reforestation: a 

Service,  -1977 , No. 

The advantages and problems of rooted c u t t i ngs are reviewed in terms of 
juveni l i t y ,  genet i c  improvement , root system qual i t y ,  growth form, wood qual i t y ,  
pest cont rol , cost and t ime facto r s .  Developmen�s i n  var ious count r i es are 
r e v i ewed. Reforestation in B r i t i sh Columb i a  1 S  d i scussed for pseudotsuga 
men z i es i i ,  Tsuga hete rophyl l a ,  Picea glauca, P i nus contor t a  var . lat i fol i a ,  Picea 
s i t chens is and Chamaecypa r i s  nootkatens i s .  

4 3 0 .  COPE S ,  D . L .  G r a f t  i ncompa t i b i l i ty i n  Pinus conto r t a .  
USDA For . Se r v o  Res . Note ,  Paci f i c  NW For . and Range Exp . 
PNW- 2 6 0 :  9 pp . 
3 r e f . 
Subject Codes :  1 . 3 , 2 . 10 
CAB, 769936 

Stn . , 1 9 7 5 ,  No . 

The results a r e  presented of an anatomical study of top-cleft g r a f t s , made 2 - 3  
years previou s l y ,  o n  native seed l i ngs found growing near a seed orchard a t  Klamath 
Fal l s ,  Oregon. The characte r i s t i c  symptom of i ncompa t i b i l i t y  was a recessed xylem 
area where stock and scion xylem t i ssues were adjacent . In i ncompat i ble g r a f t s , 
xylem growth ceased abnormally ea rly or was very slow dur ing the summer -wood 
period, w h i le i n  contiguous non-union xylem areas normal growth cont inued . 
Unequal growth of adj acent cells resulted i n  recessed union areas that comp l e t e l y  
enc i rcled the g r a f t  union . Compa t ible g r a f t s  had nearly equal growth i n  union and 
non-union zones and d i d  not form recessed xylem areas . Phenotypi c  roguing of 
i mcompat ible g r a fts i s  accurate when done 2 o r  3 year s  a f t e r  g r a f t i ng useful 
c r i te r i a  are needle chloros i s  and scion overgrowths . Anatomical tests for 
i ncompat ib i l i ty are not necessary . 

4 3 1 .  LARSEN , F . E . ,  DINGLE, R . W .  Vegeta t i ve propagat ion of lodgepole p i n e ,  

, . 

4 3 2 .  

P inus-cont o r t a ,  f rom needle fascicles . 
Forest Sci . ,  1 96 9 ,  1 5 ( 1 ) :  6 4 - 6 5  
Subject Codes :  N/A 
Bro: 69034427 

MORDEN , G . , ROSS, J .  
Tree Planters ' Notes , 
3 r e L , 2 pl . 
Subject Codes : 7 . 3  
CAB: 9 2 8 0 5 2  

ponde rosa and lodgepole p i ne root ing t r i al s .  
1 9 7 6 , 27 ( 4 ) :  10- 1 3  

Shoot cuttings f rom ( a )  1+0 stems o f  lodgepole p i ne ( P i nus contorta ) and f rom ( b )  
1+0 , ( c )  2+0 and ( d )  3+0 s t ems of ponderosa p i ne ( Pi nus ponderos a )  were placed i n  
a root ing chamber ( RH almost 100% ) and t ransplanted t o  a greenhouse ( RH 3 5 % ) a f t e r  
1 1  week s .  Su r v i v a l  a f t e r  17 weeks was 3 7 ,  7 ,  5 3  and 5 5 %  for ( a ) , ( b ) , ( c l  and ( d )  
respec t i vely . I t  i s  suggested that the relat'ively high mor t a l i t y ,  par t i cularly i n  
( b ) , could be reduced by a longer root i ng ' per iod and a more gradual t rans i t ion 
f rom the envi ronment of the root ing chamber to that of the greenhouse . 
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4 3 3 .  STREET, H . E . , WEBB , K . J .  App l i ca t ions of plant t i ssue culture in fores t r y .  
Report on Forest Research, Forestry Comm i s s ion , UK , Bot . Lab . , Leicester Uni v . ,  
UK , 1976 : 58-59 
7 r e f .  
Subject Codes : 5 . 4  
CAB: 7 9 6 2 6 4  

I n  cont i nued- work w i t h  Pinus contor t a  and P i cea s i tchens i s ,  mer i stema t i c  nodules 
have developed f r om the hypocotyl and cotyledonary regions of excised em,bryos and 
hormone-free medi um .  The same medium supported a_c t i ve growth o f  shoot t ips o f  
P i nus contorta seed l i ng s .  Studies are being made to i nduce root forma t i on from 
these s hoot s . Attempts to i solate a haploi d  cell l i ne from callus obt a i ned from 
microsporang i a  have not been success ful . 

4 3 4 .  WHEELER, N . C . , ANDERSEN , S .  Con t a i ner-grown seedlings make excellent rootstock . 

4 3 5 .  

Tree Planters I Notes , 1 9 7 8 ,  2 9 ( 2 ) :  16-19 
4 r ef . ,  2 pI . 
Subject Codes : 7 . 3  
CAB: 1 3 8 0 4 1 4  

A compa r i son was made o f  the s u i t ab i l i ty f o r  g r a f t i ng of container-grown and bare
rooted lodgepole p i ne seed l i ng s .  The con t a i ne r-grown and bare-rooted seedlings 
were potted up one year before g r a f t i n g .  S u i t ab i l i t y  was evaluated o n  t h e  bas i s  
o f  total height , height t o  f i rs t  branch nod e ,  d i ameter a t  base and d i ameter a t  
g r a f t i ng height . Conta i ner-grown seedl i ngs were t a l ler and h a d  s i gni f i cantly 
greater lengths of gra ftable stem. They were eas i e r  to gr,Ow , mai nt a i n  and 
t r ansplant , and required less pruni ng .  

4 . 4  SEROTINY 

HAMILTON, D . A .  Jr . ,  WENDT, D . L . R .  SCREEN: a 
predictors of d ichotomous dependent vari ables . 
USDA For . Serv o Gen. Tech. Rep . , Intermountain 
19 7 5 ,  No . INT- 2 2 :  20 pp . 
4 ref . 
Subject Codes : 6 . 1 ,  6 . 2  
CAB: 5 6 4 3 9 4  

computer 

For . and 

program to ident i fy 

Range Exp . S t n .  , 

Describes an algorithm for screening potent ial rela t i ons between dependent 
v a r i ables w i t h  only two poss ible values and a set of i ndependent v a r i able s .  
Examples a r e  g i ven o f  poss ible app l i cat ions i n  the study of : the presence or 
absence o f  a res i st ance mechanism aga i ns t  infesta t i on b y  Dendroctonus ponderosae 
in Pinus contorta i regeneration, i n  order to predict the presence or absence of 
stocked quadrat s ;  the presence o r  absence o f  cone serotiny i n  P i nus contorta � 
and the presence or absence of c u l l  volume i n  apparently sound t r ee s .  

4 3 6 .  HARTL , D . L .  Selection for serot i ny i n  lodgepole pine P i nus-contorta-var-lat i f ol i a 
mathemat ical analys i s  of the model of pe r r y  and Lotan. 
Evolut ion, 1979 , 3 3 ( 3 ) : 969-972 

, Subject Codes : 2 . 8  
BIG: 6 9 0 4 4 1 9 J  

The cond i t ions for mai ntenance o f  a polymorphism by stochastic selection i n  a 
populat ion undergo i ng pa r t i al s e l f  fe r � i l i zat ion are presented . The model i s  of 
interest in unde rstand i ng the dynamics o f  the serotiny polymorphism in natural 
stands of lodgepole p i ne ( Pe r ry and Lot�n ) . 

4 3 7 .  HELLUM, A . K .  Cone moisture and relat i ve humi d i t y  e f fects on seed release f rom 
lodgepole p i ne cones from Albe r t a .  
Can . J .  For .  Res . ,  1 9 8 2 ,  1 2 ( 1 ) :  1-02-105 
Language : en 
Summary Languages :  f r  
Subject Codes : 2 . 1 ,  2 . 8 ,  4 . 1  
L I S C :  6 5 5 9 6 3  
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Cones from two stands of lodgepOle pine ( Pi nu s  contorta Dougl . vat .  l a t i fol i a  
Engelm . ) from southwestern Alberta were bulked for approximately 10 t rees per 
loca t ion . The e ffects of cone moisture content and relat i v e  hum i d i t ies ( RH )  on 
seed release w i t h i n  the e x t r a c t i on k i ln were noted . Cone mo i sture content was the 
mOst important factor for seed ext ract ion and the greater the moi sture loss the 
more seed was released. K i ln RH o f  1 0 ,  15 and 20% were equally ef fect i v e ,  as was 
droppi ng the RH f rom 20 to 1 0 %  dur i ng extraction.  A f inal RH of less than 10% 
probably i s  required for f u l l  seed release . 

4 3 8 .  HELLUM , A . K . ,  BARKER, N . A .  Cone moisture content i n fluences seed release i n  
lodgepole p i ne .  

4 3 9 . 

Canadi an Journal of Forest Resear c h ,  1 9 8 0 ,  1 0 ( 3 ) :  2 3 9 - 2 4 4  
27 ref .  
Language: en 
Summary Languages : f r  
Subject Code s : 2 . 8  
CAB: 1 3 15 7 0 1  

Seed release i s  Closely associated w i t h  cone m . c .  i n  lodgepole p i n e .  M . c .  
varied between 1 2  and 16% i n  cones stored i n  unheated s helters i n  Albert a .  M . c .  
between 15 . 5  and 1 8 . 5% was requ i red to obt a i n  f u l l  seed release i n  bulk lots of 
cone s ,  depending on the lot . Past research has pointed out the var i able nature o f  
cone serotiny i n  lodgepole p i n e ,  and t h i s  study suggests that . a large part o f  t h i s  
var i ab i l i ty i s  due t o  var i able cone moi s ture . From authors ' summa r y .  

KASHYAP, S . C . ,  LEWIS ,  J . E .  
J .  Microwave Powe r ,  1974 , 
Subject Codes : N/A 
BID: 5 8 0 6 9 0 3 5  

M i crowave proce s s i ng o f  tree seeds . 
9 (  2 ) :  9 9 - l 0 7  

4 4 0 .  KNAPP , A . K . , ANDERSON, J . E . E f f e c t  of h e a t  o n  germination o f  seeds from 
serot i nous lodgepole p i ne P i nus-contorta-var - la t i fo i i a  cones . 

4 4 1 . 

4 4 2 .  

Am .  M i dl . Nat . ,  1 9 8 0 ,  10 4 ( 2 ) :  370- 3 7 2  
Subject Codes : 2 . 8  
BIO: 7 1 0 2 3 3 0 4  

The hypothes i s  tested was that the temperature required to release seeds from 
serot i nous cones o f  lodgepole p i ne would have an adverse e f fect on germi nat ion.  
Seeds were mechanically removed f rom cones collected i n  southeastern Idaho ( USA ) . 
Treatment groups heated to t emperatures of 4 5 -50 degree C ,  60-65 degree C ,  75-80 
degree C, 90-95 degree C, and 105-110 degree C were compared to controls 
maint a i ned a t  20- 2 5  degree C .  There was no s i g n i f icant d i f ference i n  germination 
between controls and treatment groups heated to tempe ratures up to and includ i ng 
60-65 degree C .  Seeds heated to 76-80 degree C and higher e x h i b i ted a s i gni f icant 
decrease i n  germination. This suggests the e x i s tence o f  a threshold temperature 
above which germination is reduced . The threshold temperature coincides w i t h  the 
upper temperatures requ i red to open serot inous cones . 

LOTAN , J . E . Cone serot i ny of lodgepole p i ne near I sland Park , Idaho. 
US Forest Serv o Research Pape r , INT- 5 2 ,  1 9 6 8 : 1-6 
Subject Codes :  2 . 8  
BID: 5109 2 2 1 4  

LOTAN , J . E .  Cone serotiny i n  
Di s s .  Abs t r .  I nt . ,  s, Sc i .  
Subject Codes : 2 . 8  
BIO: 7 2 0 9 29 0 7  

P i nus contorta . 
Eng . ,  1 9 7 1 ,  3 2 ( 3 ) : 1 305-B 

4 4 3 .  LOTAN , J . E .  The role o f  cone serot iny i n  lodgepole p i ne fores t s .  I N :  Management 
of Lodgepole P i ne Ecosys tems . 
USA, Washington State Univer s i t y Coope rat i ve Extension Service,  1 97 3 ,  pub l .  1 9 7 5 :  <, 
471-495 ",1 

4 2  ref .  



Subject Code s :  2 . 8 ,  3 . 2  
CAB : 7 6 9 8 7 4  
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A review of cone produ�tion by P i nu s  contorta and the condi t ions condu c i ve to 
serat i nous cone openlng and seed d i s semina t ion. The roles of serat i nous cones ,  
par t i cu l a r ly i n  the rapid regene r a t i on o f  lodgepole p i ne i n  an area following 
f i r e ,  and o f  nonserot i noU5 cones are con s i dered f rom ecolog ical and 's i l v i cu l t u r al 
v iewpo i nt s . 

4 4 4 .  LOTAN ,  J . E .  Cone serot iny-f i re relat ionships i n  lodgepole p i n e .  
Proc. Annu . T a l l  T i mbers F i r e  Eco l .  Conf . ,  1 4 ,  1976 : 267-278 -
Sub ject Cod e s :  2 . B  
Bro : 7 7 0 1 7 8 8 7  

4 4 5 .  PERR Y ,  D . A . , LOTAN, J . E .  Opening temperatures i n  serat i nous cones of lodgepole 
pine . 
USDA For . Servo  Res . Note ,  Intermounta i n  For . & Range Exp. Stn . , 1 9 7 7 , No . 
INT- 2 2 8 :  6 pp . 
11 r e f . 
Subject code s : 2 . 8  
CAB : 9 5 0 4 4 0  

New , unopened cones and old, closed cones collected from 9 P i nu s  contorta var .  
lat i fol i a  t rees in Idaho and Washington were C l as s i f ied as serot i nous ( 90% closed 
cone s ) ,  non serot i nous ( 10% closed cones ) ,  or i ntermedi a t e ,  stored for several 
weeks and immersed i n  a water bath a t  35 deg . C .  The temperature was r a i sed i n  5 
deg. C steps unt i l  all cones were f u l ly opened . Cones f rom serot i nou s ,  
non-serot i nous and intermed iate t rees opened i n  the ranges 40-60 deg . C ,  24-50 
deg.  C and 3 5 - 50 deg . C,  respect i v e l y .  The tempe rature at which all cones of a 
given serot i nous t ree were open v a r i ed f rom 4 5 - 6 0  deg . C .  Opening temperatures 
were d i f ferent for old and new cones f r om the same t r e e .  

4 4 6 . PERRY ,  D . A . , LOTAN, J . E .  A model o f  f i re selec t ion for serotiny i n  lodgepole 
pine . 
Evolu t i on ,  1 9 7 9 , 3 3  ( 3 ) :  9 5 8-968 
Subject Codes : 2 . 8  
LISC : 4 4 5 3 7 3  

Pinus contorta va r .  lat i fo l i a  i n  the northern Rocky Mountains e x h i b i t s  2 cone 
typ e s ,  one that opens at mat u r i t y  and one that i s  opened only by heat exceeding 4 5  
deg . C ( serot i nous ) .  Cone serot iny i s  probably a genet i c  adapt at ion to f i re w i t h  
I-locus , 2-allele contro l .  Des p i t e  a h i story of repeated f i res i n  the northern 
Roc k i es , the f r equency of the open-cone phenotype rema ins h i gh . S i mulat ions 
suggest that observed phenotype f requencies have been produced by a select i on 
reg i me i n  which the average selection coef f i c i ents have been 0 ,  or very close to 0 
with a h i gh var i ance . Thi s  suggests f i r e  patterns v a r i able i n  t i me or i n  t ime and 
space. Certa in characte r i s t i cs of lodgepole p i ne ecosystems i nf luence these 
patterns , and thus play a role i n  ma i n t a i n i ng the cone-type polymorph i sm .  

447 . TEICH , A . H .  Cone serot i ny and i nb reeding i n  nat u r a l  populat ions of p i nu s  
ban k s i ana and P i n u s  contor t a .  
Can. J .  Bot . ,  1 9 7 0 ,  48 ( 10 ) :  1805-1809 

,. Subject code s :  5 . 4  
Bro: 5 2 0 1 3886 

' - -.-,- - ,. ,-,Y,::."-



100 

448 . 

4 4 9 . 

4 5 0 .  

5 . 0  G R O W  T H A N D Y I E L D 

BENECKE, U . ,  BAKER, G . ,  
N . Z .  FOR . Serv o ,  For. 
Subject Codes :  2 . 0  
BID: 17015176 

BOGGlE, R "  MILLER, H . G .  
i n  deep blanket peat . 
Forest r y ,  1976 , 49 ( 2 )  : 
2 2  ref . 
Subject Code s :  2 . 1 1 
CAB: 7 2 3 9 4 2  

MCCRACKEN, I . J .  Tree growth i n  the C r a i g ieburn Range . 
Res .  Inst . ,  FRI Symp . ,  ( 16 ) ,  1978 : 77-98 

Growth o f  P i nus contorta a t  d i f ferent water-table levels 

1 2 3-131 

A further report on this t r i a l  planted in NW Scotland i n  1963 on plots where the 
water tables were art i f ic i ally m a i n t a i ned a t  f i ve depths ( 0- 3 4  e m ) . He i g�t 
increment was l i nearly related both to the depth of the water table and to a l e  
volume i n  the upper soil hor i zons . Stem VOlume , tree wei g h t  and fol i age area 
increased exponent i a l ly over the range of treatments .  Fol i a r  N and P content s ,  
a l t hough broadly related to t reatment , were low and decreased w i th t ime : they d i d  
not increase a s  expected following canopy closure ( when the soi l  became much dryer 
and height growth tended to accelerate ) .  

COLE, D . M . , EDMINSTER, C . B .  
2 6 3-290 i n  Lodgepole p i n e :  
proceed ings . pullman, WA. 

198 5 .  Growth and y i eld of lodgepole p i ne .  Pages 
the spec ies and i t s  management . Sympo s i u m  

Stand growth and y i e l d  were es t imated u s i ng whole stand growth models developed 
for managed stands i n  Colorado and southern Wyomi ng and for managed and 
unmanaged s t ands i n  Montana and Idaho. Potent i a l  production i s  e s t i mated for 
var i ous comb i n a t i ons o f  stand dens i t y ,  s i te qua l i t y ,  ' rota t i on age , and t h i nn i ng 
schedules . Merchantable cubic volume production per unit area i s  max i m i zed at 
relat i vely h i gh stand dens i t i es .  volume product ion subst ant i a l l y  declines when 
managed stand dens i ty i s  reduced . The opt i mum s t and dens i t y  i s  related to s i te 
qua l i t y .  Whether potent i a l  levels of production can be achi eved depends on 
how much money can be i nvested i n  t h i nn i ng and the importance , relat i ve to 
t i mber values , of other resource values such a s  water y i eld , forage product ion , 
and recreation. In add i t ion, stand dens i t ies may have to be ma i nt a i ned below 
opt i mum levels to m i n im i ze insect and d i sease problems . for most management 
cons iderat ions , cut t i ng cycles of 30 years seem most fea s i ble . Appl i c ab i l i ty 
of the models to other geograph ical areas i s  d i scussed . 

4 5 1 .  CORNS , I . G . W .  Tree growth pred i ct ion and plant commun i ty d i s t r ibut ion i n  relat i on 
to envi ronment a l  factors i n  lodgepole p i ne ,  w h i t e  spruce , black spruce, and aspen 
forests of western Alberta foot h i l l s .  
Ph . D .  Thes i s ,  Uni v .  Albert a ,  Edmonton, Albe r t a  
Subject Codes: 3 . 0  
RCA : X1076 

4 5 2 . DUMANSKI , J . ,  WRIGHT , J . e . ,  LINDSAY, J . D .  
forests i n  the H i nton-Edson a r e a ,  Alberta , 

, Can. J .  So i l  S c i . ,  197 3 ,  5 3 ( 4 ) :  4 0 5 - 4 19 
Subject Codes :  N/A 
BID, 5 7 0 5 4 6 3 8  

Evaluating the produc t i v i t y  
f rom s o i l  survey maps . 

o f  p i ne 

4 5 3 . HAGGLUND ,  B .  Growth and y i eld in planted lodgepole p i ne s t ands i n  F inlan� and 
Sweden. I n :  P i nus contorta as an Exo t i c  Spec i es .  
Proc. of the 1980 I UFRO Wor k i ng Pa rty Meet i ng on P i nu s  contorta provenances 
( S2-02-0 6 ) in Norway and Swede!i . Research Note No . 3 0 ,  1 9 8 1 :  1 6 7 - 1 7 9  
1 1  ref . 
Subject Codes :  N/A 
RCA: Xl085 

This paper summa r i ze s  a report w r i t ten as part of the "HUGIN-project" in 1 9 7 9  
w h i c h  presented a g rowth and y i eld model f o r  lodgepole p i ne i n  F i nland and Sweden. 
The model i s  based on resea rch plot data whose provenances o r i g i nated f r om 
l a t i tudes between 4 9  deg . N and 5 5 . 5  deg . N i n  North Ame r i c a .  
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4 5 4 .  HANN, D . W . , RIITTERS , K.  A key to the l i terature on forest growth and yield i n  
the Pac i f i c  Northwes t :  1 9 1 0 -1 9 8 1 .  
Forest Research Lab . ,  Oregon State Uni v . ,  Corval l i s ,  198 2 ,  Research Bullet i n  3 9 : 
77 pp. 
Subject Codes : N/A 
RCA: x1138 

Tables are presented that summar i ze 108 publi shed a r t icles on forest growth and 
y i eld in the Pac i f i c  Northwes t .  Each table describes the form of the i n formation 
presented, the species to which the information is applicable, the data sources 
used to develop the information, the dat"a needed to predict growth and y i e l d ,  and 
the form o f  the predicted data . 

4 5 5 .  LONGMAN, K . A .  E f f ects of g i bberell i n  clone and envi ronment on cone i n i t i at i on 
shoot growth and branching i n  P inus-centor t a .  
Ann . Bot . ( Land . ) ,  198 2 ,  5 0 ( 2 ) :  2 4 7 - 2 5 8  
Subject Codes :  2 . 5 ,  2 . 1 1 
B r a :  7504 1 3 79 

Effects of photope r iod , temperature and GA app l icat ion were clearly separated from 
clonal d i f ferences when small rooted cut t i ng s , or i g i nat i ng f r om 2 f l o r i ferous 
t r ees o f  the same provenance of P. contorta Dougl . ,  were t reated w i t h  a s i mple 
m i c ro- inject ion technique and grown i n  growth cab i net s .  Short days ( 10 h )  for 1 1  
weeks induced 6 t imes a s  many female cones as long days ( 19 . 5  h ) ,  completely 
i n h i b i ted f u r ther needle elongation a f t e r  5 weeks , and also led to enhanced 
branching by year 3 .  Cool temperatures appeared to favor male cone i n i t iat ion i n  
year 1 ,  and ( i n  conjunction w i t h  long days ) s i gn i f i cant ly promoted height i n  year 
2 .  Injection with 1 mg GA4/7 led to subst ant i al and h i g h l y  s i gni f i cant increases 
i n  bud growth in year 1 ,  and i n  he ight , needle number and total needle leng t h  in 
year 2 .  GA t reatment also increased branching but did not s i gn i f icantly a f fect 
internode elongation i n  year 2 ,  nor cone i n i t i a t ion or needle e-longat ion in year 
1 .  Highly s i gni f icant clonal d i f ferences occurred , with one geotype having longer 
leaves and buds i n  year 1 ,  and up to 80% greater numbers and total lengths of 
needles in year 2 .  Marked clonal d i f f e rences in height growth, branching and sex 
r a t i o  were also found. The impl i c a t i ons of both results and approach a r e  
d i scussed i n  relat ion t o  developmental physiology, genet i c  selec t ion a n d  advances 
i n  forestry research . 

5 . 1  SINGLE AND STAND TREE VOLUME 

4 5 6 .  ALEMDAG, I . S . , HONER, T . G .  Met r ic relat ionships between breast he i ght and s tump 
d i ameters for 11 tree species from eas t e r n  and cent ral Canada . 
Can . For. Se r v o  For . Manage . Ins t .  Info . Report FMR-X- 4 9 ,  1977 : 6 2  p p .  
Subject Codes : N/A 
Bra: 77089276 

4 5 7 .  ALLEN, M . G . , ADAMS I D . L . , HOUC K ,  G . L . ,  HATCH, C . R .  Volume tables for small t rees 
, rn northern Idaho . 

Stn . Note, Forest , W i ld l i fe and Range Exp . Stn . , un i v .  of Idaho, 1965 , No. 2 7 :  
6 pp . 
Subject Code s :  N/A 
CAB: 1 2 1 6 2 6 1  

Small-tree volume equat i or:s and tables f o r  Douglas- f i r ,  western larch ( La r i x  
occidental i s ) ,  lodgepole p l ne and grand f i r  ( Ab i e s  grand i s )  are g i ven, as wel l  as 
equations and tables for a compos i t e  stand . Volume data are provi ded in cub i c  
f e e t  and board fee t .  The tab l es are intended f o r  u s e  i n  t h e  production of lumber 
f rom small logs . 

4 5 8 . BERRY, A . B .  Met r i c  form-class volume tables . 
I n f o .  Rep . ,  Petawawa Ntnl . Fo r .  Inst . ,  1 98 1 ,  PI-X- I O : i i i :  24 pp. 
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3 r e f .  
Subject Codes ; N/A 
CAB: 1556616 

Total volume equat ions and form-class volume tables are g i ven for : P i nus 
banksi ana ; P. s t robu s ;  P .  r e s i nosa ; P. contor t a ;  P i cea glauca ; P .  
mar i ana; Abies balsarnea ; Thu j a  ace ident a l i s ;  Betula papyr i fera ; B .  
a l l eghaniens i s i  Populus tremuloides;  aeer spp . ; Fagus grand i fo l i a ;  and T i l i a  
ame r i cana . 

4 5 9 .  CHAPMAN, R . C .  Y i e l d  of small d i ameter trees i n  eastern Washington. 
project WNP00 3 4 1 ,  Was h i ngton State Uni v . , pullman, WA , 01 Jul 7 6  to 30 Nov 79 
Subject Codes : 5 . 2  
eRr s :  0070829 

Ob ject i ves : Develop accurate yield ( volume ) tables for Douglas- f i r ,  ponderosa 
p i n e ,  lodgepole p i n e ,  and western larch i n  eastern Washington. Approac h :  F i e l d  

sample plots w i l l  : i e  e s t a b l i s hed throughout t h e  r e g i o n  f rom which t rees w i l l  be 
harvested, and determination made of age ,  dbh , st ump he ight , form class , crQwn 
c l as s ,  and he ight . Trees w i l l  be cut loto four- foot sect ions and records made of 
green we i gh t ,  stem pos i t ion, d i ameter outside bark , and bark t h i ckness . Green 
weight w i l l  be conve rted to oven dry by sampl ing . Y i e ld ( volume ) tables w i l l  be 
constructed. Progress : Bole dry we ight and bole weight-basal area models were 
developed for small d i ameter ponderosa p i ne .  Models relat i ng bole weight and 
cub i c  foot volume to top d i ameter are b e i ng developed . Models desc r i b i ng cub i c  
foot volume , green and d r y  weight o f  sma l l  d i ameter ponderosa p i ne have been 
developed. A weight-basal area model was developed to faci l i tate p r i sm c r u i s ing 
of small d i ameter stands . Data f rom t h i s  study i s  currently b e i ng used to develop 
taper models . 

4 6 0 .  COLE, D . M .  A cubic-foot stand volume equation ( and volume table ) for lodgepole 
p i ne in Montana and Idaho. 
USDA For . S e r v o  Research Not e ,  Intermounta i n  For .  and Range Exp.  S tn . , 19 7 1 ,  
NO. INT- 1 5 0 :  8 pp.  
7 ref .  
Subject Codes : N/A 
CAB: 068001 

4 6 1 .  COLE, D . M .  Merchantable cubic s tand volume conve r s ion factors for lodgepole p i ne 
i n  Montana and Idaho. 

4 6 2 . 

Research Note , Intermount a i n  For . and Range Exp . St n . , USDA For .  Service,  1979 , 
No. INT- 2 5 9 :  12 pp. 
4 re f .  
Subject Code s :  N/A 
CAB: 1 4 5 5 578 

COLE, n . M . ,  STAGE , A . R .  
US For .  Ser v o  Research 
Subject Codes : N/A 
B I D :  73084770 

Est i mat i ng f u t u r e  d i ameters o f  lodgepole p i ne trees . 
Paper INT- 1 3 l ,  1 9 7 2 :  1-20 

r • 
Pe r iod i c  d i ameter growth of lodgepole p i ne trees i n  Montana , Idaho, and Utah can 
be est imated by equa t ions devel oped i n  t h i s  study . Use of these equations for 
est imat ing future d i ameters of i nd i v i dual t r ees i s  desc r i bed for several 
combinat ions of tree and stand cond i t ions . 

4 6 3 .  FAUROT , J . L .  Est imat ing merchantable volume and stem res i due i n  four t i mber 
speci e s : ponderosa p i ne ;  lodgepole p i ne ; western l a rc h ;  and Douglas- f i  r .  
USDA FOR. S e r v o  Res . Pape r ,  Intermount a i n  For .  & Range Exp.  St n . , 1 97 7 ,  No . 
INT-196 : 55 pp.  
4 r e f .  
Subject Codes : 5 . 6  
CAB: 1 0 2 2 4 0 9  

Measu rements w e r e  made of fel led t r e e s  i n  western Montana . The methods of stem 
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measurement and volume computat ion a r e  descr i b e d .  Tables a r e  presented for 
e s t i ma t i ng total cub i c  volumes o f  wood , wood res i due f rom tops , bole sect ions and 
small unmerchantable stems , and bark for Pinus ponderos a ,  P. contort a ,  Lar i x  
occ ident a l i s  and Pseudotsuga rnenz i es i i .  The tables apply to second growth t r ee s  
u p  t o  8 0  years o l d .  

4 6 4 .  GALLAGHER, G . J .  Permanent sample plot s : d a t a  collection,  storage and ret r i eval .  
I N :  Permanent Plots i n  Forestry Growth and Y i e l d  Research . Proceedings IUFRO 
Subject Group S4 . 0 1 ,  Warsaw, Poland, 1 9 7 5 . 
Rapporter aeh Uppsatse r ,  I ns t i tut ionen for Skogsproduk t ion, 1 9 7 6 , No. 4 3 :  57-66 
6 r e f .  
Subject Codes : N/A 
CAB: 1 0 8 2 908 

For Picea s i tchens i s ,  P. abies , P i nus contor t a ,  P .  
Pseudotsuga menz i es i i  and Ahies grandis i n  I reland . 

r a d i a t a ,  P .  sylves t r i s , 

4 6 5 .  GIDEON, R . A . , FAUROT , J . L .  A model r e l a t i ng merchantable length to t ree d i ameter 
and heigh t .  
Forest Sc i ence, 1977 , 2 3 ( 2 ) :  1 4 3 - 1 5 0  
8 r e f . 
Subject Codes: N/A 
CAB: 8 1 7 0 5 8  

A non l i near regression model relat i ng merchantable length of a t r ee ( i . e .  length 
of bole from the s t ump to a predetermined top d i a m .  l i mi t )  to d . b . h .  and total 
ht . ,  in combination with 3 o r  4 unknown parameters ( es t i mated by least squares 
method) was derived u s i ng a mod i f i ed log i s t i c  growth funct ion.  The model was 
successfullY appl ied to 4 spec ies of d i f ferent stem form i n  W. Montana 
ponderosa p i ne ( P i nus ponderosa ) ,  wes t e r n  larch ( La r i x  occidenta l i s ) ,  lodgepole 
p i ne ( Pi nus contor t a )  and inland Douglas- f i r  ( Pseudotsuga menz i es i i  var . 
glauca ) . 

466 . HONER, T . G .  Standard volume tables and merchantable convers ion factors for the 
commer c i a l  tree spec ies of cent ral and eastern Canada . 
Forest Management Research and Services I ns t i tu t e ,  Ottawa , Ont a r i o ,  Information 
Report FMR - X - S ,  1 9 6 7 : 1 5 3  pp. 
Subject Codes :  N/A 
RCA : XlOn 

4 6 7 .  JOHNSTONE, W . D .  Juveni l e  height growth of whi t e  spruce and lodgepole p i ne 
following logging and scar i f i cat ion i n  west-central Albe r t a .  
I n f o .  Rep . , Nor thern For .  Research Cent r e ,  Canada, 1 9 7 6 ,  No . NOR-X - 1 7 l :  i i i  + 
10 pp . 
Language : en 
Summary Languages : f r  
Subject Code s :  7 . 1 ,  7 . 6 . 1  
CAB: 9 1 4 7 2 2  

Height/age regres s i ons were developed f rom measurements o f  6 8  picea glauca and 2 1 6  
P i nus contorta va r .  lat i fo l i a  taken more than 1 0  years a f t e r  scar i f ica t ion o f  
clear- felled area s .  P i ne regene rat ion generally exceeded 1 . 8  m i n  ht . ( the m i n .  

I"ht". for harves t i ng res i dual blocks ) w i t h i n  20 yea r s ,  the usual cut t i ng rotation 
i n  Albe r t a .  In many areas , spruce d i d  not reach t h i s  m i n i mum, but a s  t h e  growth 
rate exceeded 0 . 1 5  m!year t h i s  height would soon be reached . 

468 . KOVATS, M . , SCHUMACHER , F . X . , HALL, F . D . S .  Est i ma t i ng j uvenile tree volumes for 
provenance and progeny test i ng .  
Canad ian Journal of Forest Resea rch, 1 9 7 7 ,  7 ( 2 ) :  3 3 5 - 3 4 2  
6 r e f . 
Language: en 
Summary Languages :  f r  
Subject Codes : N/A 
CAB: 8 7 8 2 4 2  

Information was collected f rom 1 0 0  t rees 1 - 1 0  m t a l l  o f  P i cea engelmann i i ,  P .  
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glauca , P i nus contorta and Psudeotsuga menz i es l l .  The B r i t i sh Columb i a  volume 
prediction system, developed by F . X .  Schumacher and F . D . S .  Hall ,  was adapted for 
small trees by int roducing a f lex ible r a t i o  to al low the measurement o f  d i a m .  to 
vary w i t h i n  a limi ted propo r t ion o f  the total height . Thi s  i s  refer red to as the 
d i a m .  reference rat i o ,  L / H ,  where L i s  t h e  d i s t ance f rom t h e  point of germination 
to the pOint o f  d i am .  measurement and H i s  the total height . The e f fects of 
d i f ferent reference r a t i o s  on the reg ress ion equat ions and t he i r  standard e r rors 
were calculated and opt i mum r a t ios were determi ned . Volume equat ions a r e  g i ven 
for each speci e s .  Est imates u s i ng t h i s  method were cons i s tent w i t h  those u s i ng 
the B r i t i sh Columbi a  Forest Se r v i ce volume formulae for t rees w i th heights greater 
than 1 . 3  m ,  the s t andard d i a m .  reference he ight . 

4 6 9 .  MACLEAN, C . D . ,  BERGER , J . M .  Softwood t ree volume equa t ions for major C a l i fornia 
spec ies . 
USDA For . Serv o Res .  Note, Pac i f i c  NW For .  and Range E x p .  Stn . , 1 9 7 6 , No . 
PNW-266 : 34 pp. 
5 ref .  
Subject Codes : N/A 
CAB: 8 4 3 3 3 6  

New cub i c  
equat ions 
ponderosa, 
L i bocedrus 

fee t ,  internat ional l,l4- i n  bd-ft and scr i bner bd- f t  t ree-volume 
and tables are presented for pseudotsuga mens i es i i ,  P i nus j e f f rey i ,  p .  
P .  lambe r t i ana , P .  contor t a ,  Ab i e s  concolor , A .  magn i f i c a  and 
decurrens . 

4 7 0 .  MOEUR , M .  Crown w i dth and fol i age weight o f  northern Rocky Mounta i n  con i f e r s .  
Res . Pape r ,  Inte rmoun t a i n  For .  and Range Expe r i ment Stat ion , USDA For .  S e r v i c e ,  
1 9 8 1 ,  N o .  INT-28 3 :  1 4  pp . 
10 ref .  
Subject Codes : 2 . 2 ,  5 . 6  
CAB: 1 51 4 576 

Equat ions were der i ved for pred i c t i ng c rown width of trees f rom d i am. , ht . ,  c rown 
length and b . a .  per acre,  and for pred i c t i ng fol iage wt . f r om d i am . , ht . ,  crown 
length, age, relat ive d i am .  and number of stems/ac r e .  Coe f f i c ients were 
est imated for 11 con i f e r  speci es i n  northern Idaho and western Montana . The 
equat ions a r e  intended for i ncorpor a t i on into a prognos i s  model for stand 
development to improve i t s  l i nkage w i t h  sub-models for pred i c t i ng insect damage, 
w i ldl i fe hab i ta t  and water shed characte r i s t ics . From author ' s  summary . 

4 7 1 . MYERS, C . A .  Board-foot volumes to a 6 - i nch top for lOdgepole p i nes i n  Colorado 
and Wyom i ng .  

4 7 2 .  

U S  Forest Se r v o  Research Note RM- 1 5 7 ,  1 9 6 9 :  1 - 3  
Subject Codes : N/A 
BID: 70024700 

PERSSON , A . , LINES, R. ( Chai rman) Session I I :  Surv i val , height 
growth i ncrement . I N :  Proceedings of the IUFRO Work ing Party Mtg . 
conto r t a  Provenances in Norway and Sweden . 
Rapporter och Uppsatse r ,  I ns t i tut ionen for Skogsgene t i k ,  1980 , No. 
many ref . 
Subject Codes :  1 . 4 , 6 . 4 , 7 . 3  
CAB: 1 3 5 8 1 3 4  

inc rement and 
1980 on P i nus 

3 0 :  4 5 - 1 6 5  

Larsen, J . B .  Older provenance t r i a l s  w i t h  P i nus contorta i n  Denma r k . Fryk , J .  
Inventory of older P i nus contorta plantat ions at AS Iggesunds sru k i and 
provenance t r ials - t r i a l  s e r i e s  S .  Jonsson, A . , Eri ksson, G . , Dorml i n g ,  I .  A 
summar y  of stud i es of f rost hardiness of P i nus contorta seedlings grown i n  
cl imat i c  Chambers . Hagner , M. Geog raphic var i a t ion i n  P i nus contorta and Picea 
mar i ana w i t h  respect to cone s i ze ,  seedl i ng growth rhythm and cotyledons . In 
Alberta , Canada. L i ndgren, D . , L i ndgren, K .  Su r v i val and height increment of 
P i nus contorta IUFRO 70/71 ser ies in Sweden .  Nellbec k ,  R .  AS Iggesunds Bruks 
contort a plantat ions 1968 - 1 9 8 0 ,  program and experience. Rosva l l ,  O. A new ser ies 
of P i nus contort a provenance t r i al s  in northern Sweden. Thompson, S . ,  Stapleton, 
C . M . A . , Stevenson, A . W .  Growth o f  lodgepole p i ne seed l ings r a i sed under clear 
polythene c loches i n  the UK . 



4 7 3 .  SMITHERS , L . A .  
Canada, Dept . 
9 1 ,  1948 
Subject Codes : 
RCA: X1033 

The cofrequency p r i nc iple in d i ameter growth analys i s .  
of M i nes and Resour ces , Dom . For .  Serv o ,  S i l v .  Res ,  

N/A 
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Note No. 

4 7 4 .  WASS ,  E . F . , SZABO, T. Est i ma t i ng annual he ight growth by the internode method . 
B i -monthly Research Notes , 19 7 3 ,  29 ( 1 ) :  1 
Subject Code s :  2 . 5  
CAB: 098581 

The boles of young specimens o f  P i nus contor t a  var . lat i fol i a ,  P i cea glauca and 
pseudotsuga menz i es i i  were spl i t  and the p i t h  was examined. The p i t h  in a l l  the 
trees was eas i l y  �eparated i nto annual-growth segment s ,  as the p i t h  contracted 
d u r i ng drying and the resultant separation gaps clea r ly de f i ned the correct end 
pos i t i ons of the annual-growth segments,  i . e .  the true length o f  the inte rnodes . 
These separat ion gaps never occurred i n  the centre of branch whorl s  but always 
some d i stance above the centre ( de t a i l s  tabulated ) .  The v a r i a t ion suggests that 
the d i stance between the centres of branch whorls and the true ends of internodes 
cannot he compensated by a s imple constant term in a s tem-analys i s  model or volume 
model . 

4 7 5 .  YANG , R . C . , KOZAK, A . , SMITH, J . H . G .  The potent i a l  of weibull-type functions as 
f l e x i b le growth curves . 
Canadian Journal of Forest Research, 1978 , 8 ( 4 ) :  4 24 - 4 31 
17 ref . 
Language : en 
Summary Languages :  f r  
Subject Codes : N/A 
CAB: 1 0 7 1 3 4 6  

A new growth function, whi c h  i s  f l e x i b l e  enough i n  shape t o  accommodate most 
b i ological growth behaviou r ,  i s  created by adding an expanding factor to the 
We i b u l l  d i s t r i bu t ion funct ion . Many monotonically increa s i ng biological growth 
phenomena can be excellently modelled by t h i s  function w i t h  v a r i ous nume r i ca l  
values for the scale,  the shape , and the upper asymptote parameter s .  The function 
is i l lust rated with ht . /age and vol . /age cucves for s i ngle trees and two 
polyrnocphic stand vol . /age cucves , for lodgepole p i ne ( Pi nus contor t a )  trees from 
Br i t i s h  Columb i a .  From author s '  summacy . 

5 . 2  YIELD 

4 7 6 .  ANON . Bias i n  y i eld pred i c t ion from tempocary plot s . 
Prepared by W . R .  Dempster and Assoc . foe the Canadian Forestry Service, 1982 
Subject Codes : N/A 
RCA: Xll04 

4 7 7 . '  BETTERS, D . R .  A s i mulat i on model for analy z i ng t i mber-water j o i nt production in 
the Colorado Rock ies . 
Tech. Bullet i n ,  Colorado State Uni ve r s i t y  Exper iment S t a t i on ,  1 9 7 5 , No. 1 2 7 :  1 0  
pp . 
5 ref . 
Subject Code s : N/A 
CAB: 676836 

An account 
pred ict i ng 
sub-alpine 

of work a l ready not iced from 
annual t imber and water y i elds 
catchments .  

an abstract desc r i b i ng a model for 
over a number o f  years in Pinus contorta 

478 . DAHMS , W . G .  Gross and net y i e l d  tables for lodgepole p i ne .  
U . S .  Forest Serv o Res . Paper PNW-B , 196 4 :  1 4  pp.  
Subject Codes :  3 . 7  
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RCA : XI009 

Gross and net y ields together with s i t e  i ndex curves are presented for lodgepo l e  
p i ne o n  pumice s o i l s  of central and south-cen t r a l  Oregon. To obta i n  gross y ields , 
gross volume increment was measured on 9 4  plots and by means of a mul t iple 
regression equat ion related to the stand var i ables age , s i te index and stand 
dens i t y .  Gross y ield represents the cumulat i ve summary o f  the increment equation 
obt a i ned by integrat ion w i t h  respect to age . 

4 7 9 . DAHMS ,  W . G .  Gross y i e l d  o f  central Oregon lodgepole p i ne .  
Lodgepole P i ne Ecosystems . 

I N :  Management of 

USA, Washington State Univer s i t y  Cooperat i ve Extension Svce . ,  
208- 2 3 2  
13 ref .  
Subject Codes : N/A 
CAB : 770107 

19 7 3 ,  pub l .  1 9 7 5  : 

New equat ions expressing volume i ncrement as a function of age , stand dens i ty and 
s i te index were used to reanalyze g ross y i e l d  data from 10-year volume increment 
measurements of P i nu s  contor t a .  The accuracy o f  the new equat ions was con f i rmed 
by compar ing actual and est imated volume increment f rom sample plots of P .  
contorta i n  Wyoming and Colorado. Volume inc rement i n  Colorado/Wyoming was 
greater than that in central Oregon for the same age span, s i te index and stand 
dens i t y .  Methods are exp l a i ned for e s t i ma t i ng s i te index and for f i t t i ng s i te 
index and height-g rowth curves . 

480 . DUFF, G .  Y i el d  tables for unthi nned s tands of the green var i e t ies of Pi nus 
contorta i n  New Zealand. 
New Zealand Forest S e r v o  Tech. pape r ,  1966 , ( 50 ) :  1-37 
Subject Code s : N/A 
BIO : 5 0 0 8 3 8 4 3  

481 . EDMINSTER, C . B .  RMYLD: Computat ion of y i el d  tables for even-aged and two-stor i ed 
stands . 
Res .  Pap . , Rocky Moun t a i n  For . and Range Exp . Stn . , 1 9 7 8 ,  RM-19 9 :  26 pp . 
Subject Codes : N/A 
LISC:  0 5 9 5 9 5  

Documents a program f o r  computat ion of y i e l d  tables for even-aged and two-s to r i ed 
stands of Black H i l ls and southwestern ponderosa p i ne ,  Engelmann spruce-subalpine 
f i r ,  and even-aged s t ands of lodgepole p i n e .  Program relat ionships prov i de for 
changes in stand condi t ions and seve r i t y  of dwa r f  m i s t letoe i n f e s t a t i on w i t h  t i me 
and i n  response to part i a l  cut t i ngs . 

4 8 2 .  FAUROT , J . L .  Taper equat ions for the major comme r c i a l  spec ies of western Montana . 
project MONZ079l0-MS, Univ • .  of Montana, M i ssoul a ,  MON, 01 Oct 79 to 30 Sep 8 2  
Subject Codes : N/A 
CRrS :  0079856 

Object ives : 
p i n e ,  and 

, I9anag�ment : 
equat10n 1 S  
will u t i l i ze 
remainder of 

Develop taper equ a t i ons for ponderosa p i ne ,  Douglas - f i r ,  lodgepole 
western larch, p r i ma r i ly for tree s i zes encountered in second-growth 

Approach: Two models will be tested, one a s i mple one where a s i ngle 
used to des c r i be the prof i l e  o f  the ent i r e  stem, and a second which 

two equat ions, one to descr ibe root swell and another to desc r i be the 
the t ree stem. Only trees less than- 8 0  years old w i l l  be examined . 

4 8 3 .  GOUDIE , J . W .  Y i e l d  tables for managed stands of lodgepole p i ne i n  northern Idaho 
and southeastern B r i t i sh Columb i a .  

48 4 .  

Uni v .  o f  Idaho Grad School MSc . Thes i s ,  1980 : 1 1 0  pp . 
Subject Codes : N/A 
RCA: X 1 l 6 2  

GOUDIE , J . W .  Inte r i m  y ield tables for 
Final Report for Research Project E . P .  
Subject Code s : N/A 

lodgepole p i ne i n  Br i t i sh Columb i a .  
8 5 0 ,  M i n i s try o f  Forest s , V ictor i a ,  B . C .  
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RCA : Xll06 

4 8 5 .  GOUDIE, J . W , ., MITCHELL , K . J .  Cal i brat ion o f  the tass growth model for lodgepole 
pine . E . P .  8 50 . 01 .  I N :  Forest Research Review 1 9 8 1 -8 2 .  

4 8 6 .  

M i n i s t ry o f  Forests , Victor i a ,  B . C . , 1 98 3 :  1 1 2  
Subject Codes : N/A 
RCA: X1070 

HAMILTON, G . J . ,  CHRISTI E ,  J . M .  Forest 
Forestry Comm i s s ion Booklet 1 9 7 1 , No . 
Subject Codes : N/A 
RCA : XIOlO 

man�gement tables ( met r ic ) .  
34 : 201 pp . 

Y ield curves , production class curve s ,  thinning r eg i mes and normal y i e ld tables 
are provided for 20 spec i e s  i nclud i ng lodgepole p i ne . 

4 8 7 .  HAWKSWORTH , F . G . , MYERS , C . A .  Procedures for u s i ng y i e l d  s i mulat ion programs for 
dwa r f  mist letoe infested lodgepole p i ne stands . 
US For . Serv o Research Note RM- 2 3 7 ,  197 3 :  1 - 4  
Subject Codes : 6 . 2  
BIO: 730 9 1 5 8 4  

4 8 8 .  HEGYI , F . , JELINEK , J . ,  CARPEN'I'ER, D . B .  S i t e  index equa t i ons and curves for the 
major tree spec ies in B r i t i sh Columb i a .  
Forest Inventory Repo�t No . 1 .  Inventory Branch, M i n i s t r y  o f  Fo�ests , Province 
of B r i t is h  Columb i a ,  1979 . 
Subject Codes :  3 . 7  
RCA : X1038 

4 8 9 .  JOHNSTONE, W . D .  Va � i able s tand-den s i t y  y ields o f  nat ural lodgepole pine stands in 
Alberta. I N :  Management of Lodgepole P i ne Ecosystems . 
USA, Washington State Un i ve � s i t y Cooper a t i ve Extension Service , 1973 , pub l .  19 75 : 
186-207 
1 7  ref .  
Subject Codes : N/A 
CAB: 770106 

Yield and g�owth cha�acte � i st ics o f  792 nat ural stands o f  Pi nus conto�ta were 
examined. A technique i s  presented for s t r a t i f y i ng s i ngle-examination plot data 
i n  order to de � i ve v a � i able s t and-den s i t y  y i e l d  equations . E s t i mates of several 
s tand cha�acte r i s t i c s ,  obt a i ned ove� a range o f  age, s i te and s tand-dens i t y  
condi t ions u s i ng t h i s  technique, a r e  p�esented i n  append i ce s .  F�om author I s 
surnmary. 

4 9 0 .  JOHNSTONE , W . D .  Var i able dens i t y  y i e l d  tables for natural stands of lodgepole 
p i ne in Albe r t a .  

4 9 1 .  

Can. For . Serv o For . Tech. Rep. 2 0 ,  1976 : 1 1 0  pp . 
,Subject Codes :  N;A 

B Ib : 770 8 9 4 6 3  

LAMB, K .  Pos i t ion s tatement , 
N .  Z .  For . Serv . ,  For . Res .  
Subject Codes :  N/A 
BIO: 1602 24 5 0  

Canterbury Conse�vancy, New Zealand . 
Inst . ,  FRI Symp . ( 1 5 ) ,  1 9 7 8 : 3 6 8 - 3 7 1  

4 9 2 .  L E E ,  Y .  pred i c t i ng mor tal i t y  f o �  even-aged stands o f  lodgepole pine . 
FOrest ehron . ,  1 9 7 1 ,  4 7 ( 1 ) :  2 9 - 3 2  
Subject Codes : 2 . 1  
BIO: 710 3 8 5 3 4  
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4 9 3 .  MYERS, C . A .  Y ield tables for managed stands of lodgepole pine i n  Colorado and 
Wyoming . 
USDA For .  Serv o ,  Rocky Mountain For . and Range Exp . Stn. , 1 96 7 :  Res .  Paper 
RM-26 
Subject COde s : N/A 
RCA: X1174 

494 . MYERS, C . A . , HAWKSWORTH , F . G . , STEWART, J . L .  St imulat i ng y ields o f  managed dwa r f  
m i s t letoe-i nfested lodgepole p i ne stands . 

4 9 5 .  

US For . Ser v o  Research paper RM- 7 2 ,  197 1 :  1 - 1 5  
Subject Codes : 6 . 2  
BIO: 53010420 

MITCHEL L ,  K . J .  Const ruct ion 
Project IDA-ES-01 4 1 ,  Uni v .  
Subject Codes : N/A 
CRIS :  0074666 

o f  lodgepole pine y i e l d  tables for Idaho. 
o f  Idaho, Moscow , IDA , 01 May 7 7  to 08 Oct 81 

Object ives : Replace the parameters in the Douglas- f i r  s imulator ( forest Sc i ence 
Monograph 1 7 )  w i t h  values for lodgepole pine . Approach: Analyze the growth of 
the boles, branches and crown of t rees from northern Idaho and southern B . C .  
Derive parame t e r s  for height and b ranch growth, fol i age retention and 
d i s t r ibution, bole i ncrement , and gene t i c  var i a t i on among trees . Cal i b rate the 
mode l  to conform w i t h  permanent sample plot data . Generate managed stand y i e l d  
table s .  Progress : Add i t ional c a l i br a t ion was undertaken p r ior to the preparat ion 
of a f i nal report Which is now i n  d r a f t  form. 

4 9 6 . NOKOE, S. Demons t r a t i ng the flex i b i l i t y  o f  the Gomp e r t z  function as a y i el d  model 
us ing mature species dat a .  
Commonwealth Fores t ry Review, 1978 , 57 ( 1 ) :  3 5- 4 2  
6 ref . 
Language: en 
Summary Languages : f r ,  es 
Subject Codes : N/A 
CAB: 1118721 

The f le x i b i l i ty o f  the function is demons t rated with data for mature t rees o f  
Thuja p l i ca t a ,  P i nus contort a and Pseudotsuga menz i es i i  i n  B r i t i s h  Columb i a .  
Trends i n  the behaviour o f  the est imated coe f f i c ients i n  the model were detected . 
I t  i s  suggested that use could b e  made o f  such trends t o  evolve gene ra l i zed y i el d  
equations f o r  i nd i v i dual or comb ined spec i e s  groups . From author 1 s  summa r y .  

4 9 7 .  REMROD, J .  A y i el d  model f o r  lodgepole p i ne i n  northern and central Sweden .  
Sveriges Skogsvardsforbunds T k i ds k r i f t , 1977 , 7 5 ( 1 ) :  )-4) 
1 4  re f .  
Language: sv 
Summa ry Languages : en 
Subject Code s :  N/A 
CAB: 8 5 6 2 1 4  

Da t a  f rom stands of P i nus conto r t a ,  2 0 - 5 0  y e a r s  old i n  northern and central 
Sweden, were used to develop a y i el d  model des c r ibing stand development under 
d i f ferent cond i t ions . The computer program for the model i s  g i ven i n  an append i x .  
The model was used t o  compare the production o f  P .  contorta w i t h  that o f  P .  
sylves t r i s .  I n  plant ing P .  contorta t o  increase wood production i n  northern 
Sweden, heavy thinnings should be avoided thus reducing the r i sk o f  losses f rom 
w i ndthrow, snow and a t tack by P i tyogenes cha1cographus .  

4 9 8 .  SMITH, J . H. G . , YANG , R . C .  Ef fects of spec i e s  m i xtures and inventory zones on net 
y i el d s  o f  B r i t i sh Columb i a  fores t s . 
For e s t ry Chroni c l e ,  1 9 8 2 ,  5 8 ( 2 ) :  85-90 
1 9  r e f .  
Language: en 
Summary Languages : f r  



Subject Codes : N/A 
CAB: 1 5 3 9 6 0 5  

109 

A least squares procedure was developed for analy z i ng qua l i t a t i ve and quant i ta t i ve 
data f rom i rregular unbalanced forest i nventor ies , and was applied' to determ i ne 
the relat i onship of spec ies m i xtures and inventory zones to net- stand vol/ha . For 
9 , 78 1  plots i n  Douglas- E i r ,  spruce and lodgepole p i ne forest types, vol/ha was 
greatest when these speci e s  were m i xed w i t h  other con i f ers , but small d i f ferences 
i n  age , s i te index and stand dens i t y  could account for much of t h i s  var i at ion . I t  
i s  concluded that where stand den s i t y  i s  used w i t h  age and s i te i ndex t o  est i mate 
y i e l d ,  there is no need to recogn i z e  inventory zones other than coast and i n t e r i o r  
races w i t h i n  each spec ies group. 

4 9 9 .  SNELLGROVE, T . A .  T i mber qual i t y  and product y i eld poten t i a l  of western sof twood 
resources . 

500 . 

Projct PNW- 3 10 1 ,  Pac i f ic NW For .  & Range Exp . Sta . ,  Portland, ORE, 29 Oct 69 to 
19 Feb 8 3  
Subject Code s :  5 . 6 ,  6 . 1 ,  8 . 1  
CRI S :  0000238 

Object ives : Determine , evaluate, pred i c t  and prescr i be product y i e ld potent i a l  
and u t i l i z a t i on characte r i s t ics of western softwood t i mber a s  a n  a i d  t o  resource 
ut i l i za t ion . Approach: Product y i e ld potent i al of standing dead t i mbe r ,  logging 
residue, and mater i al below merchantable l im i t s  w i l l  be developed on a spec ies by 
species bas i s .  Study w i l l  determine resource characte r i s t i c s ,  rates o f  dead 
t i mber deteriorat ion, and above ground b iomas s .  Dur i ng the next 5 year s ,  study 
w i l l  emphas i z e  the u t i l i za t ion o f  standing dead t i mber caused by recent major 
insect i n f estat ions . Up-to-date recovery information and analytical grad i ng 
systems w i l l  be developed to meet Forest Service and industry needs for data that 
r e f lect m i l l  technology and resource changes .  Emphas i s  w i l l  be g i ven to major 
spec ies that requ i re product recovery on a cub i c  volume bas i s .  Log and t ree 
grades w i l l  be completed on spec i es hav i ng sys tems cons idered inadequate for 
e s t i ma t i ng value and y i e l d .  Studies w i l l  relate phys ical t imber character i s t ics 
to y ields . Western hemlock ,  the true f i r s ,  young growth ponderosa p i ne and 
western red cedar w i l l  receive p r i ma r y  attention. Progress : 80/10 81/09 The 
e f fect of mor t a l i t y  on deter iorat ion for 6 western sof twood spec i e s  ( lodgepol� 
p i n e ,  ponderosa p i n e ,  western whi te p i n e ,  t rue f i r ,  Engelmann spruce and western 
hemloc k )  has been studied but add i t i onal research is needed on all but western 
white p i ne .  Results indicate that there are some volume and value losses i n  all 
speci e s , but there is enough value ret a i ned to economically u t i l i ze much of the 
dead resource . Volume and value losses are d i rec t l y  related to such vari ables as 
t ime-since-death , envi ronmental cond i t i ons and products produced . The chang ing 
s i ze and qual i ty o f  the software resource in the western United States, the 
i n t roduct ion o f  new process ing technology, departure f rom t r a d i t ional product 
m i x e s ,  and the i ntroduction of a d i f ferent measurement ( sca l i ng ) system all serve 
to comp l i cate u t i l i zat ion of the western sawt i mbe r .  Research, on a cont i nu i ng 
bas i s ,  i nvestigates the relat ionship of these va r i ables on product recover y .  Much 
empha s i s  is being placed on relat i ng the cubic volumes to product recove r y .  

5 . 3  STAGNATION 

No refe rences found . , . 

5 . 4  GENETICS 

ANON. The Foundat ion fo� 
Hel s i nk i ,  F i nland , 1980 : 
Language: f i 
Summary Languages : en 
Subject Codes : N/A 
CAB: 1 2 38649 

Forest Breeding i n  Finland i n  1 9 7 9 . 
3 2  pp . 



1 10 

Thi s  report i nd i cates that t i mber qual i t y  improvement i s  being intens i f i ed i n  
Picea abie s ,  P i nu s  sylvest r i s ,  Pinus contorta and Betula pendul a .  The Picea 
spec ies collection was increased to 1 9  by the add i t i on o f  seed f rom China of Picea 
aspe r a t a ,  P. koraiens i s ,  P. l i k i angens i s ,  P. meye r i ,  P. purpu rea,  P .  
schrekiana and P .  w i lsoni i .  The best o f  1 2 0  seven-year-old cross progenies o f  B .  
penduala were 1 9 %  taller than the mean w i t h  a volume d i f fe rence of 80% . O f  a 
total of 539 b i rch progeni e s  i n  t r i a l , 3 4  had volumes whi ch were 50% greater than 
the mea n .  

501 . ANON. Yearbook 1 9 7 8  o f  the Assoc i a t ion o f  Forest Tree Breedi ng ,  Inst i t ute o f  
Forest Improvement .  
Uppsa l a ,  Sweden, 1 9 7 9 :  7 8  pp . 
Language : sv 
Summary Languages :  en 
Sub j ect Codes :  1 . 4 ,  4 .  3 
CAB: 1048199 

Act i v i t ies i ncluded the graf t i ng o f  selected plus-tree clones of Picea abies and 
Pinus sylves t r i s ,  provenance t r ials of the above spec i e s  and of P i nus contorta and 
progeny tests of spruce and p i ne .  The results of a study w i t h  P i nus sylves t r i s  
showed that the qual i ty o f  progenies o f  orchards was no better than that o f  
progenies from stand s .  

5 0 2 .  ANON . Forest-gene t i c  research 198 0 .  
Rapporter och Uppsatse r ,  I ns t i tu t i onen for Skogsgent i k ,  Sve r i ges Lantbruksun
i v e r s i t e t ,  1 98 1 ,  No. 3 1 :  1 5 5  pp. 
many ref . 
Language : sv 
Summar y  Languages :  en 
Subject Code s :  1 . 4  
CAB: 1 39 5 1 4 0  

A n  annual pub l i cat ion, now g i v i ng Eng l i s h  summar i e s  of each repor t .  Descr ipt ions 
and preliminary results are g i ven of projects in progress at the depar t ment of 
Forest Genet i c s ,  Swedish Univers i t y  o f  Agr icultural Sc i ence s ,  Uppsal a .  The 
projects cove r :  pr:ovenance stud i e s  on P i cea a b i e s ,  P i nus sylvest r i s ,  P i nus 
contorta and P i cea mar i ana ; economics o f  forest t r ee breed ing;  breeding theo r y ;  
factors i n f l uencing seed crop i n  seed orchards ; enzyme, serolog ical and 
monoterpene studies on P .  sylvest r i s ;  f rost r e s i s tance and growth studies on 
var ious spec ies ; genet i c  and physiological aspects of clonal fores t r y ;  and early 
selection a t  d i f ferent spac i ng s .  

503 . BLACKMAN, T .  Genet i cs center moves toward obj e c t i ves o f  t ree improvement . 
Forest Indu s t r i e s ,  1978 , 10 5 ( 1 ) :  64-65 
2 pl . 
Subject Codes :  N/A 
CAB : 878399 

An account o f  the Weye rhauser Co. ' s Klamath Forest Genet i cs Center a t  Mal i n ,  
Oregon, establi shed i n  1972 for breeding h i gh-yielding t r ees o f  P i nus conto r t a  and 
P. ponderosa in an area i solated f rom p i ne forests . Scions f rom plus trees a re 
graf ted on to 4-yr-old rootstocks and produce cones whi c h  are hand fe r t i l i zed w i t h  

, s�lected pollen . A n  expe r i mental technique for d i rect root i ng o f  pine cutt ings 
has shown some success . 

504 . BURDON, R . D .  The gene t i c  bas i s  of fores t r y  i n  New Zealand. I N :  22nd FRI ( Forest 
Research I ns t i tute ) Sympos i um on Forest Nu rsery and Establi shment Practice in New 
Zealand : Part 1 .  Nu rsery Pract ice , Ma r . 2 3-27 , 1 98 1 .  
New Zealand For . Serv o For . Research lnst . ,  1981 , ( 2 2 ) :  1-7 
Subject Codes :  N/A 
B I D :  24001894 

5 0 5 .  CHENG, C . Y ,  ILLINGWORTH , R . , CARLSON, M .  198 5 .  Geograph i c  v a r i a t ion in 
lodgepole pine and i t s  implicat ions for tree improvement i n  B r i t i s h  Columb i a .  
I n  pages 4 5 - 5 3  i n  Lodgepole p i ne :  the spec ies and i t s  management . Sympos i um 



proceedi ngs . Washington State Uni ve r s i t y ,  Pullman, WA. 

In response to an ant i c i pated increase in the planting and intensive management 
of lodgepole p i n e ,  a comprehensive provenance program was i n i t i ated and a 
s e r i e s  of f i eld tests were establi shed i n  the interior of B r i t i sh Columb i a  i n  
the early 1 9 7 0 ' s .  These tests have been assessed periodically and the results 
a r e  presented in this repo r t .  Lodgepole p i ne appears to be plas t i c ;  survi val 
was bet ter than 90% on even extremely harsh envi ronments .  coastal provenances, 
a lthough s u f f e r ing repeated w i nter i n j u r y ,  are s t i l l  l i v i n g .  S i t e  and 
provenance var i ables markedly a ffect the growth of lodgepole pine.  After ten 
growing seasons, mean height of i nd i v i du a l  test plantations ranged f rom 1 . 4  to 
4 . 8  m .  Mean height o f  provenances var i ed f rom 0 . ]  t o  2 . 2 5 m o n  poor growing 
s i tes and f rom 1 . 4  to 6 . ]  on good s i tes . .  These large d i f ferences suggest a 
poten t i al for increasing the product i v i t y  of lodgepole p i ne plantat i ons b y  
plant i ng selected _seed sources on those s i tes , which could repay investments i n  
intensive s i lv i cu l t u r e .  The 1 4 0  provenances tested can bed immediately 
subdi v i ded i nto two groups based upon response to i nt e r i o r  test envi ronments .  
Those f rom coa s t a l , f a r  southern and f a r  northern cont i nental environments 
exhi b i t  poor cold tolerance and/or reduced growth; those from Alberta and the 
B . C .  Interior suf f e r  less cold- related damage and grow relat i vely well .  Only 
the second group is of interest in out pract ical breeding programs . For these 
sources geograph i c  var iables o f  elevation and lat i tude can be used to exp l a i n  
some o f  t h e  var i a t ion i n  growth response . In general , however , predictab i l i ty 
of performance based on elevation and l a t i tude of seed source i s  low. Several 
low- to mid-elevation provenances appear to be broadly adapted w i t h  succe s s f u l  
t rans f e r s  f rom source t o  planting s i te o f  +/- ] deg l a t i tude and u p  t o  400 m 
i n  elevat ion . These provenances w i l l  provide i n te r i m  sources of seed for 
refores t a t i on ,  as well as selected trees for test i ng across many widely 
separated breeding zones throughout the more product ive parts o f  the B . C .  
Inter i o r . 

506 . CRITCHFIELD , W . B .  Genet i c s  of lodgepole p i ne .  
Research Pape r , WO- ] 7 ,  Washington, D . C . , Forest Ser v i ce ,  USDA, 1980 : 57 pp . 
Subject Codes : N/A 
RCA: X 1 2 1 1  

507 . DANC I K ,  B . P . , YEH, F . C .  1 9 8 ] . Allozyme v a r i ab i l i t y and evolution of lodgepole 
p i ne P i nus contorta var lat i fo l i a  and jack p i ne P i nus bank s i ana i n  Alberta 
Canad a . Canadi an Journal o f  Genet i c s  and Cytology. 2 5 ( 1 ) : 57-6 4 .  

Gene t i c  var i ab i l i ty i n  5 lodgepole p i ne ( P .  contorta dougl . va r .  l a t i f ol i a  
Engelm . )  and ] jack p i ne ( P .  bank s i ana Lamb . )  populat ions f rom Alberta was 
analyzed elect rophoret ically for 14 enzymes presumably represent i ng 2 1  
s t ructural loc i , s ingle popu lat ions o f  lodgepole p i ne we r e ,  on the average , 
polymorphic and heterozygous at 5 1 . 4  and 1 8 . 4 %  of the i r  loc i , respect ively,  and 
had 2 . 5  alleles/locu s .  Jack p i ne popu lat ions were less var i able gene t i cally : 
the average number of alleles/locus was 2 . 1 ,  and 46 and 1 1 . 5% of t he i r  loci 
were polymorphic and heterozygou s ,  respec t i ve l y .  Analys i s  of F-sta t i s t i cs 
showed a 2 . 5  and 9 . 7% def ic i ency of heterozygotes r e l a t i ve to Hardy-We inberg 
expectat i ons for lodgepole p i ne and jack p i ne popul a t i ons , respec t i vely . Only 
2% o f  the observed gene t i c  var i ab i l i ty in each spec i e s  appeared to be 
interpopulation, the remainder was due to d i f ferences among i nd i v i duals w i t h i n  
populat ions , i n  agreement w i t h  results f rom other con i f e r s .  Average gene t i c  
d i s tance between the 2 spp. was 2 0  t i mes greater ( 0 . 09 7 )  than between 
populat ions w i t h i n  spec i e s  ( 0 . 00 5 ) .  The enzyme data were concordant w i t h  
e a r l i e r  hypotheses that the 2 spp. evolved f rom a common progeni to r .  

I I I  

508 . ' ERIKSSON, G .  Current research a t  the department o f  forest gene t i cs , the Royal 
College of Fore s t r y , Stockholm. 
Rapporter Och Uppsat s e r ,  I ns t i t u t i onen for Skogsgent i k ,  1 9 7 2 ,  No. 1 1 :  58 pp . 
5 ]  ref .  
Subject Code s :  1 . 4  
CAB: 1 1 4 0 9 4  

Presents a survey of provenance resear c h ,  
research ( al l  dealing mainly w i t h  P i c e a  a b i es 
on the value of i sozymes for gene t i c  s t ud i es . 
ser i e s  of P i nus contorta plantat ions . 

509 . FECHNER, G .  Tree i mprovement plan . 

progeny tes t i ng and seed-orchard 
and P i nus sylvest r i s ) ,  and research 
The provenance t r i a l s  include a 

Project COL0 2 26 0 , Colorado State Uni v . , Fort Col l i n s ,  COL, 01 July 78 to ]O June 

- - - . � 
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8 1  
Subject Codes : N/A 
CRIS: 0078904 

Object ives : Basic goals in the Tree Improvement program are to produce stock for 
planting in Colorado that is gene t i cally super ior in adapta t ion to that currently 
being used: increase forest product i on on state and p r i vate lands in Colorado 
through the applicat ion of gene t i c  p r i n c i ples ; and b r i ng about leg i slat ion 
requ i r ing the label l i ng o f  the source o f  the forest tree seed and of the woody 
planting stock shipped i nto and out of Colorado. Approach: Estab l i s h  inter i m  and 
collect i on zones throughout the state for a l l  f i rst and second-p r i or i ty spec i es . 
I n i t i at e  tes t i ng of seed collection ( w i t h i n  state provenance s t u d i es ) .  Such work 
w i ll invoice collect ion of open-poll i nated. seed from several trees of each spec ies 
studied ( especi ally f i r s t  and second p r i o r i t y  speci e s )  w i t h i n  each seed collection 
zone . Seedl ings w i l l  be outplanted i n  replicated plots in t he i r  d i f ferent test 
loca t ions . I n i t iate tes t i ng of per formance of exotics and hybr i ds .  Es tabl i s h  
seed product ion areas f o r  a l l  f i rs t  p r i o r i t y  species i n  each of the four state 
regions . Progres s :  Test plantat ions were e s t a b l i s hed of several spec i e s  on 
agricultural land i n  weld and Jackson count i e s ,  Colorado: W i ndsor , Weld Count y :  
Hybrid pop l a r s  2 reps o f  16 N . E .  hybr ids , 2 reps of 10 N . E .  hyb r i ds , 2 9  
"extras " ;  8 1  total t r e e s ;  0 . 30 acres . Narrowleaf cottonwood - 3 block s ,  22-t ree 
plots of each of 81 Colorado sources per block : 972 total t rees ; 3 . 8 4 acres . 
Colorado State Forest , Jackson Coun t y :  lodgepole p i ne - 3 s i ngle-tree plots of 
149 sources , plus 2 s i ngle-tree plots of 2 sources : sources f rom Montana, Wyoming 
and Colorado; 451 total trees ; 1 . 2 5 acres . Scotch pine - 3 s i ngle-tree plots of 
each o f  53 USSR sou r ce s ;  227 total trees ; 0 . 7 5· acre s .  I n i t i a l  measurements were 
taken on new plantations , and cont i nu i ng measurements were taken on 
previously-established Scotch p i ne ,  ponderosa p i n e ,  and hybrid poplar plantations . 
Tests of germination under several moisture-stress reg i mes were c a r r i ed out for 
COlorado, Oregon and hyb r i d  Douglas - f i r  seeds . Seedlings f rom the germination 
tests were grown i n  the greenhouse for future outplant i ng s .  

510 . GURIES , R .  Forest t r ee improvement through select ion, breed i ng and seed 
production - Phase V .  
Project WIS01826.  Uni v .  o f  Wi scons i n ,  Madison, WIS ,  01 Jul 72 to Sep 8 6  
Subject Codes : 4 . 1  
CRIS: 0060888 

Objec t i ves : To select and breed the second and succeed i ng gene r a t i ons of several 
tree spe c i es ut i l i z ing e x i s t ing region-wide provenance tests as the base 
populat ions . To select and test add i t ional species and selected s t r a i ns to meet 
spec i a l  needs . To implement the regional d i s t r ibut ion to act ion agenc ies of 
important t ree speci e s  developed in ear l i e r  phases of the program. Approach: 
U s i ng information accumulated dur ing e a r l i e r  phases o f  the project , breeding zones 
w i l l  be established. Breed i ng methods w i l l  i nvolve breeding and research 
populat ions for use in selection and advanced generation act i v i t i e s ,  and 
product ion populations for prov i d i ng improved seed in comme r c i a l  quant i t ies . 
Breeding and research popu lat ions w i l l  involve subpopulat ions to produce advanced 
generations of known relatedness . The best select i ons i n  each generat ion w i l l  be 
used to estab l i s h  product ion populat ions by action agenc ies . progress : Analys i s  
o f  al lozyme data from lodgepole pine indicates that average heterozygos i t y  for 
t h i s  species i s  s i m i l a r  to other con i fe r s  studied to date (H = . 09 - . 1 4 ) ,  and that 
l i ttle population d i f ferent i a t ion has occurred throughout western North Ame r i c a  i n  
t h i s  spec ies . Over 9 0 %  o f  the detected va r i a t ion res i des w i t h i n  popu lations . An 
examination of introgression between jack and lodgepole p i ne u s i ng a l lozyme data 
shows that rec iprocal gene exchange is common following hyb r id i za t ion events but 
may be o f  a t r ansient or geographically l i mited nat u r e .  Popu lat ion gene t i c  
s t ructure and genet i C  divers i t y  analyses i n  p i tch p i ne demonstrated that this 

, species is  only weakly d i f f erent iated,  and gene t i c  and geograph i c  d i s tances are 
only weakly correlated. Height growth measurements i n  the j ack p i ne " i ndex 
populat i ons" revealed that selection of the tallest indiv iduals w i t h i n  the best 
fami l i es would lead to g a i ns in growth rate rang i ng between 15-22% above 
plantation average at 4 years of age . Future measurements w i l l  be needed to 
determine whether these expected g a i ns can be rea l i zed in the long run. The jack 
p i ne plantings establi shed i n  1979 for the NC-99 flowe r i ng study have begun 
s t rob i l i  production. Although f lowe r i ng is s t i ll l im i ted , early results suggest 
that warme r , d r i e r  locations are conducive to enhanced s t rob i l i  product ion . 

5 1 1 .  HEDRICK, P . W . , THOMSON, G .  1986 . A two-locus neu t r a l i ty tes t app l i cat ions to 
humans Esche r i c h i a  coli and lodgepole pine . Gene t i c s .  11 2 ( 1 ) : 1 3 1 - 1 5 6 .  

The expected d i sequ i l i b r i um between two lOci w i t h  K allele a t  one locus and L 
alleles at the other i s  g i ven for a sample of s i ze N drawn from a populat ion 



under neutr a l i t y  equ i l ib r i um .  three d i f fe rent measures of d i sequ i l i b r i um w i t h  
9 5 %  intervals a r e  tabulated f o r  comb inat ions o f  N ,  K ,  L and 4 N C ,  where N i s  the 
e f fective population s i z e  and C i s  the amount of recombinat ion between the 
loc i .  The extent and pattern o f  d i sequ i l i b r ium are s trongly dependent upon 4NC 
and are somewhat dependent on N, K and L .  The 9 5 %  intervals are large,  
part icu l a r l y  for low number s  o f  alleles and low values o f  4NC,  as examples ,  
observed d i sequi l ib r i um f rom h i stocompa t i b i l i ty loci i n  humans ( HLA ) and 
electrophoret i c  data in E .  coli and lodgepole pine were compared to these 
theoret i cal values . Using information about recomb inat ion rates , the HLA data 
showed more d i sequ i l ib r i um than neu t r a l i t y  expectat ions, whereas 
elect rophore t i c  data from E. coli and lodgepole pine had somewhat less 
d i sequ i l ib r ium than neu t r a l i t y  expect a t ions .  

1 1 3  

5 1 2 . HOFF, R . J . , MCDONAL D ,  G . I . , REHFELDT, G . E .  Genet ics and pest res i s t ance o f  Rocky 
Mountain con i f e r s .  
Project INT- 1 4 5 1 ,  Intermoun t a i n  For . and Range Exp . Sta . ,  Moscow , IDA , 28 Aug 
74 to )0 Sep 8 4  
Subject Codes : N/A 
CRI S :  0 0 4 1 5 2 9  

Object ive s :  Provide gene t i c  clas s i f i c a t i on o f  seed zones and breedlng uni t s ;  
provide approp r iate t r ee improvement techniques that empha s i ze natural f i tness 
characters , including pest resi stance, but s i multaneously work to improve growth 
and qua l i t y .  Develop a var i ety o f  whi t e  pine res i stant to b l i ster rust that has 
high stabi l i t y  i n  respect to the bl i ster r u s t  fungu s .  Approach : Determine the 
patterns o f  genet ic va r i a t ion as they relate to hab i t a t , elevat ion , and geog raphic 
a r e a ,  unde r st and the relationship between gene t i c  var i at ion and f i tness 
character i s t ics , develop an understanding of how host-pest systems evolve, 
determine the mechanisms o f  res i s t ance in western whie pine to b l i s t e r  rust . Thi s  
i s  a mu l t i funct ional research work u n i t  involving timber management and forest 
d i sease research. progres s :  ( 80/10 8 1 /0 9 ) Seed orcha rd-grown western white pine 
with mult iple sterns produced more cones and pollen than did trees with s i ngle 
sterns . Genet i c  gains of up to 14% can be r ea l i zed for height growth o f  southern 
Idaho ponderosa p i n e .  D i f ferent iat ion o f  popul a t ions of lodgepole pine i s  due 
p r i ma r i l y  to stand tempera t u r e .  Seed transfer rules for northern Idaho 
Douglas - f i r  s t ress the restr icted nature of populat ions of Douglas - f i r  to spec i f i c  
s i tes . Survival and height growth per formance o f  coastal and inland western wh i t e  
p i n e  growing i n  northern Idaho show very small di f ference s ,  empha s i z ing the lack 
of among-stand d i fferent i a t ion . D i f ferent i a l  de fOliat ion of Douglas - f i r  by spruce 
budworm provides an opportunity to select for res i st ance to budworm. Resi s tance 
of 18 spec ies of white pines to white pine b l i ster rust ranked the res i s tant 
variety o f  western whi t e  pine as modera t e .  Also , western whi t e  pine appears to 
have several - o f  the same res i stance types that are present in the highly res i s tant 
white pine for which b l i s te r  rust is an endemic di sease, and computer-based model 
o f  white pine b l i ster rust epidemics will be used to make s tand hazard 
determinations to predict the longev i t y  of e x i s t ing white pine trees and to 
predict the usefulness and need of the var ious mechani sms o f  r e s i s t ance . 

5 1 3 .  JONSSON , A .  L i ght or darkness - l i fe or death for young Pinus contor t a .  
Sveriges Skogsvardsforbunds Tids k r i f t ,  1 9 8 0 ,  7 8 ( 1/2 ) :  163-169 
4 ref .  
Language : s v  
Summar y  Languages : en 
Subject Codes : 7 . 3 , 7 . 4 . 3  
CAB: 1 4 0 7 1 0 4  

, T�e results of t r i a l s  carr ied out a t  t h e  Swed i s h  Unive r s i ty of Ag r i cultural 
Sciences , Stockholm, over several years with v a r i ous P .  contorta provenances 
indicate that photope r iod , rather than temperature,  is the ma i n  factor in the 
hardening o f  P. contorta seedlings . W i t h  certain temperature l i mi t s , the 
thermoper iod has a mod i f y i ng e f fect on the proces s .  I n  an e f fort to f i nd methods 
usable in early tests to predict frost hardiness , it was found that hardiness 
correlated neg a t i vely with growth o f  the needles i n  short shoot s dur i ng the week 
preceding the f reez ing test and pos'i t i vely w i t h  the OM of the tops of the 
seedl ings . 

5 1 4 . KNOWLES , P .  Relative contr ibut i ons of spat i a l  an,d tempora l  heterogene i t y  to the 
genet i c  compos i t ion o f  lodgepole pine Pinus contorta.  I N :  UBC 2nd Intn ' l .  
Congress of Systema t i c  and Evolu t ionary Biology, Vancouver ,  B . C . , Canada, July 
1 7 - 2 0 , 1980 . 
I + 4 4 1  pp, Univers i t y  of B r i t i s h  Columb i a ,  vancouver ,  B .C . ,  Canada , 1980 , paper 



1 14 

0 ( 0 ) :  2 5 9  
Subject Codes :  N/A 
BIO: 2 1 0 5 5 4 3 9  

5 1 5 .  KNOWLES ,  P . , MITTON , J . B .  Gene t i c  heterozygosi t y  and rad i a l  growth variab i l i ty i n  
Pinus conto r t a .  
S i lvae Genet . ,  1 9 8 0 ,  2 9 ( 3 ) :  1 1 4 - 1 1 8  
Language : e n  
Summar y  Language s :  de 
Subject Codes : 5 . 1  
LISC : 6 0 8 1 5 2  

The relat ionship between heterozygos i t y  level and s t ab i l i ty i n  the phenotypic 
character ,  annual radi a l  growth, was examined w i t h i n  a populat ion o f  P. contort a .  
Needle t i s sue was sampled f rom 1 5 2  p i nes i n  Colorado. Heterozygos i ty levels were 
determined f rom 4 electrophoret ically detectable enzymes f rom the needle t i ssue . 
Each t r ee was cored, ages were est imated, and r i ng widths were measured . The 
coe f f i c i ent of var i a t ion, a measure of d i spers ion i n  growth increment ,  was 
calculated for each t ree and related to the level of heterozY90s i t y .  The resul t s  
i ndicated that trees w i t h  overall high levels o f  heterozygo s I t y  had s i gn i f i cantly 
less growth var i ab i l i ty than trees with low levels o f  heterozygos i t y .  When the 
loci were exami ned separately, . there were no s igni f i cant d i f ferences between the 
genotypic groups . Thi s suggests a comp lex i nteraction among the 4 loci involved. 
These results suggest a st rong relat ionship e x i s t s  between heterozygo s i t y  and 
phenotypic v a r i ab i l i t y .  

516 . KORMUTAK , A .  CytOlogical evidence for i ncompa t i b i l i ty i n  the genus Pinus . 
B iolog i c a ,  Czechoslovak i a ,  197 5 ,  30 ( 10 ) :  765-769 
13 r e f .  
Subject Codes : N/A 
CAB: 5 4 0 0 1 4  

Compa t i b i l i t y  was studied i n  the following crosse s :  Pinus contorta X P .  mugo , P .  
contorta X P .  bank s i an a ,  P .  mugo X P .  banks i an a ,  P .  sylves t r i s  X P .  mugo and 
P .  ban k s i ana X P .  sylves t r i s . It was found that gametophy t i c  i ncompat i b i l i t y  i n  
P .  contorta X P .  mugo , P .  mugo X P .  banks iana and P .  banks iana X P .  
sy1ves t r i s  was cuased b y  complete i nh i b i t ion o f  the growth o f  the pollen tubes . 

5 1 7 . KOSK I , V .  Proposed tree breeding programme i n  F i nland, 1976-198 5 .  Abbreviat ion 
of the report i ssued by the Tree Breeding Commi ttee ( Comm i ttee Report 197 5 :  2 5 ) .  
Foli a  Foestal i a ,  I ns t i tu tum Forestale Fenniae, 197 6 ,  No. 266 : 2 4  pp . 

5 1 8 .  

5 1 9 .  

Subject Codes : N/A 
CAB: 9 3 9 7 5 1  

The program includes P i nu s  sylvest r i s ,  Picea abies , Betula ver rucosa ( 8 .  
pendu la ) , B .  pubescens, populus tremu l a ,  Alnus g l u t i nosa, A .  i ncana , Sal i x  spp . , 
Lari x  spp. and P i nu s  contorta var . lat i fol i a .  Proper t i e s  to be improved include 
rate o f  growth, adapta t ion and res i s t ance, stem form and wood qua l i t y .  

LAST, F . T .  Trees and genes. 
Scott i sh Fore s t r y ,  1977 , 3 1 ( 4 ) :  2 2 5 - 2 4 3  
Subject Codes : N/A 

'BID: 7 8 0 4 0 5 4 3  

MORGENSTERN , E . K .  
IN:  Proceedings 
1 9 7 8 .  

Interaction between genotype , s i te and s i lv i cultural t r eatment . 
of the Eighth World Forestry Congress , J a k a r t a ,  1 6 - 2 8 ,  Oct . 

Petawawa For . Exp . Sta . ,  Chalk R i ve r ,  Ont . ,  197 8 ,  FID-I/17 - 1 B :  i i  + 20 pp. 
74 ref .  
Subject Codes : N/A 
CAB: 1 1 91 6 7 1  

Result s  f rom a l i terature review are b r i e f ly d i scussed and presented in tabular 
form for 3 8  expe r i ments on 2 1  spec i es . I t  is doncluded that mos t interact ions are 
related to c l i ma t i c  and so i l  d i f ferences between the parental and progeny 
envi ronment s ,  and to d i f ferences in gene t i c  buffer i ng of the tested populat ions . 



5 2 0 . MOSS, E . H .  Natural p i ne hyb r i d s  i n  Albe r t a .  
Can . Jou r . Res-earch-, 1 9 4 9 , No. 2 7 :  2 1 8 - 2 2 9  
Subject Codes : N/A 
RCA: X l 2 1 6  

1 1 5  

5 2 1 . OSTROLUCKA , M . G .  Saccha r i des o f  the pollen o f  some spec i e s  o f  the genus Sal i x  and 
P i nu s .  
Biologia ( Sr a t i s t . ) ,  1 9 7 8 ,  33 ( 7 ) ;  573-582 
Language : s k  
Subject Codes : N/A 
B1O : 6 7 0 1 5 1 4 2  

Qua l i tat i ve and quant i ta t i ve determina t i ons were made i n  t h e  pollen o f  selected 
speci es of Sal i x  and P i nus ( 5 .  caprea, S .  rnedemi i ,  S .  au r i t a ,  S .  c i ne rea,  s .  
dasyclados, S .  apenina , S .  purpurea, S .  elaeagnos . S .  hooke r iana , S .  
daphnoides , Pi nus sylvest r i s ,  P .  rougo, P .  bank s i ana , P .  contor t a )  b y  paper 
chromatography in order to judge a poss ible relat ion between these metabol ites and 
a b i l i t y  to cross-breed . Content of pollen saccha r i de i n  s i ngle species may play 
an important role as regacds pollen germination and the ab i l i ty of pollen tubes to 
grow. From the qua l i t a t i ve spectrum, sucrose is the dominant saccha r i de .  Species 
w i t h  well-developed ab i l i ty to cross-breed tend to have a h i gher sucrose content 
suggesting some s i gni f i cance in connection w i t h  pollen v i ta l i ty and associated 
a b i l i t y  to cross w i t h  another spec ies . 

5 2 2 .  PARROT , L .  Forest genet i c s .  
Fonds . Rec h .  Forest . ,  uni v .  Lava l ,  Bu l l . 1 2 ,  1968 : 1 2  pp . 
Subject Codes : N/A 
B 1 O :  70059782 

5 2 3 .  PERRY , D . A . , LOTAN , J . E .  Var i a t ion in lodgepole pine P i nus-contorta-var-lat i fo l i a  
g reenhouse response o f  w i n d  pollinated f am i l i es from 5 popula t i ons to day length 
and temperature soi l .  
Can. J .  For .  Res . ,  1 9 7 8 ,  8 ( 1 ) :  81-89 
Subject Code s :  2 . 1 ,  2 . 1 1 ,  3 . 0  
B1O:  6 6 0 1 4 2 6 3  

Seeds were collected f rom 1 0  lodgepole pine trees i n  each o f  5 stands located in 
Utah, Montana, Idaho, Washi ngton ( USA) and B r i t i sh Columb i a  ( Canada ) .  Seeds were 
planted and seed l i ngs grown in 4 day-length regimes ( 14 ,  1 5 . 5 ,  16 . 5  and 22 h )  in 
each o f  2 tempe rature regimes ( warm and cool ) .  Soi ls used in the warm and cool 
t reatment wece s l ightly d i f ferent . Height and dry weight were recorded. 
Var iab i l i ty among f am i l i e s  w i t h i n  populat ions was cons iderably greatec than that 
among populat ions . I f  intecact ions between fami l ies of the 2 cone types ( open and 
closed) are removed , correlation between among-fam i l y  v a r i ances and d i f fecent i a l  
family response t o  d a y  length and temperature-soi l  treatments i s  s t rong f o r  dry 
weight ( r 2 = 0 . 96 ) ,  and less s t rong for height ( r 2  = 0 . 5 1 ) .  Fam i l i e s  from open
and closed-cone mother s  d i d  not have d i fferent heights and dry we ight s ,  but in at 
least some of the popu l a t i ons they were d i f ferent in the degree of among-family 
v a r i ab i l i t y .  Correlation between greenhouse and 5 t h  y c  heights of f i eld planted 
seed l i ngs was poor for i nd i v i dual fami l ies , but good ( r 2  = 0 . 9 2 )  for mean 
populat ion he ight s . Correlat ion between 5 t h  yr mean populat ion heights and s i te 

, i9dex of the parent stand was also good ( r 2 = 0 . 89 ) .  

5 2 4 .  REHFELDT, G . E . , HAMILTON, R . C . ,  WELLS, S . P .  Gene t i c  g a i ns from mass selection i n  
lodgepole p i n e .  
Intermountain S t n .  For . Sci . Lab . ,  Moscow , ID 838 4 3 ,  USA 
Subject Code s :  N/A 
L I S C :  5 4 5 0 9 9  

The pos s i bl e  gene t i c  g a i ns from mass selection were quant i f ied f o r  3 popu lat ions 
of Pinus murrayana on the Targhee National Forest in southeast Idaho. The formula 
used was :  . del . G=Sh2 where . de l . G  = gene t i c  g a i n ,  S = selection d i f ferent i al ,  and 
h 2  = her i tab i l i ty .  Percentage g a i ns were est imated for a range of her i tab i l i t i es . 
Mass selection can provide rela t i vely inexpen s i ve but e f f i c ient procedures for 
genet ically improving the growth o f  P .  murrayana. 
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5 2 5 .  REHFELDT , G . E .  198 5 .  Prospects f o r  t ree improvement i n  lodgepole p i n e .  Pages 
55-60 i n  Lodgepole pine : the speci es and i t s  management . Sympos ium 
proceedings . Washington State Uni ve r s i t y ,  Pullman, WA. 

To real i ze gene t i c  g a i ns i n  product i v i t y ,  t r ee improvement must ma i n t a i n  both 
adaptedness and the qual i t y  of secondary economi c  t r a i t s .  Adaptation i s  
part ia l l y  reconc i led by estab l i s h i ng breeding zones w i t h i n  which populat ions 
are adapt a t i onally s i m i la r .  For lodgepole pine o f  northern Idaho, for 
example, breeding zones should be elevationally narrow ( 200 m ) . Genet i c  
var i ab i l i t y  w i t h i n  zones portends substant i a l  gene t i c  gains , including 
i ncreases i n  height o f  1 0  to 1 5  percent . Tra i t s ,  howeve r , are not inhe r i ted 
s i ngly . Selecting a breeding popu lation for height alone w i l l  increase 
substan t i a l l y  the number and length o f  branches, the number of whorl s ,  and the 
durat ion o f  shoot elongat ion. Thu s ,  gains in growth w i l l  be accompanied by 
maladaptat i on and by a dete r iorat ion i n  qua l i t y .  The breeding s t rategy must 
seed the optimum compromi se among growth, adaptat ion and form. 

5 2 6 .  SZIKLA I ,  O. Plus tree selection of P i nus contorta va r .  lat i folia i n  cent r a l  
B r i t i sh Columb i a .  
Faculty o f  Fore s t ry , Uni ve r s i ty o f  B r i t i s h  Columb i a  
Subject Codes : 4 . 1  
RCA: X l l 0 7  

5 2 7 .  WERNER , M . , HADDER S ,  G . , ROSVALL , O .  Breed i ng programme f o r  Scots pine, Norway 
spruce and lodgepole p i ne .  

5 2 9 .  

ASSOc i a t i on f o r  Forest Tree Breed i ng ,  I ns t i tu t i on of Forest Improvement : 
Yearbook , 1980 , Uppsal a ,  Sweden , 1 9 8 1 :  5 9 - 1 1 1  
4 8  ref . 
Language: sv 
Summary Languages : en 
Subject Codes : 1 . 4  
CAB: 1 4 1 8 8 9 0  

A new 10-year breeding program f o r  Swe d i s h  forest t rees i s  described and 
d i scussed . For t hi s ,  Sweden has been subd i v ided into 20 breeding zones for P i nus 
sylves t r i s ,  n i ne for P i cea abies and s i x  for P i nus contorta . At least one seed 
orchard w i l l  be establi shed for each breeding zone. The programs for P i nus and 
P i cea a r e  presented d iagramat ica11y and desc r i bed under the following head i ngs : 
base popu lat ions , phenotypic "plus tree" select ion, g r a f t i ng of plus trees , 
progeny tests and evaluation, geotypic selection of e l i te clones or plus trees , 
g r a f t ing o f  e l i te clone s ,  and e s t a b l ishment of f i r s t-generation seed orchards .  
These last-named orchards are to be establi shed a f t e r  p r e l i m i nary screening . 

YEATMAN , C , W "  
i n  Canada .  
Forest Chron . , 
Subject Codes : 
BIO:  5 1 0 6 3 4 5 9  

TEICH, A . H .  

196 9 ,  4 5 ( 6 ) :  
N/A 

Gene t i cs and breeding of jack pine and lodgepole p i ne 

4 2 8 - 4 3 3  

Y E H ,  F . C . , CHELIAK , W . M . ,  DANC I K ,  W . M . ,  ILLINGWORTH , K . ,  TRUST, D . C . ,  PRYHITKA, 
�B .  1 9 8 5 .  Popul a t ion d i f ferent i at ion i n  lodgepole p i n e ,  P i nus contort a s s p .  

lat i fol i a :  a d i scr i minant ana l y s i s  o f  a 1lozyme va r i a t ion. Canadian Journal o f  
Gene t i cs and CytOlogy. 27 ( 2 ) : 2 1 0 - 2 18 . 

Seeds from 2 4 9  trees in 17 populat ions represent i ng most of the spec ies range 
in the Yukon and B r i t i sh Columb i a  were analysed for elect rophore t i ca 1 1 y  
demonstrable var i at ion i n  1 6  prot e i n  coded b y  2 3  gene t i c  loc i .  O n  average 6 4 %  
o f  t h e  loci per popu lat ion were polymorphic and expected and observed 
heterozygo s i t y  per popu lat ion were 0 . 1 6 5  and 0 . 17 4  respec t i ve l y .  Univar iate F
r a t i o  tests for homogene i ty among popu lat ions i nd i cated gene t i c  d i f ferent i a t ion 
( P  0 . 0 5 )  at 6 loc i .  Two s i g n i f icant canonical d i sc r i m inant functions accounted 
for 38% of the total var i ance in the 20 polymo,rphic loc i .  A complex 
relat ionship between gene t i c  var i a t ion and geography was found . Both lat . and 
a l t .  appeared to be i mportant , w i t h  N .  populat ions showing a greater extent of 
genetic d i f feren t i a t ion . 



1 1 7  

5 3 0 .  YEH, F . C . , LAYTON , C .  The organi zat ion o f  gene t i c  v a r i ab i l i ty i n  central and 
marginal populat ions of lodgepole pine P inus-contorta-ssp- l a t i fol i a .  

5 3 1 .  

Can. J .  Genet . Cyto1 . •  1 9 7 9 .  2 1 ( 4 ) : 487-504 
Language : en 
Summary Languages : f r  
Subject Code s :  4 . 0  
BID: 70002591 

A survey was conducted o f  gene t i c  v a r i a t ion a t  2 5  loci i n  extracts o f  i n d i v i dual 
megagametophytes o f  lodgepole p i n e .  Collect ions were made i n  9 w i d e l y  separated 
loca l i t ies representing 4 mar g i na l , 2 interemediate and 3 cent r a l  popu l a t ions . 
S ingle populat ions of lodgepole pine were polymorphic at 58 . 67 %  of t he i r  loc i , and 
had 1 . 90 alleles/locus. Both expected and observed heterozygos i t y  averaged 0 . 16 .  
There was a def i n i t e  t rend towards decreased gene t i c  v a r i ab i l i ty at the mar g i ns . 
The measures of gene d i ve r s i t y  for the 25 loci showed a 4% but s igni f icant e f fect 
of interpopu l a t i on d i fferent i a t io n ;  96% of the total gene d i ve r s i t y  res i ded 
w i th i n  popul a t i on s .  E s t i mated outcrossing rates ( . h i v i n . t )  for the 9 populat ions 
ranged 0 . 92 - 1 . 2 9 .  Comp a r i sons among populat ions w i t h  d i f ferent levels of 
outcros s i ng revealed no clear relationship between ( . h i v i n . t )  and amount of 
genet i c  var i ab i l i t y .  The overall pattern o f  gene t i c  d i f ferent i at ion agrees w i t h  
expectat ions based on the neutral mutation theo r y .  Loci ( 2 )  demonstrated 
conspicuous c l i na l  var i a t i on patterns which may be i ncompa t i ble with t h i s  
stochas t i c  mode l .  

5 . 5  ROTATION AGE 

SUNDBERG, C . G .  Pinus conto r t a ,  an exot i c  
Svensk Papperst idning, 1 9 7 6 ,  7 9 ,  No. 1 2 :  
Language : sv 
Subject Codes : 7 . 4  
CAB: 6 7 6 8 5 4  

which h a s  corne to s t a y .  
3 7 2 - 3 7 3  

B r i e f ly d i scusses provenances , y i e l d ,  rot a t i ons , etc . Because of i t s  fast early 
growth i t  i s  poss ible to plan for rot a t i ons of 5 0 - 6 5  year s ,  compa red w i t h  7 5 - 1 2 0  
years f o r  Swe d i s h  P i nus sylvest r i s .  For t h i s  reason, i t  1 S  thought that the 
spec i e s  can play an important role in b r idging the ' y i eld-gap ' threatening Swed i s h  
forestry in ca . 5 0  yea r s ' t i me because o f  the unfavourable age d i s t r ibut ion i n  
the nat i ve fores t s . The state forests plan t o  plant 8 5 , 000 h a  o f  P .  contorta i n  
the next decade , and a recent study has shown that state and indu s t r i a l  forests 
together plan to plant it on about 30 , 00 0  ha annua l l y ,  i . e .  10% of the whole 
annual regene rat ion area . 

5 . 6  BIOMASS 

5 3 2 . ' AbAMOVICH, L . L .  Eng ineering characte r i s t i cs of Canad ian trees - centre of g r a v i t y  
and green we ight of components of three coni fers i n  interior B r i t i s h  Columb i a  on 
poor growing s i te s .  
Info. Rep . ,  Forest Management lnst . ,  Canada, 1 9 7 5 ,  No. FMR-X-8 2 :  v i  + 6 7  pp . 
6 ref . 
Language: en 
Summary Language s :  f r  
Subject Codes : N/A 
CAB: 5 6 4 6 2 5  

I n  t h i s  continued study , values f o r  centre o f  grav i ty and f o r  green we ights o f  
whole trees above ground and thei r: ma i n  components were d e r i ved from sample trees 
o f  Picea engelmann i i ,  Ab i e s  las iocarpa and P i nus ,contorta va r .  la t i fo l i a  growing 
on medium to poor s i tes in d i f ferent b iocl imat i c  zones in interior Br i t i sh 
Columb i a .  Values for centre of grav i t y  were s i m i l a r  i n  both stud i es , but green 
weights were found to d i f fe r  between poor and good s i tes and between spec i e s .  New 
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tables are presented to a s s i s t  in 
t i mber-harves t i ng machines at higher 
those concerned in the previous' � study . 

the design and operat ion of new 
eleva t i ons or on less fer. t i le s o i l s  than 

5 3 3 .  BELANGER, J .  Inventory o f  logg i ng res i due i n  western whi t e  spruce and lodgepole 
pine stand s .  
IN:  Proceedings 3rd B i oenergy R and D Sem i na r ,  March 2 4 - 2 5 ,  1 98 1 ,  Ottawa. 
Sponsored' by National Research Counc i l :  77-81 
Language: en 
Summar y  Languages : f r  
Subject Codes : 8 . 4  
RCA : X 1 1 2 9  

The l i ne intersect method was used t o  inventory 
length operations in western whi t e  spruce and 
Albe r t a .  For compar i son purposes , the logg ing 
plot s ,  each conta i n i ng . 04 ha , was weighed. 

downed logg i ng residue from tree
lodgepole p i ne stands near Hinton, 

res i due on 1 5  c i rcula r  sample 

5 3 4 .  BROWN, J . K .  Pred i c t i ng crown weights for 11 Rocky Mountain coni fer s .  Paper 
presented at XVlth Internat ional Congress of IUFRO, Oslo, Norway, June 2 2 ,  1 97 6 .  
Orono, M a i ne ,  USA, College o f  L i f e  Sc i ences and Agr i cu l t u r e ,  Univer s i t y  o f  Mai ne ,  
1 9 7 6 :  1 0 1 - 1 1 5  
1 3  ref . 
Subject Codes :  2 . 2  
CAB: 830780 

Regress ion equations are presented relat i ng l i ve and dead crown wt . 
crown leng t h ,  t ree h t . ,  and crown r a t i o ,  and relat i ng the fract ions 
in foliage and branch wood of four d i a m .  classes to d . b . h . i n  
mens i es i i ,  Picea engelmann i i ,  Abies grand i s ,  A .  las iocarpa , Pinus 
ponderos a ,  P. mon t i cola,  P .  a l b i caul i s ,  Tsuga heterophy lla , Lar i x  
and Thuja p l i ca t a . 

to d . b . h . , 
of c rown wt . 

Pseudotsuga 
conto r t a ,  P .  
occident a l i s  

5 3 5 .  BROWN, J . K . , SNELL, J . A . K . , BUNNELL , D . L .  Handbook for pred i c t i ng slash weight o f  
western con i f e r s .  
USDA For .  Ser v o  Gen . Tech. Rep . , Inte rmountain For .  & Range Exp. Stn. , 1 97 7 ,  
No. INT- 3 7 :  3 5  pp . 
9 ref .  
Subject Codes : N/A 
CAB: 9 5 0 379 

Tables are presented for e s t i ma t i ng e i ther slash weight per tree by spec i e s  and 
d . b . h .  or slash weight per f t 2  of tree basal area by species and d . b . h .  The 
tables predict total slash from crowns and unmerchantable bole t ips to 3 - ,  4 - ,  and 
6-inch d i am. l i m i t s  or slash less than or greater than 3" in d i am .  for 1 0  
speci e s  o f  the western USA. E s t i mates o f  s l a s h  l e s s  than 3 "  i n  d i a m .  were 1 5 ,  22 
and 3 7 %  less than weights inventor i ed by the planar intersect method for Pi nus 
ponde rosa , Pseudotsuga menz ies i i  and Pinus contor t a ,  respect ively.  Est imated 
weights o f  total slash v a r i ed f r om 4 %  more to 15% less than inventor i ed weight s .  

536 . CHAPMAN , R . C .  Evaluation and model l i ng of biomass y i elds f rom con i fer stands i n  
inland northwest .  

, �roject WNP0 0 4 26 , Washington State Uni v . , Pullman, WA, 2 4  May 7 8  to 30 Sep 83 
Subject Codes :  N/A 
CRIS: 0 0 7 6 2 28 

Object ives : Development of i n d i v idual t ree biomass equations for each of the 
major softwood species in the Inland Northwest .  Development of stat i s t i ca l  model s  
to describe t h e  d i s t r i but ion o f  b i omass w i t h  a s tand f o r  each t r e e  component 
( boles , branches and foliage ) based on a va r i ety of u t i l i za t ion standards ( top 
d i ameters ) ,  and the accumu l a t i on of biomass over t ime . Mod i f i cat ion of e x i s t ing 
volume s imulators or development o f  new s i mulators which can be used to evaluate 
many alterna t i ve energy production s t rateg i e s  such as opt i mum spe c i es selection 
and compos i t ion and selection o f  appropr iate s i l v i cu l t ural t r eatments .  Approach : 
Stand representation of spec i e s  comb inat ions , age classes and hab i ta t  types w i l l  
b e  sampled i n  the f i e l d ,  and lab determinat ions made o f  oven d r y  y i eld . 
S t a t i s t ical model s  w i l l  be des i gned to provide d i s t r i bu t ion of b i omass w i t h i n  a 
s tand for each t ree component . These models w i l l  be used to s t rengthen e x i s t ing 
volume s i mulators or i f  necessary for the development of new s imulator s ,  to 
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evaluate alternat i ve energy production s t rategi e s .  Progress : The pr imary 
empha s i s  du'r i ng the year has been on oven d r y i ng and weighing o f  sample mate r i a l . 
N i nety-f ive percent of t h i s  task i s  now completed. Cubic foot volume and green 
weight r egression equat i ons for small d i ameter stems have been developed for a 
va.r iety of con i fer spec i e s  i n  northeastern Washington. A taper equat ion and a 
technique for us ing the equation to est imte product y i elds of small d i ameter 
ponderosa pine has been completed and published. An evaluation o f  the U . S .  
forest Service procedures for selecting genet ically supe r i o r  .Douglas- f i r  has been 
completed and a manuscr ipt desc r i b i ng the results has been w r i t ten and reviewed 
interna l l y .  It is currently b e i ng revised for submiss ion to a profess ional 
journa l .  The study ver i f ied that w i t h  respect to such phenotypic character i s t ics 
as d i ameter at breast height , total he ight , c rown width, crown rat ion and board 
foot volume that the trees Clas s i f ied as. be i ng supe r ior were i n  fact supe r ior to 
selected, compar i son trees in the same s tand . The conclus'ion of the study being 
that the U . S .  Forest Service procedures w i l l ,  when used carefully , result i n  the 
selec t i on of phenotypically superior Douglas - t i r .  

5 3 7 . CHAPMAN, R . C .  1 9 8 5 .  Lodgepole p i ne b i omass models . Pages 2 9 1 - 2 9 5  i n  Lodgepole 
p i n e :  the speci e s  and i t s  management . Sympos ium proceed i ngs . Pullman, WA . 

Although cons iderable attention has been devoted to e s t i ma t i ng the cub i c  and 
board foot volume of lodgepole pine, much less a t tent ion has been devoted to 
develop i ng models for pred i c t i ng biomass of ent i re, stems or of stem component s .  
Results of a b i omass study completed i n  nor theastern Washingt'on are reported . 
The study was focused on the development of b i omass model s  for small d i ameter 
con i fers . One hundred and two lodgepole pine stems were des truct i vely s ampled 
d u r i ng the study . L i near regression techniques were used to develop b i omass 
models . Weighted regression models are presented for pred i c t i ng oven-dry bole 
biomass , total abOVe-ground b i omass ,  and the vert ical d i s t r ibut ion o f  bole 
b i omass for stems greater than 1 5 . 2  cm i n  d i ameter at breast height . Weight 
basal area models and the i r  behavior are d i scussed . 

5 3 8 .  CHAPMAN, R . C . , BALDWIN, V . C . , CLAUSNITZER, R . R .  Cubic foot volume , bole green 
weight and total above g round green weight o f  small diameter lodgepole p i n e ,  larch 
and ponderosa p i ne .  

5 3 9 .  

Agr i c .  Res . Center , Wash. State Uni v . , 198 2 ,  Res .  Bul l e t i n  X B  0 9 1 4 :  7 pp.  
6 r e f . 
Subject codes : N/A 
RCA : X 1 l 2 0  

A b i omass study was i n i t i a ted i n  1978 w i th t h e  objectives o f  developing i nd i v i dual 
aboveground b i omass equations and mod i fy i ng the "Stand Prognos i s  Model" ( Stage , 
1 9 7 3 ) to provide est imates of small tree b i omass yields under a v a r i ety of 
cond i t ions . Some prel i minary results of t h i s  study are presented including 
e s t i mates of average indiv idual tree bole volumes and green weights o f  small 
d i ameter lodgepole pine, ponderosa p i ne ,  western larch, and Douglas- f i r  i n  NE 
Washington. 

DOB I E ,  J . ,  MCINTOSH, J . A .  Spruce foliage y ields more than 
according to a study by the Western Forest Products Lab on 
of lodgepole pine and spruce in Albe r t a .  
Pulp and Paper Canada, 1976 , 77 ( 10 ) : 7 1 - 7 2  
3 r e f  
Subject Codes : N/A 
CAB: 7 2 4 1 2 8  

t r i ple that of p i ne 
the whole-tree logging 

Whole-tree samples of lodgepole pine ( Pinus conto r t a )  and whi t e  spruce ( P i cea 
,glpuca ) were taken and analyzed at a m i l l  yard i n  July-Aug. 1 9 7 5 .  The green 

weight of comme r c i al foliage was 2 . 8% o f  total tree green weight i n  pine and 8 . 6 % 
in spruce . Dry weights of whole t rees needed for one ton of d r i ed comme r c i a l  
fol i age were e s t i mated t o  b e  1 3  tons for spruce and 4 2  tons for pine . Weights o f  
f o l i age as a % of total weight were low compared with previous studies , pos s ibly 
owing to losses d u r i ng whole-tree t ransport . 

5 4 0 .  FOULGER, A . N . ,  FREESE, F . ,  LENGEL , J . E .  Sol i d  wood content of western softwood 
logging res idues . 
USDA For . Serv o Res .  Paper ,  Forest Products Laboratory, Madison, 1 9 7 6 ,  No. FPL 
2 5 3 :  7 pp . 
6 r e f .  
Subject Codes : 8 . 4  
CAB: 676686 
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Report s  studies on fresh green r e s idues of Abies lasiocarpa , Abies concalor , 
Pseudotsuga menz i es i i ,  Lar i x  occident al i s ,  Pinus conto r t a ,  P .  ponderosa and Picea 
engelmanni i  from A r i zona, Oregon, Wyoming and Montana, USA, compared with data for 
res idual branches ( 9  i nches in d iamet e r ) from the Western Wood Dens i ty Survey. 
The wood content increased rapidly with increasing d i ameter of piece to 4 inches 
a . b .  and then remained f a i r ly constant : the rela t i on var i ed w i t h  spec i e s ,  but 
not signi f i cantly w i t h  locat ion . The %5 o f  b a r k ,  foliage and wood are tabulated 
for pieces less than 0 . 2 5 inches i n  d i ameter . I t  i s  suggested that mat e r i a l  less 
than 4 inches in d i ameter should be left in the forest a s  soi l  cover and as a 
source of soi l nut r ient s .  

5 4 1 .  FOULGER, A . N . , HARRIS,  J .  Volume o f  wood, bark and needles after clearcutting a 
1odgepole p i ne s tand . 
J .  For . ,  1 97 3 ,  7 1 ( 2 ) :  93-95 
Subject Codes : 7 . 5  
BIO:  7 3 0 5 2 1 6 7  

5 4 2 .  GARY , H . L .  C rown s t ructure and d i s t r ibut ion o f  biomass i n  a lodgepole pine stand . 
USDA For .  Ser v o  Res .  Pape r ,  Rocky Mounta i n  For . and Range Exp . S to . , 1 9 7 6 ,  
No. RM-165 : 2 0  pp. 
37 r e f .  
Subject Codes : 2 . 2  
CAB: 6 8 7 6 4 7  

Gross d i mensions and quant i t ies of needles and branches a r e  presented f o r  2 9 8  
trees . We ight , d i ameter ,  length, and height relat ions were usually h i ghly 
correlated. Needles were normally d i s t r ibuted along the length of branches as 
well as vert ically through the canopy. Needle and b ranchwood we ights for ent i re 
Crowns were best est imated by the loga r i t hm i c  transformation of d i ameters at 
breast height . Author 1 s  summa r y .  

5 4 3 .  JOHNSTONE, W . O .  Dry-matter produc t i on and complete-tree u t i l i zat ion of lodgepole 
pine in Albe r t a .  
D i s sertat ion Abstracts Internat ional , S ,  197 3 ,  3 4 ( 6 ) : 2 39 2- 2 3 9 3  
Subject Codes : 2 . 10 ,  3 . 7  
CAB: 7 0 2 0 4 9  

Presents results o f  studies o f  t h e  dry-matter product ion, growth and complete-tree 
u t i l i zat ion of 100 -year-old trees of Pinus contorta var . lat i fol i a ,  compa res the 
y i e l d  o f  dry matter f rom 100-year-old s t ands of d i f ferent dens i t ies and on 
d i f ferent s i tes , and compares the total s t andi ng crops above ground of younger P .  
c .  var . l a t i fol i a  and Populus s tands , o f  s imilar ages and grown on s i m i lar 
s i tes . Data were collected f rom lOO-year old trees o f  P .  c.  var . lat i fo l i a  i n  
two s tands of average dens i t y  and one o f  h i g h  dens i t y .  Of the i ndependent 
var iables tested, the comb ined var i able of ( d . b . h. ) 2 X total he ight was most 
closely associated w i t h  the dry weights of tree component s .  The combined va r i able 
o f  stand b . a .  X mean stand height was closely associated w i t h  dry weights per 
acre of most t ree components for trees from a range of s i tes and stand dens i t i e s .  
For the s i tes examined, the above-ground total crop o f  younger P .  c .  va r .  
lat i fol i a  was substant i a l ly higher than that o f  s im i l a r ly aged Populus on s i m i l a r  
s i tes . Reasons f o r  the d i f ferences i n  produc t i v i t y  are d i scussed . Var ia t ions 
w i t h i n  and between trees in radial cross-sect ional area were examined for twenty 
100-year-old P. c .  var . lat i fo l i a  trees in thinned and unthinned stand s .  
Volume growth was highly correlated w i t h  amount o f  fOl i age , but growth per u n i t  o f  

, � foliage was not related t o  t r ee s i ze .  Equa t i ons a r e  presented for relat i ng the 
amount of growth at any point in the tree to the needle mass at or above that 
point . Thinning did not appear to a f fect the pattern of growth. Data are 
presented on the y i eld and qual i t y  of k r a f t  pulp from various components ( e . g .  
branch, root stump, merchantable stem ) o f  trees i n  s t ands of average and h i gh 
dens i t y .  

5 4 4 .  K I l L ,  A . D .  Weight o f  the fuel complex i n  70 year old 
d i f ferent dens i t i es . 
Can . Dep. Forest and Rural Development , Forest S r .  
1-9 
Subject Codes : N/A 
BIO : S006 1 2 1i 

lodgepole pine stands of 

Dep. Publ . ,  1968 , ( 1 2 2 8 ) : 
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5 4 5 .  K I l L ,  A . D .  Est i ma t i ng weights o f  tree components of lodgepole p i ne f rom 
large-scale a e r i a l  photographs . 
Can . J .  For . Res . ,  1 9 7 1 ,  1 ( 3 ) :  1 9 3 - 1 9 5  
Subject Code s : N/A 
BIO:  5 3 0 5 4 7 5 7  

5 4 6 .  MCCARTHY, R .  The energy potent i a l  o f  f o r e s t  biomass i n  Ireland. 
I r i sh Forest r y ,  1979 , 3 6 ( 1 ) :  7-18 
Subject Codes : 3 . 6 ,  7 . 4  
CAB: 1 2 7 3 0 6 0  

As par t  o f  a n  EC Energy Projec t ,  plots of 1 2  species were establi shed on ( a )  
blanket bog at Ros s ,  ( b )  r a i sed bog a t  Tullamore ,  ( e )  d r um l i n-gley soil a t  
Swanlinbar and ( d )  podzol w i th d i scont i nuous i ron pan at K i l f inane. Fer t i l izer 
was app l i ed on ( a ) ,  ( b )  and ( d )  but not ( e ) .  Growth and survival a t  2 y r  old 
suggested that spruce and lodgepole p i ne grew best on the poor s i tes whereas 
broadleaves seemed to favour the better s o i l s  a t  ( C )  ( a lthough Eucalyptus was 
i nd i f ferent ) .  populus ' Fr i t z i  Pauley ' and Eucalyptus suffered badly in the Jan . 
1979 f rosts ( a fter the above assessment ) and may not recover .  Survival of Sal i x  
spp. ( planted as unrooted cutt ings ) was zero at ( a ) ,  ( b )  and ( d )  and 100% a t  ( C ) , 
the s i te w i t h  total y ields of S it k a  spruce at very close spacing up to 88 t/ha ( a t  
27X6 c m  spacing ) 3 y r  a f t e r  transplanting.  The potent i al i s  d i scussed for energy 
production from forest wastes and from spec i a l  b i omass plantat ions . 

5 4 7 .  MAXWELL ,  W . G . , WARD, F . R .  Photo s e r i e s  for quant i fy i ng forest residues in the 
ponderosa pine type: ponderosa pine and associated species type; lodgepole p i ne 
type. 
USDA For .  Servo Gen. Tech. Rep . , Pac i f i c  NW For .  and Range Exp . Stn . , 1976 , 
No . PNW- 5 2 :  i i i  + 7 3  pp . 
4 r ef . ,  2 7  pl . 
Subject Code s :  N/A 
CAB: 782858 

Six series of photographs d i splay d i f ferent amounts of forest residue by s i ze 
classes , for areas of s i m i l a r  t imber type and f e l l i ng pract i c e .  Informa t ion 
provided w i t h  each photograph includes measured wei g ht s ,  volumes and other res idue 
dat a ,  data about the t i mber s tand and harvest or t h i nning act i v i t i e s ,  and fuel 
r a t i ng s . The s e r i es provide a s i mple means for quanti fying and des c r i b i ng 
e x i s t ing and expected residues . 

5 4 8 .  MILLER, E . L . , MCCORMICK, J .  Evalua t i on of t ree species for envi ronmental 
ame l i o r a t i on and energy product ion. 
Project NEV00671 , uni v .  of Nevada, Reno, NEV, 0 1  Oct 78 to 3 0  June 83 
Subject Codes : N /A 
CRr s :  0 0 7 6 5 3 9  

Object ives : Develop recommend a t i ons for us ing tree species i n  t h e  product ion of 
energy and to modi fy envi ronmental cond i t ions . Approach: Tree plant i ng s  w i t h  a 
reasonable known h i story will be evaluated as to performance and cultural 
requ i rement s ;  tree sub-stat ions which represent d i s t inctly d i f ferent c l i ma t i c  
cond i t i ons w i l l  be selected and a spec ies tes t i ng program ini t i ated. Repl i cated 
plots w i l l  be used at each location to determine tree performance in regard to 
s u r v i va l ,  growth, cultural requi rements and pest res i s t ance. progress : In May, 

, 4981 , a spec i e s  t r i a l  including s i xteen species or var i e t i es of coni fers was 
i n i t i ated in Elko County ,  Nevada . Trees included were Pinus sylve s t r i s  ( East 
Ang l i a ,  Haute Loi re ,  Burgos , central Sapi n ) , Pinus g r i f f i th i , P i nus n i g r a , Pinus 
contor t a  var . lat i fol i a ,  Pinus f l ex i l i s ,  Pinus peuce, Pinus a r i s t a t a ,  P i cea abies 
( Germany, Finland, Aust r i a ) ,  Sequoiadendron giganteium, Cupressus a r i zonica and 
Cupessus semper v i rens . A d r i p  i r r i ga t i on system was ut i l i zed to provide adequate 
water for estab l i s hment . In October mean s u r v i va l  for a l l  species was 9 4 % ,  
ranging from 7 6 %  for P .  peuce to 100% for P .  abies (Germany ) ,  and P .  sylvest r i s  
( E .  Angl i a ) .  Du r i ng the same month f ield t r i al s  a t  the Ag . Exp . .  S t e .  Ma i n  
Farm, Reno, Nevada , were expanded t o  include f i ve add i t ional spec i e s  or sources o f  
poplar speci e s .  These included: populus s imoni i ,  P .  t r ichocarpa ( 2  sources ) ,  P .  
angus t i fol i a  and P .  maximowicz i i  x t r ichocarpa . In southern Nevada ( Holly Park ) ,  
spacing t r i al s  u s i ng Tama r i x  aphylla were starled i n  Apr i l .  Spacings o f  0 . 9 ,  1 . 8  
and 3 . 6  metres were u t i l i zed i n  a windbreak plant i ng .  Height growth a f t e r  the 
f i r s t  growing season was not influenced by the indicated spacing s ,  f i eld t r ials of 
5 pine spec i e s  were i n i t i ated i n  the f a l l . Spe c i es included Pinus p i na s t e r , P .  
halapens i s  ( 2  sources ) ,  P .  elder i c a ,  P .  p i nea and P .  roxbur g h .  A l l  t r i al s  are 



122 

u t i l i z ing drip i r r igat ion systems to insure i n i t i a l  estab l i s hment . 

5 4 9 .  MOGREN , E . W .  Small-tree b i omass value s ,  selected cent ral Rocky Mounta i n  speci e s  
b y  h ab i tat . 

5 5 0 .  

Project COLZ05 3 0 3 ,  Colorado State Univ . ,  Fort Coll i ns ,  COL, 0 1  Oct 79 t o  30 Dec 
8 1  
Subject Codes: N/A 
CRIS :  0079762 

Obj ec t i ves : Develop allome t r i c  equations for b i omass determination o f  small s i ze 
trees of selected Cent r a l  Rocky Mounta i n  spec ies ; present biomass values for 
these species in table form, us ing i ndependent va r i ables that can be eas i l y  
measured i n  the f ield,  include a s  one o f  the var i ables i n  the determination of 
biomass values , the hab i tat type or s i te cond i t ions i n  which the tree is growing . 
Approach: Collect data for f ive speci e s ,  Engelmann spruce , sub-alpine f i r ,  
lodgepole pine, ponderosa p i n e ,  Douglas- f i r .  Two groups o f  trees , based ,on s i z e ,  
w i l l  b e  recognized w i t h i n  each speci e s :  those under 1 . 4  m tall and those over 
t h i s  total height . The following tree components w i l l  be est imated by the model s :  
Stem ( bole ) wood , stem ( bole) bar k ,  b ranch wood and branch bark w i l l  be cons idered 
a s  a s i ngle component ; measurements w i l l  inClude some or all o f  the following : 
tree d i ameter i,n cm at _1 . 4  m on bole, at base of stem above root col la r ,  at base 
of l i ve crown; tree height in m, ht . to base of l i ve crown, per,cent of total ht . 
in l ive crown . When the tree measurements a re completed , the tree w i l l  be 
collected in tot a l ,  or se,1ected parts , and brought into the laboratory for weight 
determination. Progress : All f i eld data collected and analyzed. Laboratory 
measu rement completed. Mode l l i ng to determine a llome t r i c  equat ions for predict i ng 
b i omass of seedling and small poles for lodgepole pine, ponderosa pine, sub-alpine 
f i r  and Engelmann spruce has been completed . Tw,O equat i ons for each component 
tree part (bol e ,  back , leaves, branches ) weights has been developed. The f i c s t  
equat ion l i mi ted t o  i ndependent va c iables nocmal ly included i n  standard focest 
inventor i e s .  The second equation included those i ndependent v a c i ables that 
resulted in the h i ghest R .  Biomass production i n  relation to hab i ta t  types was 
explored. Trends wece evi dent i n  the data but no s i gni f icant relat ionships were 
found. 

MOIR, W . H .  L i t te r , fol i ag e ,  bcanch and stem production 
p i ne habitats o f  the Colorado Forest Range. I N :  
Con i f erous Forest Ecosystems - A Sympos i um ,  Bel l i ngham, 
Pac i f i c  NW For. and Range Exp. Stn . , 1 9 7 2 :  189-198 
20 r e f .  
Subject Codes : 7 . 6  
CAB: 1 1 4 1 6 1  

i n  cont rast ing lodgepOl e  
Proceedings - Research on 

WA, Ma r .  2 3 - 2 4 ,  1 9 7 2 .  

Presents data for biomass and biomass increment i n  three s t ands o f  Pinus contor t a  
and f o r  annual l i tter f a l l  dur i ng 1 9 6 7 - 7 0  i n  these and t h r e e  other s t ands w i t h  a 
table of s t and b i omass . The mean annual l i tter production was 0 . 46 kg/m2 i the 
pe r iodi c  ( but not annua l )  l i t t e r  f a l l  i n  d i f ferent s t ands appeared to depend on 
canopy mas s .  I t  i s  concluded that cont rolled sur face f i res may b e  the best means 
of improving the produc t i v i t y  and s t ructure of these stands , whose y i eld i s  low . 
The s tands studied for b i omass production have been described elsewhe r e .  

5 5 1 .  MOIR, W . H . , FRANCI S ,  R .  Foliage biomass and s u r face a r e a  i n  three Pinus contocta 
plots Colorado. 
Forest Science, 19 7 2 ,  1 8 ( 1 ) :  4 1 - 4 5  

,. "14 r e f . 
Subject Codes : N/A 
CAB: 059785 

Studies were made i n  forests already desc r i bed i n  three plots o f  cont rast ing 
dens i t y  and s i t e  inde x :  ( a )  1600 stems/ha, s i t e  index 4 0 ;  ( b )  8600 stems/ha, 6 0 �  
and ( c )  3800 stems/ha, 9 0 .  Foliage biomass and sur face area were measured on 
felled sample trees i n  f i ve d . b . h .  classes . Although the mean dry weight of 
f a s c i cles varied w i t h  dominance , crown pos i t ion and fasci cle age, no consi stent 
pattern of var ia t ion was found i n  all three plQt s .  Total over-dry leaf biomasses 
were ( a )  0 . 49 ,  ( b )  0 . 8 4  and ( C )  1 . 7 4 kg/m2 i leaf area indices were ( a )  4 . 5 ,  ( b )  
4 . 5  and ( c )  1 4 . 0  m2/m2 . The leaf area index appeared to be a better index: of 
total ( biomass ) product i v i t y  than the s i te inde x .  
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PETERSON , E . B . , LEVSON , V . M o ,  KA8ZEMS , R . D .  Upper l i m i t s  o f  standing crop dens i ty 
for woody species i n  the pra i r ie provinces . 
Environ. Can . , Can . For .  Serv . , Nor t h .  For . 
Inf . Rep. NOR-X- 2 4 3 ,  1 98 2 :  5 5  pp. 
21 r e f .  
Languages :  en 
Summary Languages :  f r  
Subject Codes :  5 . 1 ,  5 . 2  
RCA: X1039 

Res. Cen t . Edmonton, Albe r t a .  

Young t ree and shrub stands i n  Alber t a ,  Sa$katchewan and Mani toba were sampled i n  
1979 to obt a i n  e s t i mates o f  maxi mum standing crop den s i t y .  Aboveground s t and i ng 
crop values double the regional averages were found, w i t h  upper l im i t  dry we ights 
of 1 6 . 9  t/ha fOl:" a 2-year-old aspen-alder stand, 1 8 . 1  t/ha for a ·  4-year-old 
aspen-alder stand , and 29 . 6  t/ha for a 5-year-old aspen stand .  Some young s tands 
achi eved s tanding crop dens i t ies compa rable to those of fully closed mature 
stand s .  Recorded s t anding crop dens i t ies included 2 . 16 kg/m3 for an 8-year-old 
w i l low stand , 1 . 66 kg/m3 for an 8- year-old lodgepole p i ne stand, and 1 . 19 kg/m3 
for a 9-year-old alder stand . Equat ions for predi c t i ng foliage dry weight , wood 
dry we ight , and total aboveground dry weight from i ndependent vari aoles of stem 
d i ameter , s tem he ight , s t and age , and number of s t ems per hectare y i elded results 
of low rel i ab i l i t y .  

SINGH, T .  Weight tables 
Northern Forest Research 
For .  Manage. Note No. 
Subject Codes :  NIA 

for important t ree species 
Centre, Canad i a n ,  Forestry 
1 4 ,  198 2 :  4 pp. 

in the pra i r ie provinces . 
Service, Edmonton, Albe r t a ,  

RCA: X 1 l 3 1  

SINGH, T .  Biomass equations f o r  t e n  major t ree 
Env i ron. Can . ,  Can.  For .  Serv . ,  North For . 
1 9 8 2 :  I n f .  Rep. NOR-X- 2 4 2  
Subject Codes : N/A 
RCA: X 1 1 3 2  

species of the pra i r i e provinces . 
Res . Cen t .  Edmonton, Albert a ,  

5 5 5 .  SNELL, J . A . K . ,  BROWN , J . K .  Handbook for predi c t i ng resi due weights o f  Pac i f i c  
Northwest con i fers . 

5 5 6 .  

Gen . Tech . Rep . ,  Pac i f i c  Northwest For .  and Range Expe r iment St n . , USDA Forest 
Service , 1 9 8 0 ,  PNW- I 0 3 :  i v  + 44 pp . 
1 3  re f .  
Subject Codes : N/A 
CAB: 1 5 39603 

Procedures are g i "Jen for e s t i ma t i ng weight of poten t i a l  r e s i dues ( fo l i ag e ,  l i ve 
and dead br anchwood and unme rchantable t ips ) f rom logg i ng and t h i nn i ng of managed 
Douglas - f i r  and western hemlock stands west of the summit of the Cascade 
Moun t a i ns .  Weight tables for these and e s t imates for 6 other spec ies ( P i nus 
ponderos a ,  P .  con t o r t a ,  P. mon t i cola , La r i x  occidental i s ,  Thuja pl icata , Ahies 
grand i s ) g i ve weights in Ib,"tree for res i dues w i t h  d i ameter of less than , or more 
than and equal to 3 " ,  for 6- or 8-inch d i ameter unmerchantable t i ps . A separate 
procedure is described for es t i ma t i ng we ight o f  defective and broken stems . 

SWEET, G . B . , WAREING, P . F .  A compar i son of the seasonal 
production of 3 coni ferous species w i t h  contras t i ng 
Lari x-leptolep i s ,  Pi nus-conto r t a ,  Pinus-rad i a t a .  
Ann . Bot . ( London ) ,  1 96 8 ,  3 2 ( 1 2 8 ) :  7 2 1 - 7 3 4  
Subject Codes : 2 . 0  
BIO:  50032960 

rates of 
patterns 

dry 
of 

ma t te r  
growth :  

5 5 7 .  SWEET, G . B . ,  WAREING, P . F .  A compar i son o f  the rates o f  growth and photosynthe s i s  
i n  1 s t  year seed l i ngs o f  4 provenances o f  Pinus-contor t a .  
Ann. Bot . ( London ) ,  1 96 8 ,  3 2 ( 1 2 8 ) :  7 3 5 - 7 5 1  
Subject Codes : 1 . 4  
BIO:  5 0 0 3 2 9 6 1  

,.� 
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5 5 8 .  WEAVER ,  T . ,  FORCELLA, F. Biomass of 50 coni fe r  forests and nut r ient expo r t s  
associated w i t h  the i r  harvest .  
Great Bas i n  Nat . ,  1977 , 3 7  ( 3 ) :  395-401 
Subject Codes : 3 . 3  
BID:  66045645 

8 i omasses o f  c l imax Rocky Mounta i n  forests ( USA ; encompas s i ng the following 
spec i es : Abies lasiocarpa, Picea engelmann i i ,  P i nus contorta var . l a t i fol i a ,  P .  
ponderosa, P .  albicau l i s ,  Pseudotsuga menz i es i i  and populus t remulo i des ) s t u d i ed 
ranged f rom less than 5 0  to more than 300 tons/ha . Total b ioma s s  was 
approx imately 1 . 5  t i mes the b i omass of normally merchantable boles . When compared 
w i t h  convent i onal bole harves t ,  the nu t r i ent exports assoc i ated w i t h  harvest of 
a l l  aboveground pa r t s  in these s tands would apparently be a t  least 3 t i mes h i gher 
for N ,  6 t i mes h i gher for P ,  4 t i mes hi gher for K ,  and 3 t i mes h i gher for Ca . 



6 . 0  0 A M A G  E 

5 5 9 .  BELLA, I . E .  
i n  Alberta . 

1 98 5 .  Pest damage inc idence i n  natural and t h inned lodgepole pine 
Fores t r y  Chronicle 6 1 ( 3 ) : 2 3 3-238 . 

Young natural s tands dominated by Pinus contorta t h i nned i n  1 9 7 2  or 1977- 8 1 ,  
o r  left unthinned, were sampled a t  1 5 - 2 5  y r  old.  Ove r al l ,  o f  2065 unthi nned 
and 899 t h i nned t rees , the rates of a t t ack were about 1 8 %  and 30% respec t i vely 
for western gall rust ( Endocronar t ium harkness i i )  and 1 6  and 25% for leader 
damage due to the wee v i l  p i s sodes terminalis and p i tch twig moth ( Pet rova 
spp . ) .  Damage by other pes t s ,  such as needlecast infect ion ( Lophode rmella 
spp . ) ,  snowshoe hares ( Lepus ame r i canus ) and red squ i r rels ( Tami asci ur us 
hudsonicus ) was generally low. 

5 6 0 .  BELLA, I . E . 1 98 5 .  Western gall rust and insect leader damage in relat ion to 
t r ee s i ze in young lodgepole pine i n  Alberta . Canadian Journal Forest 
Research. 1 5 ( 5 ) : 1 008-10 1 0 .  

I n  a sample o f  1 2 1  young lodgepole p i ne ( Pi nus contorta var .  lat i fol i a )  s t ands 
i n  naturally regenerated felled blocks near Hinton , s t rong pos i t i 'le 
correlat ions were Observed in the l nc i dence of gall rust ( Endocronatr ium 
harknes s i i )  and leader damage from terminal weev i l  ( Pi ssodes terminal i s )  and 
f rom pi tch twig moth ( Pet rova spp . ) w i t h  tree s i ze i n_ both t h i nned and 
unthinned stands . It i s  concluded that a lthough t e s t s  on a selected number o f  
t h e  largest t rees from each plot showed N . S . D .  i n  i nc i dence o f  t h e  2 pest 
catego r i e s  between t h i nned and unt h L nned stands, t h i nn i ng that reta i ns the 
large trees may result i n  an " increase in rela t i ve i nc i dence o f  these pests 
unless spec i a l  e f fort i s  made to f e l l  damaged t rees and r e t a i n  undamaged ones . 
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5 6 1 . GEISZLER, D . R . , GARA , R . I . ,  et a l .  F i r e ,  fung i , and beetle i nf luences on a 
lodgepole p i ne ecosystem of south-cent r a l  Oregon. 
Oeco1og i a ,  1980 , 46 ( 2 ) :  2 3 9 - 2 4 ) 
Subject Code s :  3 . 0  
CAB: 1340287 

Interactions between f i r e ,  fung i ,  bark beetles and lodgepole pine ( P inus contor t a )  
growing on the pumice plateau o f  central Oregon are descr ibed . Dendroctonus 
pondersae Hopk . outbreaks occur ma inly i n  forests that are 80-150 years old w i t h  
a mean t ree d i ameter of about 2 5  c m  and weakened b y  a fungu s ,  Phaeolus 
sChwe i ni t z i i .  The outbreak subs ides a f t e r  most of the large d i ame ter t rees ar� 
k i lled . The dead t rees fuel subsequent f i res,  wh ich return nutr ients to the soi l ,  
and a new age-class beg i ns .  The s u r v i v i ng f i re-scarred t rees are prone to 
i nfection by the slow fungal d i seas e ,  and about 100 years later these trees are 
then suscept i b l e  to attach by D .  ponderosae. 

5 6 2 . KARLMAN, M .  Damage to P i nus contorta in N. Sweden . 
Sve r i ges Skogsvardsfo rbunds Tidsk r i E t ,  1979 , 7 7 ( 2 ) :  8 7 - 9 4  
17 reE . ,  4 pl . 
Language: sv 
Summary Languages : en 
Subject Codes : 6 . 2 . 6 . 6  
CAB: 1071807 

Damage recorded in 1 9 7 8 , due to var ious causes , is desc r i bed . In late w i nter 
1 9 7 8 ,  elk and voles damaged P. contorta i n  a provenance t r ial , established in 

, �9 7 4 , . i n  Vasterbotten, N. central Sweden. A l l  the 9 6  plots were a f fected , and in 
certaln provenances more than 70% o f  the seed l i ngs were ser iously damaged . I n  
October, 1978 , a foliage d i s e a s e ,  caused b y  Di scella s t rob i l i na ,  was found on 
2 . 5-year old P .  contor t a  seedlings i n  a nu rsery i n  Vasterbotten. Thi s  i s  the 
f i r s t  record o f  t h i s  fungus on P .  contorta in Sweden . Unl i ke some other fungal 
d i seases reported e a r l i e r , t h i s  d i sease was not associated w i t h  the chOice of too 
southerly a provenance . It i s  pointed out that a l t hough P .  contorta has proved 
superior to P .  sylves t r i s  in cer t a i n  areas,  espec i a l l y  in h i ghlands regenerated 
w i t h  d i f f i c u l t y ,  i t s  res i s t ance to pat hogens nat i ve to Sweden is s t i l l  
insu f f i ciently known . 

5 6 3 . KARLMAN, M .  Damage to P i nus contorta in N .  Sweden i n  1 97 9 .  
Sveriges Skogsvardsforbunds T i d s k r i f t ,  1 9 8 0 ,  78 ( 3 ) : 1 4 - 2 6  
2 3  reL , 9 pl . ( 4  i n  col . )  
Language : sv 
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5 6 4 .  

Summary Languages :  en 
Subject Codes : N. '-A 
CAB: 1 3 6 9 2 2 3  

A continuat ion of observations i n  P .  contorta plantat-ions, where damage had been 
reported i n  1 9 7 8 . Cl imate in w i nter 1 9 7 9  var i ed f rom ·ext remely cold to mi l d :  
t h i s  led t o  damage t o  P .  contorta i n  provenance t r i al s  i n  Norrland, Angermanland 
and Vasterbotten. Mainly southern, but also · SOme northern provenances were 
a f fected. A ma jor i t y  of plants i n j u red by vole and e l k  in 1978 had recovered , but 
qual i ty impa'i rinent seemed inev i tabl e .  Gremmeni e l l a  abient ina and Sclerophoma 
p i thyophi l a  were found as secondary pathogens . Phacidium inEestans a f fected 
provenance t r i a l s  in Angermaniand ( wh e r e ,  s i nce the planting in 1971 , 16.% of the 
plants have been k i lled by the d i sease ) .and A r v i d s j a u r . .  P .  contorta remained 
r e s i stant to Melampsora p i n i torqua and Lophodermella sulcigena, both widespread i n  
1 9 7 9  o n  P .  sylves t r i s .  

KARLMAN , M .  Damage to Pinus contorta plantations i n  
contorta a s  an Exot i c  Spec i es . 
Proc . of the 1980 IUFRO Work i ng Party Meet ing on 
( S2-02-06 ) i n  Norway and Sweden. Research Not9 No. 
27 ref . 
Subject Codes : N/A 
RCA: X1089 

northern Sweden .  I N :  P i nus 

Pinus Contor t a  provenances 
3 0 ,  1 98 1 :  2 4 7 - 2 5 5  

A survey of d i f ferent k i nds of damage to P i nus conto r t a  provenance t r i a l s  i s  made . 
The ef fects of unfavourable weather cond i t ions , severe i c i ng-up of plant s ,  browse 
damage, insect pes t s  and fungi a r e  d i scussed w i t h  spec i al refe rence to northern 
Sweden. 

5 6 5 . KARLMAN, M . , LUNDH, J . E . , MARTINSSON , O. Instruct i ons for the determination of 
the most common type o f  damage to Scots p i ne ,  lodgepole pine and Norway spruce in 
regenerat ion areas and t r ial plantat ions in Sweden . 
Sveriges Skogsvards forbunds T i d s k r i f t ,  1 9 8 2 ,  8 0 ( 3 ) :  2 4  pp. 
16 col .  p l .  
Language : sv 
Subject Codes : 7 . 1 ,  7 . 4  
CAB: 1 5 5 6 9 0 2  

Damage caused b y  fung i ,  
factors i s  des c r i bed . 
the damage. 

i nsect s ,  cl imatic and miscel laneous b i o t i c  and abio t i c  
Scales a r e  proposed for the assessment o f  the seve r i t y o f  

566 . MARTINSSON, O .  P i nus conto r t a :  what are the r i s k s ?  
Sveriges Skogsvardsforbunds T i d s � r i f t ,  1978 , 7 6 ( 5 ) :  4 35 - 4 4 0  
3 pl . 
Language: sv 
Subject Codes : 6 . 1 ,  6 . 2  
CAB: 1 0 3 2 8 6 3  

A d i scussion o f  potent i a l  dangers f rom: Ame r i can r u s t  fungi attack i ng h a r d  p i nes 
i ncluding P. contorta and P. sylvest r i s ,  many of which have alternate hosts i n  
Scand i navia ( the most important a r e  Endocronar t i um haeknes s i i ,  Crona r t i um 
coleospo r i o i des , C .  comand rae and C .  compton i ae ) ;  the ascomycete Atrope l l i s  
p i n i ph i l a ;  the dwarf mist letoe Arceuthobium arne r i canuffi; and bark beetles 

, � ( espec ially Dendroctonus ponde rosae ) .  Whi l e  the rusts are cons idered bene f i c i a l  
for natural thinn i ng i n  the over-dense naturally regenerated stands preva i l i ng i n  
Canada , they could b e  very dangerous i n  Swedi s h  plantations and accidental 
introduction should be guarded aga i ns t  w i t h  greater care . I t  i s  s t ressed that the 
practice of import i ng scions of plus trees foe g r a f t ing i s  dangerous s i nce no 
symptoms of fungus attack would be v i s i ble on cutt i ngs made i n  w i nter . 

5 6 7 .  PERSSON, A . , LINES, R .  ( Chai rman ) .  Session VI : D i sease s ,  insect pests and other 
damage . I N :  Proceedings of the IUFRO Wor k i ng Party Mtg . 1980 on Pinus contorta 
Provenances in Norway and Sweden. 
Rappo r t e r  och Uppsatse r , Inst i t u t ionen for Skogsgent i k ,  1980 , No. 3 0 :  2 2 1 - 2 6 2  
many r e f .  
Subject Codes : N/A 
CAB: 1 3 5 6 1 3 5  
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Stephan, B . R .  D i sease s ,  insect pests and other damage in Pinus contorta a s  an 
exot i c  spec i e s .  I n  central Europe. Hagner ,  M. Frost r i ngs i n  provenances o f  
P i nus sylves t r i s  grown i n  'Sweden and i n  a utochthonous .Pinus contort a .  Karlman , M .  
Damage t o  Pinus conto r t a  plantations i n  northern sweden. Mart i nsson, O .  How 
dangerous are ' the North Ame r ican pathogens to the Scand i navian lodgepole pine . 

568 . SALT, G . A .  Con i fe r  seedling pathology. 
Great Br i t a i n  Forest Camm. Rep . , Forest Res . ,  1 9 7 0 : 1 7 4 - 1 7 5  
Subject Codes :  6 . 1 ,  6 . 2  
BID:  7 1 0 4 2 058 

569 . SHRIMPTON, D . M .  Cel lu lolyt i c  enzymes enhance wound response i n  lodgepole pine.  
Can. For . Serv . ,  Bi -monthly Research Notes , 1 9 7 5 ,  31 ( 2 ) :  1 3-14 
Subj ect Codes : N/A 
B I D :  76007985 

570 . STEPHAN, B . R .  D i sease s ,  insect pests and othe� damage i n  P i nus contorta as an 
exot i c  spec i e s .  I N :  P i nu s  contorta as a n  Exot i c  Spec i es .  

5 71 .  

Proc. o f  the 1980 IUFRQ Work i ng Party Meeting on P i nus contorta provenances 
( 52-02-0 6 )  in Norway and Sweden. Research Note No. 3 0 ,  1 9 8 1 : 2 2 1 - 2 3 0  
25 ref .  
Subject Codes :  N/A 
RCA : KI087 

The phytopa tholog ical s i tuat i on o f  P i nus 
species is d i scussed . Examples are 
dangerous or potent i a l l y  dangerous w i t h  
cond i t ions .  

contorta when grown a s  an exo t i c  tree 
g i ven o f  fungi , pests and ab iot i c  agents 
spec i al reference to central European 

THIES, W . G . ,  HARVEY ,  R . D .  J r . A 
Can. J .  For .  Res . ,  1 9 7 9 , 9 ( 4 ) :  

photog raphic method for measur i ng defect . 
5 4 1 - 5 4 3  

Subject Code s :  1 . 2  
B I D :  1 8 0 5 5 5 5 8  

5 7 2 .  WHITNEY , H . S .  Assoc iat ion of Dendroctonus pondecosae ( Coleoptera : Scolyt idae ) 
w i t h  blue s t a i n  fungi and yeasts d u c i ng bcood development i n  lodgepole p i n e .  
Canadian Entomolog i s t , 1 9 7 1 ,  1 0 3 (  1 1 ) :  1 4 9 5 - 1 5 0 3  
1 9  ref . 
Subject Code s : 6 . 1 ,  6 . 2  
CAB : 0 5 2 1 29 

Studies were made Ecom 1 9 6 5  to 1 9 6 7  on the physical assoc i a t ion between D .  
pondecosae and i t s  associated blues t a i n  fungi Cecatocy s t i s  mont i a  and Eucophium 
clavigerum, and the yeasts P i c h i a  p i n i , Hansenula capsulata and H. holst i i .  
Obsecva t i ons on s i ngle broods ceaced i n  bolts of P i nus contorta var . lat i fol i a  
a r e  des c r i bed . Eggs just before hatching, and the f i r s t - instar larvae , were 
always in contact with the m i c ro- organi sms , whereas newly l a id eggs and second- , 
t h i rd- , and fou r t h- i nstar larvae were not . Dur i ng pupa t ion, blues t a i n  fungi and 
yeasts colonized the pupal chamber wal l s .  The m i cro-organisms were transfer red to 

, the new gene r a t i on of insects when tenerals contacted them on the l i n i ng of the 
pupal chamber . The ensured physical contact between these organisms suppo r t s  the 
hypothes i s  o f  a symb i os i s  between them. 

6 . 1 INSECT 

5 7 3 .  ANON . E f fort to save lodgepole p i ne .  
GC&HTJ, 1978 , 1 8 3 ( 2 6 ) :  7 
1 p I .  
Subject Codes : N/A 
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CAB: 9 7 2 5 5 0  

A n  a e r i a l  spraying method new t o  the U K  was adopted b y  t h e  Fores t ry Comm i s s ion i n  
i t s  a ttemp t s  t o  control dest r uc t ion o f  P i nu s  contorta b y  the p i ne beauty 
caterpillar ( Panol i s  f l ammea ) i n  Suthe r land and Cai thne s s , Scotland, where 240 ha 
have been los t .  Fenitrothion ( 300 g/ha ) w i t h  glycol i n  a ULV area app l i ca t ion was 
used over 1 148 h a ,  producing sma l l e r  droplets l i kely to s e t t le i n  tops of t rees 
where the pest occur s .  Areas w i t h i n  2 miles of houses and roads rece i ved h i g h  
volume sprays . Pos s i ble hazards to f i s h  and w i ld l i f e ,  thought to b e  small ,  ace 
being mon i tored. 

5 7 4 .  AMMAN, G . D .  Some factors a f fec t i ng ovipos i t ion behavior of the mounta i n  p i ne 
beetl e .  
Env i ron. Entomol . ,  1 9 7 2 ,  1 ( 6 ) : 6 9 1 - 6 9 5  
Subject Codes ; N/A 
BID:  5 5 0 5 5 2 5 9  

5 7 5 .  AMMAN, G . D .  Mountain p i ne beetle brood production i n  r e l a t i on to t h i ckness o f  
lodgepole p i ne phloem. 
J .  Econ . Entomol . ,  1 9 7 2 ,  6 5 ( 1 ) ;  1 38 - 1 4 0  
Subject Codes : 2 0 4  
BID: 54001604 

5 7 6 .  AMMAN, G . D .  Prey consumpt ion and development o f  Thanas imus-unda tulus : a predator 
of the mounta i n  p i ne beetl e .  
Env ion . Entomol . ,  1 97 2 ,  1 ( 4 ) : 5 2 8 - 5 30 
Subject Codes : N/A 
BIO:  72088787 

577.  AMMAN, G o D .  Popu lat ion changes o f  the mou n t a i n  p i ne beetle i n  relat ion to 
eleva t ion. 
Envi ronmental Entomolog y ,  1 9 7 3 ,  2 ( 4 ) : 5 4 1 - 5 4 7  
1 7  ref . 
Subject Code s :  N/A 
CAB: 267083 

Populat ions of Oendroctonus ponderosae were s t u d i ed i n  s t ands o f  P i nus contorta a t  
four a l t i tudes between 1 9 2 3  and 2 7 50 m i n  Wyoming, i n  1 9 6 8 -6 9 . The beetle had a 
1 - year l i fe cycle at I 9 2 3  and 2 130 m a lt . ,  but two years were norma l ly requ i red 
to complete the l i fe cycle a t  2 5 7 ) - 2  7 5 0  m .  Cool temper a t u res a t  h i gh a l t i t udes 
delayed development , so that the beetle overwintered in stages that were 
part icularly vulnerable to winter cond i t ions . I t  i s  concluded that adverse 
weather cond i t ions are respon s i b l e  for the h i g h , mor t a l i ty rates of beetle 
popul a t ions at high a l t i tude s .  

5 7 8 .  AMMAN, G . D .  Insects a f f ect i ng lodgepole p i ne p�oduct i v i t y .  I N :  Management of 
Lodgepole Pine Ecosystem s .  
USA, Washington S t a t e  Unive r s i t y  Cooperat ive Education Serv i c e ,  1 97 3 ,  pub . 1 9 7 5 :  
)10-)41 

, � 60 ref . 

5 7 9 .  

Subject Codes : N/A 
CAB: 7 7 0 0 5 5  

A b r i e f  review of t h e  e f fects of i n s e c t s  t h a t  a t tack t h e  seeds and cones , shoots , 
needles and bark of P i nu s  contor t a .  B a r k  beet les , par t icularly Dendroctonus 
ponderosae, are the most ser ious insect threat to merchantable lodgepole p i ne and 
are capable of cau s i ng almost complete des t ruc t i on of a stand d u r i ng a s i ngle 
infestat i o n .  Management prac t ices are d i scussed for contro l l i ng beet l e  
popul a t ions . 

AMMAN, G . D .  Abandoned 
USDA For . Se r v o  Res . 
INT-197 : 6 pp . 
16 r e f .  

mou n t a i n  p i ne beetle gai l e r i es i n  lodgepole p i n e .  
Not e ,  Inte rmounta i n  For .  and Range Exp.  Stn . ,  1 9 7 5 ,  No . 



Subject Code s :  N/A 
CAB: 5 56 7 5 4  
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Galleries of Dendroctonus ponde rosae were examined i n  recently attacked P i nus 
contor t a  var .  lat i fol i a  in Idaho and Wyomi ng .  Gal l e r i es w i t h  no females 
comp r ised 3 3 %  of those exami ned , and i t  is concluded that they had been abandoned 
as a result of a low inci dence of fert i l i za t i on ;  only one example of ' p i tching 
out ' ( female beetles becoming trapped in res i n )  was recorded . 

5 8 0 .  AMMAN, G . D .  Inci dence of mounta i n  p i ne beetle abandoned galle r i e s  i n  lodgepole 
p i n e .  
Research Note, Forest Ser v i c e ,  USDA, 1 9 8 0 ,  INT-28 4 :  6 pp . 
1 1  ref . , 2 f i g .  
Summary Codes : N/A 
CAB: 1 39 4 9 7 3  

Indiv i dual lodgepole pines ( Pinus contor t a )  i n  Wyoming ,  Idaho and U t a h  h a d  lower 
dens i t ies of attack by Oendroctonus ponderosae Hop k .  and a higher percentage of 
abandoned egg galle r i es in stands where beetle populat ions were small rather than 
large . Most trees contained some galler i es having l i ve beetles, as well as 
abandoned galler ies . Fema les from galler i es l i kely to be abandoned had mated, 
d i scounting the unfert i l i zed female as a reason for gallery abandonment . The 
amount and qua l i t y  of blue- s t a i n  fungi ( C e r taocys t i s  mont i a  ( Ceratostomella 
mon t i u rn »  car r i ed by the beetle might i nf luence the success of gallery 
const ruct ion. 

5 8 1 . AMMAN, G . D .  Charact e r ist ics of mounta i n  p i ne beetle reared in four p i ne hos t s .  
Env i ron . Entomol . ,  198 2 ,  1 1 ( 3 ) :  590-593 
Subject Codes :  N/A 
LISC:  6 6 5 4 9 7  

Mount a i n  p i ne beetles , Dendroctonus ponderosae Hopk i ns ( Coleoptera : Scolyt i dae ) ,  
obta i ned f rom naturally infected lodgepole p i n e ,  P i nus contorta var . lat i fo l i a  
Engelmann , were reared in four common hos t s :  ponderosa p i ne ( P .  ponderosae 
Lawson ) ;  western white p i ne ( P .  mont i cola Douglas ) ;  whitebark p i ne ( P .  
a l i b i cau l i s  Engelmann ) ;  and lodgepole p i ne .  Eme r g i ng beetles were collected 
daily,  counted, and sexed, and pronotal width was measu red . Signi f icant 
d i f ferences in brood product ion, s i ze of female beetles , and developmental rate , 
but not sex rat i o ,  occurred among hos t s .  D i f fe rences were not all associated w i t h  
t h e  same species of t r ee .  However , the results indicate that ove r a l l ,  lodgepole 
p i ne i s  the poorest , and ponderosa p i ne i s  the best ,  of the four hosts for 
mount a i n  p i ne beetles . 

5 8 2 .  AMMAN, G . D . , BAKER , B . H . , STIPE, L . E .  Lodgepole p i ne losses to mount a i n  p i ne 
beetle related to eleva t ion. 

5 8 3 .  

US For . S e r v o  Research Note, INT-171 , 1 9 7 3 ;  1-8 
Subject Code s :  N/A 
BID:  7 4 0 4 9 5 7 3  

AMMAN, G . D . , COLE, W . E .  1 9 8 3 .  
forests . Pa r t  I I :  populat ion 
Inte rmount a i n  Forest and Range 
p .  

Mount a i n  p i ne beetle dynamics i n  lodgepole 
dynami cs . General Techn ical Report ,  
Expe r i mental S t a t i on ,  USDA Forest Service. 

pine 
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, Bartly o r i g i nal work and pa rtly a review of Dendroctonus ponderosae t axonomy , 
biology, behaviou r ,  s u r v i val and mor t a l i t y  and host influences . Pinus contorta 
charact e r i s t ics such as s i ze and phloem t h i ckness have a st rong i nfluence on 
beetle survi val , s i z e ,  sex r a t i o ,  and genotype. Of the many mor t a l i t y  factors 
act ing on the beetle populat ion alone or in comb i na t ion, none regulate the 
populat ion before seve�e damage occurs to s t ands of lodgepole pine, 
demonst r at i ng that the mounta i n  pine be�tle _is food regulated. 

5 8 4 . AMMAN, G . D . , MCGREGOR, M . D . , CAH I L L ,  0 . 8 . , KLEI N ,  W . H .  Guidel i nes for reducing 
losses of lodgepole pine to the mounta i n  pine beetle in unmanaged stands in the 
Rocky Mounta i ns .  
US For .  Serv o Gen. Tech. Rep . ,  1977 , INT-36 : 1 9  pp . 
Subject Codes : N/A 
BID: 7 7 0 9 7 7 8 4  
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5 8 5 .  AMMAN, G o D . , PACE , V . E .  Opt i mum egg gallery dens i t i e s  for the mountai n  p i ne 
beetle i n  r e la t i on to lodgepole p i ne phloem t h icknes s .  

586 . 

587 . 

USDA For . Ser v o  Res .  Note ,  Intermoun t a i n  For .  and Range Expo . S t n . , 1 9 7 6 ,  No. 
INT-209 : 8 pp . 
21 ref .. 
Subject Codes : 1 . 2 ,  1 . 3  
CAB: 8 7 8 4 57 

Optimum dens i t i es of egg galle r i es of Dendroctonus ponderosae i n  P i nus contorta 
var . lat i fol i a  phloem o f  d i f ferent thi ckness were s t u d i ed i n  the laboratory. 
Maximum beetle production per 3 0  cm2 of bark occurred at egg-gal l e r y  dens i t i e s  of 
about 2 . 1  m and 2 . 4  m per 3 0  cm2 in t h i n. and t h i ck phloem respect i v e l y ,  and beetle 
produ c t i on was g r eater.  in t h i ck phloem. The smaller s i ze. of beetles , and lower 
survival of males , that emerged f rom the phloem suggest a qua l i ta t i ve d i f ference 
between t h i n  and t h i c k  phloem that may be i mportant i n  the populat i on dynamics of 
D .  ponderosae. 

AMMAN, G . D . , RASMUSSEN, 
methods for. samp l i ng of 
USDA For .  Serv o Res . 
INT- 1 5 1 :  1 1  pp . 
10 r e f .  
Subject Codes : N/A 
CAB: 409528 

L . A .  A compar i son 
moun t a i n  p i ne beetle 
pape r ,  Intermount a i n  

of radiographic and b a r k  removal 
popu l a t i ons . 
For .  and Range Exp . Stn . , 1 9 7 4 , No. 

Estimates of numbers of l i ve larvae of Dendroctonus ponde rosae i n  stand i ng P i nus 
contorta by both radiographic and bark-removal methods were compa rable . The 
radiographic method , howeve r ,  i s  more cos t l y ,  does not usually make i t  pos s i ble to 
determine causes of beetle mor t a l i t y ,  has adverse ef fects on the beetle 
popul a t i ons ( leading to erroneous e s t i mates o f  brood survi val and d i s torted sex 
ratios ) ,  and i s  not recommended for f ield sampl i n g .  

AMMAN, G . D . , SAFRANYI K ,  
control . Pages 107- 1 2 4 .  
Sympo s i um proceed i ngs . 

L .  198 5 .  Insects o f  lodgepole p i n e :  impacts and 
i n  Lodgepole p i ne :  the species and i t s  management 
Washi ngton State Univer s i t y ,  Pullman, WA. 

O f  approximately 240 spec i es o f  insects that feed on lodgepole p i n e ,  35 are 
cons idered pests or potent i a l  pest s .  N i ne insect spec ies cause ser ious damage 
i n  per iod i c ,  local i nfestat ions and one spec i e s ,  the mount a i n  p i ne bee t l e ,  
causes catastrophic losses i n  repeated outbreaks over most o f  i t s  
d i s t r i but ional range. Stand management of fers the best poss i b i l i ty for 
reduci ng losses . Seed and cone i nsects do not extens ively a f fect seed 
product ion; nursery stock can be protected through cultural pract ices and 
pest i c i de treatments .  Several i nsects a f f ec t i ng young stands cause reduced 
height growth and permanent crooks in stems . Defol i a t ing insects ,  such as the 
lodgepole needle miner and p i ne saw f l ies , usually i n fest trees o f  all ages and 
cause growth loss and some mor t a l i t y  dur i ng severe outbreaks . Bark beet les , 
espec i a l l y  the mounta i n  p i ne bee t l e ,  pose the most s e r i ou s  threat to lodgepol e  
p i ne management . 

588 . ANNILA, E .  The b iology of P i s sodes val i d i ros t r i s  Gyl l . ( Co l . ,  Curcul i on i dae ) and 
i t s  harmfulness , espec i a l ly i n  Scots p i ne seed orchards . 
Metsantu t k imusla i toksen Ju l k a i s u j a ,  1 97 5 ,  85 ( 6 ) :  9 5  pp. 
168 cef .  
Language: en 

,. .. Summary Languages : f i 
Subject Codes :  N/A 
CAB: 9 1 5 0 4 6  

I n  southern F i nland , 20% of cones i n  seed orchards of P i nu s  sylvest r i s  were 
infested by P. val i d i ros t r i s .  About 75% o f  cones of P. contorta were also 
infested . It is suggested that damage in p i ne seed orchards can be reduced by 
establ i s h i ng seed orchards on relat i vely large, f lat f i e lds , by u s i ng grafts of N .  
Finnish clones i n  central but not S .  F i nland, by keeping orchards and the i r  
surround i ngs clear o f  P .  contorta , and by collecting and remov ing i nfested cones 
every autumn i n  cent ral F i nland ( where they conta i n  overw inte r i ng weev i l  larvae ) 
but leaving them i n  s i t u  i n  S .  F i nland ( where they cont a i n  overwinte r i ng 
paras i tes but the unparas i t i zed weevi ls have left ) .  

589 . ANNILA, E .  Control of the p i ne cone weev i l ,  P i ssodes val i d i ros t r i s  Gyl l .  



( Coleoptera : Curcul ionidae ) i n  pine seed orchards . 
Commun .  I ns t .  For . Fenn . ,  1977 , 9 0 ( 6 ) :  1 - 1 4  
Subject Coe s :  2 . 8  
L I S C :  4 3 4 7 1 5  

13.1 

pos s ible prac t i ca l  methods for reduc i ng P .  val i d i rost r i s  damage i n  P i nu s  contorta 
were investigated to determine i f  the insec t i cides used have any phytotox i c  
e f fects on the qual i t y  and quant i t y  o f  the f u t u r e  seed crop o f  P .  sylves t r i s .  I t  
was concluded that damage can eas i l y  b e  controlled b y  sprayi ng the base o f  the 
t r ees or g r a f t s  twice a year w i t h  an i nsect i c i de which has a rela t i vely long-term 
e ffect . 

5 9 0 .  ANNILA, E .  The l i fe-cycles of the cone - i n fe s t i ng dioryct r i a  species ( Lep i doptera ,  
pyr a l idae ) i n  Finland. 

5 9 1 .  

5 9 2 .  

Notulae Entomolog icae, 1979 , 59 ( 2 ) :  69-74 
15 ref . 
Language: en 
Summary Languages ! f i , sv 
Subject Codes : N/A 
CAB: 1 3 1 6 0 6 5  

The poten t i a l  damage t o  con i fers i s  rev iewed for 4 species that i n f e s t  cones ( and 
some t i mes shoots and bar k ) ,  and results are g i ven of rear ings of these species 
f rom cones o f  ( a )  Norway spt"uce , ( b )  Scots p i ne and ( c )  P i nu s  c'ontorta va r .  
lat i fo l i a  collected f rom 5 loca l i t i e s  i n  1970-7 2 ;  D .  abietella and D .  
schuetzeella were found i n  ( a )  and D .  mutatella i n  ( b )  and ( C ) . Most o f  the 
larvae o f  D. mu tatella were found in cones e a r l i e r  infested by P i s sodes 
val i d i rost r i s .  

ANNILA, E . , e t  a l .  
Forest Plants and 
20 - July 2 ,  1 97 6 .  
As , Norwa y ;  IUFRO, 
Language: en,  de 
Summary Languages : 

Entomolog y .  Congress Group 6 .  I N :  Proceedings D i v .  I I ,  
Forest Protection XVI IUFRO World congress , Oslo, Norwa y ,  June 

Subject Codes :  N/A 
CAB: 878138 

1976 : 362-466 

d e ,  f r  

Many a r t icles by various authors i nclud i ng : Anni l a ,  E .  Cone and seed insect 
problems in seed orchards in Europe . Baltenswe i le r , W. Insect populat ion 
dynami cs . Vite , J . P .  The fundamental bases for �ntegrated pest management : 
ecosystem interact ions . Varley, G . C .  Research 1 n  pest population dynamics . 
Khlebopros , R . G .  Inert i a l  and inert i aless mechani sms for quant i t y  regulation o f  
forest insect s .  Saf ran.y i k ,  L .  C l imat i c  b a r r i e r s  and i n f l uences on integrated 
control of Dendroctonus ponderosae Hopk ins ( Coleopte r a :  Sco l y t i dae l in western 
Canada on P i nu s  contort a .  Amman, G . D .  Integrated control of the mounta in p i ne 
beetle in lodgepole p i ne fores t s .  Schonherr ,  J .  Mounta i n  pine beetle : v i sual 
behaviour related to integrated cont rol . Cole, W . E .  Mathema t i cal models for the 
mounta i n  pine bark beetle populat ions . 

ANNILA, E . ,  HILTUNEN, R. Damage by P i ssodes va l i d i ros t r i s  ( Colepter a ,  
Curcul ionidae ) s t udied i n  relat ion to monoterpene compos i t ion i n  Scots p i ne and 
lodgepole p i n e .  
Annales Entomolog i c i  Fenni c i ,  
1 8  ref .  
Subject Codes :  1 . 2 ,  2 . 8  

' CP1B: 1022660 

1977,  4 3 ( 3 ) :  87-92 

D i f ferences were found between the i n j u r iousness of P i s sodes val i d i rost r i s  to 
cones of ( a )  P i nus sylves t r i s  and ( b )  P .  contor t a ,  and to d i f ferent clones of P .  
sylves t r i s  i n  forest seed orchards i n  southern Finland . The percent infestat ion 
was much h i gher for ( b )  than for ( a l i  cones o f  P .  bank s i ana were not attacked . 
The mOst abundant monote rpene in ( a )  was alpha-pinene, and there was a negat i ve 
correlation w i t h  the i nt ens i t y  of damage . A pos i t ive correlation was found 
between the number of infested cones and the fol i age content of myrcene, )-carene, 
beta-phellandrene and p-cymene . I n  ( b ) , beta- phellandrene and beta-pinene 
predominated and in P. banksiana, alpha and beta-pinene predomi nated . Factors 
con f e r r i ng r e s i s t ance to insect attack are d i scussed . 

5 9 3 . AUSTARA , O .  Survey of the pine beauty moth Panol i s- f lammea new-record in Norway 
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i n  1980 and 1981 
Fauna Nov. Ser . 
Subject Codes : 
BID:  75050024 

u s i ng t r ap s  with synthe t i c  pheromone analog s .  
B ,  1 9 8 2 ,  2 9 ( 2 ) :  105-109 

NIA 

P .  f l ammea ( Deni s  et Sch i f fermuller ) was recorded f rom 2 5  loca l i t i es of a total 
o f  3 6  loca l i t ies su rveyed in 1980 and 1981 u s i ng t raps w i t h  synthe t i c  pheromone 
analogs. The northern d i s t r i bu t i on was extended f rom Kvamme i n  More and Romsdal 
province to Namsos in Sor-Trondel a g .  In south Norway the moth was recorded f rom 
several loca l i t ies f u r t he r  inland compared to previously known records and f rom 
several new loca l i t ies along the west coas t .  The survey i s  a pa r t  of the 
internordic project , pests of P i nu s  conto r t a .  In the nordic countr i es P. f lammea 
has never been reported as a pest of P i nus contort a Dougla s ,  but because of heavy 
i n f es t a t ions i n  P .  contorta plantat ions' i n  Scotland ( UK ) ,  dur i ng the later half 
of the 1 9 70 ' 5 ,  it was decided to obt a i n  more information about the d i s t r i bu t i on o f  
t h e  moth i n  Norway. 

5 9 4 .  BAKER, S . H . , AMMAN , G . D . ,  TROSTLE , G . e .  Does the mounta i n  p i ne beetle change 
hosts in mixed lodgepole and whi teba r k  p i ne stands? 
USDA For .  Ser v o  Research Note ,  Intermoun t a i n  Fo r .  and Range E x p .  Stn . , 19 7 1 ,  
No. INT- 1 5 1 :  7 pp . 
6 re f .  
Subject Codes : N/A 
CAB: 0 8 3 8 5 7  

Losses o f  P i nus contorta and P .  a l b i c au l i s  a t-t r i butable t o  Dendroctonus 
ponderosae were compa red in three study areas w i t h i n  two stands composed of the 
two p i nes in m i xture w i t h  P i cea engelmanni i  at 8 700-10 200 ' alt .  i n  the Teton 
and B r i dger National Fores t s  ( W .  Wyoming ) .  There was a s igni f i cant d i f ferent in 
mor t a l i t y  between the p ine spec ies i n  each stand , but no overall preference was 
shown for e i t her spec ies . I t  i s  concluded that D .  ponderosae d i splays host 
spec i f i c i ty for the spec ies in which i t  has completed larval development . 

5 9 5 .  BEJER, B .  Insect r i sks for i n t roduced and nat i ve con i fers i n  Northern Europe, 
espec i al l y  i n  the Nord i c  count r i e s .  
Bullet i n ,  Organ i s a t ion Europeenne e t  Med i te r raneenne pour 1 a  Protection des 
Plantes, 1 98 1 ,  l l (  3 ) :  1 8 3 - 1 8 5  
Languag e :  en 
Summary Languages : f r ,  ru 
Subject Codes : 3 . 0  
CAB: 1 5 2 3965 

The geographical o r i g i ns and " n i ches " of exot i c  insects attack i ng nat i ve and 
exot i c  coni fers i n  Scand i nav i a  are d i scussed . Those insects attack i ng seeds and 
fOliage have spread most eas i l Y i  these include aphids of t h e  Adelges group, such 
as A .  nordmannianae ( Ec k s t e i n )  ( Dreyfus i a  nordmann i anae ) attack i ng s i lver f i r  
( Ab i es alba ) ,  and saw f l i e s  ( Tenthred i ni dae ) and small Lepidoptera on European 
larch ( L a r i x  decidua ) .  Insects associated w i t h  bark and t imber have been imported 
by trade routes onl y .  The exot i c  con i f e r  sgecies are attacked mainly by nat ive 
i nsect s :  these include spruce ( P icea i n  Denma r k ,  a t tacked by Dendroctonus micans 
( Kug . )  and Elatob i um a b i et i num (Wik . )  ( L iosomaphi s  abiet i na ) ,  and lodgepole p i ne 
( P i nus contorta ) ,  attacked by numerous indi genous spec ies including Ips 
typographus ( L . ) in Denma r k ,  and by P i tyogenes chalcographus ( L . ) i n  Sweden .  

5 9fo . � BERRYMAN, A . A .  Interact ions between bark beetles & pathogens & t he i r  i n f luence on 
forest product i v i t y .  
Project WNP0 0 0 5 2 ,  Was h i ngton State Uni v . , Pullman, WA, 0 1  Jul 7 0  t o  3 0  Sep 86 
Subject Codes : N/A 
e R r s :  0 0 5 7 4 8 0  

Ob ject i ves : Determine the role o f  bark insects i n  the transm i s s ion and 
i noculation of decay fungi and other m i croorgani sms . Determine the beha v i o r a l ,  
phys iological and b iochemical mechani sms involved i n  t h e  host select ion and , 
colon i z a t ion behavior of bar k  beetles and the i r  associated fauna and f lo r a .  
Develop t e s t  survey methods and t reatment tact ics . Approac h :  Expe r i mental 
procedures w i l l  i nvolve caging trees and int roduc i ng known numbe rs of beetles , gas 
chromatog raphy, masspectrometer and bomb calo r i meter analys i s  o f  con i fer t i ssues 
before and a f t e r  attack by the bee t l e ,  0 ['  inoculation by the symb i ot i c  fung i ,  
eval ua t i ng the ef fect of natural and a r t i f i c i a l  s t ress on coni fe r  energy reserves 
and defense ab i l i t i e s ,  c r i t i c a l  analys i s  of trees surv i v i ng beetle attac k .  
Prog re s s :  The rela t i onship between the v i gor i ndex proposed b y  War i ng and P i tman, 



5 9 7 .  
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as expressed by s ternwood growth per m ( - 2 )  of crown area e s t i mated by sapwood basal 
a r e a ,  was tested in 198 1 .  Increment cores were taken from 1 0 0  lodgepole pines i n  
infested stands near West G l a c i e r  and Hungry Hors e ,  MT. Each tree was inoculated 
w i t h  the pathogen, Europhium clavigerum, and the result i ng wound response sample d .  
P r imary res i n  flow and t r ee characte r i s t i c s  were a l s o  measured ( i . e� ,  DBH, crown 
cond i t ions , etc . ) .  Selected trees were belted w i t h  pheromone and beetle attacks 
mon i tored over t i me along w i t h  res i n  flow rates and phloem wound respones .  
Prel iminary analys i s  indicates that a l l  s tands sampled were i n  the low v i gor 
classes determined by Waring and P i tma n .  Surpr i s i ngly no correlat ions were found 
between tree v i gor r a t i ng and beetle attack parameters but v i gor rat i ngs were 
useful for estab l i s h i ng t hresholds of mortal i t y  i n  attacked trees . chemical 
analys i s  o f  wound reaction t i ssue and r e s i n  w i l l  be car r ied out over the winter 
months . 

BERRYMAN, A . A .  
ecosystems : a 
I N :  Management 
USA, Washington 
6 2 7 - 6 5 0  
Subject Codes : 
CIIB: 7 57 6 9 3  

Management o f  mounta i n  p ine beetle popu lations in lodgepole pine 
cooperat i ve ,  interd i sc ip l i na r y  research and development project . 

of Lodgepole P i ne Ecosystems . 
State Uni ve r s i ty Coope r a ti ve Extension Services , 197 3 ,  pub . 1 9 7 5 :  

N/II 

The object i v e s ,  organ i zat ion , par t ic i pa t i ng inst i tu t ions , and s c i ent i s t s  of a 
coope r a t i ve research project , a imed at developing a pest management system for 
Dendroctonus ponde rosae in P i nus contorta stand s ,  are presented. The conceptual 
f ramewor k  on which the management system is being b u i l t  is d i scussed i n  relat ion 
to : measurement , descr ipt ion and model l i ng o f  the dynamic insect population;  
des c r i pt ion and ana l y s i s  o f  the soc ioeconom i c  impact of the insect on the forest 
resource ; ana l y s i s  and dec i s ion- making procedu res for opt imi z i ng management 
alterna t i ves . Author ' s  summar y .  

5 9 8 .  BERRYMAN , A . A .  Theor e t i cal explanation o f  mounta i n  p i ne beetle dynamics i n  
lodgepole pine fores t s . 

5 9 9 .  

Environ. Entomol . ,  1 9 7 6 , 5 ( 6 ) :  1 2 2 5 - 1 2 3 3  
Subject Codes : N/A 
B I O :  63019916 

Sample data from 2 1 5  infested lodgepole p i ne s  ( P inus contorta va r .  lat i fol i a )  
f rom 1 1  separate loca t ions i n  the USA and Canada were analyzed to determine the 
relat i ve ef fect of the measured var i ables on mount a i n  pine beetle ( Dendroctonus 
ponderosae) emergence dens i t y  ( produc t i on ) .  From t h i s  analys i s  a model was 
developed which expresses production as a function of attack dens i ty and bas i c  
habi ta t  s u i t ab i l i t y .  The measured va r i ables having the most i n f luence o n  bas i c  
hab i t at s u i t ab i l i t y  were lodgepole pine phloem thicknes s ,  cor t ical res i n  cana l s ,  
host res i s tance and predation by woodpecke r s .  Host res i s tance was also found to 
i n f luence the intens i t y  of attac k .  A theoretical model was constructed t o  examine 
the relat ive e f fects o f  lodgepole p i ne phloem t h ickness ,  and res i stance to attack,  
on the dynamics o f  the beetle populat ion . Analys i s  indicated that mounta i n  p i ne 
beetle outbreaks are t r i ggered by rapi d  declines i n  stand res i stance result i ng 
from cl i ma t i c  d i s t urbances , insect defol i a t ion, e t c .  

BERRYMAN, A . A .  
forest s .  

Mount a i n  pine beetle outbreaks i n  Rocky 

Journal of Fores t r y ,  
3 7  ref . 
Subject Codes : N/A 

' CIIB: 1 5 57106 

198 2 ,  8 0 ( 7 ) :  410-4 1 3 ,  4 1 9  

Mountain lodgepole p i ne 

A d i scuss ion of the causes of DendLoctonus pondeLosae outbreaks and methods of 
ant i C ipat ing and preventing them, based on recent reseaLch . It is suggested that 
outbreaks occur when stand v i gour ( measured by various growth data ) dec l i nes below 
a c r i t ical threshOld but a h i gh proport ion of t rees s t i l l  have thick phloem. Once 
s t a r t e d ,  an outbreak can spLead over vast areas because laLge beetle populat ions 
can overcome relat i vely Les i s tant t rees . From author ' s  summa r y .  

6 0 0 .  BERRYMAN, A . A .  Phys iological and chemical changes i n  lodgepole pines subjected to 
s t ress from bark beetle attack . 
Project 8 2 ( WNPC0606 ) ,  Washi ngton State Uni v . , Pullman, WA, 1 5  Aug 8 2  to 3 1  Aug 8 4  
Subject Codes : N/A 
CRI S :  0 0 3 3 9 4 2  
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Object ives : By means of screening healthy lodgepole p i ne against nat u r a l  bark 
beetle attack, dens i t ie s  of i nfest ing beetles w i l l  be regulated to e l i c i t  the 
max imum_ r e s i s tance response from the t ree . Dens i t i e s  of attack i ng beetles w i l l  be 
regulated by int roduc i ng previously captured beet�es onto screened t r ees a t  
predetermined [ates � Approach : Physiolog i ca l  changes i n  these attacked t rees 
w i l l  be moni tored by sequent i al samp l i ng of phloem and wound responses and the 
subsquent analysis. of these samples for monoterpene and carbohydrate content and 
compos i t i on .  

6 0 1 .  BERRYMAN ,  A . A . , RAFFA, K . F . ,  MILLER, R . H .  Con i f e r  res i s tance t o  bark beetle 
fungal complexes . 

6 0 2 .  

Project 7 8 0 0 86 1 ( WNP0 0 4 4 1 ) ,  Washington State Un i v . ,  pullman, WA, 0 1  Sep 7 8  t o  31 
Mar 81 
Subject Codes : 6 . 2  
eRI S ;  0 0 3 3 2 0 2  

Obj ec t i v e s :  B a r k  be,et les are t h e  most dest r uc t i ve group of forest insects , and 
are annually respons ible for the loss of several b i l l ion board feet of t imbe r .  
Although there are currently no sat i s f actory means o f  control , among the most 
prom i s ing are the development of management s t r ateg ies based on the accurate 
pred i c t ion of bark beetle epidemi cs , and the development of res i s tant trees 
through e i ther gene t i c  or s i lv i cu l t u r a l  means . To develop these methods ,  i t  i s  
f i rs t  necessary t o  develop an understanding o f  the mechanisms o f  tree r e s i s tance 
to bark beetles and the i n fluence of envi ronmental s t re s s  on these processes . 
Approach: Examine the nature of predi spos i t ion to bark beetle attack in terms of 
the i n f luence of host r e s i s tance on the key stages of the attack sequence ( i n i t i a l  
ent r y ,  aggregation, and attack cessat i on ) ,  t h e  host factors associated w i t h  the 
various behavioral responses e x h i b i ted by the beetles d u r i ng t h i s  interaction, and 
physiological d i f ferences between res i st ant and suscept i ble trees . Progress : 
( 80/01 8 1 /0 1 )  Lodgepole pines were examined for a s e r i e s  of chemical and 
phy s i ological t r a i t s  pr ior to the i r  exposure to natural mounta i n  pine beetle 
at tacks . The major d i f ference between resi stant and suscept i ble t r ees was the 
greater quant i t y  of monoterpenes produced by the forme r . The dynamiC i nduct ion- o f  
the wound response, rather than any cons t i tu t i ve t r a i t s , serves as the mai n  means 
of defense to bark beetle-fungal infect i o n .  Extracts f rom the outer bark of 
res i stant and susceptible trees were applied to paper t i ssues and exposed to 
female beetles . Both benzene and methanol-water extracts induced greater feed i ng 
than control s . Non-pol a r  host compounds had greater inci tant ( i nduction of 
feeding ) and weaker s t i mulant ( continuation of feed i ng ) propert ies than polar 
cons t i tuent s . Feed ing was equal on res i s t ant and suscep t i b le tree s .  Whole-bark 
assays f rom the same trees i nd i cated that the repellent propert ies of r e s i s tant 
trees may be associated w i t h  act ive metabol i sm .  A s e r i es of f i eld expe r i ments 
were conducted to examine the r e l a t i onship between attack dens i t y ,  tree mor t a l i t y ,  
beetle reproduct ive success and beetle behav i o r .  A l l  t rees were able t o  res i s t  
attack be low a c r i t ical threshold ( 40/m2 ) . Optimal reproduct ion occurred a t  the 
attack dens i ty ( 6 2/m2 ) where the comb i ned det r i mental e f fects of host r e s i s tance 
and crowding were smalles t .  The aggregation behavior of the moun t a i n  p i ne beetle 
is cloely l i nked to the physiological state of i t s  hos t .  

BERRYMAN , A . A . , SAFRANYIK , L .  ( Ed i tors ) Mounta i n  p i ne beetle response to 
lodgepole pine stands of d i f ferent character i s t i c s .  I N :  Proceedings of the 2nd 
IUFRO Conference on Di spersal of Forest Insect s :  Evaluat ion, Theory and 
Management Impl icat ions . 
Pullman, Washington, USA; washington State Univers i t y ,  1 9 8 0 : 2 3 4 - 2 4 3  
9 re f .  1 pl . 
Subject Codes : NjA 
CAB; 1 4 8 7 5 8 6  

Flying Dendroctonus ponderosae were t rapped u s i ng pas s i ve non-di rect ional b a r r i e r  
traps a t  1 . 8  m ,  m id-bole and m i d-crown i n  thi nned and unt h i nned P i nus contorta 
stands i n  Montana and Wyom i n g .  Of 4 8 8  beetles caught , 48% were at mid-bole, 3 5 %  
at 1 . 8  m and 17% a t  m id-crown. More females than males were caught at all 
height s .  Beetles were caught w i t h  equal f r equency i-n t h i nned and unt h i nned stands 
but more trees were attacked in t h i nned stands . From authors ' s ummary . 

6 0 3 . BERRYMAN, A . A . , SAFRANYI K ,  L .  ( Ed i tor s ) .  Effect of weather on act i v i t y  and 
movement o f  lodgepole pole needle miner moths. 
Pullman, Washington, USA, Washington State Uni e rs i t y ,  1 9 8 0 : 1 4 3 - 1 5 2  
9 ref . ,  1 p l .  
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I n  a study in Banff National Par k ,  Albe r t a ,  Canad a ,  number s  o f  adult 
Coleotechnites s t a r k i  caught each hour by rotating nets a t  the top o f  Pinus 
contorta trees were correlated w i t h  envi ronmental factors . Females were act ive 
from 1 9 . 30 to 2 1 . 30 h r .  when temp. was above 11 deg. C ;  males were act i ve from 
21 . 00 h r . throughout the night when temp . was above 9 deg . C .  R a i n  s u ff ic i en t  
t o  wet t h e  foliage or w i n d s  over 1 . 2  mls ca-used a c t  i v i  ty to cease. 

604 . BERRYMAN , A . A . , STAR K ,  R . W .  1 9 8 5 .  Assessing the r i sk of lodgepole p i ne stand 
destruction by pests .  Pages 1 6 3-169 in Lodgepole pine : the species and i t s  
management .  Sympos ium proceedings . Washi ngton State Univers i t y ,  Pullman, WA. 

Destructive outbreaks of forest pests are clas s i f ied as gradient,  cyclical or 
erupt ive . The f i rs t  two types o f  outbreaks ( gradient , cyc l i ca l ) are generated 
by stand and s i te cond i t ions conducive to the reproduction and sU,r v i va l  o f  the 
pest or s t ressful for the host plant ( s ) . In these cases , outbreak probab i l i t y ,  
o r  r i s k ,  can b e  assessed w i t h  u n i d i mensional r i s k  equa t ions . ( outbreaks of the 
thi rd type, the erupt ive pes t s ,  are more d i f f icult to pred ict because the 
den s i t y  of the .pest plays a c r i t ical role in i n i t i at i ng outbreaks i n  part icular 
stands . R i s k  as sessment models for these pests requ i re a two-dimens ional 
structure that integrates stand , s i te and insect number s .  We d i scuss methods 
for developing r i s k assessment models for erup t i ve pests u s i ng ,  as an examp l e ,  
mounta i n  p i ne beetle populat ions i n f es t i ng lodgepole p i ne stands . 

605 . BORDEN , J . H . , CHONG , L . J . , LACEY , T . E .  1 9 8 6 . Pre-loggi ng b a i t i ng w i t h  
semiochemicals for the mount a i n  p i ne beetle, Dendroctonus ponderosae, i n  h i g h  
hazard stands o f  lodgepole p i n e .  Forestry Chronicle . 6 2 ( 1 )  : 20-23 . 

In s t ud i es i n  interior B r i t i sh Columb i a ,  1 5 5  lodgepole p i nes i n  3 blocks were 
bai ted w i t h  myrcene, t ransverbenol and exo-brevicom i n .  The eastern boundar y  of 
each block faced the upper edge o f  a ravine ( 0-100 m d i stant ) and the nearest 
infestat ions of mounta i n  p i ne beetles were 7 5 -200 m east o f  the bloc k s . A 
total of 96 bai ted t r ees were attccked, of which 6 3  were mass attacked. Trees 
sur round i ng 50 o f  the bai ted t r ees were infested, account i ng for 8 3 . 1 5  of the 
533 newly- infes ted trees . Ba i t i ng was thus e f f ec t i ve in concentrat i ng the 
attac k .  There was some evi dence o f  contai nment and s h i f t ing o f  i nfestat ion 
loci as a result of the ba i t ing prog ramme . B a i t s  were i ne f fec t i ve when 
app l ied in the understorey and also f a i led to draw a mass ive i n flux of beetles 
from the infestat ions 75-200 m away. Bai t i ng is cost e f fect i ve i f  enough 
beetles are contained w i t h i n  or att racted to a bai ted block to avoid the 
nece s s i t y  to d i spose of 2 trees/ha outside the block . The r i sk of future 
infestat ions is reduced by removing beetles and their broods dur i ng logging o f  
i nduced infestat ions . 

606 . BORDEN, J . H . , LACEY, T . E .  1 9 8 5 .  Semiochemical-based manipulation of the 
mounta i n  p i ne bee t l e ,  Dendroctonus ponderosae Hopk ins : a component o f  
lodgepole p i ne s i lviculture i n  t h e  Mer r i t t  t i mber supply a r e a  of B r i t i sh 
Columb i a .  Zei tschr i f t  f u r  Angewandte Entomolog i e .  9 9 ( 2 ) : 1 3 9- 1 4 5 . 

The Mer r i t t  t imber supply area i n  south-central B r i t i sh Columb i a  i s  taken as an 
example of a forest management unit i n  whi c h  large areas of mature and 
over-ma t u re lodgepole p i ne ( Pinus contorta va r .  lat i fol i a )  are vulnerable to 
infestat ion by Dendroctonus ponde rosae . Seventeen s i tes a r e  described i n  which 
2132 semiochemical b a i t s  conta i n i ng rnyrcent ( 7-methyl-3- methylene-I, 

, 6...toctadi ene.) ,  t rans-verbenal { (  lalpha, 2alpha , 5alpha ) - 4 , 6 , 6- t r i methylbi cyclo 
( J . 3 . 3 ) hept-)-en- 201 ) and exo-brevicomin (exo-7-ethyl-5- methyl- 6 , 8-
dioxabicyclo ( 3 . 3 . 3 ) octane ) were used i n  1984 as a component o f  forest 
management operat ions to manipulate popula t ions o f  D. ponderosae. The 
p r i nc ipal applicat ions of the serniochemical b a i t s  were to con t a i n  and 
concentrate infestat ions on ba i ted trees p r i or to logg i ng ,  and to ' mop up ' 
remai n i ng beetles i n  post-logg i ng treat.rnent s .  

607 . BURNELL, D . G .  A d i spersal aggregation model for mounta i n  pine beetle i n  lodgepole 
pine stands . 
Res . popul o Ecol o ( Kyoto ) ,  1 9 7 7 ,  1 9 ( 1 ) : 99-106 
Subject Codes :  N/A 
B1O: 65051692 



136 

6 0 8 .  

A d i spersal-attack theory f o r  bark beetle a t t ac k i ng trees i s  developed from a set 
o f  s i mple assumpt i on s ,  and the resu l t i ng theoret i ca l  model i s  f i t  to data from 4 
epi demic s tudies . Imp l ic a t i ons of the theory a r e  d i scussed i n  relat i on to the 
dynamics of lodgepole p ine-moun t a i n  p i ne beetle interact ions . 

CEREZKE, H . F .  
and i t s  damage 
Forest ehron . ,  
Subject Codes :  
BIO:  5 20 3 6 4 3 8  

A method for 
in lodgepole 
1 9 7 0 ,  4 6 ( 5 ) :  

N/A 

e's t i ma t i ng abundance 
pine stand s .  

3 9 2 - 3 9 6  

o f  the weevi l  Mylob ius-warreni 

6 0 9 .  CEREZKE, H . F .  Effects of wee v i l  feedi ng on r e s i n  duct dens i t y  and radial 
i ncrement in lodgepole p i ne .  
Can. J .  For .  Res . ,  1 97 2 ,  2 ( 1 ) :  1 1 - 1 5  
Subject Codes : , 5 . 1  
B1O: 54030842 

6 1 0 .  CEREZKE, H . F .  S u r v i va l  of the weev i l ,  Hylob i us warreni Wood , in lodgepole pine 
stump s .  
Canadian Journal o f  Forest Research, 1 9 7 3 ,  3 ( 3 ) :  3 6 7 - 3 7 2  
9 ref . 
Language: en 
Summary Languages : f r  
Subject Codes :  N/A 
CAB: 3 5 19 2 4  

Report s  a study o f  the occurrence o f  H .  warreni i n  s tumps o f  Pinus contor t a  var . 
l at i fo l i a  on a clear-felled area near Robb , Albe r ta , between 1961 and 1 96 5 .  
Larvae cont i nued to develop i n  the s tumps for 2 years a f t e r  tree removal , a l t hough 

larval mor t a l i t y  dur i ng t h i s  period was ca . 88% . No larvae were found in the 
t h i rd year : In the fourth year after f e l l i n g ,  an i ncrease in weev i l  abundance 
occurred In adj acent standing t rees . Number s  of newly developed adults were 
s igni f i cantly greater in the felled a r e a s ,  compared w i t h  adj acent unfel led areas , 
i n  the second year a f t e r  f e l l i ng ;  the increase was a t t r ibuted to the occurr-ence 
o f  higher tempe ratures , as a result o f  f e l l i n g ,  in the larval feed i ng zone of the 
stumps. Recommendations are made for the use o f  clear- f e l l i ng as a method for 
weev i l  cont rol . 

6 1 1 .  CEREZKE, H . F .  Bark t h i ckness and bark res i n  cav i t i es o n  young lodgepole p i ne i n  
relation to Hylob i us warreni wood ( Coleopte r a :  Cuculionidae ) .  
Canadian Journal o f  Forest Research, 1 97 3 ,  3 ( 4 ) :  599-601 
8 ref .  
Language: en 
Summary Languages :  f r  
Subject Codes :  2 . 4  
CAB: 267079 

Some patterns o f  bark t h i ckness and characte r i s t i c s  o f  bark res i n-cav i t ies i n  20 
to 25 year-old P i nus contorta var .  l a t i fol i a  are descr i bed i n  relation to the 
zone of ovipos i t ion and larval feeding by H .  warreni . The res i n-ca v i t y  

, � character i s t i c s  s t u d i e d  were s i z e ,  dens i ty p e r  mm2 of bark cross-section, and area 
as a % o f  the cross-sectional area of bark on lateral roots ,  root-col lar and lower 
stem. The zone of ov i pos i t ion and larval feeding was found to occur where the 
bark was a t  i t s  maximum thickness but where the cav i t ies were at a low den s i ty and 
the area that they occupied i n  the bark was small .  

6 1 2 .  CEREZKE, H . F .  Some paras i tes and predators o f  Hylob i u s  warreni i n  Alberta . 
S i-monthly Research Note s ,  1 9 7 3 ,  29 ( 4 ) :  2 4 - 2 5  
Subject Codes :  6 . 2  
CAB: 2 35079 

A study i n  semi-mature forests o f  P i nus contorta var .  l a t i f ol i a  showed that 
several organisms caused considerable mor t a l i t y  of H. warreni or a r e  suspected o f  
contr i bu t i ng t o  mor t a l i t y  o r  to reduced fecund i t y .  These included a wasp 
( Do l i chomi tus tuberculatus ) ,  a number o f  nematodes , m i tes ( He r i c i a  spp . ) ,  and the 
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entomogenous fungus Beauve r i a  bass i ana . 

6 1 3 .  CEREZKE, H . F .  E f fects of part i a l  g i rd l ing on growth i n  lodgepole p i ne w i t h  
applicat ion t o  damage b y  the weevi l  Hylobi u s  warreni Wood . 
Canadian Journal of Forest Research, 1 97 4 ,  4 ( 3 ) :  3 1 2 - ) 2 0  
1 9  ref .  
Language: en 
Summary Languages :  f r  
Subject Codes : N/A 
CAB: 4 0 9 5 2 3  

Leader growth and radial increment o n  t h e  'stem and ma i n  lateral roots dur i ng three 
consecut ive years after par t i a l  g i r dl i ng t r eatments were analyzed on 
25-to-30-year-old trees of P i nus contorta var .  lat i fo l i a  from a natural stand i n  
W .  -central Alberta . The t reatment s , made t o  s imulate wounds caused by larval 
feeding o f  Hylobius warren i ,  cons i s ted of the removal o f  a band o f  bark 7 mm wide 
from 0% ( control ) ,  20% , 40% , 60% , 80% and 90% o f  the root-collar c i rcumference o f  
5 B  sample t r ees . Pa r t i al g i r d l i ng reduced leader elongation and radi a l  i ncrement 
of the leader and lateral root s .  Leader height decreased w i t h  increased g i rdl i ng 
of the root-col lar during each of the three years a f t e r  t reatment . Below the 
leader , par t i a l  g i r d l i ng of the root-collar d i d  not a f fect r a d i a l  increment in the 
f i rs t  year but caused an increase during the second year and a decrease in the 
t h i rd year . At 2 cm above the par t i a l  g i rdles , radial growth above the g i rdled 
s i de of the stem was always less than on the other s i de and tended to i ncrease 
w i t h  increasing severity o f  g i rdl i ng on lateral roots extending below g i rdle 
wounds dur i ng the three post-treatm,ent year s . Two graphs that can be used to 
est imate height and radial increment losses in young p i ne stands infested by H .  
warreni a r e  presented. 

6 1 4 .  CIESLA, W . M .  Observations on the l i fe h i story and hab i t s  of a p i ne sawfly 
Neodi p r i on-nanulus-contortae hymentoptera d i p r i on i da e .  
Ann. Entomo l . Soc . Am. ,  1976 , 6 9 ( 3 ) :  391-394 
Subject Codes : N/A 
BID:  6 2 0 2 50 2 8  

Observa t i ons o n  the b iology and . ecology o f  N .  n .  contortae Ross i n  NW Montana 
are reported . Thi s  sawfly 1S known f rom Oregon, Idaho and Montana , USA and 
Alberta , Canada where i t  feeds on lodgepole ( Pinus contorta Douglas ) and ponderosa 
p i ne ( P .  ponderosa Lawson ) .  N. n .  contortae occasionally reaches epidemic 
levels causing s i gni f icant defol i a t ion. Seasonal h i s tory is s im i l a r  to that 
described for N. n. nanulus in Wi scons i n .  There is 1 gene r a t ion/year wi t h  
w i nter being passed i n  the egg stage . Larvae feed i n  June and early July on older 
needle s .  Adult emergence occurs f rom mid-Sep t .  - mid-Oc t .  Notes on occur rence 
of outbreak s ,  natural enemies and e f fect on host s  are presented . 

6 1 5 . COLE, W . E .  Popu latlon dynami c s  of mount a i n  pine beet l e .  
Project INT-2201 , Intermountain For . and Range Exp . Sta . , Ogden, UTA , 0 8  Mar 6 6  
t o  Sep 8 4  
Subject Codes : N,tA 
CRrs: 0000202 

Object i v e s :  Develop u0derstand i ng o f  the dynamics of the mountain p i ne beetle 
endemic populat ions 1 n  both managed and unmanaged lodgepole pine ; develop 
understanding of the populat ion dynamics of the mount a i n  pine beetle in ponderosa 

' pIne stands w i t h  h i gh annual mortal i t y .  Develop management s t rategies for the 
prevention and/or m i n i mizat ion of tree losses due to the moun t a i n  p i ne beet l e :  
model mounta i n  p i ne beetle popul a t i ons i n  lodgepole and ponderosa pines under 
endemic and epidemic cond i t ions , varying forest cond i t ions , and management 
s i tuat ions . Approach :  1 )  Samp l i ng methods w i l l  be developed to evaluate spa t i a l  
and temporal relat ions o f  endemic mount a i n  p i ne beetle popul a t i ons and ident i fy 
condi t i ons most conducive to epidemic popu lat ion development .  2 )  S i m i l a r  studies 
will be done on mount a i n  pine beetle populat ions in ponderosa pine.  3 )  Various 
management s trateg i es w i l l  be tested , based on knowledge gained from ( 1 )  and ( 2 )  
t o  minimi ze and/or prevent t ree losses . Experiments now underway i n  lodgepole 
p i ne w i l l  be cont inued. 4 )  Data and i nforma t ion g a i ned f rom ( 1 ) ,  ( 2 ) ,  and ( 3 )  
w i l l  be used to construct emp i r i ca l  models of these s i tuat ions for bas i s  o f  
deci s ion-making and cost/bene f i t  analyse s .  P·rogres s :  BO/I0 81/09 During the 
f i rs t  year o f  research effort on factors that t r igger outbreaks and/or ma i nt a i n  
mounta i n  p i ne beetle popula t ions a t  tolerable levels ,  a pas s i ve trapping system 
for f l y i ng beetles was developed and is now being correlated w i t h  managed and 
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unmanaged stands of lodgepole p i n e .  The role of secondary bark beetles i n  
mai n t a i n i ng low popul a t ions o f  beetles and/or predispo s i ng trees t o  allow the 
beetle populat ion to increase i s  being researched . Evidence to date s t r engthens 
the suspicion that second a r i e s  play a major role in the endemic populat ion 
maintenance. The' wide range in re'sponse o f  the mountai n  pine beetle to pondero�a 
p i ne stands suggests that the beetle may be responding to d i f ferences 1 0  
rnicroc!ima t i c  factors associated with stand development and character i s t i c s , and a 
v a r i et y  of biological and populat ion factors . Beetle f l ight through these stand s  
i s  being monitored and related to stand condi t i ons and charac'ter i s t ics o f  trees 
being attacked . Phloem moi st u r e ,  as a f fected by blue-st a i n  fung i , appears to be 
important to beetle surviva l . Harvesting s t rategies developed from research have 
been app l i ed on 6 nat ional fores t s �  4 i n  lodgepole p i ne and 2 i n  ponderosa p i ne 
stand s .  A l l  lodgepole pine areas cut . show l i t tle i f  any reinfesta t i on .  The 2 
ponderosa pine cuts are too new for any evaluation as yet . A cost-bene f i t  study 
i s  underway for the economi c s  at t h i s  t ime, but w i l l  be expanded to i nclude other 
forest resources than t imbe r . 

6 1 6 .  COLE, W . E .  The stat i s t ical and biological implicat ions o f  samp l i ng units for 
mountain pine beetle popul a t i ons in lodgepole p i n e .  
Res . pop . Ecol . ( Kyoto ) ,  1 97 0 ,  1 2 ( 2 ) :  243-248 
Subject Codes : N/A 
BID: 5 2 08 9 0 6 5  

6 1 7 . COLE, W . E .  Interac t ion between mounta i n  p i ne beetle and dynamics of lodgepOle 
p i ne s tands . 
USDA For .  Serv o Research Note ,  Intermoun t a i n  For . and Range Exp. Stn. , 197 3 ,  
No. INT-1 7 0 : 6 pp. 
6 r e f . 
Subject Code s :  N/A 
CAB: 2 5 7 6 3 3  

Summa r i ze s  the results o f  a s e r i e s  o f  stud i e s ,  in t h e  Intermounta i n  a r e a ,  o n  the 
infestat ion o f  P i nus contor t a  stands by Dendroctonus ponderosae, with empha s i s  on 
the i nf luence o f  s i te and stand factors on beetle popUla t i ons , and of beetle 
popul a t i ons on stand dynamic s .  Factors that i n f luenced the popul a t ions of beetles 
were ( 1 )  the type of hab i ta t  w i t h i n  which P. contorta grew, ( 2 )  the alt i tude of 
the stand, ( 3 )  the tree diameter , and ( 4 ) the t h i c kness o f  phloem. 

6 1 8 .  COLE, W . E .  Interpreting some mor t a l i t y  factor interact i ons w i th i n  mounta i n  p i ne 
beetle broods .  
Env i ron . Entomol . ,  1 9 7 5 , 4 ( 1 ) : 97-102 
Subject Codes : N/A 
BID: 59060096 

6 1 9 .  COLE, W . E . , AMMAN, G . D .  Mounta i n  p i ne beetle infestat ions i n  relat ion to 
lodgepole p i ne d i amete r s .  

, 
6 2 0 .  

U S  Forest Ser v o  Research Note, 1969 , INT- 9 5 :  1-7 
Subject Codes : N/A 
BID: 69082748 

COLE, W . E . , AMMAN , 
Part I :  Course of 
Gen. Tech. Rep . , 
1980 , No. INT-89 : 
many r e f . ,  1 p l .  
Subject Code s :  N/A 
CAB: 1 4 5 5 8 2 3  

G . D .  MOUnta i n  pine 
an i nfestat i on .  
Intermoun t a i n  For . 

5 6  pp . 

beetle dynamics i n  lodgepole p i ne 

and Range Exp . Stn . , USDA For .  

forest s .  

Service, 

A review of the l i terature on epidemic infestat ions of Dendroctonus ponderosae i n  
lodgepole pine fores t s ,  including some previously unpubl i shed research by the 
authors . The form of epidemics is d i scussed w i t h  reference to hab i t a t  type, 
a l t i tude , tree s i ze and phloem t h ickness.. Methods of determining stand 
suscept i b i l i ty are desc r ibed . Management alternat ives are rev i ewed in relat i on 
t o :  m i xed age/spec i e s  stands ; rotat ion time ;  stocking cont rol ; f e l l i ng and 
t h i nn i ng pract ices ; and chemical cont rol . An example i s  g i ven of management 
planning for allev i a t i ng pine beetle damage i n  an Oregon forest .  
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6 2 1 .  COLE, W . E . ,  AMMAN , G . D . ,  JENSEN, C . E .  Mathema t ical models for the moun t a i n  pine 
beetle lodgepole p i ne interaction. 
Environ. Entomol . ,  1 9 7 6 , 5 ( 1 ) :  11-19 
Subject Codes :  N/A 
BID:  61059870 

6 2 2 .  COLE, W . E . , CAHILL,  D . B .  Cutt i ng s t rateg i e s  can reduce probab i l i t i e s  o f  mounta i n  
p i ne beetle epidemics i n  lodgepole p i n e .  
Journal o f  Fore s t r y ,  1976 , 7 4 ( 5 ) :  294-297 
6 r e f .  
Subject Codes : 7 . 5  
CAB: 6 6 2847 

Reports on a sample s � rvey o f  phloem t h�ckness as related to stem d i ameter and 
beetle infestation 1n three areas In Colorado where oubreaks of Dendroctonus 
ponderosae on P i nu s  contorta had reached d i f ferent stages . Felling prescr i pt ions 
des i gned to reduce the epidemic poten t i a l  of the beetle ( by l i mit ing the res idual 
food supplies in the phloem) in the Inte rmoun t a i n  and Rocky Mountain areas o f  the 
USA a r e  d i scussed. Results showed that par t ia l  fell ing to prevent t r ee s  f rom 
reachi ng a d . b . h .  of 1 0 "  would s i gni f i cantly reduce the probabi l i ty of epidemic 
development i n  most case s .  

6 2 3 . COLE, W . E . , GUYMON , E . P . , JENSEN, C . E .  Monoterpenes o f  lodgepole pine phloem a s  
related t o  mounta i n  pine beetles . 
Research Paper ,  Intermount a i n  For .  and Range Exp. Stn . , USDA For .  Service,  
1 9 8 1 ,  No.  INT- 2 8 1 :  10 pp.  
1 8  re f .  
Subject Codes : 1 . 2  
CAB: 1 5 1 48 7 2  

Phloem samples were taken i n  1 9 7 5  from 8 6  healthy trees i n  Cache Nat ional Forest , 
Utah, and analyzed for content of OM, starch,  various forms of sugar and N .  and 
selected monoterpenes , beta-Phellandrene was much the commonest monoterpene . An 
i nteract i ve hypo t hes i s  i s  developed for monoterpene content as a function o f  
phloem thickness and t ree d i am . : i t  appea r s  t h a t  the highest conc n .  o f  
monoterpenes are found in the larger t rees ( 9- 2 0 "  dbh ) ,  where Dendroctonus 
ponderosae s u r v i va l  is bes t .  

6 2 4 .  COTTREL L ,  C . B . , UNGER , L . S . , FIDDICR, R . L .  Timber k i l led by insects i n  B r i t i s h  
Columb i a ,  1971-19 7 5 .  

6 2 5 .  

Victor i a ,  B r i t i sh Columb i a ,  Pac i f ic Forest Research Cent re,  1 9 7 9 :  31 pp . 
5 r e f .  
Language: en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 1 3 5 50 6 5  

D a t a  are presented o n  the numbers o f  t r ees k i l l ed in B r i t i sh Columb i a  i n  1 9 7 1 - 7 5  
b y  Dendroctonus ponderosae HOp k .  o n  lodgepo l e  p i ne ( Pinus contort a ) ,  western 
whi t e  pine ( P o  mont icol a )  and ponderosa p i ne ( P .  ponderosa ) ;  D; r u f i pennis 
( Kby . ) on Engelmann spruce ( P i cea enge1manni ) ;  Dryocoetes confusus Sw . ( i n , a�soc i a t ion w i t h  the fungus Ceratocy s t i s  dryocoe t i d i s )  on alpine f i r  ( Ab i es 
l a s i ocarpa ) ;  Orgy i a  pseudotsugata ( McDunn . ) on Douglas f i r :  Lambdina f i scel lar i a  
lugubrosa ( Hu i s t )  on western hemlock ( Tsuga heterophyll a )  and amabi l i s  f i r  ( A .  
amab i l i s ) ;  and Nepyt i a  f reemani Munroe on Douglas f i r .  Scolyt ids continued as 
the major cause o f  tree mor t a l i t y .  The total volume o f  t imber k i l led decreased 
markedly, espec i a l l y  in stands o f  spruce and alpine f i r .  Howeve r ,  increased 
mor t a l i t y  occurred in p i ne s tands throughout the i nter ior of the prov ince . 
Defol i a t i ng insects caused tree mor t a l i t y  i n  loca l i zed areas of the Kamloops and 
Vancouver Forest reg ions . 

COULSON , R . N .  
Annual Reviews 
Subject Codes :  
B I D :  17018716 

Populat ion dynamics o f  bark beetles . 
of Entomology, 1979 , Vol . 2 4 ,  V I I + 5 79 

N/A 
pp : 417-447 
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6 2 6 .  COULSON , R . N . , LEUSCHNER, W . A . , et a 1 .  Approach to research and forest management 
for southern pine beetle ( Dendroctonu s - frontal i s )  control . 
Envi ronmental Sci ence and Technology, New Technology of Pest Control , XVI+500 pp, 
John W i ley & Sons , N . Y . ,  N . Y . ,  USA, 1 9 8 0 ,  0 ( 0 ) : 449-470 
Subject Codes : N/A 
BIO:  1 9 0 2 37 4 6  

6 2 7 .  CROOKSTON , N . L . ,  STAR K ,  R . W . , ADAM S ,  D . L .  Outbreaks of mountai n  p i ne beetle i n  
lodgepole pine forests - 1 9 4 5  - 1 9 7 5 .  
Bul le t i n ,  Fore s t ,  Wi ldl i fe and Range Exp . Stn . ,  Uni v o  of Idaho, 1 97 7 ,  No . 2 2 :  
7 pp . 
74 ref . ,  1 map 
Subject Codes :  N/A 
CAB: 1 2 1 6 5 2 9  

Outbreaks o f  mounta i n  p i ne beetle ( Dendroctonus ponderosae ) i n  the western USA are 
mapped over this per iod and provide an i n d i cation of general hazard zones . The 
i ntervals between infestat ions at selected locations from 1 9 1 0  to 1 9 7 5  are 
tabulated and v a r i ed between 6 and 6 4  y r ;  cont rol l ing factors are thought to 
include av o phloem t h icknes s ,  age , b . a .  and s i te character i s t ic s .  

6 2 8 .  DAHL, 8 . M .  Morta l i ty o f  Monochamus larvae i n  slash f i res . 

6 2 9 .  

Can . Dep . F i s h ,  For . ,  8 i -monthly Research Notes, 1 9 7 1 ,  27 ( 2 ) :  1 2  pp . 
Subject Codes : N/A 
B W :  71069911 

DATERMAN, G . E . , CAROLTN , V . M .  JR . 
Rhyacionia buoli ana ( Lepidopter a :  
ponderosa pine forest . 
Canadian Entomolog i s t ,  1 9 7 3 ,  105 ( 7 ) : 
2 2  re f .  
CAB: 4 4 1 4 1 9  

Surv i va l  o f  European p i ne shoot mot h ,  
Olethreutidae ) ,  under caged cond i t ions i n  a 

929-940 

Results of expe r i ments i n  1968 and 1 9 6 9  showed that R.  buo l i ana developed 
succes s fu l ly i n  young , even-aged stands of Pinus contorta and P .  ponderosa i n  
central Oregon. P .  contorta and slow-growing trees of P .  ponderosa were most 
susceptible to damage . P .  ponderosa trees 7 feet h i gh appear r e s i s t ant to damage 
because of the i r  ab i l i ty to susta i n  larval feeding act i v i t y w i thout s u f f e r i ng stem 
d i s to r t i o n .  S i gn L f i cant ly h i gher egg mor tal i t y  was cons i stently observed o n  d r i e r  
study s i tes E .  o f  the Cascades i n  Oregon than on s i tes W .  o f  the Cascades i n  
Washington, where the i nsect i s  an establi shed pest o f  ornament a l s .  The major 
physical rest r a i nt on the spread o f  the insect appears to be mort a l i t y  of 
overwintering larvae caused by low w inter temperat ures . Areas i n  the western p i ne 
zone having a high suscept i b i l i ty to damage by R .  buoli ana appear t o  be southern 
Oregon and Cal i fornia north o f  40 deg . N .  lat . 

6 3 0 .  DEYRUP , M . A . , GARA, R .  I .  Insects associated wi th Scolyt i dae ( Coleoptera ) i n  
western Washington. 

, ..Pan-Paci f i c  Entomolog i s t ,  1978 , 5 4  ( 4 )  : 270-282 
2 9  ref .  

6 3 1 .  

Subject Codes ;  N/A 
CAB: 1 2 1 6 5 2 3  

L i s t s  a r e  g iven f o r  2 loca l i t i es of some 2 5  scoly t i ds and t he i r  associates o n  3 
spec i es o f  con i fer,  v i z .  Douglas - f i r ,  western hemlock and lodgepole p i n e .  
Factors i n f luencing the species and number of assoc iates ( such as presence o f  
alternat i ve hosts/prey, exposure of t ree to sunl i ght , bark t h i ckness ,  etc . )  a r e  
d i scussed . 

DOM I N I K ,  J .  
some exot ic 
Uni ve r s i ty a t  
Sylwan, 1 9 7 2 ,  

Results of 2 0  yea r s '  observat ions "on the damage caused by insects to 
spec ies of con i fers i n  the exper imental forests of the Agr i cultural 
Rogow. 
1 1 6 ( 8 ) :  11-18 



8 ref . 
Language: pl 
Summary Languages : r u ,  en 
Subject Codes : N/A 
CAB: 0 9 8 5 0 4  

141 

L i s t s  the pests of P i nu s  contorta vae . lat i fol i a ,  P .  St robus ,  Pieea pungens , p .  
s i tchen s i s ,  Pseudotsuga menz i es i i ,  Tsuga canadens i s ,  and Thu j a  p l i ca t a  observed i n  
these forests i n  Poland, and d i scusses the i r  impor tance . 

6 3 2 . DOOM, D .  On the development , damage, food plants and natural enemies of the pine 
bark-bug, Aradus c innamomeus . . 

Nederlands Basbow Ti jdschr i f t ,  198 1 ,  5 3 ( 4/5 ) :  1 1 7 - 1 2 5  
5 ref . ,  5 pl . 
Language : n 1  
Summar y  Languages : en 
Subject Code s :  N/A 
CAB: 1 5 5 7 0 8 7  

A f inal report o n  a study i n  the Netherlands , parts of which have been publ i shed 
ear l i e r .  A .  c i nnamomeus was found on Scot s ,' Aust r i a n ,  Corsican and lodgepole 
p i nes and Lar i x  leptolepi s .  No pa rasi tes of the bug were found. Several insect 
and spider predators responded i n  a dens i ty-dependent manner to the pes t .  

6 3 3 . DYER, E . D . A . , HALL, P . M .  Timing cacodyl i c  acid trea tments to k i ll mounta i n  p i ne 
beetles infes t i ng lodgepole p i n e .  

6 3 4 . 

, 
6 3 5 . 

B i-monthly Research Notes , 1 9 7 9 ,  3 5 ( 3 ) :  1 3  
3 ref . 
Subject Codes : N/A 
CAB: 1 4 7 2 6 6 9  

Trunks o f  P i nus contorta were t reated w i t h  cacody l i c  acid i n  Aug . and Sept . ,  

1 6 - 5 6  days a f t e r  the ma i n  Dendroctonus ponderosae f l ight and attac k . Ba rk samples 
showed n . s . d .  i n  attack or brood dens i t y  among treatment s .  Trees treated up to 3 
weeks a f t e r  i n i t i a l  attack showed 95-100% parent and brood mortal i t y ;  t reatment 
after 5 weeks produced no mor t a l i t y  in e i t he r  parents or b rood . 

ENTWISTLE , P . F . , EVANS , H . F . , HARRAP , K . A . , ROBERTSON , J . S .  Field t r i a l s  
control o f  the pine saw f l y ,  Neodi p r ion sert i f i e r , u s i ng pur i f ied 
polyhedros i s  v i r u s .  
Envi ronmental Research Counc i l ,  U K ,  1978 , No . 1 :  6 2  pp . 
Subject Coes : N/A 
CAB: 1 20 3 4 9 8  

on the 
nuclear 

Pur i f ied nuclear polyhedros i s  v i rus ( NPV ) was sprayed at rates of 104 , 105 and 106 
polyhed ral inclusion bodies per tree , u s i ng a M i cron M i n i -Ulva microdroplet 
machine in 8-y r-old lodgepole p i ne stands at Dumbarton Mui r ,  near Glasgow, 
Scotland . Control o f  N .  sert i f e r  soon a f t e r  hatching ( 31 s t  May 197 7 )  was good at 
the highest concn . with total mor t a l i t y  by 29 days after spray i ng .  Other 
reported t r i al s  worldwide are b r i e fly reviewed . Det a i l s  of the NPV and i t s  safety 
i n  use are g i ven in append i ces . 

ESBJERG , P .  Danish Hymenopterous 
buoliana . 
Entomolog i ske Meddelelse r ,  1 97 2 ,  4 0 :  
Language: da 
Summary Languages :  en 
Subject Codes : N/A 
CAB: 1 1 4 377 

and Dipterous 

9-20 

pa r a s i t e s  from Rhyacionia 

Tabulates data on d i s t r ibut ion ,  paras l t i za t lon rate s ,  and populat lon changes over 
3 years for parasi tes obt a i ned f rom P i nu s  contorta shoots from Danish plantat ions 
infested c h i e f ly w i t h  R .  buoli ana ( plus some R .  p i n icolana and D ioryct r i a  
ab ietella ) .  I t  i s  concluded that the indi genous pa r a s i t e s  cannot b e  used a s  a 
bas i s  for biological control i n  Denmark and cannot prevent severe i nf e s t a t i ons , 
but that the i r  reducing ef fect on populat ions i s  not negl i g ible . I t  i s  suggested 
that pa r a s i t e  longev i ty and f ly i ng ab i l i ty might be increased by estab l i s h i ng 
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umbel l i ferous flowers whi c h ,  in Canada, serve as food for adults of the paras i t i c  
speci e s .  

6 3 6 .  EVANS ,  D .  Estab l i shment and survi val o f  European p i ne shoot moth on 
cont a i ne r-grown 1-0 lodgepole p i ne .  
Info.  Repo r t , Pac i f i c  For . Res .  Centr e ,  Canada ,  1 9 7 3 ,  No. BC-X- 7 9 :  8 pp . 
8 ref .  
Subject Codes : N/A 
CAB: 3 5 1 5 3 1  

Infestat ions o f  Rhyac i on i a  buol i a na were a rt i f i ca l l y  estab l i s hed on f i r s t -year 
seedlings of P i nus contor t a  vat .  contorta and lat i fo l i a  i n  a nursery i n  Victor i a ,  
Br i t i sh Columbi a ,  from which a few adults emerged i n  the following season. It i s  
concluded that there i s  a potent i a l  r i sk o f  t r ansmitt ing R .  buoliana w i t h  1 + 0 
nursery stock from coastal nur s e r i e s  into inter ior areas that a r e  at present f r ee 
from the pes t .  Appropr i at e  quarant ine regula t i ons have _ s i nce been int roduced . 

6 3 7 .  EVANS, D .  P i ne shoot insects common i n  B r i t i sh Columb i a .  

6 3 8 .  

6 3 9 .  

Pac i f i c  Forest Research Cent r e ,  Victor i a ,  B . C . , 1 98 2 ,  BC-X- 2 3 3 :  5 6  pp . 
19 ref . 
Subject Code s :  N/A 
RCA: X l 1 3 5  

Thi s  publ i cat ion i s  a n  a i d  to the i dent i f i ca t ion of p i ne shoot insects on p i nes 
nat ive to B r i t i s h  Columb i a .  Eighty- f i ve i nsect genera are referenced, inclu d i ng 
7 5  spec i es . The most i mportant species are des c r i bed, and keys to immatu r e  stages 
and t he i r  damage symptoms are presented; s c i ent i f i c ,  fami ly and common names a r e  
g i ven. Three major tree spec i e s  a r e  involved - one i s  d i v i ded i n t o  two var iet i e s . 
S i xt y- s i x  colour photog raphs, a host d i s t r i but ion map, a glos s a r y ,  refe rences and 
an index are provided. 

EVANS, H . J .  P i ne beauty 
Q . J .  For . ,  1979 , 7 3 ( 2 ) :  
Subject Codes : N/A 
LISC : 4 2 3 1 29 

moth - more Scott i sh forests a t  r i s k .  
1 0 9 - 1 10 

Some 3 , 400 ha of lodgepole p i ne plant a t i ons i n  5 Scot t i s h  forests are ser iously 
threatened by infestat ions o f  Pano l i s  f l ammea ( Lep . ,  Noc t u i dae ) .  The results of 
mon i tor i ng the e f fects of aer i a l  spraying last year suggest that there were no 
ser ious e ffects on any section of the envi ronment stUdied . No major mor t a l i t i e s  
occu rred i n  species other than the pr imary target and sawfly larvae ( Hym . ) o n  the 
same t rees . The dec i s ion has been taken to spray the threatened areas t h i s  yea r ,  
although i t  i s  suggested that more deta i led studies be made du r i ng future 
t r eatments to assess long-term e f fect s .  

FELLIN, D . G .  Wee v i ls att racted to thinned lodgepole 
USDA For .  Servo  Research Pape r ,  Intermount a i n  For .  
No. INT-136 : 20 pp. 
21 ref .  
Subject Codes : N/A 
CAB: 2 5 7 6 2 9  

p i ne stands i n  Montana . 
and Range Exp . Stn . , 197 3 ,  

, �amage by Magda l i s  gent i l i s  t o  thinned stands o f  P i nus contorta var .  lat i fol i a  
less than or equal to 1 1  years old was studied f rom 1965 to 1 96 8 .  Adult weevi ls 
fed on needles of the current yea r ' s  shoots ,  caus ing defol i at ion.  Severe damage 
was con f i ned to young trees i n  thinned areas and along the bound a r i es of adj acent 
unthinned area s .  In the year of t h i nn i ng ,  damage was severe on crop t r ees i n  
areas t h i nned before late July, l ight where t h i nn i ngs were completed only i n  Aug . ,  
and rare i n  areas thinned a f t e r  m id-Aug . Slash was not used by the beetles , but 
i t  i s  suggested that volat i l e  mate r i a l  f rom the slash att racted the adults t o  the 
t h i nned areas . It i s  concluded that M. gent i l i s  is not a ser ious problem i n  P .  
contorta stands . 

6 4 0 .  FERGUSON, D . C .  Two new coni fe r  feeding spec i es of the genus 
lepidoptera geome t r i dae.  

Sem i o t h i s a  

Can . Entomol . ,  1 9 7 2 ,  104 ( 4 ) : 5 6 3 - 5 6 5  



Subject Code s :  N/A 
BIO: 5 4 0 5 5280 

6 4 1 .  GARA , R . I . , ' LITTKE, W . R . , AGEE, J . K . , GEISZLER , D . R . , STUART , J . D . , DRIVER, C . H .  
1 98 5 .  I n fluence o f  f i re s ,  fungi - and- mounta i n  pine beetles on 
development of a lodgepole pine -forest i n  south-central Oregon . 1 98 5 .  pages 
1 5 3-162 i n  Lodgepole p i ne :  the species and _ i ts management . Symposium 
proceedings . Washington State Univers i t y ,  Pullman, WA. 

V i rtually pure lodgepole pine stands form an edaphic cl imax commu n i t y  over 
large areas of the i n f e rt i le "pumice plateau" of south-cent ral Oregon. Dur i ng 
our ongoing stud i es on the dynamics of these forests we developed the scena r i o  
that per iodi c  f i res create fungal infection courts i n  damaged root s ;  i n  t ime , 
advanced decay develops i n  the butts and stems of these t rees . The mount a i n  
p i ne beetle preferent i al ly selects and k i lls these trees dur ing the ,f l ight 
season. As these outbreaks develop, add i t ional un infected trees are attacked. 
I n  t ime, the stage is set for subsequent f i res as needles drop, snags fall , and 
logs decay. 
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6 4 2 .  GEISZLER, D . R . , GALLUCCI , V . F . , GARA, R . I .  Model ing the dynamics of mount a i n  p i ne 
beetle aggregation i n  a lodgepole p i ne stand . 
Oecolog i a ,  1980 , 46 ( 2 )  : 2 4 4 - 2 5 3  
Subject Codes : N/A 
LISC:  5 2 4 1 7 1  

A mathema t ical model was developed t o :  ( 1 )  describe Dendroctonus ponderosae 
( Col . ,  Scoly t i dae ) aggregat ion , ( 2 )  pred i c t  the relat ion of Pinus contorta 
suscept i b i l i t y  and switching to changes i n  beetle dens i t y ,  ( 3 )  provide a st ructure 
for current knowledge, and ( 4 )  pose questions for f u rther research. The model 
indicates that a h i gh populat ion dens i ty ensures mass aggregation and consequently 
succes s f u l  t ree coloni zat i on and d i f fers from t ree to t re e ,  poss i bly depend ing on 
r e s i n  qual i t y  and production and/or the local f l y ing den s i t y  of beetles. F i e l d  
and model results i nd i cate that t r e e  s i z e  appea r s  to a f fect t h e  repellence o f  
beetles , suggesting t h a t  t h e  attack dens i ty or t h e  v i sual att ract iveness o f  large 
t r ees is a facto r .  

6 4 3 .  GIBSON, K . E . , MCGREGOR, M . D .  A review o f  selected moun t a i n  p i ne beetle 
( Dendroctonus ponderosae ) epidemics ( on lodgepole p i ne )  and the infestation 
potent i a l  for the Tally Lake Ranger D i s t r ict , Flathead N a t i onal Forest , Montana . 
Report ,  Northern Region, State and Pr ivate Forestry,  USDA Forest Ser v i c e ,  1979 , 
No. 79- 5 :  13 pp . 
1 5  ref . 
Subject Codes : N/A 
CAB: 1500099 

6 4 4 .  HALL, P . M . , DYER, E . D . A . , MCMULLAN, E . E .  Fol i a r  spray o f  acephate i ne f fect i ve 
against mountain p i ne beetle i n  lodgepole p i n e .  
B i -monthly Research Notes , 1 9 7 8 , 3 4 ( 6 ) : 3 6  
3 ref .  
Subject Code s :  N/A 
CAB: 1 286400 

Acephate ( 1 . 1 2 or 5 . 6  kg/ha a . i . )  was sprayed onto the foli age o f  1 1  trees near 
, W�l l iams Lake , Br i t i sh Columbi a ,  in July 1 9 7 5 ,  3 days a f t e r  infestat ion by 

Dendroctonus ponderosae. Three of the trees sprayed at the higher rate were 
resprayed after 1 4 - 1 8  days . Trees w�re felled at the end o f  Aug . Sample bolts 
f rom the butt and crown showed n . s . d .  i n  beetle s u r v i va l  and development between 
any of the treatments or controls , and no t r ace of acephate was found in f rozen 
samples.  

6 4 5 .  HALL, R . J .  comp i ler . Uses of remote sensing in forest pest damage app r a i sa l .  
Northern Forest Research Centre, Edmonton, Alta . , 1 9 8 2 ,  Information Report 
NOR-X- 2 3 8  
Subject Cod e s :  8 . 4  
RCA: XlOOO 

A seminar was held to review experiences and concerns in the appl icat ion o f  remote 
sensing techniques to forest pest damage appra i s a l . Papers were presented on 
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detection and analy s i s  of vegetat i ve stresse s �  app l icat ion of remote sensing to 
mounta i n  p i ne beetle management in southern Alber t a :  pract ical appiicat'ions o f  
remote sensing f o r  forest pest damage assessment ; some recent developments i n  
remote sensing a t  the Northern Forest Research Centr e :  the rol e ,  informat i onal 
requirement s ,  and pest problems of the Forest Insect and D isease Survey ( FlOS ) , 
FlOS-related remote sensing studies i n  the Pac i f i c  regioo; and the uses o f  remote 
sensing in forest pest damage app r a i sal . 

6 4 6 .  HAMEL, D . R . , OAKES, R . D .  Status of mountain pine beetle i n festat ions i n  2nd 
growth ponderosa pine s tands : L i tt l e  Belt and Big Snowy Mountains , Lewi s  and 
Clark National Fores t ,  Montana , USA, 1976 . 
For . Env i ron. Prot . ,  US For . Serv o No r t h  Reg . ,  1 9 7 7 ,  77-14 : 5 pp . 
Subject Codes :  N/A 
BID: 77068568 

647.  HAMEL, D . R . , OAKES, R . D . , HOTHEM, R.  Potent i a l  for infestation by mount a i n  p i ne 
beetle i n  lodgepole pine stands : Hungry-Horse D i s t r i c t ,  Flathead Nat i onal Fore s t , 
1 9 7 7  • 
For . Env i ron . Prot . us For . Serv o North Reg . ,  1977 , 77-1 1 :  5 pp . 
Subject Codes : N/A 
BID: 7 7 0 6 7 6 5 2  

6 4 8 .  HARRIS , J . W . E . , DAWSON , A . F . , BROWN , R . G .  Detecting windthrow, poten t i a l  foci for 
bark beetle ( Dendroctonus ruf ipenn i s )  infestat ion , by s i mple aer i a l  photog r ap h i c  
techniques . 
Pac . For .  Res .  Cent r e ,  Victo r i a ,  B . C .  Canad a , B i -monthly Research Notes , 1 97 8 ,  
3 4 ( 5 ) :  29 
Subject Codes : 8 . 4  
CAB: 1118769 

I n  a mature whi te spruce/alpine f i r/lodgepole pine stand i n  Br i t i sh Columb i a ,  1 3  
trees were felled t o  s imulate windthrow o f  i solated s ingle trees . Photography 
before and a f ter was at scales of ( a )  1 : 2000 to 1 : 3 0 0 0 ,  ( b )  1 : 6 000 to 1 : 12000 , and 
( c )  1 : 20000 . Eleven techni c i ans correctly located an average 10 of the 1 3  t r ee s  

o n  the medium scale ( b ) . Scale ( C )  was too small ,  and scale ( a )  w a s  taken a t  low 
a l t itude so that i t  was too d i f f icult to produce comparable sets of photographs 
under the cond i t ions of the t r i a l . 

6 4 9 .  HARRIS , J . W . E . ,  DAWSON , A . F . , BROWN, R . G .  EvalUation of mount a i n  pine beetle 
damage us ing aer i al photography, Flathead River , B . C .  1980 . 
Dep. Envi ronment , Can . Forest .  Serv . ,  Pac. For .  Res .  Cen . , Victor i a ,  B . C .  
BC-X-228 , 1 9 8 2 :  1 0  pp . 
Subject Codes : 8 . 4  
RCA: X1037 

6 5 0 .  HARVEY , R . D .  JR . Rate of increase of blue s t a i ned volume i n  moun t a i n  p i ne beetle 
k i l led lodgepole p i ne in northeas tern Oregon, USA. 
Canadian Journal of Forest Research, 1979 , 9 ( 3 ) : 3 2 3-326 
13 ref . ,  1 f i g . ,  2 tab.  

, �anguage : en 
Summary Languages : f r  
Subject Code s :  N/A 
CAB: 1 1 7 2 5 2 8  

Rate of spread o f  blue s t a i n  fungi i nt roduced b y  Dendroctonus ponderosae i n  
recently k i lled trees ( P .  contor t a )  was so rap i d  that salvag i ng such t rees before 
s t a ining becomes severe is d i f f i cult . 

6 5 1 .  HAWKSWORTH, F . G ,  LISTER, C . K ,  CAHILL , D . B .  1 9 8 3 .  Phloem thickness i n  
lodgepole pine : i t s  relationship to dwa r f  m i s tletoe and mounta i n  pine beetle 
( coleoptera : Scolytidae ) .  Envi ronmental Entomology 1 2 ( 5 ) : 14 4 7 - 1 4 4 8 . 

A generally accepted hypotheses i s  that lodgepole p i nes ( Pinus conto r t a ) 
i n f ected by dwa r f  m i s t letoe ( A.rceuthob i um ame r i canum) a r e  less suscep t ible to 



Dendroctonus ponderosae Hopk . than uninfected trees because they have t h i nner 
phloem. A study on 1051 trees i n  Colorado indicated that there was l i t t l e  
relationship between dwa r f  m i s t letoe intens i t y  and phloem· thi cknes s .  I t  ,was 
concluded that there was l i tt le d i f ference between dwa r f  mi s tletoe and scoly t i d  
act i v i t y ,  a t  leas t i n  Colorado. 

6 5 2 .  HEINRICHS , J .  The lodgepole k i ll e r . 
Jou r .  of Fore s t r y ,  May, 1 98 3 ,  B I t S ) : 289-292 
Subject Codes : 8 . 1  
RCA: Xl112 
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D i scusses 
lodgepole 
Rock ies . 

the economi c  
p i ne i n  the 

e f fects of infest a t i ons of mounta i n  p i ne beetle on 
S i e r ras , western Oregon, and the central and northern 

6 5 3 .  H I RATSUK A ,  Y . ,  CEREZK E ,  H . F . ,  et a l e  Forest insect and d i s ease condi t ions i n  
Alberta , Saskatchewan, Mani toba , and the Northwest Ter i to r i e s  i n  1 9 8 1  and 
pred i c t i ons for 1 9 8 2 .  
Env i ron . Can . ,  Can. For . Serv . , Nor t h .  For . Res . Cent . Edmonton, Albe r t a .  
Inf . Rep. NOR-X-2 3 9 ,  1 9 8 2 :  1 1  pp . 
Languages :  en 
Summa ry Languages : f r  
Subject Codes :  6 . 2  
RCA: X l l 1 8  

Report summa r i zes forest insect and d i sease cond i t ions i n  Albert a ,  Saskatchewan, 
Manitoba and the Northwest Ter r i to r i e s  i n  1981 and provides pred i c t i ons for 1 9 8 2 .  

6 5 4 . HODKINSON , 1 . 0 .  Long range d i spersal o f  cert a i n  species o f  Psyl 1 i dae i n  the 
northern Penni n e s .  
Entomolog i st ' s  Monthly Maga z i ne ,  1 9 7 2 ,  1 0 8 ( 1 2 9 2 - 1 29 4 ) :  2 1 - 2 2  
1 r e f . 
Subject Codes : N/A 
CAB: 067629 

Reports the d i s covery i n  1969 of large numbers o f  psyllids overwinter i ng i n  a 
Pinus contorta plantation i n  the Moorehouse National Nature Reserve at an alt i tude 
o f  5 4 9  m .  I t  i s  suggested that they may have been blown b y  winds f rom the i r  t rue 
food plants in the lowlands , pos s ibly a d i s t ance of 8 mi les . 

6 5 5 .  HOLDEN, A . V . ,  BEVAN, D .  ( Ed i tors ) .  Control of pine beauty moth by fenit rothion 
in Scotland - 1 9 7 8 .  
Forestry Comm i s s ion, Edinburgh, UK , 1978 , publ . 1 9 7 9 : 1 7 6  pp . 
Subject Code s :  N/A 
CAB: 1 1 4 7064 

S igni f i cant outbreak� o f  the nat i ve pine b�auty moth ( Panol i s  f l ammea ) on the 
exot i c  lodgepole pIne f i rs t  occurred I n  N. Scotland in 1 9 7 6 . Unsucce s s f u l  
a ttempts \vere made t o  control t h e  increa s i ng number o f  outbreaks i n  1977 w i t h  
prepa r a t i ons o f  Bac i l lus thur ingiens i s .  I n  1 9 7 8 ,  the Pest i c i des Safety 
Precautions Scheme (operated by the M i ni stry of Agr iculture, Fi she r i es and Food ) 
gave approval to the Forestry Comm i s s i on for the a e r i a l  spray i ng of feni t rothion, 

, provided that the operat ion was moni tored to assess the po s s i ble r i sk s  to both 
�urnans and to various wi ldl i f e  spec ies . An area of 5 000 ha was sprayed i n  June, 
1978 by ei ther low-volume or ULV techniques. Reports of the mon i t o r i ng operat ion 
were subm i t t ed at a d i scussion mee t i ng of organizat ions involved in Edinburgh i n  
October , 1 9 7 8 . 

6 5 6 .  HOLDEN, A . V . , STOAKLEY , J . T . ,  et a l . Aer ial app l i c a t i on of insec t i c i de against 
pine beauty moth. 
Occasional Pape r ,  Forestry Comm i s s ion , UK , 1 9 8 1 ,  No. 1 1 :  1 1 2  pp . 
6 r e f . 
Subject Codes :  N/A 
CAB: 1 3 9 5 4 5 8  

The collected reports o f  the second year ( 1979 ) of ULV spraying w i t h  
against Panol i s  f lammea on 3 1 6 6  h a  o f  lodgepole pine i n  Scotland. 

f e n i t rothion 
Spray i ng was 
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6 5 7 .  

extended t o  new outbreak s i tes a t  Annabaglish ( Bareagle forest )  i n  sw Scotland and 
i n  Craigellachie fores t ,  NE Scotland, where most of these studies were made. Good 
control was achieved w i t h  300 g/ha a . i .  and i t  was concluded that there were no 
s i gn i f icant effects on people or wildl i f e .  The 1 2  reports cover spraying 
operat ions ( 3 ) ,  mon i tor i ng the hUman envi ronment ( 3 )  and natural envi ronment ( 5 ) ,  
and future spraying ( 1 ) .  

HUNT, R . S .  Trisetacu5 ( Acarina:  Eriophyoidea ) 
Columb i a :  d i s t r ibution,  symptoms , and p rovenance 
Canadian Journal of Forest Research, 1 9 8 1 ,  11 ( 3 ) :  
4 ref . ,  1 p l .  
Languag e :  en 
Summary Languages : f t  
Subject Codes :  1 . 4  
CAB: 1 4 5 5 83 6  

o n  Pinus 
e f fec t .  

6 51 - 6 5 3  

contorta i n  B r i t i sh 

Observations were made of the occurrence of T .  campnodus on potted P .  contorta 
seedlings placed in infested plantat ions, and on 70 provenances growing i n  a 
5-yr-old plantation i n  coastal Br i t i sh Columb i a .  The m i t e ,  which causes chloros i s  
and twisted fol iage, could infest seed l i ngs a t  any t ime of the yea r .  There was 
considerable var i a t ion among provenances in symptom rat ing ( 0- 37 . 5% ) .  Coa s t a l  
provenances had s ignif icantly lower r a t i ngs than i n t e r i o r  p�ovenances ; there were 
also interactions w i t h  lat i tude and stomatal numbe r .  

6 5 8 . HYNUM, B . G . , BERRYMAN , A . A .  Dendroctonus ponderosae Hopk ins ( Coleopte � a :  
Scolytidae ) :  gallery i n i t i at ion on lodgepole p i ne dur i ng aggregat ion . 
Envi ronmental Entomolog y ,  1 98 1 ,  10 ( 6 ) : 8 4 2-846 
1 6  ref . ,  4 f i g .  
Subject Codes: N/A 
CAB: 1 4 9 9 4 1 5  

G a l lery s t a r t s  b y  Dendroctonus ponderosae Hopk . were observed during aggregation 
on lodgepole pine ( Pinus contorta )  in Montana . Two phases of gallery i ni t i at ion 
were ident i f ie d :  acceleration and decelera t ion.  The acceleration phase i s  
characteri zed b y  a n  increasing rate o f  gallery i n i t i a t ion and was h i g h l y  var i able 
in the trees sampled. The deceleration phase is characte�ized by a decreasing 
rate of gallery i n i t i a t ion and was s i g n i f icantly and l i nearly correlated w i t h  
cumulative galle�y s t a r t s  a day or more old ( r  = -0 . 24 ) . Tranformation oE the 
data to adjust for var i at ion between trees increased the lat ive gallery star � s  a 
day or more old to - 0 . 97'. The resul t i ng improvement i n  correlation suggests that 
var iat ion i n  D .  ponderosae attack rates between t rees can be a t t r ibuted prima r i l y  
to host factors . A l inear model of gallery i n i t i a t i on dur ing aggregation i s  
presented. 

6 5 9 .  HYNUM, B . G . , BERRYMAN, A . A . , NORRI S ,  D . M . , BAKER, J . E .  
( COleoptera : Scolytidae ) :  pre-aggregation landing 
lodgepole p i ne .  

Dendroctonus ponderosae 
and gallery i n i t i at ion on 

Canadian Entomologi s t ,  1980 , 1 1 2 ( 2 ) :  1 8 5 - 1 9 1  
30 ref . ,  1 f i g .  
Subject Codes :  N/A 
CAB: 1 2 9 8 7 3 0  

Landing rates as mon i tored b y  landing traps i n  a forest i n  
1976 indicated t h a t  Dendroctonus ponderosae Hop k .  was not 

�p i ne ( P i nus contorta ) before the f i rs t  gallery was star ted . 

Montana i n  1 9 7 5  and 
attracted to lodgepole 

Bark terpene odours 

and DBH ( di ameter at breast height ) were not correlated w i th beetle landing rates, 
w i  t h  the except ion of beta-phellandrene ( 3-methylene-6-
( l-methylethyl ) cyclohexene ) ,  which accounted for a s t a t i s t ically s i gni f i cant 18% 
of the var i a t ion in landing rate s .  Beetles were unable to d i s t ingu i sh between 
hos t s ,  dead host s  and non-hosts before landing . The elderberry p i t h  bioassay of 
D . M .  Nor r i s  and J . E .  Baker indicated the presence of a gallery i n i t i a t ion 
s t imulant in the bar k .  Landings appeared to occur a t  random over the available 
vertically d i s t r ibuted surface areas, and gallery-i n i t i a t ion s t imulants determined 
when and where trees were attacked . 

660 . ILNYTZKY , S . ,  SUTHERLAND , J . R .  Methyl bromide fumiga t i on of l i f ted lodgepole pine 
seedlings for European Pine shoot moth control . 



6 6 1 .  

Tree Planters ' NO.tes , 1 9 7 5 ,  26 ( 4 ) :  1 4 - 1 5 ,  2 3  
4 ref .  
Subject Codes : N/A 
CAB: 630999 
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Repor ts fumigat ion experiments on 1 + 1  and 2+0 P i nus contorta seedl i ngs l i fted i n  
Feb. 1974 a t  Surrey , B r i t i s h  Columbi a ,  i n  the zone infested w i t h  Rhyacionia 
bUo l i an a .  The experiments showed that R .  buoliana could be completely ,k i l l e d ,  
w i thout s igni f icant reduction i n  seedling surviva l ,  when the seedl i ngs were 
fumigated w i t h  1 Ib MeBr/250 f t 3  a i r  i n  closed cardboards boxes_ ( w i t h  holes 
punctured in the l iner bag at each end of the box ) ;  the seedl i ngs were stored i n  
the boxes for u p  t o  8 weeks before and u p  t o  1 6  weeks a f ter fumiga t ion . Results 
w i t h  open boxes were somewhat less sat i s factory. 

ILNYTZ,K Y ,  S . , SWEETEN, J. R .  
p i ne seedl ings for European 
Tree Planters ' Notes , 1976 , 
6 ref . 
Subject Codes :  7 . 3  
CAB: 9 2 B 3 7 2  

Fumigation o f  barerooJ and 
pine shoot moth control . 
27 ( 4 ) :  21- 2 2 ,  3 3  

container-grown lodgepole 

Fumigation w i t h  myethyl bromide in Sept-Oc t .  or Feb-Mar . had no s i gni f icant 
phytoto x i c  ef fect on 2+0 naked rooted seed l i ng s  or 1+0 conta i ne r  stock o f  P i nus 
contort a .  Larvae of Rhyacionia buioli ana were equally suscept ible ( 99 %  mor t a l i t y )  
t o  fumigation i n  spring or autumn; mortal i ty of R .  buoliana was 100% i n  dry 
cond i t ions . 

6 6 2 .  JOHNSON , W . , AVERILL, D .  Forest i nsect and d i sease cond i t ions in the Rocky 
Mount a i n  region. 
T i mbe r ,  Forest Pes t , and Cooperat i ve Forestry Management , Rocky Mounta i n  Region 
USDA Forest Service , 1 9 8 2 :  42 pp . 
Subject Codes : 6 . 2  
RCA: Xll03 

6 6 3 .  KAUPP, W.J.  A s i mple method of assessing the quant i t ies o f  nuclear polyhedros i s  
v i ru s  entering the s o i l  from d i seased popul a t i ons o f  European pine sawf l y .  
S i -month1y Research Notes, 1 98 0 ,  36 ( 6 ) : 3 1  
Subject Codes :  N/A 
CAB: 1 3 7 7 6 1 B  

A technique i s  described that was developed f o r  asses s i ng the amounts o f  nuclear 
pOlyhedros i s  v i rus entering the s o i l  f rom d i seased colon i e s  o f  Neod i p r i on s e r t i fer 
( Geof f r . )  in s tands of lodgepole pine ( Pi nus contort a )  in Scot land. D i sposable 
plas t i c  pots of volume 230 ml and d i ameter 10 cm, w i t h  4 equal l y  spaced holes 
punched i n  the s i des 1 cm f rom the r i m  and conta i n i ng 25 m1 washed f i ne s i lver 
sand were placed on the ground under the canopy trees j u s t  before the sawfly eggs 
hatched . The pots were removed a f t e r  the larvae had d i s appeared from the trees 
( e i ther to pupate or because o f  vi rus mor ta l i ty ) ,  and v i rus polyhedra that had 
accumulated in the pots were ext racted from the sand and the i r  numbers e s t i mated . 
Sample r.esults are presented, and i t  i s  suggested that the technique can be used 
for study i ng v i rus ecology in va r i ous insect hos t s .  

6 6 4 .' K'LE I N ,  W . H .  Beetle-k i l led pine est imates . 
Photogramme t r i c  Eng i neering, 197 3 ,  3 9 ( 4 ) :  385-388 
2 r e f .  
Subject Codes : N/A 
CAB: 1492BB 

A study was made to determine the feas i b i l i ty o f  assessing the numbe rs of P i nus 
contorta k i l led by Dendroctonus ponderosae from examination of 35-mm colour photos 
on a scale of 1 : 5000 . Counts of dead trees were made by unt r a i ned interpreters on 
stereo photos , and compared w i t h  ground counts .  Interpreters were also requ i red 
to d i s t ingu i sh ' new faders ' ( beetle-at tacked trees whose crown d i scolours in the 
season following attack ) f rom all other mort a l i t y .  80th types o f  count were made 
w i th acceptable accuracy . 

. 
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6 6 5 . KLEIN, W . H .  Estimating bark beetle- k i lled lodgepole p i ne w i t h  h i gh a l t i tude 
panoramic photography. 

666 . 

Photogramme t r i c  Eng inee r i ng and Remote Sens i ng ,  1 9 8 2 , 4 8 ( 5 ) :  7.33 - 7 3 7  
6 r ef . ,  2 pl . ,  ( 1  cOL . ) 
Subject Codes : 8 . 4  
CAB: 1 5 5 6 6 9 4  

Panoramic colour I R  aer i al photographs were taken i n  Jul y ,  1 9 7 8  w i t h  a n  Itek 
KA-80A optical bar camera over stands in south central Montana dominated by P i nu s  
conto r t a .  Conventional a e r i al photographs were also collected i n  1 9 7 8  and 1 9 7 9 .  
Estimates o f  the numbers of- trees k i lled b y  Dendroctonu5 ponderosae ( " faders " )  and 
t h e i r  volume from the ·two aer i al surveys, were compa red . Standard e r rOt:"s for 
fader and volume e s t i mates for the panoramic survey were acceptabl e :  P .  
ponderosa mor t a l i t y  i n  1 9 7 7  was e s t i mated a t  1891510 plus o r  minus 1 9 4 8 0 4  trees 
and 27001000 plus or minus 3682000 cu . f t .  i n  volume . Problems encountered w i t h  
interpretat ion and data analys i s  are d i scussed . Accuracy of tree counts decreased 
with increas i ng d i stances from the nad i r .  The panoramic survey was more 
expen s i v e ,  but covered a much greater propor t ion of the outbreak area . 

KLEIN, W . H . , PARKER , D . L . , JENSEN, C . E .  Attac k ,  
t r ends o f  the mounta i n  p i ne beetle i n  a lodgepole 
Env i ron . Entomol . ,  1978 , 7 ( 5 ) :  732-737 
Subject Codes : N/A 
LISC : 2 3 5 3 1 5  

emergence and stand deplet ion 
p i ne stand d u r i ng an outbreak . 

Yearly t r ends of lodgepole p i ne ( P i nus contor ta var .  lat i f ol i a :  P i naceae ) 
mor t a l i t y  i n  relat ionship to attac k i ng and emerged Dendroctonus ponderosae ( Col . 
Scolytidae)  popula t i ons were measured dur i ng the l i f e  span of an epidemic w i t h i n  a 
square-mile a r e a .  Epidemic levels of infestat ion were recorded for 7 yea r s ,  w i t h  
peak tree k i ll i ng occu r r i ng the 4 t h  yea r .  More smal l  trees were k i l led than large 
ones, but i n  proport ion to the i r  occurrence the large t rees were k i lled f i rst and 
at a higher rate . Both dens i ty and total numbers of attac k i ng and emerged beetle 
popul a t i ons e x h i b i ted marked changes dur i ng the course o f  the epidemi c .  The 
patterns of total a t t ac k i ng and eme r g i ng beetle popUlat ions were s im i lar to the 
t r end of annual tree mor t a l i t y ,  but population dens i t ies expressed on a square 
foot bas i s  showed d i f ferent trends . Generally,  the dens i ty o f  attack i ng beetles 
increased du r i ng the epidemi c ,  and whi le emergence remained relat i vely stable 
dur i ng the b u i l d-up years ,  it dec l i ned rapidly du r i ng and following the peak year 
of tree k i ll ing . Up to and includ i ng the year of max i mum t r ee k i l l i n g ,  trees o f  
all s i zes produced more beetles than they absorbed, but approached oc fell below a 
hypothe t i ca l  1 : 1  eme rgence-attack c a t i o  du r i ng the waning years of the outbrea k . 
A greater percentage of emerged beetles became establi shed i n  host trees dur i ng 
the dec l i n i ng yea r s .  

667 . KUSCH, D . S .  Pine needle scale. 

668 . 

Env i ron . Can . ,  Can. For .  Serv . , Nort h .  Forest Res . Cent . Edmonton, Albe r t a .  
Pest Lea f l .  PL 16-7 7 .  Revised 1981 . 
Subject Codes: N/A 
RCA : X1Q24 

LAVIGN E ,  R . J .  L i fe h i story,  cultural and natural control o f  important 
pests in wyoming forests . 
Project WYO-169-081 ,  P . O .  Box 3 3 5 4 ,  Uni v .  Station, Laram i e ,  WYO, 0 1  Oct 
}O Sep 86 
Subject Codes: N/A 
eRrS: 0084358 

insect 

81 to 

Objec t i ves : To vali date and evaluate a cultural technique for mounta i n  p i ne 
beetle control . To s u rvey Wyoming to ascer t a i n  status,  d i s t r i bu t ion, host plants 
and par a s i t e  complex o f  the western budworm. To determine damage potent i a l  of a 
pholoxye r i d ,  P i neus sp . ,  on lodgepole pine i n  southern Wyoming . To study the 
e ffect of spec i e s  o f  �he genus Laph r i a  on forest insects , to clar i f y  the status of 
the genus Laph r i a  1 n  North Ame r i ca and to provide keys to all the spec i e s .  
Approach : By f e l l i ng ,  l imbing, buc k i ng and long i tudinally cutt i ng bolts of beetle 
i nfested p i ne trees,  the e f fect o f  bark sloughing and camb i a l  d r y i ng on brood 
production w i l l  be determined . Ut i l i z ing collect ion, l i ght traps and rea r i ng 
techn i ques , western budwocm d i s t r i b u t ion, hOst plants ,  and paras i tes w i l l  be 
asce r t a i ned . Per iodi c  s ampl i ng and a r t i f i c i al manipulation of P i neus sp. w i l l  be 
asce r t a i ned . Behavioral observations w i l l  be made on spec ies of Laph r i a  
encountered in Wyoming fores t s .  Prey w i l l  be ident i f ied and dens i t i e s  o f  the 
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a s i lids and predation rates w i l l  be related to the dens i t ies of forest pests 
captured . Specimens of the genus Laphr i a  w i l l  be borrowed from museums throughout 
the United States , they w i l l  be ident i f i e d ,  new species w i l l  be described and keys 
w i l l  be prepared to all spec i es . Progress : A program was i n i t iated for the 
cultural control o f  the mount a i n  pine bee t l e ,  Dendroctonus ponderosae in October 
o f  1 98 1 ,  at which t ime 100 trees were felled, bucked and slashed. Addi t i onal 
treatments w i l l  be made in Apr i l ,  May and June o f  1 9 8 2 .  Data w i l l  be collected 
during the summer season . L ight traps were run a t  various locations throughout 
the state to obt a i n  data on the d i s t r i bu t ion of the western spruce budworm, 
Chori s toneura occidental i s .  A paper i s  i n  preparat ion . 

6 6 9 .  LIBBEY, L . M . ,  RYKER, L . C . , YANDELL, K . L .  1 98 5 .  Laboratory and f ield studies o f  
vola t i les released b y  dendroctonus ponderosae coleoptera scoly t i dae . 
Zei tsch r i f t  Fuer Angewandte Entomologi e .  100 ( 4 ) : 38 1- 3 9 2 .  

Volatiles produced b y  mounta i n  pine beetles ( MPB ) ,  dendroctonus ponderosae, 
were ident i f ied by GC./MS from a i r  passed over emergent males , fed males , and 
the frass of v i rg i n  females reared from lodgepo l e ,  ponderosa ,  whi te and sugar 
pine . Exo- and endo-brev i comin were released by males from a l l  four host s .  
Unfed males f rom lodgepole pine also released d i acetone alcoho l ;  unfed males 
f rom whi t e  pine released front a l i n .  The f r a s s  o f  females from all four hosts 
released t r ans-verbenol, l inalool , borneol , verbenone, myrtenol , and 
piperi tone. Other volatiles such as c i s-verbeno l ,  t r ans-pi nocarveol , 
terpinen-4-01, alpha-terpineol , octanone , and 2-P-methen-7-0 1 ,  were detected 
from frass of MPB reared from certain hosts but no othe r s ,  results of cross 
feeding expe r i ments between MPB from whi te and lodgepole p i ne indicated that 
d i f ferences i n  frass vol a t i les among the populat ions s t u d i ed result f rom the 
monoterpene compO S i t ion of the host pine d i et rather than from physiological 
d i f ferences among populat ions . Males reared from and fed i n  a l l  four hosts 
released frontalin and var ious other vola t i les . I n  f i eld bioassays , 
3-caren-10-ol changed the sex ratio of MPB t rapped to favor males , and 
p i nocarvone reduced the response to 48% of the att ractant control . L i nalool, 
pipertone, trans-pinocarveol , acetone , and ethanol d i d  not a f f ect t rap catches 
a t  the evaporation rates tested. Exo-brevicomin was inhi b i t i ve a t  the highest 
concentration tested and had no e ffect on aggregation a t  lower evaporation 
rates down to < PPM. ( - ) -trans-verbenol and myrcene att racted more male MPB 
than ( + ) -trans-verbenol and ( + ) -alpha-pinene , respect ively ; but females were 
att racted equal l y .  A h i g h  concentration o f  f ront a l i n  inhibi ted aggregat ion, 
but a low concentration ( 100 NG/H ) neither i n h i b i ted nor enhanced aggregat ion . 

6 7 0 .  LINDGREN , B . S .  Pests of lodgepole pine , P i nus conto r t a ,  w i t h  part icular reference 
to poten t i a l  impact in Sweden.  

, 

Forest Entomology Repo�t , Swed ish Unive r s i t y  o f  Agr icultural Sci ences , 1 9 8 0 , ( 3 ) :  
1 2 5  pp . 
1 2  pp. of ref . 
Language : en 
Summar y  Languages : sv 
Subject Code s :  6 . 2  
CAB: 1 4 9 6 5 8 2  

A comprehensive l i terature review i s  presented of the lodgepole pine ( P i nus 
contorta ) and i t s  associated di seases ( i ncluding those transmitted by insects )  and 
pests ( i ncluding a r thropods ) .  Potent i a l  problems in Sweden are d i scussed. It i s  
concluded that the tree i s  s u i table for int roduct ion t o  northern Europe and 
possibly elsewhere . 

6 7 1 . LONGHURST, C . ,  BAKER , R . , MOR T ,  K .  Response of the sawfly D i p r ion s i m i l i s  to 
chiral sex pheromones . 
Expe r i ent i a ,  1980 , 3 6 ( 8 ) :  946-947 
10 re f .  
Subject Codes : N/A 
CAB: 1 3 5 5087 

Males of Dipr ion simi l i s  ( Ht g . ) i n  a plantation o f  lodgepole p i ne ( Pinus contor t a )  
i n  Wales responded t o  both the ( + ) - ( 2R , 3R ,  7R ) - and ( - ) - ( 25 ,  3 S ,  7 5 ) - enantiomers 
of i t s  sex pheromone , erythro- 3 , 7-dimethylpentadecan-lyl propionate.  A m i x t u r e  of 
the 2 enat iomers induced a response similar to that o f  the i nd i v i dual component s . 

6 7 2 .  LUC K ,  R . F . , DAHLSTE N ,  D . L .  Bionomics o f  the P i ne needle sca l e ,  Chionasp i s  
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p i n i foli a e ,  and i t s '  natural enemies at South Lake Tahoe , Cal i fo r n i a .  
Annals of. the 'Entomologi c a l  Soc i ety of Ame r i c a ,  1 97 4 ,  67 ( 3 ) :  3 0 9 - 3 1 6  
3 9  r e f .  
Subject Codes : N/A 
CAB: 380600 

Reports a study at four infested s i t e s ,  between 1969 and 1 97 1 ,  showing that two 
d i s t inct scale populat ions occur- sympa t r i ca l l y ,  one on P i nu s  c.ontorta and one on 
P .  j e f f rey i .  The P. contorta populat ion is par thenogenet i c  and .overwinters as 
eggs , whi l e  the P .  j e ff reyi populat ion i s  b i sexual and .overwi nt e r s  a s  _g r a v i d  
females . I t  i s  not c e r t a i n  whether t h e  populations a r e  ecotypes o r  d i s t i n c t  

spec i e s .  Five natural enemies associated w i t h  the scale a r e  repor ted : 
popul a t i ons on P .  contorta are paras i t i zed b y  the chalci doids Prospaltella bella 
and Physcus howar d i , while the scale on P. j e f f reyi is paras i t ized by 
Achrysochar i s  phenacaps i a ;  these d i fferences per s i st even in m i xed s t and s . 

6 7 3 .  LOCK, R . F . , DAHLSTEN, D . L .  Natural decline of a P i ne needle scale ( Ch i onaspi s  
p i n i fo l i ae ( Fi tch»  outbreak at South Lake Tahoe , Cal i fo r n i a ,  fOllowing cess a t i on 
of adult mosqu i to control w i t h  malathion. 
Ecology , 1 97 5 ,  5 6 ( 4 ) :  893-904 
35 ref.  
Subject Cod e s :  N/A 
CAB: 5 2 5 5 5 4  

A fuller account of a study already not iced of a Chionaspis p i n i fol i ae infestat ion 
on Pinus contorta and P. j e f f r ey i .  

6 7 4 . LYON, R . L .  Contact tox i C i t y  of 4 0  insect i ci de s  tested on pandora moth larvae. 
US For . Servo  Research Note PSW- 2 3 5 ,  1 9 7 1 :  1 - 4  
Subject Codes : N/A 
B1O:  72085016 

6 7 5 .  MCCAMBRIDGE, W . F . , KNIGHT , F . B .  Factors a f f ec t i ng spruce beetles dur i ng a small 
outbreak . 
Ecology, 1 97 2 ,  5 3 ( 5 ) ,  830-839 
1 6  ref . 
Subject Codes : 3 . 4  
CAB: 0 9 8 5 4 4  

I n  1 9 5 7 ,  Dendroctonus ruf ipennis beetles i ncreased t o  outbreak numbers i n  logg ing 
slash on a north-cent r a l  Colorado s i t e ,  entered l i v ing P i cea engelmanni i  t rees , 
and rema ined epidemic for two yea r s . Reduced fecundi t y  of the beetles was the 
f i r s t  ind icat ion of the decline of the outbrea k ,  which was caused by nematodes and 
unknown agent s .  S i gn i f i cant causes of summer mortali t y  were p i tc h ,  i nt ra and 
interspec i f i c  compe t i t ion for food , predation by woodpeckers and f l i e s ,  and 
paras i t i zat ion by wasps . Desiccation by both food and beetle larvae, enhanced by 
woodpecker feedi ng act i v i t y ,  cont r i buted s igni f i cantly to the dec l i ne .  Winter 
mort a l i ty was attr ibuted mainly to woodpeckers , although tempe ratures down to -29 
deg . C caused addi t ional losses . The e f fects of the outbreak on the spruce were 
considerable. Scattered groups of large-di ameter trees were k i ll e d ,  and the 
compos i t ion of the stand was altered i n  favour of A b i e s  1as iocarpa and P i nus 
contorta . However , mean t ree d i ameter was not s i g n i f i cantly reduced . 

6 7 6 .  MCCLELLAND , B . R . , LOWE, J .  Response of woodpeckers and t he i r  e f fect on mor t a l i t y  
of mounta i n  p i ne beetles i n  lodgepole p i ne .  
Project MONZ07808 , Uni v .  o f  Montana , M i ssoula, MON, 0 1  May 7 8  t o  1 7  June 8 0  
Subject Codes : 6 . 6 ,  8 . 8 . 1  
CRrS :  0075188 

Objec t i ve s :  Determine the feeding dens i t ies of woodpeckers in areas of epidemic 
and endemi c  populat ions of moun t a i n  p i ne bee t l e .  Determine the number s  of nes t i ng 
p a i r s  of woodpeckers i n  these same area s .  Assess woodpecker caused mor t a l i t y  of 
beetles on the study s i tes . Character i ze a c t i ve woodpecker nest t r ee s ,  relat i ng 
f i ndi ngs to forest management practices.  Determine dens i t i es of other b i rds 
feedi ng on beetles . Approach: Locate study plots i n  beetle epidemic areas and 
control plots in endemic areas i n  the North Fork d r a inage of the Flathead R i ver , 
Montana. Census woodpecker w i t h  var i able-width s t r i p  sample .  Locate nest s i tes . 
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Census beetle on woodpecker feeding trees and o n  adjacent caged t rees . Assess 
beetle mort a l i t y .  progres s :  Relat ionships between f ive woodpecker species and an 
epidemic populat ion of mountain pine beetles ( Dendroctonus ponderosae ) were 
studied in lodgepole p i ne forests of Northwestern Montana f rom March 1 9 7 8  through 
September 1979 . Downy ( P i coides pubescens ) ,  H a i r y  ( P .  v i l1osu s )  Northern 
Three-toed ( P .  t r i dactylus ) ,  and Pileated ( Dr yocopus p i leatus ) Woodpeckers were 
observed nes t i ng i n  the study area and feeding on the beetles . H i gh total 
dens i t i es of feeding woodpeckers were 5 7 . 3  woodpeckers per 100 acres ( 40 ha l in 
the 1-977-78 Winter and 3 4 .,4 woodpeckers per 100 ·acres ( 40 ha ) in the 1978 breeding 
season. the h i ghest nesting dens i t y  was 1 4 . 3  pai rs per 100 acres ( 40 ha ) i n  the 
1 9 7 9  breeding season. Northern Three-toed and H a i r y  Woodpeckers were the most 
abundant species in the study area , comp r i s ing 6 1 - 1 0 0 %  of the feeding woodpeckers 
censused per season and 76% o f  the nests located.  Feeding woodpeckers d i st urbed 
about 10% o f  the bark on lodgepole attacked i n  1 9 7 8  by beetles . Thi s  cont r i buted 
to overall beetle mor t al i ty o f  9 6 - 9 8 % ,  but the woodpeck e r  feeding d i d  not appear 
to exert a controlling e ffect on the epidemic beetle population. Severe wi nter 
and summer weather cond i t ions probably were the most important factors i n  caus i ng 
h i gh beetle mor t a l i t y .  

677 . MCGHEHEY , J . H .  Ter r i to r i a l  behavior o f  bark 
ponderosae ) on lodgepole pine. 

beetle males ( Dendroctonus 

Can . Entomol . ,  1968 , 100 ( 11 ) : 1 1 5 3  
Subject Codes :  N/A 
BID:  50033400 

6 7 8 .  MCGREGOR , M . D .  Occur rence of the sugar pine tort r i x  Cho r i stoneura- lamber t i ana i n  
the inter mounta i n  and northern regions , USA - ponderosa p i n e ,  lodgepoie p i ne .  

6 7 9 .  

J .  Econ. Entomo l . , 1968 , 6 1 ( 4 ) : 1 1 1 3 - 1 1 1 4  
Subject Codes : N/A 
BID:  50033183 

MCGREGOR, M . D .  Biological observations 
Chori stoneu ra-lambert i ana lepidoptera 
southeastern Idaho and western Montana . 
Can . Entomol . ,  1970 , 1 0 2 ( 10 ) :  1 2 0 1-1208 
Subject Codes : N/A 
BIO:  52019193 

on the l i fe h i story and 
tor t r i cidae on lodgepole 

hab i t s  
p i ne 

o E  
i n  

680 . MCGREGOR, M . D .  ( e t  a l ) Mount a i n  pine beetle i n  Montana , 1 9 7 7 . Report , Northern 
Region, State and P r i vate Fore s t r y ,  USDA Forest Ser v i c e ,  1 97 8 ,  No. 78- 2 ;  78-4 ; 
7 8 - 6 ,  78- 8 ,  10 pp . '  1 1  pp. , 1 4  pp. + 1 map, 1 2  pp . 
Subject Codes : N/A 
CAB: 1500097 

Four papers on the status of Dendroctonus ponderosae i n  s t ands o f  lodgepole pine : 
McGregor ,  M . D . ; Hame l ,  D . R . : Oakes , R . D . ; Meye r , H . E .  Evaluat ion of mounta i n  
p i ne beetle i n  h i g h  use areas and other infested stands on the Hebgen Lake Ranger 
D i s t r i c t ,  Gal l a t i n  Nat ional Fores t ,  1977 ( 10 re f . ) .  McGrego r ,  M . D . : Hame l ,  D . R . ; 
Meye r ,  H . E .  Status of mounta i n  pine beetle infest a t i on ,  Bozeman-Gal l a t i n  Ranger 
D i s t r ict , Gallat in Nat ional Fores t ,  1977 ( 14 r ef . )  McGrego r ,  M . D . ; Hame l ,  D . R . , 
Kohle r , S .  Status o f  mountain p i ne beetle infest a t i ons , Glac i e r  National Park and 
Glacier View Ranger M . D .  Status of mount a i n  p i ne beetle infestat ions , Kootenai 

, Npt ional Forest ,  Montana , 1 9 7 7  ( 20 ref . ) .  

6 8 1 . MCGREGOR, M . D . , BENNETT, D . O . ,  MEYER, H . E .  Evaluation o f  mountain p i ne beetle 
( Dendroctonus ponderosae) infestation ( o f  lodgepole p i ne ) ,  Hebgen Lake Ranger 
D i s t r i c t ,  Gal l a t i n  Nat i onal Forest , Montana - 1 9 7 8 . 
Report ,  Northern Region, State and Priva,te Fores t r y ,  USDA Forest Serv i c e ,  1 9 7 9 , 
No. 79-6:  8 pp . 
6 ref .  See abstract for CAB 1 5000 9 7 .  
Subject Codes : N/A 
CAB: 1500098 

6 8 2 .  MCGREGOR, M . D . , HAME L ,  D . R . , OAKES, R . D .  
infestations, Thompson Ri'ver d r a inage , 

Evaluation of mounta i n  pine beetle 
Pla i ns D i s t r i c t  Lola National Fores t ,  
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Montana , USA, 197 6 .  
For . Environ-. Prot . ,  U S  For . Serv . ,  North Reg . ,  197 7 ,  77- 5 :  B pp . 
Subject Codes: N/A 
BlO: 17053743 

6 8 3 . MCGREGOR, M . D . ,  HAMEL , D . R ' r OAKES, R . D .  Status o f  mountain pine beetle 
infestation, Galla t i n  Nat i onal For es t ,  1976 . 
For .  Environ. Prot . US For . Ser v o  North Reg . ,  197 7 ,  7 7 - 1 2 : 8 pp . 
Subject Codes : N/A 
BIO: 17067651 

6 8 4 .  MCMULLEN, L . H . , BETTS , R . E .  Water spr i nk l i ng i nh i b i ts emergence of mount a i n  p i ne 
beetle. 

6 8 5 .  

6 8 6 .  

Canadian Forestry Service Research Note s ,  1 9 8 1 ,  1 ( 2 ) :  - 10-11 
5 ref .  
Subject Codes : N/A 
CAB: 1 4 1 8 5 3 2  

I n  studies i n  Br i t i s h  Columbi a  o n  t h e  control o f  Dendroctonus ponderosae Hop k .  
breeding i n  logs from i nfested trees that had been felled , 8 bolts of lodgepole 
pine ( Pinus contort a )  were sprinkled w i t h  water f rom a hose cont i nuously dur ing a 
storage period from 16 July to 25 August .  Only 12 beetles emerged from the 
treated bolts, as compared w i t h  935 from unwatered ones . 

MCMULLEN , L . H . , BETTS, R . E .  198 2 .  Water spr i n k l i ng 
emergence of mount a i n  pine beetle in lodgepole p i n e .  
5 8 ( 5 ) : 205-206 . 

of log decks to reduce 
Forestry Chronicle 

Exper i mental decks containing lodgepole pine logs i nfested with dendroctonus 
ponderosae were constructed at a mi ll s i t e  i n  B r i t i sh Columb i a ,  and soaked w i t h  
water from July 8 ( before beetle f l ight ) to august 1 8  ( when most beetles would 
have emerged ) .  Survival of young beetles in logs soaked by surface hoses was 
est imated at 4 . 6 %  compared w i t h  9 2 . 8% survival in unsoaked cont rol s ; s u r v i va l  
i n  pa r t i a l ly-soaked logs ( u s ing a hose w i t h i n  the deck ) was intermed iate . 

MAHER, T . ,  MCLEAN, J . A .  Investigat ions on the i mpact 
terminal weevi l  on lodgepole p i ne i n  the B . C .  inter ior . 
e . c .  M i n i s t ry of For . ,  Res . Rev . , 1980- 8 1 : 5 4  
Subject Codes : N/A 
RCA: Xll72 

of the lodgepole 
E . P .  894 . 

p i ne 

687 . MAKSIMOVIC, M . , ABAZOVIC,  D .  Damage caused by and nume r ical occurrence of the 
European p i ne shoot moth Rhyacion i a  buoliana Sch i f.f . i n  Bosni a .  
Zast i t a  B i  l j a ,  1980 , 3 1  ( 3 )  : 239-248 
5 ref .  
Language: sh 
Summar y  Languages ; en 
Subject Codes: N/A 
CAB: 1 3 6 6197 

, . 
A study was c a r r i ed out i n  1978-79 on the damage caused by Rhyacionia buoli ana 
( Denis & Schi E f . )  to pine plantations in 3 local i t ies i n  Bosn i a ,  Yugos l av i a .  The 
pest caused deformation of the t runks of Scotch pine ( P i nus sylvest r i s ) ,  Aus t r ian 
pine ( P .  nigra ) and P. conto r t a .  The rate of damage to the terminal shoot of P .  
sylves t r i s  ranged f rom 34 . 5  t o  78% , while up to 4 . 6% damage was observed t o  that 
of P. nigra and up to 30% to that of P .  conto r t a .  Control measures for the pest 
include the prevention o f  damage by the removal o f  i nfes ted seed l i ngs before 
plant ing; cont roll i ng the past in sur round i ng plantat ions before plant i ng a new 
one; and t h i nn i ng out damaged trees . No correlation was observed between the 
nume r ical occurrence of R .  buoliana and the percentage o f  attacked trees . I t  i s  
suggested that the occurrence of t h e  p e s t  should b e  monitored u s i ng t r aps 
conta i n i ng synthe t i c  phe romone i n  order to rol measures.  

6 8 8 .  MASON, R . R . , TIGNER , T . C .  Forest-s i te relat ionships w i t h i n  a n  outbreak o f  
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lodgepole miner i n  central Oregon. 
USDA For . 
PNW-14 6 :  

needle 
Ser v o  

18 pp. 
Research Pape r ,  Pac i f i c  NW For .  and Range Exp. S tn . , 1 9 7 2 ,  No. 

1 7  r e f . 
Subject Code s :  
CAB: 226660 

3 . 7  

Repor t s  a study i n  1969-70 on the occur rence o f  a speci e s  o f  Coleotechnites ( C .  
mi l l e r i ? )  on Pinus cont o r t a ,  a f t e r  a severe outbreak i n  1 9 6 5 - 6 8 , i n  relat ion to 
forest stand and s i te charact e r i s t i c s ,  on s i x  p a i r s  of plots ( one of each pai r  i n  
an a r e a  of high infestation and the other i n  a n  a r e a  o f  low i n f e s t a t i o n )  i n  two 
d i s t r i ct s  of Klamath Count y .  The outbreak occurred p r i ma r i ly in basins where P .  
contorta grows in pure stands and i s  the cl imax spec ies . Between the defol i ated 
stands, uninfested stands occurred i n  basin d r a i nage systems where water tables 
were higher and stands were denser and more v i gorous . Infestat ions were absent 
also on well d r a i ned slopes where P .  contorta i s  a seral speci e s  in the P .  
ponderosa Climax assoc i a t ion . I n f luences of ground- cover type, soil temperature 
and depth, and moi s ture st ress a r e  d i scussed. 

MILLER, R . H . , BERRYMAN, A . A . , RYAN, C . A .  
react i ons i n  lodgepole p i n  p i nus contorta 
2 5 ( 3 ) : 611-6 1 2 .  

1 9 8 6 . Biot i C  e l i c i tors o f  defense 
var lat i fol i a .  Phytocemi s t r y .  

Elevated levels of defens ive chemicals ( monoterpenes ) were detected i n  
lodgepole pine ( Pinus contorta var . lat i fo l i a )  phloem s u r rounding s i tes 
inoculated w i t h  l i v i ng mounta i n  p i ne beetles ( dendroctonus ponderosae ) ,  a 
blue-s t a i n i ng fungus (Ceratocys t i s  clavigera ) ,  a pect i c  f ragment from tomato 
leaves ( P I I F )  and a fungal cell wall f ragment ( ch itosan ) . C h i tosan e l i c ited 
the greatest production of monoterpenes a t  the lowest concent rat ions , and also 
e l i c i ted greater responses i n  large , fast-growing trees . C h i tosan may prove to 
be a useful mate r i a l  for assaying the res i stance of con i f e r s  to lethal bark 
beetle attacks . The results suggest a common recogn i t ion defense mechanism i n  
h i gher plants. 

MILLER, D . R . , KOSZTARAB, M .  
Annual Review o f  Entomology, 
1 6 3  r e f . ,  1 pl . 
Subject Codes : N/A 
CAB: 1032910 

Recent advances i n  the study o f  scale insec t s .  
1979 , 2 4 :  1 - 2 7  

A review of the ecology , control , gene t i c s ,  systemat ics , and aspects o f  the 
b iology of the coccoidea , ser i ous pests of nut and f r u i t  t r ee s ,  woody ornamentals 
and forest vegetation. The interac t i ons of several taxa w i th P i nu s  ponderosa , P. 
resinosa, P. contorta and P. j e f freyi are b r i ef l y  desc r ibed . 

6 9 1 . MITCHELL ,  R .G . ,  WARING, R . H . ,  PITMAN , G . B .  Thinning lodgepole p i ne increases t ree 
v i gor and res i stance to mount a i n  p i ne beetl e .  I N ;  Forest Service, 2 9 ( 1 ) , Ma r c h ,  
1 9 8 3 .  
Subject Code s :  7 . 7  
RCA: X l l 1 5  

Thinned and unthi nned stands of lodgepole p i ne i n  eastern Oregon were evaluated i n  
1 9 8 0  t o  determine t he i r  v i gor and suscept i b i l i ty to attack b y  outbreak populations 
of the mounta i n  pine beet l e .  Findings suggest that lodgepole p i ne can be managed 
t h rough stock i ng control to obta i n  fast-growing, large-di ameter trees and to avoid 

, attack by the mountain p i ne bee t l e .  

6 9 2 .  MOEC K ,  H . A .  F i e l d  test o f  Swedish " d r a i np i ne "  pheromone trap w i t h  mounta i n  p i ne 
beetle . 
B i -monthly Research Notes , 1 9 8 0 ,  3 6 ( 1 ) : 2-3 
5 r e f . ,  3 f i g .  
Subject Codes ; N/A 
CAB: 1 2 4 4 7 4 3  

Tests were conducted i n  a n  infested stand i n  B r i t i sh Columbi a  i n  1 9 7 9  to see 
whether the Swe d i sh ' dr a inpipe ' trap for bark-beetles could be used to take 
Dendroctonus ponderosae Hopk . i n  stands o f  lodgepole p i ne ( p i nu s  contor ta ) .  
Seven traps were deployed at intervals o f  7 - 1 0  m and the b a i t s  compr i sed Pondelure 
(a 9 : 1  comb i nat ion o f  t r ans-verbenol ) « ( 1  alpha, 2 alpha, 5 

alpha ) -4 , 6 , 6- t r imethylbicyclo ( 3 . 1 . I ) hept-3-en-2-ol ) and alpha-pi nene 



154 

( 2 , 6 , 6 - t r i methyl-bicyclo ( 3 . 1 . 1hept-2ene )- ) .  S i nce Pondelure i s  not a good 
a t t r actant i n  lodgepOle p i ne stands, other a t t r actants ( e t hanol , acetone or 
female-infested p i ne bOlts )  were used in conjunction w i t h  i t  i n  some traps . To 
test whether beetles were a r r i v i ng at the t raps but not enter ing them, a s t i ck y  
screen cylinder was attached near the top o f  each t r a p .  Although the number o f  
beetles caught i n  t h e  t raps w a s  smal l ,  t h e  test indicated t h a t  the txaps were 
s u i t able for D .  ponderosae. However , the number of beetles that a t t acked 
surrounding pines far exceeded the numbers trapped. It i s  concluded that the 
pheromone available bai t  a t  present is not very ef fect ive . I t  i s  suggested f rom 
laboratory tests that a rougher s u r f ace to the p i pe could i ncrease catches by 
f ac i l i t a t i ng wal k i ng by the beetles on the s u r face. In order to reduce the catch 
of predator s ,  including Enoclerus and s p i de r s ,  the d iameter o f  the holes i n  the 
t r,ap can be reduced from 5 to 3 mm. 

6 9 3 .  MOODY, S . H . , CEREZKE, H . F .  Forest insect and d i sease cond i t ions in Albe r t a ,  
Saskatchewan, Mani toba , and the Northwest Ter r i to r i e s  i n  1 9 8 2  and predi c t ions for 
198 3 .  
Envi ron . Can . ,  Can. For .  Serv . ,  Nort h .  For . Res .  Cent . 
198 3 .  Inf . Rep. NOR-X-2 4 8 :  1 9  p p .  
2 ref .  
Languages: en 
Summar y  Languages ! f r  
Subject Codes : 6 . 2  
RCA: Xll17 

Edmonton, Albert a ,  

Forest pest cond i t ions i n  Mani toba , Saskatchewan, Alberta and the Northwest 
Ter r i tor ies d u r i ng 1 9 8 2  are summa r i ze d ,  and predict ions are made for 19 8 3 .  Eleven 
pests are d i scussed in detai l ,  and a dd i t i onal noteworthy insect, d i sease and other 
damage agents are covered in a table. 

694 . MOODY , S . H . , CEREZKE , H . F .  1 98 4 .  Forest insect and d i sease cond i t ions i n  Albe r ta , 
Saskatchewan, Manitoba, and the Northwest Ter r i tories i n  1 9 8 3  and predict ions 
for 1 9 8 4 .  Envi ron . Can . , Can. For . Serv . ,  Nor t h .  For .  R e s .  Cent . ,  Edmonton, 
Albe r t a .  Inf . Rep. NOR-X- 2 6 1 .  

6 9 5 . MOODY , S . H . , CEREZKE, H . F .  1 9 8 5 .  Forest i nsect and d i sease cond i t ions i n  Alberta , 
Saskatchewan, Manitoba, and the Northwest Ter r i tories i n  1984 and predict ions 
for 1 9 8 5 .  Can. For . Serv . , North. For . Res .  Cent . ,  Edmonton, Alberta . Inf . 
Rep . NOR-X-269 .  

696 . MOODY , B . H . , CEREZKE, H . F .  1 98 6 .  Forest insect and d i sease condi t ions i n  Albe r t a ,  
Saskatchewan, Manitoba, and the Northwest Ter r i tories i n  1 9 8 5  and predi c t ions 

697 . 

for 1986 . Can . For . Serv . , Nor t h .  For . Res .  Cent . ,  Edmonton , Albe r t a .  Inf . 
Rep. NOR-X- 2 7 6 .  

MORRISON, B . R . S . , WELLS, D . E .  The fate o f  fen i t rothion i n  
and i t s  e ffect on the fauna following aer i al spraying o f  a 
Sc i .  Total Environ, 1981 , 1 9 (  3 ) :  2 3 3 - 2 5 2  
Subject Code s :  N/A 
BIO: 73028799 

a s t ream envi ronment 
Scot t i s h ,  UK fores t . 

To control an infestation of p i ne beauty moth ( Pano l i s  flammea ) fen i t rothion 
( insect i c i d e )  was applied at a rate o f  3 0 0  g/ha to a forest plantation cons i s t ing 

, sp r i ma r i ly of lodgepole p i ne ( P i nus contort a )  and s i t k a  spruce ( P i cea s i tchens i s )  
u s i ng the ultra-low volume spray i ng technique. The concentrat ion o f  fen i t rothion 
i n  the forest stream rose to a maximum o f  18 . mu . g/l w i t h i n  the t reated area ] h 
after spraying but fell to 0 . 5  . mu . g/ 1  a f t e r  2 4  h .  There was no evidence that the 
res i dent f i sh population was d i s turbed by caged f i s h .  The concentrat ion-time 
pro f i le in the f i s h  followed closely the pro f i le i n  the water and in each o f  the 4 
f i s h  t i s sues studied fell to 0 . 0 2 mg/kg a f t e r  24 h .  Invertebrate d r i f t  increased 
12-16 h a f t e r  spray i ng but decreased to . appc x .  pret reatment levels w i t h i n  4 8  h. 
Caged insects remained a l i ve du r i ng the 5-day post- spray Observation pe r iod , 
suggesting that d r i f t i ng insects were d i splaced rather than k i lled . Concentrat ion 
of fenit rothion i n  wi llow moss ( Font inal i s  antipyret ica ) fell f rom 0 . 139 mg/kg to 
0 . 00 3  mg/kg ( wet wt ) a f t e r  4 8  h. Fen i t rothion was not detected in sed iment but 
t h i s  was possibly due to the low s u r f ace area/weight r a t i o  o f  the pact icles . 

698 . NIJHOLT , W . W . , MCMULLEN, L . H .  P i ne o i l  prevents mountain p i ne beetle 
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ISS 

( Dendroctonus-ponderosae ) attack on l i ving lodgepole pine trees ( Pi nus-contor t a ) .  
Can. Forest Service,  B i -monthly Research Not e s ,  1980 , 3 6 ( 1 ) :  1-2 
Subject Codes :  N/A 
BIO: 19012849 

NIJHOLT, w . w . , MCMULLEN, L . H . , SAFRANYI K ,  L .  P i ne oil 
attack by three bar k  beetle spec i e s ,  Dendroctonus spp. 
Canadian Entomolog i s t ,  1981 , 11 3 ( 4 ) :  3 3 7 - 3 4 0  
Language : en 
Summary Languages :  f r  
Subject Codes : N/A 
CAB: 1452698 

protects l i v ing , t rees from 
( Coleopter a :  Scolyt i d ae ) .  

Spraying w i t h  p i ne o i l ,  a by-product of sulfate wood pu-lpi ng ,  protected pheromone
b a i ted l i v ing Douglas- f i r s ,  ( Pseudotsuga men z i es i i ) ,  lodgepole p i nes ( Pi nu s  
contorta)  and spruces ( Picea giau,ca ) i n  B r i t i s h  Columb i a  f rom a t t a c k  by 
Dendroctonus pseudotsugae Hopk . ,  D .  ponderosa Hopk . and D .  r u f ipennis ( Kby . ) ,  
respectively . P i ne o i l  also protected s u r round i ng trees and reduced the inci dence 
of attack on trees w i t h i n  a radius of at least 10 m. Alpha-Terpineol « S ) -
alpha, alpha, 4 - t r i methyl- 3-cyclohexene- I-methanol ) ,  one of the const i tuent s o f  
t h e  p i ne o i l  m i xt u r e ,  was less e f fect i ve .  

700 . PARKER , D . L .  Trend of a mount a i n  p i ne bee tle outbrea k .  
Journal o f  Fores t c y ,  1 9 7 3 ,  7 1 ( 1 1 ) :  69B-700 
1 1  r e f . 
Subject Codes : N/A 
CAB: 276035 

D u r i ng a 7-year infestat ion by Dendroctonus ponderosae i n  640-acres o f  P i nu s  
conto("ta ( 2 11 trees/acre of d . b . h .  more t h a n  or equal to 5 " )  i n  yellowstone 
Nat ional Pa(" k ,  5 6  trees/acre we("e k i lled by the beetle and the max i mu m  mor tal i t y  
was 2 7  trees/acre i n  t h e  fourth yea r .  Heaviest mor t a l i t y  ( 7 1 % ) occurred i n  t rees 
of d . b . h .  mo("e than or equal to 1 2  i n .  

701 . PARTRIDGE , A . D . , BERTAGNOLE, C . L .  Interact ions between bark beetles and pathogens 
and t he i r  i n f luence on fores t product i v i t y .  

702 . 

Project IDAO O B l l ,  Un i v .  of Idaho, Moscow , IDA, 01 Oct 81 to 3 1  Dec 8 1  
Subject Codes : 8 . 4  
CRrS :  0085700 

Object ives : Determine what s i t e  and stand factors are assoc i ated w i th bark bee t l e  
and d isease-caused morta l i t y .  Develop and t e s t  survey methods and t r eatment 
tact i c s .  Approach : Add i t ional total t("ee and s i t e  character i s t i cs 0n d i sease 
s i tes and normal stands w i l l  be used w i th 10 yea("s of e x i s t i ng compu � r i zed data 
to analyze for the e f fects o f  s i t e  d i s turbance s ,  past t reatment , s tanli dynamics , 
s o i l  and othec d e f i nable characte r i s t i c s  on the p("esence of d i sease-i nsect 

interactions , the i ntens i ty o f  subsequent mor t a l i t y  and on changes d u r i ng t i me .  
Our data w i l l  couple w i t h  the s tand prognos i s  model now ava i lable for our area . 
Pathways and i nteract ions w i l l  be d e f i ned by analyses of previous and cur rent 
f i eld observat ions and measurements coupled w i t h  i noculat ions and i n f e s t a t i ons of 
healthy germl i ngs , seedl ings , and t r ee s .  We w i l l  purposely comb ine known 
pathogena and associated insects dur i ng these tests . progress : An inventory 
check sheet was developed fo(" forest and fores t - t ree problems . The informa t i on 

' derived f rom t h i s  check sheet can be computer sto("ed d i rectly and used for e i ther 
d i rect d i agnos i s  o f  d i sease or insect injury or for con f i rmation of d i a gnoses made 
by f ield per sonne l .  The process of us i ng the check sheet wou ld couple well w i t h  
e x i s t ing stand i nventor i e s .  I t  i s  intended t o  f i e l d  t e s t  t h i s  system to conf i r m  
i t s  r e l i ab i l i ty i f  funds become ava i labl e .  

PETERMAN, R . M .  
r e s i stance of 
attacks .  
Can. Entomol . , 
Subject Codes : 
BIO:  64031876 

An evaluation o f  the fungal inoculation method of deter m i n i ng the 
lodgepole pine to mountain p i ne beetle Coleoptera scolytidae 

1 97 7 .  109 ( 3 ) :  4 4 3 - 4 4 8  
N/A 

F i e l d  tests were made of the fungal inoculat ion method of R e i d  et al � which 
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assesses the poten t i al o f  i nd i v i dual lodgepole p i ne trees ( P i nus contorta Doug l .  
var .  l at i fol i a  Engelm . )  t o  r e s i s t  attacks by mounta i n  p i ne beetle ( Dendroctonus 
ponderosae Hopk . ) .  Trees ( 48 4 ) were inoculated w i t h  one of the beet l e l s  
mutual i s t i c  blue- s t a i n i ng fungi ( Europhium clavigerum Rob inson and Dav i d son ) ,  tree 
response was determined, and the poten t i a l  of each t r ee to r e s i s t  D. ponderosae 
was pred icted.  Two months later , a f t e r  mount a i n  p i ne beetles had attacked some o f  
these same trees , most o f  t h e  predi c t ions based o n  t h e  fungal assay system were 
i ncor rec t .  Most o f  the trees which were attacked and whi c h  had been rated 
poten t i a l l y  r e s i s tant did not prevent successful bark beetle reproduction. These 
results , contrary to those of Shr i mp ton and Re i d ,  suggest that some improvement i s  
needed i n  the fungal assay method o f  assaying r e s i s t ance o f  lodgepole pine to 
mounta i n  p i ne beet l e .  Measures of t r ee r e s i s t ance based on success of mountain 
pine beetle reproduct ion showed no d i f fe r.9nce i n  the propor t ion of non- resi stant 
trees between epidemic and endemic areas . 

7 0 3 . POWELL ,  J . M .  The arthropod fauna collected f r om the Commandra b l i ster rust 
Crona r t i um-comandrae on lodgepole p i ne i n  Albert a ,  Canada . 

704 . 

Can. Entomol . ,  19 7 1 ,  103 ( 6 ) : 908-918 
Subject Codes : N/A 
BID: 5 2 1 1 579B 

RAFFA, K . F . , BERRYMAN, A . A .  Phys iolog ical 
resistant and suscept i b le to the 
microorgani sms . 
Environ. Entomol . ,  1 9 8 2 ,  1 1 ( 2 ) :  4 8 6 - 4 9 2  
Subject Code s :  2 . 0  
LISC: 6 6 5 260 

d i f ferences between 
moun t a i n  pine beetle 

lodgepole p i nes 
and assoc iated 

Lodgepole pines , P i nu s  contorta Douglas va r .  lat i fo l i a  Engelmann, were assayed 
for t r a i t s  associated w i t h  res i s tance to the mou n t a i n  pine beet le , Dendroctonus 
ponderosae Hopk ins ( Coleoptera : Scolytidae ) .  There was no relat ionship between 
r e s istance and the dai ly rate of res i n  flow , rate of r e s i n  crysta l l i z a t i o n ,  
monoterpene content , monoterpene compos i t ion, Or c u r r ent growth rate . The major 
d i f ference between trees which s u r v i ved or d i ed d u r i ng exposure to nat u r a l l y  
occurr i ng h i gh beetle popul a t i ons was the extent of t he i r  act ive response to 
fungal invasion. Resistant trees responded to a r t i f i c i al inoculation w i t h  fungi 
vectored by D. ponderosae by forming greater quant i t i e s  of r e s i n  than d i d  
suscept i b le trees . Thi s  wound response i s  general i n  natu r e ,  quant i t a t i vely 
variable , metabol i c a l ly act i v e ,  rap i d  and local i zed . I t  appears to form the major 
l i ne o f  defense to D. ponderosae and i t s  associated fung i ,  and to be related to 
the general vigor o f  the t re e .  The wound response was greatest in those trees 
which had a per iod i c  growth r a t i o  greater than uni t y .  

70 5 .  RAFFA, K . F . , BERRYMAN, A . A .  Gustatory cues i n  the o r i entat ion o f  Dendroctonus 
ponderosae ( Coleopte r a :  Scoly t i dae ) to host trees . 
Can. Entomol . ,  1 9 8 2 ,  114 ( 2 ) :  97-104 
Language : en 
Summary Languages :  f r  
Subject Codes : N/A 
LISC : 6 5 3 5 5 8  

Female mount a i n  pine beet l e s ,  Dendroctonus ponderosae Hop k i ns , were exposed to 
papers soaked in outer bark extracts of lodgepole p i ne ,  Pi nus contorta Douglas 

, war . l a t i f ol i a  Engelmann. Both benzene and methanol-water ext racts e l i c i ted 
greater feeding activity than did cont rol s .  Non-polar host components exhib i ted 
greater i n c i t ant ( i n i t iat ion of feed i ng )  prope r t i e s ,  while polar compounds we re 
more powe r f u l  s t i mulants ( continuation o f  feed i ng ) . No d i f ferences were detected 
in feeding on e x t r acts from resi stant or s uscept i b le trees . Repellency appears to 
be assoc iated w i t h  beetle responses to act i ve host metabo l i s m .  

706 . RASKE, A . G .  D i s t r i but ion of Monochamus l a rval entrance holes o n  lodgepole p i ne 
logs . 
B i-monthly Research Notes , 197 5 ,  3 1 ( 5 ) :  3 3  
3 ref . 
Subject Codes : N/A 
CAB: 564877 

Describes the d i s t r i bu t ion of larval entrance holes o f  Monochamus scutellatus on 
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the sur face of P i nu s  contorta logs in three d i f ferent s i t u a t ions : small-diameter 
stacked logs ( 1 ) ;  large-diameter s t acked logs ( 2 ) ;  and logs scattered on the 
forest floor ( 3 ) .  In ( 1 ) ,  fewer ent rance holes were found a t  the top and bottom 
of the log than on the s i des , probably because the bottom o f  the log i s  
inaccess ible for ov i pos i t ion and t h e  top u n s u i table and too d r y  for larval 
feeding . In ( 2 ) ,  more entrance holes occu rred a t  the top and bottom of the log 
than a-t the s i des , probably because the tops and bottoms of these logs were o f t en 
not in contact w i t h  adj acent logs , thus a llowing greater use of these areas for 
ov i pos i t ion and larval feed i ng .  The dens i t y  o f  entr ance holes on ( 3 )  was about 
twice that o f  the adjacent stacked log s ; the reason for t h i s  is unknown . The 
d i s t r ibut ion of ent rance holes is about the same as the d i s t r i bu t ion of the larvae 
because most larvae enter the log w i t h i n  or adjacent to t he i r  feeding areas . The 
determination of t h i s  d i s t r ibut ion should make sampling e s t imates for larvae and 
t he i r  damage more e f f i c ient . 

707 . RASMUSSEN , L . A .  A t t ract ion of mounta i n  pine beetles to small-di ameter lodgepole 
p i nes b a i ted w i t h  t rans-verbenol and alpha-pinene . 
Journal of Economi c  Entomology, 1 9 7 2 ,  6 5 ( 5 ) :  1 3 9 6- 1 3 9 9  
6 ref . 
Subject Codes : N/A 
CAB: 0 9 1 3 9 1  

In t r i a l s  i n  Idaho, P i nus contorta t rees of more than o r  equal to 8 . 9 " d . b . h .  
were ba i ted w i t h  trans-verbenal and alpha-pinene to a t t ract Dendroctonus 
ponde rosae beet les . Ba i ted t rees were usually a t t acked before unba i ted cont rol s ,  
al though i n  most cases the at tacks were not succes s f u l .  I t  i s  suggested that the 
chemi cals might be used to a t t r ac t  beetles into areas w i t h  b a i ted t rees , but not 
to bai ted t rees exclu s i vely. 

708 . RASMUSSEN, L . A .  Fl ight and a t tack behaviour of moun t a i n  p i ne beetles i n  lodgepole 
p i ne in northern Utah and southern Idaho. 
USDA For .  Se r v o  Research Not e ,  Intermounta i n  For .  and Range Exp .  S tn . ,  1 9 7 4 ,  
No. INT-180 : 7 pp.  
1 8  ref . 
Subject Code s :  N/A 
CAB: 3 6 3 5 7 2  

Reports obse rvations on the behaviour o f  Dendroctonus ponderosae adu l t s  du r i ng 
f l i gh t  and a t t ack i n  stands on P i nu s  contorta va r .  lat i fol i a .  In gener a l ,  
tempe r a t ures w i t h i n  the range 19 deg - 3 2  deg C favoured beetle act i v i t y  ( e . g .  
emergence, d a i ly duration of f l i gh t , e t c . ) .  The north aspect of t rees rece i ved 
the most at tacks ( 36 % ) and the south aspect the least ( 18 % ) ,  the mean he ight of 
at tack was 4 . 69 f t . ,  the sex r a t i o  o f  a t t ac k i ng adu l t s  was 1 : 2 . 3  in favour of 
females , all females mated w i t h i n  10 days o f  a mass a t tack , and mated females 
constructed galler i es faster than unmated females . 

709 . RASMUSSEN, L . A .  Keys to common paras i tes and predators of the mou n t a i n  p i ne 
bee t l e .  
USDA For .  Serv o Gen. Tech .  Rep . , Inte rmount a i n  For . and Range E x p .  Stn . , 
1976 , No. INT- 29 : 4 pp. 
Subject Code s :  N/A 
CAB: 8 56481 

An a i d  for the f i eld ident i f i c a t i on o f  the 8 commonest pa ras i tes and predators of 
Oendroctonus ponde rosae in the P i nu s  contorta forests of the Intermounta i n  area . 

7 1 0 .  RASMUSSEN, L . A .  Emergence and a t tack behaviour o f  the moun t a i n  p i ne beetle i n  
lodgepole p i ne .  
Res .  Note, Intermount a in For . and Range E x p .  S t n . , 1 9 8 0 ,  INT- 2 9 7 :  7 pp.  
Subject Code s :  N/A 
L I S C :  5 6 2 4 2 7  

Factors i n f luenc i ng the behaviour of mounta i n  p i ne beetles ( Oendroctonus 
ponderosae: Col . ,  Scoly t i dae ) infes t i ng lodgepole p i ne were s t u d i ed .  More and 
larger beetles emerged from t rees having t h i c k e s t  phloem, w i t h  the largest beet l e s  
usually eme r g i ng f i rs t .  Beetles eme r g i ng i n  1 9 7 4  constructed more galler i es and 
l a i d  more eggs than d i d  those in 1 9 7 5  and larger s i ze of the females . Trees that 
were succes s f ul l y  mass a t t acked had lower i nner bark tempe ratures than t rees 
unsuccessfully a t tacked. The sex r a t i o  o f  emerg i ng beetles was 1 . 5 2 : 1 ,  fema l e s  to 
males � for a t t a c k i ng beetles it was about the same , 1 . 5 0 : 1 ,  but for the bor i ng 
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beetles it was 2 . 3 4 : 1 .  

7 1 1 . REID, R . W. , GATES , H . S .  Relat ions between some physiological functions i n  
lodgepole p i ne and r e s i s t ance to the mounta i n  p i ne b ee t l e . 

7 1 2 .  

I n f o .  Report , Northern Forest Research Cent r e ,  Canada, 1 9 7 2 ,  No . NQR-X- 1 5 :  3 5  
pp . 
5 r e f .  
Subject Codes : N/A 
CAB: 122]03 

Radi a l  xylem growth and seasonal bole expansion and cont ract i on were measured i n  
1967-69 on 1 9  trees o f  P i nu s  contort"a var .  lat i fol i a  i n  a stand i n  B r i t i sh 
Columb i a  that had been inoculated w i th Europhium sp . ,  the response to which was 
used as an indicator of res i s tance of the trees to a t tack by Dendroctonus 
ponderosae . Ten trees were rated as r e s i s t ant and n i ne as non- r e s i s tant . The 
non- r e s i stant trees showed more bole contract i on du r i ng dry per i ods than d i d  
r e s i stant trees . Results for some other sample plots i n  wh ich mo i s t u r e  tension 
and starch accumu lat ion were also measured were inconc l u s i ve . 

RICHMOND, C .  1 9 8 5 .  E f fect i veness 
p i ne P inus contorta 'lar ." lat i fol i a  
dendroctonus ponde rosae coleoptera 
1 17 ( 11 ) : 14 4 5 - 1 4 4 6 . 

of two p i ne 
from attack 
scolyt idae . 

o i l s  for protecting lodgepole 
by mount a i n  p i ne beetle 

Canad i an Entomolog i s t . 

7 1 3 . ROBERTS, F . C . ;  LUCK , R . F . ,  DAHLSTEN , D . L .  Na tural decl i ne of a p ine needle scale 
populat i on at South Lake Tahoe. 
Cali fornia Ag r i cu l t u r e ,  1 9 7 3 ,  27 ( 10 ) :  10-12 
Subject Codes : N/A 
CAB: 3051 3 2  

In a study o f  a Chionasp i s  p i n i foliae i n festat ion on P i nu s  contorta and P .  
j e f f reyi i n  South Lake Tahoe, Cal i forni a ,  the outbreak was a t t r ibuted t o  a dec l i ne 
i n  natural enemies caused by the regular app l i c a t i on of malathion for mosqu i to 
control . I n  labo�atory t e s t s , mor t a l i t y  of paras i tes was i ncreased by the 
malathion t r eatment . When malathion app l i c a t i ons we r e  d i scont i nued , predators 
reduced the popul a t i on of the SCale i nsect to a dens i t y  a t  whi ch the p a r a s i t e  
complex could resume regu l a t i on of the sca l e .  

7 1 4 .  ROE, A . L . ,  AMMAN, G . D .  The mounta i n  p i ne beet l e  i n  lodgepole p ine forest s .  
US Forest S e r v o  Research pape r ,  INT- 7 1 ,  1 97 0 :  1 - 2 3  
Subject Codes : N/A 
BIO: 51121739 

7 1 5 .  RYKER, L .C .  Management o f  bark beetle populat ion u s i ng phe romones . 
Project QRE- 2 5 2 ,  Oregon State Uni v . , Corval l i s ,  ORE, 30 Oct 6 3  to 3 1  Dec 8 4  
Subject Codes : N/A 
CRI S :  0005126 

Ob j e c t i ves : Ident i f y and b ioassay the last three substances isolated f rom the 
Douglas- f i r  beetle and i dent i fy i nh i b i tory and att ract ive pheromones of the 
mountain p i ne beetle i n  i ts p r i nC i pa l  host trees - i . e .  western whi te ,  ponderos a ,  

, �odgepole and sugar p i nes : test the i n h i b i tory pheromones i n  var ious prom i s i ng 
comb inat ions i n  stands of the respec t i ve four host trees , study bark beetle 
acoust i c  response to var ious i n h i b i tory pheromones in order to clar i f y  t he i r  r o l e  
i n  the behavioral sequences that stop a t t raction t o  an a t t acked t re e .  Approach: 
Ident i f i cat i on by couples gas chromotography/mass spectrometer w i l l  be fol lowed by 
laboratory b ioassay u t i l i z i ng spec i a l i zed equ i pment for mon i tor i ng aud i tory as 
well as olfactory response . Then f i eld tests w i ll be made o f  the ident i f ied 
components i n  test for compounds and comb i nat ions that i nh i b i t  the e f fect o f  the 
a t t ractants . When pos s i b l e  the most e f fect i ve methods of deployment o f  the 
i n h i b i tor compounds w i l l be sought w i t h  the obj e c t i ve to p�event aggregation or 
bark beetles to suscept i b l e  stands or w i ndthrow . The role of acou s t i c  s i gnals of 
the bark beetles in the process of aggregation and mas k i ng w i l l be i nves t i gated 
and their appl i cat ion i n  the prevention of beetle aggregation sought . Prog r es s :  
( 8 1/01 81/1 2 )  I n  a n  a t tempt to c l a � i fy the bas i c  behavior and d i f ferences i n  
pheromone-me d i ated aggregation behavior o f  populat i ons o f  Dendroctonus ponde rosae, 
terpenoid compounds ident i f ied by GC/MS o f  vola t i les released by l i v i ng female 
beetles infes t i ng e i ther ponderosa, lodgepo l e ,  sugar or western whi te p i ne were 
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compared . Each popu l a t i on relased a d i s t i nc t  complex o f  compound s .  Prelimina r y  
results of cross-feeding experiments w i t h  lodgepole and whi t e  p i ne-derived beetles 
i nd i cate that the compounds released are host-determined . Field tests o f  four of 
these compounds were i nconc l u s i ve :  howeve r , three compounds had antiaggregative 
e ffects in pheromone-baited traps . Exo-Br e v i comi n and frontalin both reduced trap 
catches in stands o f  logepole and ponderosa p i ne .  

7 1 6 .  RYKER, L . C . , RUDINSKY, J . A .  � i eld bioassay of exo-and endo-brev i comin w i t h  
oendroctonus ponderosae i n  lodgepole p i ne .  
Journal of Chemical Ecology , 198 2 ,  8 ( 4 ) :  701-707 
2 2  ref . 
Subject Codes :  N/A 
CAB: 1 5 2 3982 

Both exo- and endo- i some rs of brevicomin ( 7-ethyl , 5-methyl-6 , 8-dioxabicyclo 
( 3 . 2 . 1 )  octane ) reduced the response of f l y i ng adu l t s  of Dendroctonus ponderosae 
Hopk . to an att ractant composed of the trans-i somer of verbenol 
( 4 . 6 . 6- t r imethylbicyclo ( 3 . 1 . 1 )  hept-J-en-2-ol) and terpenes or of t rans- and 
c i s-verbenol and terpenes in a stand of P i nus contorta var . murrayana i n  Oregon, 
USA. These data suggest that racemic exo- and endo-brev i comin may i n t e r rupt 
aggregation in popu lat ions of the beetle colon i s ing P. c .  murrayana; the 
functions of the natural chircal compounds are unknown . 

7 1 7 .  SAFRANY I K ,  L .  Some character i s t ics of the spa t ia l  a r r a ngement of attacks by the 
mount a i n  pine bee t l e ,  Dendroctonus ponderosae ( Coleopte r a :  Scolytidae ) ,  on 
lodgepole pine . 
Canadian Entomolog i s t , 197 1 ,  I 0 3 (  1 1 ) :  1 6 0 7 - 1 6 2 5  
1 5  ref . 
Subject Codes :  N/A 
CAB: 0 5 2 1 2 8  

Presents ev i dence t o  support the hypothes i s  that the spa t i al a r rangement of 
attacks by D. ponde rosae on Pinus contorta v a r .  lat i fo l i a  i s  largely determined 
by the pattern of bark n i ches sui table for i n i t i a t i on of attac k .  The dens i t y  of 
s u i table attack s i tes and ba r k  thickness are important in determining the 
potent i a l  area ava i lable for a t t a c k ,  and also the upper l i mi t of attacks .  At 
f i xed levels on the clear bole of natu r a l ly infested t rees the pattern tends to be 
regular , but the regular i ty of the attack pattern i s  d i s t urbed by the presence o f  
an attack-dens i t y  gradient round the stem c i rcumference . The v e r t i c a l  
attack-dens i t y  grad i ent over the host i s  w e l l  described i n  terms o f  a relat ion 
between attack dens i t y  and bark t h i ckness .  Thi s  relat ion is asymptot i c  and rests 
on the assumpt ion that the dens i t y  of bark n i ches s u i t able for i n i t i a t i on of 
attack approaches an upper l i m i t  w i t h  i ncreasing bark' t h ickness . There is an 
append i x  by C. V i thayasai on the s t a t i s t ical ana l y s i s  of the u hole-pa i r s "  
exper iment . 

7 1 8 .  SAFRANYI K ,  L .  S i ze- and sex-related emergence, and s u r v i va l  i n  cold storage, of 
mounta i n  pine beetle adul t s .  
Canad ian Entomolog i s t , 1976 , L O B e  2 ) :  2 0 9 - 2 1 2  
11 ref .  
Language: en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 6 3 1020 r • 

Larvae of Dendroctonus ponde�osae we r e  reared to the adult stage at 2 1  plus or 
minus 3 deg C i n  naturally infested bolts of P i nu s  contorta var . lat i fo l i a  i n  
B r i t i sh Columb i a .  The mean pronatal width o f  the emerging beetles o f  both sexes 
decreased, and the r a t i o  of males to females i ncreased , dur i ng the pe r i od of 
eme rgence . Larger i nd i v iduals s u r v i ved longer when the beetles were stored at 1 
plus or minus 2 deg the rat i o  of males to females of the surv i v i ng beetles 
decreased d u r i ng storage . The resul t s  suggest that s t r e s s - i nduced mor t a l i t y  i n  
the larvae and/or adu l t s  may cause i ncreases in the adult s i ze ,  and decreases i n  
the rat i o  o f  males t o  females,  i n  natural popula t i ons o f  D .  ponderosae . 

7 1 9 .  SAFRANYI K ,  L . " JAHREN , R .  Host characte r i s t i cs ,  brood dens i t y  and s i ze o f  
mounta i n  p i n e  beetles eme r g i ng f rom lodgepole pine . 
Can . Dep. F i s h ,  Forest , Bi -monthly Research Notes , 2 6 ( 4 ) ,  1970 : 3 5-36 
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Subject Codes : NjA 
BlO: 71010083 

720 . SAFRANYI K ,  L . ,  LINTON , D . A .  1 98 5 .  The relat i onship between densi·ty o f  emerged 
dendroctonus ponderosae ( coleop t e r a :  Scolyt i dae ) and dens i t y  of e x i t  holes i n  
lodgepole pine. Canad i an Entomolog i s t . 1 17 ( 3 ) : 26 7 - 27 5 .  

The relat ionship between the dens i ty o f  i nsect exi t  holes ( X l )  and the dens i t y  
( Y )  o f  emerged adults o f  Dendroctonus ponderosae was i nves t i g ated i n  naturally 
i nfested lodgepole p i nes ( Pi nus contor t a ) in south-cent r a l  B r i t i sh Columb i a .  
The den s i t y  o f  ex i t  and vent i l a t ion holes ( HO )  that were present i n  the bark 
before beetle emergence averaged 1 0 %  of all holes present after the emergence 
per iod . There was a weak but s i gn i f i cant i nverse relat ionsh i p  between HO and 
both phloem thickness and the dens i t y  of emerged beetles . Paint i ng the bark 
with l i gh t-colored latex paint did not a f fect survi val or the temporal pattern 
of beetle emergence but ensured ident i f icat ion and greatly enhanced coun t i ng of 
fresh ex i t  holes . O f  the several r egress ion models inves t i gated, the rela t i on 
between Y and both Xl and X2 ( = X l  - ,HO ) was best f i tted by a log-log l i near 
model .  A method is suggested for set t i ng l i m i t s  on the s i ze of ex i t  holed cut 
by D. ponderosae in order to exclude from x2 much o f  the v a r i a t ion caused by 
e x i t  holes of associ ated i nsect s .  A s i mple mathema t i cal model was developed of 
the relat i onship between mean dens i t y  of ex i t  holes and the dens i t y  of emerged 
adults of D. ponderosae . 

721 . SAFRANYI K ,  L . ,  RASKE ,  A . G .  Sequent i a l  s ampl ing plan for larvae of Monochamus i n  
lodgepole pine logs . 
J .  Econ . Entomol . ,  1970 , 6 3 ( 6 ) :  190)-1906 
Subject Codes: N/A 
BlO: 52042616 

722 . SAFRANYI K ,  L . ,  SHRIMPTON, D . M . , WHITNEY , H . S .  An interpretat ion of the 
interaction between lodgepole p i ne ,  the mounta i n  pine beetle and i ts associated 
blue s t a i n  fungi in western Canada. I N :  Management of LodgepOle P i ne Ecosystems . 
USA, Washi ngton State Uni ver s i ty Coope r a t i ve Extension Serv i c e ,  1 9 7 3 ,  pub l .  1 97 5 :  
406-428 
2 5  ref . 
Subject Codes : N/A 
CAB: 770080 

Describes the relation between P i nus contorta and Dendroctonus ponderosae w i t h  i t s  
associated blues t a i n  fung i ( Ceratocys t i s  mont i a  and Europhium clavigerum ) . 
C l imat i c  var i ables that a f fect t h i s  rel a t i on a r e  i dent i f i e d  and a map of hazard 
r a t i ng s  for western Canada is presented , based on these v a r i ables . Methods are 
out l i ned for reduc i ng losses from attacks by D .  ponderosae . 

7 2 3 .  SAFRANY I K ,  L . ,  SHRIMPTON , D . M . , WHITNEY, H . S .  Management of lodgepole p i ne to 
reduce losses from the mounta i n  p ine bee t l e .  

724 . 

Can. For . Svc . ,  Fores t r y  Tech. Rep t .  No . 1 "  Oc t .  7 4 ,  Rep r inted 198 2 :  2 4  pp. 
40 ref .  
Subject Codes : N/A 
RCA: X 1 l 2 5  

T h i s  two-pa rt report i s  d i rected t o  forest manage r s ,  a s  well a s  t o  others 
concerned w i th the prac t i ce of fore s t ry and ,the forest envi ronment . The f i r s t  
part , wr i tten i n  nontechnical language, covers a l l  aspects o f  problems associated 

, �ith the mounta i n  p i ne beetle , including procedures and g u i de l i nes for coping w i t h  
t h i s  i nsec t ,  along w i t h  a selected reading l i s t .  Described i n  the second part are 
the biological interac t i ons that occur when bark beetles attack trees . Th i s  
section w i th i t s  b i b liography forms the bas i s  for part one and can be r e f e r red to 
i f  sat i s factory deci s ions cannot be made w i t h  the f i r st pa r t  alone . 

SAFRANYI K ,  L . , VITHAYASAI ,  C .  
attacks by the mounta i n  p i ne 
on lodgepole pine . 
Can . Entomol . ,  197 1 ,  1 0 3 ( 1 1 ) :  
Subject Codes : N/A 
BlO : 5 3 0 4 2 4 4 2  

Some characte r i s t ics of the spa t i a l  a r rangement o f  
beetle Dendroctonus -ponderosae COleoptera scolytidae 

1607-16 2 5  
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7 2 5 .  SAFRANY I K ,  L . ,  WHITNEY , H . S .  Using explosi ves to destroy mountain pine beetle 
broods in lodgepole p i ne trees . 
Journal of the Entomological Society of B r i t i sh Columb i a ,  1980 , ( 77 ) :  3�14 
12 ref . ,  3 f i g .  
Subject Codes : N/A 
CAB : 1 3 9 2 1 3 6  

The e ffect i veness o f  explosi ves for destroying Dendroctonus ponderosae Hopk . i n  
individual lodgepole p i ne trees ( Pinus conto r t a ) was invest igated i n  B r i t i sh 
Columb i a .  Two types of detona t i ng cord and var ious placements were tested on 
infested bolts and trees , and a pla s t i c  explosive was tested on bol t s .  Explosives 
k i lled broods d i rec t l y ,  and i nd i rectly by hab i t a t  d i s rupt ion . Di rect e f fects 
extended about 9 em f r om the explos ion, and mor t a l i t y  was inversely related to 
d i stance. I nd i rect e f fects from extensive loosening and shedd i ng of the bark 
caused far greater mor t a l i t y  than d i rect e f tects . On t rees , summer and autumn 
treatment was much more e f f e c t i 'Je than spr i ng treatment , regardless o f  cord 
placement . Autumn trea tment using 10 glm detonat i ng cord wrapped helically on to 
the boles a t  spacings of 1 0 ,  20 and 30 cm caused 1 00 , 98 and 70% mor t a l i t y  of 
broods , respect ively . Gene r a l ly, ve r t ical placement of the cord i nto grooves cut 
through the bark caused more bark d i sruption, and therefore more brood 
destruct ion , than d i d  hel i cally wrapped cord placed on the s u r f ace . 

726 . SARTWELL ,  C . , DATERMAN , G . E . , KOERBER , T . W .  et a l . D i s t r i b u t i on and hosts o f  
Eucosma sonoman as determined b y  trapping w i t h  synthe t i c  sex att ractants . 

7 2 7 .  

Annals o f  the Entomolog ical Society o f  Ame r i ca , · 1 9 8 0 ,  7 3 ( 3 ) :  2 5 4-256 
11 reL , 1 f i g .  
Subject Codes :  N/A 
CAB: 1 3 4 0 2 7 7  

Adult males o f  Eucosma sonomana Kearfott were capture b y  t r aps b a i ted w i t h  ( 2 ) -9 -
dodecenyl acetate and a 50 : 50 m i xture of the Z-9 w i t h  the E-9 i somer i n  most par t s  
of the range of P i n u s  ponderosa and P .  contorta i n  t h e  western USA. This borer 
was also t rapped in pure s tands of P. j e f f r ey i , P. attenuata and P .  radiata . 
The rela t i ve responses of males to a wide v a r i ety of i somer blends were s im i l a r  to 
Colorado, Montana and Wash i ngton S t a t e ,  a 70 : 30 mi x t u re being the most a t t ract ive 
in each tes t .  

SCHENK , J . A . , MAHONEY ,  R . L . ,  MOORE, J . A . , ADAMS , 
lodgepole pine stands for mor t a l i t y  
Dendroctonus-ponderosae . 
For . Ecol . Manage . ,  1 9 8 0 ,  3 ( 1 ) :  57-68 
Subject Codes :  7 . 0 ,  8 . 0  
BIO: 7 1 0 2 3 4 6 2  

D . L .  
by 

A model for 
mounta i n  

hazard 
pine 

rat ing 
beetle 

A stand hazard r a t i ng ( SHR ) was developed to rate lodgepole p i ne s tands for tree 
mortal i t y  caused by the mountain p i ne bee t l e .  The stand hazard r at i ng is a 
function of Crown compe t i t ion Factor ( CCF ) and percent lodgepole p i ne ( PLPP) basal 
area , SHR = CCF t i mes PLPP. Thi s  model ass i s t s  forest managers i n  a s s i g n i ng 
prior i t ies Eo� the appl icat ions of s i l vicultural t r eatments to prevent or �educe 
the level of lodgepole p i ne mor tal i ty induced by mounta i n  pine bee t l e .  

728 . SCRIVEN, G . T . , LUCK, R . F .  Suscept i b i l i ty o f  pines to attack by the Nantucket p i ne 
t i p  moth i n  southern Cal i fo r n i a .  

-, J, Econ . Entomol . ,  1 9 8 0 ,  7 3 (  2 ) :  3 1 8 - 3 2 0  
Subject Codes : N/A 
LISe, 5 1 5 3 5 9  

Forty species · of pine , were tes ted f o r  suscept i b i l i ty to attack b y  Rhyac ionia 
frustrana ( Lep . ,  Tor t r i c i dae ) at a planting i n  San D i ego Co . ,  C a l i forni a .  Those 
pine species known to be susceptible to moth attacks in the southeastern USA and 
planted i n  San Diego Co . showed the same pat tern of suscept i b i l i t y  w i t h  2 
except ions : P .  car i bea reported as a host of the moth remained unattacked and P .  

glabra was attacked i n  San Diego Co . but i s  not reported as a hos t .  A higher 
propo r t i on o f  the hard p i ne species ( p inus ) was attacked than were the soEt p i ne 
spec ies ( St robus ) .  Although 4 nat i ve C a l i fornia spec ies were suscept i b l e ,  
( Monterey p i n e ,  P .  r a d i a t a ,  b i shop p i n e ,  P .  mu r icat a ,  lodgepole p i n e ,  P .  
contor t a ,  and d i gger p i ne., P .  sab i n i ana ) t h e  moth i s  not thought t o  pose a 
serious threat to these species i n  t he i r  nat i ve stand s .  
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7 2 9 .  SHRIMPTON, D . M .  Age and s i ze-related response of lodgepole p i ne to i noculat ion 
w i t h  Europhium clavigerum. 
Canadi an Journal of Botany , 197 3 ,  5 1 ( 6 ) :  1 1 5 5-60 
13 r e f .  
Language : en 
Summary Languages :  f r  
Subject Code s :  N/A 
CAB : 2 5 7 6 3 2  

In 1 9 7 0 , 2 8 0  P i nus contorta t r ee s  8 - 1 4 0  year s  old,  i n  the E .  Kootenay region o f  
Br i t i s h  Columbi a ,  were inoculated w i t h  t h e  blues t a i n  fungus E .  clavigerum. The 
res i nous response of the tree to t h i s  inocu l a t i on was used as a measure of 
poten t i a l  r e s i stance to barkbeetle attack . Trees 31-50 years old had the greatest 
f requency o f  potent ially r e s i stant i nd i v i duals . In the following yea r ,  2 5 0  trees 
10-120 years old were inoculated on 1 1 t h  June, 5th July and 23rd July, w i t h  
s i m i l a r  results .  The youngest trees ( 10-30 years old)  and oldest trees ( 9 1-120 
yea r s ) showed a greater decrease i n  f requency of res i s tant i nd i v i duals ,  as the 
summer progressed , than d i d  t rees of three i ntermediate age classes .  Trees rated 
as res i s tant on the bas i s  of all three i nocu l a t i ons had faster growth rate and 
thicker phloem than those rated as non-res i s tant . 

7 3 0 .  SHRIMPTON , D . M .  ( Proc. Ed . ) .  Proceedings of the jOint Canada/USA workshop on 
mount a i n  beetle related problems i n  western North Ame r i c a .  
Pac . For . Res . Cent r e ,  Victor i a ,  B . C . , BC- X- 2 3 0 , 1 9 8 2 :  87 pp . 
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
RCA: X l 1 0 2  

This two-day workshop o n  t h e  economic and soc i a l  problems related t o  the current 
mounta i n  p i ne beetle epi demics in western Canada and the Uni ted States was j o i n t l y  
sponsored b y  t h e  Canadi a n  Forestry Se r v i ce and the U . S .  Forest Service i n  
cooperat i on w i t h  the Alberta and B . C .  Forest Services . Reports i n  the workshop 
covered : the causative agent s ;  the extent of the problem, economics and research 
needs ; what i s  now being done and future plans : accomp l i s hment b a r r i e rs ; and 
case stud i e s .  

7 3 1 . SHRIMPTON, D . M . , REID, R . W .  Change i n  res i s tance o f  lodgepole p i ne to mount a i n  
p i ne beetle between 1 9 6 5  and 1 9 7 2 .  
Canad i an Journal o f  Forest Research, 19 7 3 ,  3 ( 3 ) : 4 3 0 - 4 3 2  
7 ref . 
Language : en 
Summar y  Languages : f r  
Subject Codes :  N/A 
CAB : 2 5 7 6 3 1  

I n  1 9 6 5  and 1 9 7 2 ,  100 t rees of P i nus contor t a  var .  lat i fo l i a  i n  each of two areas 
near B r i t i sh Columb i a ,  were gr aded for res i s t ance to Dendroctonus ponderosae by 
evaluat i ng the i r  response to i nocu lat ion w i t h  a fungus carr ied by the beetle . 
Most t rees rated as non- r e s i stant in 1 9 6 5  had been k i l led by the beetle by 1 9 7 2 ,  
whereas most trees rated as res i s tant i n  1 9 6 5  were s t i l l  a l ive and were aga i n  

, <ated a s  res i st ant . However , results showed that the r e s i s tance grading o f  some 
of the trees had a l t e red dU L i ng the 7-year per i o d .  

7 3 2 .  SHRIMPTON , D . M . , THOMSON , A . J .  1 98 0 .  U s e  o f  physiolog i ca l  matur i ty to ident i fy 
hazard of lodgepole pine stands f rom mounta i n  p i ne beet l e .  I n  Hazard-rating 
systems in forest insect pest management : sympos ium proceed ings . Athens , 
Georg i a .  General Techn ical Report WQ- 2 7 ,  USDA Forest S e r v i c e ,  Washington, D . C .  
pages 1 4 9 -1 5 3 .  

7 3 3 .  SHRIMPTON , D . M . , THOMSON, A . J .  1 98 3 .  Growth character i s t i c s  o f  lodgepole p i ne 
Pinus contorta var l a t i f o l i a  associated w i t h  the s ta r t  of mounta i n  p i ne beetle 
Dendroctonus ponde rosae outbrea k s .  Canad ian Journal Forest Resea rch.  
1 3 ( 1 )  : 1 37-1 4 4 .  

The dynamics o f  tree and st and growth weLe s t ud i ed i n  s i x  small but expanding 



7 3 4 . 

p i ne beetle outbreaks i n  B r i t i sh Columb ia ( Canada ) .  Stands had exceeded a 
previously reported hazard threshold of age 80 years by 26 y ea r s ,  and a 2nd 
f r equently used hazard threshold of 20 . 5  em mean d . b . h .  ( diamet e r ,  breast 
height ) was exceeded by 3 7  y r . However ,  stands had exceeded matu r i t y ,  as 
def i ned by the i n t e r sect ion of current annual increment ( CAl ) and mean annual 
i ncrement ( MAl ) ,  by an average of only 17 y r .  i n  a l l  case s ,  the beginning s  o f  
t h e  outbreaks w e r e  coincident w i t h  a period o f  reduced t r e e  growth .  Thi s  
reduced t r e e  growth was d i f f icult to detect at breast he i g h t , w i t h  a consequent 
f a i lure of the per iodi c  growth r a t i o  to i nd i ca t e  suscept i b i l i ty .  A l t hough the 
s tands were past the point o f  matur i t y ,  the dominant and codominant trees 
continued to add s i gn i f icant wood volume , which could make survei llance for 
incipient outbreaks and subsequent control a c t i ons cost e f fect i v e .  

SHRI MPTON , D . M ,  THOMSO N ,  A . J .  1 9 8 4 .  
associated w i t h  the s t a r t  o f  mount a i n  
Forest Research. 1 3 ( 1 ) : 1 37- 1 4 4 .  

Growth characte r i s t i c s  o f  lodgepole p i ne 
pine beetle outbrea k s .  Canad ian Jou rnal 

The dynamics o f  t ree and stand growth were s t u d i ed in s i x  small but expanding 
dendroctonus ponderosae outbreaks in B r i t i s h  Columb i a .  Stands had exceeded a 
standard hazard threshold of age 80 yr by 26 y r , and another standard threshold 
of 20 . 5  cm mean D . B . H .  by 3 7  y r .  However ,  they had exceeded mat u r i t y ,  as 
def ined by the i n t e r sect ion of C . A . I .  and M . A .  I ,  by an average of only 17 y r . 
In all cases , the beginnings of the outbreaks were coincident w i t h  a per iod o f  
reduced t r ee growth. T h i s  reduced tree growth w a s  d i f f icult to detect at B . H . , 
w i th a consequent f a i lure of the pe r iod i c  growth r a t i o  to i nd i cate 
suscept i b i l i t y .  Although the stand s  were past the point o f  mat u r i ty ,  the 
dominant and codomi nant trees conti nued to add s i gni f i cant wood vol . which 
could make survei l l ance for i nc i p i ent outbreaks and subsequent act i ons control 
cost e ffect ive . 
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7 3 5 . SHRIMPTON, D . M ,  THOMSON, A . J .  1 98 5 .  Relationship between phloem t h i ckness 
and lodgepole pine growth characte r i s t i cs .  Canadian Journal Forest Research. 
1 5 ( 5 ) : 1004-1008 . 

7 3 6 .  

Depth o f  the phloem ( i nner ba r k )  layers i n  lodgepole pine ( Pi nus contorta var . 
lati fol i a )  i s  a factor i n  the development of outbreaks of the mount a i n  p i ne 
beetle ( Dendroctonus ponderosae ) .  Five lodgepole p i ne stands i n  the interior 
o f  Br i t i sh Columb ia spanni ng the ages a ffected by t h i s  beetle ( 47 - 1 4 7  y r ) were 
stud i e d .  Relat ionships were determined between t h i ckness o f  the phloem layer 
and rad i a l  and B . A .  increments over various pe r i ods of t i me , as well as D . B . H .  
The thickness o f  the phloem layer dec l i ned over the age spanned i n  t h i s  study . 
The best predictor of phloem thi ckness was the B . A .  increment i n  the 6-10 yr 
before samp l i ng .  D . B . H .  was a poor predictor o f  phloem t h i ck ne s s .  

SMITH, R . H .  Low concent rat ion o f  l i ndane 
mount a i n-pine beetl e .  
USDA For . Serv o Res .  Not e ,  Pac i f i c  SW For .  
PSW-316 : 6 pp . 
8 ref . 
Subject Codes :  N/A 
CAB: 8 7 8 4 7 5  

p l u s  i nduced 

and Range Exp . 

att ract ion traps 

S t n . , 1976 , No . 

In a f ield exper iment i n  1 9 7 5 ,  l i ndane emuls ion was appl i ed to a group of 10 Pinus 
contorta trees adjacent to another group attached by Dendroctonus ponderosae the 

_ previous yea r .  L i ndane was appl i ed a t  0 . 3 % to one central t rap tree ( to k i l l 
' beetles ) and at 1 . 0% to the 9 sur rounding trees ( to protect the t rees ) .  Cages 

cont a i n i ng 50-70 beetles and f reshly cut bolts were used as a source of att ract ion 
throughout the f l ight p e r i o d .  Traps placed at the base of trees were used to 
est imate the total number of beetles k i lled . Large numbers ( approx. 5000 ) were 
k i lled on the t rap t r ee , 63% f a l l ing into t raps w i t h i n  2 f t .  of the tree bas e .  
There was a marked reduction i n  the number o f  attacked trees i n  the general 
v i c i n i t y  of the sprayed group, compared w i t h  the previous ten yea r s . 

7 3 7 .  SMITH , R . H . , TROSTLE ,  G . C . , MCCAMBR IDGE, W . F .  Protective spray tests on 3 species 
of bark beetles i n  the western USA . 
J .  Econ . Entomol . ,  1 9 7 7 , 70 ( 1 ) :  119-125 
Subject Codes : N/A 
Bro: 63062608 
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In an ear l y  extensive s e r i es of test s ,  2% o i l  solution or aqueous emulsion of 
l i ndane or chlorpy r i fos , or 2% o i l  or water suspension o f  carbaryl prevented both 
a t t racted and ' forced attacks by Dendroctonus brevicomis LeConte ,  D. ponderosae 
Hop k i ns ,  and D .  adj unctus Blandford on P i nu s  ponderosa Lawson and attacks by D .  
ponderosae, on P .  contorta Douglas . The period o f  e f f ec t i veness var i ed f rom 3 to 
more than 36 months depend i ng on the formulat ion,  insect i c i de and type of attac k :  
o i l  solution greater than emu l s i o n ;  l i ndane greater than chlorpy r i fos g reater 
than carbaryl ; forced a t t ac k s  greater than a t t racted attacks .  No marked 
d i fferences could be found between beetle spec ies in a g i ven loca t ion.  I n  a l a t e �  
s e � i es of att �acted a t t a c k  tests o n  ponde�osa p i n e ,  howeve � ,  2% w a t e �  emul s ion o f  
chlo�py � i fos w a s  not ef fec t i ve aga inst D .  ponde �osae . 

7 3 8 .  SPEIGHT, M . R .  T�ee pests , .  4 .  Eu�opean pine saw f l y ,  
( Geof f ) .  5 .  Beech scale ( C � yptococcus fagi suga L i nd )  
( Xylote�us dome s t i cum ( L »  

Neod ip� ion se� t i fe� 
and ambros ia beetle 

Abo � i cu l t u � al Jou � n a l ,  1 98 1 ,  5 ( 1/2 ) : 23- 2 5 ;  1 4 3 - 1 4 6  
Subject Code s :  NiA 
CAB: 1 5 00106 

Two gene�al accOunts of the ecology and l i fe cycle o f  common pests in B � i t a i n :  
( 4 )  N ser t i f i e r  causes severe defol i a t i on o f  lodgepole p i ne in Scotland and N .  
England. Success f u l  control has been achieved u s i ng nuclea� polyhed�os i s  v i �uses . 
( 5 )  C .  fagi suga feeds on the inner ba r k  layers of beech trees , allowing spores of 
Nect � i a  spp. to invade exposed t i ssues . The comb i nat ion o f  these two factors i s  
known a s  beech bark d i sease,  and appears t o  be i ncreasing i n  the UK . Dead and 
dying t r ees are invaded by X .  domest icum, which i ntroduces blue-s t a i n i ng fungi 
and weakens the trees w i t h  tunnels , causing "beech snap " . Control of beech bark 
d i sease is mainly by remov i ng a f fected t �ees . 

7 3 9 .  STARK , R . W .  D i s t � ibut ion and l i fe h i story of the lodgepole needle miner 
( Recurva r i a  sp. ) ( Lepidoptera : Gelech i idae j in Canadian Rocky Mounta i n  Par k s .  
Can. Ent . ,  19 5 4 , 8 4 ( 1 ) : 1- 1 2  
Subject Codes : N/A 
RCA: X 1 2 1 7  

7 4 0 .  STAR K ,  R . W . , BOURCHI ER ,  R . J .  Needle m i n e r  and needle c a s t  o n  lodgepole p i ne i n  
Alberta . 
Can. Dept . Agr ic . ,  Forest B i o I . D i v . , Mimeograph, 1 9 5 6 ,  Calga�y , Albe� t a .  
Subject Codes : N/A 
RCA : X 1 2 1 8  

7 4 1 . STERNER, T . E . , DAVIDSON, A . G .  ( compi lers ) .  Forest insect and d i sease cond i t ions 
in Canada 1 9 8 1 .  

7 4 21: 

Forest Insect and D i sease Survey, Canadian For estry Serv i c e ,  Ottawa, 1 9 8 2 :  4 6  pp . 
Subject Codes : 6 . 2  
RCA: X 1 l 4 6  

The report conta i ns e s t i mates of the 
pests over the period 1977-8 1 .  
d i s t r i bu t ion are out l i ned . 

average annual depletion caused by important 
Major forest insects and d i seases and t he i r  

�TEVENS , R . E .  Associat ion o f  P i tyophthorus opimus 
Colorado lodgepole p i ne ( Coleoptera : Scolyt i dae & 
COleopte r i s t s  Bul let i n ,  1 9 7 3 ,  27 ( 3 ) ;  1 4 1 - 1 4 2  
4 ref . 
Subject Codes : N/A 
CAB: 2 7 6 0 30 

w i t h  P i s sodes 
Curculionidae ) . 

termina 1 i s  i n  

Reports P i nus contOrta i n  N .  Colorado as a new host o f  P .  Opimus, which behaves 
as a commensal of the pr imary weev i l  P i s sodes termina l i s .  Only the leaders a r e  
attacked b y  e i ther speci e s : the weev i l  feeds o n  t h e  phloem for a short w h i l e  and 
then moves into the p i t h ,  and the ba�kbeetle then feeds on the rema i n i ng phloem. 

7 4 3 .  STEVENS, R . E . , KNOPF, J . A . E .  Lodgepole terminal weev i l  in interior lodgepole 
fores t s .  
Envi ronmental Entomolog y ,  1 97 4 ,  3 ( 6 ) :  998-1002 



1 5  ref .  
Subject Codes: N/A 
CAB: 4 1 9 3 3 9  
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P i s soctes termina l i s  i s  a widespread pest of P i nus contorta ( va.r . lat i Eo l i a )  i n  
the central Rocky Mts .  and Intermountain area o f  t h e  north-western USA. Studies 
i n' stands i n  Colorado and Idaho in 1968-72 indicated that the l i fe h i story and 
hab i t s  of the weevi l  a r e  s i m i l a r  to those reported elsewhere . Infestat ions are 
heav i e s t  i n  3tands where the trees a r e  5-20 f t  tal l ,  and decline as trees outg row 
t h i s  height class . In one study area ca . 50% of the t rees had been i nfested at 
least once, and some repeatedly.  Dense stands are infested most f r equent l y .  

7 4 4 .  STEVEN S ,  R . E . , SARTWELL , C . ,  KOERBER, T . W-. ,  e t  a 1 .  Western Rhyacionia 
( Lepidopte r a :  Tor t r i c i dae Olcthreut inae ) p i ne t i p  moths t rapped u s i ng synthetic 
sex att ractants . 
Canadian Entomolog i s t ,  1 9 8 0 ,  1 1 2 ( 6 ) : 5 9 1 - 6 0 3  
8 ref . ,  7 f i g .  
Language: en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 1 3 2 5483 

Synthe t i c  sex att ractants were used to t r ap adults o f  Rhyacion i a  spp . associated 
with p 1 ne ( P i nus spp . ) throughout the western USA i n  1977 and 1978 . Some spec i e s  
were shown to have much w i d e r  d i s t r ibut ions than previously known . Among spec i e s  
caught 1 n  traps b a i t ed w i t h  ( BE ,  10E ) -B ,  lO -dodecadienyl ace t a t e ,  R .  busckana 
Heinr . was found widely throughout the north-wes t ,  for the f i rs t  t ime in Montana 
and Wyom i ng ,  and R .  fumosana Powell was captured throughout the Rocky Mount a i n  
states , w i t h  new records for Montana , Utah and Nevada . Sets o f  2 previously 
unknown moths s im i l a r  to R. zozona were collected . One was closely associated 
w i th the typical form i n  Oregon and C a l i for n i a ;  the other was associated w i t h  
p inyon ( P .  cembroides ) i n  Colorado and New Mex i c o .  I n  a l l ,  9 o f  t h e  1 4  nat i ve 
species of Rhyacion i a  i n  the western USA were taken. North Ame r ican Rhyac ion i a  
have been assi gned t o  1 1  spec i e s  groups , on the bas i s  o f  morpho logical and 
b iolog ical characte r s ,  a rela t i on between att ractants and these taxonomic groups 
i s  descr ibed. The species associated w i t h  d i f ferent spec i e s  of P i n u s ,  including 
P. ponderosa, P. s t robi formi s ,  P. edul i s ,  P .  r a d i a t a ,  P. j e f f rey i , P .  
conto r t a ,  P .  f l ex i l i s ,  P .  mont icol a ,  P .  monophyl l a ,  P .  a r i stata , P .  
lambe r t i ana and P .  a t tenuat a ,  are des c r ibed . 

7 4 5 . STOAKLEY, J . T .  Pine beauty moth - a new pest of lodgepole p i ne in north Scot land . 
Res . Info . Note ,  Forestry Comm i s s ion, UK , 1 9 7 6 ,  No. 17-76-ENTON: 2 pp . 
Subject Codes : N/A 
CAB: 7 4 6990 

Describes the appearance, l i fe-hi s tory and d i s t r ibut ion of the P i ne beauty mot h ,  
Panol i s  ( a  common pest on Scots P i ne )  and reports a severe outbreak i n  1976 
a f fect i ng 180 ha of 9-18 year-old lodgepole pine ( Pi nus contort a ) ,  two-thi rds of 
which was totally defol i ated . A wide range of provenances appeared to be 
s imilacly a f fected; the relat ive susceptab i l i ty of other spec ies present i s  
mentioned . Author ' s  summa r y .  

7 4 6 .  STOAKLEY, J . T .  A severe outbreak o f  the p i ne beauty moth o n  lodgepole p i ne i n  
Sutherland . , S60 t t i s h  Fores t r y ,  1 9 7 7 ,  3 1 ( 2 ) :  1 1 3 - 1 2 5  
5 ref .  
Subject Codes :  N/A 
CAB: 9 1 50 3 8  

The f i r s t  occurrence of Panol i s  f lammea i n  P i nus contorta plant a t i ons . i n  C a i t hness 
and Suther land was reported 1n 1 9 7 3 .  Severe defol i a t ion of 1 20. ha in Naver 
Fores t , Sutherland, in 1976 is descr ibed . A pupal survey was made on the a f fected 
a r e a .  There was no apparent correlation between degree of defol i at ion and obvious 
s i te factors ,  fe r t i l i zat ion regime, t ree age or provenance, an apparent gradation 
f rom ( ? )  low to ( b )  high defol iat ion was due to the e x i s tence o f  two s t a t i s t ically 
separate populat ions . A good correlat ion between pupal weights and defol i a t ion 
was found in ( a ) ;  but not i n  ( b ) . Number s  o f  pupae were generally very high . 

. Number s  of d i seased larvae, although s t rongly correlated w i t h  total pupae , were 
not dens i ty dependent . The f i na nc i a l  loss incur red was app r a i sed . Pos s ible 
preventat i ve measures are d i scussed . 
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7 4 7 .  STOAKLEY, J . T .  The p i ne beauty moth - i t s  d i s t r i b u t i o n ,  l i fecycle and importance 
as a pest i n  Scott i s h  fores t s .  I N ;  Cont rol o f  p i ne beauty moth by fen i t rothion 
in Scotland, 1978 . 
Ed i nburgh, UK , Fores t r y  Commi ss ion , 1 9 7 8 , pub l . 1 9 7 9 : 7 - 1 2  
2 r e f . 
Sub j ect Codes : N/A 
CAB: 1 1 4 7 0 6 5  

The larval hab i t  o f  Panol i s  f lammea o f  feed i ng o n  the i nternal t i ssues of needles 
dur i ng the f i rs t  2-3 i n s t a r s  made Bac i l lus thur i ng i ens i s  preparat i ons inef fect i v e ,  
s i nce these act a s  a stomach poison. Lodgepole p i ne planta t i ons o n  unflushed 
peatland types ( dominated by Cal luna vulgar i s )  were the focal points of outbreak s .  

7 4 8 .  STOAKLEY, J . T .  P i ne beauty moth .  

7 4 9 .  

Forest Reco r d ,  Forestry Comm i s s i on ,  UK , 1 9 7 9 , No . 1 2 0 :  1 1  pp. 
6 r ef . ,  6 p l . ( col . )  
Subject Codes : N/A 
CAB: 1 1 4 7 0 4 3  

A lea f l e t  o n  Panol i s  f l ammea w i t h  spec i a l  refe rence t o  recent oubreaks on 
lodgepole p i ne i n  Scotland . 

STOCK, M . W . , AMMAN , G . D .  Gene t i c  
popul a t i ons f r om lodgepole p i ne and 
Annals of the Entomolog i ca l  Soc iety 
33 ref . ,  2 f i g .  
Subject Codes ; N/A 
CAB: 1 3 5 5 0 7 2  

d i f f e rent i a t ion among mount a i n  
ponde rosa p i ne i n  northeast Utah. 
of Amer i c a ,  1 9 8 0 ,  7 3 ( 4 ) :  472-478 

p i ne beetle 

I soenzyme compar i sons were made among adul t s  of Dendroctonus ponde rosae HOpk . 
f rom 4 s i tes i n  northeastern Utah .  Gene t i c  d i f f e r e n t i a t ion was more closely 
associated w i t h  host-tree spec ies ( lodgepole p i ne ( Pinus contorta va r .  l a t i fol i a )  
v s .  ponderosa p i ne ( P .  ponderos a »  than w i t h  geog raphical d i stances between 
s i tes . D i f ferences in average heterozygos i t y  and f requenc ies at certa i n  gene loci 
may be related to stage in the infestat ion cycle or envi ronmental st ress related 
to food quant i t y .  D i f ferences were sma l l  between males and females a t  any one 
s i t e ,  but among s i tes males shows greater d i f fe rences than d i d  females . A 
d i f ference i n  gene f requenc ies between early- and late-emerging beetles was found 
at one s i t e .  

7 5 0 .  STOC K ,  M . W . , HIGBY, P . K .  Gene t i c  d i f ferent i a t ion among moun t a i n  p i ne beetle 

7 5 l . 
, 

7 5 2 .  

populat ions . I N :  UBC 2nd Int ' l .  Cong ress o f  Systema t i c  and Evolut ionary 
B iology , Vancouve r , Canada, July 1 7 - 2 4 , 1 98 0 . I + 4 4 1  pp . 
Uni ver s i t y  of B r i t i sh Columb i a :  Vancouver , B . C . , Canada . Paper 0 ( 0 ) , 1 9 8 0 :  362 
Subject Codes : N/A 
B I D :  2 1 0 5 7 3 1 7  

STRUBLE, G . R .  Needle m i ner i n f e s t at ions i n  lodgepole 
£res t ,  Cal i forni a ,  USA: P i nus-contorta-var-mu r r ayana 
US For . Se r v i ce Research Note ,  1 9 6 8 , PSW- 1 7 7 :  4 pp . 
Subject Code s ;  N/A 

p i ne eas t of the S ie r r a  
coLeotechn i tes-mi l l e r i .  

B I D :  5 0 0 5 0 2 0 1  

STRUBL E ,  G . R .  B i ology, eCOlogy and control of the lodgepole 
Tech. Bull e t i n ,  US Dep t .  of Agr i cu l t u r e ,  1 9 7 3 ,  No . 1 4 5 8 :  
2 5  ref . 
Subject Codes :  N/A 
CAB: 1 4 9 2 6 1  

needle m i ne r . 
38 pp. 

Summar i ze s  the results o f  s t ud ies on Coleotechn i tes m i l l e r i  in the Yosemite 
Nat ional Par k ,  C a l i forni a ,  between 1954 and 1967 . Aspects cove red a r e : hosts 
( the pr i nC ipal host i s  P i nus contorta va r .  murrayana ( P . c .  va r .  l at i fo l i a »  and 
d i s t r i bu t ion;  e f fect on host trees ; l i fe cycle and b iology; methods of 
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sampl i n g ;  and natural and i ns ec t i c i da l  control . 

7 5 3 .  SUTHERLAND, J . R . , EERDEN, E . V .  D i seases and insect pests i n  B r i t i s h  Columbi a  
forest nUrser i e s .  
Joint report - B r i t i sh Columb i a  M i n i s t r y  o f  Forests/Canad i an Fore s t r y  Ser v i c e ,  
1 98 2 ,  No . 1 2 :  5 5  pp. 
Languages : en 
Summary Languages : f r  
Subject Codes : 6 . 2  
RCA: X 1 l 2 4  

Thi s  b u l l e t i n  was prepared to a s s i s t  nursery personnel i n  ident i f y i ng and 
control l i ng d i seases and insect problems i n  Br i t i sh Columb i a  forest nurse r i es . 
The bullet i n  contains four mai n  sec t i ons , i . e . , a beginning one con t a i n i ng 
information such as pest prevent ion , chemical control and d i agnos i s .  Then fOllow 
sec t i ons on d i seases a f f ec t i ng seeds and roo t s ,  shoot d i seas e s ,  and insects and 
a l l ied pes ts . Each of the latter three sec t i ons conta i n  several chapters on 
spec i f i c  pest s . 

7 5 4 .  TIGNER, T . C . ,  MASON, R . R .  Res i s tance to a needle miner i n  lodgepole pine var i es 
w i t h  foliage source . 
Envi ronmental Entomology, 1 9 7 3 ,  2 ( 5 ) :  4 9 4 - 4 9 7  
2 ref .  
Subject Codes : N/A 
CAB: 276001 

Res i s tance to defol i a t ion o f  P i nus contorta by Coleotechnites sp. was 
inves t i gated d u r i ng an outbreak i n  central Oregon in the late 1 9 60 ' s .  By means o f  
caging studies i n  the f i eld and b y  laboratory preference tests i t  w a s  estab l i s hed 
that larvae invade some types of foliage more readi l y  than othe r s .  The degree o f  
res i stance to a t t ack was probably determined b y  a feeding deterrent i n  the foliage 
t_hat v a r i ed according to s i t e ,  t ree and location i n  the canopy . 

7 5 5 .  TKACZ , a . M . ,  SCHMITZ , R . F .  1 98 6 .  Assoc i a t ion of an endemic mounta i n  p i ne 
beetle Dendroctonus ponderosae populat ion w i t h  lodgepole pine P i nus contorta 
var l at i fo l i a  i nfected by armi l l a r i a  root d i sease in Utah . USDA forest Service 
Research Note No. 3 5 3 .  7 p .  

7 5 6 .  TUNNOC K ,  S .  A chronic i nfestat ion o f  mount a i n  pine beetles i n  lodgepole p i ne i n  
Glac i e r  National Par k ,  Montana. 
J. Entomo l .  Soc . , B r i t i s h  Columb i a ,  67 : 1970 
Subject Codes : N/A 
B r o :  71039137 

7 5 7 .  VALENTA, V . T . , ZHEGAS , A . T .  A new assortment of insec t i c i des for use i n  
protecting pine plantat i ons . 

, 

L i thuanian Fo rest Research Ins t i t u t e ,  Kaunas 1976 : 8 pp . 
Languages :  ru 
Subject Codes : N/A 
RCA: X1Q02 

7 5 8 .  VI ITASAAR I , M.  Notes on Acantholyda f l a v i ceps ( Re t z . )  ( Hym. , Pamph i l i i dae ) i n  
Eastern Fennoscand i a .  
Annales Entomolog i c i  Fenn i c i ,  1 9 7 5 ,  4 1 ( 1 ) :  16-18 
1 8  ref . 
Subject Codes : N/A 
CAB: 5 2 5 5 8 7  

Reports the t r apping o f  several adult females o f  thi s l i t t le known sawfly i n  a 
pure stand of P i nus contorta var .  l at i fo l i a  i n  S .  F i nland, and describes i t s  
ovi pos i t ion behaviour i n  the laboratory ( on P .  sylvestr i s  needles ) ;  no larvae 
were obtained. A map 1 S  presented o f  d i s t r ibut ion records i n  Finland and the 
north-western USSR, where it is found up to the northern l i m i t  o f  P .  sylves t r i s .  
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7 5 9 .  WARING , R . H . ,  P ITMAN , G . B .  N i t rogen s t ress and insect attack i n  lodgepole pine 
fores t s .  
project ORE-FS-064-P, Oregon State uni v . ,  Corval l i s ,  ORE, 0 1  Aug 78 to )0 June 8 4  
Subject Code s :  3 . 3  
CRI S :  0076160 

Objec t i ves : Evaluate how n i t rogen ava i lab i l i ty a f fects the suscept i b i l i t y  of 
lodgepole pine to mounta i n  p i ne beetle. Develop an alterna t ive management option 
for the control of mounta i n  p i ne beetle i f  our bas i c  hypothes i s  cor r ect . 
Approach: By f er t i l i z ing and t h i nning some stands of lodgepole pine,  i t  i s  hoped 
that the s tand res i s tance wi l l  i ncrease. Alternat ively,  by add i ng sawdust and 
sugar ,  the carbon to n i t rogen rat ios should be r a i sed suf f i ciently to increase 
suscept i b i l i ty .  Insects w i l l  i n i t i al l y  be att racted to the expe r i mental s i tes 
u s i ng pheromone. Resu l t i ng attacks and mor t a l i t y  shOUld reflect treatments i f  
hypothes i s  i s  val i d .  Researchers w i l l  moni tor Changes i n  leaf a r e a ,  leaf 
carbohydrate and n i t rogen reserves , s apwood water conte n t ,  plant water s t ress and 
degree of attack . Growth and mor t a l i t y  w i l l  also be recorde d .  Progress : 
Manipu l a t i ve expe r i ments i n  40 - 120 year old lodgepole pine forests in eastern 
Oregon demonstrated that moun t a i n  p i ne beetles k i l l  phys iolog ically s t ressed 
trees . Thinn i ng a forest causes most t rees to improve t he i r  vigor w i t h i n  a few 
years so that they are no longer suscept ible to colon i z a t ion , even in areas w i t h  
epidemic beetle populat ions . Fer t i l i z i ng w i t h  n i t rogen speeds the response, 
whether t h i nn i ng is done by man Or by i ns ects . A s imple i ndex to tree v i gor i s  
the r a t i o  o f  wood production t o  foliage area . Thi s  Can be es t imated from cores of 
sapwood e x t r acted at breast he ight . The index is indi rectly correlated w i t h  
volat i le terpenoids produced i n  the inner b a r k  which appea r  to att ract o r  repel 
the beetles . 

7 6 0 .  WATERS ,  W . E .  ( Ed i tor ) :  Current topics i n  forest entomOlog y .  Selected papers 
from the XVth I nt ' l .  Congress of Entomology, Washington, D . C . , August ,  1 97 6 .  
Assessment and predi c t i on o f  pest insect impacts on forest uses and values . 
Gen. Tech . Rep . , USDA FOR. Serv_i c e ,  Washington, D . C . ,  1 9 7 9 , No. wo-a : 3 3 - 5 3  
Subject Codes ;  8 . 5 , 8 . 8 . 2  
CAB: 1 5 1 4 8 4 7  

Kanami t s u ,  K .  One aspect of damage t o  the forest caused b y  i nsects , 3 3- 3 4  ( 5  
ref . ) .  D i scusses the threshold dens i t y  above which an i nsect i s  cons idered a 
pest .  Kle i n ,  W . H .  Measuring damage to lodgepole p i ne by the mounta i n  p i ne beetle 
( Dendroctonus ponderos ae ) . 3 5 - 4 2  ( 3  ref . )  Colour a e r i a l  photography and ground 
survey methods .  M i chalson, E . L . ; Finde i s ,  J .  Economic impact of mounta i n  pine 
beetle ( Dendroctonus ponde rosae ) on outdoor recreat ion. I n  Targhee National 
Fores t , Idaho. 4 3 - 4 9  ( 3  ref . ) .  Leusche r ,  W . A .  Impact ana l ys i s ,  interpretation 
and model i ng .  5 0- 5 3 .  

7 6 1 .  WATSON , J . A .  Rhythmic emergence patterns o f  
Dendroctonus-ponde rosae coleoptera scolyt idae.  
Can . Entomol . ,  1970 , 10 2 ( 8 ) : 1 0 5 4 - 1 0 5 6  

the mounta in p i ne beetle 

7 6 2 .  

Subject Codes : N/A 
BIO:  5 2 0 0 1 4 9 2  

WELLNER, C . A .  
lodgepole p i ne 
IN:  Sympo s i um 

_Lodgepole p i ne 
Subject Coe s :  
RCA: Xll79 

Management problems resul t i ng from moun t a i n  p i ne beetles 
fores t s . 
Proc. Theory and Prac t i ce o f  Moun t a i n  P i ne Beetle Management 
Fores t s , December , 1978 
N/A 

in 

in 

7 6 3 . WIERSMA, N. Cone and seed insects i n  Europe . I N :  Proceedings , a Sympos ium on 
Flowe r i ng and Seed Development i n  Tree s .  
Stark v i l l e ,  M i s s i s s ippi , USA, Southern For :  Exp . S tn . ,  1979 : 2 9 1 - 3 0 4  
4 4  ref . ,  2 p l .  
Subject Codes : N/A 
CAB: 1 1 46916 

D i scusses insects on Picea abies , La r i x  spp . ,  P i nus sylves t r i s  and P .  contorta in 
Scand i navi a .  
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7 6 4 .  WINTER, T . G .  Observat ions on the b iology and some larval par a s i tes o f  Rhyacionia 
duplana logaea Durrant ( Lepidopte r a :  Tor t r i c i dae ) in Scotland . 

7 6 5 .  

7 6 6 .  

Entomolog i st ' s  Gazette , 1 9 7 9 , 30 ( 4 ) :  2 5 7 - 2 6 5  
1 1  ref . ,  4 f i g ,. 
Subject Codes : N/A 
CAB: 1 2 1 3 4 1 9  

Although Rhyaci on i a  duplana logaea Durrant has long been known t o  occur i n  the U K ,  
the larva was not found unt i l  1 9 6 9 , when i t  was found i nf es t i ng recently planted 
P i nus contorta in Scotland . The b iology o f  the tort r i c i d  i s  des c r i bed f rom f ield 
observa t i ons i n  Scotland and laboratory studies . The f l ight period was in Apr i l ,  
sometimes overlapp i ng i nto May; males were observed f l y i ng for about 40 m i n  f r om 
1 7 . 00 h .  i n  sunny but cool condi t ions . The durat ion o f  adult l i fe i n  females i n  
the laboratory averaged 1 6  days ; males l i ved for a shorter per·iod. Eggs hatched 
in 8-15 days i n  the bases of pa i rs of needles ; larvae i n  later i ns t a r s  tunnelled 
i n  the shoot to the terminal bud , then retu rned to make an e x i t  hole lower down. 
The length of completed mines averaged 1 . 7  cm . The larval period lasted 3 months 
i n  June-Augus t .  Larvae l e f t  shoots to pupa te , adults hatching i n  spr i n g .  
Paras i t i sm o f  larvae a t  a place i n  Scotland i n  1 9 7 2  averaged 17 . 7% r  t h e  paras i tes 
including Apanteles s p . , Elachertus i sadas (Wlk . ) ,  Scambus s p . , Pteromalus semotus 
(Wlk ) .  and unident i f i ed chalcidoids and i chneumonho i d s .  A considerable number o f  
larvae were found dead from unk nown causes when shoots were d i s sected, and some 
larvae appeared to be k i l led by res i n  flooding i nto t he i r  m i nes . 

WINTER , T . G . , SCOTT, T . M .  Chemical control of the 
buoliana ( De n i s  and Sch i f fermuller ) ( Lepidoptera : 
i n  Br i t a i n .  
Fore s t r y ,  1977 , 50 ( 2 ) :  161-164 
Subject Codes : N/A 
L I S C :  0 8 0 6 3 5  

P i ne shoot moth ,  Rhyac ioni a  
Tort r i c idae ) i n  seed orchards 

I n  1970 and 1 9 7 1  a h i gh populat ion of R .  buol i an a ,  the p i ne shoot moth ,  appeared 
in a seed orchard of P i nus contorta in w i l t sh i r e .  The oppor t un i t y  was taken to 
compare several alterna t i ve insect i c i de s  w i t h  DDT. F i el d  t r i als i n  March and 
August showed that fen i t rothion can be used as an alterna t i ve to DDT to control 
the pine shoot moth .  

WONG , H . R .  Some insect 
Forest Management Note. 
Alta . ,  1 9 8 2 :  4 pp . 
Subject Codes : N/A 
RCA: X1028 

pests of forest t r ee nurse r i es i n  the Canad i a n  pra i r ie s .  
No. 1 5 ,  Northern Forest Research Centr e ,  Edmonton, 

Thi s  note presents a b r i e f  desc r i p t i on of the damage observed, ident i f icat ion of 
the insect pes t ,  and sugges t i ons for chemical cont rol , i f  requ i red . 

7 6 7 .  WONG , H . R . , MELVIN, J . C . E .  Insects associated w i t h  t rees damaged by hydrocarbon 
condensate in the S t r achan a r e a ,  Albert a .  
I n f o .  Report , Northern For . Res .  Cent r e ,  Canada , 1 9 7 3 ,  No. NOR-X-74 : 1 9  pp . 
7 r e f . 
Subject Codes :  6 . 5  
CAB: 36-3 5 27 

, 
L iqu i d  hydrocarbon condensate,  accidentally released from a p i pe l i ne i n  July 1 97 1 ,  
caused extens i ve damage t o  ca . 1 5  acres o f  m i xed forest . Insects found a year 
later i n  dead, i nj ured and u n i n j ured trees o f  P i cea glauca , P i nus contor t a ,  
Populus t remuloi des , P .  balsami fe r a ,  Betula papy r i fera and Abies balsamea 
belonged to 4 orde r s ,  19 f am i l ies and 33 speci e s . Most of these were assoc i ated 
w i  th trees having dead crowns . More insects were collected f rom the base than 
f r om the centre or top of the tree s .  Bark- and wood - i nhab i t i ng insects were found 
to have done the most damage to i n j u red t rees . 
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768 . 

6 . 2  D ISEASE 

ALEXANDER , M . E . , HAWKSWORTH, F . G .  W i l dland 
l iterature review of ecology and presc r i bed 
USDA For . Servo  Gen.  Tech. Repo r t ,  Rocky 
197 5 ,  No. RM-1 4 :  1 2  pp . 
9 2  ref .  
Subject Codes : 3 . 0 ,  6 . 3  
CAB: 6 0 4 3 9 3  

f i res and dwarf m i s t letoe s : a 
burni ng .  

Moun t a i n  For . and Range Exp . Stn.  , 

Thi s  review comp r ises separate stud i es of two subject f i elds , v i z .  ( a )  the 
rela t i ons between w i l d f i re s  and the d i s t r ibut ion o f  Arceuthobium spp . ; and ( b )  
the use o f  prescribed burn i ng as a means o f  COntrol l i ng dwarf m i s t letoe s .  The 
information on ( a )  and ( b )  i s  f u rther subd i v i ded under f i ve spec i es heads , deal i ng 
respect i vely w i th stands o f :  P i nus contorta and P .  bank s i an a :  P .  ponderosa; 
Pseudotsuga menz i es i i ;  Picea glauca and P. mar i ana ; and other con i ferous 
spec i es . Some concl u s i ons are drawn and f u r t her research i s  recommende d .  

769 . ALLEN, E . , H I RATSUKA , Y .  1 9 8 5 .  
w i t h  endocrona r t i um harkness i i .  

Infec.tion of young lodgepole p i ne seedlings 
Phytopathology. 7 5 ( 1 1 ) : 1 279 . 

770 . BALLARD , R . G . , WALSH , M . A . , COLE, W . E .  1 9 8 2 .  Blue-s t a i n  fungi i n  xylem o f  
lodgepole p i n e :  a l ight-microscope study o n  extent of hyphal d i s t r ibut ion . 
Canad i an Journal of Botany 6 0 ( 1 1 ) : 23 3 4 - 23 4 1 .  

Thi s  pre l i m i nary report examines d i s t r i bu t ion o f  the fung i i n  the secondary 
xylem and phloem of P i nus contorta var .  lat i fol i a  a t  the t ime o f  tree death . 
In midsummer mount a i n  p i ne beetles emerged from the trees and f lew to 
non- infested ones . W h i le chewing v e r t i c a l  egg gal ler i es i n  the inner bark they 
i nnocu lated i t  w i t h  the blue-s t a i n  fungus complex . I n i t i a l ly the fungi were 
conf i ned to the beetle f rass i n  the gallery but soon grew into the sapwood and 
spread rad i a l ly v i a  the xylem parenchyma . Once establi shed in the xylem hyphae 
moved into the tracheids of the a x i a l  and water -conduct i ng system. Here they 
occluded bordered-pi t  pa i r s  and occasionally the ent i re cell lumen. Hyphae 
also attacked and dest royed res i n-duct ep i th e l i a l  cel ls . Th i s  could result i n  
the release o f  res i n  i nto s u r rounding t i ssues . Destruct ion o f  storage and 
water-conduct i ng t issues i n  the trunk was detr imental to renewed shoot t ip 
expans ion the follow i ng spr i ng .  

7 7 1 . BARANYAY ,  J . A .  LodgepOle p i ne dwarf m i s t letoe i n  Albe r ta . 
Can. Dep. F i s h ,  Forest , Can.  Forest Servo  Publ . ,  ( 12 86 ) , 1970 : 1-22 
Subject Codes : N/A 
B1O: 5 2 0 7 4 3 3 4  

7 7 2 .  BARANYAY, J . A .  Dwa r f  m i s t letoe as a factor i n  the management of lodgep'ole p i ne 
forests i n  western Canada . I N :  Management of Lodgepole P i ne Ecosystems . 
USA, Washi ngton State Univers i t y  Cooperat i ve Ext�nsion Serv i c e ,  1 9 7 3 ,  pub l . 1 97 5 :  
359-376 
21 ref . 
Subject Codes : N/A 

r -CAB: 7 5 7660 

7 7 3 .  

D iscusses the hosts and d i s t r ibu t i on of Arceuthobium ame r icanum, the e f fect of 
past u t i l i zat i on of P i nu s  contorta stands on the spread of dwarf m i s tletoe and the 
mangement o f  infected s i tes . 

BARANYAY, J . A . , SAFRAN Y I K ,  L .  Effect 
of lodgepole p i ne stands in Alberta . 
Can. Dep. F i s h ,  Fores t ,  Can.  For .  
Subject Codes : N/A 
BIO:  5 2 1 0 3 9 3 3  

of d w a r f  mist letoe o n  growth 

Se r v .  Pub l .  ( 1 2 85 ) ,  1 9 7 0 :  

and mor t a l i t y  

1-19 



7 7 4 .  BARANYAY, J . A . , SMITH, R . B .  Dwa r f  
recommendat i ons for t he i r  cont rol . 
Info. Report , Pac i f i c  For . Res .  
2 5  ref .  
Subject Codes : N/A 
CAB: 0 8 3 8 0 3  

mist letoes i n  B r i t i sh 

Cent r e ,  Canada , 1972 , No . 

Columb i a  and 

BC-X-7 2 : 18 pp . 

1 7 1  

Describes the d i s t r ibut ion, biology, recogni t ion and symptoms , and control o f  the 
four spec ies of dwar f  mist letoe ( Arceuthobium ame r i canum, A. tsugense , A .  
l a r i c i s  and A .  douglas i i )  found i n  Br i t i sh Columbi a  on P i nus conto r t a ,  Tsuga 
heterophylla , Lar i x  occidental i s  and pseudotsuga rnenz ies i i .  I t  is concluded that 
losses caused by these spec i es can be greatly reduced through proper s i l v icultural 
management . 

7 7 5 .  BARANYAY ,  J . A . , SZABO, T . , HUNT, K .  Effect of At ropell i s  canker on growth and 
u t i li za t ion of lodgepole p i n e .  
Info.  Report , Pac i f i c  Forest Research Cent r e ,  Canada, 1 97 3 ,  No. BC-X-86 :  22 pp . 
3 2  ref .  
Subject Codes : 8 . 1  
CAB: 267022 

Stud ies i n  Alberta on the e f fect of Atrope 1 l i s  p i niphila canker on the growth and 
the mecha n i c a l  and pulping propert ies of i nfected Pinus contorta va r .  l a t i fol i a  
showed that the d i sease reduced the volume o f  infected trees by u p  t o  56 . 5% and 
that infected trees gradually dropped out of the i r  or i g i na l  crown classes . The 
sp . g r . of infected wood was almost double that of healthy wood , because of the 
high res i n  content . The s t a t i c  mechanical prope r t i e s  of infected wood appeared to 
be una f f ected , whereas the dynamic and some bas i c  phy s i ca l  prope r t ies were lower 
than those of healthy wood . Bar k i ng of infected wood for pulping was d i f f icul t ,  
and 30% o f  the chips produced had to be re jected because o f  high resin content . 
The loss of pulp y ield a t t r ibutable to infect ion was 5-6% when calculated on an 
oven-dry e x t ract i ve - f ree wood bas i s  and 1 1 . 9% when calculated on an oven-dry 
unextracted bas i s .  Pulp prope r t i e s  of infected wood were s l ightly infer ior to 
those of healthy wood except for the burst factor . Bleaching was very d i f f icult . 

7 7 6 .  BEARD , T . H .  D i s t r ibut ion of stalact i forrn b l i ster rust on lodgepole p i ne i n  Idaho 
and some observat i ons on canker development . 

7 7 7 .  

M . S .  The s i s , Uni v .  o f  Idaho, Moscow, 19 8 1 :  5 7  pp . 
Subject Code s :  N/A 
RCA: X 1 2 0 3  

BEARD , T . H . , MARTI N ,  N . E .  
b l i ster rus t .  
Uni v .  o f  Idaho, Forest , 
pp. 
Subject Code s :  N/ A 
RCA: X1204 

S i t e s  characte r i s t i c  o f  lodgepole pine and stalact i forrn 

Wi ldl i f e  and Range Exp.  Sta . ,  Technical Report 1 3 :  1 9  

7 7 8 .  BEARD , T . H . , MART I N ,  N . E . , ADAM S ,  D . L .  1 98 3 .  E f fects of hab i t at type and 
elevation on occurrence of sta1acti form b l i s ter rust in stands of lodgepole 
pine Pinus contor t a .  Plant Disease 6 7 ( 6 ) : 64 8 -6 5 1 . 

Stalac t i form b l i s ter rus t ,  caused by crona r t i um coleospor ioldes,  occurs on hard 
p i nes throughout the northern ( US A )  and Canada . Loca t i ons of lodgepole p i ne 
reported i n  d i sease surveys of Idaho fores t s ,  1 9 6 8 - 1 9 8 0 ,  showed stalac t i form 

' btister rust occur r i ng at elevat i ons at 1500-2477 m. Ab ies 
las iocarpa/xe rophy l 1 um tenax and A. l a s i ocarpa/vaccinium scopa r i um were the 
most common hab i tat types suppor t i ng lodgepole p i ne and s t a l ac t i form b l i s te r  
rust . 

779 . BERGDAHL , D . R . , FRENCH, D . W. Relative suscep t i b i l i ty of 5 p i ne species 2 to 36 
months o f  age to infection by Ccona r t i um-comandrae.  
Can.  J.  For . Res . ,  1 9 76 , 6 ( 3 ) :  3 1 9 - 3 2 5  
Subject Codes :  N/A 
B r o :  63029060 

Five spec ies o f  pines ( Pi nus contorta Doug1 . '  var . lat i fo l i a  Engelm . ,  P .  
d i v a r i ca t a  ( Ai t . )  Dumont P .  banksiana Lamb . ,  P .  n i g r a  Arn . ,  P .  ponderosa 
Laws . and P. sylvest r i s  L . )  were inoculated w i t h  basi d i ospores of C .  comandrae 
P k .  in the greenhouse and f i e l d .  For the youngest age class ( 2  mo . ) ,  comb ined 
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results f rom greenhouse and f i el d  inocul a t i ons'  i nd i cate tha·t P .  sylves t r i s  ( 18 . .8 %  
infected ) was the least suscept i b l e . The combined i nfect ion averages f o r  P .  
d i var i cata , P .  n i g r a ,  P .  cont.orta var . l a t i io l i a  and P .  ponderosa were 5 2 . 4 ,  
58 . 7 ,  6 3 . 8  and 68 . 2% infection, respect ively . One year old P .  ponderosa 
seedlings had the h i ghest percentage i n f ect ion ( 27 . 5 % ) .  Except for one 3 year old 
P. ponderosa seedl i n g ,  the seedlings older than 1 year were not i n f ected . 
Pycniospores occurred w i t h i n  8 0  days on some of the seed l i ngs of a l l  p i ne spec i es 
except P .  n i g r a  · ( a 6 . days ) .  

7 8 0 .  BJORKMAN , E .  Progress report on Swed i s h  research on forest t ree resi stance to 
d i seases . 

7 8 1 . 

7 8 2 .  

Bul l .  QEPP ( Organ Eur . Med i t er e .  Prot . Plant ) ,  1 9 7 3 ,  ( 9 ) : 17-21 
Subject Codes : N/A 
BIO: 5 6 0 2 8 0 1 3  

BOLSINGER, C . L .  The extent of dwa r f  m i s t letoe i n  s i x  pr i nC i pa l  
C a l i forni a ,  Oregon, and Washington, as determined f rom forest survey 
Gen . Tech . Rep . ,  USDA For . Serv . ,  Pac i f ic SW For .  and Range Exp . 
PSW- 3 1 :  4 5 - 5 4  
Subject Codes : N/A 
L I S C :  2 5 7 0 4 8  

sof twoods i n  
records . 

Sto . ,  1 9 7 8 , 

Forest i nventory records show dwa r f  m i s t letoe i n f ect ion i n  6 pr i nc ipal sof twoods 
on 2 3 %  of commerc i a l  forest land i n  C a l i forn i a ,  Oregon and Washington. 
Douglas - f i r  dwarf m i s t letoe was found over the l a rgest area . Larch and lodgepole 
pine were the- most s e r i ously infected . 

BUTIN,  H . , SCHULER , G . ,  S IEPMANN, R . , STEPHAN, B . R .  43rd 
Confe rence , Hambur g ,  October 5-9,  1 98 1 .  Forest sect ion . 
M i t t e i lungen, Biologi sche Bundesans t a l t  f u r  Land
Ber l i n-Dahlem, 19 8 1 ,  No. 2 0 3 :  1 7 7 - 1 8 7  
1 ref . 
Language : de 
Summary Languages :  
Subject Codes : N/ A 
CAB: 1 4 7 2 6 0 4  

German Plant Protection 

und Fors twi r t scha f t , 

Extended summa r i es of 7 papers , of which 4 a r e  noticed below and the others ( on 
insect s )  sepa rately i n  Forestry Abs t racts : But i n ,  H .  ( New tree d i seases in w .  
German forests . )  1 7 7 - 1 7 8 . S i epmann, R .  ( The relat ion between the regene rat ion of 
con i f e r  roots and t he i r  i n f ect ion by fungi present in the so i l . ) p .  181 . 
Stephan, B . R .  ( Tes t i ng f i ve- needle p i nes for res i s tance aga i nst b l i ster rust 
( Crona r t i um r i b icola ) . )  Seed l ings of 1 7  P i nus speci e s  were tested . The progeny of 
r e s i stant trees of P. lambert iana and P. mont i cola showed s i gni f i cant gene t i c  
ga i ns . 1 8 2 -1 8 3 .  Stephan, B . R . ; But i n ,  H .  ( Occu r r ence o f  Lachne l lula rehmi i and 
Crumenulops i s  sororia in connection w i t h  a canker in Pinus contorta . ) 1 8 4 - 1 8 5 .  

7 8 3 . BYLER, J . W . , PLATT, W . O .  Cone i n f ect ion by Pe r i dermium-harknes s i i .  
Can. J .  Bot . ,  1 9 7 2 ,  5 0 ( 6 ) :  1 4 2 9 - 1 4 3 0  
Subject Codes : 2 . 8  
BIO: 5 4 0 6 2 7 7 5  

7 8 4 . CARLSON , L . W . , BELCHER , J .  Seed and s o i l  trea tments for control of con i f e r  

7 8 5 .  

seedling damping-o f f :  P i nus-re s i nosa , P i nus-bank s iana , P i nus-conto r t a ,  
Picea-glauca, captan fung i c  arasan fung i c .  
Can. Dept . Fores t .  and Rural Develop . ,  B i -monthly Research Notes, 1 9 6 9 , 2 5 ( 1 ) :  
4 - 5  
Subject Codes : N/A 
BID: 69048760 

CRA I G ,  M . , HAYES, A . J .  
relat ion to s i te and 
provenance . 

D i s t r i b u t i on of Crumenulops i s  soro r i a  ( Ka rs t )  groves i n  
crop factors i n  some s tands o f  lodgepole pine o f  Alberta 

Fores t r y ,  1981 , 5 4 ( 1 ) :  7 5-88 



21 r e f . 
Subject Codes : 2 . 3 ,  3 . 2  
CAB: 1 3 6 9 2 1 9  
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A s tudy was made of the canker pathogen C .  sora r i a  i n  1 0  stands 4 6 - 5 0  yea r s  old 
of lodgepole p i ne ( 2  825 t rees ) at Mearns Forest , Grampian Region, Scot land . I n  
heav i l y  infected stands co- and sub-dominant t rees were more f requently cankered 
than were dominant and suppressed t rees ; the inc idence of canker i ng and r e s i nos i s  
was not related to stern g i rth-cLass . S i gni f icantly ( p  = 0 . 00 1 )  greater numbers o f  
cankers occu r red o n  N and E f ac i ng s i des o f  stems than o n  S and W s i des . 
Percentage infect ion was nega t i vely correlated w i th e f fect i ve rooting depth ( r  = 
-0 . 66 )  and pos i t ive w i t h  percentage s o i l  moi s ture ( r  = +0 . 91 ) .  Results suggest 
that l imited roo t i ng volume and va r i a t ions. i n  the microcl imat i c  reg ime around 
i n d i v i dual s t ems may c r i  t i cally a f fect succes·s of i nfection.  From authors I 
summar y .  

786 . COLEMAN, M . E . , ANDERSON, A . J .  1 9 8 5 .  Plant responses t o  r h i z opogon v i n i color 
e l i c i tor s .  Phytopathology. 7 5 ( 1 1 ) : 1 2 8 3 .  

787 . DAVIDSON, R . W .  
Memo i r s  o f  the 
Subject Codes : 
CAB: 7 3 5 3 0 4  

Sapwood 
New Yoek 

N/A 

s t a i n i ng fungi f eom two t ree spec i es . 
Botanical Garden, 1 9 7 6 ,  2 8 ( 1 ) :  45-49 

Des c r i bes Ceratocy s t i c s  grand i foliae (a new spec ies ) and D i p lod i a  natalen s i s  f rom 
Beech ( Fagus s p . ) planks i n  Iowa and C .  hyalothecium ( a  new spec i e s )  f rom dead 
bark of Pinus contorta in Wyomi ng . 

7 8 8 .  DINGLEY, J . M . , GI LMOUR , J . W .  Colleo t r i chum-acutatum-f-sp�pinea : new spec i a l  foem 
associated w i t h  terminal ceook d i sease of P i nus-spp . 
New Zealand J .  For . Sc i . ,  1 97 2 ,  2 ( 2 ) :  1 9 2 - 2 0 1  
Sub ject :::odes : N/ A 
BID:  5 5 0 3 5 6 8 0  

789 . D I XON, B .  1 9 8 6 .  UK p l a n s  t o  release a recomb i nant v i r u s . B i o-Technology.  
4 ( 5 ) : 39 1 .  

790 . DOBIE, J . ,  BRITNEFF, A . A .  Lumber grades and volumes f r om lodgepole p i ne i nfected 
w i t h  dwa r f  m i s t letoe . 

791 . 

Wood and F i be r ,  1 97 5 ,  7 ( 2 ) :  104-109 
8 r e f .  
Subject Codes : 5 . 0  
CAB: 7 10606 

P i nus contorta with severe crown infect ions were sampled neat P r i nce George, B . C . ,  
and compa red w i t h  an uninfected control sample . There were no · d i f ferences o f  
pract i cal importance between the two samples i n  lumber grade y ields or recove r y  
factor s ,  but there was good evi dence that volume growth i s  retarded by i nfection.  
Control by early removal o f  i n fected stands is  therefore recommende d ,  where t h i s  
i s  poss ible . 

, DOOLING, O . J .  A new d i s t r i but ion record 
ptant D i s . Rep . ,  1 9 7 3 ,  5 7 ( 4 ) :  2 9 8  
Subject Codes :  N/A 
Bro:  5 6 0 6 8 6 7 1  

for dwa r f  m i s t letoe i n  Mont ana . 

7 9 2 .  DOOLING, O . J .  Evaluation o f  proposed dwa r f  m i s t letoe control projects for f i scal 
year s  1976- 1 9 8 6 , Upper Wi l low Creek, P h i l l ipsburg Planning Un i t ,  M i s soula D i s t r ict 
Bureau of Land Management .  
U . S .  For .  S e r v o  D i v .  State Pr i v .  For . North Reg . Rep . , 197 5 ,  7 5 ( 16 ) :  1-4 
Subject Codes : N!A 
BID:  75094743 

793 . DOOLING, O . J .  Evaluation of pcoposed dwa r f  m i s t letoe management projects i n  
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7 9 4 . 

Montana . 
Repo r t ,  Northern Region, State and P r i vate Forest r y ,  USDA Forest Ser v i c e ,  1 9 7 8 , 
No. 78-1 3 ;  78-1 5 ;  7 8 -1 6 ;  78-17 ; 7 ;  1 1 ;  8 .  
Subject Code s : 8 . 5  
CAB: 1 44 2 7 3 2  

Four repor t s  descr i b i ng proposed control methods f o r  Arceuthobiurn spp . on 3 
con i fe r s ,  and including cost bene f i t  analyses : Evaluation of proposed dwa r f  
m i s tletoe management projects on the Whi te Sulphur Spr i ngs Ranger D i s t r i c t ,  Lewi s  
& Clark Nat ional Forest lodgepole pine and A .  ame r i canum; Eva l ua t i on of 
proposed dwa r f  m i s t letoe management projects on the Swan Lake Ranger D i s t r i c t , 
Flathead Nat ional A .  l a r i c i s : Evaluation of proposed dwa L f  m i s t letoe m'anagement 
projects on the Deerlodge Nat i onal Forest , - lodgepole p i ne and A .  ame r i canuffi; 
Evaluation of proposed dwarf m i s t letoe ma.nagement projects on the Sula Ranger 
D i s t r i c t ,  B i t t e r root Nat ional Forest - Douglas- E i r  and A .  douglas i i .  

DOOLING, a . J . , BROWN , D . H .  Guide l i nes 
ame r i canum) control in lodgepole p i ne in 
Repo r t ,  Northern Area , State and Pr i vate 
76-1 4 :  1 0  pp . 
5 r e f . 
Subject Codes :  N/A 
CAB: 1 4 4 2 7 3 1  

f o r  dwa r f  m i s t letoe ( Arceuthobium 
the northern and cent ral Rocky Mount a i n s .  
Forest r ,  USDA Forest Service, 1 9 7 6 , No . 

7 9 5 . ESLYN, W . E .  Golden s t a i n  of lodgepole p i ne ( P i nus contorta Doug1 . 
heat"twood . 

ex Loud . )  

Phytopathology, 1979 , 69 ( 5 ) :  5 3 9 - 5 4 0  
Subject Codes :  N/A 
CAB: 1 1 1 8 8 8 5  

The m i c roscop i c  appearance of the s t a i ned wood i s  des c r i be d .  Confet"tobas i d i um 
ol i vaceoalbum was i solated from the wood and subsequent i nocu l a t i on into heartwood 
and sapwood of lodgepole and southern yellow pines resul ted in s t a i ned heartwood . 

796 . FILIP,  G . M . ,  GOHEEN , .D . J .  Tree mor ta l i ty caused by r-oot pathogen complex i n  
Deschutes Nat i onal FOt"es t ,  Oregon. 

7 9 7 . , 

Plant D i sease , 198 2 ,  6 6 ( 3 ) :  240-243 
15 ref . ,  4 tab . 
Subject Codes : N/A 
CAB: 1 53 6 7 1 9  

A survey o f  a sever-ely i n fected 1 000 h a  mi xed con i fer forest revealed t h a t  o f  
t rees more than or equal to 1 5  c m  dbh , 1 1 . 1% ( 2 1 . 6 % of merchantable wood ) had been 
k i lled by root d i seases dur i ng the preceding 20 yea r s . A t"m i l la r i a  mellea occut"red 
on all spp . , Phe l l inus ( Inonotus ) wei t" i i  on Abies grand i s  and Pseudotsuga 
menz i es i i ,  Ceratocy s t i s  wagene r i  on P i nus ponderosa and P .  contort a ,  and Fornes 
annosus ( Heteroba s i d ion annosum) On A .  grand i s . Two or more root pathogens 
f requently occurred in close assoc i a t i o n .  Thi s  is the f i t" s t  report of C .  
wagene r i  on P .  contorta i n  Ore . ,  and of extens i ve i nfect ion of P .  ponderosa by 
C .  wagene r i  i n  the Pac i f i c  Northwes t .  

F)L I P ,  G . M . , SCHMITT, C . L .  Suscep t i b i l i ty of nat i ve con i fe r s  
t"ot eas t of t h e  Cascade Range i n  Ot"egon and Washington. 
For . S e L , 1979 , 2 5 ( 2 ) :  2 6 1 - 2 6 5  
Subject Codes :  2 . 3  
L I S C :  4 2 8 6 4 8  

to laminated root 

Of 6 nat i ve con i f e t"  spec i es i n  eas tern and cen t r a l  Oregon and Washington, USA, 
Tsuga mertensiana e x h i b i ted the mos t i nfect ion and mor t al i ty caused by Phe l l i nus 
wei r i i ,  whi l e  P i nus contot"ta was leas t a f fected . Tree mor tal i t y  was the most 
common indicator of i n f ec t i on i n  suscept ible spec i e s .  Intern�l decay ( bu t t  t"ot ) 
was more common i n  d i sease- res i s tant spec i e s .  Healthy t rees I n  infected plots 
were exposed to large quant i t i es of fungus i noculum as indicated by i noculum 
i nd i ces . 

7 9 8 . FLETCHER , R .  Challenging dwarf m i s t letoe ( Loranthaceae ) .  



Forest Resear c h :  What ' s  New i n  the wes t ,  1 9 7 7 , January 1 2 -1 5 .  
3 r e f .  
Subject Codes : 8 . 0  
CAB: 1 0 0 8 4 2 6  
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A .d i scussion of the pos s i ble value to foresters of 2 computer programs , SWYLD2 for 
south-western ponderosa p i ne ( Pinus ponderos a )  and LPMIST for lodgepole p i ne 
( Pinus contorta ) i n  managing both "m i s t letoe-infested and healthy fores t s .  The 
programs have been dev.ised to help decide on problems of t h i nn i ng ,  rot a t ion ages , 
harvesting methods , e t c .  and the only data needed are a few standard s tand 
character i s t ics . An example i s  g i ven to i l lust rate how the programs may be used . 

7 9 9 .  HARVEY, A . E . , MARTIN,  N . E . , woo , J . Y .  D i seases of reforestation seedlings i n  the 
central and northern Rocky Mount a i ns . 
Project INT-2 206 , Intermoun t a i n  For .  and Rge . Exp . Sta . ,  Moscow, IDA , 0 1  Oct 
79 to 30 Sep 8 4  
Subject Codes :  N/A 
CRr S :  0 0 4 5 9 1 3  

Objec t i ves : Develop improved technology f o r  reducing d i sease-related mor t a l i t y  o f  
a rt i f i c i a l  and natura! regenerat ion of forest lands i n  t h e  inte rmountain wes t .  
Approach: The approach involves the integrat ion and development o f  knowledge 
about the relat i ons of pathogenic and non-pathogenic m i c rob. i a l  act i v i t i es that 
cause seedling mor t a l i t y  and loss of v i gor throughout the f i r s t  5 years of 
estab l i shment and growth in both natural and a r t i f i c i a l  refores t at i on stoc k .  
Progress : Estab l i shed that soi l organic mat e r i a l s  are important centers o f  
ectomycorrhizal act i v i t y  and nonsymb i ot i c  n i t rogen f i xa t i on .  Present resul t s  
i nd i cate organic ma t e r i a l s  i n  excess o f  4 5 %  of the 1 2  i n .  o f  soi l provide no 
add i t ional benef i t s . App l i cable to set t ing pos t - s i t e  preparation and prescr i bed 
burn i ng standards for res i due load i n g .  Documented importance of fungus-bacte r i a  
associat ions i n  decay-act i vated nonsymb i o t i c  n i t rogen f i xat ion i n  decompos-i ng wood 
res i dues.  Useful for establ i s h i ng N- f i xat ion rates i n  v a r i ous types o f  woody 
r es i dues including wood chip p i les on the forest s i t e .  Demonstrated the e f fect o f  
part i a l-cutting and clear-cutting o n  d i s t r i bu t i on of ectomyco r r h i za l  act i v i ty i n  
res idual and adj acent , s o i l  systems . App l i cable t o  app l y i ng spec i f i c  cut t i ng 
methods on s i tes which may be d i f f icult to regenerate w i t h  con i fers . Reported 
aspects of ult rastructure of Crona r t i um r i b i cola i nfec t i ons on alternate host 
( R i bes ) plants that are app l i cable to interpretat ions of physical and chemical 
interact ions between the host and paras i t e .  

800 . HAWKSWORTH , F . G .  Dwa r f  m i s t letoe and i t s  role i n  lodgepole p i ne ecosystems . I N :  
Management o f  Lodgepole P i ne Ecosystems . 
USA, Washington State Univers i t y  Cooper a t i ve Extension Ser v i c e ,  1 9 7 3 ,  publ . 1 9 7 5 :  
3 4 2 - 3 5 8  
3 7  ref . 
Subject Codes : N/A 
CAB: 7 5 7 6 5 9  

D iscusses the b iology and ecology of Arceuthobiurn arne r i canum, a p r i mary par a s i t e  
of P i nus conto r t a ,  and i t s  adverse e f fects o n  t imber resou rces . 

801 . HAWKSWORTH, F . G . , DIXON, C . S . , KREBI L L ,  R . G .  1983 . Periderrni urn-bethel i i  a 
r u s t  associated w i t h  lodgepole p i ne P i nus contor t a  dwa r f  m i s tletoe Arceuthobiurn 
ame r i canum. Plant D i sease 67 ( 7 ) : 7 2 9 - 73 3 .  

The rust fungus P .  bethel i i ,  which i s  associated w i t h  dwa r f  m i s t letoe ( A .  , a�e r i canum) i n  lodgepole p i ne ( P .  contor ta ) ,  has generally been cons i dered 
synonymous w i t h  crona r t ium comandrae . P. Bethe l i i ,  however ,  d i f f e r s  i n  i t s  
sma l le r , less pyr i form aeciospores, apparent lack o f  spermagon i a ,  later aeci a l  
aporu1a t i on per iod , and constant assoc i a t ion w i t h  dwa r f  m i s t letoe . Attempts to 
infect m i s t letoe-infected pines were e i ther unsucce s s f u l  or i nconc l u s i ve and 
potent i a l  alternate hosts were not found . F i eld evi dence suggests the rust may 
be autoec i ous . 

8 0 2 .  HAWKSWORTH , F . G . , HINDS, T . E . , JOHNSON , D . W . , LANDI S ,  T . O .  S i l v i cultural control 
of dwarf m i s t letoe i n  young lodgepole p ine stand s .  
USDA For . Se r v o  Tech . Rep . , Rocky Mou t a i n  Region, 1 9 7 7 ,  No. R2-10 : 1 3  pp. 
1 r e f . ,  2 p l .  
Subject Codes : N/A 
CAB: 1 0 5 5 6 8 1  
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Domi nance clas s ,  d . b . h . and degree of infestat ion w i t h  dwarf m i s t letoe 
( Arceuthobium ame r i canum) were recorded for plots in 2 0 - ,  30- , or 40-year old 
s t ands o f  P i nu s  contorta in N. Colorado in 1 9 6 5  and 1966 , and in 1 9 7 5 .  S t r i c t  
sanitat ion was car r ied out by f e l l i ng a l l  v i s i bly infected t rees i n  1 9 6 5/66 and 
1968/6 9 .  A l l  t reated plots and some plots f ree f rom mist letoe were t h i nned to 10 
x 1 0 1  in 1 9 7 0 .  In t reated plot s ,  3 1 . 5 % of t rees we.r e  i nfected i'n 1 9 6 5  and 2 1 . 1% 
i n  1 97 5 .  I n  untreated plots 2 7 . 9% o f  t rees were infected i n  1965 and 4 2 . 1% i n  
1 97 5 .  The average d . b . h .  increased by 1 . 5  a'nd 0 . 7 " i n  t hi nned and unthi nned 
plots respect i vely. Basal area decreased by 5 3 %  i n  t reated plots and increased by 
76% i n  untreated plot s .  I t  i s  concluded that s t r ict san i t a t i on reduces stocking 
too much if more than 40% of t rees are infected . Thinning to 1 0  x 10 1 was found 
to be too severe . 

8 0 3 .  HAWKSWORTH , F . G . ,  STALEY , J . M . , HINDS , T . E .  Forest diseases of the Rocky 
Mountains and the southwest . 
Project RM- 2 2 0 5 ,  Colorado State Uni v . , Fort Col l i ns ,  COL, 17 Jun 6 8  to 2 4  Feb 86 
Subject Codes : N/A 
C R I S :  0000023 

Object i ves : To prov ide the technology to quant i fy losses from d i seases and 
develop integrated pest management s t rategies for selected tree d i seases . D i sease 
damage data need to be quant i f ied for integration into y i e l d  s imulation models for 
Integrated Pest Management s t rateg ies . Approach: The research w i l l  i nvolve 
developing y i e l d  models for dwar f  mi s t letoes , comandra r u s t  and root d i seases . 
The recently approved dwa r f  mist letoe program involv i ng a l l  4 western stat ions 
w i l l  be a major e f fort on t h i s  problem. Techniques to evaluate the I n t e g r a t ed 
Pest Management s t r ategies to amel iorate e f f ects of d i seases on recreat ional and 
aesthet i c  values of high-use forests are not avai labl e .  This research w i l l  
concentrate on wrappi ng u p  2 5  years o f  research o f  aspen d i seases par t icula r ly as 
they relate to recreat i onal fores t s .  Progress : ( 80/10 81/0 9 ) prel iminary s t u d i e s  
indicate that photochemical a i r  pollution along the Colorado Front Range i s  
causing l i t t le o r  no damage to nat ive ponderosa p i ne stands . Trees have been 
tagged to mon i tor long- term e f fect s .  E f f ec t i ve chemical cont rols have been 
developed to minimize damage due to needle cast fungi in Scotch p i ne Chr i s tmas 
tree plantations in the Pac i f i c  Northwes t .  Losses of lodgepole pine due to dwa r f  
m i s t letoe were found t o  be nearly 1 0  m i l l ion cub i c  feet per year i n  the National 
Forests of Colorado and Wyom i ng .  Although dwa r f  m i s t letoe i s  loca lly damag ing to 
b r i st l econe pine on the San Franci sco peak s ,  A r i zona, the pa r a s i t e  is not a threat 
to the small b r i s t lecone pine stands . Studies were continued to deve lop and 
r e f i ne y i e l d  s imulation prorams for m i s t letoe i n fested stands in the west and to 
apply them under Mexican forest cond i t ions . Ponde rosa p i nes wh ieh were bred for 
mistletoe r e s i stance a t  the Fremont Experimental Fores t ,  Colorado, were found to 
show no r e s i stance to m i s t letoe. 

8 0 4 .  HAYES , A . J .  The occ u r rence of C rumenula soro r i a  K a r s t . on lodgepole pine in the 
United K i ngdom. 
Fores t r y ,  1 9 7 3 ,  4 6 ( 2 ) :  1 2 5-128 
2 1  ref . 
Subject Codes : N/A 
CAB: 249 492 

Oeser-ibes the processes of infect ion, lesion and canker development , on the bas i s  
o f  an anatomical study o f  1 0  infected and 1 0  uninfected t rees o f  P i nus contorta 
felled at 4 3  years old i n' K i ncard i ne s h i r e ,  Scotland . After infection,  t rache i d  
length and d i ameter decreased s ign i f i cantly but the mean height o f  rays i ncreased , 
and t h i s  was associated w i t h  a greater propo r t i on of tall rays and also mor e  

, �umerous and wider res i n  ducts . A compa r i son i s  made w i t h  infection i n  P .  n i g r a  
v a r . mar i t ima , i n  which the fungus depends o n  wounds f o r  ent r y ,  whereas i t  may be 
a p r i ma r y  pathogen on P .  contorta . Although relat ively harmle s s ,  apprec i ab l e  
increment losses occur when many cankers develop on the same t ree, and the 
importance of t h i s  pathogen should not be overlooked. 

8 0 5 .  HAYES , A . J .  The mode of infect ion of lodgepole pine by C r umenula sor o r i a  K a r s t . 
and the suscept i b i l i ty of d i f ferent provenances to attack . 
Fores t r y ,  1 9 7 5 ,  4 8 ( 1 ) :  9 9 - 1 1 3  
1 5  r e f .  
Subject Codes :  N/A 
CAB: 4 7 1 9 8 3  

I n  cont inued wor k ,  expe r i mental inoculat ions w i t h  mycelial cultures of C .  soro r i a  
were made on wounded and unwounded shoots o f  1 + I t ransplants o f  P i nu s  contorta 
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grown ' i n  pots in a greenhou s e .  A f t e r  9 months , 2 5 %  o f  inocu l a t i ons on unwounded 
shoots and 40- 60% of inocul a t i ons on wounded shoots produced succe s s f u l  
infect ions ; a f t e r  1 6  months these d i f ferences d i sappeared . Cur rent yea r ' s  shoots 
were more r e s i stant than l-year- · o l d  shoots to infect ion . The v i rulence of the 
f ive s t r a i ns of C .  soraria d i f fered. S i gn i f icant var i a t ion in suscept i b i l i t y  o f  
P .  contort a occur re d ,  even among provenances geographically close togethe r :  the 
most suscept i b l e  and most resi stant provenances from B r i t i s h  Columb i a  were 
adjacent to each other . 

8 0 6 .  HAYE S ,  A . J .  Inc i dence and importance o f  Crumenula sora r i a  on lodgepole p i ne .  
European Journal of Forest Pathology, 1 9 7 7 ,  7 ( 2 ) : 1 0 5 - 1 1 9  
19 re f .  
Language: en 
Summa�y Languages : f e ,  de 
Sub j ect Codes : 1 . 4  
CAB: 7 6 2 9 3 5  

The percentage o f  P i nus contort a trees from eleven sources i n  North Ame r i c a  that 
were i n fected w i t h  C .  soror i a  i n  Scotland v a r i ed w i t h  provenance and w i t h  the 
clima t i c  zone where grown in Scot land . Mater i a l  from four sources d i f fered in the 
pat tern o f  degree of infection w i t h - alt i tude , aspect , and degree o f  exposu-r e .  

807 . HAYES , A . J .  Ef fect o f  tree vigour on the infect ion o f  lodgepole p i ne by Crumenu l a  
soro r i a  Kar s t .  
Scot t i sh Fores t r y ,  1978 , 3 2 ( 4 ) :  2 5 9-270 
Subject Codes : N/A 
LISC : 2 4 5 7 5 8  

I n  stands of lodgepole pine of Alberta provenance growing i n  eastern and northern 
Scotland ( wh i ch had developed a mature canopy s t ructure at least 30 years old ) ,  
53% of stems i n  C l imat i c  Zone A ,  characte r i zed by a r e l a t i ve l y  short growing 
season, and 81-100% of stems in C l i ma t i c  Zones B and C, were infected by C .  
soror l a .  Crops of Shuswap Lake provenance o f  s im i l a r  age growing i n  the same 
loca l i t ies were 5 4 %  and 70-78% infected , respec t i ve l y .  Infection inci dence i n  
trees which d i f fered i n  vigour a s  measured by c rown clas s i f ica t ion was 
s igni f i cant ly related with s i te elevation only i n  Shuswap Lake crops growing above 
500 m a . s . l .  S i gni f i cantly less i nfect i ons occurred on older dominant trees of 
Albe rta provenance p l anted on the cooler N .  aspect whereas on other aspects the 
incidence of infect ion d i f fered among the subdomi nant s .  Infec t i on inc idence on 
trees planted in d i f ferent exposure r eg i mes d i f fered only for the most exposed 
Alberta crops where s i gni f i cantly more infect ions occurred on subdominant t rees . 
The e v idence suggests that tree v igour as expressed by crown class i f i ca t i on i s  
important i n  determining infect ion i nc i dence i n  C .  soro r i a  only under ext reme 
s ite cond i t ions . 

808 . HAYES , A . J .  Spore l i beration i n  Crumenulops i s  soror i a .  
Trans . B r .  Myco l .  Soc . ,  1 9 8 0 , 7 4 ( 1 ) :  27-40 
Subject Codes : N/A 
LISC : 4 6 0 4 7 1  

C .  soror i a  spores were t rapped i n  lodgepole p i ne ( P i nus contort a )  forests i n  
eastern Scotland f rom June t o  October i n  1 9 7 0  and 1 97 1 .  The concentrat ion o f  
spores i n  the atmosphere showed a marked d iu r n a l  per i od i c i t y ,  peak numbers 

, 09cur r ing f rom 0 . 600 to 1 2 . 00 h. Spore d i scharge ceased ,a t  temperatures greater 
than 16 deg . C and at r . h .  less than 65% . A substant i a l  t r igge r i ng e f fect was 
demons t rated both on a d i urnal and on a per iodic bas i s ,  relat i ve humi d i t y ,  net 
i ncom i ng r a d i a t ion and r a i n f a l l  l e s s  than or equal to 24 h previously a f fect i ng 
spore release . Atmosphe r i c  spore concent r a t i on was a l so related to the c l i ma t i c  
regime occur r i ng less than or equal t o  24 h following d i scharge. 

8 0 9 .  HAYE S ,  A . J . , MANAP AHMAD , A .  The infect i on o f  Corsican p i ne by Crumenu l a  soror i a  
Kars t .  
Fo['est r y ,  1 9 7 5 ,  4 8 ( 2 ) : 1 8 )-191 
1 2  ref . 
Subject Code s :  N/A 
CAB: 5 6 4 6 8 5  

Des c r i bes studies i n  v i tro o f  the germination o f  ascospores of C .  soror i a .  

-.-,"-- - _ .  
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Results showed that f ree moi sture was required and that the optimum temperature 
for germination was 20-25 deg C.  Aquequs ext racts o f  bark and wood o f  Corsican 
Pine and o f  bark o f  lodgepole pine inhibi ted spore germina t i on .  Inoculat ion 
exper iments showed that spores or hyphae o f  C .  sora r i a  invaded t i ssues of 
2-year-old Corsican P i ne only through wounds made w i th a scalpel or by removal of 
a needle fasc i c l e .  In f i eld i noculat ion experiment s ,  d i f ferent i solates d i f fered 
s igni f i cantly i n  pathogen i c i t y .  Infect ions were more severe on 4-year-old than on 
i-year-old branches . 

8 1 0 .  HAYES , A . J . t  NEWTON, N . G . , et al Incidence and importance of Crumenula soror i a  
Kars t .  i n  eastern and northern Scotland. 

B l l .  

Scot t i s h  Fore s t r y ,  1 9 7 5 ,  2 9 ( 4 ) : 274-304 
9 ref . 
Subject Codes : N/A 
CAB: 5 4 6 7 0 5  

Report s  a survey d u r i ng 1 9 7 0 - 7 2  of the incidence of C .  soror i a  o n  5 7  2 0 0  P i nus 
contorta trees of var i ous provenances in 953 compa rtments i n  UK Forestry 
Commiss ion forests i n  N .  and E .  Scotland. The suscept i b i l i ty o f  the provenances 
varied i n  each of Fa i rba i rn ' s  c l i ma t i c  zones . A progress i ve increase in the 
number of cankers was noted in pas s i ng from zone A through zone B to zone C ,  but 
the degree of infection suggested that C .  soro r i a  is a weak pathogen. Seve r i ty 
of infection was neg a t i vely related to alt i t ude i n  zone A ,  but pos i t ively related 
i n  zones B and C .  Stage o f  infection and exposure were pos i t i vely related , but i n  
general l i t t le d i scernible relation was seen between exposure and seve r i t y  o f  
infection. Major provenances of P .  contorta are recommended f o r  planting i n  each 
cl imat i c  zone. 

HAYES , A . J . ,  NEWTON , N . G . ,  JOLL Y ,  G . M . , WOOD, J . , ANDERSON , M . H .  The 
of Crumenulop s i s  soro r i a  ( Ka r s t . )  Grove s .  Inci dence on lodgepole 
contorta Dougl . )  us ing mul t i ple regress ion techniques . 
European Journal of Forest Pathology , 1981 , 1 1 ( 7 ) :  396-411 
4 6  ref . ,  6 f i g . , 7 tab . 
Language: en 
Summary Languages :  f r ,  de 
Subject Codes : N/A 
CAB: 1 5 l l9B9 

pred ict ion 
pine ( Pinus 

The investigation included 57 forests ( 9 5 3  compa rtments )  in N and E Scotland. 
Using a s i mple c l i ma t i c  zone d i v i s ion, a s i gni f icant relat ionship between 
percentage infec t i on on whorls 1-5 , 6-10 and 1 1 - 1 5  and elevation, exposure and 
s i te aspect was demons t rated , whereas seve r i ty of infection was not well related 
with these v a r iables in any of the models tested. This suggests that seve r i t y may 
be i n f l uenced by other i ndependent variables such as pe r s i stence of l iqu i d  water 
on bar k ,  success of spore germination and host res i s t ance . This approach o f f e r s  
a n  opportunity to predict pos s ible suscept i b i l i ty o f  d i f ferent provenances under 
spec i f i c  s i te cond i t ions . 

8 1 2 .  HlRATSUKA , Y .  1 9 8 7 . Forest tree d i seases of the pra i r i e  provinces . Can. For .  Ser 
North. For . Cent . ,  Edmonton, Alberta . I n f .  Rep. NOR- 286 . 136 p .  

The major forest tree d i seases of the Canad ian p r a i r i e  provinces a r e  described i n  
terms o f  t he i r  cause , d i s t r ibut ion and hos t s ,  symptoms and s igns , d i sease cycle, 
damage , and control . The 2 5  coni fers , 15 deciduou s ,  and 6 non infec t i ous d i sorde rs 
i llustrated by 4 7  pages of color photographs . An append i x  l i s t ing the d i seases 

, by hos t , a glossary of technical terms , and a general i ndex l i st i ng the cornman 
and scient i f ic names of the hosts and the scient i f ic names of the pathogens 
are also included. 

8 1 3 .  HIRATSUKA ,  Y . , FUNK , A. Addi t ional records of Gremrneni e l l a  abient i na in western 
Canada . 
Plant D i sease Reporter , 1 9 7 6 , 60 ( 7 ) : 6 3 1  
5 ref . 
Subject Codes : N/A 
CAB: 6B7602 

Reports the occur rence o f  G.  abient i na i n  both ·the perfect and imper fect state on 
t r ees of Pinus contorta var .  lat i fo l i a  i n  and around the area i n  Jasper National 
Park, Alberta . The fungus was also ident i f ied on P. alb i cau1 i s  and P. ponderosa 
in separate areas of B r i t i s h  Columb i a .  It is thought that G .  abient i na i s  
indigenous to western Canada s i nce introduct ion on nursery stock i s  unl i ke l y ;  
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symptoms are inconspicuous and i t  was d i scovered i n  widely separated areas . The 
need i s  emphas i zed for thorough checking in nurseries and plantat ions . 

HIRATSUKA, Y . , TSUNEDA, A . , SIGLER, L .  
new-record on Endocronar t ium-harkness i i  
Plant D i s .  Rep . , 6 3 ( 6 ) :  5 1 2 - 5 1 3  
Subject Codes : N/A 

Occur rence of Scyta l i d i um-uredi n i cola 
i n  Albe r t a ,  Canada . 

Bro:  68058695 

A mycopa ras i t e ,  S .  
gall rust fungus 
new host record for 

uredinicola, was recogni zed in Alber t a ,  Canada, on the wes t e r n  
E .  harknessi i o n  P i nus banks iana and P .  contorta·. Thi s' i s  a 
S .  uredinicola and the 1 s t  record of t h i s  fungus i n  Canada. 

8 1 5 .  HOBBS , S . D . , PARTRIDGE, A . D .  Wood decays , root rot s ,  and stand compos i t ion along 
an elevation grad i ent . 
Forest Science, 1979 . 2 5 ( 1 ) :  3 1 - 4 2  
2 5  ref .  
Subject Codes : N/A 
CAB: 1071789 

Wood-decaying fungi were examined i n  7 4  randomly selected s t ands o f  m i xed con i fe r s  
( Ab i es grand i s ,  A .  lasiocarpa, La r i x  occidenta l i s ,  Picea engelmann i i ,  P i nu s  
a l b i cau l i s ,  P .  Conto r t a ,  P .  mon t i cola,  P .  ponderosa, Pseudotsuga menz ies i i ,  
Thuja p l ica t a ,  Tsuga hete rophylla , T .  mertens i ana ) i n  northern Idaho i n  1 9 7 4  and 
1 9 7 5 .  Stands were ord i nated 2-dimensionally w i t h  Cornell Ecology Programs based 
on the presence of all vascular plant s ,  and the ordinat ion approximated to an 
elevation gradient . The stands were clas s i f ied i nto d i screte uni t s ,  based on the 
presence of con i ferous trees , by an agglomerat i ve cluster analys i s .  Fungal 
d i s t r i b u t ions and st an,'1 compos i t ion changed w i t h  i ncreasing elevat ion: 
Armi l la r iella mellea and Echi nodon t i um t i ntor ium were found t h roughout the area , 
w i t h  the lat ter more f requent in stands dom i nated by Ab ies grand i s ;  Phaeolus 
schwe i n i t z i i ,  Inonotus tomentosus , and Perenn ipor i a  subacida were found more often 
above a l t .  1 500 m ;  Polyporus s e r i ceomol l i s  and Phell i nu s  we i r i i  were found 
below a l t .  1 500 m and p r i ma r i l y  on Thuja p l i c a t a ;  and Phel1inus p i n i  was also 
found most f r equently at these a l t i tudes . Other i n f requently found fung i are 
tabulated, with hos ts and clus t e r s .  

8 1 6 .  HOCKING, D .  E f fect and charact e r i s t ics o f  pathogens on foliage and buds o f  cold 
stored white spruce and lodgepole p i ne seed l i ngs . 
Can . J .  For . Res . , 1 9 7 1 , 1 ( 4 ) :  2 0 8 - 2 1 5  
Subject Codes : N/A 
BID: 53068908 

8 1 7 .  HOFFMAN, J . T . , HOBBS , E . L .  198 5 .  Lodgepole p i ne dwarf m i s t letoe arceuthob u i m  
ame r i canum i n  t h e  intermountain region USA. Plant D i sease . 6 9 ( 5 ) : 4 2 9 7 4 3 1 . 

8 1 8 .  

8 1 9 .  

Du r i ng 1978 and 1979 , a survey o f  lodgepole p i ne dwa r f  m i s t letoe ( A .  
ame r i canum) was conducted i n  1 1  n a t i onal for e s t s  i n  Utah, Nevada, southern 
Idaho and western Wyom ing .  Inci dence of the paras i te by nat ional forest ranged 
from 17-79% wi th a weighted mean of 60% of s u rveye,d plots . Computer s i mulated 
yield information der i ved from survey data i nd i cated that annual volume 
reduction of lodgepole p i ne ( Pi nus contorta ) by dwa r f  mist letoe var i es among 
nat ional forests f rom 1 6 , 040 to 100 , 420 m 3 .  The total t i mber volume y i eld 
reduct ion caused by lodgepole p i ne dwa r f  m i s t letoe in the intermounta i n  region 

, i �  e s t i mated at 4 8 8 , 1 20 mJ/yr . 

HOPKINS , J . C .  Control of 
Proc. Can. Phytopathol . 
Subject Codes : N/A 
BID: 7 3 0 2 3 4 3 9  

Atrope l l i s  canker o f  lodgepole p ine . 
Soc . ,  3 7 ,  1971 : 1 7  

HUNT , K . , KUECHLER, A .  
lodgepole p i ne .  

Chemical analys i s  of A t ropel l i s-pi n i ph i l a  canker 

Can . Dep. F i s h ,  Forest ,  
Subject Codes :  N/A 
810: 71035670 

Bi -monthly Research Notes , 2 6 ( 6 ) ,  1 9 7 0 :  5 9  

infected 

-'; _j, 
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8 2 0 .  HUNT, R . S .  Slugs feeding on Crona r t ium in B r i t i sh Columb i a .  

8 2 1 . 

Pac . For . Res .  Cent r e ,  V i cto r i a ,  B . C . , Canada , B i -monthly Research Notes , 1978 , 
3 4 ( 4 ) : 2 1  
1 p l .  
Subject Codes :  N/A 
CAB: 1118938 

On Pinus contorta 10 or mo�e slugs were f requently found feeding on C .  comptoniae 
cankers i n  the early morning or on wet days . On warm days slugs were found under 
the l i tter and occasionally under exfo l i at i ng bark o f  E. harkness i  i gal l s .  
Germinat ion o f  E .  harkness i i  and C .  comptoni ae aeciospores egested b y  P .  
andersoni was obta i ned i n  water droplets ·and on water aga r .  I t  i s  suggested, 
never theless ,  that slugs probably reduce the i noculum potent i a l  of rusts , but that 
t he i r  feeding wounds provide infec t i on cou r t s  for secondary f u ng i .  

HUNT , R . S .  P i ne needle casts and bl ights i n  the 
Dep. Envionment ,  Can . Fo�est Serv . , Pac . For . 
4 3  ( revised ) , 1 98 1 :  7 pp. 
Subject Codes : N/A 
RCA: X 1 1 4 3  

Pac i f i c  reg ions . 
Res . Cen . , V i ctor i a ,  B . C .  FPL 

8 2 2 .  ILL INGWORTH , K .  Var i a t i on i n  the suscept i b i l i ty o f  lodgepole p i ne provenances to 
s i rococcus shoot b l i g h t .  
Canad ian Journal of Forest Research, 19 7 3 ,  3 ( 4 ) : 5 8 5 - 5 8 9  
Language: en 
Summary Language s :  f r  
Subject Codes :  1 . 4  
CAB: 4 4 5 2 4 6  

Marked va r i at ion i n  suscept i b i l i t y  t o  S .  s t rob i l i nus was noted among t h e  1 5 3  
Pinus contorta samples.  

8 2 3 .  JACOBI ,  W . R .  Management of lodgepole p ine i n f ested w i t h  comandr a  b l i ster rust in 
the Rocky Mounta i n  region. 
Project COL00506 , Colorado State Uni v . ,  Fort Col l i n s ,  COL, 0 1  Oct 8 1  to 30 Sep 8 3  
Subject Codes : 5 . 2 ,  7 . 0  
CRI S :  0084811 

Object i ves : In cooperat ion with the U . S .  Forest Serv i c e ,  Rocky Mounta i n  Forest 
and Range Expe r i ment Station and U . S .  Forest Service,  Forest Pest Management ,  
Region 2 t h i s  project w i l l :  evaluate the d i s t r i but ion and ecology o f  Crona r t i um 
comandrae w i t h i n  the lodgepole p i ne forest s  of Colorado and Wyomi ng ; determine 
the relationships between d i sease seve r i ty and the growth, s u r v i va l , and qua l i t y 
of lodgepole p i ne :  and prov i de resource managers w i t h  inter i m  dec i s ion models and 
g u i d e l i nes to determine the potent i a l  y i eld of i n f ested stands under var ious 
a l t e rnat i ve s i lv i cu l t u ral t r eatments . Approach :  Information on the ecology and 
d i s t r ibut ion of rust w i ll be assembled from publ i s hed l i te r a t u r e ,  forest 
i nvento r i e s , stand examinat ions , pest detection repor t s  and previous comand rarust 
s t ud i es . Add i t ional l y ,  transects w i l l  be run throughout i nfested stands along 
w i t h  a stat i s t ical survey of randomly-located quadrats to est imate propo r t i on of 
i nd i v i dual tree damage, branch canker expansion and the i nf l uence of rodents on 
stem and canker expans ion. Sample quadrats w i l l  be estab l i s hed i n  mul t i -aged 
s tands w i t h  d i f ferent d i sease seve r i t i e s .  

8 2 4 .  JACOBI ,  W . R .  Ha zard-rat i ng and ecology o f  comandra b l i s ter rust i n  the Rocky 
Mounta i n  reg ion . 
Project COLZ0050 1 ,  Colorado State Uni v . , Fort Coll i n s , COL, 01 Oct 8 2  to 20 Sep 
8 5  
Subject Codes : N/A 
CRI S :  0088511 

Objec t i ves : I n  cooper a t i on with the U . S .  Forest Serv i c e ,  Rocky Mount a i n  Forest 
and Range Expe r i ment Stat ion, local Nat ional Forests and U . S .  Forest Ser v i c e ,  
Forest Pest Management ,  Region 2 ,  t h i s  project w i l l :  Dete r m i ne methods for 
pred i c t i ng the occurrence o f  comandra b l i ster rust infes tat ions in the lodgepole 
p i ne forests of the Rocky Mount a i n  Region, evaluate the ecolog ical relat ionships 
between the d i s t r i bu t ion and biology of comandra rust on lodgepole p i ne and the 
alternate host Comandra umbe l lata . Approach: F i e l d  data on d i sease i nc i dence and 
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s i te factors w i l l  be collected in Colorado and ne i ghbou r ing states du r i ng three 
summe r s  u t i l i z i ng permanent and non-permanent plots in i nfected and non- i nfected 
s tands to determine methods o f  hazard rat i ng .  Sample transect s _ w i t h  random sample 
plots and mapping of the lodgepole p i ne and comandra habi tats w i l l  be employed to 
determine the assoc i a t ion or aggregation of lodgepole pine and C .  umbellata . 
Hazard r at i ng information will be summa r i zed i n  gu idel i nes espe c i a l ly useful to 
forest managers unt i l  i ncorporated into a formal program. 

825 . JOHNSON, D . W .  Growth and development of Comandra rust cankers on young lodgepole 
p i n e .  
Plant D i sease Reporte r ,  1979,  6 3 ( 1 1 ) :  9 1 6 - 9 1 8  
Subject Codes :  N/A 
CAB: 1 1 4 7 0 2 4  

Data are presented from a study o f  4 9  r u s t  - ( C rona r t i um comandrae ) infected trees 
( 1 5-yr-old 1n 1 9 7 3 )  in 9 c i rcular plots ( 0 . 0004 ha ) in the Shoshone Nat ional 
Fores t ,  made between 1 9 7 3  and 1979 . Average growth rate of branch cankers was 1 . 8  
cm/yr and 95% were w i t h i n  1 m of the ground . Mor t a l i t y  of trees was 2 3 . 4'% ,  and 
dur i ng the study act i ve branch and stem infect ions respectively decreased by 5 6 %  
and 4 2 % ,  wh i l e  inact i ve bcanch i n fections increased b y  262% . I t  i s  suggested that 
pruning branch cankers w i th i n  22 em o f  the stem may reduce stem infect ion of h igh 
value trees . 

826 . KAMP , B . J .  VAN DER, HAWKSWORTH , F . G .  1 9 8 5 .  Damage and control of the major 
d i seases of lodgepole p i n e .  Pages 1 2 5- 1 3 1  i n  Lodgepole p i n e :  the spec i es and 
i t s  management . Sympos i um pr-oceeding s .  Washington State Univer- s i t y ,  Pullman, 
WA. 

The most impor-tant d i seases oE lodgepole p i ne i n  deer-easing or-der- of damage ar-e 
dwar-E m i s t letoe ( Arceuthob i um ame r- i canum Nut t ) ,  the stem r-usts [ C r-ona r- t i u m  spp. 
and Endocr-onar-t i um harknes s i i  ( J . P .  Moor-e )  Y. H i r- at . 1 ,  a group of r-oot 
d i sease s ,  and f i nally, canker-s and foli age d i seases . Dwar- f  m i stletoe, a 
vascular- par-as i t i c  plant , causes incr-ement losses whi ch become mor-e se'Jer-e w i t h  
t i me s i nce infec t i on and f i na l l y  r-esults i n  decline and death of the hos t .  
Contr-ol r-equ i r-es even-aged management w i th erad i cat ion o f  the par-as i te at 
harvest plus pr-ov i s ions to prevent or r-etard r e i nvasion f rom stand edges . 
Sever-e damage by the p i ne stem r-usts i s  l i m i ted to a r-ela t i vely nar- row r-ange o f  
ecolog ical cond i t ions . For some spec ies and r-egions these have been 
ident i f i ed .  Management i nvolves and adjustment of stocking to pr-ovide for
incr-eased mor-t a l i t y ,  u s i ng as a g u i de locally measured rates of mort a l i t y .  
Res i s tance i s  a t  least i n  part controlled gene t i c a l l y ,  and tr-ee improvement 
progr-ams should take r-ust res i s t ance into account . Root 'd i seases are loca lly 
damag i ng .  Most can s u r- v i ve on dead r-oot systems, so that the infected ar-ea 
becomes non-product i ve .  Management requ i res the use of r e s i stant spec ies or 
destruction of the inoculum by stump and root extr-act i on or fumiga t ion.  
Cankers and fol i age d i seases can cause local damage . D i r-ect control measures 
are e i ther not ava i lable or not r'ecommended . Damage in most cases i s  l im i t'ed 
to temporary i ncrement loss o r ,  in the case of cank e r s ,  deformation of the bole 
and breakage . 

827 . KARLMAN, M .  Fungal d i seases i n  P i nus conto r t a .  
Skogen, 1976 , 6 3 ( 1 5 ) : 6 2 8 -630 
Language: sv 
Subject Codes : N/A 
CAB: 7 9 6 279 

The e x i s t ing or poten t i a l  suscept i b i l i ty of the spec i e s  to fungus d i seases i n  
Sweden i s  br i e f ly d i scussed and observat i ons i n  var ious t r i a l  plots and s tands are 

' des c r i bed . These include a d i sease character i zed by ba rk les ions and heavy res i n  
flow, tentatively a t t r i buted to Crumenu10ps i s  soror i a .  Othe r ,  pos s i bly 
pathoge n i c ,  fungi found on the a f fected t r ees were a Oasyscypha s p .  new to 
con i fers i n  Sweden ,  Sydowia polyspor-a w i t h  i ts imperfect stage Scle rophoma 
( Do t h i ch i z a )  p i thyoph i la ,  and Tympa n i s  'confusa . I t  i s  pointed out that most 
fungus d i seases were obser-ved i n  southern or centr-al Sweden; in norther-n Sweden 
most attacks were assoc i a ted w i t h  the choice of unsui table ( too southe r l y )  
provenances . 

828 . KARLMAN, M .  1 98 4 .  Pathogens and other threats t o  P i nus contorta i n  northern 
Sweden. Un i ve r s i t y  of Umea , Department o f  Ecolog ical Botany, Umea , _Sweden. 

Thi s  doctoral d i ss e r t a t i on i s  a summary and d i scuss ion o f  the follow i ng two 
pape r s ,  I .  Kar-lman, M .  1 9 8 1 .  The int roduc t i on of exot i c  tree spec i es _wi th 
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speci a l  r eference to P i nus contorta i n  northern Swede n .  Review and background. 
- Stud i a  Forestal i a  Suecica 1 5 8 .  2 5  pp . I I .  Karlman, M .  1 9 8 4 .  Pathogens 
and other threats to P i nu s  contorta in northern Sweden. 

8 2 9 .  KRAMER , C . L .  Mycolog i c a l  invest igat ions of paras i t i c  fung i .  

8 3 0 .  

Project KAN00266 , Kansas State Uni v . , Manhat t a n ,  KAN, 1 0  J u l  4 7  t o  3 0  Sep 7 9  
Subject Codes : N/A 
CRI S :  0029106 

Object ives : Ident i fy and determine the d i s t r ibut ion o f  paras i t i c  fungi of 
agronomic and hor t icultural crops . Study the l i fe h i s to r i e s  of paras i t i c  fungi i n  
rela t i on to the i r  contro l .  Study the nature o f  r e s i s t ance o f  economi c  crops to 
d i seases .  Study the fungus and bac t e r i a l  pa r a s i t e s  of the fungi caus ing rus t ,  
smut , and other d i seases o f  economic importance. Determine the number , type and 
t ime of appearance of spores in the a i r .  Approach: D u r i ng the spr i ng ,  suro�er and 
f a l l ,  t r ips are made throughout the S t a t e ,  collecting fung i and d i seased plant 
mater i a l s .  These are brought into the laboratory where i solat i ons a r e  made i f  
necessary, ident i f i ed ,  processed and f i led i n  -the herbar i um for future reference . 
These coll�c t i ons are then studied i ntens ively by groups , annotated according to 
the latest concepts w i t h  ma�uscr ipts con t a i n i ng keys and descr ipt ions for the 
Kansas species of each major group of fung i .  I n  addi t ion to mak i ng personal 
collections, d i seased speci mens are often sent in by country a g r i c u l t u r a l  agents 
and other interested persons throughout the s t a t e .  Progress : In Septembe r ,  1 9 7 6 ,  
a study was begun o f  a i rborne fungal spores and pollens that i s  hoped t o  b e  of use 
to pract i c ing allerg i s t s  and to plant patholog i s t s . For plant patholog i s t s ,  t h i s  
information should help i n  interpreting collections from spore samp l i ng studies of 
a i rborne plant pathogens . This 5-year study i s  now completed and data i s  
presently being analyzed . S i x  papers a r e  ant i c i pated f rom t h i s  study . A NSF 
research grant has been awarded . 

KREBILL,  R .G .  
p i ne .  
US Forest Servo 
Subject Codes : 
BIO:  50066949 

Crona r t ium-comandrae in the Rocky Mounta i n  states , USA -

Research Pape r ,  INT- 5 0 ,  1 -2 6 : 1 9 6 8  
N/A 

lodgepole 

8 3 1 .  KREBILL, R .C .  Lodgepole p i ne ' s  fungus-caused d i seases and decays . I N :  

8 3 2 . 

Management of Lodgepole P i ne Ecosystems . 
USA, Washington State Uni ve r s i t y  Cooper a t i v e  Extension Serv i c e ,  197 3 ,  publ . 1 9 7 5 :  
3 7 7 - 4 0 5  
7 0  re f .  
Subject Codes : N/A 
CAB: 7 57662 

A review o f  the fungal d i sease o f  Pinus contor t a  is  presented. The i r  impl icat i ons 
for forest management a r e  d i scussed. 

LAINE, L. The occurrence of Heterobas i d ion annosum ( Fr . )  Bre f .  
i n  F i nland . 
Metsantutkimu s l a i toksen Julk a i s u j a ,  1 9 7 6 ,  90 ( 3 ) :  5 3  pp . 
8 9  ref . ,  6 pl . 
Language: en 
Summary Languages: f i  
§ubject Codes : N/A 
CAB : 1071784 

i n  woody plants 

Results from f ield stud i es show that the fungus i s  a s e r ious pathogen o f  p i ne 
( Pi nus sylves t r i s )  as we l l  as spruce ( Pi cea abies ) and also occurs on Betula 
pend u l a ,  B .  pubescens, Alnus i ncana and Juniperus commu n i s  i n  i n fected p i ne 
s t ands . It was also observed on Populus t remu l a ,  Sorbus aucupa r i a  and some 
e r icaeous shrubs; and i n  some plantat ions of 1 4  exot i c  spec i e s .  

8 3 3 .  LONGO, N . , MORIONDO , F . , LONGO , B . N .  Some aspects o f  b iology o f  Melampsora 
p i n i torqua Ros t r .  i n  I t a l y ,  also compared t o  other European count r i e s . 
Phytophathol. Med i t er r . ,  1980 , 1 9 :  3 0 - 3 4  
Language : en 
Summary Languages : i t  



Subject Codes :  N/A 
LISC:  603552 

183 

Some of the present subjects of research on b io�ogy of M .  p i n i torqua i n  I t a l y ,  
F inland, Poland and Sweden a r e  t he .  follow i n g :  ( 1 ) Suscept i b i l i t y  o f  var ious p i ne 
spec i e s  i n  d i f ferent env i ronments ;  ( 2 )  T r i a l s  f o r  better ident i f i cat ion of 
d i fferent species o f  the M. poulnea " comple x " ; ( 3 )  Overwi n te r i ng and 
germinab i l i ty o f  the rust t e l i ospores . In a l l  count r i e s  P i nu s  contorta and P .  
banksi ana appeared not suscept i b l e ,  P .  sylves t r i s  was the most suscep t i ble 
spec i e s ,  P. nigra ssp aust r i ac a ,  somewhat susceptible in I t a l y ,  appeared more 
suscept ible in Sweden and Finland, but to a clearly lower degree than P .  
sylvest r i s .  The importance o f  phenology i n  relat ion t o  infect i on on P .  n i g r a  i s  
d i scussed. The second point o f  the -research deal s  w i t h  the I t a l i an t r i al s  for 
better i den t i f i ca t ion of 2 species o� Melampsor a ,  M. p i n i torqua f rom Tuscany and 
M .  l a r i c i - t remulae from the central Alps . 

8 3 4 .  LOWE, D . P .  Needle rust of lodgepole p i ne .  
Pest Leaflet , Forest Insect and D i sease Survey, Canada , 1 9 7 2 ,  No. 4 1 ,  7 pp . 
7 ref .  
Subject Codes: N/A 
CAB: 098487 

Presents notes on Coleospor i um asterum, its host s ,  l i fe cyc l e ,  symptoms of a t t ac k ,  
etc.  Control i s  probably des i rable only i n  Chr i stmas-tree plantat ions and 
nu r s e r i e s  where minor needle-cast and d i scolorat i on of the fol i age are important ; 
trees are rarely k i l led . An i mportant meas ure i s  the e r ad i cat ion of the secondary 
hosts ( asters and goldenrods ) from the neighbourhood of the trees . 

8 3 5 .  LOWE, D . P . ,  ZILLER, W . G .  Stem rusts of p i ne i n  western Canada . 
Can . For .  Se r v i c e ,  Pac i f i c  For .  Res . Cent r e ,  For .  Pes t .  Leaflet 3 7 ,  1 9 7 7 : 
10 pp . 
Subject Codes : N/A 
BIO: 7 8 0 5 5 1 4 2  

8 3 6 .  MCCAULEY, K . J . , COOK , S . A .  Phell i nus wei r i i  infestation o f  two mount a i n  hemlock 
forests in the Oregon Cascades . 

8 3 7 .  

Forest Science, 1 9 8 0 ,  26 ( 1 ) :  23-29 
1 3  ref .  
Subject Codes: 2 . 3  
CAB: 1 2 86351 

A study of infect i o,: by P .  ( Inonotus ) we i r i i  in 2 con i f e rous stands ( al t .  1650 
m I . Number , speCi e s ,  age, and c i r cumference a t  b . h .  o f  t r ees were obta i ned in 
transects of 3 i nfection centres per s tand . Resistant trees ( not k i ll e d ,  or 
k i lled slowly ) were d i sc r i m i nated by s i ze and age f r om adj acent regrowth t rees . 
The rate of spread of I .  wei r i i  and relat i ve r e s i stance of trees on the bas i s  of 
escape f r equency was determined a t  10 i nfection cent res i n  each stand . I .  we i r i i  
spread vegeta t i vely a t  2 3  cm/yr i n  a mi xed mounta i n  hemlock ( Tsuga 
mertens i a n a ) /other con i f e r  s tand and 34 cm/yr i n  a less d i verse stand dominated by 
mounta i n  hemloc k .  The order of resistance from most to least was western whi t e  
pine ( P i nus mont icola ) ,  lodgepole pine , Pac i f i c  s i lver f i r  ( Ab ie s  amab i l i s ) ,  noble 
f i r  ( A .  procera ) ,  Engelmann spruce, and mount a i n  hemloc k .  Successional tree 
veget a t ion that developed a f ter passage o f  the advanci ng mycel ium was more d i ve r se 
than that being attacked . Reinfestation of successional trees occurred w i t h i n  
i n fection centres a f t e r  88 to 1 6 5  y r .  From authors ! summar y .  

MANN , W . F .  JR. 
Economi c  Botany, 
2 re f .  
Subject Codes: 
CAB: 1 3 2 9 6 4 8  

Senna seyme r i a  paras i t i zes western con i f e r s .  
1979 , 33 ( 3 ) :  338-339 

2 . 3  

Seymer i a  cassioides ( a  hemiparas i t i c  weed a t t ac k i ng a l l  1 0  southern p i nes ) was 
grown w i t h  10 speci e s  of western con i f e r s  i n  g reenhouse studies in 1 9 7 6  and 1 97 7 .  
Hausto r i al attachments were found on the roots of a l l  host s ,  but were most 
numerous on pines , least on f i r s ,  and of intermediate numbers on spruce and ceda r .  
I n  p i nes ht . o f  paras i t e  was d i rectly related to number o f  haustor i a .  

• 
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838.  MARK, W . R . ,  HAWKSWORTH , F . G . , OSHIMA, N .  Res i n  disease:  
lodgepole p i ne dwarf m i s t letoe . 

a new d i sease o f  

8 3 9 .  

Canadian Journal of Forest Research, 1976 , 6 ( 3 ) :  4 1 5 - 4 2 4  
2 9  ref . 
Subject Codes :  N/A 
CAB: 6 9 9 3 3 3  

The causes and symptoms o f  t h e  d i sease and i t s e f fect i veness f o r  t h e  cont rol o f  
the host Arceuthobium ame r i canurn were s t u d i e d  throughou t the host range o n  P i nus 
contorta f rom Idaho to Colorado. Inoculat ion o f  A. ame r i canum w i t h  10 species of 
fungi ( i solated f rom r e s i n  d i sease canke r s )  showed the most important causal 
agents to be Aureoba s i d i um pullulans arid Alterna r i a  alterna t a .  H i stolog i cal 
studies indicate that the pr imary e f fect o f  the d i sease i s  the forma t i on of a 
necrophyl a c t i c  periderm in the host bar k ,  i solat i ng the shoots f rom the s i nkers 
and k i l l i ng the mistletoe t i ssue exter i or to the per i derm. Natural r e s i n  d i sease 
was studied over a l4-year period in a p i nus contorta s tand in Colorado where up 
to 97% o f  m i s tletoe cankers were infected w i t h  the d i sease,  w i thout apparent 
damage to the stand. I t  is concluded that r e s i n  d i sease is dwar f  m i s t letoe . 

MARTINSSON, O .  Stem rusts i n  
S i lvae Gene t i ca , 1980 , 29 ( 1 ) :  
8 ref .  
Language: en 
Summary Languages : de 
Subject Codes :  1 . 4  
CAB: 1 34 3 483 

lodgepole p i ne provenance t r i a ls . 
23-26 

The i nc i dence o f  3 spe c i es of stem rust - Crona r t i um coleospor iodes , C.  comandrae 
and Endocrona r t i um harness i i  was s t u d i e d  in p rovenance t r i al s  in B r i t i sh 
Columb i a  -and the Yukon terr i tory,  Canada i n  1978 . Considerable d i f ferences i n  
suscept i b i l i ty were found between provenances and between progenies w i t h i n  
provenances . The avo incidence of t rees i nfected in the mai n  plantation was 2 2 % ;  
i n  some provenances 50% o f  the t rees were i nfected, many seriously,  and seve r a l  
trees were k i lled.  From author ' s  summary . 

8 4 0 .  MARTINSSON , O .  Impact o f  western g a l l  r u s t  i n  natural stands o f  lodgepole p i ne .  
Prepared for : Workshop on Genet ics of Host-Paras i te Interact ions i n  Forest ry 
Proceedings , Wageningen, Sept . 1 4 - 2 1 ,  1980 : 4 pp . 
Subject Codes : N/A 
RCA: XID31 

8 4 1 .  MARTINSSON, O .  How dangerous are t h e  North Ame r i can pathogens t o  t h e  Scand inav i an 
lodgepo le p i ne? IN: P i nus contorta as an Exo t i c  Spec i e s . 
Proc . of the 1980 IUFRO Wor k ing Party Mee t i ng on P i nus conto rta provenances 
( S 2-02-06 ) in Norway and Swede n .  Research Note No . 3 0 ,  1981 : 257-262 
9 ref .  
Subject Codes : N/A 
RCA: XID9D 

This paper reviews the most destructive pathogens of lodgepole p i ne w i t h i n  i t s  
natural range and d i scusses the r i sk s  o f  transfer r i ng these na t i ve d i seases to 
Europe. 

8 4 2 .  MIELKE, M . E .  Pathogeni C i t y  of Ve r t i c ic l a d i e l l a  pen i c i 11 a t a  ( Grosm . ) Kend r i C k  to 
northern Idaho con i fers . 
Forest Science, 1 9 8 1 ,  27 ( 1 ) : 1 0 3-110 
2 5  ref . 
Subject Code s : 2 . 3  
CAB: 1 3 9 5 4 1 2  

V .  pen i c i l lata i solated f rom roots of ponde rosa pine was used to i noculate roots 
of 10 lodgepole pine s ,  11 ponde rosa p i ne s ,  5 Doug las- f i r s ,  5 grand f i r s  ( Ab i es 
grandi s )  and 10 western larches ( La r i x  occidental i s )  o f  d . b . h .  5 . 8-30 . 5  cm and 
9-83 years old , i n  the Unive r s i t y  of Idaho expe r i mental fores t . Inocu lat ions were 
made in May and June, 1978 us ing colon i zed matchs t icks or medium placed in core 
hole s ;  control roots were s imi larly t reated wi thout incoulum. A f t e r  1 2 0  t o  160 
days all spec i e s  became infected but character i s t i c  black s t a i n  was not observed 
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i n  lodgepole or ponderosa pines and only i n frequently i n  grand f i r .  No t r ees were 
k i lled as a result of i nfection d u r i ng the test period. V .  pen i c i l la t a  hyphae 
were concent rated in the tracheids , pas s i ng from one to another by hyphal 
branching through bordered p i t  pa i rs .  There was res i n  occlusion of a l l  xylem 
elements ,  par t i cularly ray cells . No d i rect l y s i ng of trache i d  walls was see n .  

MILLAR, C . S . ,  MINTER, 
eM! ( Commonw. Mycol . 
5 6 2  pp. 
Subject Codes : N/A 
BIO: 1 6 0 2 3 1 2 1  

MINTER , D . W . , GIBSON, 
eM! ( Commonw. Mycol . 
5 6 1  pp. 
Subject Codes : N/A 
BIO: 1 6 0 2 3 1 2 0  

MINTER , D . W . , MILLAR, 
CM! ( Commonw. Mycol . 
5 6 5  pp. 
Subject Codes : N/A 
BIO: 1602 3 1 2 4  

D . W .  Lophodermella-sulcigena . 
Tnst , ) ,  Oese r .  pathog . Fungi 

I . A . S .  oavi somycella-arnpla .  
lnst . ) ,  Oese r .  Pathog . Fungi 

C . S .  Lophodermi um-conigenum. 
lns t . ) ,  Descr . Pathog . Fungi 

Bact . ,  1 9 7 8 , 5 7 ( 5 6 1 - 5 70 ) : 

Bact . , 1 9 7 8 , 5 7 ( 5 6 1 - 5 7 0 ) : 

Bac t .  , 1 9 7 8 , 5 7 ( 561-570 ) :  

8 4 6 .  MORRISON, D . J . ,  HUNT, R . S .  198 5 .  Blac k s t a i n  root d i s eases on lodgepole p i ne 
P i nus contorta i n  B r i t i sh Columb i a ,  Canada . Phytopathology . 7 5 ( 1 ) : 1 2 9 5 .  

8 4 7 .  MUIR, J . A .  Dwa r f  mist letoe spread in young lodgepole pine stands i n  relation to 
dens i t y  of infection source s .  
Can . Dep. F i s h ,  Fores t ,  Bi -monthly Research Notes , 1 9 7 0 ,  26 ( 5 ) :  4 9  
Subject Codes : N/A 
BIO: 7 1 0 1 5 5 7 8  

8 4 8 .  MUIR, J . A .  Increase of dwa r f  m i s t letoe infect ions on young lodgepole pine . 
Canadian Journal of Forest Research, 1 9 7 2 ,  2 ( 4 ) :  4 1 3-416 
1 7  ref . 
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 1 1 4 3 2 3  

F i eld studies i n  S .  Alberta revealed a rap i d  i ncrease i n  the 
Arceuthobium ame r icanum in young Pinus contorta var . lat i f ol i a .  
infected t r ees , the number o f  infect ions increased exponen t i a l l y  at 
( base 10 loga r i t hm )  o f  0 . 24 per yea r .  D i f f e rences in rates of 
areas were not s igni f icant . 

inci dence o f  
I n  10 areas o f  

a mean rate 
increase among 

8 4 9 .  MUIR, J . A .  Lodgepole pine dwa r f  mistletoe on Douglas-F i r  i n  Alber t a .  
B i-monthly Research Note s ,  1 9 7 3 ,  2 9 ( 4 ) : 2 5 - 2 6  

, Spbject Codes : N/A 
CAB: 2 3 50 1 0  

Describes 
m i s t letoe ) 
m i stletoe. 

the occurrence o f  Arceuthobium americanum ( lodgepole p i ne dwa r f  
on a young Douglas- f i r  sur rounded b y  young lodgepole p i ne infested w i t h  

8 5 0 .  MUIR, J . A .  E f fects o f  the fungal hyperpa r a s i t e  Colletot r i chum gloeospor iodes of 
dwarf m i s t letoe Arceuthobium amer i canum on young lodgepole p i ne .  
Can . J .  For . Res . ,  1977 , 7 ( 4 ) :  579-583 
Language: en 
Summary Languages : f r  
Subject Codes : N/A 
LISC: 056801 
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Dwar f  m i s t l etoe ( A .  amer icanum Nut t .  e x .  Engelm. )  infected by the fungus C .  
gloeospo r i o i des Penz . sensu von Arx was examined i n  2 areas o f  young lodgepole 
pine ( Pinus contor ta Doug1 .  v a r .  l at i fo l i a  Engelm. )  i n  southwestern Albert a .  
The fungus infected 35% and 7 5 %  o f  the dwar f  m i s t letoe plants ,  6 %  and 5 4 %  o f  the 
a e r i al s hoots ,  and 7% and B t  o f  the ber r i es i n  the respec t i v_e area s .  The number 
of dwarf mist letoe ber r i es and maximum shoot lengths of dwar f  m i s t letoe plants 
were s i gn i f i cantly reduced by the fungus and dead plants were more f r equent than 
i n  areas where the fungus was absent . However ,  numbers o f  new dwarf m i s t letoe 
plants were not s igni f icantly reduced by the fungus . Evidently tuture increase i n  
numbers o f  dwa r f  m i s t letoe plants and eventual damage t o  young lodgepole pine i n  
the areas w i l l  not be s igni f icantly decreased b y  the fungus . 

a S l .  MUIR, J . A .  Dwa r f  m i st letoe seed d i spersal and germination i n  southwestern 
Alberta. 
Can . J .  For . Res . ,  1977 , 7 ( 4 ) :  5 8 9 - 5 9 4  
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
L I S C :  0 4 2 3 0 2  

I n  196 6 ,  numbers of seeds of dwarf m i s t letoe ( Arceuthobium ame r icanum) d i spersed 
from 2 t ransplanted lodgepole pine ( Pi nus contorta va r .  lati fo1 i a )  decreased 
loga r i thmically w i t h  i ncreasing d i st ance f rom the trees . I n  2 study areas i n  
1967-6 9 ,  d i spersal o f  seeds from i nd i v i dual plants began i n  late August and was 
completed in 2-3 weeks .  D i f ferences of up to 2 weeks in the beginning and 
duration of d i spersal were apparent between the areas . On one occas ion , a 
d i f ference i n  seed d i spersal was noted between plants o r i g i na t i ng from 3eed 
collected at the 2 study areas and growing on a s i ngle tree at another loca t ion.  
Seed germination began. i n  middle to late Apr i l ,  and in 4 to 6 weeks ,  10-50% of the 
seed had germinated . 

8 5 2 .  NICHOLLS, T . ,  HAWKSWOR'rH , F . , MERRI L L ,  L .  1984 . Animal vectors of dwarf 

in lodgepole p i ne .  Ame r i can Journal of Botany . 7 1 ( 5 part 2 ) : 59 .  

8 5 3 .  PAWSEY, R . G .  Crona r t i urn-comptoni a e ,  a potent i a l  threat to p i nus-contorta i n  
B r i t a i n .  
Forestry 1 97 4 ,  4 7 ( 1 ) :  89-91 
2 ref . ,  2 pl . 
Subject Codes : N/A 
CIIB: 3 8 0 5 6 2  

Describes C .  comptoniae ( a  heteroecious r u s t  fungus w i t h  P i nus spp . and 
Myr i caceae as alternate hosts ) ,  symptoms of infect ions , and the damage caused . 
Thi s  fungus has not yet been recorded i n  B r i t a i n ,  but causes con s i derable economi c  
loss i n  North Ame r ica . I t  seems unl i kely t h a t  t h e  d i sease could b e  e l i m i nated 
once it had been i nt roduced and become estab l i shed, and forests i n  north-Nestern 
B r i t a i n  planted w i th Pinus contorta on s i tes where Myr ica g a l e  is nat i ve would be 
particularly suscept ible . 

8 5 4 . PI IRTO , D . O . , CREWS , D . L . ,  TROXELL, H . E .  The e f fects of dwa r f  m i s t letoe on the 
wood prope r t i e s  of lodgepole p i n e .  
Wood and F i be r ,  1 9 7 4 ,  6 ( 1 ) :  2 6 - 3 5  
2 0  ref . 
Subject Code s :  1 . 3 ,  2 . 10 

, CIIB: 5 1 4 6 3 0  

The propert 1 e s  o f  t h e  wood of Pinus contorta f rom non� infected t r ee s  and of the 
i n fected and non- infected wood f rom trees infected w i t h  Arceuthobiurn ame r i canum 
were compa red. Measurements were made of bending s t reng_t h ,  s p .  gr . ,  
alcohol/benzene extract ives , long i tu d i na l  s h r i nkag e ,  % late wood, f i�r i l  angle, 
tracheid length and tracheid or ientation. Det a i led results are g i ven 1 n  tables . 
80th infected and non- infected wood from the same t ree were i nf e r i o r  to wood f rom 
non-i nfected t rees i n  s t rength and long i tu d i na l  s h r i nkage character i s t ics . 

8 5 5 .  POWELL ,  J . M .  Incidence and e f f ect of Tubercu l ina-maxima on cankers of the p i ne 
stem rust Crona r t iurn-comandrae . 
Phytoprotect ion, 1 97 1 ,  5 2 ( 3 ) :  1 0 5 - 1 1 1  
Subject Codes : N/A 
BIO: 5 3 0 3 3 5 4 1  
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8 5 6 . POWELL ,  J . M .  Fungi and bacter i a  associated w i t h  Cronar t i um-comandre on lodgepole 
pine in Alber t a .  
Phytoprotect ion, 1 9 7 1 ,  5 2 ( 2 ) :  4 5 - 5 1  
Subject Codes : N/A 
BID: 5 3 0 1 6 3 2 2  

8 5 7 .  POWELL ,  J . M .  Occurrence o f  tubercul i na-ma x i ma o n  p i ne stem r u s t s  i n  wes t e r n  
Canad a .  

8 5 8 .  

Can . Plant D i s . S.urv . ,  1 97 1 ,  5 1 ( 2 ) :  8 ) - 8 5  
Sub j eet ,Codes : N/ A 
BID : 5 2 138772 

POWELL, J . M .  Seasonal and 
comandrae aeciospores from 
Canadian Journal o f  Forest 
32 ref . 
Language: en 
Summary Languages : f r  
Subject Code s :  N/A 
CAB: 1 1 4 3 5 0  

diurnal pe r iod i c i t y  i n  the 
stem cankers on lodgepole p i n e .  
Resea r c h ,  197 2 ,  2 ( 2 ) :  78-88 

release oE Crona r t i um 

8 5 9 .  POWELL, J . M .  Envi ronmental factors a f fect i ng germination o f  Crona r t i um comandrae 
aeciospores . 
Canadian Journal of Botany , 1974 , 5 2 ( 3 ) :  6 59 - 6 6 7  
26 ref . 
Subject Codes : N/A 
CAB : 371870 

Studies were made on dry aeciospores collected f rom i nd i v i dual , sporu lat i ng 
pustules on P i nus contorta var . lat i fo l i a ,  i n  the Footh i l l s  and Rocky Mt s .  areas 
of Albert a .  Aeciospores germinated over the tempe rature range I deg - 3 0  deg C but 
germinat ion was poor except i n  the range 5 deg - 2 2  deg ; the opt imum tempe rature 
was 15 deg. Some aeciospores germinated a f t e r  1 hour of incubation and most 
germinated w i  t h i n  4 5 hou r s .  Free water was appa rently necessary for 
germination. Hydration of spores improved germi nat ion i n i t i a l l y ,  but prolonged 
hydration decreased i t .  Aeciospores germinated well in the l i ght and i n  the da r k ,  
but not i n  d i rect sunl ight . Results are compa red w i t h  those reported for other 
Cronartium r u s t s .  

860 . POWELL ,  J . M .  Add i t ional note on the inc idence o f  Crona r t ium coleospor i o i des f .  
album on lodgepole pine . 
Plant Disease Reporte r ,  1 97 5 ,  5 9 ( 1 ) :  , 3 2-34 
7 ref .  
Subject Codes :  N/A 
CAB: 4 5 1 5 3 1  

A study was made from 1 9 6 3  t o  1 9 7 2  o f  56 cankers of whi te-spored C .  
coleospor ioides on P i nus contorta va r .  lat i fol i a  i n  Alberta . Some new cankers 
were formed d u r i ng this pe r iod . O f  the 23 cankers o r i g i nally studied i n  1 9 6 3 ,  s i x  

' were s t i l l  sporulating i n  1 9 7 2 ,  and two o f  these had sporulated i n  each yea r .  By 
1 9 7 2 ,  60% o f  the cankers were dead . 

8 6 1 .  POWELL ,  J . M .  Arthropod taxa common to Crona r t i um cankers and the forest l i tter 
layer . 
B i -monthly Research notes , 1 9 7 5 ,  3 1 ( 4 ) :  2 3  
2 ref .  
Subject Codes :  N/A 
CAB: 546703 

I n  studies i n  SW Albe r t a ,  4 2  arthropQd taxa found, in assoc i a t ion wi th the forest 
l i tter at the base of P i nus contorta vaL L at i fo l i a  t r ees infect,ed w i t h  
Cronar t ium comandrae and w i t h  the cankers themselves a r e  named , and the relat ions 
o f  cer t a i n  species w i t h  t he i r  envi ronment are summa r i zed . The arthropods a r e  
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l i sted according to the hab i ta t  in which they were found. 

8 6 2 .  POWELL , J . M . , HIRATSUKA, Y .  Serious damage caused by Sta!ac t i form b l i ster rust 
and western gall r u s t  to a lodgepole p i ne plantation in central Albert a .  
Canadian Plant Disease Survey, 197 3 ,  5 3 ( 2 ) :  67-71 
Language: en 
Summary Languages : f t  
Subject Codes : N/A 
CAB: 390910 

Cronartium coleospor ioides and Endocronar"t i um ( C rona r t i um )  harknes s i i  have caused 
severe damage to Pinus contocta var .  lat i fo l i a  grown as Chr i s tmas trees and 
ornamental trees in a farm in Albe r ta . C. coleospo r i o i des k i l led 80% of young 
trees in the nursery and one-t h i r d  of the t r ansplanted stoc k .  

8 6 3 . POWELL , J . M . , SKALEY , L . S .  Arthropods f r om forest Li t t e r  under lodgepole p i ne 
i nfected w i t h  Comandt:"a b l i s tet:" t:"ust".  
Info. Repo t:" t ,  Not:"thet:"n rot:" . Res .  Cent t:" e ,  Canada, 197 5 ,  No. NOR- X - 1 30 : 33 pp . 
21 t:" e f .  
Language: en 
Summat:"y Languages : f t:"  
Subject Codes : 6 . 1  
CAB: 471535 

Thi rty samples of surface l i tter were collected f r om under Pinus contorta trees 
infected by Crona r t i urn comandrae a t  s i x  locations i n  SW Alberta i n  1 9 6 9 - 7 0 .  The 
collection compr i sed 3 2 7  a r t hropod taxa ( i ncluding seve r a l  h i t he r to undes c r ibed or 
not reported from N .  Ame r i c a ,  Canada or Alberta ) ;  16 orders were represented, 
but more than two-thi rds of the a r th ropods belonged the the Acar i n a .  O f  the taxa 
collected, 42 .had previously been recorded as associated w i t h  C .  cornandrae 
cankers . The most important of these taxa were the n i t i d u l i d  beetle Epuraea 
obliquus and the f l i es Mycod iplos i s  spp . , Par acacoxenus guttatus and Sradys i a  
spp . ; the f i rs t  three of these had e a r l i e r  been shown to be mycetob iont spec i e s .  

8 6 4 .  RADOI , P . ,  FAGNAN I ,  A", Rela t i ve suscept i b i l i ty to b l i ster rust caused by 
Cronartium flaccidum of several species of pine . 
European Journal of Forest Pathology , 1 9 7 8 , 8 ( 1 ) : 5 8 - 6 1  
2 ref .  
Language: en 
Summary Language s :  f r ,  de 
Subject Codes : N/A 
CAB: 903642 

I n  a trial a t  Florence, Italy,  3- and 1 5-month-old seed l i ngs o f  2 3  species of 2-
and 3- needled p i nes were experimentally inoculated w i t h  C .  f laccidum. The 
results are summa r i zed in a table . Most of the med i te r ranean spe c i es ( P i nus 
brut i a ,  P .  halepens i s ,  P .  mugo , P .  n i g r a ,  P .  p i naster and P .  p i nea ) were 
highly suscept ible . Spot ted seedl i ngs of P .  ponderosa contained only mycel i um ,  
and not pycnia or aec i a  o f  C .  flacci dum i n  the needle and stem t i s sues . The 
other Ame r i can exot i c  spec i e s  seemed to be h i ghly res i s tant to the fungu s .  

8 6 5.10 ...REDFERN , D . S .  Infection o f  P i cea s i tchens i s  and P i nus contorta s tumps by 
bas i diospores of Heterobas i dion annosu m .  
European Journal o f  Forest pathology, 1 9 B 2 ,  12 ( 1 ) : 1 1 - 2 5  
3 6  ref . ,  7 f i g . ,  6 tab.  
Language: en 
Summary Languages : f r ,  de 
Subject Codes : N/A 
CAB: 1 5 1 7 8 37 

On i noculation S i t k a  spruce was generally less suscep t i ble than lodgepole p i ne .  
Measurement of the cross-sectional area occupied by the fungus on each s t ump 
provided a more sens i t ive test of s p .  suscept i b i l i t y  than assessment of the 
propor t ion of s tumps i nfected . High r a i nfall may reduce infection. I n  some 
s t umps , the fungus i s  con f i ned to the lower s tump t i ssue s , i t s  absence f rom the 
upper portion being due to replacement by other micro-organisms or to phys ical 
cond i t ions preventing s u r v i va l .  I n  both spp . , but mOre commonly in spruce,  some 
s tumps rema i n  a l ive for at least 2 yea r s .  Infection s tumps than i n  those which 
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d i e  rapidly after fel l i ng .  The v i ab i l i ty of bas i diospore suspensions was 
determined more accurately and rapidly on a selec t i ve agar medium than on con i f e r  
stem sect ions . 

866 . REDFERN, D . B .  Forest pathology . S i rococcus s t r ob i l i nu s .  

8 6 7 .  

Report on - Forest Resea rch , Forestry Commi s s i on ,  UK , 1 9 7 3 :  100- 10 1 ,  1 0 3  
2 ref .  
Subject Codes : N/A 
CAB: 409480 

Describes an expe r i ment 
strob i l inus . Lesions 
from southern interior 
northern Oregon coas t .  

to infect Lodgepole P i ne w i t h  laboratory · cultures of S .  
formed when wound , inoculat ions were made, and provenances 

B r i t i sh Columb i a  were more suscept ible than those f rom the 

REID, R . W . ,  SHRIMPTON, D . M .  
with Europhiurn-clav i gerum i n  
Can. J .  Bot . ,  197 1 ,  49 ( 3 ) :  

Res i stant 
d i f ferent 

3 4 9 - 3 5 1  

response o f  lodgepole p i ne to i noculation 
months and a t  d i f ferent heights on stem. 

Subject Codes : N/A 
BIO: 52086562 

868 . ROBINS , J . K . ,  SUSUT , J . P . "Red belt "  i n  Albe r t a .  
Info. Report , Northern For .  Research Cent r e ,  Canada, 1974 , No. NOR-X-99 : 6 pp . 
6 r e f . 
Subject Codes : N/A 
CAB: 4 1 9 1 8 3  

Des c r i bes and i l lu s t rates w i t h  colour photos t h e  w idespread occ u r r ence and 
seve r i ty of I red bel t ' damage ( i n jury to the fol i ag e ,  buds and bark of coni f e r s ,  
especially Pinus contorta , d i s t r ibuted i n  wel l  def i ned bands along the foot h i l l s  
( and probably att r i butable t o  des icca t i on b y  hot d r y  w i nds i n  e a r l y  spr i ng whi l e  
roots and stems are s t i l l  frozen) i n  Alberta d u r i ng 197 1 ,  and d i scusses major 
impl ications for forest success ion , logg i n g ,  f i re hazard and w i l dl i fe .  Ca . 1 4  
000 acres of mature and immature P .  contorta were k i l led i n  the Cadomin area 
alone . 

8 6 9 .  ROLL-HANSEN, F .  Fungi dangerous to P i nus-contorta w i t h  spec i a l  reference to 
pathogens f rom north Europe. 
Eur .  J. For .  Pathol . ,  1 9 7 8 ,  8 ( 1 ) :  1 - 1 4  
Subject Codes : N/A 
BIO : 6 6 0 4 2 1 8 1  

Several spec ies o f  fung i ,  not present i n  Europe , mi ght a c t  a s  damag ing pa ras i tes 
in plantat ions of lodgepole p i ne ( P .  contor t a )  in the Nord i c  count r i e s  if they 
were introduced . Examples of such potent i a l l y  damag i ng North Ame r ican fungi are 
Cronar t i um comptoni a e ,  C .  coleospo r i o i de s , Endocrona r t i um harknes s i i ,  Atrope l l i s  
piniph i l a ,  Lophodermella concolor and Davi somyce l l a  ampla . Lodgepole p i ne i s  
immune or ext remely res i s tant to the rust fung i .  I t  i s  cons i derably more 
res i st ant than Scots p i ne ( P .  sylvest r i s )  to Phac i d i um infestans and Lophodermium 
pinas t r i . Lodgepole pine is less res i s tant than Scots p i ne to Crumenulops i s  
soro r i a  and D i scella s t robi l i na .  The res i s tance o f  lodgepole p i ne to 
Armi l l a r i e l l a  mel l e a ,  Heterobas i d ion annosurn and other rot fung i ,  Botryt i s  
c i nerea,  Diplod i a  pinea, Gremmeni e l l a  ab i e t i na ,  Lachne1 1 u l a  spp . , Lophodermella 

, sulcigena, -Potebniamyces con i ferarum, Sc i r r h i a  p i n i , Sydow i a  polyspora and 
Tympanis confusa i s  d i scussed . 

870 . SCHAFFER , B . , HAWKSWORTH, F . G . , et a l .  E f f ects of comandra b l i ster rust and dwarf 
mistletoe on cone and seed production of lodgepole p i ne .  
Plant D i seas e ,  198 3 ,  6 7 ( 2 ) :  2 1 5-217 
Subject Code s :  4 . 1  
RCA : X1026 

8 7 1 .  SCHAFFER, B . , HAWKSWORTH , F . G . , BEEMSTERBOER, P. Effects of, dwar f  m i s t letoe and 
vigor classes on elec t r i cal res i s tance in lodgepole p i n e .  
Forest Science, March, 198 3 :  2 9 ( 1 )  
Subject Code s :  N/A 
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8 7 2 . 

8 7 3 .  

RCA : X 1 l 4 8  

SCHARPF ,  R . F . , PARMETER , J . R .  
m i s t letoe control through 
Cal i forn i a .  

e t  a1 . Proceedings o f  
forest management , Apr i l  

the sympo s i u m  
1 1 -1 3 ,  197 8 ,  

Gen. Tec h .  Rep . , Pac i f i c  SW For .  
( 4 )  + 190 pp . 

& Range Expe r i ment S tn . , 1 9 7 8 , No . 

many ref . ,  4 pl . 
Subject Codes : 7 . 1  
CAB: 1 2 9 9 4 1 3  

on dwar 
Berkeley , 

PSW- 3 1 :  

The sympos i um deals w i t h  the control o f  Arceuthobium spp. on con i fe r s  in western 
N. Ame r i ca .  The 30 papers are grouped i nto sections on bas i c  b iology and 
ecology , cont rol planning and dec i s ion-ma k i ng ,  control operati ons ( wi t h  empha s i s  
on s i lvicultural methods ) ,  improving control by research and coope r a t i on ,  and 
integration of control w i t h  forest management . Several of these pape r s  are 
l i sted:  Stewa r t ,  J . L .  Overview of the dwa r f  m i s t letoe problem. Hawkswo r t h ,  F . G .  
Biological factors o f  dwa r f  m i s tletoe i n  relat i on to control . Parmeter , J . R . , J r . 
Forest stand dynamics and ecolog ical factors i n  relat ion to dwa r f  m i s t letoe 
spread, i mpact , and control ; Drummond , D . B .  Approaches to determ i n i ng volume, 
losses due to dwa r f  m i s tletoe on a Westwide bas i s .  Had f i e l d ,  J . S . ; Russe l l ,  K . W .  
Dwa r f  m i s t letoe management i n  the Pac i f i c  Northwe s t .  Hawkswo r t h ,  F . G .  
Intermediate cutt i ngs i n  mist letoe - i n f ested lodgepole p i ne and southwestern 
ponderosa p i ne stands . Guthr i e ,  P.  Ecolog ical bases for s i lv i cultu ra1 
pres c r i pt ions for control of dwa r f  m i s t letoe i n  lodgepole p i n e .  · Mu r a r o ,  S . J .  
Presc r i bed f i re - a tool for the control o f  dwa r f  m i s t letoe i n  lodgepole p i n e .  
Wicke r ,  E . F .  Ref i nement and quant i f icat i on o f  data f o r  regulating dwa r f  m i s tletoe 
popu l a t i ons : an ecosystems approach . Wat e r ,  W . E .  Integrat i ng dwarf m i s t letoe 
control w i t h  forest management . 

SHRIMPTON, D . M . , WATSON , J . A .  
w i t h  Europhium-clavigerum - a 
Can . J .  Bot . ,  1 97 1 ,  49 ( 3 ) : 
Subject Codes : N/A 
BID: 52086467 

Response o f  lodgepole 
blue s t a i n  fungus . 

. 

373-375 

p i ne seedlings to i noculation 

8 7 4 .  SHRIMPTON, D . M . , WHITNEY , H . S .  In v i t r o  growth of two blue s t a i n  fung i i nto 
res i nous compounds produced dur i ng the wound response of lodgepole p i ne .  
Pac. FRC , Can . For . Serv . ,  Victo r i a ,  B . C .  B i -monthly Research Notes , 1 9 7 9 ,  
3 5 ( 5 ) :  27-28 
4 ref . ,  1 pl . 
Subject Codes : 6 . 1  
CAB: 1500081 

Growth of Europhi um clavigerum and Ceratocy s t i s  mont i a  on potato mar m i t e  agar was 
i n h i b i ted by o i l  and extract i ves obtained f rom res i n- i mpregnated areas s u r round i ng 
Dendroctonus ponderosae galle r i e s .  Hyphae were able to spread i n t o  o i l-cont a i ning 
regions of the agar after the mycel i um came into contact with the a i r .  

8 7 5 .  SMITH, R . B .  Infection and development o f  dwarf m i s t letoes on plantat i on- grown 
trees in B r i t i s h  Columb i a .  

, anfo. Repor t ,  Pac i f i c  NW Res . Cen t r e ,  Canada, 1 9 7 4 ,  No . BC-X-97 :  2 1  pp . 
10 ref . 
Language: en 
Summar y  Languages : f r  
Subject Codes : N/A 
CAB: 4 5 1 5 1 0  

Art i f i c i a l  i nocul a t i ons were made o n  1 1  spec ies of con i f e r  i n  a plant a t i on a t  
Victor i a  w i t h  four dwa r f  m i s t letoe spec i e s  nat i ve to B r i t i sh Columb i a  
( Arceuthobium douglas i i ,  A .  ame r i canum, A .  lar i c i s  and A .  tsugense ) .  An 
assessment of the degree of compa t i b i l i ty between host and par a s i t e  was made by 
compa r i ng dwar f  m i s t letoe seed retention and germina t i o n ,  i nfect i on % s ,  endophy t i c  
growth rates and aer ia l  shoot product ion on' , the same host spec i e s .  Res i s tance 
mechani sms were shown to operate at var i ous stages i n  the l i f e  cycle of t,he 
paras i te ,  rang i ng f r om a reduction of seed germina t ion i n  some dwa r f  m i s t letoes to 
apparent immuni ty .  A .  dougla s i i  was the most host-speci f i c  dwa r f  mi stletoe,  
fol lowed i n  order by A.  ame r i canum, A .  l a r i c i s  and A.  t sugense ; the last -named 
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was able to infect specie,s of s i x  coniferous gene r a .  The results indicate that 
th�re are two phys iolog i cally d i f fer ing popul a t i ons of A .  t s ugense , one on Tsuga 
heterophylla and the other on P i nus contorta var . contor t a .  I n  subs i d i a r y  tests 
w i t h  A.  campylopodum �rom northern Washington, USA, Pinus ponderosa was 
successfully inoculated but i noculat ion of T .  heterophylla f a i le d .  A study was 
made f rom 1 9 6 3  to 1 9 7 2  of 56 cankers of whi te-spored C. coleospor ioides on P i nus 
contorta var .  l a t i fol i a  in Albe r t a .  Some new cankers were formed d u r i ng t h i s  
per iod . Of the 23 cankers o r i g i nally studied i n  1 9 6 3 ,  s i x  were' s t i l l  sporulat i ng 
in 1 9 7 2 ,  and two of these had sporulated i n  each year .  By 19 7 2 ,  60% of the 
cankers were dead. 

8 7 6 .  SMITH, R . B . , WASS, E . F .  F i eld evaluation of ecological d i f ferent i at ion of dwa r f  
m i stletoe on shore p i n e  and western hemloc k .  
Canadi an Jou�nal o f  Forest Research, 1 9 7 6 ,  6 ( 2 ) :  2 2 5 - 2 2 8  
1 0  r e f .  
Language: en 
Summary Language s :  f r  
Subject Code s :  N/A 
CAB: 878446 

Rates of infect ion of P i nus contorta and Tsuga heterophylla 
tsugense were studied on Vancouver Is . ,  B r i t i sh columb i a  i n  
compos i t ion i n  which e i ther predominantly T .  heterophylla o r  P .  
species were infected. Each speci e s  was more suscept ible to A .  
paras i t i z i ng a tree o f  the same spec ies � these results conform 
cont rolled , cros s - i noculated studies . The e x i stence of 2 
tsugense i s  postulated. 

by Arceuthobium 
s tands of var i ed 
contorta or both 
tsugense already 

w i t h  those from 
populat ions of -A .  

877 . SMITH, R . B . , WASS ,  E . F .  Infect ion t r i a l s  w i t h  three dwarf m i s t letoe spec i e s  
w i t h i n  and beyond t he i r  known ranges i n  B r i t i s h  Columb i a . 
Canadian Journal of plant pathology, 1 9 7 9 ,  1 ( 1 ) :  4 7 - 5 7  
16 ref . 
Language: en 
Summary Languages : f r  
Subject Codes :  N/A 
CAB: 1147037 

Seeds of ( a )  Arceuthobium tsugense, ( b )  A.  dougl a s i i ,  and ( c l  A .  ame r icanum were 
collected in late summer and early autumn in 1 9 7 0 ,  1971 and 1 9 7 2  and stored at 1 
deg . C unt i l  used for inOCUlat ion. P i nus contorta ( 2  var iet ies ) ,  Tsuga 
heterophylla and pseudotsuga menZ l eS i l  were i noculated in Victoria Watershed 
( coastal ;  natural range of ( a » , 130 - M i le Lake ( cold inter ior ; natural range 
of ( e l l ,  Oyama ( dry i nter ior , natural range ( B l  and ( e l ) and W i l son Creek ( humid 
inte r ior ; natural range of ( c » . Seed collection s i t e s ,  inoculation s i tes and 
natural d i s t r ibut ion of the m i s t l etoes are shown on a map. Successful infect ions 
were obta i ned w i t h  ( a l  and ( c l  but not ( b l  out s ide t he i r  known ranges; the 
res t r icted d i s t r i bu t i ons of ( a l  and ( C )  are a t t r i buted to h i s t o r i ca l  factors .  

8 7 8 .  STALEY , J . M .  Lophode rmella cer i na ,  a pathogen of p i ne foliage.  
Phytopathology. 1979.  6 9 ( 9 ) :  1045-1046 
Subject Codes : N/A 
CAB: 1 1 7 5 9 3 9  

The d i s t r ibut ion and hosts o f  L .  c e r i na are d e s c r i b e d .  Inocula t i on o f  P i nus 
, pgnderosa w i t h  naturally produced i noculum under f ie l d  cond i t ions produced 

S i gn i f i cant d i sease development . Natural spore germination i s  by appressor ia l  
formation, w i th penet r a t ion through the cut i cl e .  The normal d i sease cycle i s  one 
year but a r t i f ic i a l  i noculat ion w i t h  a low dens i t y  of ascospores resulted i n  a 
2-year cycle. 

879 . STEPHAN, B . R . , BUT I N ,  H .  The development of canke r - l i ke d i sease i n  P i nus contorta 
provenances . 
European Journal of Forest Pathology , 1980 , 10 ( 7 ) :  410-419 
22 ref .  
Language : de 
Summary Languages : en, f r  
Subject Codes :  1 . 4 ,  7 . 3  
CAB: 1 3 1 9 2 4 5  
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P. co�torta sspp. contor t a ,  l a t i f o l i a  and murrayana, rai sed from seed collected 
at nine d i f ferent s i tes in western North Ame r i ca ,  were inoculated w i t h  
Crumenulop s i s  soror i a  a,nd Lachne l l u i a  rehmi i .  The canker damage, p r i nc i pa l l y  
provoked b y  C .  sora r i a ,  var ied among s tands , o f  d i f ferent provenance . Among 
plants o f  P .  contorta ssp.  contort a ,  a l l  of coastal provenance, 8 5 %  showed no 
damage. The most suscept ible plants belonged to P .  contorta ssp.  rnurrayana. On 
average, 4 0 %  of plants of t h i s  subspe c i e s ,  collected from four s i tes " escaped 
damage . Almost all the representa t ives of P .  contorta s s p .  mur r ayana collected 
from two mounta i n  provenances in C a l i forn i a  had more than two cankers per t r e e .  

8 8 0 .  STROBEL , G . A . , SUGAWARA, F .  1986 . The p�thogen i c i t y  of ceratocys t i s  mont i a  to 
lodgepole p i ne p i nus contor t a .  Canad ian Jou�nal of Botany . 6 4 ( 1 ) : 11 3 - 11 6 .  

Ceratocys t i s  mon t i a  ( rumb . )  HUnt , an ascomycetous fungus, i s  associated w i t h  
bark beetle infested lodgepole pine i n  t h e  inte�mount a i n  region of USA and 
portions o f  western Canada. The o�ganism, when inoculated into lodgepole p i ne 
( 20 years old)  caused necros i s  of the inne� bark , a blue-st a i ned appearance of 
the sapwood , and chloros i s  and necros i s  of the foliage . Loch ' s  postulates were 
f u l f i l led i n  these expe�iments .  Part i c l e s  o f  inner bark provi ded the best 
support for fungal growth and inhi b i tor3 o f  fungal growth may ·jevelop i n  
sapwood dur i ng the process o f  drying . 

8 8 1 . SUTHERLAND , J . R . , et a l .  S i rococcus bl ight not seed-borne on serot i nous lodgepole 
pine. 
Can. For .  Service , July-Sept . 1982, Research Notes , 2 ( 3 ) :  20-21 
Subject Codes : 
RCA : X 1 l 2 3  

882 . SUZUK I , K . , MALLETT , K . I . ,  HIRATSUKA, Y .  198 5 .  Changes i n  water potent i al 
components i n  lodgepole pine seedlings inoculated w i t h  arm i l l a r i a  mellea . 
Phytopatholog y .  75 ( 11 ) : 13 3 9 .  

8 8 3 .  

8 8 4 .  

, . 

TAINTER , F . H .  Development of Crona r t ium 
Canadian Journal of Botany , 1 9 7 3 ,  5 1 ( 7 ) :  
1 1  ref . + 2 pl . 
Language : en 
Summary Languages : f r  
Subject Codes :  N/A 
CAB: 2 1 7 8 9 4  

comand rae i n  Comandra umbelata . 
1 3 6 9 - 1 3 7 2  

Desc�ibes and i l lustrates the development of Cronartium comandrae ( the cause of a 
locally ser ious d i sease of 2- and 3-needled pines , e . g .  Pinus contorta and P .  
ponderosa , i n  the USA on i t s  alternate ( herbaceous ) host ,  Comand ra u."'".be l lata . 

TAUER , C . G .  
v a r i a t i on .  

Sweet fern rust res i s t ance i n  jack pine 

Canad ian Journal of Forest Research, 1978 , 8 ( 4 ) : 
26 ref . 
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 1071800 

4 1 6 - 4 2 3  

seed l i ng s :  geog raphic 

Inoculation o f  P i nus banksiana seed l i ngs f rom 47 provenance collections w i t h  
bas i diospores of Crona r t i um comptoniae f rom C loquet , M i nnesot a .  demonstrated the 
e x i s t ence of a band of relat ively high res i s tance extending from SW Quebec, 
through SE and N. Lower M i ch i gan, into NE W i s cons i n .  Provenances a t  increas i ng 
d i s tance f r om t h i s  band possess decreasing r e s i s tance . A d i s t r ibut ion map of the 
rust together w i t h  the two alterna t i ve hos t s , sweet gale ( My � i ca g a l e )  and sweet 
fern ( Comptonia pereg r i na ) is g i ven. No res i stance was found in lodgepole p i ne 
( P .  contorta var lat i fol i a )  from 3 source s .  

8 8 5 .  THIES , W . G .  Frequency o f  p i ne s tump colon i zat�on by Fomes-annosus on the F�emont 
Nat ional Fo�e s t ,  Oregon, USA. 
Plant D i s .  Rep . ,  197 9 ,  6 3 ( 7 ) :  5 4 2 - 5 4 5  
Subject Codes : N/A 
BID:  69019169 
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Thirty p i ne ( Pinus ponderosa, P. contor t a )  stands were surveyed to est imate the 
d i st r i bu t ion and percentage of st umps colonized by F. annosus.  O f  1001 ,s tumps 
assayed, only 2 2  ( 2 . 2% )  from 1 2  widely separated stands were coloni zed by the 
pathogen . 

8 8 6 .  TSUNEDA, A "  HIRATSUKA , Y .  Scop i ne l l a  gall icola, a new speci e s  from rust galls of 
Endocronar t i um harkness i i  on Pinus contor t a .  
Can. J .  Bot . ,  1 9 B 1 ,  59 ( 7 ) , 1 1 9 2 - 1 1 9 5  
Language: en 
Summary Languages :' f r  
Subject Codes : N/A 
LISe, 6 2 0 0 1 5  

A new species of Scopinella i s  described and i ll u s t rated.  This spec i es , 
Scopinella gal l i co!a,  occurs on Pinus contorta galls caused b¥ Endocronar t i um 
harkness i i .  I t  d i f fers from previously desc r i bed spec ies ma i nl y  I n  i t s  unusual 
hab i t a t , s i ze and shape of the ascocarp, and· two and four-spored asci-. The 
Harz i e l l a  anamorph i s  also des c r i be d .  No anamorph has been reported in other 
spec i es . 

8 8 7 .  TSUNEDA , A . , HIRATSUKA , Y . , MARUYAMA , P . J .  Hyperparas i t i sm of Scytal i d i um 
uredinicola on western gal l  rust , Endocrona r t i um harknes s i i .  

8 8 B .  

Canad ian Journal o f  Botany, 1980 , 5 8 ( 1 ) : 1 1 5 4- 1 1 5 9  
9 ref . ,  9 f i g .  
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
CAB, 1 3 0 1 5 7 8  

This hyperpa r a s i t e  reduces t h e  inoculum poten t i a l  o f  western g a l l  rust o n  p i ne 
( Pinus banksi ana and P .  conto r t a )  by d i s integra t i ng spores and the basal cell 
region of the act ive rust sor i .  I t  forms abundant arthrocon i d i a  among the rust 
spores, thus impa r t i ng a yellow i s h  green to whi t i sh grey appearance to infected 
sar i .  Hyphae penetrate the wood t i ssue o f  the galls and destroy rust hyphae to a 
depth of 300 mu m below the sor i .  On water agar s .  u r e d i n i cola d i s i ntegrates 
rust spores w i t h i n  48-72 h w i t hout penetrat ion. Its use for the biological 
control o f  pine stem rusts is cons idered . 

VAN SICKLE, G . A .  Chemotherapy t r i a l s  on 
Bi-monthly Research Not es , 197 3 ,  2 9 ( 3 ) :  
1 ref . 
Subject Codes : N/A 
CAB, 2 3 5028 

sweet fern bl i ster rust cankers . 
20 

C rona r t i um compt oniae i s  the p r i ncipal fungus attack i ng har� pines in the Mar i t ime 
Provinces of Canada . Experiments were made to control sporulation by i nj ec t i ng 
heav i l y  infected Pinus contorta w i t h  var i ous substances ( d i me t hyl sulphox i d e ,  
cryptospo r i ops i n ,  f u e l  o i l ,  and fuel o i l  + phytoact i n ) . Treatments reduced 
sporulation s l ightly but not s i gni f icant l y .  It i s  suggested that treatment might 
be more e f f e c t i ve on younger trees in an e a r l i e r  stage of i nfection. 

889.  VAN SICKLE, G . A . , SMITH, R . B .  Dwa r f  m i s t letoe controls i n  B r i t i sh Columb i a .  
Gen. Tech. Rep . ,  Pac i f i c  SW For .  & Range Experiment Stn . , 1978 , No. PSW- ) l : , 1'06-1 1 2  
1 2  ref .  
Subject Codes : N/A 
CAB, 1 2 9 9 4 1 4  

The d i s t r ibut ion and importance are b r i e f l y  reviewed for the 4 speci e s  o f  
Arceuthobium which a f fect mainly western hemloc k ,  lodgepole p i n e ,  Douglas- f i r  and 
western larch.  Control measures app l i ed or tested in recent years are described 
and d i scussed, includ i ng aer i a l  and ground surveys, t h i nn i ng , removal o f  r e s i dual 
trees a f t e r  f e l l ing,  treatment of advance growth, f r i nge plant i ng (of res i s tance 
spec ies around the edge of a stand ) ,  scar i f i c a t i on ,  and sanitat ion f e l l i ng .  From 
authors '  summary 

8 9 0 .  VAN SICKLE, G . A . , WEGWITZ , E. S i l v i cu l t u r a l  control of dwarf m i s t letoe in young 
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lodgepole pine s t ands i n  Alberta and B r i t i s h  Columbi a .  
Report ,  Pac i f i c  Forest Research Centre, Cana d a ,  1978 , No. BC-X-180 ; 1 1  pp . 
7 ref . ,  1 pl . 
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 1 4 4 2 7 3 4  

Treatment f o r  Arceuthobium amer icanum i nvolved f e l l i ng or pruning i nfecteo tree,s . 
Ten years a f t e r  s t a r t  of t reatment, average percentage changes i n  infected t r ees 
were as follows ; on untreated plo t s ,  +23% : under t h i nn i ng and prun i ng ,  - 5 % :  
when complete eradicat ion was attempted , - 3 4 % . M i s t letoe was not eradicated from 
any stand ; mor t a l i t y  of a ffected trees increased w i t h  age of stand ( va r y i ng f r om 
22 to 37 years ) .  

. 

8 9 1 . VON WEISSENBERG , K .  Pathogens observ.ed on lodgepole pine grown i n  Finland . 
European Journal of Forest Pathology, 1975 , 5 ( 5 ) :  309-)17 
9 ref . 
Language: en 
Summa ry Languages : de , f r  
Subject Codes : N/A 
CAB: 564674 

Briefly reviews the l i terature on pathogens observed on P i nus contorta var .  
latifolia in plantations and on t r i a l  plots ( s hown on a map ) ,  and g i ves the 
results of a que s t i onna i re survey of forest organ i z a t i ons in F i nland on mor t a l i ty 
and damage i n  t h i s  spec ies . Heteroba s i d ion annosum ( FOrnes annosus ) and 
Sclerode r r i s  lagerbe rg i i  caused the most ser ious damage ; Lachnellula subt i l i ss ima 
( Tr ichoscyphella calyc i na l ,  Crumenulop s i s  ( Crumenu l a )  soro r i a  and Scele rophoma 
pi tyophi l a  caused damage less f requent l y .  The maj o r i t y  of 300 stands have reached 
an age of 40-60 years and t he i r  health i s  des c r i bed as s at i sfactory to good . 

8 9 2 .  WAGN, O .  Infection expe r i ments w i t h  Fornes annosus i n  shelter trees . 
Tidss k r i f t  for P1anteavl , 1 9 7 1 , 7 5 ( 6 ) : 766-773 
Language: da 
Summa ry Languages : en 
Subject Code s :  N/A 
CAB: 1 2 2 2 5 0  

Saplings _of 7 4  d i f ferent tree species were planted o n  o l d  a r a b l e  land ( i n Denma r k )  
i n  1962 together w i t h  infected posts ( one to every s i xth plant ) a s  sources of 
i noculum. A f t e r  5 year s ,  trees began to d i e ,  and i nd i v iduals of 41 species were 
dead at the end o f  1970 . F .  annosus was found i n  the roots of some but not all 
species , and it is concluded that Pinus contor t a ,  alde r ,  Cotoneaster bullatus , 
Crataegus oxyacantha,  Sorbus aucupar i a ,  S .  intermed i a  and Rosa spp. should not 
be planted i n  threatened area s .  The l i s t  of trees k i l l ed includes 1 5  h i therto 
unrecorded hosts of F. annosus . 

8 9 3 .  WAGN, O .  Fornes annosus ( Heteroba s i d ion annosum) i s  feared by 
suscept i b i l i ty of t ree species to attac k .  
Hedeselskabets Tidssk r i f t , 1978 , 9 9 ( 5 ) :  100-102 
Language : da 
Summa ry Languages : 

, Subject Codes :  2 . 3  
�AB :  962078 

foreste r s :  

A report on a lS-year-old " i nfect ion t r i a l "  establi shed a t  Studsgard Research 
Station, Denma � k ,  w i t h  some 70 shelterbelt spec i es . Morta l i ty in P i nus �onto r t a ,  
the most susceptible spec i e s ,  was 8 0 %  vs 25% i n  P .  n i g r a  ( and also 1 0  Picea 
s i tchens i s ) ;  it was about 20% i n  Larix leptolep i s ,  but no L. X eurolepis had 
died. The most suscept ible hardwoods (over 50% mortal i t y )  were Sorbus aucupar i a  
and w i l d  pear ( pyrus commun i s ) .  Ulmus pumila was more suscep t i b le than other 
elms. Spec ies which so far showed no symptoms included smalL-leaved l i nden ( T i l i a  
cordata ) and hyb r i d  aspen ( POpulus tremula X P .  t remuloides ) .  

8 9 4 .  WALLI S ,  G . W .  Growth characte r i s t ics of Phe l l i nus ( Por i a )  we i r i i  i n  s o i l  and on 
root and other sur faces . 
Canad ian Journal of Forest Research, 197 6 ,  6 ( 2 ) : 2 2 9 - 2 3 2  



4 r e f . 
Language: en 
Summary Languages : f r  
Subject Codes :  N/A 
CAB: 878419 

195 

A ser i es of expe r i ments was mad e :  ( a )  alder wood inoculated w i t h  Phellinu5 
( Inonotus ) we i r i-t was placed 2, 5 and 10 em f rom uninfected Pseudotsuga mens i es i i  
roots 1 5-309 em below the soi l s u r f ace i n  a' plant a t i o n ;  ( b l  myce l i a l  g rowth was 
studied on glass rods and Tsuga hete rophylla hear twood s t r ips and root p i eces i n  
glass tubes cont a i n ing s i eved mineral soi l ;  ( e )  glass rods and pseudotsuga 
mens i es i i  heartwood and roof b a r k  s t r ips were used to b r i dge inoculated wood 
blocks and uninfected P .  menz i es i i  roots i n  a plantat ion; and ( d )  myce l i a l  
growth was studied i n  the f ield a fte'r root i noculat ions o f  6 con i ferous tree 
species . Growth was rapid on P .  menz i es l l  and T. heterophy l l a  in a l l  
expe r i ments ; i t  'Has s low along g l a s s  ( 1- 2  e m  i n  1 6  week s ) ,  t h rough s o i l  ( only 40% 
of roots 2 em f rom inoculum were colon i zed after 1 8  months ) and on P i nus conto r t a ,  
P .  mon t i coia,  P .  ponderosa and Thu j a  p l i c a t a . Myce l i a l  growth also took place 
on the roots of minor 'legetat ion and on rock faces i n  contact w i t h  i nfected roots .  

8 9 5 .  WALTERS, J . W .  Importance of bole i nfections i n  spread of lodgepole p i ne dwa r f  
m i s t letoe . 
Plant D i sease Reporte r ,  197 4 ,  5 8 ( 1 2 ) :  1066-1069 
6 r e f .  
Subject Codes : N/A 
CAB: 4 4 1 3 5 9  

G i ves the r e s u l t s  of a survey o f  1 3 5 2  infect ions of Arceuthobium ame r i canum on 
1010 trees of. P i nus contorta in Colorado and Wyom i ng .  The relat ion between t r ee 
d iameter and v i gour of the m i s t letoe plant ( assessed by height and abundance o f  
shoot s )  was u s e d  t o  determine w h i c h  bole i nfect ions provided a substant i a l  seed 
source . The r emoval o f  all bole-infected t r ees less than 5 i nches i n  d i ameter a t  
the bole infection centre would e l i mi nate 9 7 %  o f  t h e  i n termed i at e  and h igh-v i go u r  
i nfect ions . 

896 . WHITNEY , R . D . , BOHAYCHUK , W . P .  Pathogenic i c y of Polyporus tomentosus and P .  
tomentosus va r .  c i r c i natus on seed l i ngs of 1 1  con i f e r  spec i e s .  
Canad ian Jou r na l  o f  Forest Research, 1976 , 6 ( 2 ) :  1 2 9 - 1 1 1  
Language: en 
Summary Languages : f r  
Sub ject Codes : 6 . 1  
CAB: 8 7 8 4 1 3  

Freshly-germinated seeds of 1 1  spec i e s  were inoculated w i t h  each oE 5 i solates o f  
P .  tomentosus and P .  tomentosus va r .  c i r c i natus . The seed l i ngs were incubated 
and d i sease rat i ngs were g i ven a f t e r  3, 5 ,  7 and 9 mont hs . P .  tomentosus caused 
more severe d i sease symptoms than P. tomentosus 'lar .  c i r c i natus . The most 
suscept i ble t ree species were P i nus ponderosa and P i nus conto r t a i  · P i cea rubens 
and P i nus trobus were the least suscept i b l e .  The 3 spec i es known t o  be damaged i n  
natural stand s ,  v i z .  P i cea glauca , P i cea mar i ana and La r i x  l a r i c i na were ranked 
3 r d ,  4th and 5th in suscept i b i l i ty ,  respect i vely . 

897 . WHITNEY, H . S . ,  FUNK , A. Pez i zella-chapmani i  new-spec ies 
associated with bar k  beetle galle r i e s  i n  western con i fe r s . 

" Can . J .  8ot . ,  19 7 7 ,  5 5 ( 8 ) :  888-891 
Subject Codes :  6 . 1  
B W :  64030790 

a .di scomycete 

P. chapmani i sp. nov . ( Helot i a ies ) i s  descr i bed f rom apothec i a  found in the 
galler ies of various bark beetles i n  con i f e r s  o f  western Canada i . e .  
Dendroctonus r u f i penn i s  K i rby galle r i e s  i n  P i cea glauca ( Moenc h )  Voss ;  D .  
ponderosae Hopk ins galle r i es i n  P i nus contor t a  va r .  lat i fol i a  Engelmann and i n  P .  
ponderosa Laws . ;  D .  mu r rayanae Hopk ins qa l le r i es i n  P .  contorta va r .  
lat i fol i a ;  and D .  pseudotsugae Hopk ins gal l e r i es i n  Pseudotsuga menz i es i i  
( M i rb . ) Franco. In agar culture a promi nent Malbr anchea con i d i a l  s t a t e  i s  
produced. 

898 . WILFORD, E. The ef fects and control o f  lodgepole p i ne dwarf m i s t letoe in the 
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Car i boo forest reg ion . E . P .  9 1 0 .  I N :  Forest Research Review 1 9 8 1 -8 2 .  
M i n i s t ry of Forests , V ictor i a ,  B . C . , 1 9 8 3 :  58 
Subject Codes : N/A 
RCA: XI067 

8 9 9 .  WILLIAMS, W . T .  D i s t r i bu t ion of 3 spec i e s  o f  dwarf m i s t letoe on t he i r  p r i nc i pa l  
p i ne hosts i n  the Colorado Rocky Mounta i n  front range. 
Phytopatholog y ,  1971 , 6 1 ( 11 ) :  1 3 2 4 - 1 3 2 5  
Subject Codes :  N/A 
BIO: 72016260 

900 . Z ILLER, W . G . ,  FUNK , A. Studies of hypodermataceous needle d i sease s .  I,1 I .  The 
associat ion of Sarcotroch i l a  macrospora n . sp .  and Hemi phac i d i um 10ng i 5  porum 
n . sp .  w i t h  P i ne needle cast caused by Davi somycella ampla and Lophodermella 
concclor . 
Canad ian Journal of Botany, 1 9 7 3 ,  5 1 ( 10 ) :  1 9 59-1963 
10 ref .  + 3 pl . 
Subject Codes : N!A 
CAB: 371875 

Descr i bes two new spec ies of Hemiphac i d i aceae on needles of P i nu s  contor t a  i n  
B r i t i sh Columb i a ,  and d iscusses t he i r  taxonom i c  pos i t i o n ,  characte r i st i cs i n  
culture, and appa rent roles a s  natural control agents o f  p i ne needle-cast . 

9 0 1 .  Z IMMERMAN, G . T . ,  LAVEN , R . D .  1984 . Ecolog i c a l  inter relat i onships of dwarf 
m i s t letoe arceuthobi um-ameri canum and f i re in lodgepole p i ne P i nus contorta 
fores t s .  Amer ican Journal of Botany . 7 1 ( 5 ) : 6 1 .  

r • 
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6 . 3  FIRE 

9 0 2 .  ALEXANDER , M . E .  Est i ma t ing fuel weights of 2 common shrubs i n  Colorado lodgepole 
pine stand s .  
u . s .  For . Servo Research Note ,  RM, ( 3 5 4 ) ,  1978 : 1 - 4  
Subject Codes : N/A 
B I D :  16039486 

903 . ALEXANDER, M . E .  Fouc f i re scar records on lodgepole p i ne ( P i nus contorta Dougl . )  
i n  �r th-central Colorado. 
Southwe s t .  Nat . ,  1980 , 2 5 (  3 ) :  4 3 2 - 4 3 4  
Subject Codes : N/A 
RCA: X 1 2 0 5  

904 . ALEXANDER, M o E . , YANC I K ,  R . F .  The e f fect o f  precomme r c i a l  t h i nning o n  f i re 
poten t i a l  in a lodgepole pine stand . 
F i r e  Management Notes , 1 9 7 7 ,  3 8 ( 3 ) : 7 - 9 ,  20 
8 t:'ef . ,  2 pl. 
Subject Codes : 7 . 7  
CAB: 1 3 5 8 254 

A quant i tat ive compa r i son of fuel charat e r i s t ics before and after thinn i ng for a 
natural stand of pu r e ,  even-aged lodgepole pine i n  north-central Colorado. The 
stand had a dens i t y  of 5 2 5 0  l ive stems and 900 dead stems per acre before 
t h i nn i ng �  the understory cons i sted o f  half-shrubs and needle l i t t e r  cover i ng the 
ground. Fuel loadings are g i ven by s i ze class ( l i ve and dead) and l i t t e r  type. 
I n  almost all catego r i e s , fuel weights doubled after t h i nn i n g .  Calculations o f  
potent i a l  f i r e  inten s i t y  indicated that t h e  r a t e  o f  head output p e r  a c r e  would be 
3X greater a f t e r  thinning and the rate of f i re spread would be i ncreased by 3 . SX .  
Mechanical crushing would reduce t h i s  r i sk by compacting the fuel bed . 

9 0 5 .  DIETERICH, J . H .  F i re e f fects i n  southwestern forests and dese r t s .  

9 0 6 .  

Project RM-210B , A r i zona State Un i v . , Tempe , ARZ, 0 1  Mar 76 to 0 1  Feb 8 7  
Subject Codes : N/A 
CRI S :  0042986 

( Comp i le r ) . 
December 6-7 , 
Northern For . 

DUBE, D . E .  
proceed i ng s ,  
Info. Rep . , 
50 r e f . 
Subject Codes : 
CAB: 1 4 4 2 6 2 1  

N/A 

F i re 
1977 . 

Res .  

ecology i n  resource management 

Centre, Canada, 1 9 7 8 , No. NOR-X-210 

workshop 

Twenty-seven papers are i ncluded, several of which a r e  noted her e :  Anderson, H . A .  
Annual burning and vegetation i n  the aspen parkland o f  east central Albert a .  
Alexander , M . E .  Reconstruc t i ng the f i re h i story o f  Pukaskwa National Park 
( Ontar i o ) . Qu i nt i l i o ,  D. F i re behaviour i n  natural forest stand s .  Tande , G . F .  
Management implicat ions of h i s t o r i c  f i re per iod i c i t y  i n  relation to changing 
c l i mate ( based on forest f i re h i story o f  the Athabasca River val l ey around Jasper 

, tewns i t e ,  Albe r ta ) . Dube, D . E .  Prescribed f i re on Henry House Pra i r i e ,  Jasper 
National Park ( Alberta ) .  M i l l e r ,  M. perspect ives for f i re management in Albe r t a  
provinC i a l  parks and wi lderness area s .  Chrosc i ew i cz , Z .  S i lv i cultu ral uses o f  
f i re i n  midwestern Canada . Carr.o l l ,  S .  The role o f  f i re i n  the j a c k  pine- l i chen 
woodlands of the Athabasca Plains Region ( Albe r t a )  of Canada . Markham, B . J .  
Act i v i t i e s  o f  the Alberta F i s h  and Wildl i fe D i v i s ion i n  the use of f i re for 
hab i ta t  management . R i chardson, C . J .  Brush and regrowth control on pas t ure on 
Crown lands i n  Alberta . Edgecomb e ,  A . H .  Spr i ng fuel hazarn reduction i n  
northwestern Albe r t a .  Skrene k ,  J . M .  The Cameron-Car i bou ( Alberta ) f i re control 
plan. Kourtz , P . H .  An appl icat ion of LANDSAT d i g i t al technology to forest f i re 
fuel type mapp i n g .  Muraro, S . J .  The use of prescr i bed f i re i n  the management o f  
lodgepole pine ( i n B r i t i sh Columb i a ) . G r a y "  H .  S l a s h  zones f o r  forest f i re 
suppress ion. Eastman, D. Prescribed burning foc w i l dl i fe habitat management i n  
B r i t i sh Columb i a .  
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907 . FOSBERG , M . A .  Heat and water t r ansport prope r t i e s  i n  con i fe r  d u f f  and humus . 
Research Pape r , Rocky Mount a i n  For . & Range Experiment Stn . ,  USDA Forest Service,  
1977 , No. RM-19 5 :  10 pp.  
2 7  ref . 
Subject Codes: 8 . 8 . 3  
CAB: 1 4 3 1 6 9 5  

The permeab i l i t y  and b u l k  dens ity of d u f f  and humus l a y e r s  i n  soi l s  under 
ponderosa pine,  lodgepole p i ne and Douglas- f i r  in Colorado were measured i n  order 
to est i mate the hydrau l i c  conduct i v i t y  of these mater i al s .  The predict ion 
equation yielded a 50% unce r t a i nt y .  A model for the d i f fus ion of heat and' vapour 
through ponderosa p i ne du f f  was also der i ved and cal i brated . The conduct i v i ty and 
d i f fus ion models are requ i red to provide data for models of forest s o i l  water 
balance and energy, w i t h  pa r t icular reference to f i re danger s t ud i es and f i re 
management . 

9 0 8 .  GARA, R . I . ,  LITTKE, W . R . , AGEE , J . K . ,  GEISZLER, D . R . , STUART , J . D . ,  DRIVER, 
C . H .  198 5 .  Inf luence of f i res , fungi and mount a i n  p i ne beetles on 
development of a lodgepole pine forest i n  south-cen t r a l  Oregon . 1 9 8 5 .  Pages 
1 5 3- 1 6 2 , in Lodgepole pine:  the spec ies and i t s  management . Sympo s i um 
proceed ing s .  Wash i ngton State Unive r s i t y ,  Pullman, WA. 

V i rtually pure lodgepole pine stands form an edaphic c l i max commu n i t y  over 
large areas of the infert i le "pumice plateau" of south-cent'ral Oregon . . Du r i ng 
our ongoing studies on the dynamics of these forests we developed the scena r i o  
that periodic f i res create fungal i nfect ion cou r t s  i n  damage0 root s ;  i n  t ime , 
advanced decay develops i n  the butts and stems of these trees . The mounta i n  
p i ne beetle preferent i a l ly selects and k i l l s  these t r ees d u r i ng the f l i ght 
season. As'  these outbreaks develop, add i t i onal uninfected trees are attacked . 
I n  t i me ,  the stage i s  set for subsequent f i res as needles drop, snags f a l l ,  and 
logs decay . 

909 .  GRIGEL , J . E .  A i r  drop tests w i t h  F i re-Trol 1 0 0  and Phos-Check 2 0 5  f i re 
retardant s . 
Info. Report , Northern For. Res .  Cent r e ,  Canada, 1 9 7 1 ,  No. NOR-X-8 : 4 1  pp . 
7 ref . 
Subject Codes :  N/A 
CAB: 0 5 2038 

The two retardants were dropped by a Thrush Commander a i r-tanker On three s i t es : 
( 1 )  an open f i e l d ;' ( 2 )  a Lodgepole P i ne stand; ( 3 ) a Wh i te Spruce/Aspen stand . 
There was l i t t le d i f ference between the d i s t r i b u t i on patterns of the two 
retardants on the same s i t e ,  but the patterns d i f fered between s i te s . The amount 
of retardant reaching the ground was h i ghest for ( 1 )  and that r e t a i ned in the 
canopy for ( 2 ) ;  on ( 2 ) ,  66% of the F i re-Trol and 67% of the Phos-Check was 
retained in the canopy . The results ( g i ven in tables, g r aphs and d i agrams ) 
suggest that the Thrush Commander has l i mi ted value i n  establ i s h ing f i re l i nes .  
1 9 2 3  Pre-emergence treatments w i t h  ( a )  Tok E 2 5 ,  ( b )  chloramben, and ( C )  
d iphenamid gave prom i s ing result s .  P i nus radiata and Pseudotsuga menz i es i i  
seedl i ngs tolerated up to 10 l b .  a . i . /acre of ( a )  and ( b ) ; rates of 4 - 5  l b .  
a .  i . /acre gafJe excel lent control o f  broad leaved weeds and annual grasses . P .  
menz i es i i  tolerated 1 3  l b .  a . i . /acre o f  ( c ) , which gave sat i s f actory weed control 
at 7-8 lb. Only ( a )  was sui table for P i nus contor t a .  When t r i a z i ne weed k i l l e r s  
h a d  f a i led t o  g i ve protection i n  the second year owi ng t o  s l ight s u r f ace s o i l  
erosion, spra y i ng w i t h  2 l b .  a . i .  a t r a z i ne + 2 gal .  summer o i l  i n  4 0 - 6 0  gal . 

, water/acre e l i minated weeds up to 5 "  h i g h .  

910 . HAWKE S ,  B . C . , LAWSON , B . D .  F i re hazard appra i sa l  i n  precomme r c i a l l y  t h i nned 
s tands of B r i t i sh Columb i a  coastal Douglas- f i r  and i nt e r i or lodgepole pine . 
I N :  Proc. of the S i xth Meteorology Conference, Seattle Washington, Apr i l  2 2 - 2 4 , 
1980 : 1 3 7 - 1 4 5  
Subject Codes : 7 . 6 . 2  
RCA: X 1 l 3 9  

911 . KOEHLER , G . M . , HORNOCKER , M . G .  F i r e  e f fects o n  " marten ( Martes ame r icana ) hab i tat 
i n  the Selway- B i t t e r root Wi lderness . 
Journal of w i l d l i f e  Management , 197 7 ,  4 1 ( 3 ) :  500-505 
3 1  re f .  



Subject Code s :  3 . 6  
CAB: 1 3 6 9 1 4 6  
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In an area of 21 km2 where f i res have produced a mos a i c  of forest communi t i e s ,  
including subalpine f i r  ( Ab i es las iocarpa ) ,  Engelmann spruce ( Picea engelmann i i )  
and lodgepole pine, results from 2 5 5  t rack observat ions , 8 0  captures o f  1 3  l i ve
t r apped martens, and scat analyses , over a 1 3 -mont,h ,period in 1 9 7 3 - 19 7 4 ,  suggest 
that the mos a i c  of forest types created by ,wi ld f i res improves the d i ve r s. i t y  and 
abundance of food dur i ng the summer ,  w h i l s t  mature forests o f  spruce and f i,r ,  w i t h  
more than 30% canopy cove r ,  provide shelter and food i n  w i nter . 

9 1 2 .  LAWSON, B . D .  F i re beha'Jio( i n  lodgepole p'ine s t ands related to the Canadian Fi re 
Weather Index . 
I n f o .  Repo rt , Pac i f i c For .  Res . Cent r e ,  Canada, 1 9 7 3 , No. BC-X-7 6 :  2 6  pp . 
9 ref .  
Subject Codes :  N /A 
CAB: 2 0 3409 

Test f i res were made on 28 plots i n  Pinus ,contorta stands on two dry s i tes and one 
fresh s i te N .  of P r i nce George, Br i t ish Columb i a ,  i n  1968-70 . The loga r i thm of 
the rate of spread increased l i nearly w i t h  increa s i ng F i r e  Weather Index ; the 
relat ion was not greatly influenced by the predominant type o f  l i t ter ( Cladon i a ,  
mos s ,  o r  needles ) .  Heading f lame length increased l i nearly w i t h  heading f lame 
depth and w i t h  the loga r i thm of the rate of spread . Wind veloc i t ies were 
insuf f i c i ent to sust a i n  c rown f i res . The i n i t i a l  behaviour of cent rally- i gni ted 
and s t r ip- igni ted f i res i s  compared . Guidel i nes are presented for i n i t i al control 
measures w i t h i n  three hazard classes based on the Fi re Weather Index . 

9 1 3 .  LOTAN, J . E . , BROWN , J . K . , NEUENSCHWANDER , L . F .  1 98 5 .  Role of f i re i n  
lodgepole p i ne fores t s .  Pages 133-1 5 2  i n  Lodgepole p i n e :  t h e  spec i es and i t s  
management . Symposium proceed ings . Washington State Univers i ty ,  Pullman, WA . 

F i re i s  one of the most important factors inVOlved i n  the establi shment and 
development of many lodgepole p i ne forests i n  North Ame r ica . In the Rocky 
Mounta i ns lodgepole p i ne is usually cons idered a f i re-ma i n t a i ned seral type . 
But even here f i res vary grea t l y  in frequency, i ntens i ty ,  s i z e ,  and other 
character i s t i c s .  A pa r t icular r i fe reg i me greatly a f fects forest succession, 
longev i t y  of the speC ies , stocking, and species compos i t ion; and f i re also 
i n f l uences the inc idence of insects and d i seases . Fuel quant i t y  changes over 
t ime and w i t h  i t  f i re behavior potent ials in natural and slash fuel s . F i re 
behavior potent ials are greatest when bui ldup of dead fuel coincides w i t h  
development o f  understory con i f e r s .  Most f i res a r e  low intens i t y ,  creeping, 
sur face f i res , but high intens i t y  crown f i res d u r i ng severe weather burn the 
most acreage . F i res , stand development , morta l i t y  i n fluences, and fuel 
accumulat ion interact in a complex networ k .  Sound management of lodgepole p i ne 
requ i res that we unde rstand the coml ex i t i es of lodgepole p i ne ecology ,  
including the role of f i re ,  and manage f i re w i t h i n  that context . 

9 1 4 . PERRY, D . A .  F i re h i s tory a s  related to veget a t ive types on eastern slopes o f  the 
Oregon Cascade Mount a i n s .  
Project ORE-FS-14 5-S , Oregon State Univ . ,  Corva l l i s ,  ORE, 0 1  Oct 8 0  t o  30 Sep 8 2  
Subject Codes :  3 . 6  
CRIS :  0083594 

Obj e c t i ves : Establ i s h  the f i re f requency ( one or more i nd i ces ) for the east 

, slopes of the Cascade Moun t a i ns o f  Oregon. Evaluate f i r e  f r equency in terms of 
s it e ,  plant community and/or hab i t a t . Establ i s h ,  i f  pos s i b l e ,  i sopyrot i c  l i nes of 
f i r e  occurrence i n  the area . Approac h :  The f r equency with which f i r e  occu r red i n  
vegetat i ve types can be important i n  developing f i r e  management guidel i nes . 
L imi ted data are presently available for t h i s  area . The study would comb ine 
information f rom the l i m i ted data available w i t h  new data to be collected in the 
study to provide f i re f r equency guides by vege t a t i ve and s i te classes and provide 
a map of " i sopyro" l i nes of equal f i re f requenc i e s .  F i re f r equenc i e s  would be 
determined from f i re scarred trees ·and vegetative types accord i ng to s t andard 
hab i tat type/plant commun i t y  g u i des . Progres s :  Ponde rosa pine s tands on the 
P r i ngle Falls Exper imental Forest were sampled . Trees were felled and a master 
chronology o f  t ree r i ng widths begun. 

9 1 5 .  SCHMIDT, W . C .  Forests of the Rocky Moun t a i n  west . IN: E f fects of F i re on Flora 
- A State of Knowledge Re'J i e w .  
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9 1 6 .  

USDA FOR . Ser v o  Gen. Technical Report WO- 1 6 :  11-16 
Subject Codes :  NiA 
RCA: X1206 

WARD, F . R . , SANDBERG , D . V .  Predict ions of f i r e  behavior 
fo� use w i t h  photo s e r i e s  for the ponderosa p i ne 
associated speci e s  type , and lodgepole pine type. 
Gen. Tech .  Rep . , Pac i f i c  Northwest For .  and Range 
PNW- 1 1 5 :  i + 4 6  pp. 
4 ref . 
Subject Codes : N/A 
CAB: 1 5 39656 

and r e s i s t ance to control 
type, ponderosa p i ne and 

Expe r i ment S t n ,  USDA, 

9 1 7 .  Z IMMERMAN, G . T . , LAVEN , R . D .  198 4 .  Ecologi c a l  interrelat ionships o f  dwa r f  
mistletoe arceuthobi um-ame r i canum and f i re i n  lodgepole p i ne P i nus contor t a  
forest s .  Ame r ican Journal of Botany. 7 1 ( 5 ) : 6 1 .  

6 . 4  CLIMATE 

9 1 8 .  BANNAN , M . W . ,  BlNORA, M. The i n f l uence of w i nd on r i ng width and cell length i n  
con i f e r  stems . 
Can. J .  Bot . ,  1970,  4 8 ( 2 ) :  2 5 5-259 
Subject Codes : N/A 
BID: 5 1 0 6 8 90 7  

919 . BERGEN, J . D .  Wind speed d i s t r ibut ion i n  and near a n  i solated nar row forest 
clea r i ng .  
Agr i c .  Meteorol . ,  1976 , 17 ( 2 } :  1 1 1 - 1 3 3  
Subject Codes : N/A 
BID: 6 3 0 4 3 8 7 1  

Windspeeds were measured o n  a 3-dimensional a r r ay i n  and near a 10 m b y  50 m 
clea r i ng cut i n  a 10 m h i g h  lodgepole p i ne s tand . Measurements made whi le the 
w i nd d i rection above the canopy was perpend i cular to the long a x i s  of the clea r i ng 
are used i n  a cont i nu i t y  calculat ion to estab l i s h  the veloc i ty f i eld for the flow 
in and downwar d  of the clea r i ng .  The rat i o  of the local speed to the est i mated 
above-canopy f r i c t ion veloc i ty is app roximately i ndependent both of the latter and 
of the above-canopy stab i l i t y .  M i n i mum speeds occur at the clea� i ng cente� and at 
the m idc�own �egion on the lee edge of the clea � i ng .  Speed max i ma occu� at 
sub-canopy levels on e i the� edge and above the lee edge . Clea � i ng e f f ects behind 
the clear i ng to a t  least 25 m ,  but are only s l i ghtly apparent upwind o f  the 
clea � i ng .  The cont i nu i ty calculat ion indicates a separat ion of the flow beginning 
at the mid-clea r i ng floor and extending to the upper sur face of the lee canopy . 
Reattachment occurs 4 or 5 m behind the lee clea r i ng edge, w i t h  s t rong reverse 
f low apparent upwind f rom that point . An approximate ana l y s i s  of the flow i s  made 

, � in terms of a penetrat i ng i n v i s c i d  jet model presented by previous authors , and an 
adaptation of a solution for an i n v i s c i d  j e t  impinging on a screen. Agreement 
with the observed f low pattern i s  fai r .  

920 . BERGEN, J . D .  The i ndependence of the point-to-point var i at ions i n  wi ndspeed an,i 
temperature i n  a lodgepole pine s tand . 
USDA For .  Ser v o  Research Note, Rocky Mounta i n  For . and Range Exp . St n . , 1 9 7 4 ,  
No. RM- 2 5 8 :  2 pp . 
4 ref . 
Subject Codes : 3 . 1  
CAB: 3 6 3 2 1 2  

Local v a r i a t ions i n  wi nd speed and a i r  tempe rature a t  pa� t icular heights w i t h i n  
the stand appear t o  b e  i ndependent and argue against pe r s i stent e f fects o f  local 
thermal convection.  
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9 2 1 .  BERGEN, J . D .  Var i at ions o f  a i r  temperature and canopy closure i n  a lodgepole p i ne 
stand. 
USDA For . Ser v o  Research Note ,  Rocky Mounta i n  For . and Range Exp . S t n . , 1974 , 
No. RM- 2 5 3 :  3 pp. 
5 ref . 
Subject Codes : ] . 1  
CAB: 3 6 3 2 1 1  

Ai r-temperature measurements at heights between 1 and 8 . 6  m w i t h i n  the stand were 
scaled by the temperature gradient above the canopy , measured at heights between 
11 . 5  and 2 2 . 5  m. The point-to-point v a r i a t ion of the scaled tempe r a t ures i n  
relation t o  the mean for a l l  locations showed no s i gn i f i cant correlation w i t h  the 
local canopy cover at the same poi nt s . 

9 2 2 .  BERGEN, J . D .  Va r i at ion of w i ndspeed w i t h  canopy cover w i th i n  a lodgepole p i ne 
stand .  
USDA For . Se r v o  Research Note ,  Rocky Mounta i n  For . and Range Exp . Stn . , 1 97 4 ,  
No. RM- 2 5 2 : 4 pp . 
4 ref . 
Subject Codes : 3 . 1  
CAB: 3 6 3 2 1 0  

Presents further results of a s t u d y  o f  w i n d  speed at s i x  heights ( 1 . 07 - 8 . 50 mJ) 
extend i ng to the top o f  a 70-year-old stand o f  Pinus contort a va r .  l at i fol i a  i n  
Wyoming . For each he ight , there was no correlation between the wind speed and the 
local canopy cover ( assessed by determining the f raction o f  the f ield o f  v i ew seen 
f rom below that was unob s t r ucted by fol i age ) .  

9 2 3 .  BERGEN , J . D .  Vertical a i r  temperature prof i les i n  a p i ne s t an d :  
variat ion and scal i ng problems . 
Forest Science, 1974 , 2 0 ( 1 ) :  6 4 - 7 3  
9 ref . 
Subject Codes : 3 . 1  
CAB: 304819 

spat i a l  

Describes results from a i r- temperature measurements taken s i multaneously w i t h  
wind- speed measurements i n  a 70-year-old P i nus contorta stand i n  Wyoming . 
Horizontal v a r i a t ions are d i scussed and a compos ite temperat ure pro f i le i s  
derived, characte r i s t i c  o f  the s tand near noon on clea r days , i n  which local 
maximum temperatures are i nd i cated at the height of max i mum f ol i age concentrat ion. 

9 2 4 .  BERNDT, H . W . , FOWLER, W . B .  Rime and hoar frost in upper slope forests of eastern 
Washington, USA - lodgepole p i n e .  
J .  Fores t ,  1 9 6 9 ,  6 7 ( 2 ) :  9 2 - 9 5  
Subject Code s :  N/A 
BrO: 5 0 1 2 8 5 3 4  

9 2 5 . , COCHRAN , P . H. , BERNTSEN, C . M .  Tolerance o f  lodgepole and ponderosa pine seedlings 
to low n i ght temperatures . 
Forest Science, 1973 , 1 9 (  4 ) :  272-280 
12 ref . 
Subject Codes : N/A 
CAB: 2 57 3 1 6  

G i ves results o f  a s e r i e s  of exper iments t o  t e s t  the hypothe s i s  that seedlings o f  
P i nus contort a are more tolerant than those o f  P .  ponderosa t o  low night 
temperatures . When exposed to a m i n i mum temperature less than 23 deg F, mor t a l i t y  
o f  seedl i ngs less than 3 6  days old was greater i n  P .  ponderosa b u t  d i fferences i n  
relative tolerance between the spec i e s  had d i s appeared a t  2 months . A second 
exposure to low temperature increased mort a l i t y .  when exposed to a m i n i mum 
temperature of 18 deg, 36-day-old seedl i ng� were more suscep t i ble than 22-day-old 
seedli ng s .  Seedlings previously exposed to a temperature o f  34 deg surv ived 
better a t  temperatures 20 deg than seedlings that had not been p re-condi t ioned. 
Seedlings of both speci e s  that had germinated in late spr i ng and had been r a i sed 
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unt i l  the autumn i n  the g reenhous e ,  or i n  plant i ng beds, were tolerant to 
temperatures o f  15 deg . These result s  are d i scussed in relat ion to d i s t r i b u t i on 
of the two species i n  Oregon. 

9 2 6 . DOBBS, R . C . ,  MCMINN, R . G .  H a i l  damage to a new white spruce and lodgepole p i ne 
plant a t i on in central Br i t i s h  Columb i a .  
Forestry Chron i c l e ,  1 97 3 ,  49 ( 4 ) :  1 7 4 - 1 7 5  
9 ref . 
Language : en 
Summa ry Languages : f r  
Subject Codes : N/A 
CAB: 2 26568 

Analyzes the i nf l uence of spec ies , age ( 2-4 years old from seed ) and he ight , and 
ground cover on the inc idence and type of damage caused by a IO-min storm i n  July 
1 9 7 2 ,  with ha i lstones 1-11;2 inches in d i ameter d r i ven by SW wind s ,  in research 
plots planted i n  1970-7 2 .  Only 14% of the t r ee s  escaped damage and 2% were k i l led 
by hai l .  In gene r a l ,  damage was more severe i n  P i nus contorta var . lat i fo l i a  
than i n  Picea glauca , and i n  older trees of e i ther spec ies . Compe t i ng vegetation 
provided some degree of protection against stem les ions and defol i a t ion but not 
against damage to leaders or terminal buds. 

9 2 7 .  DORMLING, I . ,  ERIKSSON, G . , JONSSON, A .  Photo- and thermope r iod i sm i n  P i nus 
sylve s t r i s  and P. contorta . 
Rapporter och Uppsatse r ,  Ins t itut ionen fat: Skogsgene t i k ,  1977 , No . 2 7 :  4 8 - 5 7  
4 ref .  
Language : sv 
Summary Languages :  en 
Subject Codes :  N/A 
CAB: 1 3 5 8 3 4 2  

A con t i nuat ion o f  studies at the swedish Ag t: i cultural Unive r s i t y ,  Stockholm, on 
development of frost hardiness i n  various provenances of Scots p i ne and lodgepole 
pine. 

9 2 8 . FOX, D . G .  Forest and mounta i n  meteorolog y .  
project RM- 2 l 5 l ,  Rocky Mount a i n  Fo r .  & Rang8 Exp . Sta . ,  Fort Co ll i ns .  COL, 2 9  
Ju1 76 t o  0 1  Aug 8 1  
Subject Codes :  N/A 
CRrs: 0 0 4 3 3 4 9  

Object i ves : Develop methodolog i e s  that w i l l  perm i t  s i mulat ion of relat ionships 
between meteorolog ical processes and forest and rangelann manageme n t  and the 
i ncot:porat ion of a l l  per t i nent meteorolog ical i nformation into land use planning 
processes . Approach: Develop capab i l i t ies fot: determining three-d imens ional w i nd 
f i eld over forested mount a i nous t e r r a i n ;  der i ve for f ield app l i cat ion deta i led 
quant i ta t i ve des c t: i pt ions of interact ions between atmosphere, plan t s ,  and soi l s ;  
develop methods for analyz i ng meteorolog ical data s o  a s  to provide meaning f u l  
i nformation for appl ication over mount a i nous t e r r a i n .  Progress : The 'Jar i able l i d  
box model develope� earlier was ref i ned b y  u s i ng modeled i nput data o n  m i x i ng 
depth i n  mounta i n  valleys . Research on mo i sture content of l i ve vegetation has 
been nearly completed with a s e r i es o f  publ icat ions presenting a val i dated model 
for water relat ions of Pinus contorta . Work is cont inuing on s i mulat i ng the 
forest meteot:olog ical envi ronment . Remote automa t i c  weather stat ions have been 

, "installed on a round, iSOlated mounta i n  near San Antonio i n  nor-t hern New Mex ico. 

9 2 9 .  

The data w i l l  be used to va l i date surface tempe r a t u re and wind mode l s .  The s t udy 
has been trans ferred to RWU-RW- 2l10 . A i r  resources research has led to a 
r e f i nement of the role Federal Land Managers play i n  v i s i b i l ity and other a i r  
qual ity concerns . Data on v i s i b i l i ty and par t i culate measurements .  i n  C r a i g , 
Colorado have been collected and are i n  the process of being analy�ed . 

GALLAGHER, G . J .  
I r i s h  Forest-ry,  
1 9  ref . 
Subject Codes : 
CAB: 471902 

Wi ndthrow i n  State forests in the Republ ic of I r eland. 
1974, 31 ( 2 ) :  1 5 4 - 1 6 7  

N/A 

Out l i nes the h i s tory of windthrow in the State forests s i nce 1 9 16 and desc t: i bes 
the storm weather cond i tions that have occurred in the I r i s h  Republ i c  at t i mes of 
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wi ndthrow. Severe gales are l i kely to cause some damage each yea r .  Soi l  and s i te 
cond i t ions predi s pose 10% of the plant a t i ons to damage, but windthrow i s  greatest 
a t  the centre o f  a storm i rrespect ive o f  s i t e .  Picea , s i tchens i s  and P i nus 
contorta are the major species thrown, and young plantations on ploughed ground 
are thrown more f requen t l y .  

GARY, H . L .  A i r f low patterns and 
Coronado, Cal i forn i a ,  USA, 197 5 :  
1 6  ref . ,  1 p l .  

snow accumulat i on i n  a forest clea r i ng .  
1 0 6 - 1 1 3  

Subject Codes : N/A 
CAB: 8 9 2 4 1 9  

A study i s  reported o f  the a i r flow patterns i n  relat ion t o  the 
snow in a Clea r i ng and the the sur round i ng BO-yr-old Pinus 
Wyoming. I n  general , the snow accumulat ion was related to the 
and d i rection o f  a i r f low w i t h  max .  and m i n .  accumulation 
downwind edges resp. of a well- developed back-eddy centred 
border o f  the clea r i ng .  

accumulat i on o f  
contorta stand i n  
average durat ion 
at the upwind and 
on the downw ind 

9 3 1 . GLOYNE, R . W .  Shelter in agr iculture,  forestry and hort i culture - a review o f  some 
recent work and trends . 
ADAS Quarterly Review, 1976 , No. 2 1 :  197-207 
30 ref . 
Subject Codes :  NIA 
CAB: 78 2900 

I n  a short section on forest ry , ment ion is made o f  the two ma i n  classes o f  w i nd 
problem v i z .  wi nd-damage and w i nd-throw: and the ef fects of wind on the 
establi shment of young trees . Attempts to map the relat ive vulnerab i l i t y  of an 
area of land to gale damage have proved d i f f i c ul t .  Some ind i ca t i ons are g i ven o f  
vulnerab i l i ty i n  relation to topography. B r i e f  det a i l s  are g i ven o f  an expe r i ment 
in SW Scotland concer n i ng the e f fects of a shelter fence on growth of P i nus 
contort a  seed l i ng s .  

9 3 2 .  HAGNER, M .  Fros t - r i ngs i n  provenances o f  P i nus sylve s t r i s  grown i n  Canada . I N :  
P i nus contor t a  as a n  Exot i c  Speci e s .  
Proc. o f  the 1980 IUFRO Wor k i ng Party Meeting on P i nus contorta provenances 
( 5 2-02-06 ) in Norway and Sweden .  Research Note No. 3 0 ,  1 98 1 : 2 3 1 - 2 4 6  
1 3  ref . 
Subject Codes : N/A 
RCA: X1088 

9 3 3 .  JONSSON, A . ,  ERIKSSON, G . ,  DORMLING, I .  A summary o f  studies o f  f rost ha r d i ness 
o f  Pinus contorta seedlings grown i n  c l imat i c  chamber s .  I N :  P i nus contorta a s  an 
Exotic Spec ies . 
Proc. of the 1980 IUFRO Wor k i ng Pa rty Meeting on P i nus contorta provenances 
( 52-02-0 6 )  in Norway and Sweden. Research Note .  No. 3 0 ,  198 1 :  7 5- 8 1  
3 re f .  
Subject Codes :  NIA 
RCA: X1078 

The ma i n  purposes of the i nvest i ga t ion 
, tqermo-per iod requi rements o f  d i f ferent 

to examine as many characters as pos s ible 
with hardiness and are feas i b le for e a r l y  

were: to determine the photo- and 
populat ions to reach f rost hardiness and 
to f i nd those that have h i g h  correlation 
tes t s .  

9 3 4 .  JONSSON, A . , ERIKSSON, G . , DORMLING, I . ,  I FVER , J .  Studies on f r o s t  hardiness of 
Pinus contorta Dougl .  seedlings grown i n  c l imate chamber s .  
Stud ia Fores tal i a  Suec i ca ,  198 1 ,  No . 1 5 7 :  4 7  p p .  
6 6  ref . 
Language:  en 
Summary Languages : sv 
Subject Codes : N/A 
CAB: 1418888 

Methods o f  t e s t i ng for tolerance of frost in controlled envi ronments are 
des c r ibed . A range of photope r iods w i t h  varying tempe rature regimes reaching - 10 
deg . C were used . Results from such tests corresponded well w i t h  observed f rost 
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9 3 5 .  

r e s i stance under f i e'l d  cond i t ions among popula t ions o r i g inat i ng f r om l a t i tudes 
between 47 deg. and 6 3  deg. N .  Frost hardiness was pos i t i vely related t o  the 
length of the night period, t hough t rees f rom northern provenances a t t a i ned 
hardiness in shorter n i ghts than those f r om more southerly provenances . Hardening 
was promoted by low night temperatures . Frost r e s i s tance was nega t ively 
correlated with the extension growth o f  secondary needles and was pos i t ively 
correlated with the percentage o f  dry matter in the apical 3 em o f  shoots and w i t h  
i ntens i t y  o f  anthocyanin pigmenta t ion.  

KEDROWSKI ,  R . A .  Changes i n  cold har d i ness o f  i nt roduced and nat ive inte r ior 
Alaskan evergreens i n  relation to water and l i p i d  content d u r i ng spr i ng 
dehardeni n g .  
Phys iol . Plant , 1 9 8 0 ,  4 8 ( 3 ) :  4 3 8 - 4 4 2  
Subject Codes :  2 . 7  
L I SC :  4 9 1 2 2 9  

Needle hardiness o f  int roduced yellow p i ne ,  P i nus ban k s i ana, lodgepole p i ne ,  P .  
contorta and nat i ve white spruce, P i c e a  g�auca , were assessed b y  the e f fect i ve 
prefreez i ng tempe r a t u re method . Yellow pine needles were less har�y than 
lodgepole pine or wh i t e  spruce needles i n  Alaska on each date measured. Although 
hardiness decreased in spr i ng t i me in all spec i e s ,  decreases in hardiness i n  yellow 
p i ne began before t emperatures were greater than 20 deg . C, appa rently i n  
r esponse t o  day leng t h ,  while decreases i n  har d i ness i n  lodgepole pine and w h i t e  
spruce began only when mean tempe ratures were g r e a t e r  than 0 deg . C .  Hard i ness 
was increased by decreasing the water content o f  yellow p i ne and spruce needles . 
However , only the latter increased i t s  f ield h a r d i ne s s  by decreased water 
content s ,  and only to a small degree . Large decreases i n  phospho l i p i d ' occurred 
during the dehardening per iod , i nd icat i ng the presence of major 
membrane-associated changes . However , changes in hardiness did not closely 
parallel those in phosphol i p i d ;  h a r d i ness decreased before phosphol i p i d  '.l i d  i n  
spr uce and after phospholipid d i d  i n  lodgepole pine . I n  yellow p i ne ,  changes i n  
ha rdiness were more closely related t o  changes i n  phosphol i p i d  content . Decreases 
in phospho l i p i d  appeared to be correla ted w i t h  the day length in all spec i e s .  

9 3 6 .  KIMES, D . S . , SMITH, J . A .  Simulation o f  solar rad i a t i on absorpt ion i n  vegetat ion 
canopies . 

9 3 7 .  
, 

Applied Opt i cs ,  1980 , 1 9 ( 16 ) :  2 8 0 1 - 2 8 1 1  
2 6  reL , 1 2  f i g . ,  4 t a b .  
Subject Codes :  N/A 
CAB: 1308473 

A solar radiat ion canopy absorpt ion model ,  including mult iple scat t e r i ng e f fects , 
was developed and tested for a lodgepole pine canopy. Reflectance above the 
canopy, spectral t rans m i t tance to the ground layer ,  and geometr i c  and spectral 
measurements o f  canopy elements were made. Relat ively large d i f ferent i als 
occurred i n  spec t r a l  absorpt ion by canopy laye r s , espec i ally in the 
photosynthet ically act i ve region, as a function o f  solar zen i t h  angle. I n  
add i tion, the proport ion of total gloval i r radi ance absorbed b y  i nd i v i dual layers 
Va r ied greatly as a function o f  solar zen i t h  angle . Howeve r , absorption by the 
ent i re canopy system rema i ned relat ively const ant . 

KOSSUTH, S . V . , BIGGS, R . H .  Seedl ings response to 
�pecies . 
HortScience, 1 97 9 ,  1 4 ( 3 ) :  428 
Subject Code s :  5 . 6  
CAB: 1 0 9 4 7 5 9  

UV-B rad i at ion of con i ferous 

Seven species were grown from seed under UV ( 280-320 nm ) rad i at ion for 11 weeks . 
Biomass was una f f ected in Douglas-f i r ,  and increased i n  white f i r  ( Ab i es 
concolor ) .  Dry wt . b iomass of other speci e s  ( P i nu s  taeda, P .  conto r t a ,  P .  
ponderosa , P .  ell iott i i ,  and A .  procera ) was reduced by 5 - 2 5 % ,  mos tly i n  the 
roots. All species except P. taeda had i ncreased leaf dens i t i es at h i gher UV-B 
i r radi ances . 

9 3 8 .  KOSSUTH, S . V . , BIGGS, R . H .  Ultraviolet-B radiat ion e f fects on early seedl i ng 
growth of Pi naceae spec i e s .  
Canadian Journal o f  Forest Research, 1981 , 1 1 ( 2 ) :  2 4 3 - 2 4 8  
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Language: en 
Summary Languages : f r  
Subject Codes: 3 . 0 ,  5 . 6 ,  7 . 3  
CAB: 1 39 5 3 1 7  
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Seven con i ferous species were grown i n  a phytotron under 5 UV B radiat ion regime s  
f o r  11 weeks . The i r radiat ion regimes were 7 6 5 ,  6 8 0 ,  6 3 7 ,  310 and 28 mW/m2 as 
summed over the UV B waveband . The UV B r a d i a t i on source was FS40 West i nghouse 
sunlamps f i ltered with cellulose acetate for 4 treatment i r ra d i a t ion levels and 
clear Mylar for the control . Biomass production of lodgepole p i n e ,  loblolly p i ne ,  
noble f i r  ( Abies procera ) ,  ponderosa p i ne and slash pine was s i g n i f icantly reduced 
at the h i ghest UV B radiat ion level and somewhat less a t  the lower leve l s . These 
species were rated a-s s l ightly suscept ible ( 5- 2 5 %  reduction i n  b i omass ) .  Biomass 
production of Douglas - f i r  was unaffected and wh i t e  f i r  ( Ab i e s  concolor ) biomass 
was increased s ig n i f icantly by UV B radiat ion at 3 1 0 ,  637 and 680 mW/m2 UV B 
radiat ion intens i t i e s .  Root weight tended to be reduced more than shoot we ight , 
thereby decreasing root/shoot rat ios s i g n i f icantly i n  cert a i n  UV B regimes . Leaf 
area dec l i ned s i gn i f i cantly with increasing UV B radiat ion for all speci es except 
whi te f i r  and Douglas- f i r .  At the h i gher UV B i r radi ance i ntens i t i e s ,  height was 
s igni f icantly reduced when compared w i t h  the Mylar control on loblo l l y ,  lodgepol e ,  
ponderosa and s l a s h  pines and noble f i r  respect ively . Height o f  Douglas- f i r  was 
not altered and that of wh i t e  f i r  was increa s i ng s igni f icantly a t  the lowes t  
i ntens i ty o f  UV B rad i at ion tested . From authors I summar y .  

9 3 9 .  LINES, R .  Stab i l i t y  of Pinus contor t a  i n  relation t o  w i nd and snow . I N :  P i nus 
contorta as an Exot i c  Spec ies . 
Proe. of the 1980 IUFRO Wor k i ng par t y  Meet i ng on P i nus eontorta provenances 
( 52-02-0 6 )  in Norway and Sweden .  Research Note No. 3 0 ,  1 9 8 1 :  209-219 
2 1  ref .  
Subject Codes :  N/A 
RCA: X1029 

Stud ies on the s t ab i l i ty of lodgepole p i ne have cont inued for 27 yea r s .  These 
include invest igat ion of root/shoot r a t ios from t rees 1 - 4 4  years old and root 
excavations to assess root form and d i s t r ibution.  Wind tunnel stud i es of c rown 
drag and analyses of crown morphology have been car r i ed out . Res u l t s  of s t ab i l i ty 
assessments in provenance and progeny t r i a l s  are presented. Ef fects of s i te 
factors and cultural t ceatrnents also i n f luence s t ab i l i ty .  

940 . LINES, R . , BOOTH , T . C .  Inves t i gat ion of basal sweep o f  lodgepole p i ne and shore 
p i ne in Great B r i t a i n .  
Forestry ( OXF ) , 197 2 ,  4 5 ( 1 ) :  59-66 
Subject Codes: N/A 
BID:  56031322 

9 4 1 . MAYHEAD, G . J . , GARDINER , J . B . H . , DURRANT, D . W .  A report on the phys ical 
propert i e s  of coni fers i n  relat ion to plantation s t ab i l i t y .  
Ros l i n ,  M i dlot h i a n ,  UK , Forest r y  Comm i s s ion Research and Development D i v i s ion, 
197 5 :  3 9  pp. 
1 pl . ,  18 f ig . , 2 tab.  
Subject Code s :  N/A 
CAB: 662636 

Reports research by the UK Forestry Comm i s s ion i n  1972-1975 on factors a f fect i ng 
� t�e wind stab i l i ty of coni fers , w i t h  S i t ka spruce, lodgepole p i ne and scots p i ne 

as test species . Part I of the paper deals w i t h  s t a t i c  characte r i s t i c s  of t r ees , 
report i ng the results of wi nd-tunnel tests to invest igate the drag coe f f i cient and 
factors a f fecting i t  ( e . g .  prolonged exposure to wind , removal of branche s ,  tree 
and branch mass ) ,  the interrela t i ons o f  drag, w i nd speed and branch mas s ,  
deflection o f  the tree from the ver t i c a l ,  and l i f t  forces . Part I I  deals w i t h  
dynamic character i s t i c s  under the head ings : bas i c  v i b r a t i on characte r i s t i cs o f  a 
tree ( plane of v i b ration, sway per i od , damp ing ) �  o r i g i n  of damping i n  the 
ar t i f ic i a l  I tr ee ' � f ield tests on whole trees ( e f fect o f  s o i l  type, e f fect of 
d r a i nage and ef fect of root fusion� vortex shading f rom trees � conclus ions on 
whole-tree swaying ) ;  f i eld tests on I deb ranched I trees ( e f fect of branches on 
damping, e f fect of continued swaying on damp i ng ,  and e f fect of ploughing on 
damping and turning moment ) ;  and results from t h i nn i ng expe r i ments . In general , 
i t  i s  concluded that the fundamental problems a r e  the unpred i ctab i l i ty of the w i nd 
and the largely inexplicable local var i at ion w i t h  s i t e .  Future research should 
probably be concerned pr i ma r i l y  w i t h  the clar i f i ca t ion of problems related to 
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species and treatments , e . g .  work o n :  t h i nn i ng regimes and rates of spread of 
w i ndthrow in damaged crops ; v a r i a t ions in wind speed as related to land form; 
v i brat ion character i s t i cs of the soi l ;  and the use of t ree-pu l l i ng and swaying of 
stumps to elucidate the e f fects o f  species , s i te cult ivat ion and d r a i nage . 

9 4 2 .  MURPH Y ,  J . e .  Photoperiod extension for growth accelerat ion and f lower promot ion 
in lodgepole pine . E . P .  7 7 1 .  I N :  Forest Research Review 1 9 8 1 -8 2 .  
M i n i stry o f  Fores ts , Victor i a ,  B . C . ,  1 9 8 3 : 69-70 
Subject Codes: N/A 
RCA: X1069 

9 4 3 .  REES , a . J . , GRAC E ,  J. The ef fects of shaking on extension g rowth o f  P i nus 
contorta Douglas . 
Fores try , 1 9 8 0 ,  5 3 ( 2 ) :  1 5 5-166 
27 ref .  
Subject Codes : 5 . 0  
CAB: 1 2 9 9 2 5 7  

Young 2-yr-old potted plants were grown outdoors i n  an open cold f rame and the 
stems shaken con t i nuously w i t h  a wooden f ramework touching ea,ch stem; movement 
back and forth of stems was by about 1 cm at the midpo i nt . Results were s im i l ar 
to those i n  the wind expe r i ment , w i t h  20% less shoot extens ion, 10% less needle 
extension and an increase in water poten t i a l  o f  about 0 . 1  MPa rela t i ve to the 
control ; shaking for 24 min/day had almost the same e f fect as cont i nuous shak i ng .  
The number of p i t h  cells i n  a vert i cal f i le from apex to base o f  the stem was 
reduced by 17% by w i nd and 13% by sha k i ng ,  and there was a s l i ght reduction i n  
cell length i n  both t r eatments . Available publ i s hed data on the e f fect of mot i on 
on plants is summa r i ze d .  

9 4 4 . REES, D . J . ,  GRAC E ,  J .  The e f fects o f  w i nd on the extension growth o f  
P i nus-contor t a .  
Forestry ( OXF ) ,  1 9 8 0 ,  5 3 ( 2 ) :  1 4 5 - 1 5 4  
Subject Codes : 2 . 5 ,  2 . 1 1 ,  3 . 0 ,  6 . 4  
B1O: 71051368 

The ef fect of w i nd on
" 

the extension growth o f  young P.  contorta was inves t i gated 
u s i ng a controlled envi ronment w i nd tunnel .  Extension rates o f  leader and lateral 
shoots were reduced by about 20% by high w i nd speed. The r a t i o  of the f inal 
length of the laterals to that of the leaders ( apical cont rol ) was una f fected , as 
was the radial growth of stems . Water poten t i a ls were s l i ghtly higher in plants 
subject to h i gh w i n d .  I n  another experiment , rates o f  needle extension were 
reduced 30% by wind . The experiments are d i scussed in relat ion to f i eld 
observat ions by others and i t  i s  argued that wind is a potent ecolog ical factor 
adversely a f fect i ng tree growth. 

9 4 5 .  REES, D . J . , GRAC E ,  J. The e f fect of w i nd and shaking on the water relat ions of 
Pinus contor ta . 
Phys iol . Plant , 1 98 1 ,  5 1 ( 2 ) :  2 2 2 - 2 2 8  
Subject Code s :  2 . 1 1 
L I S C :  596057 

, �t i s  usually suggested that the ef fects of wind on plant growth and development 
are caused by _ water stres s .  The author examined this suggestion w i t h  a s e r i es of 
experiments in a control led envi ronment w i nd tunne l . Cut i cu l a r  conductance of P .  
contorta subjected t o  low and h i g h  w ind-speeds were determi ned b y  weighing 
detached needles on a m i crobalanc'e .  Al though the needles colI ided wi t h  each other 
at the h i gh w i nd-speed, there was no e f fect on c u t icular conductance, u n l i k e  
results obt a i ned elsewhere w i th broader-leaved plants . The t ranspi r a t i on cates 
and needle conductances of whole plants were unaffected by exposure to w i nd or a 
gentle shaking trea tment . Wind and shaking had no ef fect on tot a l ,  sol u t e ,  or 
pressure potent i a l s ,  or i n  any of the parameters desc r i b i ng the pressuce-volume 
curves . It is concluded that the e f fects of these treatments on growth of p .  
contorta , reported i n  previous pape c s ,  are unl i kely to be caused by t i ssue water 
stress. 

9 4 6 .  ROBAK , H. Winter i n j u r ies i n  seedbeds i n  the experimental nursery a t  Stend a f ter 



s�wings made i n  
Stend, Norway ;  
Language : No 
Subject Code s :  
CAB: 1 1 1 8 6 3 6  

1959-1972 • 
Norsk Institutt for Skogforskning , 1977 : 

N/A 
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1 0 5  pp . 

Frost heaving of 1+1 plants was the only i n j u r y  of regular occurrence . Spec ies 
and provenances with small seeds were part i cularly a f fected, apparently wi thout 
relation to plant dens i t y .  I n  Picea abies , frost heaving tended t o  decrease w i t h  
increasing plant dens i t y  u p  to 1 2 0 0 - 1 5 0 0  plants/m 2 . The only c l i ma t i c  factor 
clearly related to frost heaving was autumn precipitation, but the number o f  days 
in which soil temp. at 10 em depth fell below zero may also have been relevant . 
All species suffered t r anspirat ion i n j ur ies occasiona l l y .  P .  abies d i d  not show 
injuries clearly a t t r i butable to fros t .  ·P .  s i tchens i s  and Pinus contorta showed 
frost inju r i es even in provenances approved for use in W. Norway .  P .  ponderosa 
was unsuitable. Frost and drought i n j u r i es were severe . in coastal provenances of 
Pseudotsuga menzies i i .  

9 4 7 .  ROBAK , H .  Damage registered a f t e r  winter 1 9 7 1/72 i n  f ield experiments w i t h  
con i fers on f rozen ground i n  W .  Norway . 
Meddelelser f r a  Norsk Inst i tutt for Skogforskning , 1976 , 3 2 ( 1 2 ) :  4 0 5 - 4 5 5  
1 1  ref . 
Language : no 
Summary Languages : en 
Subject Code s :  3 . 2  
CAB: 9 3 9 6 5 2  

I n  provenance t r ials w i t h  Picea abies , P .  s i t chen s i s ,  P .  glauca , P .  omo r i k a ,  P .  
lut z i i ,  P .  engelmann i i  and Pinus conto r t a ,  some damage ( brown i ng )  and mortal i t y  
was observed on snowless f rozen ground. T r i als planted before 1 9 6 4  were 
unaffected: i n  younger t r ials damage var ied from 0 to 1 0 0 % . D i f ferences between 
provenances were s i gn i f i cant but d i f ferences due to age and s i t e  were greate r . 
The damage is mainly a t t r i buted to drought rather than cold. There is a 1 2-page 
Engl i s h  summa r y .  

9 4 8 .  RONCO, F .  I n f luence o f  high l i ght intens i t y  o n  survival o f  planted Engelmann 
spruce. 
Forest Sci . ,  1 97 0 ,  1 6 ( 3 ) :  331-339 
Subject Code s :  3 . 0  
B I D :  5 2 0 0 1 9 2 5  

9 4 9 .  SORENSEN, F . C . , MILES, R . S .  Di f ferent ial frost tolerance of ponderosa and 
lodgepole pine mega sporangiate s t rob i l i . 
For .  Sci . ,  1 9 7 4 ,  20 ( 4 ) :  377-378 
Subject Code s :  N/A 
BID:  60004731 

9 5 0 .  WARDL E ,  P.  Winter des i ccat ion o f  con i f e r  needles s imulated by a r t i f i c i a l  
freezing . 
Arc t .  Alp . Res . ,  1981 , 1 3 ( 4 ) :  419-423 
Subject Codes : 2 . 7  
L I S C :  6 4 2 8 2 5  

' W�en f i r s t-year shoots of Picea engelmanni i  cultivated i n  New Zealand were 
a r t i f i c i a l l y  f r ozen and then thawed, the needles developed damage pattern� which 
seemed identical to those seen i n  natural k rummholz o f  the same speC les i n  
Colorado. In the same experiment , needles f r om P i nus contorta plants of k rummholz 
form were not more suscept ible to freezing damage than needles f r om v i gorous , 
erect sap l i ng s .  This r a i ses the pos s i b i l i ty that f reezing,  rather than water 
s t ress,  may be the p r i mary cause o f  wint.e r  desiccat ion in inadequately matured 
k r ummholz s hoots .  

9 5 1 .  WHEELER, N . C .  E f fect o f  continuous photoper iod on growth and development o f  
lodgepole p i n e  seedlings and g r a f t s . 
Canadian Journal of Forest Research , 1 97 9 ,  9 ( 2 ) :  276-283 
1 6  ref . ,  2 pl . 
Language: en 
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Summary Languages : f r  
Subject Codes : 4 . 3 ,  7 . 3  
CAB: 1 2 5 8 8 6 1  

wind-poll i nated seed and ramets f rom lodgepole p i ne plus-tree selec t i ons i n  
B r i ti s h  Columbi a  were establi shed and mainta ined under 2 4 - h  photop e r i ods f o r  6 
months . Subsequen t l y ,  these trees were outplanted i n  the nursery and periodically 
assessed for ht . ,  d i am . , and d r y  wt . Seed l i ngs and g r a f t s  developed cons iderably 
faster than normal nursery-grown controls d u r i ng the treatment pe r iod , and they 
maintained an accelerated growth rate d u r i ng the two growing seasons fOllowing 
Qutplant i ng .  Root growth was par t icularly enhanced , as e v idenced by the sharply 
reduce'd shoot/root ratio of treated seedlings rela t i ve to cont col s . Large 
d i f ferences i n  growth response e x i sted amopg w i nd-po l l i nated f am i l ies but fami ly X 
envi ronment ( gr eenhouse vs . nursery ) interaction confounded interpretation.  
Family per formances for treated and control seedlings o f  the same fami l i es were 
not well correlated ( r  - 0 . 2 4 )  after two growing seasons . The r ap i d  growth and 
development of seed l i ngs and g r a f t s  under continuous photope r iod can bene f i t  t r ee 
improvement programmes by ult imately reduc i ng the establi shment t ime of seedling 
and clonal seed orchards , pa r t icularly for slow-g rowing spec i e s  such as lodgepole 
pine . From author ' s  summa r y .  

9 5 2 .  ZALASK Y ,  H .  Chimeras , hyperpla s i a .  and hypopla s i a  i n  frost b u r l s  induced b y  low 
temperatur e .  
Canadian Journal o f  Botany, 19 7 5 .  5 3 ( 17 ) :  1888-1898 
18 ref . 
Language : en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 6 3 0 9 2 5  

Describes and i llust rates t h e  cytology o f  f rost b u r r s  a rt i f ic i ally induced i n  
4-year-old Pinus sylves t r i s  trees 1 n  a g reenhou s e ,  and the morphology o f  burrs 
a r t i f i c i al l y  induced i n  P i nus contorta var .  lat i fol i a ,  Ulmus pumi l a  and T i l i a  
cordata i n  a g reenhouse and burrs collected f r om natural stands o f  P .  contort a 
var . lat i fol i a ,  Picea g1auca , Betula papy r i fera and Populus pet rowskyana . The 
observations show that frost burrs are chromosomal and morpholog ical c h i meras . 

9 5 3 .  ZALASKY ,  H .  Var i at ion i n  f a sc i cles , pr imor d i a  and phyllotaxy of lodgepole p i ne , 
Pinus contorta Doug l .  var . lat i fo l i a  seed l i ng s  a f t e r  f rost damag e .  
N .  For .  Res .  Cent r e ,  Edmonton, Albe r t a ,  Canada , Bi -monthly Research Notes , 
1978. 34 ( 4 ) :  26-27 
1 p l .  
Subject Codes : 2 . 4 ,  2 . 6 ,  2 . 7  
CAB: 1118779 

Cont a i n e r i zed seedlings grown in 
observations were recorded of 
growth produced in the COUrse of 

a greenhouse were exposed to f rost . Det a i led 
damage to needles , buds and bark , and of the new 

recovery. 

9 5 4 . ZALASKY , H .  Lodgepole pine ( Pi nus contorta Doug l .  var .  lat i fo l i a  Engelm . )  shoot 
abnorma l i t i e s  from frost i nj u r y .  
Bi -monthly Research Notes , 1980 , 3 6 ( 5 ) :  2 1 - 2 2  
4 f ig .  
Subject Codes : 1 . 2  

, CAB : 1 3 2 5 5 1 2  

6 . 5  ANTHROPOGENIC 

9 5 5 .  ABRAHAMSEN , G o ,  BJOR , K . , HORNTVEDT , R o ,  TVEITE, B. E f fects o f  a c i d  prec i p i t a t ion 
on con i fe rous fores t s .  I N :  Proceedings o f  ,the Kuopio Meeting on Plant Damages 
Caused by A i r  Pollut ion, Kuop i o ,  F i nland , Aug o 1 6 - 1 8 , 1 9 7 6 : 160 pp . 
Kuopio Naturalist ' s  Soc iety , Kuop i o ,  Fi nland, 1 9 7 6 :  8 1 - 8 2  
Subject Codes : N/A 
BID: 7 8 0 3 2 2 3 6  
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9 5 6 .  ABRAHAMSEN, G . ,  BJOR , R . ,  TEIGEN, O .  F ield expe r i ments w i t h  s imulated a c i d  r a i n  
i n  forest ecosystems . I .  Soi l  and vegeta t i on characte r i s t i c s ,  expe r i m'ental 
design and equipment . 
Fagrappor t ,  Sur Nedboers Vi r k n i ng pa Skog og F i s k ,  1976 , No. FR4/76 : 1 5  pp . 
Language : en 
Summary Languages : no 
Subject Codes : 6 . 4  
CAB: 1 1 46 7 8 4  

Experiments were establi shed i n  young plantations of Norway spruce, lodgepole 
pine, Scots pine and b i rch ( Betula pendula ) ,  and a mature stand of Scots -p i ne at 
two s i tes in southern Norway .  S i mulated " ra i n "  w i t h  pH ranging from 6 t o  2 ( by 
adding sulphuric ac i d )  was appl ied by i r r i g a t i on at rates of 2 5  or 50 mm/mont h  
dur i ng the growing season. Ef fects on tree growt h ,  ground vegetation, and 
chemical and biological prope r t i es of the s o i l  were studied.  

9 5 7 .  ABRAHAMSEN, G . ,  HORNTVEDT, R . ,  TVEITE, B .  Impacts o f  a c i d  prec i p i ta t ion on 
coniferous forest ecosystems . 
Fagrappor t ,  Sur Nedboer s  V i r kn i ng pa Skog og F i s k ,  197 5 ,  No . FR 2 :  1 5  pp . 
16 ref . 
Language : en 
Summary Languages : no 
Subject Codes :  N/A 
CAB: 6 1 9 2 5 6  

Summa r i zes results o f  studies i n  S .  Norway and of other s t ud i e s .  Appl icat ion 
during two growing seasons of s imulated ' ra i n ' , a r t i f i c i al ly ac i d i f ied to pH) , at 
50 mm/month to a semipodzol i c  forest soil recently reforested with P i nus contor t a ,  
increased the ac i d i t y  o f  the humus and decreased base saturation, mainly as a 
resul t of the leaching of Ca and Mg . Decompos i t ion of P .  contorta needles and 
population dens i t i es of earthworms were l i tt l e  a f fected. Greenhouse experiments 
on soil a r t i f ically leached w i t h  d i lute H2S04 i ndicated that germination and 
estab l i shment of Norway spruce were adversely a f fected when soil pH dropped below 
4 . 0-4 . 2 .  I t  i s  concluded that a l t hough e f fects detected so f a r  are sma l l ,  a c i d  
preci p i t a t i on may const i tute a severe threat i n  t h e  long t e r m .  

9 5 8 .  ANTIPOV, V . G .  Res i s t ance of p i ne speci e s  t o  indu s t r i a l  gase s . 

9 5 9 .  

Translation, F i she r i e s  and Envi ronment Canada, 1 9 7 8 , No. OOENV TR-14 9 9 : 10 pp. 
31 ref . 
Language: en 
Summary Languages : 
Subject Codes : N/A 
CAB: 9 0 3 5 1 5  

BAKER, J . ,  HOCKING, D . , NYBORG, M .  E f f ect 
of rain intercepted by forest t rees . 
Can . For .  Servo Nort h .  For .  Research 
98-102 
Subject Codes :  N/A 
BIO: 74068648 

" . 

of atmosphe r i c  s u l f u r  d i o x i de on the pH 

C t r . ,  Info . Rep . NOR-X- 7 2 ,  1 97 3 :  

9 6 0 .  BURK, D . A .  The wind o f  death. 
Am. For . ,  1 97 2 ,  7 8 ( 4 1 :  1 2 - 1 5  
Subject Codes : N/A 
BIO:  72090033 

9 6 1 . CARLSON , C . E .  Fluoride induced impact i n  a con i f e rous forest near the Anaconda 
Alumi num plant in northwestern Montana, USA. 
Fluoride, 1978 , 1 1 ( 4 ) :  211 pp . 
Subject Codes : N/A 
BIO: 68057700 

The ef fect o f  fluo r i des emi t ted by the plant a t  Columb i a  Fal l s ,  Montana ( US A )  on 
fol iar symptoms and rad i al growth of Pseudotsuga menz i es i i ,  P i nus contorta and P .  
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mont icola was investigated. H istological analyses o f  pollutant-caused t ip 
necros i s  of P .  ponderosa and P .  menz i es i i  fumigated w i t h  F-S02 and ethyl 
mercaptan showed that t i p  necros i s  caused by gaseous pollutants can be 
d i f ferentiated from t i p  necros i s  caused by w inter d r y i n g ,  drought and salt under 
laboratory cond i t ions . Analyses of total S and F- were made on a sma l l  sample o f  
forest vegetat ion: total S w a s  elevated suggesting that S02 may b e  con t r ibut i ng 
syne r g i s t ically or a dd i t i vely w i t h  F- relat i ve to con i f e r  i nj u r y  and damage. 
Analyses o f  total F- in w il d l i f e  forage s howed values greater than 35 ppm. the 
Montana forage s t andard for F- , indicat i ng a hazard to i n d i genous wi ldl i fe .  

9 6 2 .  CARLSON, C . B .  The use o f  i nf rared ae r i a l  photography i n  determining f luoride 
damage to forest ecosystems near an alUminum plant in northwestern Montana , USA . 
F l uo r i de ,  1 9 7 8 ,  1 2 ( 3 ) .  1 3 5 - 1 4 1  
Subject Code s :  8 . 4  
L I SC .  2 3 7 2 9 0  

A Soderberg aluminum plant cons i st ing of 600 pots emi t t i ng between 1 1 50-1800 kg 
f l uo r i de per day in western Montana, USA, has caused ser ious i n j u r y  and damage to 
nearby forest ecosystems . The f luorides have d r as t i ca l l y  s t ressed con i ferous 
trees , causing cons iderable d i ameter growth loss and mortal i t y .  Aer i al i nf rared 
photography, w i t h  a Fai rchi ld KA-2 em focal length camera and 24 x 24 em forma t ,  
a t  a scale o f  1 : 4  000 w i t h  complete stereo coverage , and transect s tereo 
photography a t  1 : 1  200, and w i t h  Kodak e k tachrome i nf rared aero type 2 4 4 3  was most 
e f fect i ve i n  del i neation 0'£ s t ressed stands and in computation of mor t a l i t j' .  
Trees on nearly 7 5  000 ha were i n  va r ious stages o f  dec l i ne ,  and about 30% of the 
predicted normal growth .  Up to 50% mort a l i t y  of coniferous t r ee s , prima r i ly 
western whi t e  pine ( Pinus mont icola ) ,  Douglas-f i r  ( Pseudotsuga merizies i i ) ,  and 
lodgepole pine ( Pinus contorta var . la t i fo l i a )  occurred i n  stands 2-5 km from the 
aluminum plant . 

9 6 3 .  CARLSON, C . E . , BOUSFIELD, W . E . , MCGREGOR, M . D .  The r e l a t ionship of an i nsect 
infestat ion on lodgepole p i ne to f luorides emi tted f rom a nearby aluminum plant i n  
Montana . 
Report ,  Northern Region, State and pr ivate Forest ry , USDA For .  Service,  1 97 4 ,  No . 
7 4 - 1 4 .  2 1  pp.  
1 4  r e f .  
Subject Codes :  6 . 1  
CAB. 1 4 5 5 6 5 2  

9 6 4 . CARLSON, C . E . , DEWEY , J . E .  Envi ronmental pollution b y  fluor ides i n  Fla thead 
Nat i onal Forest and Glacier National Par k .  
M i s soul a ,  Montana, USDA For . Serv . , D i v .  o f  State and Pr ivate For e s t r y ,  For .  
Insect Branch, 1971 : 57 pp . 
2 8  ref . ,  7 pl . 
Subject Codes :  N/A 
CAB. 939676 

Vegetat ion samples were collected i n  June and October ,  1970 a t  varying d i stances 
f rom the Anaconda Aluminium Co. plant a t  Columb i a  Fall s ,  Montana . Determinat ions 
were of fol i ar F .  conen . ,  i n j u ry index I I  ( an est imate of gross amount of v i s i b le 
i n j ury or "burn" for fol i age of a g i ven year ) ,  insect pest populat ions , and F 
concn. i n  i nsects collected w i t h i n  0 . 5  m i le of the Al reduct i on plan t . 
Veget a t ion i n  control areas contained less than 10 ppm F ,  1 1  was shown to be a 
conserva t i ve parameter of pollution s i nce many samples w i t h  h i g h  F concn. d i d  not 

, show i nj ury . F concn . i n  vegetation samples was used as the bas i s  of pol l u t ion 
mapping,  whereby the pol lut ion index: in " i sopo l s "  is equal to the local F cone . 
( w i t h  10 as the baCkground value ) .  V i s i ble i n j u r y  occurred above 30 i sopols ( on a 
total area of 69000 acres ) i n  suscep t i b l e  spec i e s ,  v i z .  p i nes ( P inus alb i caul i s ,  
P .  conto r t a ,  P .  mont icola and P .  ponderos a )  and Douglas-f i r  ( Pseudotsuga 
menzie s i i ) ;  the herb Smi lacina stellata was a par t icularly sens i t ive indicator o f  
F pollution. Nearly all vegetation was i n j ured mode rately at 100-300 i sopo l s  and 
( e �cept grasses ) severely at 300-600 i sopols . Charact e r i s t i c  symptoms of F i n j u r y  
i n  con i f e r s  i ncluded enlarged c e l l  nuclei and hype r t r ophy of res i n-canal 
ep i thel i um and vascular parenchyma . 

9 6 5 .  CARLSON , C . E . , GORDON, 
v i s ible g rowth/health 
Pseudotsuga-menz i e s i i .  
Fluo r i d e ,  1 9 7 9 , 1 2 ( 1 ) :  

C . C . , GILLIGAN, C . J .  
characte r i s t ics o f  

9-17 

�he relat ionship o f  f l uo r i de 
p i nus-mont i cola,  P i nus-contorta 

to 
and 



Subject Codes : N/A 
BID: 68017951 

2 1 1  

An intensive f i e l d  study d u r i ng the summer o f  1 9 7 7  near an aluminum plant i n  
nor t hwestern Montana , USA, was i n i t i ated t o  determine t h e  relationship o f  f01 i ar
accumulated fluoride to various growth/heal t h  character i s t ics o f  3 commerci ally
important con i fer s pe c i e s . Regression techniques were used to analyze the data 
obta i ned f rom nearly 1 10 , 000 needles . Increasing fol i ar concen t r a t i ons o f  
fluoride i n  P .  menz i e s i i  were assoc iated w i t h  decreased needle retention and 
length and wi,th increased t i p  necros i s .  Both mottle and t i p  necros i s  of P .  
contorta increased i n  d i rect relat ion to the concent r a t ion o f  f luor i n e ,  whereas 
needle retent ion decreased . T i p  necros i s  and mottle of P. mont icola also 
increased with f o l i a r  fluor ide . No threshold fol i a r  f luoride concent r a t ion was 
observed: adverse e ffects were v i s ible on needles when t he i r  fluoride 
concent ration reached 8-10 ppm , on a d r y  weight bas i s .  Control concen t r a t i ons 
were 3-5 ppm. No emi s s i on or ambient fluocide s tandard allow i ng detectable 
amounts o f  atmosph e r i c  fluoride w i l l  truly protect con i f e rous vegeta t i on .  

966 . CARLSON, C . E . , HAMMER, W . P .  Impact o f  f luor ides and insects on radial growth o f  
lodgepole pine near a n  aluminium smelter i n  northwes tern Montana - a prel i m i nary 
inqui r y .  
Report , Northern Region, State and P r i vate Fores t r y ,  USDA For. Service, 1 9 7 4 ,  No. 
74-2 5 :  14 pp. 
11 ref .  
Subject Codes : 6 . 1  
CAB: 1 4 5 5 6 5 3  

967 . GARSED, S . G . , RUTTER, A . J .  Relative performance o f  con i f e r  populat ions i n  various 
tests for sens i t i v i t y  to S0 2 ,  and the implicat ions for selec t i ng trees for 
planting i n  polluted area s .  
Imperial Col l . ,  S i lwood Pa r k ,  Ascot , Berk s . ,  UK . 
New Phytolog i s t ,  1 9 8 2 ,  9 2 ( 3 ) :  349-367 
11 ref . ,  7 f ig . , 7 t a b .  
Subject Codes : N/A 
CAB: 1604144 

968 . HARVEY, G . W . , LEGG E ,  A . H .  The e f fect of sulphur d i o x i de upon the metabo l i c  level 
of ATP . 
Can. J .  Bot . ,  1 9 7 9 , 57 ( 7 ) :  7 5 9 - 7 6 4  
Subject Codes : N/A 
BID: 68043701 

The ATP content o f  lodgepole-jack p i ne ( Pi nus contorta X bank s i ana ) hyb r id s  i n  the 
cor d i llerean-boreal t rans i t ion zone was moni tored dur i ng S02 fumiga t i ons . Foliage 
was stab i l i zed for analys i s  dur i ng the course o f  S02 fumigat ions o r i g i na t i ng from 
a sour gas process ing plant located in west-central Alberta ( C anada ) .  Cont rolled 
S02 fumigat ions o f  seedlings were conducted in the laboratory to measure the i r  
ef fect upon ATP content . Field studies demonstrated that ATP concent rat ions of 
needle cells dec l i ned as S02 concentration increased in the amb ient a i r .  An 
inverse l i near relations h i p  was found between ATP content and the measured S02 
concent ration. The e f fect could be repeated in the laboratory with growth chamber 
cultured seed l i ngs only in exceptional cases . I t  was repeated w i t h  detached 
branches from the f ield s i te exposed to 5 0 2  under laboratory cond i t i on s .  The 

' r4s u l t s  i l lustrate the fundamental d i f ferences between foliage preadapted to 
low-level S 0 2  fumigat ions and fol i age grown under optimal cond i t i ons i n  a growth 
chamber .  

9 6 9 .  HOVLAND, J . , ISHAC, Y . Z .  E f fects o f  s imulated acid prec i p i t a t i on and l i mi ng on 
n i t r i f i ca t ion in forest soi l .  
Intern Rappo r t ,  Sur Nedboers Vi rkning pa Skog og F i s k ,  1 9 7 5 ,  No. I R  14,/7 5 :  1 5  
pp. 
5 r e f .  
Language: en 
Summary Languages : no 
Subject Codes : N/A 
CAB: 6 3 0 6 9 6  
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Simulated l ra i n '  ( groundwater w i t h  pH 5 . 6  or a r t i f i c ially aci d i f ied to p H  4 . 0  or 
3 . 0 ,  at 25 or 5 0  mrn/month )  was app l i ed to plots in a young P i nus conto r t a  stand , 
2-4 m tall ,  near Oslo. Some plots were a l so t r eated w i t h  l ime a t  rates of 1 5 0 0 .  
3000 O r  6000 kg/ha . In laboratory expe r i ment s ,  n i t r i f y i ng bacte r i a  were found i n  
a l l  soi l s ,  b u t  ni't r i f_i c a t i on occurred only i n  s o i l s  rece i v i ng l ime treatment . 

970 . KARENLAMPI , L . ,  SOI KKEL'I , S .  Morpholog ical and f i ne 
d i f f erent pollutants on plan t s :  development and problems 
Dep. Env i r .  Hyg i ene , Uni v .  Kuop i. o ,  Finland, 1 9 7 9 , No. 
19 ref .  

s tructural e f fects of 
o f  research . 
TIM/SEM . 9 /R . 9 . :  8 pp . 

Subject Codes :  N/A 
CAB: 1 3 2 9 5 4 7  

Results are tabulated [-rom var ious sources o n  u l t r a s t ructural 
cells of several plant spec ies , including : P i nu s  spp . , 
lati fol i a ,  Lar i x  leptolep i s , picea abies and Ab i e s  alba. 
respons ible in these cases were 50 2 ,  NH3 and HF . 

injur ies to leaf 
P .  contorta va r .  

The pollutants 

9 7 1 . KROUSE , H . R .  S u l f u r  i sotope abundance elucidate uptake o f  atmosphe r i c s u l f u r  
emi s s i ons b y  veget-at ion. 
Nature ( Land . ) ,  1977,  2 6 5  ( 5 5 89 ) :  45-46 
Subject Code s :  N/A 
BIO : 78017 2 8 5  

9 7 2 .  LANG , K .J . , NEUMANN , P . , SCHUETT , P .  The ef fect o f  seed source and fert i l i z i ng on 
sulfur diox i de sens i t i v i t y  of Pi nus-cont o r t a  seedl ings : 
Flora ( Jena ) , 1 97 1 ,  1 60 ( 1 ) :  1-9 
Subject Codes : 1 . 4 ,  7 . 8  
BIO: 5 2 1 2 1 4 7 8  

9 7 3 .  LEGGE, A . H .  Design of a g a s  exchange system for t h e  study o f  t h e  ef fects of 
sulfur diox i de on veget a t i o n .  
C a n .  For . Service , No r t h .  For .  Research Cent r e ,  Info . R e p .  NOR-X-7 2 ,  197 3 :  
115-119 
Subject Codes :  N/A 
BIO : 7406 8 6 5 2  

9 7 4 .  LEGGE , A . H .  p r i ma r y  produc t i v i t y ,  s u l f u r  diox ide , and the forest ecosystem: an 
overview o f  a case study . 
Gen. Tech . Rep . , Pac f i c  SW For . and Range Exp.  Stn . , 1980 , PSW- 4 3 :  5 1 - 6 2  
Subject Codes :  3 .-0 
L I S C :  5 7 7 1 6 9  

The objective o f  t h e  West Wh i t ecourt case s t udy w a s  t o  determine t h e  consequence 
of chronic long-term exposure of a forest ecosystem to low concent rat ions of 502 
emi s s i ons or i g i na t i ng f rom a "sour gas" proces s i ng plant in west central Albe r ta , 
Canada . A concept of ecolog ically compa rable 3ampl i ng s i te selection was 
developed and appl ied in the West Whitecourt study a r e a .  Lab and f i eld 

� measurements revealed a reduction i n  photosynthetic rate i n  lodgepole p i ne x jack 
pine ( Pinus contorta x P i nus bank s i ana ) in the f i e l d .  Reduc t ion of adenos ine 
t r iphosphate ( ATP) concent rat ion in p i ne t i ssue dur ing 802 fumig a t i on in the f i eld 
followed by complete recovery a f t e r  t e r m i na t i on o f  502 fumigat ion and the 
d i sruption of mineral nut r i ent cycling in the forest ecosystem were observed . 
Basal area increment measurements of 200 lodgepole x jack p i ne trees f rom 5 
ecolog ically comparable samp l i ng s i tes revealed a decrease i n  wood production 
d i rectly related to the presence of S02 e m i s s ions . I t  i s  recommended that the 
concepts of t he a s s i m i latory capac i t y  of 'the envi ronment for S gas pollutants and 
i r reversible ecolog ical mod i f i ca t ion be u t i l i zed as measures of en'! i ronmental 
qual i t y .  

9 7 5 .  LEGGE , A . H . , JAQUE S ,  D . R . , AMUNDSON, R . G . , WALKER , R . B .  
spruce and aspen periodically subjected to s u l f u r  gas 
Pollut . ,  1 9 7 7 , 8 ( 1 ) :  1 0 5 - 1 2 9  

F i el d  s t u d i e s  o f  p i n e ,  
e m i s s ions . Water A i r  So i l  
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Field stud i es of photosynthe s i s  in P i nus contorta/P. banksiana ( lodgepole 
pine/jack pine ) hybr ids,  Picea glauca ( wh i t e  spruce ) and pop�lus tremuloides 
( aspen) subjected to S02 and H2S f rom a nearby natural gas proces s i ng plant were 
i n i t i ated near Whi t ecou r t , Albe r t a ,  Canada du r i ng the summer of 1974 . The s i te 
was characterized as a P i nus-Picea glauca/Arctostaphylos uva-u r s i  assoc i a t ion 
( p i ne-whi t e  spruce/bluebe r ry ) .  A 15 m h i gh sca f fold was used as access to 
mid-crown fol i age i n  the p i nes whi le the spruce and aspen were acce s s i b le- f rom the 
ground. Net assimi lation rates , t ranspi r a t i on rates and leaf res i s tances were 
calculated and water defi c i t s  were mon i tored. Photosynthet i c  rates measured were 
in a low range for the coni fers s t u d i e � ,  w i t h  p i ne having a max imum of 3 . 28 mg 
dm-2 h-l and w h i te spruce a maximum value of 2 . 3  mg dm-2 h-1 . The low maximum 
photosynthe t i c  rate determined for aspen is thought to be a t t r i butable to the 
onset o f  autumn. Chemical analyses for S04-8 us i ng the me thylene blue 
colo r i me t r i c  method of Johnson and N i s h i t a  ( 19 5 2 ) showed levels of 300 to 700 ppm, 
w i t h  the older foliage showing s l ightly h igher values . V i s i b l e  chronic 502 
symptoms had a pronounced sun, or upward , o r i entat i on .  Ambient S02 ,  H2S and -total 
5 were measured u s i ng a Tracor 270HA Atmosphe r i c  S u l f u r  Analyzer ( chromatograph i c  
method ) and t rends in ambient 502 concent r a t ions u s i ng a n  Envi rome t r ics 502 
Analyzer ( polarographic method ) .  Concent r a t ion was found to be va r i able for 502 
and generally be low 0 . 05 ppm. A concent r a t i on gradient of 502 was found to e x i s t  
i n  the lodgepole pine/jack p i ne s tand w i t h  the 502 values above t h e  : canopy 
generally h i gher than below the canopy ( 0 . 1  ppm above and 0 . 0 5 ppm below ) . Thi s  
cond i t ion was occasionally re'Je rsed. The plant canopy i s  cons idered to act as a 
bar r i e r  to downward di f f us ion of the 5 emi s s i ons i n  the f i r s t  case and also a 
bar r i e r  to upwar d  d i f fusion of 5 emi s s i ons present due to advec t ion in the stand 
in the second case . The 'Jege t a t i ve envi ronment sur rounding the Windfall Gas Plant 
i s  def i n i tely a f fected by 5 gas emi s s i ons but the extent remains to be determined . 

976 . LEGGE, A . H . , BOGNER, J . C .  19 8 3 .  Ecolog ical moni t o r i ng of s u l fu r  i n  forests i n  
western Canada .  Aqu i lo ,  Se r .  Bot anica s .  19 ( 1 ) : 1 19 - 1 3 9 . 

9 7 7 .  LEGGE , A . H . , JAQUES , D . R . , et a l . Sulphur gas emi s s ions i n  the boreal fores t : 
the West Wh i t ecourt case s t udy.  

9 7 8 .  

Wate r ,  A i r ,  and So i l  Pollut ion,  198 1 ,  1 5 ( 1 ) : 7 7 - 8 5  
Subject Codes :  N/A 
CAB: 1 3 5 5 2 6 2  

Thi s  i s  par t  1 o f  a four-year intensive case s tudy , which i n  add i t ion t o  s t udying 
ambient a i r  qual i t y  a t  the s i te and stable sulphur i sotopes at West Wh i t ecourt Gas 
Plant , cons iders p i ne t ree phys iology and nut r i t ion, plant b i ochem i s t r y ,  
ecolog ical analogues and forest produc t i v i t y .  

LESTER , P . F . , RHODE S ,  E .C . ,  LEGGE , A . H .  1 9 8 6 . S u l f u r  gas emi s s i ons 
Boreal fores t .  The west Wh i t ecou r t ,  Alber t a ,  Canada case s t udy I V .  
qua l i ty and t h e  meteorolog ical envi ronment . 

i n  the , 
A i r  

A program o f  atmosphe r i c  measurements was ca r r ied out i n  suppor�_ o f  the west 
Whitecourt case study in the summe rs of 1 9 7 5  and 1976 . Measurements in and 
a round an i solated s tand of mature lodgepole t i me s  jack p i ne t rees included 
tempe r a t u r e ,  moi sture , and wind measurements at a c l i matological stat ion 
outs i de the stand and at several levels on a 30 m radio mast tower w i t h i n  the 
s tand . Sulphur d ioxide concentrat ions were also measured on the tower . A 
number of short-term, intens i ve measurements were made to document the 
meteorolog ical and S02 envi ronment s  i n  more deta i l ,  w i t h  spec i a l  a ttent ion 

, g i ven to the t ransport of S gas f rom the source to the s i n k .  The major source 
ot S02 at the i ntensive experimental s i te was very l i kely the flare stacks a t  
the gas processing plant. Sulphur d i ox i de events a t  t h e  study s i te were 
typically day t i me ,  low concent rat ion b u r s t s  of a few minutes i n  durat i on which 
occurred w i t h  westerly winds under f a i r  weather cond i t ions . A i r  i mp i n g i ng on 
the sand tended to flow around the edges of the s t and , ove r " the canopy , and 
into the t r unk space. This aerodynamic e f fect , together w i t h  the uptake of S02 
by the vege t a t ion, caused a minimum in S02 concentrat ion in the crown of the 
fores t .  

979 . MCALLISTER, D . C .  Hydrogen s u l f i de damage t o  lodgepole pine i n  Yel lowstone 
National Pa r k .  
Proc. Mont . Acad. ScL , 1 97 7 ,  3 6 :  1 1 2  pp . 
Subject Codes : NIA 
BIO: 78007136 



214 

9 8 0 . MALHOTRA, 5 . S .  Ef fects o f  s u l f u r  dioxide o n  biochemical act i v i t y  and 
ultrast ructural organization of pine needle chloropl a s t s . 
New Phytol . ,  1 9 7 6 ,  7 6 ( 2 ) :  2 3 9 - 2 4 5  
Subject Codes : N/A 
Bro: 62010352 

The effects of aqueous 802 on the ult rast ructural organization of pine ( P i nus 
contor ta Doug l .  var .  l a t i fol i a  Engelm . )  chloropla s t s  and on t he i r  photosynthet i c  
act i v i ty were determined under laboratory cond i t ions . A t  aqueous concentrat ions 
of 100 and 500 ppm, 502 caused swe l l i ng of. thylakoid d i s c s  and d i s integrated other 
int rachloroplast membrane s ,  result ing in the formation o f  small vesicles ( in 
older, matured t i ssues ) .  Chloroplast s t r uctural i n j u r y  was more pronounced in old 
t i ssues than i n  younger and more metabol ically act ive t i ssues . The biochemical 
observations ( Hi l l  react ion act i v i ty ) made on chloroplasts isolated f r om 
S02-treated pine needle segments are in good agreement wi th the cytolog ical 
observat ions . 

9 8 1 . MALHOTRA , 5 . 5 .  E f f ec t s  of aqueous s u l f u r  d i ox i de on chlorophyll destruction i n  
Pinus-contort a-va r-lat i fol i a .  
New Phytol . ,  1 97 7 ,  78 ( 1 ) : 1 0 1 - 1 0 9  
Subject Codes : N/A 
Bro : 6 3 0 5 9 377 

The e f fects of aqueous 502 on chlorophyll breakdown in lodgepole pine ( P .  
contorta Doug l .  var .  lat i fol i a  Engelm . )  were determined under laboratory 
cond i t ions . Aqueous 802 concentrat ions ranging 100-500 ppm resulted in a sharp 
decrease in total chlorophyll content . Chlorophyll ( a )  was more sens i t ive to S02 
than chlorophyl l  ( b ) . Quant i ta t i ve determinations o f  various p i gments suggested 
that S02 causes the convers ion o f  chlorophyll ( a )  into phaeophyt i n  ( a )  ( 100-500 
ppm S02 ) and chlorophyll ( b )  into chlorophyll ide ( b )  ( 10-50 ppm S02 ) .  The 
suggested conversion of chlorophyll into chlorophyll ide induced by 502 was 
supported by increased act i v i t y  of pine needle chlorophyllase a t  low aqueous 502 
concentr a t ions ( 10-50 ppm ) . The breakdown o f  chlorophyll molecules by 502 as 
measured by loss of Mg++ and total chlorophyll was accompanied by a decrease·.J. 
ab i l i ty o f  pine needles to photosynthes ize H14C03 . The e ffect of S02 on pi gment 
breakdown and rate of photosynthe s i s  was due mos t l y  to the spec i f i c  d i rect actions 
of S02 and was not a function o f  increased act i v i t y .  

9 8 2 .  MALHOTRA , S . S . , KHAN , A . A .  E f f e c t s  o f  s u l f u r  d i o x i de fumigation on l i p i d  
biosynthe s i s  in pine need les . 
Phytochemi s t ry ( OXF ) ,  1978 , 1 7 ( 2 ) :  2 4 1 - 2 4 4  
Subject Codes : N/A 
Bro: 66042162 

Pine needle t i ssues incorporate acetate ( 1 - 1 4C ) into phospho- , gal acto- and 
neutral l i pidS . The major incorporation of the label among these l ipids was 
always in the phosphat idyl cho l i ne ( PC )  f raction. The amount of label among the 
other l ip i d  f r act ions var ied depending on the age and source of the needle t i ssues 
( lodgepole ( Pi nus contorta var .  la t i fo l i a )  or jack pine ( P .  banksiana » . In 
gene ral the biosynthe s i s  of these l ipids was more e f f i c ient in the developing than 
in the f u l ly developed t i ssue s .  Treatment of the needle t i ssues with ei ther 
gaseous or aqueous 502 markedly inhibi ted t he i r  l i p i d  biosynthes i s .  These e f fects 
were more pronounced in the developing than i n  the fully developed needles . 502 

� concentration and length of exposure determi ned the extent to which the l i p i d  
biosynthe t i c  capa c i ty o f  the t i ssues was a f fected . L i p i d  biosynthetic capa c i t y  
w a s  par t i a l ly or completely recovered when plants w e r e  removed f rom t h e  S 0 2  
envi ronment . Plants exposed to mode rate 502 concent r a t ions ( 0 . 18-0 . 20 ppm ) for a 
period of 2 4  h recovered faster than those exposed to near lethal 5 0 2  
concent rat ion ( 0 . 34-0 . 3 7  ppm) f o r  only 1 h r .  

9 8 3 .  MILLER, P . R . , MI LLECAN , A . A .  Extent o f  oxidant a i r  pollution damage to some pines 
and other con i f e r s  in Cal i forn i a .  
Plant D i s .  Rep . , 1 9 7 1 ,  5 5 ( 6 ) :  5 5 5 - 5 5 9  
Subject Code s :  N/A 
B r o :  5 2 1 1 58 1 9  
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984 . PALANIYANDI , R . , LEISER , A . , PAUL , J .  E f fect o f  de- i c i ng salt ( NaCl ) on 4 con i f e r  
spec i e s .  
HortScience , 1 9 7 9 ,  1 4 ( 3 ) :  4 0 9  
Subject COdes :  N/A 
CAB: 1094752 

Soil applicat ion o f  salt a t  high rates ( 8  tons/acre ) damaged pine ( Pinus j e f f reyi 
and P .  contort a ) ,  whi t e  f i r  ( Ab i e s  concolor ) ,  and incense cedar ( L ibocedrus 
decurrens) a f te r  one season; a f t e r  2 seasons A. concolor and L .  decurrens i n  
part i cular were susceptible t o  lowe r rates o f  appl i c a t i o n .  Fol i a r  applicat ion ( up 
to 0 . 5  M ,  damaged L .  decurrens even a t  low rates i n  the second season. 

985 . RANFT, H . ,  BELLMAN, C . ,  FEILER, S . , MICHAEL , G . , TESCHE , M. Comb ined e f fects o f  
802 pollution and frost o n  spruce i n  polluted cegions . 
Bei t rage f u r  d i e  Forstwi rtschaft , 1 9 7 9 , 1 3 ( 4 ) : 160-165 
2 1  ref .  
Language: d e  
Summary Languages : 
Subject Codes :  6 . 4  
CAB: 1 5 56789 

Results are presented o f  growth chamber and f i eld studies i n  E. Germany on 
e f fects of ( a )  S02 exposure and ( B )  frost on 4 to 6-yr . old Norway spruce . Both 
( a )  and ( b )  i ncreased elect r ical conduct i v i ty of shoots and exudation o f  
carbohydrates f rom roots ( wi t h  a n  add i t ive e f fect i n  t h e  l a t t e r  case ) ;  ( a )  at 1 . 2  
ppm ( bu t  not 0 . 5  ppm ) decreased frost hardiness ( FH ) ;  ( b )  had no s igni f i cant 
e ffect on gas exchange or content of carbohydrates or sulphydryl groups in 502-
exposed vs control plant s .  Ca fer t i l i ze r  t reatment i ncreased FH . N . s . d .  i n  FH 
was observed in late vs early f l u s h i ng plant s .  At an S02 polluted s i te w i t h  4 
Picea and 4 P i nus s pp . ,  greatest FH i n  midwinter was shown by Picea pungens and 
P i nus sylves t r i s .  

986 . SKOREPA, A. C . ,  VITT, D . H .  A quant i ta t ive study o f  epiphytic l i chen vegetation i n  
relat ion to S02 pollution i n  western Albe r t a .  
I n f o .  Rep . ,  Northern For .  Res .  Cent r e ,  Canada, 1 9 7 6 ,  No . NOR-X- 161 : 26 pp. 
23 ref . 
Language: en 
Summary Languages : f r  
Subject Codes :  3 . 5  
CAB: 782906 

An index of rela t i ve lux u r i ance/dens i t y  was developed for the l i chen flora of 
P i nus contorta s tands near 2 sources o f  S02 pollution that had been in operat ion 
for 3 years . O r d i na t i on and cluster analys i s  of the data d i s t i ng u i s hed 4 l i chen 
communi t ies , 3 of which were a f fected by the pollut i on .  Mapping of the 
luxuri ance/dens i t y  values revealed the ex i stence of a zone of severe damage 1 . 5- 3  
k m  from the pollution sources ; moderate damage extended t o  a d i s tance o f  10 km. 
This i ndex is s hown to be more sens i t i ve to recent changes in the flora than the 
Index of Atmospher ic Pur i ty which i s  based only on the number of speci e s  present . .  

987 . TZSCHACKSCH, O .  Breeding of pollution-res i s t ant t rees i n  East Germany. 
Be i t rage fur d i e  For s t w i r t scha f t ,  1 9 8 1 , 1 5 ( 3/4 ) :  1 3 4 - 1 3 7  
9 ref .  
Language: de 

,Summary Languages: r u ,  en 
Subject Codes : 5 . 4 ,  7 . 0  
CAB: 1 5 56307 

A review of research on : selection and propagation of " re s i s tant " Norway spruce 
trees ( ex h i b i t ing h i gh needle vol .  and radial increment s )  growing in heavily 
S02-polluted areas ; laboratory test ing o f  relat i vel y S02-res i s tant provenances 
( cor related w i t h  low percent necrot i c  needles ) for use i n  less heav i ly polluted 
a r ea s ;  and t e s t i ng of subs t i tutes for ·Norway spruce ( i nclud i n g :  other Picea 
spp . , Lar i x  leptolep i s ,  L. decidua, and hybr i d s ;  and P i nus contort a ) .  

6 . 6  ANIMALS AND BIRDS 
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9 8 8 .  ANTHONY, R .M . , BARNES, V . G .  JR . ,  EVANS , J .  Vexar plast i c  net t i ng t o  reduce 

9 8 9 .  

pocket gopher depredat ion o f  coni fer see d l i ng s .  
Proe . Verteb r . Pest Conf . ,  1 9 7 8 ,  ( 8 ) :  138-144 
Subject Codes :  N/A 
BIO: 1 7 0 2 4 5 1 3  

BOAG , D . A . ,  REEB S ,  S . G . , SCHROEDER , M . A .  
inhabi t ing lodgepole p i ne Pinus contort a 
6 2 ( 6 ) : 10 34-1037.  

1984 . Egg -loss among spruce grouse 
fore s t s .  Canadian Journal o f  zoology 

The loss of eggs f rom clutches depos i ted in s imulated and natural nests o f  
spruce grouse w a s  inves t i gated dur i ng t h e  sp r i ng o f  1 9 8 3 ,  i n  lodgepole p i ne 
forests of southwestern Alberta ( Canada ) .  Of all clutche s , both in s i mulated 
and natural nest s ,  2/3 were par t  i a l ly or completely los t . dens i t,y of 5 irnulateu 
nests had no i mpact on proport ional los s .  Evi dence suggests that nests under a 
con i f er-dominated canopy , i n  an area lacking extensive shrub coverage and at 
d i stances > 15 m f r om t r a i l s  were the most vulnerable to egg predator s .  Red 
squ i r r e l s  were the pr i nc i pa l  predator destroying these clutches . 

990 . CROUCH, G . L .  Suscept i b i l i ty of ponderosa p i n e ,  J e f f rey pine and lodgepole p i nes 
to pocket gophe r s .  
Northwest Sc i . ,  197 1 ,  4 5 ( 4 ) :  2 5 2 - 2 5 6  
Subject Codes :  N/A 
BIO:  5 3 0 58985 

9 9 1 .  DAVIES , E . J . M .  Red deer i n  Galloway . 

9 9 2 . 

Scott i s h  Forestry, 1 9 7 7 ,  31 ( 3 ) :  1 6 5 - 1 6 9  
] r ef . ,  1 pl . 
Subject Codes :  8 . 8 . 1  
CAB: 9 28 3 7 5  

R e d  deer ( Cervus elephas ) were e x t  i n c t  i n  t h i s  part of Scot·land b y  t h e  1 8 t h  
century . They were reestabli shed from pa r k  animals t ha t  escaped i n  the 1 9 4 0 ' s  and 
the population has rapidly increased . A control scheme by shoot ing was begun i n  
1 9 6 5  t o  avoid the need for fenc i ng ,  t o  l i m i t  damage , t o  prevent expansion into the 
Borders and N. England , and to improve the qua l i t y  of the dee r .  The scheme has 
generally succeeded, but in some places damage to P i nus contorta has been 
unacceptably severe, Picea s i tchens i s  has been attacked , and Picea abies cannot be 
used for plant i ng .  

EDSTEDT , K . G .  The r i sk o f  vole damage i n  P i nus contorta regene rat ions . 
I ns t .  V i l tekolog i , SLU , Uppsal a ,  Sweden ,  skogen, 197 9 ,  No. 6 :  5 4 - 5 5  
2 p l .  
Language : s v  
Summa ry Languages : 
Subject Codes :  N/A 
CAB: 1071860 

A summary of the results of a survey made i n  about 100 regenerat ions a t  
Hal s i ngland and Harjedalen, c e n t r a l  Sweden, i n  1977 and 1978 . Fatal o r  ser ious 
damage by voles ( ma inly M i crotus agres t i s )  was found in 10% of the area on 26% of 
the seedlings . The r i s k  was greatest on damp s i tes w i t h  abundant vegetat ion and 
1n areas recently cleaned . Seedlings in burnt or ploughed areas rema i ned 
undamaged. 

9 9 3 .  ELLIOTT, P . F .  Evolu t ionary responses of plants to seed-eaters . 
predation on lodgepole p i ne .  

Pine squ i r rel 

Evolut ion, 1 97 4 ,  28 ( 2 ) :  2 2 1 - 2 3 1  
1 4  ref .  
Subject Codes :  5 . 4  
CAB: 409486 

Observat ions made d u r i ng summer 1971 and 1972 in the Cascade Mts . i n  SW 
Columb i a ,  s howed that Tamiasc i u r us hudsonicus d i s c r i m i nates i n  i t s  
behaviour among the cones o f  Pinus contor t a .  Mul t iple regress ion analys i s  
that a squ i r rel ' s  prefe rence for a part icular cone phenotype i s  based 
w i dt h ,  the number of v i able seeds per cone , the rat io o f  total seed weight 

B r i t i sh 
feeding 

s howed 
on cone 
to cone 
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weight , and the shape o f  the cone i n  relat ion t o  i t s  attachment t o  the _branch. 
Evidence indicates that pine squ i r rel predation has resulted i n  selection for an 
i ncreased number o f  seed-scales per cone, whi le keeping seed s i ze rela t i ve l y  
constant and reducing t h e  number of seeds p e r  cone . 

994 . HANSSON , L . ,  BOSTROM , U .  Vole damage i n  Pinus contor t a  plantations . 
Sveriges Skogsvards forbunds T i ds k r i f t ,  1 9 7 9 , 7 7 ,  5/6 : 1 9 - 2 5  
2 pl . 
Language: sv 
Subject Codes :  N/A 
CAB: 1 1 4 7 0 9 2  

A n  account i s  g i ven of damage b y  Clethrionomys glareolus and Microtus agrest i s  
I:"epot:"ted from var10us P .  cont o r t a  plantat ions i n  central and N .  Sweden s i nce 
1 9 7 0 .  The inci dence of damage was greatest in 1 9 7 3 - 7 4  and 1977-78 . I t  i s  
est imated that on s i tes where the r i s k  i s  greatest ( usually those w i t h  the highest 
product i v i t y )  about 1/4 o f  the plants w i l l  be lost d u r i ng a peak year o f  attack . 
On these s i tes Norway spruce , provided that i t  can cope w i t h  the c l i mate,  could be 
a better alterna t i ve . 

9 9 5 .  HEWSON, R .  Brows ing by mount a i n  hares lepus - t i midus on trees and shrubs i n  
northeast Scot land, B r i t a i n .  
J .  Zool . ( Lond . ) ,  1 9 7 7 , 18 2 ( 2 ) :  1 6 8 - 1 7 1  
Subject Codes :  N/A 
BIO: 77088918 

996 . LINDSEY, G . D .  The i n fluence of animals on lodgepole p i ne regenerat ion . IN: 

997 . 

Management of Lodgepole Pine Ecosystems . 
USA, Washington State Univer s i ty Coopera t i ve Extension Service,  1 97 3 ,  publ . 197 5 :  
457-470 
3 3  ref . 
Subject Code s :  N/A 
CAB: 7 5 7 6 7 2  

Reviews the present l imi ted knowledge o f  t h e  interact ions between b i rd s  and 
mammals and regene rat ion in the P i nus contor t a  ecosystem. Damage to seeds , 
seedlings and trees i s  des c r i be d ,  and management prac t i ces that may i nf luence t h i s  
damage a r e  cons idered . 

MILLER, E . ,  PARTRIDGE, A . D .  
36th Northeast F i s h  and 
1979 . 

The relat ionship of pr imary cavity nesters and decay. 
W i ldl i fe conference, Providence, R . I . ,  USA, Apr i l  1-4 , 

Trans . Northeast Sec t .  w i ldl . Soc . ,  1 9 7 9 , 3 6 ( 0 ) :  60-68 
Subject Codes : 8 . 8 . 1  
BIO:  20046505 

998 . RADVANYI ,  A .  Lodgepole p i n e  seed depredation b y  small mammals i n  western Alberta . 
For .  Sc i . ,  1 9 7 1 ,  1 7 ( 2 ) :  213-217 
Subject Code s :  N/A 
BIO: 5211 3 3 5 1  

999 . ROLL-HANSEN, F . ,  ROLL-HANSEN, H .  
sylvest r i s .  
Norsk Sogb ruk, 1 9 7 7 , 2 3 ( 10 ) :  19 
Language : no 
Subject Codes : N/A 
CAB: 9 8 4 3 1 5  

Mouse damage to P i nus contor t a  and P .  

I n  a year o f  l i ght i n festat i on ,  3 1  P .  contorta v s .  1 P .  sylves t r i s  were 
severely damaged in a row planting o f  2 + 1  t r a nsplants in a fer t i l i ze r  t r i a l  w i t h  
1 4 7 0  plants o f  each speci e s .  Howeve r ,  causes other than speci e s  for d i f f e rences 
in att ract i veness cannot be excluded. 
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1000 . SALT, J . R . , ROTH, C . A .  B a r k  of pine galls eaten by red squ i r rels 

1001 . 

1 00 2 . 

( tamia s c i urus-hudsoniclls ) .  
Can. Field-Nat . ,  1980 , 9 4 ( 2 ) : 196 pp . 
Subject Code s :  2 . 4 ,  6 . 2  
BID: 19044244 

SULLIVAN , T . P .  The e f fects of 
of lodgepole pine. E . P .  8 4 5 .  
M i n i s t r y  o f  Forests , Victor i a ,  
Subject Code s :  N/A 
RCA: X1066 

animal damage on spaci ng t r i a l s  i n  natural 
I N :  Forest Research Review 1981-8 2 .  

B . C . ,  1 9 8 3 : 5 7 - 5 8  

SULLIVAN , T . P .  198 4 .  
pine--imp l icat ions for 
Fore s t r y ,  B . C .  No. 9 4 . 

Effects of snowshoe hare damage on juven i l e  lodgepole 
spacing natural stand s .  Research NOte, M i n i s t r y  of 

27 p .  

s tands 

An 18-yr-old s tand of Pinus conto r t a  var . lat i fo l i a  was t h i nned to 2x2 m 
spacing in 1979 and hare ( LepUs ame r icanu s )  damage and populat ion dens i t y  were 
recorded i n  1979-83 in the thinned stand and in a nearby unth i nned stand . The 
study period corresponded w i t h  the late inccease , peak and decline phases of 
the lO-yr hare populat ion cycle . Only 2 . 9% of crop trees were damaged i n  the 
f i rs t  winter as hares fed on fol i age from felled t rees . Damage increased to 
7 4 . 8% of trees the following winter and then decreased to I S . 5  and 14 . J� dur i ng 
the J rd and 4th winters respect ively. Over a l l , IS . 1% of the trees in the 
t h inned stand were g i rdled or semi-girdled ( more than or equal to 50% of 
c i rcumference) compared w i th 30 . 1% in the control s tand . Sma l l e r  t rees ( 6 0  mm 
D . S . H . ) were more frequently damaged than larger trees . Recommendations are 
g i ven for alleviat i ng damage . 

1003 . SULLIVAN , T . P .  198 5 .  Sma l l  mammal damage agents which a f fect the intensive 
s i lviculture of lodgepole p i n e .  Pages 9 7 - 1 0 5  in Lodgepole p i ne :  the species 
and its management . Sympos i um proceed i ng s . Washington State Uni ve r s i t y ,  
Pullman, WA. 

Feeding damage by the snowshoe h a c e ,  red squ i r re l ,  and porcupine may adversely 
af fect seed l i ng and sapling stages of lodgepole pine s i lv i cult ure . Hares 
browse seedlings and, along w i t h  squ i r rels and porcupi ne s ,  ba rk and g i rdle 
pole- s i ze trees . Pocket gophers and voles also i n f l i ct feed i ng damage on 
seedl ings . Snowshoe hare popul a t i ons reach a peak in abundance every 9-10 
years and cause serious damage to plantat i ons i n  central and northern Alberta 
as well as some northeastern par t s  of Br i t i s h  COlumb i a .  Populat ion reduct ion, 
mechanical hab i t at alteration, and standard chemical repellents have fa i led to 
control hares and the i r  feeding damage . A biological repellent system based on 
predator odou rs and encapsulation i n  t i med-release devices i s  currently being 
develope d .  Compounds from weasel family scent gland odour s  have been 
par t icularly effec t i ve in suppres s i ng hare feeding on lodgepole pine 
seed l i ng s .  Thi s  area repellent system may also eventually be used foe 
protection of pole- s i zed stands as wel l .  Long-term studies of the i mpact of 
hare and squ i r rel damage on growth and y i e l d  in t h i nned stands of juven i le p i ne 
was begun i n  1979 i n  the Pr ince George and C a r i boo Forest Regions of B . C .  
Semi-g i rd l i ng ( sub-letha l )  damage clearly suppressed diameter growth of crop 
t r ees in the f i r s t  three years a f t e r  thinn i ng .  Frequency of attack and 
propo r t ion of g i rdled and sem i - g i rdled t rees were s ig n i f icantly related to 
d i ameter : hares prefer stems less than 60 mm d . b . h .  whereas squ i r r e l s  ( and 
porcup ines ) prefer stems g reater than 60 mm d . b . h .  Thi n n i ng o f  juven i le s tands 
should be coordinated w i t h  low hare populat ions to prevent damage and al low 
crop trees to grow beyond 60 mm d . b . h .  before the next peak populat ion . A 

, s i lv i cultural s t rategy for alleviat ion squ i r re l  damage i s  currently being 
inves t igated . 

1004 . SULLIVAN , T . P . , SULLIVAN, D . S .  Ba r k i ng damage by snowshoe hares and red squ i r r e l s  
i n  lodgepole p i n e  s tands i n  central B r i t i s h  Columb i a .  

Canadian Journal o f  Forest Research, 1 9 8 2 ,  12 ( 2 ) :  4 4 3 - 4 4 8  
29 ref . ,  1 pl . 
Language : en 
Summar y  Languages : f r  
Subject Codes : N/A 
CAB: 1 5 7 0 1 4 3  

I n  stands of lodgepole pine 
8 , 3 3 3-40 , 000 stems/ha w i t h  

i n  B r i t i sh Columb i a  w i t h  stoc k i ng dens i t ie s  of 
average diameter of SO . 1-46 . 8  mm, the proport ion of 



poten t i a l  crop trees damaged by hares ( Lepus ame r i canus ) was 30% , and by 
( Tami asc i u r us hudson icus ) 37 . 7% .  The propo r t i on of trees damaged 
increased w i t h  stocking dens i t y ,  whereas squ i r rel damage decreased. The 
wounds made by hares also i ncreased w i t h  stocking whereas those made by 
showed l i tt le d i f ference . For both animals the average s u r f ace area of 
camb ium removed per wound i ncreased w i t h  t r ee stock i ng .  
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1005 . SULLIVAN , T . P . , SULLIVAN, D . S .  The use of a l t e rnat ive foods to reduce lodgepole 
pine Pinus-contor t a  seed predation by small mamma l s . 
Journal of App l i ed Ecology, 1 9 8 1 , 19 ( 1 ) :  3 3 - 4 6  
Subject Codes : N/A 
BIO: 7 4 0 7 4 9 9 3  

Lodgepole p i ne seed pr:'eda t ion by deer m i c e  and related small mammals has been 
studied at 3 i nter ior areas of Br i t i sh Columb i a ,  Canada . When the d i s t r ibut ion 
and abundance of rodent seed predators was taken i nto account , the amount of seed 
damage was d i rectly related to the relat i ve dens i t y  of anima l s .  Deer mice and 
voles dest royed the ma j o r i t y  ( 8 5 % )  of pine seed w i t h i n  3 wk of appl icat ion when 
the abundance of these rodents was . g toreg . 5 animals/ha. In areas w i t h  
prolonged low dens i t i e s  { 3 animals/ha l ,  lodgepole p i ne showed very good s u r v i val 
( 60-70% a f t e r  3 wk ) .  The use of sunf lower seeds as an alterna t i ve food 
succes s f ul l y  reduced p i ne seed preda t ion. A r a t i o  of 2 s u n f lower seeds to 1 pine 
seed produced a range of 50-82% s u r v i val o f  pine seed a f ter J wk and 42-72% after 
6 wk compared with 1 2 - 1 5 %  and 8-19% surv ival of pine w i thout survival . Th i s  
technique could be used for d i rection seeding cutover forest lands i n  areas 
suitable for growth i n  lodgepole pine i n  North Ame r i c a .  

100 6 .  SULLIVAN , T . P . , SULLIVAN, D . S .  Influence o f  f e r t i l i za t ion on feeding attacks to 
lodgepole p i ne by snowshoe hares and red squ i r r e l s . IN : The Forestry Chronicle . 
Dec . 198 2 ,  Vol . 5 8 ,  No . 6 :  2 6 3-266 
Language : en 
Summa ry Languages : f r  
Subject Codes : 7 . 6 . 2 ,  7 . 8  
RCA : X l l J 4  

Lodgepole pine ( P inus contorta Doug l . ) shows favourable growth and y i eld responses 
to spacing ( th i nn i ng )  and poten t i ally to f e rt i l i za t ion, but i s  suscept ible to 
feeding i n j u r i es by snowshoe hares and red squ i r re l s .  Th i s  study was des i gned to 
determine the inci dence of animal damage to crop t rees i n  a fert i l i zed-spaced 
stand, compared w i t h  those in spaced only and control ( unspaced ) stand s .  The 
conclusion i s  made that hares and squ i r rels clea r l y  prefer to feed on fe r t i l i zed 
lodgepole pine stems over those in non- fer t i l i zed or unmanaged s tands 

1007 . SULLIVAN , T . P . , SULLIVAN, D . S .  1 98 3 .  Use of index l i nes and damage 
assessments to est imate populat ion dens i t i e s  of snowshoe hare s . Canad ian 
Journal of Zoology. 6 1 ( 1 ) : 1 63-167 . 

1008 . 

The abundance of snowshoe hares i n  lodgepole p i ne s t ands i n  central Br i t i s h  
Columb i a ,  Canada, was stud i es . Dens i t y  e s t i mates and related demog raphic 
information from the i ndex l i nes were compared w i t h  a standard set of l i nes 
supe r i mposed on a 9-ha g r i d .  Du r i ng the summer o f  a peak year i n  abundance, 
index l i ne trapping provided reasonably accurate est imates of hare dens i t i e s  on 
a g r i d  system. There was l i t t le v a r i a t ion i n  the demographic var i ables of 
reproduct ion, body weight and sex rat ion between l i ne- and g r id-sampled 

, pqpu l a t i ons . Hare abundance and bar k i ng damage ( feeding i nj u r i e s  to t rees )  
were greater i n  heavily stocked stands of lodgepole p i ne than i n  l i ghtly 
stocked stands . Index l i nes provide a rapid and economical survey method for 
census i ng snowshoe hares in lodgepole pine s tands . 

SULLIVAN, T . P . , SULLIVAN, 0 . 5 .  
populat ions i n  the i n t e r i o r  of 
Management . 37 ( 2 ) : 16 J - 1 6 5 .  

19 84 . Inf luence o f  range seed i ng o n  rodent 
B r i t i s h  Columb i a ,  Canada . Journal of Range 

The i n f luence of range seed i ng on rodent populat ions inhab i t i ng cutover 
lodgepole pine forest land was studied in the inter ior of B r i t i s h  Columb ia 
( *B . C . ) ,  Canada . Both deer mice and voles were s"trongly a t t racted to an area 
seeded w i t h  grass m i x t u r e  in the early spring,  even though ove r w i nter mor t a l i t y  
had dramat ically reduced the average dens i ty t o  < =  2 animals/ha . F i ve rodents 
as well as several seed-eat i ng b i rds appeared on t h i s  seeded a r e a ;  no animals 
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, . 

were recorded on a nearby cont rol . Subsequent seeding expe r i ments i n  the 
summer also produced s i g n i f icant increases ( 2- 2 . 2  t imes ) in rodent populat ions . 
success of range seeding i n  Be can be q u i te v a r iable f pos s i bl y  due to seed 
preda t ion by mice and voles . Consequen t l y ,  both the qual i t y  and quant i t y  of 
seed remaining for germinat ion and forage production may be radically altered . 



1009 . 

7 . 0  S I L V I C U L T U R E 

ALEXANDER , 
USDA For . 
1 9 7 7 ,  No. 
12 p l .  

R . R . , WATKINS,  R . K .  
Service Gen. Tech. 
RM- 4 0 :  32 pp . 

Subject Codes : 7 . 7 ,  8 . 4 ,  8 . 8 . 4  
CAB: 1 0 7 1 3 7 3  

The Frase r Experimental Forest ,  Colorado. 
Rep . , Rocky Mount a i n  For .  & Range Exp .  

221 

Stn. , 

Compr i ses the following sec t i ons : The forest :  Research program; Research 
highlights ( harvest cutt i ng lodgepole p i ne ,  harvest cut t i ng spruce- f i r ,  t h i nn i ng 
young lodgepole p i ne ,  watershed studies ) ;  . Current research ( watershed s t u d i es , 
levels of growing stock- young lodgepole pine , envi ronmental factors a f fect i ng 
Engelmann spruce regeneration, Engelmann spruce seed production ) .  Spe c i es l i s t s  
o f  b i rds and mammal s  a r e  g i ven i n  append i ces . 

1010 . GLEN, L . M .  The s i l v i culture and management of lodgepole p i ne i n  B r i t i s h  ColUmb i a .  
R e i d ,  Collins Nur s e r i es Limited,  Prepared for the Forest Research Counc i l  o f  B . C . ,  
1 9 8 2 :  9 6  pp . 
2 9  ref . 
Subject Code s :  
RCA: Xl097 

The objective of t h i s  study was to prepare an interpret i ve review o f  
per t a i n i ng t o  t h e  management and s i lv i culture o f  lodgepole p i ne va r .  
Thi s  would be used as a bas i s  for f u t u r e  research and f i e ld studies . 

101 1 .  HENDRICK,  E .  S i te ame l ioration for refores t a t io n .  
I r i sh Fores t r y ,  1 9 7 9 , 36 ( 2 ) :  89-98 
7 r e f . 
Subject Codes : 7 . 6 . 1 ,  7 . 8  
CAB: 1 2 58 8 6 5  

l i terature 
lat i fol i a .  

The e f f ects are d i s cussed of harves t i ng ,  treatment of res i dues , cul t i va t i on and 
fer t i l i z ing ( w i t h  P J  on the growth of second-rotat ion con i fers in I reland, where 
the rate of annual reforestation w i l l  increase 10-fold in the next 10-15 yea r s .  
Reforestation exper i ments laid down i n  1976 i n  S E  I reland suggest fer t i l i z ing w i t h  
u p  to 3 0  kg/ha P and ground prepa rat ion b y  plough i ng o r  r i pp i ng ;  pre-crush i ng and 
d i s c i ng of slash couln reduce i r regu l a r i t ies caused by w i ndrowing . The be l i e f  
that more demanding species can b e  used for second rot a t i ons following a pioneer 
such as lodgepole p i ne has not been con f i rmed in I reland . 

10 1 2 .  LOTAN, J . E . , ALEXANDER , R . R .  Lodgepole p i ne . I N :  S i lv i cu l tural systems for the 
major forest types of the United States . 
Agr iculture Handbook No. 4 4 5 , Forest S e r v i c e ,  USDA, 1 9 7 3 :  4 2 - 4 4  
Subject Codes : N/A 
RCA: Xl008 

101 3 .  MESSNER , R . M .  Lodgepole Pine management on the pumice s o i l s  o f  central Oregon. 
Journal of Fores t r y ,  1974 , 7 2 ( 2 ) :  9 3 - 9 5  
6 r e f .  
Subject Codes :  7 . 1 ,  7 . 7  
CAB: 3 7 1 7 1 5  

A b r i e f  review o f  present regene rat ion and t h i nn i ng pract ices i n  the management o f  , I1inus contorta ( va r .  lat i fol i a )  stand s ,  i n  relat ion to increased u t i l i za t i on and 
increased demand for P .  conto rta product s .  

1014 . SCHMIDT, W . C .  S i l v iculture o f  northern Rocky Mounta i n  subalpine forest 
ecosystems . 
Project INT- 1 2 5 1 ,  Fores t r y  S c ience Lab . ,  Bozema n ,  MON , 01 Oct 79 to 30 Sep 
Subject Codes : 8 . 0  
CRI S :  0 0 4 5 9 2 7  

Objec t i ves : 
management 

Determine ecolog ical and 
practices that acce lerate 

s i l v i c u l t u r a l  
regene r a t i on 

p r i nc i ples for develop i ng 
and growth, reduce insect 

"/; -. .c.;':" 
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problems and enhance other mul t i p le-use values i n  subalpine forest ecosystems o f  
the northern Roc k i es . Approach: L i nk northern Roc k i es con i f e r  regenerat ion 
probab i l i t ies to s i l v i c u l t u re systems , wood u t i l i za t i on leve l s ,  s i te prepa r a t i on ,  
water use,  and understory vegetat ion . Determine e f fects o f  i ntens ive culture on 
larch and lodgepole pine forest on t i mber and associated resear c h .  Evaluate how 
seed production and seedl i ng estab l i shment and development are related to budworm 
d i spersal and behaviour under d i f ferent s i lv i cu l t u r a l  systems and how these 
systems in turn can be used to reduce the vulnerab i l i ty and suscept i b i l i t y  of 
con i fer forests to the budworm.  Determine how s i lv i c u l t u r a l  prac t i ces are related 
to or mod i f y  losses from the mounta i n  p i ne beetle and in turn how the i r  comb ined 
ef fects i mpact y i e l d  capabi l i t y  and regulation or logepole p i ne fores t .  Progres s :  
Subalpine forests o f  the inte rmoun t a i n  and northern Rocky Mount a i n  area are 
strongly i n f l uenced by natural and prescr.ibed f i re s .  The general e f fects o f  
natural f i re o n  forest flora of the mounta i n  West were recently des c r i be d .  More 
spc i f i c  evaluat ions of prescr i bed f i re in larch/ Dougla s - f i r  forests showed that 
high intens ity f i res were not always needed for proper seedbed prepa r a t ion, but 
l i ght , spr i ng f i res seldom prepared adequate seedbed . Information has been 
pub l i s hed for 50 common t r e e ,  shrub , herb and grass spec i es to a s s i s t  wi ldl i fe and 
insect evaluat ions and forest management act i v i t i es .  The forest cover type 
desc r i pt ion for larch fores t s  was updated to provide more ecolog i ca l l y  based 
delineat ions . 

101 5 .  WALKER , N . R . , JOHNSON , H . J .  Growth and regenerat ion response to var ious stand 
treatments i n  a mature lodgepole p i ne s t and . 
Info.  Report , Northern For . Res . Cent r e ,  Canad a ,  1 97 5 ,  N .  NOR-X- 1 3 7 : 2 2  pp . 
12 ref . 
Language: en 
Summary Languages : f r 
Sub j ect Codes : 7 . 1 ,  7 .  5 ,  8 .  4 
CAB: 5 3 6 3 3 9  

I n  1 9 5 1 ,  several d i f ferent improvement , harvest and convers ion f e l l i ng s  were 
app l i ed to a dense, even-aged 8 4 -year-old P i nus conto r t a  va r .  lat i fo l i a  stand i n  
Alberta t o  determine sui table techniques for t h i nning , harves t i ng and regene r a t i ng 
t h i s  type of crop. A f t e r  1 0  years some of the t r eatments had produced sma l l  
increments i n  gross volume, but others had resulted i n  volume losses , wh i le there 
were numerous deaths f rom sunscald and w i nd f al l ;  mode r a t E L Y  success f u l  
regener a t ion had taken place on l e s s  than h a l f  the t reated areas . The only 
t r eatment that can be recommended for mature stands o f  P . c .  va r .  lat i Eo l i a  i s  
clear f e l l i n g .  

1 0 1 6 . ZEHETMAYR, B . A .  Lodgepole p i ne .  
Forestry Commiss ion Bul le t i n  No. 
Subject Codes : N/A 
RCA : X1014 

7 . 1  REGENERATION 

I N :  Af fores t a t i on of Upland Heaths . 
3 2 .  1 9 60 : 7 0 - 7 5  

1017 . BELLA, I . E .  Assessment o f  regenerat ion s tock i ng standards used i n  Albe r t a .  
I n f o .  Rep . , Nor �hern For . Research Cent re , Canada , 1 9 7 6 , No . NOR- X- 1 6 7 :  4 + 3 8  
pp. 
17 ref . 
Language : en 
Summary Languages : f r  

, S�b j ec t  Codes : N/A 
CAB : 89 2340 

Rel a t ions between d . b . h .  and age , and c rown w i d t h  and d . b . h .  were calculated 
from data for lodgepole pine ( P i nus contor t a  var .  l a t i f ol i a )  and wh i t e  spruce 
( Picea glauca ) ,  in west-cent r a l  Albert a .  M i n i mum number o f  t rees/acre and 
associated stocking percentages to ensure complete crown closure at hal f -rotat i on 
age ( 40 and 50 years resp . )  were der i ved f rom these r e l a t ions . M i n imum stocking 
was calculated at 220 wel l - d i spersed p i ne or 300 wel l - d i spersed spruce per acre 
on medium and good s i tes . Seedling spat i a l  pattern for both species was clumped, 
and it is suggested that the 4-m2 quadrat used a t  present should be replaced by 
one of 10-m2 for spruce and l 2-m2 for p i ne .  The corresponding m i n i mum stocking 
percentages are 75% and 70% resp . ,  compared w i t h  the present standard o f  40% based 
on the 4-m2 quadrat . 

1 0 1 8 . BELLA, I . E . , DEFRANCESCHI ,  J . P .  Assessment of regene r a t ion stoc k i ng standards 



used i n  Albe r ta : a follow-up. 
Info. Rep . , Northern Forest Research Cent r e ,  Canada, 1 9 7 8 ,  No. 
pp. 
8 r e f . 
Language : en 
Summary Languages : f r  
Subject Codes : 3 . 2 ,  5 . 2 ,  5 . 5  
CAB : 1 3 6 9 0 2 6  
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NOR-X - 2 1 1  : 2 4  

Growth and s i ze data were obtained from open-grown P i n u s  contorta va r .  lat i fo l i a  
and Picea glauca i n  1 9 7 7  and used to s upplement d a t a  f rom the i n i t i a l  ( 19 7 5 )  
study. The m i n i mum numbers of well-dispersed t rees/ha required for complete s i te 
ut i l i zat ion ( complete crown closure ) at hal f rotat ion age ( 40 years for P i nu s ,  40 
or 5 0  years for Picea ) were 575 for pine·, 610-720 for spruce sawlog s tands , 
900-1100 for spruce pulpwood s t ands . Seedling pa ttern for both spec i e s  was 
generally clumpy. Approp r i a t e  minimum stocking percentage by 10 m2 quadrats ) 
were :  65% for p i n e ;  70-80% for spruce sawlog s t ands ; and 90% for spruce 
pulpwood stands . C rown width decreased w i th increasing a l t i t ude. Relationships 
were developed to show, by stock i ng percent classes , the rela t i ve f r equency of 
stocked quadrats w i t h  a t  least 1 ,  2 ,  3 • • .  6 establi shed and acceptable seed l i ngs . 

101 9 .  CLARK , M . B .  Regenerat ion problems and the i r  s i gni f icance w i t h  lodgepole p i ne i n  

1020 . 

the southern interior of B r i t i s h  Columb i a .  I N :  Forest Regenerat ion at High 
Lat i tude s :  Experi ences From Northern Br i t i s h  Columb i a .  
School o f  Agr i culture and Land Resources Mgmt . ,  Un i v .  o f  Alaska . M i sc . Rept . 
No. 8 2 - 1 ,  1 98 2 :  2 1 - 2 3  
Subject Code s :  N/A 
RCA: X l 0 1 2  

CLARK , M . B .  The e f fect o f  
pine cone d i s t r i but ion and 
1981- 8 2 .  

feller-bunche r/grapple- s k i dder 
regenerat ion. E . P .  8 2 0 .  I N :  

M i n i s t r y  o f  Fores t s ,  Victo r i a ,  B . C . , 1 98 3 :  4 0  pp . 
Subject Codes : N/A 
RCA : X l 0 5 3  

logging on lodgepole 
Forest Research Review 

1 0 2 1 .  CLARK , M . B .  1 98 4 .  Lodgepole pine cone d i s t r i bu t ion a f t e r  logging w i t h  feller 
bunche r/gr apple s k i dder . Research Note, M i n i s t r y  of Fores t s ,  B . C .  No. 9 2 .  1 5  
p .  

10 2 2 .  

Areas i n  inter ior B r i t i sh Columb i a  logged by t h i s  method ( which involves 
remov ing stems w i t h  complete crowns to central topping and sort i ng areas ) over 
the period 1 9 7 5-78 were systematically sampled and type of seedbed, the number 
of open and closed cones on the ground and i n  the slash,  number and spec i e s  o f  
seedlings b y  age clas s ,  s i te preparation a f t e r  logg i ng ,  etc . were recorded. 
Min. sat i s factory stocking was found on 11 o f  16 areas w i t h i n  5 yr follow i ng 
dist u rbance . I t  was r ecommended that add i t ional cone-bearing slash should be 
left on logged areas to ensure s a t i s factory stock i ng .  Sca r i f i cat ion was also 
recommended. 

COCHRAN, P . H .  Natural regener a t i on of lodgepole 
USDA For .  S e r v o  Research Note ,  Pac i f ic NW For . 
PNW- 204 : 18 pp. 
8 r e f . 
Subj ect Codes : 6 . 4 ,  7 . 2  
CAB: 3 7 1 7 2 8  

p i ne i n  south-cent ral Oregon. 
and Range Exp . Stn . ,  1 9 7 3 ,  No. 

Gives results of experlments on the germination and s u r v i va l  of P i nus contorta 
" var . lat i folia and P. ponde rosa seed in Mazama pumice soils . In screened 

seedbeds in three area s ,  v i ab l e  seed fai led to germinate in 1970 and 1 9 7 2 .  I n  
197 1 ,  germination o f  P .  ponderosa seed was much lower ( 2 . 3  and 3 . 5% )  i n  the two 
areas that sh.owed good germination for P .  contorta seed ( 36 . 4  and 4 5 . 4 % ) ,  and o f  
329 P .  contorta seedlings only 4 8  had s u r v i ved i n  spr i ng 1 9 7 2 .  Fa i lu r e  was 
att r·ibuted to damage to the seed after sow i ng ,  and to low night temperatures and 
frost heaving a f t e r  germination. In 1 9 7 1 ,  P .  contor t a  seed was sown i n  plots 
that had been ( a )  left untreated, ( b )  scar i f i e d ,  ( c )  rolled, and ( d )  s ca r i f ied and 
rolled. Hal f of each plot was cove red w i t h  l i ght s l a s h .  Germination i n  the 
uncovered areas was very poor and none of the seedl i ng s  survived.  Under slash 
cover ,  germination was i n  the order of d)  4 6 . 9 % ,  b ) d ) a )  2 . 2% and seedl i ng s u r v i val 
in the f i rs t  season was in the order c) 1 2 . 5 % ,  b ) d l a )  0 % . The implicat ions o f  
these r e s u l t s  f o r  t h e  regenerat ion of P .  contorta i n  south-central Oregon a r e  
discussed . 
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1 0 2 3 .  CROSSLE�, 0 . 1 .  Some observat i ons 
clearcutting i n  s t r ips . 
Can. Dep. Resou e .  and Dev. For .  
ant . ,  1 95 2 :  3 pp. 
Subject Codes :  7 . 5  
RCA: Xl016 

on lodgepole p i ne regene r a t ion a f t e r  

Br . ,  Res . D iv . ,  S i lv i e .  Lea f l .  6 5 ,  Ottawa, 

1 0 2 4 .  CROSSLEY, 0 . 1 .  The ingress of regener a t i on following harvest and scar i f ica t ion of 
lodgepole p i ne s tands . 
Forestry Chron i c l e ,  1976 , 5 2 { l ) :  17-21 
3 r e f . 
Language : en 
Summary Language s :  f r  
Subject Codes :  7 . 5 ,  7 . 6 . 1  
CAB: 619104 

Describes a study i n  w .  central Alaska o f  the regenerat ion of P i nus contorta on 
areas harvested 1 3 - 1 5  years previou s l y ;  germination dates were det e r m i ned f rom 
r i ng counts a t  g round leve l .  Recr u i tment of seedl i ngs lasted for 8-12 years 
( average 10 yea r s )  on areas that had been scar i f ied a f t e r  f e l l i ng ,  but fo� 9-15 
years ( average 1 2  year s )  on unsca r i f i ed areas . Increasing the t ime between 
fell ing and sca r i f i cat ion resulted i n  more e r r a t i c  regenerat ion . These results 
suggest that the t i ming of a regene r a t ion survey should not be decided 
a r b i t r a r i l y ,  but should b e  based o n  knowledge of the probable regeneration rate 
for the area , so that the best est imate of ult imate stand establi shment is 
obtained. 

1 0 2 5 .  EDGERTON , P . J . ,  MCCONNELL , B . R . , SMITH, J . G .  I n i t i al response of b i tterbush to 
d i s t u r bance by logg ing and slash d i spos'a l  i n  a lodgepole p i ne fores t .  

1 0 2 6 . 

Journal of Range Management , 1 9 7 5 ,  28 ( 2 ) :  1 1 2-114 
1 3  r e f . 
Subject Codes :  N/A 
CAB: 5 3 6 5 8 3  

Reports the e f fect of selec t i ve f e l l i ngs i n  P i nus contor t a  stands at 4300 f t .  
a l t .  i n  central oregon on the Pu r s h i a  t r i dentata unde rstory, used a s  summer 
forage by deer ( Odocoi leus hemionus hemionus ) .  L i ne surveys before and ca . 2 
years after logging showed extensive ground d i s turbance resu l t i ng f rom bulldozing 
of slash for burning,  w i t h  loss of 71'% of the P. t r i dentata cove r .  Regenerat ion 
o f  P .  t r i dentata was abundant ( po i nt ing to a recovery o f  production in 5 yea r s )  
and that o f  P i nus contorta was probably adequate ( 5 2 6  t rees/acre ) .  The use of 
hydraulic g rapples to p i le slash is suggested . 

EL-KASSABY , Y . A . , MCLEAN, J . A .  1 9 8 5 .  Ident i f icat ion of the or i g ins of 
lodgepole p i ne seeds by X-ray energy spectrome t r i c  determina t ion o E  mineral 
pro f i les . Forest Science . 3 1 ( 3 ) : 539-5 5 l .  

Elemental profi les for 2 0  cer t i f ied and one unknown sample o f  seeds f rom Yukon 
Te r r i tory ( 1 1 )  and Br i t i sh Columb i a  ( 9 )  were determined u s i ng ene r�y-d i spe r s i ve 
spectrome t r y .  Three d i f ferent mul t i v a r i ate techniques were used t o  analyse the 
spectral v a r i ables . Cluster analys i s  separated the N. and S. groups , and the 
unknown seed lot was correctly grouped w i t h  the nearest source seedlot . 
D i s c r iminant analy s i s  con f i rmed the clear separation between the N .  and S .  
groups, and the provenance o f  the unknown seed was succe s s f u l l y  de termined 
u s i ng the der i ved d i s c r i m i nant function. p r i nc i pa l  component analys i s  was 
used to generate synthe t i c  compo s i t e  var i ables , which were used i n  turn i n  
analyses o f  v a r i ance and cor relation. Analys i s  o f  v a r i ance a l lowed 
pa r t i t ioning of the total v a r i a t i on at 3 levels :  between regions ( N .  and S . ) ;  �
among seedlots w i t h i n  regions ; and w i t h i n  seedlots .  C l inal v a r i a t ion was 
demonst rated between t he component scores and lat . and long . 

1 0 2 7 . ENDEAN, F . , JOHNSTONE ,  W . O .  Presc r i bed f i re to regene rate subalpine lodgepole 
p i n e .  
Info.  Repor t ,  Northern For .  Res .  Cent r e ,  Canada , 1 97 4 ,  N o .  NOR-X-1 1 4 :  1 7  pp . 
10 r e f . 
Language: en 
Summary Languages : f r  
Subject Codes : 7 . 6 . 1  
CAB: 419039 

Desc r i bes a compar a t i ve stUdy of the growth and survival o f  P i nus contorta 
seedlings establi shed by d i f ferent techniques on areas burned and unburned a f t e r  
logg i ng i n  t h e  sub-alpine fores t region o f  Albe r t a .  When preceded by b u r n i ng , a l l  
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the regene r a t i on methods tested resulted i n  stocking levels above the 40% stocking 
standard set by the Alberta Forest Serv i ce .  Growth and s u r v i va l  were generally 
better on the burned areas . On unsca r i f i e d ,  unburned s i te s ,  seed l i ngs r a i sed i n  
containers were the most sat i sf actor y .  Because o f  the large quant i ty o f  seed 
available i n  s l as h-borne cones , sca r i f i c a t i on w i thout burning would probably 
result i n  adequate re-stoc k i n g .  A combi na t i on of bu r n i ng and retention o f  P .  
contorta seed-trees d i d  not appear prom i s ing a s  a regener a t i on method s ince the 
seed-trees proved t o  be neither s u f f i ciently w i nd f i rm nor f i re-resi stant . 

1 0 2 8 . GARFORTH , M . F .  M i x tures of S i tka spruce and lodgepole p i ne i n  south Scot land : 
h i story and future management . 
Scot t i s h  Fore s t r y ,  1 9 7 9 , 3 3 ( 1 ) :  1 5 - 2 8  
8 ref . 
Subject Codes : 8 . 0  
CAB: 1130884 

About 20000 ha o f  this m.i x t u r e  e x i s t  i n  the S.  Scotland Conservancy. The 
majority of plant i ng was between 1 9 5 1 - 1 9 7 0 ,  the a i m  being for the pine to act as 
nurse for the spruce mainly on Calluna s i tes low in N, P and K that were 
cons idered marginal for spruce. S i t k a  spruce is now successfully estab l i s hed as 
pure stands on such s i tes by fert i l i z i ng with control o f  calluna by 2 . 4- D .  The 
wide use of i nappropriate lodgepole pine provenances which f a i led to control 
Calluna but caused check o f  S i tka spruce, together w i t h  s i lv i cultural regimes 
which have tended to favour the p i n e ,  has led to dominance of the less 
commercially desi rable pine . Three dec i s ions have been ident i f ied as necessary 
for the future management of these stands , v i z .  on ( a )  t h i nning, ( b )  which 
enables these dec i s ions to be made on the bas i s  o f : percent spruce i n  mi xture � 
p i ne provenance � crop ht . ;  and h t .  d i f ference between the spec i e s .  

1 0 2 9 . HART , G . E . , D E  BYLE, N . V . , HENNES , R . W .  Slash t reatment a f t e r  clearcut t i ng 
lodgepole pine a f fects nut r i ents i n  s o i l  wa ter . 
Journal of Fores t r y ,  1 9 8 1 ,  79 ( 7 ) :  446-450 
1 4  ref . ,  1 pI . 
Subject Codes : 3 . 2 , 7 . 5  
CAB: 1 4 42606 

Further results are reported on the e f fects o f  clear f e l l i ng and four methods o f  
residue disposal ( near complete bare soil or chip mulch, and convent ional 
harvest - broadcast burned or burned in wi ndrows ) .  Samples of s o i l  water were 
collected in w. Wyoming from 1 9 7 3  to 1977 on an old growth area and an area 
felled in 1 9 7 1 . Samples f rom f e l l ed areas had a s ign i f icantly h i gher concn. of 
Na , K, Mg , Ca and N ( as N03 ) .  D i f ferences between methods o f  slash d i sposal were 
not cons i s tent except that elements were more concentrated under burned wi ndrows 
of debr i s ,  and phenol conen. under a c h i p  mulch some t i mes exceeded 1 mg/ l i t re i n  
the f i r s t  year a f t e r  t reatment . 

1 0 3 0 .  HELLUM , A . K .  Eight plantations of lodgepole p i ne i n  west central Albe r t a .  
Forestry Chronicle, 1979 , 5 5 ( 3 ) :  88-90 
9 ref . 
Language : en 
Summary Languages : f r  
Subject Codes : 5 . 2  
CAB: 1 4 3 1 6 3 5  

The growth of conta ineri zed and bare-rooted 3 + 0  stock of Pinus contorta was 
compared w i t h  that of w i l d i ngs grown on s im i l a r  s i tes over 6 years : Shoot/root 
rat ios , root collar d i ameter and weight were s i g n i f icantly greater 1n w i l d i ng s , 

, aqd they showed s l ightly greater root collar d i ameter and weight than bare- rooted 
stock. Nurse ry-g rown seed l i ng s  were t a l l e r  than w i l d i ngs for four years a f t e r  
outplant i ng ,  b u t  w i ld i ngs g r e w  faster dur i ng t h i s  per iod so t h a t  height was 
s imilar after approximately 5 yea r s .  It is concluded that planted stock a r e  
unlikely t o  shorten rot a t i on t imes i n  compar i son t o  naturally regenerated 
seedl i ng s .  Needle and twi g t is sues from P i nus contorta ( 40-60 years old) on S02 
exposed s i tes cont a i ned greater amounts o f  S and Al but less Ca , Mg and P than 
control t i ssue s .  In s o i l ,  decreases in Ca, Mg , Fe , Na , K and P contents and 
increases in Al and S cont ents were noted . 

10 3 1 .  HELLUM , A . K . ,  WANG, 8 . S . P .  1 9 8 5 .  Lodgepole p i ne s ee d :  seed character i s t i c s ,  
handling and use . Pages 187-197 i n  Lodgepole p i n e :  t h e  speci e s  and i t s  
management . Sympo s i um proceedi ng s . Washington S t a t e  univers i t y ,  Pullman, WA. 

Through i t s  unique s i lvical character i s t ics of serot i nous cones , lodgepole p i ne 
( P i nus contorta Doug l . )  stands often regenerate themselves overabundantly 
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following f i re or logging, provided adequate s i te preparation has been c a r r ied 
out . However , i n  the absence of a sound forest management policy i n  the pas t ,  
large insuf f i c iently restocked or overstocked areas have been created and 
i ntensive efforts i n  reforestation and stand tending are required to correct 
the s i tuat ion. To achieve t h i s ,  a thorough knowledge of the cone and seed 
character i s t i c s  i s  essent i a l .  Th i s  paper reviews the state of the a r t  on 
major seed problems and d i scusses t he i r  implicat ions and future needs for 
intensive management . 

1 0 3 2 .  JOHNSTONE, W . O .  1984 . Inf luence of stand edge on planted white spruce and 
lodgepole p i n e .  Information Report , Northern Forestry Research Center . No. 
NOR-X-2 5 6 .  19 p .  

Plots i n  4 areas i n  W .  central Albe r ta , clear felled i n  1 9 6 1 ,  1 9 6 9  o r  1970 , 
were planted w i t h  Picea glauca and P i nu s  contorta in June 1973 or 1 9 7 4 . 
Seedling samples were measured and weighed before and immedi ately a f t e r  
planting and a f t e r  1 ,  2 o r  3 growing seasons at d i s tances o f  1 5 ,  3 4 6 ,  9 0 ,  1 3 7  
and 183 m from the uncut stand edge . N e i t her growth nor s u r v i val could be 
cons i s tently related to d i s tance from stand edge, probably because of local 
var i at ions i n  s i te cond i t ions . The s i ze of the area felled d i d  not af fect 
seed l i ng per formance . 

103 3 .  KAASA, J .  Seedling losses i n  the regener a t ion of Scots Pine ( Pi nus sylvest r i s )  
and lodgepole pine ( P i nus contor ta ) .  
Tidss k r i E t  Ear Skogbr u k ,  1 97 3 ,  81 ( 4 ) : 4 3 7 - 4 4 5  
4 ref . 
Language : no 
Summary Language s :  en 
Subject Code s :  6 . 0 ,  7 . 5  
CAB: 266793 

I n  regenerat ion of Pinus sylvest r i s ,  damage by Phac i d i um i nfestans 
in frost and by Ascocalyx abi ent ina ( Sclerode r r i s  lagerberg i i )  
b r anches . Regenerat ion by shelte rwood methods i s  r ecommended i n  
clear f e l l i n g .  In a compa r i son of plantations a t  three locations 
under comparable cond i t ions , the % of unstocked plots a t t r ibutable 
and d i sease was 1 5 - 3 5  P. contorta and 50-86 for P .  sylves t r i s .  

was less severe 
on the buds and 

prefe rence to 
of both 
to frost damage 

103 4 .  KOVALCHI K ,  B . , BLAKE, G .  The ef fect of pi l ing and burning versus chop 
logg i ng res i dues on natural regenerat ion of serot i nous lodgepole p i ne fore s t s .  
Research Note ,  Montana For . and Conservat i on Exp . Stn . ,  197 2 ,  No. 1 1 :  4 pp. 
1 r e f .  
Subject Code s :  7 . 6 . 1  
CAB: 122071 

Describes a study i n  the two clea r - f e l led areas in P i nus contorta forest in the 
northern Rocky Mountains to compare p i l ing and burning and t he Marden Brush 
Choppe r ,  to determine which method of s l as h  d i sposal resu l t s  in the more 
favourable percent stocking. Three years a f ter t rea tment there was no s igni f icant 
d i f ference between the two methods as regards the amount of natural regene r a t i on 
obtained, which mostly occurred i n  dense scat tered patches , ove r a l l  percent 
stocking being low. P i l i ng and burning exposed large amounts of mineral so i l ,  
provided ample seedbeds and a mo i s ture reg i me s u i t able for seed . On the other 
hand, chopp ing exposed l i t t le proper seedbed but released immense quan l i t ies of 
seed from the serot i nous cones conta i ned in the s lash . 

10 3 5, �OTAN, J . E . , PERRY , D . A .  Effects of res idue u t i l i zat ion on regene r a t ion of 
lodgepole pine clearcuts . I N :  Proceedings of the Sympo s i um on Terres t r i a l  and 
Aquat i c  Ecolog ical Studies of the Nor t hwe s t ,  March 2 6 - 2 7 ,  1 9 7 6 .  
Cheney, USA, Eastern Washington State College, 1976 : 1 2 5 - 1 3 3  
26 reE .  
Subject Codes :  1 . 5 ,  2 . 9 ,  7 . 2  
CAB: 1 0 3 2 6 1 6  

Four 8-ha clea r - f e l l i ngs in P i nus contorta were each d i v i ded i nto qua r t e r s  where 
res idues were ( a )  pi led and burned, ( b )  broadcas t  burned, ( c )  chipped and spread 
or ( d )  c h i pped and removed. Equal por t i ons of each quarter were then 
auger-planted, hand- seeded , O r  left to be seeded f rom nearby trees . After 2 
yea r s ,  seedling growth and surv ival on ( a )  and '. ( b )  were supe r ior to that on s i tes 
( c )  and ( d ) . I n  ( a )  better growth and s u r v i va l  was found w i t h  planted seed l i ngs ; 
i n  ( b )  when hand seeded. Highest seedling dens i t i e s  were found on naturally 
seeded s i tes i n  ( a )  and ( d ) . 



1 0 3 6 .  MCLEOD, A .J . t  RAPP, E .  Refore s t a t i on i n  Albert a .  
Agr i culture and Fore s t r y  Bulle t i n ,  Uni ve r s i t y  o f  Alber t a ,  197 8 ,  1 ( 3 ) :  8 - 1 3  
Subject Code s :  4 . 2  
CAB: 1487331 

227 

Survival,  ht . growth and root length a re tabulated for 2-yr-old P i cea glauca , P .  
mar i ana, Lar i x  l a r i c i n a ,  L .  occidental i s ,  L .  s i b i r i ca , P i nus contor t a ,  and P .  
ponderosa, growing i n  vegetated or non-vegetated s i l t y  clay or sandy loam i n  a 
cont rolled envi ronment . Spec ies preferences are also tabulated for d r a i nage , s o i l  
t e x t u r e ,  soi l  tens ion, l i ght intens i t y ,  compet i t ion , and the e f fects of f lood i ng .  
Non-vegetated s i l t y  clay so i l  gave the best s u r v i v a l ,  ht . and d i arn .  gro�th when 
all species were cons idered togethe r .  

1037 . MINQRE, D . ,  DUBRASICH, M . E .  Regene rat ion a f te r  clearcut t i ng i n  subalpine s tands 
near Windigo Pass ,  Oregon. 
Journal of Fores t r y ,  1 98 1 ,  7 9 ( 9 ) :  6 1 9 - 6 2 1  
3 ref . ,  1 pl 
Subject Code s :  7 . 6  
CAB: 1431606 

Between 1959 and 1 9 6 2 , 5 0  stands of moun t a i n  hemlock ( Tsuga me rtens i ana ) were 
clear felled ; some were planted or sown w i t h  Shasta red f i r  ( Ab i es magn i f ica ) ,  
western white pine ( Pi nu s  mon t i col a ) ,  Douglas- f i r  and ponderosa pine;  others were 
l e f t  to regenerate natural ly . Slash was burned on some uni ts . In 1 9 7 8  and 1 9 7 9  
stoc k i ng and regene r a t i on were assessed on 2 5  sample plots ;  early restoc k i ng had 
been poor and s low. Stocking averages are shown for the 6 most important spec i es 
( western wh i te pine,  lodgepole p i n e ,  moun t a i n  hemloc k ,  Shasta red f i r ,  ponderosa 
pine , and Pac i f i c  s i lver f i r ,  ( Abies amaba l i s ) for the f i rs t  16 years a f t e r  
f e l l i ng .  Stocking var i a t ion b y  s i l v i c u l t ural t reatment and s i gn i f i cant 
correlat ions between regene rat ion and envi ronmental vari ables a re tabulated for 
these 6 spec ies , and for Doug l a s- f i r .  N i ne burned and sown plots had 

s i g n i f i cantly better stoc k i ng and less shrub cover than 7 that had been burned and 
planted, but regenerat ion was adequate regar-dless of trea tment . Total 
regenerat ion was adequate regardless o f  t reatment . Total stoc k i ng increased w i t h  
slope and nearness to the opt .  aspect a z i mu t h  o f  2 3  deg . ,  and decreased w i t h  a l t . 
Western whi t e  pine s tock i ng decreased w i t h  a l t . and pumice depth ,  whi le mount a i n  
hemlock stoc k i ng increased w i t h  both these v a r i ables . 

1038 . MURRA Y ,  M .  198 3 .  Lodgepole p i n e :  regenerat ion and management . General 
Technical Repo r t ,  Pac i f i c  Northwest Forest and Range Exper imental Stat ion, 
U . S . D . A .  Forest Serv i c e .  No . PNW- 1 5 7 . 5 2  p .  

The proceedings of a fou r t h  internat ional work shop sponsored by the Canadian 
Forest Serv i ce and the Unive r s i t y  of Alas k a ,  held Aug . 17-19 , 1 9 8 2  in Hinton , 
Albe r t a . After an int roduct ion by Gasba r r o ,  A . F . , there are 1 1  pape r s :  Natural 
lodgepole pine in West-cen t r a l  Albe r t a  ( 3  pape rs ) :  Be l l a ,  I . E .  Pa r t  I :  
Regenerat ion stock i ng .  5 - 7  ( 3  re f . )  Johnson, W . d .  Part I I :  Juven i l e  spac ing.  
8-14 ( 2 1 ref . )  Yang , R .  Par t  I I I :  Fer t i l i zat ion. 1 5 - 19 ( 3  ref . )  dhi r ,  N . K .  
Development o f  gene t i c a l ly i mproved s t r a i ns of lodgepole p i ne seed for 
reforestation i n  Albert a .  20-22 ( 3  re f . )  HelIum, A . K .  Seed production i n  
Sero t i nous cones o f  lodgepole p i n e .  2 3 - 2 7  ( 19 r e f . ,  1 p l . )  Ferdinand, S . l .  
S i te prepar a t i on for natural and a r t i f i c i a l  regene r a t i on of lodgepole pine i n  
Alber t a .  28- 3 1  ( 9  r ef . ,  1 p l . )  Ives , W . G . J .  Insect and d i sease pes ts and 
a l l ied problems a f fect i ng lodgepole p i ne in Alberta .  3 2 - 36 ( 46 re f . )  Ranger , 
R .  Land use con f l i c t  in west-central Albe r t a ,  par t i c u l a r ly w i t h i n  the St . Reg i s  
( Alber t a )  Ltd . Forest Management Area . 3 7 - 3 8 . S i ma k , M .  a new method for 

, I�provement of the qual i t y of Pinus contorta seeds . 3 9 - 4 1  ( 1  ref . )  Alden, 
J . N . ; Zasada, J .  Potent i a l  of lodgepole p i ne as a comme r c i a l  forest t ree 
species on an upland s i te in interior Alask a .  4 2 - 4 8  ( 1 5 ref . 1 pl . )  
Mar t i nsson, O .  Lodgepole p i ne in the Swed i s h  reforestat ion--problems and 
prospect s .  4 9 - 5 2  ( 16 re f . )  

1039 . PERR Y ,  D . A . , LOTAN , J . E .  Regenerat ion and early growth on s t r i p clearcuts in 
lodgepole pi ne/b i t terbush hab i t a t  type. 
USDA For .  Se r v o  Res . Note ,  Intermount a i n  For . & Range Exp . St n . , 197 7 ,  No . 
INT- 2 3 8 :  7 pp . 
10 ref .  
Subject Codes : 7 . 5 , 7 . 6  
CAB: 1032585 

Dens i t y ,  stoc k i ng and growth o f  Pinus contorta were measured i n  1976 i n  areas of 
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Montana that had been s t r i p  clea r - f el led i n  1 9 6 3  and prepared by ( a )  burning s l a s h  
i n  place o r  ( b )  wi ndrowing b y  bulldozer to remove t h e  top f e w  e m  of soi l and a l l  
compet ing vegetat ion . Measurements were also made o f  trees estab l i s hed before 
logg i ng and of s i m i l a r  t rees in the adjacent forest canopy, to determine t he i r  
response to release . Seed f a l l  was determi ned w i t h  seed t raps i n  1 96 3 ,  1 9 6 5  and 
1 9 6 8 . Dens i ty averaged 6 4 5  trees/ha ( o f  whi c h  30% was advance growth ) in ( a )  and 
1 3 3 3  trees/ha in ( b l ; stoc k i ng averaged 1 5 %  in ( a )  and 2 4 %  i n  ( b l , There was 
cons iderably var i a t ion between s t r i p s .  Seed/seedl i ng r a t ios wer-e from 1 8 7 6  to 
6480 on ( a )  and 6 2 5  to 2 1 6 0  on ( b l .  The growth rate o f  seedlings establi shed 
s ince logging was s im i l a r  in ( a )  and ( b ) . Leader growth averaged 23 em on 
released trees and 15 em on trees under the forest canopy. S i gn i f i cant seedling 
establi shment occurred in only 3 o f  the 14 years following clear- f e l l i ng .  

1040 . PERRY , D . A . , MEYER, M . M . , EGELAND , D . , ROSE, S . L . ,  PILZ , D .  Seed l i ng growth and 
mycorchi ;::;al fo c ma t i on in cleaccut and adj acent , und i s t urbed s o i ls in Montana ; a 
g reenhouse bioass ay . 
Forest Ecology and Management , 1 9 8 2 ,  4 ( 3 ) :  261-273 
2 9  cef . 
Subject Code s :  2 . 3  
CAB: 1 5 56468 

Seed l i ngs , including those of lodgepole p i ne .  Douglas -f i r  and Engelmann spruce, 
were g rown - in soil from areas logged 1 3 - 1 5  years pce</ i ou s l y  in which logg ing s lash 
was w i ndrowed by bulldozers ( W ) , or windrowed by hand and burned ( B ) , or i n  so i l  
from adj acent , und i s t urbed forest ( U ) . I n  gener a l ,  seed l i ngs i n  ( W )  or ( 8 )  were 
shorter and had fewer root t i ps than those i n  ( U ) ;  e f fects on seedling weight 
were cons i s tent . Treatment w i t h  N f e r t i l i ze r s  el i mi na t ed s i ze d i f ferences due to 
soi l source . 

104 1 .  PITEL, J . A . , CHEL IAK , W . M . , WANG , B . S . P .  1 9 8 4 . Changes i n  i soenzyme patterns 
d u r i ng i mb i b i t ion and germination of lodgepole pine ( P i nus contorta lat i fol ia ) .  
Canad ian Journal Fores t .  Research. 1 4 ( 5 ) : 7 4 3-746 . 

I soenzymes of esterase ( EST ) ,  glutamate-oxaloacetate t ransaminase ( GOT ) , 
leucine ami nopept i dase ( LAP ) , and peroxidase ( PER ) were exami ned fol lowing 
various periods of i mb i b i t i on and germi na t ion of lodgepole p i ne seeds . The 
a c i d i c  and bas i c  i soenzymes of embryos , and roots and shoots of germi na t i ng 
seed l i ng s  were analysed by polyac rylamide gel electrophores i s .  One major band 
of EST d i sappeared w i t h  imb i b i t ion , whi le some mi nor bands appeared and 
d i s appeared with imb ib i t ion and germina t i on .  Compari son of the roots and 
shoots after 7 and 14 days of germination showed several t i ssue-spec i f i c  
d i f ferences . The number o f  bands o f  GOT increased w i t h  imb i b i t ion and 
germi nation. The act i v i ty o f  3 i soenzymes d i f fe�ed between the root and shoot 
t i ssues . One band of LAP d i sappeared w i t h  i mb i b i t ion.  The act i v i t y  of 2 bands 
var i ed between the root and shoot t i s sues . The number of bands of PER 
increased drama t i ca l l y  following i mb i b i t ion and germinat ion.  Many 
t i ssue-speci f i c  d i f ferences were observed between root and shoot t i ssues . 

1 0 4 2 . ROBERTSON, S . U .  The poss ible role of natural regene r a t i on i n  Scot t i s h fores t r y .  
Scot t i s h  Fores t r y ,  1 9 7 6 ,  3 0 ( 2 ) :  1 3 4 - 1 4 2  
Subject Codes : N/A 
BrO: 76063191 

104 3 .  SHEARER, R . C .  Regene rat ion establ i s hment in response to harves t i ng and r e s i due 
management in a western l a rch-Doug las- f i r  forest . 
Gen . Tech. Rep . , Inter . For . and Range E x p .  St n . , 1 9 8 0 ,  INT-90 : 2 4 9 - 2 6 9  
Subject Codes : 4 . 2  

, .,rsc: 586606 

Natural regener a t i on lagged on a l l  s i te s  on a recent logging s t ud y ,  because : ( 1 )  
l i t t l e  mineral s o i l  was exposed e i ther dur i ng t i mber harvest or as a result of 
pres c r i bed burning; and ( 2 )  i n  1974 ( year of logg i ng )  western spruce budworm 
dest royed nearly a l l  cones except western l a r c h .  Seed d i spersal u s u a l l y  occurred 
v i a  thermal slope w i nds w i t h  uph i l l  mot ion,  beginning in Sept . Howeve r ,  i n  1976 
mOst seed was d i spersed by e r r a t i c  w i nds associated with a dry cold front i n  Oct . 
Less than 10% of the sound seed d i spersal i n  the f a l l  s u r v i ved unt i l  germina t ion . 
Germination and seed l i ng survival of western larch, Douglas - f i r ,  lodgepole p i n e ,  
Engelmann spruce , and subal p i ne f i r  was substant ially h i gher o n  burned seedbeds 
than on unburned seedbeds .  Subalpine f i r  was the only spec ies that germi nated 
relat i vely well on unburned du f f .  Surface tempera tures were not c r i t ical on any 
treatment ( e xcept on charred s u r f aces the f i r s t  year following presc r i bed 
b u r n i ng ) ,  because compet ing vege tat ion quickly shaded a l l  cutover areas , 
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Douglas- f i r  and Engelmann seed l i ng s  planted du r i ng 1976-78 have become establi shed 
on a l l  t r eatments .  The e f fects o f  res i due u t i l i za t i on on understory and seedbed 
t reatments may be more important i n  the l a t e r  g r owth of coni fe r s  than i n  the 
establi shment s t age . 

104 4 .  SOLBRAA , K .  A r t i f i c i a l  regeneration o f  b u r ned areas - p re l i m i na r y  resu lt s .  
N i s k  ( No r  Inst Skogforsk ) Rapp 0 ( 7 ) ,  1 9 8 1 :  
Subject Code s : 6 . 0 ,  7 . 8  
B I D :  7 4 0 1 7 0 5 7  

The a i m  o f  the project was t o  f i nd methods f o r  estab l i shment o f  new stands w i t h  an 
acceptable i n i t i a l  growth a f t e r  w i l d  f i res on low product i v i ty areas . In t h i s  
report spec i a l  empha s i s  i s  devoted t o  a descr i p t ion o f  damages , harmful i nsects 
and the fungus R h i z i na undulata . These organisms may k i l l  or damage a great share 
o f  pine ( P i nu s  contorta ) seed l i ng s  planted d u r i ng the f i rs t  2 y r  a f t e r  the f i re ,  
espec i a l l y  on coa rse sand . D i f ferent i nsect i c i des and a fung i c i de are tested and 
gave a good- protect ion. These expe r iments w i l l  be repeated i n  new areas . After 
the 1 s t  few years , i t  may be des i rable to increase the nut r i ent supply for the 
plant s . The use of eas i ly soluble f e r t i l i ze r s  gave a short-term a f f ect only at 
t h i s  s t a g e .  Soil i mp rovement and fert i l i za t i on g r eatly increased the growth for 
a t  least 4 y r .  Expe r i ments are star ted w i t h  slowy soluble fert i l i zers and plant 
species associated w i th N f i x ing bacter i a .  

104 5 . STERMITZ , J . E . ,  MURRAY ,  K . C . , et a l .  So i l  charact e r i st ics i n f luencing lodgepole 
p i ne regneration near west Yel lowstone , Montana . 
USDA For .  Serv o  Res .  Pap . INT- 1 6 3 ,  1 97 4 :  16 pp.  
Subject Codes : 3 . 6 ,  4 . 2 ,  7 . 2  
RCA: Xl0 1 5  

I n  d i rect seeding f rom s o i l s  of volcanic o r i g i n ,  seedbed preparation t reatments 
a f fected germinat ion and f i r s t-year s u r v ival i n s i gn i f icant l y ,  compared to s i te 
d i f ferences . A st rong pos i t ive relat ion between s u r v i va l  and the amount of s i l t  
plus clay i n  the soil was inent i f ied .  Avai l able pot as s i um and total n i t rogen had 
a nega t ive i n f luence, a t t r ibutable to poor seed-so i l  contact and compet i t i on for 
mo i st u re on more f e r t i l e  s i t es . The three s o i l  prope r t i e s  expla ined 9 3 %  of the 
var i ance i n  seed l i ng s u r v i va l .  A response s u r f ace for the three soi l prope r t i e s  
was developed , a s  an a i d  i n  pred ict i ng s u r v i val . 

1046 . STRICKLER, F . S . ,  EDGERTON, P . J .  Eme rgent seed l i ngs f rom coni ferous l i t t e r  and 
soi l in eastern Oregon. 
Ecology. 1 9 7 6 . 5 8 ( 4 ) :  8 0 1-807 
1 4  r e f . 
Subject Codes : 7 . 5  
CAB: 8 4 3 4 4 1  

L i tter and s o i l  samples f rom three m i xed coni fe r  forests ( dominant t rees : Ab ie3 
g r and i s ,  P i nus contor t a ,  P i cea engelmann i i ,  Lar i x  occ ident a l i s  and Pseudotsuga 
menz i es i i )  were subject to var ious heat and l i ght t reatments in a g reenhouse 
study . A total of 5 3 6  seedlings emerged d u r i ng 1 yr comp r i s ing 38 spec ies 
includ i ng 4 shrubs ; no con i fe r  seedl i ng s  emerged . The results are d i scussed i n  
r e l a t i on t o  post-logg i ng management . 

1047 . VIETNIEK S ,  K . A .  198 5 .  A s i te and m i c ros i t e  factor approach to evaluating 
seedline d i s t r i bution and esta b l i shment o f  lodgepole p i ne on drag sca r i f ied 
cutover i n  the P r i nce George Forest D i s t r i c t . ( Thes i s  summa r y ) . Forestry 
Abs t r ac t s .  4 6 ( 10 ) : 6 4 2 -6 4 3 .  

, 
1048 . VYSE, A . , NAVRATIL, S .  19 8 5 .  Advances i n  lodgepole p i ne regenerat ion. Pages 

1 7 3-186 i n  LodgepOle p i ne :  the species and i ts management . Sympos i um 
proceed ings . Washington S t ate Un ivers i t y ,  Pullman, WA . 

Successful regenera t ion of lodgepole p i ne i s  s t i l l  an art , but the a t t a i nment 
of target st ands w i t h  s u f f i c i ent numbers of hea l t h y ,  wel l -d i s t r i buted 
seedlings has been made more a t t a i nable by scient i f i c  and ope r a t i onal advances 
s i nce the 1973 sympos i um .  Clearcutt i ng is s t i l l  the predominant method used 
to regenerate stands of lodgepole p i ne,  and pa r t i a l  c u t t i ng pract i ces are 
res t r i cted to use i n  spec i a l  s i tuat ions , p a r t i c u l a r l y  i n  the southern part o f  
t h e  nat u r a l  range. I n  a l l  a r e a s  succe s s f u l  nat u r a l  regene ra t ion depends upon 
the man i pulat ion of seed supply and exposu r e  of ffij ne r a l  soi l .  methods for 
est i ma t i ng seed suppl ies , and improvements in s i te prepa r a t i on techniques , have 
increased the a b i l i t y  of s i l v i cu l t u r i s t s  to achieve an opt i mum comb inat ion of 
seed supply and seedbed over a w i de range o f  s i tes . Excessive stoc k i ng i s  a 
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larger problem than inadequate stocking in Canada . A r t i f i c i a l  regenerat ion by 
means of d i rect seeding i s  used very l i tt l e ,  but new spot seed i ng techniques 
coupled w i th seed protection f rom rodents could lead to a resurgence of 
interest because of the r e l a t i vely high costs o f  plant i ng .  Planting e f f o r t s  
have increased substant i a l l y  as a means o f  both replacing p i ne stands and 
displacing other species . ease of estab l i s hment , p r ec i se stocking control , 
rapid early growth ,  and the promise of shortened rotat ions a r e  the major 
attract i ons . Results are usually excellent but there have been some problems 
i n  nur s e r y  pract i ces . Ea r l y  root development in planted stock i s  another 
related major concer n .  Cont inued progress in regene r a t ion, whether nat u r a l  or 
art i f i C i a l ,  is highly dependent on systema t i c  reviews o f  per formance. 

1 0 4 9 . YING, C . C . , MURPHY , J . C . ,  ANDERSEN, S. 1 98 5 .  Cone production and seed y i e l d  
of lodgepole p i n e  g r a f t s . Forestry Chron i c l e . 6 1 ( 3 ) : 2 2 3 - 2 2 8 .  

Product ion records over a 1 2 -yr period o f  2 clone banks establi shed i n  an 
orchard in central B r i t i sh Columbia in 1 9 7 2  a r e  g i ven and d i scussed . Seed and 
pollen cone production increased rapidly to a peak in 1982 , dec l i ned i n  1 9 8 3  
and recovered i n  198 4 .  I n  1 9 8 2 ,  on ave each l i v i ng g r a f t  produced 2 3 7  seed 
cones and 1 8 5  pollen cone s .  There were l a r g e ,  per s i s tent d i f fe rences among 
clones .  Clones f rom the Yukon and N .  B r i t i sh Columb i a  s t a r ted to produce seed 
before those of more southerly or igins , a l t hough the l a t t e r  eventually 
outproduced them. Ave mature cone length was 4 1  mm, w i d t h  24 mm, wt . 7 g .  
There were 2 3  seeds per ave COne , and 100 seeds weighed 0 . 4  mg . Ave 
germination was 86% . 

7 . 2  SEEDING 

1050 . ABOUGUENDIA, Z . M . , REDMANN, R . E .  Germination and e a r l y  seed l i ng growth of four 
con i f e r s  on acidic and alka l i ne subs t rates . 
Forest Science, 1 9 79 , 2 5 ( 2 ) :  358-360 
8 ref . 
Subject Codes : 3 . 6 ,  7 . 4 . 4 ,  8 . 8  
CAB : 1 1 4 6 7 9 1  

A study o f  t h e  e f fects o f  buf fered solut ions 
germination and early seedl i ng growth . At 
was highe r ,  wh i t e  spruce and jack pine equal 

( pH 2 . 2 ,  3 . 0 ,  and 9 . 0 )  on seed 
low pH, germ i nat ion of lodgepole pine 
to, and black spruce lower than that 

at the r e ference ( R ,  d i s t i lled wate r ,  pH 6 . 5 ) . Ext reme alka l i ne cond i t ions ( pH 
9 . 0 )  reduced germinat ion of a l l  spec ies compa red to R .  Seedling growth of a l l  
spec ies was s i gn i f i cantly l e s s  at high and low pH than at R ,  lodgepole pine 
showing better growth at pH 9 . 0  than other spec i e s ,  and jack pine bet t e r  growth at 
pH 3 . 0 .  These results are relevant to spec ies selection for revegetat ion of 
mining waste s i tes . From author s !  summa ry .  

1 0 5 1 .  BASARABA, D .  Evaluation of the she l t e r  cone seeding method o f  d i rect seeding i n  
the e a s t  Kootenays . 
I N :  SISCO Spr i ng Newslette r ,  1 9 8 3 ,  Southern Int . S i lviculture Comm i t tee, Nelson, 
B . C . ,  7 pp . 
Subject Codes : N/A 
RCA: X l l O B  

She l t e r  cone seeding was tested o n  2 9  
holds promise a s  a cost-effective' 

S s i tes . The number of seeds per cone , 
survival were studied w i t h  respect to 

s i tes in the East Kootenays . This method 
and v i able d i rect seed i ng technique on some 

damaging agent s ,  seedling germinat ion and 
seed wafers and plantat ions . 

1 0 5 2 .  CARLSON, L . W . BELCHER, J .  Seed treatment fungicides for control of con i fe r  
damping-of f :  laboratory and g reenhouse t e s t s  1 9 6 8 - 1 9 6 9 . 
Can. Plant D i s .  Surv . ,  1970 , 5 0 ( 2 ) : 6 3 - 7 3  
Subject Codes : NIA 
BID: 5 2 0 8 6 4 2 9  

1 0 5 3 .  CAYFORD, J . H .  ( Ed i to r ) .  D i r ect seeding sympos ium,  Timm i n s ,  Ont a r i o ,  September 
1 1 ,  1 2 ,  1 3 ,  1 9 7 3 .  
Canadian Forestry Service, 1 9 7 4 ,  No .  1 3 3 9 : 1 7 8  pp . 
many r e f .  
Subject Codes : N/A 



CAB: 3 9 0 7 8 7  
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Comp r i ses 1 7  papers ( i n Eng l i s h ,  w i t h  French summa r i e s  and separate sets of 
references ) presented at the sympos ium, whi c h  was sponsored jointly by the 
Canadi an For e s t r y  Service and the Ont a r io M i n i s t r y  o f  Nat u r a l  Resources . Three 
papers are concerned w i t h  aspects of d i rect sowing i n  the north-eas t e r n  USA, 
previously d i scussed at the sympos ium at Amhe rs t ,  Mas s . , in 1 96 4 .  The other 
papers are concerned w i t h  Canada, and the volume as a whole g i ve s  an out l ine of 
the present status of d i rect sowing in that cou n t r y ,  summa r i zes the resu l t s  
aChieved s o  f a r  and indicates the problems t h a t  rema i n  t o  b e  solved . A t  presen t ,  
d i rect sowing i s  used on ca . 1 0 %  o f  the acreage included i n  the Canad ian 
a r t i f i c i a l  regeneration programme. Success has been variable, being achieved 
quite cons i stently w i t h  P i nus banks i ana , but r a r e l y  w i t h  P i cea mariana, Pinus 
contor t a ,  P i nus s trobus and Picea glauca . 

1 0 5 4 .  EDWARDS, D . G .  Ef fect of a soi l wet t i ng agent on germination of four important 
B r i t i s h  Columb i a  con i f e r s .  

1 0 5 5 .  

Forest r y  Chron i c l e ,  1 97 3 ,  4 9 ( 3 ) : 1 26 - 1 2 9  
8 ref . 
Language : en 
Summar y  Languages : f r  
Subject Codes : N/A 
CAB: 2 2 6 4 3 9  

Germi nation tests were made w i t h  seeds o f  Pseudotsuga menz i es l l ,  P i nus contor t a ,  
Picea glauca and P .  s i tchens i s  placed on f i l t e r  paper and continuously i r r igated 
w i th four concentrat ions ( f rom 0 . 00 1  to 1 % )  o f  I So i l  Wet !  ( an alkyl aryl 
polyethoxyethanol c u r rently used i n  cont a i ne r  soi l m i x tures to make hydrophob i c  
cons t i tuents wettable ) .  Germination was completely i n h i b i ted i n  a l l  four spec i e s  
at t h e  1 %  concent rat ion . W i t h  a 0 . 1% solution, i . e .  t h e  concent ra t ion 
recommended by the manufacturers ,  the reduction in germina t ive capaci t y  was 46% 
for Picea s i tchens i s  and between 5 and 11% for the other spec ies ; radicle lengths 
were a l so reduced. No phytotoxic ef fects as judged by germination or seedling 
s i ze were observed i n  any of the speci es when t r eated w i t h  solu t i ons o f  
concent r a t i ons l e s s  than or equal t o  0 . 0 1 % . 

EL-LAKANY, M . H . , SZ IKLA I ,  O .  
S i lvae Gene t i ca ,  1 97 5 ,  2 4 ( 4 ) :  
1 0  r e f . 
Language : en 
Summar y  Languages : de 
Subject Codes : N/A 
CAB: 5 9 4 6 7 1  

Ef fect o f  seed ext racts o n  radiosens i t i v i t y .  
1 1 3 - 1 1 5  

Descr ibes laboratory expe r i ments i n  Vancouver to study the r e la t i ve sens i t iv i t y  t o  
gamma - i r ra d i a t ion of seeds o f  Pseudotsuga menz i es i i  and Pinus contor t a  soaked i n  
extracts of seeds of these species vs . seeds soaked i n  water o r  kept d r y .  At a 
lower dose of r a d i a t ion ( 1000 R ) ,  soa k i ng seeds i n  ext racts before i r ra d i a t ion 
s t imulated germi nat ion . Seed ext racts appeared to have a r a d i osens i t i z ing e f fect 
at higher doses of r ad i a t i on in both spec i e s ;  t h i s  e f fect was apparently related 
to processes w i t h i n  the seed, s i nce i t  was very s l i gh t  when, i n  one t reatment , the 
seeds were not themselves i r radi ated but were soaked i n  ext racts that had been 
i r rad iated . Experiments are planned to inve s t i ga t e  whether these e f fects a r e  
related t o  systems i n  t h e  embryo o r  i n  t h e  endosper m .  

1 0 5 6 .  FRYK, J .  "Biolog i cal" sowing experiments a t  A B  Iggesunds Bruk i n  1977-19 7 8 .  
Result s  and pract ical recommendat ions . 
Sveriges Skogsvards forbunds T i d sk r i f t ,  1 9 7 9 , 77 ( 2 ) :  59-68 

,. L�nguage : sv 
Subject Codes : 4 . 2  
CAB: 1 0 7 1 4 4 1  

A ser ies o f  expe r i ments was performed on Scots pine ( Pi nus sylves t r i s )  and 
lodgepole p i ne ( P .  contorta ) at Hal s i ngland and Ha r jedalen, central Swede n .  Two 
sowing methods were used , v i z .  broadca s t i ng o n  patches and d r i l l ing i n  f u r rows 
made by a FIAB harrow, and the e f fec"ts on seed l i ng s u r v i va l  of factors such as 
soil type, a lt . ,  sowing date and cove r i ng mat e r i a l s  were examined. Prel i m i na r y  
results a f t e r  1 or 2 growth per iods are tabulated . O n  average, emergence was 
better for the nat i ve P. sylvest r i s  than for P. contort a ,  b u t  the d i f ference had 
decreased by 1 9 7 8 ,  owing to delayed germina t ion of P .  conto r ta . The best r e s u l t s  
were obt a i ned o n  m o i s t  permeable soi l .  Of t h e  cover i ng mater i a l s  tested , only 
g r avel ( 2-4 rom f r ac t i on )  enhanced emergence .  Seedl i ng s u r v i va l  of both spec i e s  
w a s  sat i s factory even at 5 0 0 - 6 0 0  m a l t . but i n  both these cases s i te preparation 
is par t icularly important". I n  cen t r a l  Sweden the sowing season should not 
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continue beyond mid to l a t e  J u l y ,  because in l a t e r  sowings the r i s k  of f a i lu r e  
i ncreases rap i d l y .  

1057 . GORDON , A . G . , WAKEMAN , D . C . ,  GHAZAL, H .  T r i a l s  o f  t h e  f l u i d  d r i l l ing techniques 
on con i fe r  seed s .  
Res .  I n f o .  Not e ,  Fores t r y  Comm i s s ion, UK, 1 9 7 9 ,  No. 4 8 :  4 pp. 
Subject Codes :  N/A 
CAB: 1 2 2 9 5 6 7  

Laboratory and nursery t r i al s  i n  B r i t a i n  showed that t h e  method used t o  prepare 
seeds for f l u i d  dr i l l ing ( sowing pre-germinated seeds i n  a gel ) gave the same 
f i nal germination % as a s i mple mod i f i cation of the standard Fore s t r y  Comm i s s ion 
pre-sowing chi l l ing treatment ( mod i f ied by ' naked incuba t ion ' of the c h i lled seeds 
in pla s t i c  bags at 23 deg C ) .  The pregerrnination in both methods increased the 
speed of germinat ion resu l t i ng in increased ht . growth of S i t k a  spruce and 
lodgepole pine by the end of the season. The gel used i n  f l u i d  d r i l l ing had no 
adverse ef fect On sow i ng .  Water incubation of c h i l led seed reduced germination.  
Another account of a s tudy o f  forage use by the Rocky Mounta i n  elk ( Cervus elaphus 
( Canadens i s )  nelsoni ) i n  1 9 7 1  and 1 9 7 2  i n  an area of ponde rosa p i ne ,  Douglas- f i r ,  
or subalpine f i r  ( Abies las iocarpa ) as cl imax species , w i t h  western larch ( La r i x  
occident a l i s ) ,  Engelmann spruce , lodgepole p i n e ,  and whi t ebark pine ( P inus 
a l b icau l i s )  as seral ( and o f t en dominant ) spec ies . Approx . one t h i rd of forage 
was browse and i ncluded populus t remuloides and P .  t r i chocarpa ( f rom feeding s i te 
observat ions ) ,  and whi teba r t  and lodgepole p i nes and Douglas - f i r  ( f rom rumen 
analys i s )  . 

1058 . HOCKING, D .  E f fects of s t ra t i f icat ion of Alber t a  whi t e spruce and lodgepole p i ne 
seeds on emergence in ope r a t ional seedbeds . 
B i-monthly Research Notes , 1 9 7 2 ,  28 ( 4 ) :  26-27 
5 ref . 
Subject Codes : N/A 
CAB: 067799 

Experimental sowings of s t ra t i f ied and non- s t r a t i f ied seed of p i nus contorta var . 
l a t i fo l i a  showed sign i f i cantly better results from uns t rat i f ied seed , which 
confi rmed the current pract ice of not s t r a t i f y i ng seed of t h i s  spec ies . P i cea 
g l auca seed , on the other hand , which is currently s t rat i f ied before sow i n g ,  gave 
very complex and i nconsi stent resu l t s ,  some s i gni f i cantly supe r ior per formance 
b e i ng shown in d i f ferent seedlots by s t ra t i f ied and by uns t rat i f ied seed . No 
c l i nal var i a t i on could be d i scerned , and i t  is recommended that , unt i l  the 
s i tuation has been f u r t he r  elucidated, seed of P .  glauca from Alber ta ( va r .  
albert iana ) should not be s t ra t i f i ed . 

1059 . KAMRA, S . K .  Studies on P i nus contorta ( Doug . ex Loud . )  seed germinated at 
d i f ferent tempe ratures . I N :  P i nus contort a a s  a n  EXot i c  Spec ies . 

106 0 .  
, 

Proc. of the 1980 IUFRO Working Pa r t y  Meeting on P i nus contorta provenances 
( S2-02-06 ) in Norway and Sweden. Research Note No. 3 0 ,  1 9 8 1 :  2 8 7 - 2 9 8  
1 5  ref .  
Subject Code s :  
RCA: XI093 

Thi s  paper deals w i th 
of nine samples of 
apparatus . 

a compa r i son of the percentages and the rates of germination 
P i nus contorta seed at 1 0 ,  20 and 20-30 deg . C on Jacobsen 

KAUFMANN , M . R . , ECKARD, A . N .  Water potent i a l  and temperature 
� germination of Engelmann spruce and lodgepole p i ne seeds . 

For .  Sci . ,  1 97 7 ,  23( 1 )  : 2 7 - 3 3  
Subject Codes : N/A 
BID: 640 26401 

e f fects on 

The ef fects of water s t ress and temperature on seedling emergence from sa i l or 
germination in solut ions were s t ud i ed on Engelmann spruce ( Picea engelmann i i )  and 
lodgepole pine ( Pi nus contor ta ) .  Seed emergence or germination was reduced by low 
water potent i al s  both i n  soi l  and in polyethylene glycol solut ions . Emergence 
f rom s a i l  was about equal at 16 deg . and 25 deg . C ,  but reduced at 35 deg . C .  
The t ime lags before i n i t i a l emergence or germination were s im i l a r  for both 
spec ies , and low water poten t i a l s  resulted in longer t i me lags . Howeve r ,  the t i me 
required for 25% eme rgence at 16 deg . C  was about 2 days longer for p i ne than for 
spruce . These data suggested that Engelmann spruce estab l i s hment may occur more 
rapidly than that of lodgepole pine in cool envi ronment s .  Seed l i ng emergence was 
s i milar u s i ng 2 nursery s o i l s  which d i f fered widely in t he i r  ef fects on subsequent 
seedling growth. 
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106 1 . LEADEM, C .  The e f fect of soaking seeds on germi na t ion of some major B . C .  
trees . E . P .  8 3 5 . I N :  Forest Research Review 1981-8 2 .  

forest 

106 2 .  

1 06 3 .  

M i n i s t r y  of Forest s ,  V i ctor i a ,  B . C . ,  1 9 8 3 :  1 5  
Subject Codes : N/A 
RCA: XI044 

Results show that wh i t e  spruce, lodgepole pine, and western hemlock seeds 
germinated about the same whether they were pre-soaked or not . Amaba l i s  f i r ,  
S i tka spruce, and Douglas- E i r  seed germination was s i g n i f icantly i mproved when 
soaked p r ior to s t r a t i f i c a t i o n .  Seeds germinated equally well i f  soaked for 1 6 ,  
2 4 ,  o r  3 2  hou r s ,  but germination dec l i ned s l i ghtly i f  soaked for 4 8  hou r s .  The 
ef fects of d i f ferent presoaks were not enough to mer i t  changing the stand i ng 
24-hour soak ing pe r iod cur rently presc r i bed for B . C .  forest tree seeds . 

LEDGARD, N . J .  
revegetat ion . 
New Zealand J .  
Subject Codes : 
BIO: 6 3068660 

Research into the d i rect seed ing of woody plants 

For . ,  1 9 7 6 , 2 1  ( 2 )  : 2 5 3 - 2 6 4  
7 . 4 . 4  

i n  h i gh count r y  

Revegeta t ion of h i gh country b y  d i rect seeding w i t h  woody spec i e s  was invest i gated 
in the C r a i g i eburn Range ( New Zealand ) ,  us i ng P i nus contort a ,  P. mugo, and Alnus 
v i r i d i s .  Cover was essen t i a l  to protect seedl ings f rom ext reme c l i ma t i c  e f fects , 
par t icularly w i nter frost heave, and the most pract ical way of prov i d i ng cover was 
w i t h  a sown sward of grasses and legume s .  Al though s u r v i va l  of P .  mugo on bare 
ground was a s s i sted by the appl icat ion of a complete fert i l i ze r  m i x ,  on 
sward-covered ground h i gh rates of fe r t i l i ze r  increased interplant compe t i t ion and 
depressed the s u r v i va l  of tree seedl ings . Tree seed pelleting w i th a var i ety o f  

nut r ients d i d  not improve seedl i ng s u r v i val o r  growth. I n  pot t r i a l s  myco r r h i z a  
development i n  the roots of p i nes greatly increased seedl i ng growt h .  Coa t i ng 
seeds w i t h  bas i d iospores of these fungi has not , so f a r ,  proved a pract ical means 
of f ield inocu lat ion. Sp r i ng sowings were more successful than aut umn sowings 
except on s i tes covered w i t h  snow throughout the w i nter . 

LEDGARD, N . J .  
Rehab i l i ta t i on 
FRI Sympos i um ,  
Subject Codes : 
CAB: l 2 0 3 5 5 9  

D i rect seeding of trees and shrubs . 
of Mount a i n  Lands . 
New Zealand Fo rest Service,  1 9 7 8 ,  No . 

N/A 

I N :  

1 6 :  

Revegetat ion i n  the 

l 5 3 - l 60 

An account of d i rect sowing t r i a l s  w i t h  ( a )  P i nu s  mugo, ( b )  P .  contorta and ( C )  
Alnus v i r i d i s  at 990-1240 m alt . i n  the C r a i g ieburn range . Most s i tes where 
establ i s hment was successful had some depleted shrub or grass cover to protect 
seedlings from ext remes , espec i a l l y  frost heave; temporary herbaceous cover was 
essen t i a l  for w i nter s u r v i val on bare s i t es . Survival of ( C )  above 1000 m was 
poo r ;  ( a )  s u r v i ved better than ( b )  a f t e r  15 months on a l l  s i tes . Myco r r h i zal 
inoculation and the equivalent o f  50 kg/ha each o f  N and P increased OM of ( a )  
seedlings by over 50% i n  greenhouse expe r i ment s ; approp r i ate methods have yet to 
be developed for f i eld appl i ca t i on .  

106 4 .  LOC K ,  w. , SUTHERLAND, J . R . ,  SLUGGETT, L . J .  Fung i c ide treatment of seeds for 
damping-off control in B r i t i sh Columb i a  forest nurser ies . 
Tree Plante r s ' Notes , 1 9 7 5 ,  2 6 ( 3 ) :  16-18 , 2 8  

, 7 �ref . 
Subject Codes : N/A 
CAB: 5 8 4 9 9 4  

Descr i bes f i eld t r i a l s  to t e s t  the value of e i ght f u ng i c i des i n  preventing pre
and post- emergence damp i ng-o f f  in seeds and seed l i ngs of Pseudotsuga menz i es i i ,  
P i cea s i tchens i s ,  P .  glauca and P i nu s  conto r t a .  Fung i c i des were app l i ed t o  the 
seeds by d i f ferent methods ( desc r i bed ) ·  and the seeds were sown in 19 7 1 ,  1 9 7 2  and 
1 9 7 3 .  Results ( tabulated ) show that none of the fung i c i des tested gave a 
cons i stent increase i n  plant survival ; they could, however ,  be used to prevent 
severe losses in years when damping- o f f  i s  endemi c .  Benla t e ,  a l t hough 
ineffec t i ve against pyt h i um and Phytophthor a ,  i s  recommended because i t  i s  less 
phytotox i c  than the more commonly used captan. S i nce soaking seeds in fung i c i de 
proved i n e f f ect i v e ,  the problem of ach i e v i ng uni form seedling dens i t i e s  w i t h  
pelleted seeds rema i n s .  Further research i s  recommended . 
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1065 . PROCHNAU, A . E .  
douglas- f i r ,  and 
B r i tish Columb i a  
4 0  ref . 

D i rect seeding exper iments 
lodgepole pine in the central 
Forest Service,  Research Note 

w i t h  whi t e  spruc e ,  alpine 
interior of B r i t i sh Columb i a .  
No. 3 7 ,  1 96 3 ,  2 4  pp . 

f i r ,  

Subject Codes : 7 . 1  
RCA: XI074 

The purpose 
regene r a t ion 
spruce-alpine 

of 
by 
f i r  

t h i s  work i s  
natural means 
forests in the 

to evaluate the poss i b i l i t i e s  of obt a i n i ng 
and by d i rect seeding of tree species of the 

central i nt e r ior o f  B r i t i s h  Columb i a .  

1066 . REDMANN, R . E . , ABOUGUENDI A ,  Z . M . Germinat ion and seed l i ng growth on substrates 
with ext r eme pH laboratory evaluation of b u f f e r s . 
J .  App l i ed Ecol . ,  1979 , 1 6 ( 3 ) :  901-907 
Subject Codes : 7 . 4 . 4  
L I SC :  4 7 3 9 4 2  

Germination and e a r l y  seedling growth o f  P i nu s  contorta and Picea glauca were 
examined, u s i ng d i s t i lled water ( pH 6 . 3 ) ,  e i ght a C i d i c  b u f f e r  sol u t i ons ( pH 2 . 2 ) ,  
and eight a l k a l i ne b u f f e r  solut ions ( pH 9 . 0 ) .  Four of the a c i d i c  b u f fe r s  
s ignif i cantly i ncreased germination of P .  conto r t a ,  a s  compared t o  the control 
( di s t i lled water ,  pH 6 . 3 ) .  All but one a l k a l i ne b u f f e r  s i gni f icantly reduced 
germination of P .  contort a .  All but 2 o f  the 1 6  b u f f e r s  s igni f i cantly reduced 
germination o f  P. glauca and 5 b u f f e r s  totally i nh i b i ted germina t ion. Seed l i ng 
growth of P .  contorta a t  pH 2 . 2  v a r i ed between 1 0  and 4 3 %  o f  the cont rol , and at 
pH 9 . 0  v a r i ed between 0 and 59% of the cont rol . The equivalent seedl i ng growth of 
P .  glauca was 0-28% , respect ively.  C i t r ic ac id-potas s i um hydrogen phosphate was 
the mos t  stable and phys iolog ically i nnocuous a c i d i c  buf f e r ;  glycine- sodium 

hydrox ide was the most innocuous a l k a l i ne buf f e r . The osmo t i c  pote n t i a l  of 
c i t rate-phosphate b u f f e r s  was v a r i e d ,  u s i ng polyethylene glycol . The results 
indicated that the osmot i c  poten t i a l  o f  the buffers was not low enough to explain 
reductions in germination and seedling growth; the components of the b u f f e r  were 
apparently tox i c .  The results are applicable to the revegetation o f  mine spoils 
and t a i l ings , a f f ected by ext reme a c i d i t y  or a l ka l i n i t y .  

1067 . SUTHERLAND, J . R . , EDWARDS, D . G . W .  P i gments for u s e  on con i fe r  seeds sown i n  
forest nuse r i e s .  

106 8 .  

, . 

Report , Pac i f i c  FOr .  Res .  Cent r e ,  Canada , 1 9 7 6 ,  No. BC-X- 1 4 6 : 1 2  pp . 
1 1  ref . 
Language :  en 
Summary Language s :  f r  
Subject Codes : N/A 
CAB: 710477 

Tr ials o f  three commer c i a l  seed-app l i ed p i gments ( ye l low, blue and red ) showed no 
s ig n i f icant e f fect on germination and seedling growth i n  pseudotsuga menzies i i ,  
Picea s i tchens i s ,  P .  glauca , P i nu s  contorta and Tsuga heterophylla . 

SUTHERLAND, J . R . , WOODS, T . A . D . , et 
Tree Plant e r s ' Notes , 1 9 7 8 ,  29 ( 3 ) :  
3 r e f . 
Language : 
Summary Languages : 
Subject Codes : N/A 
CAB: 1 3 8 0 4 0 9  

a l .  Dus t i ng seeds w i t h  alum i num powde r .  
1 4 - 1 6  

Aluminium powder has recently been used as a seed lubr icant and animal repell ent 
i n  direct-sowing t r i a l s .  A st udy was made of the effects of Al powder on 
germination, growth and s u r v i va l  of seeds of S i tka spruce,  whi t e  spruce , lodgepole 
pine and coastal and interior forms of Douglas- f i r .  I t  was found that Al powder 
s i g n i f i cantly reduced germination of a l l  spec ies except interior Doug las- f i r .  
Survival was not a f fected . shoot growth was less i n  both forms o f  Douglas- f i r  and 
i n  white spruce ; S i t k a  spruce and lodgepole pine were una f fected . D r i l l  
per formance was not i mproved by A l  powder .  

1069 . SUTHERLAND, J . R . , WOODS, T . A . D . , ILNYTZKY, S .  pes t i Ci d e  phytotox i c i t y :  s t u d i es 
with seed s ,  germinants and seed l i ngs of B r i t i s h  Columb i a  coni f e r s . 
Repo r t ,  Pac i f i c  Forest Research Cent r e ,  Canada," 1 9 7 7 ,  No. BC-X- 16 5 :  7 pp . 
Subject Codes : 6 . 5  
CAB: 9 1 4 8 3 5  
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The petroleum weedk i ll e r s  AWK No. 1 and AWK No. 1 Speci a l ,  the insect i c i de s  
d i a z i no n ,  t r ichlorphon, malathion and carbaryl and t h e  fungicides benomy l ,  
fenaminos u l f  and Neutro Cop ' 5 3 '  were applied t o  5 developmental stages of 
pseudotsuga menz i es i i ,  Picea s i tchens i s ,  Picea glauca , Tsuga heterophylla and 
P i nu s  contorta i n  greenhouse and f ield expe r i ment s .  The 2 weedk i l!ers were tox i c  
t o  most stages o f  most spec i e s  i n  the greenhouse but not i n  the f i eld . 
Fenaminosulf caused mor t a l i  ty and reduced ,growth of a l l  species i n  the greenhouse 
and in the f ie l d .  Benomyl caused no ser ious phytoto x i c  ef fects . Phytotox i c i t y  
decreased w i t h  increased seed l i ng age . 

1 0 7 0 .  VAN DEN DRIESSCHE, R .  Overwinter sowing of seed pelleted by H i lleshog . 
7 86 . 07 ,  1 1 .  I N :  Forest Research Review 1981-82 . 

E . P .  

M i n i s t ry o f  Forest s ,  V i cto r i a ,  B . C . , 1 98 3 :  2 0  
Subject Codes : N/A 
RCA: XI045 

7 . 3  NURSERY PRACTICE 

1 0 7 1 . BOOTH, I . P .  The product ion and use o f  tubed seedlings i n  I r i sh fores t ry . 
I r i sh Fores t r y ,  1 9 7 7 ,  3 4 (  2 ) :  91-98 
4 r e f . 
Subject Codes : 7 . 4 ,  8 . 5  
CAB: 9 1 4 7 0 5  

A n  account of t h e  method and cost of production of seedlings o f  Picea s i tchens i s .  
P i nus contorta and P i nus radiata i n  open-ended , pOlystyrene tubes i n  a heated 
polythene tunnel .  The most expen s i ve pa r t  of the method was hand-cu t t i ng ' steps ' 
i n  the s ide of ploughed f u r rows at the t i me of planting to protect the seed l i ngs . 

1 0 7 2 . BURDETT , A . N .  Control of root morphogenes i s  for i mproved mechan ical s t ab i l i t y i n  
conta iner-grown lodgepole pine . 

1 0 7 3 .  

Canadian Journal o f  Forest Research, 1 9 7 8 ,  8 ( 4 ) :  4 8 ) - 4 8 6  
1 7  ref . ,  3 p I .  
Subject Codes : N/A 
CAB: 1 0 7 1 4 2 2  

Lodgepole pine ( P i nus contorta ) seedlings were r a i sed i n  cont a i ners ( Styroblocks ) 
painted w i t h  a root-growth inh i b i tor ( eKter ior lateK pa int conta i n i ng 0 . 1  kg/l i t re 
bas i c  cupr i c  carbonate ) .  Contact w i t h  t h i s  wall coa t i ng completely i n h i b i ted the 
elongation of lateral roo t s ,  thereby preventing them from growing down or around 
the conta i ne r  wal l .  Howeve r ,  when the seedlings were planted, the i n h i b i ted 
lateral roots very quickly resumed growth. Consequently , the trees soon acqui red 
a root system q u i t e  s i m i l a r  in bas i c  form to that of a naturally estab l i s hed 
seed l i ng .  From author ' s  summary . 

CANHAM, A . E .  
Applied Res .  
8 ref .  
Subject Codes : 
CAB: 7 9 6 1 1 3  

Ef fects o f  some env i ronmental factors o n  t r ee seedling growth. 
Sect . ,  Dept . ,  Ag r i c .  & Har t . ,  Reading Un i v . ,  UK , 1976 : 5 5 - 5 6  

7 . 8  

Plants of Picea s i tchens i s ,  P i nus contorta and P .  n i g r a  var . mar i t i ma were 
r a i sed f rom seed in glasshouse s ,  at 3 C02 concentrat ions , 2 daylengths and 2 rates 
o f  top dress i ng ,  and were hardened of f after 1 6 - 20 weeks , before planting out in 

, t�e fores t .  The e f fect of C02 was maKimal at 10 wee k s :  increases i n  height 
var i ed f rom 14% at 1 500 v . p . m .  with P. contorta to 5 6 %  at 3000 v . p . rn .  w i t h  
P i cea s i tchens i s .  Enriched plants were sui table for hardening o f f  1 1 / 2 - 3  weeks 
ear l i e r  than unenr i ched plant s . H i gher rates of top dress i ng caused an increased 
in seedling height of 9% a t  16 weeks . These treatments also increased f i nal stem 
d i ameter and f inal dry weight . 

107 4 .  CARLSON, L . W .  Gu i d e l i nes for rea r i ng cont a i n e r i zed con i f e r  seed l i ngs in the 
pr a i r ie provinces . 
I n f o .  Rep . ,  Northern For .  Res .  Cent r e ,  1 9 8 3 ,  No . NOR-X-2 l 4 E :  v + 64 pp . 
3 2  r e f . ,  1 1  p i .  
Language : en 
Summary Language s :  f r  
Subject Code s :  N/A 
CAB: 1 51 4 4 7 0  
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Particular refe rence i s  made to rear i ng white spruce, lodgepole pine- and j a c k  p i ne 
in Saskatchewan, Manitoba and- Albe r t a .  

107 5 .  DOBBS , R . C .  E f f ect of -i n i t i a l  mass of whi t e  spruce and lodgepole 
stock on f i el d  per formance i n  the B r i t i sh Columb i a  Inter ior ; 
Report ,  Pac i f i c  FOrest Research' Cent r e ,  V i c tor i a ,  B . C . , 1976 , No. 
pp. 

pine planting 

5 ref . 
Subject Codes : 7 . 4 ,  7 . 4 . 3  
RCA: X 1 l 4 7  

BC-X-1 4 9 :  1 4  

Thi s  two-part report i s  d i rected t o  fo rest manager s ,  as well as t o  others 

concecned w i t h  the pcactice of forestry and the forest en'J l ronment . The f i cs t  
par t ,  w r i tten i n  nontechni c a l  language, covers a l l  aspects o f  problems associated 
w i t h  the mounta i n  p i ne beet l e ,  including procedu res and guidel i nes for coping w i t h  
t h i s  insec t ,  along w i t h  a selected r-eading l i s t .  Descr-i bed i'n the second par-t ar-e 
the biolog i ca l  i nter-act ions that occur- when bar-k beetles attack tr-ees . This 
section w i t h  its b i b l i ogr-aphy for-ms the bas i s  for- pa r- t  one and can be r-efer- r-ed to 
i f  sat i s factor-y dec i s ions cannot be made w i t h  the f i r-s t  par-t alone. 

1076 . ENDEAN , F .  Con i cal container- improves seedling growth on dry s i tes . 
Tr-ee Planter s '  Notes , 1 9 7 3 ,  2 4 ( 1 ) :  26-29 
3 r-e f .  
Subject Codes : 7 . 4 . 3  
CAB: 2 0 3 3 5 5  

Descr-ibes gr-ee�1house and f i e l d  t r i a l s  i n  Albe r t a  t o  compare the survival and 
growth of ( a )  6 4 - and a l-day-old plan t i ng stock of P i nus contorta var . lat i fo l i a  
r a i sed i n  black polyethylene conta i ner-s ( 3 1/2 i nches h i g h )  cons i s t i ng o f  a large 
truncated cone ( base downwa rds)  w i t h  a s ma l ler truncated cone ( base upwa r-ds ) 
i nserted i nto i t s  upper end , and ( b )  107-day-old P .  c .  var . l a t i f o l i a  stock 
r a i sed in tubes . The con ical cont a i ne r s  were des i gned ' to aid root egress ,  and 
g i ve i ncreased root i ng volume and improved mo i s ture conserva t ion . Results ( a fter-
1 1  weeks i n  the greenhouse,  and a f ter 2 yea rs in the f i e l d )  showed that the growth 
of ( a )  was cons iderably better- than that of ( b ) . 

1077 . ENDEAN , F . , CARLSON, L . W .  The e f fect of rooting volume on the early growth of 
lodgepole p i ne seed l i ngs . 
Canad ian Journal of For-est Research, 197 5 ,  5 ( 1 ) :  5 5-60 
1 3  ref .  
Language: en 
Summary Languages : f r
Subject Codes : 2 . 3  
CAB: 4 5 1 3 8 1  

Lodgepole P i ne ( Pi nus contorta va r .  l a t i fol i a )  seedl i ngs were germinated and 
grown for 20 weeks i n  container-s w i t h  volumes ranging f r-orn 10 to 5 2 4  cm3 ( 0 . 6  to 
3 2 . 0  i n3 ) .  Cont a i ners Eor four of the seven volumes were made w i t h  three 
d i f ferent he i ght : d i ameter rat ios ( 1 : 1 ,  3 : 1 ,  and 6 : 1 ) ;  for the rema i n i ng thr-ee 
volumes the r a t i o  was 3 : 1 .  Root i ng volume had a pronounced e f fect on dry weight 
and shoot length between B and 20 weeks . Root i ng intens i t y  was inversely 
correLated w i t h  dry we ight o f  shoot and a res t r ict ing i ntens i ty of about 0 . 4 5 
mg/cm3 i s  suggested . Conf igurat ion of the container had no ef fect on dr-y weight 
or shoot leng t h .  

, . 

107 6 .  ENDEAN , F . , HOCKING, D .  Per formance a f t e r  planting of 
conta i ner-g rown lodgepole p i ne se"edl i ng s . 
Canadian Journal of Forest Research , 1 9 7 3 ,  3 ( 2 ) : 1 8 5 - 1 9 5  
1 3  r e f . 
Language : en 
Summary Languages : f r  
Subject Codes :  7 . 4 . 3  
CAB: 2 2 6 4 6 2  

four types of 

Describes a detai led study i n  Alberta i n  1 9 7 0 - 1 9 7 1  in which 10- to 16-week-old 
seedlings o f  P i nu s  contorta var . lat i fo l i a ,  reared i n  the greenhouse under four 
d i fferent nut r i ent and i r r igat ion regimes were t ransported into a controlled 
laboratory envi ronment or into the f ie l d .  A f t e r  12 weeks the see d l i ngs were 
excavated and the stem length and dry we ight o f  the shoots and roots were 
measured ; data for these and de r i ved parameter-s were compared w i t h  values found 
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at the t ime of plant i ng .  S u r v i v a l  was uni formly h ighi the seed l i ngs that were 
largest before plant ing d i d  best under a l l  cond i t ions . Res u l t s. suggest that the 
largest plant that can be grown and planted econom i c a l l y  shows the largest 
increment and achieves the greatest total dry weight and root dry weight in the 
f i rs t  growing season a f ter plant i ng ou t .  The need foe phys iological rather than 
morpholog i c a l  g r a d i ng of seed l i ngs is s t ressed . 

1 07 9 .  ETTER, H . M . , CARLSON , L . W .  Suga r s ,  relat i ve water content ,  and growth a f t e r  
planting o f  dormant lodgepole p i ne seed l ings . 
Cana d i an Journal of Plant Sci ence, 1 97 3 ,  5 3 (  2 ) :  3 9 5 - 3 9 9  
6 re f .  
Language : en 
Summa ry Languages : f r  
Subject Codes : 3 . 3  
CAB : 2 4 9 3 7 2  

Dormant 3-year-old seed l i ngs of P i nu s  contorta 'Ja r .  lat i fo l i a  were l i f ted f rom 
the f i e l d  i n  Alberta and stored i n  a i r-t i ght plas t i c  bags i n  t h e  d a r k  at 2 d e g  C 
for 3-4 months before planting i n  a greenhouse . The relat i ve water content ( RWC ) 
of the needles , i . e .  the wat e r  content as a % of the water content i n  a t u r g i d  
state , and t h e  sugar content of t h e  roots were determined a t  plant i ng t i me and 5 
weeks lat e r .  Plants w i t h .  act i vely growing root systems were those w i t h  a h igh 
sucrose content 5 weeks a f t e r  plant i ng ;  this d i f ference was not evident at 
plant i ng ,  and i t  i s  concluded that the sucrose was t ranslocated f rom the shoot s .  
Plants w i t h  a reduced capac i t y  for root regene r a t i on may have s u f fered damage to 
the photosynthe t i c  or sugar-t ransport systems . New root growth was unrelated to 
the RWC at plant i ng ,  but the RWC was 3-10% h i gher in the upper than in the · lower 
needles . 

1 0 8 0 .  HAR E ,  R . C .  E f fect of n i ne growth retardants app l i ed to loblolly and slash p i ne 
Cdn. Journal of Forest Research, 1 9 8 2 ,  1 2 ( 1 ) : 1 1 2 - 1 1 4  
9 ref . 
Language : en 
Surrunary Languages : f r 
Subject Codes : 4 . 1  
CAB: 1 5 39686 

In an a t t empt to dwarf seed orchard trees i n  south M i s s i s s ippi w i thout reducing 
seed product ion, 9 growth-retardant chemicals ( d i kegulac, dam i no z i d e ,  fosam i n e ,  
chlor f l u renol , EHPP, e t hephon, me E l u i d i d e ,  NAA e s t e r  and paraqua t )  were app l i ed a t  
several concent ra t ions as aqueous fol i a r  sprays o r  o i l-based b a r k  bands . All 
treatments wh ich s i g n i f i cantly reta rded growth also caused i n j u r y  or dea t h .  
Mef l u i d i d e ,  as a 0 . 7% fol i a r  spray, reduced growth and caused only mi nimal i n j u r y .  
No control or t reated trees f lowered . Slash p i ne was more sens i t ive t o  the 
chemicals than loblolly p i n e .  

1 08 1 .  HOCKING, D .  Copper t ox ic i ty i n  con t a i ne r  seed l ings grown i n  coppe r-bot tomed 
f lats .  
B i -monthly Research Note s ,  1 9 7 2 ,  28 ( 4 ) : 26 
3 ref .  
Subject Codes : 7 . 9  
CAB: 0 9 8 3 7 9  

I t  has been the prac t i ce to spray w i th copper p a i nt the trays i n  which con t a i ne r s  
a r e  stood wh i l e  rea r i ng seed l i ng s ,  i n  order t o  i nh i b i t  growth o f  roots out s i de the 
cont a i ne r s .  A compar i son of P i nu s  contorta var . l at i fo l i a  seed l i ngs grown i n  
t h i s  way w i t h  controls f rom t rays pa inted w i t h  non-copper pai nts , showed that the 
former were s igni f icantly he Cu content o f  the i r  roots was about 10 t i mes that of 

, the con t rol s .  I t  i s  recommended that unwanted root growth should be controlled by 
routine root- pruning . 

1 08 2 .  HOCKING, D . , COOK , F . D .  Myxobacte r i a  e x e r t  par t i a l  control of damping-o f f  and 
root d i sease in conta i ner-g rown t ree seed l i ng s .  
Can. J .  M i c robiol . ,  1 9 7 2 ,  1 8 ( 10 ) :  1 5 5 7- 1 5 6 0  
Subject Codes : 2 . 3  
BIO:  5 5 0 4 5 6 7 7  

1 0 8 3 .  HOCKING, D . , MITCHELL, D . L .  The i n f l uences of root i ng volume , seedl i ng espacement 
and substratum dens i t y  on g reenhouse growth of lodgepole p i ne ,  wh i te spruce, and 
Douglas- f i r  grown in e x t r uded peat cyl inde r s .  
Canadian Journal o f  Forest Research, 1 9 7 5 ,  5 ( 3 ) : 4 4 0 - 4 5 1  
1 1  r e f . 



238 

Language: en 
Summa r y  Language s :  f r  
Subject Codes : N/A 
CAB: 546571 

Seedlings of Picea glauca var . albe r t i ana , P i nu s  contorta var .  lat i fo l i a  and 
Pseudotsuga menz i es i i  were grown in closely packed e x t ruded peat cylinders 
( ' sausages ' )  of d i f ferent lengths , d i ameters and dens i t ie s  w i t h i n  a range found 
practical for use in the greenhouse . The h ighest peat dens i t y  ( O . 2 3/cm3 )  was 
l i m i t ing to all growth parameters for all spec i e s  at all the root ing volumes and 
cylinder spac i ng s  tested. At lower peat dens i t i e s  a l l  growth parameters were 
l i nearly correlated w i t h  root ing volume. At the smaller root ing volumes and 
nar rower spac i ng s ,  growth res t r i ct ions .were par t ially r e l i eved b y  compression of 
the peat to a dens i ty of 0 . 2  g,/cm3 .  

1084 . LOW, A . J . , OAKLEY, J . S .  Tubed seed l i ng s .  
Leaflet , Forest r y  Comm i s s ion, UK , 1 9 7 5 ,  No . 6 1 :  1 7  pp . 
8 r e f . 
Subject Codes :  7 . 4 . 2  
CAB: 5 6 4 5 5 6  

A summary of Fores t r y  Comm i s s ion Bu llet i n  N o .  5 3  g i v ing prac t i cal recommend a t i ons 
on r a i s i ng and planting tubed seed l i ngs of Pinus contorta and Picea s i tchens i s .  

1085 . MCCRACKEN, I . J .  Packa g i ng and cool storage o f  tree seed l i ng s . 
New Zealand Journal of Fores t r y ,  1 9 7 9 , 2 4 ( 2 ) :  278-287 
3 r e f .  
Subject Codes : N/A 
CAB: 1 2 9 9 1 4 2  

A general account of t h e  methods and effects of cool storage cove r i ng preparation 
and packaging of mat e r i a l ,  types of cool store and length of storage . Max . 
r ecommended storage per i ods a r e :  20 weeks for b i rch, alder and larch : 3 weeks 
for Nothofagus and Eucalyptus ; 18 weeks for P i nus mugo, P. conto r t a ,  P .  
ponderosa and P .  sylves t r i s ;  1 2  weeks for P .  n i g r a  and Douglas f i r :  and 6 
weeks for P .  rad i a t a .  

1086 . MCCRACKEN, I . J . , CATH, P . W .  Production and handling o f  seedlings for h i g h  
a l t i t ude plant i n g .  I N :  Re'Jegetation i n  t h e  Rehab i l i t a t ion of Mounta i n  Lands. 
FRI Sympos i um ,  New Zealand Forest Service,  1 9 7 8 , No. 1 6 :  1 8 1-194 
Subject Code-s : N/A 
CAB: 1 20 3 5 6 2  

Seedlings of ( a )  P i nus mugo, ( b )  P .  sylves t r i s  and ( c l  P .  eontorta r a i sed at 
Broken R i v e r  ( 800 m a lt . )  grew better at h i gh a l t :  than larger seedlings r a i sed 
at low alt . Nursery procedures are described for ( a ) ,  ( b ) ,  ( c ) ,  and ( d )  Alnus 
v i r i d i s ,  the importance of well- establi shed myco r r h i zal associat ions is s t ressed . 
Optimum planting stock s i ze was 10- 15 em for ( a )  and ( d )  and 2 5 - 3 0  cm for ( b )  and 
( e ) ;  root depth should be l im i ted to 10-12 cm in all spec i e s  by wrenc h i n g .  
Seedlings were l i fted w h i l e  s t i ll dormant and cool- stored i n  polythene-lined 
kraft-paper bags for plant i ng in spring;  cool-stored plants were under less water 
s t ress at planting and s u r v i ved better than p i t-stored plant s .  

1 0 8 7 .  MELLOR, G . E .  N i t rogen and con i fe r  s t ud i e s .  
D i ssertat ion Abstracts Internationa l ,  B ,  1 9 7 3 ,  3 4 ( 2 ) :  560-561 
Subject Codes : 7 . 8  

, CAB: 3 9 9 9 6 4  

De sc r i bes the e f fect of N from d i f ferent sources o n  growth o f  seed l i ngs o f  
Pseudotsuga menz l eS l l ,  Thuja p l i c a t a ,  Tsuga heterophylla and P i nus contorta va r .  
contor t a .  An add i t ional study o f  the e f fects of mud-pack i ng on seed l i ngs i s  
described i n  whiCh two- year-old seed l i ng s  of P .  menz ies i i  were l i fted i n  the 
spr i ng ,  packed in mud and then stored under v a r ious cond i t ions of l i ght and 
temperatu re . Results s howed that mud-packed seedlings stored in the f ield for 1 9  
days and subsequent l y  planted, surv ived best and had the greatest root growth. 
Treatment of the mud-packs w i t h  fer t i l i ze r  and vermi c u l i t e  had no e f fect on any of 
the v a r i ables measured . 
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1088 . M ITCHELL, D . L . , HOCKING, D . , KAY, W . C .  Ext r uded peat cyl inde r s :  t he i r  phys i c a l  
characte r i s t ics as a f fecting t r e e  seedling growth and g reenhouse drought 
tolerance . 
Canadian Journal of Forest Research, 1972 , 2 ( 4 ) :  479-486 
7 r e f . 
Language: en 
Summary Languages : f r  
Subject Codes :  N/A 
CAB: 141302 

Seedlings of Pinus contorta var .  lat i fo l i a  were g rown i n  " sausages " ,  i . e .  
containers formed by extruding a peat/water mixture into flex i bl e  plas t i c  tubing 
whi c h  is then cut into short uniform cyl i �de r s .  The reduction i n  peat particle 
s i ze that occurs du r i ng extrus ion i mproved the rate of moi sture absorption and 
decreased the rate of moisture los s .  The peat dens i t y  in the sausages can be 
var ied by controlling the water content in the feed mixture . Seedling growth 
decreases as peat dens i t y  increases . Seedlings in sausages are less a f fected by 
drought than are seed l i ngs in r i g i d  tubes f i l led w i t h  loose peat .  

1089 . MITCHELL, D . L . , HOCKING, D . , KAY, W . C .  Reforestat ion w i t h  tree seedl i ngs grown in 
e x t ruded peat cylinde r s :  Part I - Mechanical aspects of the process .  
Transact ions of the Ame r ican Soc i e t y  of Agr i cu l t u ra l  Engineer s ,  1 9 7 2 ,  1 5 ( 1 ) :  
36-39 
15 ref . 
Subject Codes :  N!A 
CAB: 0 5 9 8 7 3  

The process , i n  w h i c h  a peat:water mi xture i s  compressed in a rot a t i ng auger and 
the compressed ma t e r i a l  is extruded into a thin-walled, tubular plast i c  casing 1 "  
i n  d i ameter and 1 5 - 2 0 ' long ( subsequently c u t  into 3 "  sect ions ) i s  des c r i bed and 
i l lustrated . Experiments have shown that conta i ne r s  f i lled w i t h  a growth medium 
of uniform predetermined compact ion a re produced, and that controlled v a r i a t ion in 
container volume and growth-medium dens i t y  i s  pos s ib l e .  Growth of P i nus contor t a  
seedlings in conta i ners thus made i s  equivalent or supe r ior t o  growth i n  s i m i l a r  
conta iners f i l led manually . 

1090 . MORBY , F . E . , RYKER, R . A .  Winter storage and packaging e f fects on Lucky Peak 
seedlings . 
USDA For .  Ser v o  Res . Note, Intermounta i n  For .  and Range Exp. S tn . , 197 5 ,  No. 
INT- 19 5 :  10 pp . 
3 ref .  
Subject Codes : N/A 
CAB: 5 5 6 5 2 3  

Seedlings ( 1  + 0 or 2 + 0 )  o f  Pinus ponderos a ,  Pinus contorta ( va r .  1at i fo l i a ) ,  
pseudotsuga menz i es l l  var .  glauca , Picea engelmanni i ,  Lar i x  occidental i s  and 
purshia t r i dentata at the Lucky Peak nur s e r y ,  Idaho, were l i f ted in Nov . and 
stored at 33 deg or 28 deg F in paper bags or in crates . Survival and growth at 
f i ve plant i ng s i tes were compa red w i t h  those for s im i l a r  plant i ng stock l i fted · in 
Feb . /Ma r .  Storage at 28 deg F reduced s u r v i va l  and growth for most spec i es . The 
best packag i ng method and l i f t i ng season v a r i ed w i t h  the species but , in gene r a l ,  
autumn l i f t i ng i s  thought t o  b e  feas ible in t h e  a r e a  studied . 

1091 . PELTON , N . R .  The " Pelton mudpack " : an alternate form of plant i n g .  
form of planted t rees . Ses s i on D :  Douglas - f i r  Region. 
M i n i s t r y  of Forests & Canadian Forest Service, 197 8 :  2 5 3- 2 5 6  
3 p l .  

, Spbject Codes : 2 . 3 , 7 . 4 . 2  
CAB :  1 1 4 6 8 5 2  

I N :  Root 

Lodgepole pine " mudpacked" plant i ng stock ( roots packed in a peat m i x t u r e )  
e x h i b i ted l e s s  root deformation than e i ther bare-root stock or container-grown 
plugs . The mudpacked stock showed heavy lateral root development s i m i l a r  to that 
of naturally regenerated seedling s .  I t  i s  suggested that growing o f  the stock in 
a controlled envi ronment would provide �ven better resul t s . 

1092 . ROSVALL-AHNEBRINK, G .  A r t i f i c i a l  hardening of spruce and pine seed l i ng,s i n  
plas t i c  greenhouses . 
Translation, Envi ronment Canada, 1980 , No. OOENV TR- 1 8 7 4 : 10 pp . 
Subject Codes : 6 . 4  
CAB: 1 5 1 4 4 6 7  
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1 0 9 3 .  SALT, G . A .  Forest pathology: abnormal needle 
p i ne .  I N : Report on Forest Research, Fores t r y  
1 r e f . + 1 pi . 

development i n  
Comm i s s ion, UK . 

young lodgepole -
1 9 7 5 :  59-60 

Subject Code s :  6 . 4  
CAB: 6 0 4 3 0 3  

Reports s t u d i e s  o f  t h e  e f f ect o f  storage cond i t i ons o n  poor needle development i n  
P i nu s  contorta . Polythene bags , each conta i ning 1 0 0  transplants. ( I  + , 1 ) o f  each 
o f  two provenances o f  s i tka spruce, grand f i r ,  and lodgepole pine ,' _were stored at 
2 ,  5 or 10 deg C from 14 Dec .  197 3 unt i l  2 Apr i l  1 9 7 4 .  The transplants were 
planted. at Wareham, Dor set , on the next day . Most plants s u r: v i ved har s h  weather 
for a mont h  after plant i n g .  Buds on P .  contorta broke normally t o  produce a t u f t  
of new green needles , b u t  when shoot.s s t a r t ed t o  elqngat e ,  ' bottle-brus h '  
abn_ormali t i es appeared on some plant s .  Among plants stored a t  2 ,  5 and 1 0  deg . , 
abnormal needle development was seen respecti ve-ly on 6 5 ,  7 3  and 8 3 %  of plants i n  
July and on 18 , 1 9  and 3 3 %  i n  Dec. I t  i s  concluded tha t poor needle development 
i s  a' phys iOlog ical rather than a pathological phenomenon. 

1 09 4 .  SIMPSON, D . G .  Product ion of container grown con i f e r  seed l i ngs i n  sewage sludge 
compost . E . P .  877'. 0 2 .  IN : Forest Research Review 1981-198 2 .  
M i n i s t ry of For e s t s , V i ctor i a ,  B . C . , 19 8 3 :  24 
Subject Code s :  N/A 
RCA : XI046 

109 5 .  TAHER, M . M . , COOK E ,  R . C .  Shade induced damping-off i n  con i fer seedlings pa-r t l .  
Ef fects o f  reduced l ight intens i ty on infect ion by necrot rophi c  fung i . 
New Phyto1 . ,  197 5 ,  7 5 ( 3 ) :  5 6 7 - 5 7 2  
Subject Codes : N/A 
BIO: 6 1 0 3 3 4 0 7  

1096 . THOMPSON , S . , STAPLETON , C . M . A . , STEVENSON, A . W .  Growth o f  lodgepole p i ne 
seed l i ngs r a i sed under clear polythene cloche s .  IN : P i nu s  contort a a s  a n  Exo t i c  
Speci e s .  
Proc . o f  the 1980 IUFRO working Party Meeting on P i nus contorta provenances 
( S2-02-0 6 ) in Norway and Sweden. Research Note No . 3 0 ,  1981 : 1 5 5- 1 6 5  
1 5  r e f . 
Subject Codes : N/A 
RCA: X1084 

Cloche construct ion i s  desc r i bed . Growth response of P i nus contorta Doug l .  
seed through 2 4  weeks under cover are d i scussed.  

from 

1097 . WANG, B. germination requi rements and e f fect o f  seed weight on germination and 
early seed l i ng development of Alberta lodgepole p i ne .  
1979 : 2 6  pp . 
Subject Codes : N/A 
RCA: XI0 3 0  

7 . 4  PLANTING 

1098 . ADAMS , D . L .  Germination t r i a l s  of forest t ree seed wafe r s .  
, � Project IDA-ES-0 1 1 3 ,  Uni v .  o f  Idaho, Moscow, IDA , 0 1  July 7 5  to 3 1  Dec 76 

Subject Codes : 7 . 4 . 4  
CRrs: 0070006 

Obj e c t i ves : This project entai l s  a study of a rap i d  and potent i a l ly inexpens ive 
method o f  estab l i s h i ng t ree regeneration on d i sturbed s i te s .  Waf e r s  composed of 
vermicu l i t e ,  methyl cellulose, and act i vated carbon and conta i n i ng tree seeds w i l l  
b e  tested t o  evaluate germination charact e r i s t i c s . Approach: Three separate but 
related g reenhouse s t u d i es w i l l  be undertaken to evaluate the germination 
potent i a l ,  i . e . , the t i me requ i red for germinat ion , and the total germination 
percentage , of wa f e r i zed western white p i ne ,  ponderosa pine , lodgepole p i n e ,  
Douglas- f i r ,  grand f i r  and western larch seed . Compari sons w i l l  be made among t he 
several speci es of waf e r i zed seed, between wa fe r i zed seed and naked seed , and 
between d i f ferent methods of planting wafe r s .  Progress : Thi s  project enta i l s  a 
study of a rap i d  and potent i a lly inexpensive method of establ i sh i ng tree 
regeneration on d i s t urbed s i te s .  Wafers composed o f  a seed embedded in a tablet 
o f  vermicu l i t e ,  methylcellulos e ,  and activated carbon were tested to evaluate 
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germination character i s t i c s .  The project cons i s t s  o f  three phases . Phase I was a 
greenhouse study which revealed that controls of untreated Douglas- f i r  and 
ponderosa pine seed had s igni f icantly higher germination values than ' wa fe r i zed 
seed ( Alpha = . 0 5 ) .  Act i vated carbon s i g n i f i"cantly s t imulated the germination o f  
ponderosa p i n e  seed wafers b u t  had no s igni f icant e ffect o n  white p i ne or 
Douglas - f i r  seed wa fers . Phase II was on extensive f ield planting in which 
percent germination was extremely low. Mortal i t y  has been attr ibuted to severe 
spr ing and s ummer drought cond i t ions , cattle t r ampl ing,  and rodent depredat io n .  
Phase I I I  cons i s ted o f  two greenhouse s t ud i es de,s i gned to determine the e ffects 
waf e r s  have on imb i b i t i on and gas exchange. wafers s i gni ficant-ly increased the 
i mb i b i t ion rate of Douglas - f i r  seed over untreated control s . No s igni f i cant 
d i f ferences were found between wafers and controls of ponderosa and whi t e  p i ne 
seed . In the second study CO ( 2 )  evolution by seeds i s  currently being measured 
u s i ng gas Chromatographic technique s .  

1 0 9 9 .  CHATTERTON , C . E . , RYKER, R . A .  Effects o f  d i f f erent t ree packages vary w i t h  
spec ies and hab i t a t  type. 

1100 . 

USDA For .  Ser .  Res .  Note ,  Inte rmount a i n  For . & Range Expe r i ment Stn . , 1 9 7 6 , 
No . INT-2 1 4 :  6 pp . 
4 reL 
Subject Codes : 5 . 1 ,  7 . 3  
CAB: 1 0 4 4 9 1 0  

Seedli ngs . ( 2+ 0 )  of p i nus contorta and P .  ponderosa were l i fted i n  an Idaho 
nu rsery In Apr i l  1 9 7 2 ,  packed w i t h  moi s t  sphagnum moss in ( a )  polythene-l ined 
k r a f t  paper bags , ( b )  polythene bags i n s i de f i b reboard boxes , or ( c l  open-ended 
wooden crates , and planted in May/June 1 9 7 2  at two clear-felled s i tes i n  the Boise 
Nat ional fores t ,  Idaho: a P. contorta s i t e  with low temp. ( 12 . 2- 1 7 . 8  deg . C )  
and h i gh RH ( 34 � 5 1 % ) at plant ing,  and a Douglas - f i r  s i te w i t h  temp. ( 2 3 . 3- 26 . 7  
deg . C )  and low RH ( 18 - 3 4 -� ) . Height growth and 3 - year survival of P .  contorta 
were greatest in ( c )  and least in ( b )  stoc k .  Height growth and s u r v i val o f  P .  
ponderosa were least i n  ( C ) . Survival o f  P .  contorta was less than that o f  P .  
ponderosa at both s i tes . Growth of both spp. was best i n  the cooler s i t e  and P .  
contorta grew bet ter than P .  ponderosa on both s i tes . Packag i ng ( c )  i s  
r ecommended for P .  contorta and ( a )  for P .  ponderos a ,  or e i ther type under 
optimum cond i t ions . 

JAWORSKI , A . , MAJERCZYK , K .  
important exot i c  tree spec ies 
Sylwan, 1 97 5 ,  1 1 9 ( 11 ) :  41-56 
27 ref .  
Language : pI 
Summary Languages : r u ,  en 
Subject Codes : N/A 
CAB: 6 5 3 2 4 7  

Assessment o f  the comme r c i a l  value o f  the 
in the Krynica forests ( near Krakow, Poland ) .  

more 

Tabulates and d i scusses data on the increment and stem qua l i ty of 1 5  t r i a l  plot s ,  
3 1 - 7 0  years old, o f  Ah i e s  grand i s , P i nus contorta va r .  lat i fol i a ,  P .  s t robu s ,  
pseudotsuga menz ies i i  and Thuja p l i cata on deciduous or mixed-forest s i te s  at 
6 50-750 m a l t .  All the species were a s  good a s  o r  better than larch and other 
nat i ve spec ies on the same s i tes , al though P i nus contorta was very suscept i b l e  to 
damage by w i nd and congealed snow. A .  grand i s  ( 40 years old ) was outstand ing, 
followed by Pseudotsuga menz i es i i .  The results encourage t r ials o f  exotics on a 
larger scale i n  mountain d i s t r i cts of Poland . 

1 1 0 1 . KOHMANN , K .  Plant "plug-plants" deep enough] 
Nors k  Skogbruk , 1979 , 2 5 ( 5 ) :  3 - 5  
1 2  r ef . ,  2 pl . 

, Language : no 
Summary Languages : 
Subject Codes : 7 . 3  
CAB: 1 0 7 1 4 5 2  

A study o f  the ef fect of type o f  planting stock, depth o f  planting and other 
factors on stab i l i t y  and root deformat ion o f  Picea a b i e s ,  Pinus sylves t r i s  and P .  
conto r t a  w i t h  spec i a l  reference to plants r a i sed by the Koppa rfors ( mult iple 
cont a i ne r ) method . I n  a t r i a l  with 2-year P. a b i e s ,  plants i n  which the top o f  
t h e  root bal l  w a s  placed 2 - 3  c m  below t h e  sur face produced better height and root 
growth, including advent i t ious roots f rom the b u r i ed stem, than flush plant i ng .  
Results were s im i l a r  for P .  sylves t r i s .  I n  P .  ,contor t a ,  shallow planting caused 
instab i l i ty and crooked stems . Deep planting produced s t raight stems and longer 
termina l s . To improve s t ab i l i t y ,  each ind i v idual conta i ne r  w i l l  i n  future be 
equipped w i t h  6 vert i ca l  guiding r i dges to prevent spi r a l  root growth .  
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1 1 0 2 .  LINES, R .  The development o f  forestry i n  Scotland i n  relat ion to the use o f  P i nus 
conto r t a .  I N :  Pinus contorta provenance s t u d i es . 
Res .  & Dev. Pape r ,  Forestry Comm i s s ion, UK, 1976 , No. 1 1 4 :  2-5 
2 r e f . 
Subject Codes : 8 . 1 ,  8 . 8  
CAB: 1118595 

110 3 .  LOW, A . J .  Product ion and use o f  tubed seedl i ngs . 
Forestry Comm i s s ion Bullet i n ,  UK, 197 5 ,  No. 5 3 :  v i i  + 4 6  pp. 
30 r e f . + 20 pl . 
Subject Codes :  7 . 3 , 7 . 4 . 3  
CAB: 5 3 6 4 1 5  

Repo r t s  i n  det a i l  t h e  results o f  an extensive research and development programme 
of the UK Forestry comm i s s ion from 1968 to 1 9 7 3  on the production and use of tubed 
seed l i ngs of Pinus contorta and Picea s i tchens i s .  Res u l t s  from many nursery and 
forest expe r i ments are descr ibed . Seedlings grown in small pla s t i c  tubes of 
f er t i l i zed peat/sand mixture in heated polythene greenhouses are normally ready 
for planting e i ght weeks a fter sow i ng .  High rates of planting ( u p  to 7 4 0  
seedlings per hou r )  a r e  pos s ible w i t h  a spec i a l  tool ( descr i bed ) o n  peat r idges 
already stepped by hand , and planting can be done from mid Apr i l  to late August . 
Results have been s a t i s factory on ploughed peatland , but uns t a i s factory ( severe 
frost-heaving and poor height growth) on ploughed mineral soil and on f e l led areas 
on mineral soi l s .  Pract ical recommendations are made on r a i s i ng and planting 
tubed seedlings. 

1104. NILSEN, S .  Seedlings o f  Norway spruce, Scots p i ne ,  and lodgepole pine grown in 
rockwoo l .  
Meddelelser E r a  Norsk Ins t i tutt for Skog fors k n i ng ,  197 7 ,  3 3 ( 5 ) :  2 2 9 - 2 5 2  
1 pI . 
Language : en 
Summary Languages : no 
Subject Codes : N/A 
CAB: 1 1 4 6 7 0 2  

A technique was tested f o r  growing seedlings f o r  expe r i mental purposes us ing 
rockwool as growing medium in plas t i c  mult ipot trays ; i r r igat ion once a day with 
a nut r ient conta i n i ng 1 0 0  mg/ l i t r e  N was optima l .  Because Ca and Mg were released 
from the rockwool i t  was concluded that the technique was s u i t able for expe r i ments 
where the envi ronment ( l ight , temp . , humi d i ty ) i s  def i ned but not where def ine� 
nut r i t ion i s  requ i re d .  

1 1 0 5 .  SHEPPERD, W . O . , NOBLE, D . L .  Germination, s u r v i va l  and growth of lodgepole pine ' 
under s i mulated preci p i t a t ion regimes: a g reenhouse study . 
USDA For . S e r v o  Res . Note, Rocky Mounta i n  For .  and Range Exp . Stn . ,  1 9 7 6 ,  No. 
RM- 3 2 8 : 4 pp. 
5 r e f . 
Subject Codes : 7 . 3  
CAB: 7 9 6 1 1 6  

The e f fect of the amount and t im i ng o f  wat e r i ng o n  P i nus contorta seed l i ng s  was 
• observed for 22 weeks in 197 3 .  Germination and overall growth increased d i rectly 

w i t h  the amount , but not frequency of d i s t r i bu t ion, o f  water g iven ( up to 2 
inches/mont h )  whereas survival was dependent upon both factor s .  

1106 . WALKER, N . R .  Field per formance o f  Spencer-Lema i re container seed l i ngs i n  
west-central Alberta . 
Info.  Rep . , Nor t he r n  For .  Res . Cent re,  Canada, 1 9 7 8 ,  No. NQR-X-207 : 14 pp . 
9 ref . ,  1 p l .  
Language : en 
Summary Languag e s :  f r  
Subject Codes : 5 . 1 ,  5 . 2  
CAB: 1 3 6 9 0 1 )  

Sample plots planted t o  P i nus contorta var . lat i fo l i a  and Picea glauca were 
establi shed i n  197 2 ,  1973 and 197 4 ;  1st and 3 r d  year percentage s u r v i va l ,  average 
height , percentage heav i ng ,  and average OM were measured ( these were also measured 
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at 5 years for 1 9 7 2  plant i ng ) .  Overall 3ed year survi val was 80% or better for 
68% o f  plot s .  Growth was slower than expected : spec i f i c  s i te and compe t i t ion 
factors are d i scussed which may have a f fected growth and s u r v i va l . It i s  
recommended that the greenhouse r ea r i ng per iod be extended f rom 4 to 1 0  week s . 

1 10 7 .  WALKER , N . R . , BALL, W . J .  Larger cavity s i ze and longer rear i ng t i me improve 
container seedling f i eld per formance ( o f  white spruce, lodgepole pine and jack 
p i ne i n  Alberta and Saskatchewa n ) . 

1 l 0 8 . 

For .  Management Note ,  Northern For . Res .  Centre, Canada, 1 9 8 1 ,  No. 6 :  2 pp. 
Subject Codes : 7 . 3  
CAB: 1 4 9 9 7 6 3  

7 . 4 . 1  PLANTATION ESTABLI SHMENT 

FENTON , R .  R i s k s  or the case 
and the role o f  Douglas-f i r .  
N . Z .  Foc . Serv . ,  For .  Res .  
Subject Codes : N/A 

for d i vers i f i cat ion of production plantation spec ies 

B I O :  160 2 2 4 5 5  

lnst . ,  FRI Symp. ( 1 5 ) ,  1978 : 4 3 3- 4 4 6  

1 1 0 9 . GOM I S ,  H . D .  Estab l i shment of a plantation of P i nus contorta var .  
the southern cor d i llera o f  Rio Negro, Argent ina .  

lat i fo l i a  i n  

1 1 1 0 .  

Revista Fores t a l  Argent i na ,  1 9 7 3 ,  1 7 ( 4 ) : 1 0 7 - 108 
Language: es 
Summary Languages : 
Subject Codes : 7 . 4 . 3  
CAB: 249328 

Describes a plantation establi shed i n  1 9 6 8  with 1 + 2 stock at a spacing 
m ,  on a degraded, over-grazed, scrub - i nvaded s i t e ,  and g i ves det a i ls o f  
u p  t o  1 97 3 .  The p i ne has grown well ,  he ight increment i n  1 9 7 3  being ca . 
total height 2 . 5- 3 . 5  m .  t hough some fork i ng i s  evident . 

The use o f  

of 2 K 2 
inc rement 

1 m and 

KARPACHEVSKI I ,  L . O . , BUDANTSEV, P . B . , ALEKSANDROVICH, V . E .  
i nfocmational logical analys i s  for the evaluation of 
cl imat i c  factocs on the product i v i t y  of forest plant a t i ons 
aboriginal arboreal types . 

the e f fect of s o i l  
f rom i ntroduced 

and 
and 

Pochvoveden i e  ( 7 ) ,  1 9 7 8 :  126-136 
Languag e : .  r u 
Summary Languages : 
Subject Codes : 3 . 0  
Bro:  6 8 0 2 1 7 9 3  

Produc t i v i t y  of se'Jeral arbot:eal species ( Scotch pine,  Weymouth pine,  lodgepole 
p i n e ,  Norway spruce, f i r ,  oak ) int roduced i n  the European USSR ( wi t h i n  the 
bounda r i es o f  Bal t i c  Sea Area , Orlovsky region, Sacatovsky region ) is closely 
related w i t h  soil and cl imat ic factors ( humus reserves in the A + B hor i zon, humus 
content in the Al horizon, the degt:ee of base saturat i on ,  the clay content in the 
Al hor i zon, the quant i t y of summer pcec i p i tation, and the length of growing 
pe r i od ) .  Formulae are g i ven for the pred ict ion of forest plantation produc t i v i t y  

, according t o  ecological fac t o rs . 

1 1 1 1 . MIGLIOL I ,  J . A . , ROZADOS, J . J .  The growth of eKot i c  con i fers 
region of the northwest of the Provi nce o f  Chubu t ,  Argent ina .  
the Seventh World Fores t r y  Cong res s ,  4-18 Octobe r ,  1 9 7 2 .  
Buenos Ai res , Argent i na ,  1 9 7 8 :  1665-1669 

i n  the Cord i llera 
IN: Proceedings of 

Language: es 
Summary Languages :  en, f r  
Subject Codes : N/A 
CAB: 1 1 9 1 0 7 1  

1 1 1 2 .  SILLERSTROM, E .  Go easy w i th Pinus contorta . 
Skogen, 1976 , 6 3 ( 1 3 ) :  5 36 - 5 3 7  
Language: sv 
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Summa ry Languages : 
Subject Codes : 5 . 0 ,  8 . 1  
CIIB: 7 4 6 8 4 8  

Caution i s  urged i n  extending P .  contorta as a plantation spec i es i n  Sweden on 
the grounds that too l i t t le i s  known about i t  at ages greater than 50 yea r s .  
Ava i lable increment data suggest that over long periods i t  i s  not notably 
high-y i el d i ng as compared w i t h  P .  sylvest r i s .  It is recommended only for very 
h i gh or exposed s i tes . 

7 . 4 . 2  METHODS 

1 1 1 3 .  HOLSTENER-JOERGERSEN, H "  HOLMSGAARD, E .  Fer t i l i zat ion and i r r i gat ion of young 
Norway spruce on sandy so i l .  
For s t l ige Forsoegsvaesen i Danma r k ,  1 9 7 5 ,  3 4 ( 3 ) :  263-270 
4 ref . 
Language: en 
Summar y  Languages : da 
Subject Codes : N/A 
CIIB: 5 6 4 5 8 6  

Describes a t r ial i n  which plots in a poor heathland plant a t i on of Norway spruce , 
planted i n  a l ternate rows w i t h  P i nus contorta as a nurse tree i n  1960 at Gluds ted,  
Denma r k ,  were treated i n  1 9 7 1  with NPK f er t i l i ze r  and/or i r r igated to g i ve a 
roughly opt i mum mo i s ture s upp ly . Sma l l e r  repeat dosages of fert i l i ze r  were 
appl ied in 1 9 7 2  and 197 3 .  Height growth reacted to fer t i l i ze r  as early as the 
year of appl icat ion . In the second yea r ,  the fe r t i l i zer e f fect was nearly 
doubled,  and there was a small response to i r r i ga t i on .  I n  the t h i rd yea r ,  the 
r esponse to i r r igat ion exceeded that to fert i l i z i ng , and comb ined i r r i gat ion and 
f e r t i l i z i ng produced a height increment mOre than 3 t imes that on control plots 
and compa rable w i t h  the height increment of spruce of s i t e  class 1 .  

1 1 1 4 .  O ' CARROLL , N .  The nursing of S i tka spruce ( Pi cea s i tchens i s ) . 1 .  Japanese larch 
( La r i x  leptolepi s ) .  
I r i sh Forest r y ,  1 9 7 8 , 3 5 ( 1 ) :  6 0 - 6 5  
2 ref . ,  2 p l .  
Subject Codes : N/A 
CAB: 1118679 

I n  an expe r i ment i n  Co . Cor k ,  I reland, begun in 1960,  both La r i x  leptolepis and 
P i nus contorta were used as nurses for S i t k a  spruce, i n  i n t i mate m i x t u r e  
( equi valent t o  m i xture b y  s i ngle l i nes , d i agonally ) o r  i n  bands of 2 l i nes each . 
The s i te was dom i nated by Mol i n i a  caerulea and Calluna vulga r i s .  NPK f e r t i l i ze r  
was applied i n  196 7 .  There were n o  s i gni f i cant d i f ferences between treatments or 
as compared w i t h  pure spruce, for the f i r s t  10 year s .  In the next 6 years the 
larch had a s i gni f i cant e f f ect on the height growth of the spruce , and at 18 years 
the p i ne also began to show an ef fect . It i s  suggested that the e f fect o f  the 
dec iduous larch is to mob i l i z e  reserves of N .  I n  1978 ( 1 )  pure spruce plots had 
an annual height i nc rement of about 10 cm - those w i t h  p i ne 15 em and those w i th 
larch 3 5  cm.  

, . 
111 5 .  THOMPSON, S . ,  BIGGIN, P .  The use o f  clear polythene cloches t o  i mprove the growth 

o f  one-year-old lodgepole p i ne seed l i ngs . 
Fores t r y ,  1980 , 5 3 ( 1 ) :  5 1 - 6 3  
2 3  ref .  
Subject Codes : 4 . 2 ,  7 . 3  
CIIB: 1 2 3 31 5 8  

Unster i l i zed nursery beds near Elg i n ,  Scotland , were prepared i n  the normal way 
( i nclud i ng herb i c ide treatment ) ,  sown and covered w i t h  cloches w i t h  or w i t hout 
bur ied edges for 0-21 wk. All cloche treatments i ncreased germina t ion; s u r v i va l  
was greatest i n  t he sealed cloches ( 98% of germinated seed l i nes a t  8 w k  old ) .  
Seedl ings covered for 16-21 wk were 3 t imes the' ht . of control s ,  but not s t u rdy 
enough for forest use.  A scheme i s  descr i bed for r a i s ing 1+0 seedlings for 
l in i ng-out or pos s i ble forest plant i ng .  
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7 . 4 . 3  SPECIES TRIALS 

1 1 1 6 . AHLBACK , A .  The westernmost outpos t s  of Scandinavian forestry ( a  study tour to 
the Faroe I s lands , Greenland and Iceland ) .  
Skogsagaren, 197 4 ,  5 0 ( 5 ) : 23-30 
Language : sv 
Summary Languages : 
Subject Codes : N/A 
CAB: 296604 

B r i e f l y  d i scusses na tural t ree growth ( i f any ) , planting act i v i t i e s ,  e x i s t ing 
plant a t i ons , cos t s ,  s u i t ab l e  speci e s  ( e . g .  con i f e r s ,  Populus t r i chocacpa var . 
hastata and Alnus s i nuata ) ,  pol i c i e s ,  etc . I n  the Faroe s ,  plantat i ons a r e  
estab l i shed a s  much f o r  recrea t i on as f o r:  -t imber product ion.  P i nus contor t a  
appears t o  b e  the " most success f u l  spec i e s  t o  estab l i sh ,  but tends t o  s i cken and 
d i e  at about 40 years o l d .  I n  Greenland, i n  a f forestat ion t r i a l s  estab l i shed f rom 
1 9 5 9  onwa rds w i t h  planting stock r a i sed local l y  ( imported stock hav i ng f a i l ed ) ,  
the olde r plants have reached heights up to 3 m .  A t  Tase rmiut , a t  about the same 
l a t i tude as Upps a l a ,  La r i x  s i b i r ica was the most successful spec i e s ,  followed by 
Pieea a b i es and P .  l ut z i i  ( P .  s i tchens i s  X P. glauca ) ;  at Kanags s i agsa t ,  ca . 
1 2 0  km f u r t he r  nor t h ,  P i nus sylve s t r i s  was second bes t .  I t  i s  regretted that the 
d i scont i nuance of the nur s e r y  for f i nanc i a l  reasons endangers the extension of a 
prom i s i ng a f forestat ion venture . 

1 1 1 7 .  BAER, N . W . , RONCO, F . , BARNEY , C . W .  E f fects of wat e r i ng ,  shading and s i ze of 
stock on surv ival of planted lodgepole p i ne .  
Research Not e ,  Rocky Mount a i n  For . & Range Exper i ment Stn . ,  USDA Forest Ser v i ce , 
1 97 7 ,  No . RM-347 : 4 pp . 
9 r e f . 
Subject Codes : 7 . J  
CAB: 1 4 4 2 5 3 3  

Study plots were establi shed i n  1 9 7 3  ( a  wet yea r )  and i n  1 9 7 4  ( a  d r y  yea r )  i n  two 
a r eas in the Bighorn National Fores t ,  Colorado . Seedl i ngs ( 2+ 0 )  of two s i ze 
classes ( above and below average ) were t reated by shad i ng d u r i ng the f i rst growing 
season ana by water i ng ( 19 7 3  only ) ,  or not t reated . Su r v i va l  was measured for l - J  
growlng seasons . Results showed that plantations establi shed i n  d r y  yea r s  
s u f f e r ed greater losses f rom water s t ress and that shading reduced losses 
s i gni f i cant l y .  Below average s i z e  seed l i ngs surv i ved bet ter than larger seedlings 
when establi shed in a dry yea r . 

1 1 1 8 .  SIROT, Y . , SZIKLA I ,  O .  ( Chai rman) F i e ld experiments and pe r formance of spec i es : 
Douglas-f i r provenances . I N :  Proceedings o f  the IUFRO Working Party Mtg . 
Vancouver ,  1 97 8 .  
V i cto r i a ,  B . C . , Canada, M i n i s t r y  o f  Forests I n f o .  S e r v o  Branch, 1 9 8 0 :  1 6 9-426 
Language :  en, de 
Summary Languages : en, de 
Subj e c t  Codes : N/A 
CAB: 1 3 5 8 1 2 9  

Twenty pape r s  on:  forest hard i ness ( La r sen, J . B . ) ;  height growth and forest 
r e s i s tance i n  w .  German t r i a l s  ( Reck ,  S . G . ) ;  photope r i od i sm - including Scots 
p i ne ( W l e rsma , J . H . ) ;  a data banking system ( B i ro t ,  Y . ) �  topoc l i na l  v a r i a t ion , ( Campbe l l ,  R . K . ) ;  and t r i a ls i n :  Aus t r a l i a  ( Gr i f f i n ,  A . R . ,  Matheson, A . C . ) ;  
Pac i f i c  Northwe�t ( Ching , K . K . , H i nz , P . ) ;  Netherlands ( Kr i e k ,  W . ) ;  Norway 
( Magnesen ) ;  I reland ( O ' D r i scoll ,  J . ) ;  Scotland ( L i ne s ,  R . ) ;  w. Germany 
( We i sgerbe r ,  H .  and Kle inschm i t ,  J . ) ;  Belgium including Ab i e s  grand i s  and 
S i t k a  spruce ( Nanson, A . ) ;  I t a ly ( Vecchi ,  E . ) :  Turkey ( S imsek ,  Y . ) ;  Estonia 
including lodgepole p i ne ,  S i tka spruce and f i r  ( Etve r g k , I . ) ;  England and Wales 
( Pearce,  M . L . ) ;  Czechoslovak i a  ( Zavad i l ,  Z . ,  S i k a ,  A . ) ;  and B r i t ish Columb i a  
( I l l i ngwo r t h ,  K . ) .  

1 1 1 9 . BIRYUKOV, V . I . ,  MAZUR, V . A .  Plant a t i ons o f  P i nus contorta in the central 
forest-s teppe . 
Lesnoi Zhurna l ,  1 97 5 ,  No. 3 :  1 1 - 1 2  
3 r e f . 
Language : r u  
Summary Languages :  
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Subject Codes : N/A 
CAB: 5 6 4 5 3 6  

Describes i nvest i ga t ions o n  leached chernozern and o n  podzol i zed clay-loam in the 
L i petsk and Orel regions , USSR , o f  the per formance of P. contorta in several 
small plantat ions up to 43 years old . On s o i l s  w i t h  adequate moi st u r e ,  P .  
contorta outgrows P .  sylvestr i s  up to 2 0  years of age , but on dry s o i l s  i t  i s  
decidedly i nf e r ior to P .  sylves t r i s .  P .  contorta starts f ru i t i ng at 1 2  year s ,  
and natural regenera t ion i s  abundant . I t  i s  not a-f fected by droughts or low 
temperatures . The wood i s  superior to that of P .  sylve s t r i s  though i n f e r i or to 
that of Lar i x  s i b i r ica grown in the same cond i t ions . P .  contorta i s  recommended 
for use in the central forest-steppe zone ; i t  i s  s u i table for ameni ty planting 
and protec t i ve stands on gulley slopes w i ,th moi s t  and f a i r l y  moist soi ls . 

1 1 20 . CHRISTENSEN , S . A .  'l'ree species f rom Aus t r a l i a  and Argentina for the Faroe 
Islands . The Faroe plantations in 1 97 5 .  
Hedeselskabets T i ds s k r i f t ,  1 97 5 ,  9 6 ( 9 ) :  1 8 4 - 1 8 7  
Languag e :  d a  
Summary Languages : 
Subject Codes : 1 . 4  
CAB: 5 3 6 3 5 3  

Br i efly descr i be s  the development and extension of t ree plantations o n  the 
i slands , choice of spec i e s  and provenances etc . , on the bas i s  of a recent v i s i t .  
P i nus contorta and P .  mugo o f  French or i g i n  a r e  now the c h i e f  spec ies planted . 
Populus t r i chocarpa var . hastata ( f rom Alas k a )  and Alnus s i nuata have developed 
very satis facto r i l y .  A number of Eucalyptus species f r om Tasmania and New South 
Wales , and two Nothofagus spec i e s  f rom Argentina ( N .  pumi l io and N .  alpina ) ,  
were planted i n  197 5 .  

1 1 2 1 .  CLARK , M . B .  Ope rat ional planting t r i a l s .  E . P .  
Review 1 98 1 -8 2 .  
M i n i s t r y  of Fores t s ,  Victor i a ,  B . C . ,  198 3 :  3 9  
Subject Codes :  N/A 
RCA : X1051 

790 . 01 .  I N :  Forest Research 

1 1 2 2 .  cozza, D .  Further information on the growth i n  Argentina o f  P i nus contort a va r .  
l a t i f o l i a ,  P .  ponderosa and P .  radiata near the S .  o f  the hum i d  reg i on o f  
Patagoni a .  
Rev i s t a  Forestal Argent i n a ,  1 9 7 2 ,  1 6 ( 2 ) :  4 3 - 4 6  
1 ref . 
Languag e :  e s  
Summary Languages : 
Subject Codes : N/A 
CAB: 0 5 9 8 3 4  

G i ves growt h data f o r  t h e  three P i n e s  i n  expe r i mental plantations ( 20-22 years 
old ) at Treve l i n  ( prov i nce of Chubu t ) 25 km SW o f  Escuel ( la t .  43 deg . ,  5 '  S . ,  
long . 7 1  deg . 30 ' W )  at 4 5 0- 480 m a l t .  on the slopes of the Andes . The gene ral 
trends were s i m i l a r  to those o f  more northerly plantat ions . P .  contor t a  va r .  
lat i fo l i a  had the lowest m . a . i .  but i s  the most tolerant of wide var i at ions i n  
soi l and cl i ma t e ;  P .  radiata made the quickest growth; and P .  ponderosa was 
intermediate . P. contorta var . lat i fol i a  showed abundant , and P. ponderosa 
moderately good, natural regeneration.  

1 1 2 3" £CNNINGHAM, A .  Species t r ials for erosion control in the Kaweka Range . IN:  
Revegetat ion in the Rehabi l i tat ion of Mount a i n  Lands . 
FRI Sympos i um ,  New Zealand Forest S e r v i c e ,  1 9 7 8 , No. 16 : 1 39 - 1 5 2  
Subject Codes : 8 . B  
CAB: 1 2 0 3 5 5 8  

A report of t r i a l s  s t a r t e d  i n  1959 t o  ha lt erosion a t  1 0 0 0 - 1 6 0 0  m a l t .  around 
Makahu Saddle ( Hawke ' s  Bay ) .  P i nes were supe r ior to all other genera throughout 
the a l t .  range; a t  1400 m and abov e ,  Pinus mugo s s p .  mugo grew better at 10 y r  
o l d  than P. conto r t a .  Nat i ve species showed pooe surv ival and growth, except for 
Sal i x  spp. where moi s ture was adequate and Hebe venustula which grew wel l  on 
loose scree . 

1 1 2 4 .  CUNNINGHAM, A . , ROBERTS , Q .  A provenance t r i a l  of Pinus-contorta at 4800 feet i n  
the Kaweka range - assessment a f t e r  7 yea r s .  
New Zealand J .  Fores t . ,  1970 , 1 5 ( 1 ) : 79-87 



1 1 2 5 .  

Subject Codes : 1 . 4  
B r o :  52048633 

EDMONDS, T . W .  
Farm Fores t r y ,  
Subject Codes : 
CAB: 5 8 5 0 3 4  

Expe r i mental shelterbelt i n  Otago. 
1 9 7 5 ,  1 6 ( 4 ) :  92-97 

8 . 8  
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Desc r i bes an ex�e r i mental shelterbelt composed on t rees of 24 con i f e rous and 
deci duous spec ies planted i n  1 9 6 5  and 1 96 6 .  The mer i t s  of the d i f ferent spec i es 
are d i s cussed and the importance of f i rs t  establ i s h i ng really hardy speci e s  i n  the 
harsh cl imate o f  Otago, New Zealand, i s  s t ressed. Inspections i n  1966 , 1967 , 1 9 6 8  
and 1 9 7 2  showed that P i nus contorta i s  the most successful spec i e s ,  b u t  a f t e r  9 
years i t  shows s i gns of i ns t ab i l i t y .  

1 1 2 6 . ETTER, H . M .  Growth metabol i c  components and drought s u r v i va l  o f  lodgepole p i ne 
seedlings at 3 n i t r a te levels . 

1 1 2 7 . 

Can. J .  Plant Science, 1969 , 49 ( 4 ) :  3 9 3-402 
Subject Codes : 3 . 3 , 6 . 4  
Bro : 51005149 

GISLERUD , O .  Foreign con i ferous t ree spec ies 
Norway :  wood propert ies and poss i b i l i t ies 
study . 

i n  mounta i n  forests i n  Eastern 
for indus t r i a l  use . A l i terature 

T i dssk r i f t for Skogb ruk ,  1 97 4 ,  8 2 ( 2 ) :  2 1 3 - 2 3 0  
4 5  r e f .  
Language : no 
Summa ry Languages :  en 
Subject Codes :  8 . 1  
CAB: 3 0 4 8 8 5  

Revi ews the l i terature o n  t h e  s u i t ab i l i t y  o f  Abies las i ocarpa , L a r i x  
P i cea engelmannl i  and P l nus contor t a  a s  crop speci es i n  relat i on to the 
E .  Norway and the t i mber and pulping characte r is t i c s  requ i red by local 

s i b i r ic a ,  
cl imate of 
m i l l s . 

1 1 2 8 .  HAGNER, S . , FAHLROTH, S .  The prospects o f  growing P i nus contorta i n  North Sweden 
Sve r iges Skogsva r d s fo rbunds T i d s k r i f t ,  1974 , 7 2 ( 4 ) : 4 7 7 - 5 2 8  
3 r e f .  
Languag e :  sv 
Summar y  Languages : en 
Subject Code s :  1 . 4  
CAB: 409302 

Seeds of Pinus contorta f rom 27 provenances t h roughout the ent i re northern range 
of the spec ies in N. Amer ica ( la t i tudes 48-63 deg N )  were subjected to a 
h a r d i ness test ( o f  one-year-old seed l i ngs ) and 14 of the provenances were selected 
to estab l i s h  t r i a ls at s i x  s i tes in N. Sweden .  Results a f t e r  5 years a r e  
reported . A t  the most northerly s i tes , t h e  most northerly provenances s u r v i ved 
best and, at all the s i tes , s u r v i val of the best p rovenances was at least as good 
as that o f  P .  sylves t r i s .  Most p rovenances showed mean heights and mean height 
increments in the f i f t h  year that were superior to those of P. sylves t r i s .  Two 

, m�asures of hard i ness ( t he pattern of shoot growth du r i ng the growing season and 
the dry-matter content of needles i n  the autumn) suggest that nor thern provenances 
have a growth cycle well s u i ted to N. Sweden . Expe r i mental plantat ions 
establi shed in 1970-1972 have shown good survival but also some ser ious rodent 
damage. 

1 1 2 9 . HALL, J . P .  S u r v i val and growth of exot i c  P i nus spec i e s  i n  central Newfoundland 
and ten years a f t e r  plant i ng .  
I n f o .  Rep . ,  Newfoundland For . Res .  Cent r e ,  Canada , 1 9 7 7 ,  No. N-X- 1 5 4 :  1 2  pp . 
7 r e f .  
Language : en 
Summa ry Languages :  f r  
Subject Code s :  N/A 
CAB: 1 20 2 9 1 8  

I n  1 9 6 6 ,  P i nus sylvest r i s ,  P .  conto r t a ,  P .  banks iana, P .  res inos a ,  P .  cembr a ,  
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P .  albicau l i s  and P .  n i g ra var .  cor s icana were planted i n  a random i zed 
complete-block design i n  east- central Newfoundland , on a s i te which had been 
clearcut and then burned. A f t e r  10 y r , s u r v i val and h t .  i ncrement showed that p . 
banks i a n a ,  P .  cantorta and P .  sylvest r i s  are s u i table for reforestat ion ; 
results from P .  res inosa were i nconc l u s i ve . 

1130 . HOLMSGAARD, E . , BANG , C .  A species t r i a l  w i t h  coni f e r s , beech ( Fagus sylvat ica ) 
and oak ( Quercus rabur ) .  The f i rs t  ten year s .  

1 1 3 1 .  

Det Forstlige' Forsoegsvaesen 1 Danma r k ,  1 97 7 ,  3 5 ( 2 ) :  1 5 9 - 1 9 6  
3 r e f . 
Language: da 
Summary Languages: en 
Subject Code s :  8 . 5  
CAB: 9 8 4 1 3 0  

The con i fe r s  were Ab i e s  alba,  A .  grand i s ,  A .  procer a ,  Lar i x  leptolep i s , Picea 
a b i e s ,  P .  s i tchens i s ,  Pinus conto r t a ,  P. mugo ros trata ( P .  uncinat a ) ,  
Pseudotsuga menz ies i i  and Chamaecypar i s  lawsoniana . The t r i a l  was s t arted i n  
1964/1965 o n  1 3  t r i a l  areas and evaluated i n  spr i ng 1.9 7 5  as to number o f  plants 
per ha and mean plant height . Establi shment and ma i ntenance costs are shown, and 
for three blocks estab l i s hed under canopy , data on the proceding stand a r e  g i ven, 
as well as gross and net proceeds from its removal . 

O ' DRISCOLL ,  J .  
I r i s h  For e s t r y ,  
28 ref . 
Subject Codes : 
CAB: 1 3 5 8 1 3 7  

The importance of lodgepole p i ne i n  I r i sh fores t ry . 
1980 . 3 7  ( 1 )  : 7-22 

1 . 4  

An h i stor i ca l  account o f  the int roduct ion and plant ing o f  lodgepole p i ne i n  
I reland fOllowed by reports o f  a s e r i e s  o f  provenance t r i a l s  made s i nce 1 9 6 2 .  
Best results have cons i s tently been obt a i ned w i t h  ( a )  S .  coastal ( U . S . A . ) 
provenances var .  contorta w i t h  an average y i e ld c l a s s  of 16 ( m3/ha m . a . i . )  
compared w i t h  10 for ( b )  N .  coastal ( C anad i a n )  va r .  contorta and 6 for ( c )  
inland provenances of var . lat i fol i a  and murrayana . The occurrence of basal 
sweep was found to be greater in ( a )  than in ( b )  or ( c ) . However , i t  is suggested 
that the faster growth and eas i e r  establi shment o f  ( a )  outweighs the loss of 
qua l i t y  through sweep. 

1132 . POLLACK , J .  Tree spec i e s  t r i a l  in the K i t imat valley. E . P .  7 1 2 . I N :  Forest 

113 3 .  

Research Review 1981-82 . 
M i n i s t r y  of Fores t s ,  Victo r i a ,  B . C . , 198 3 :  37 pp . 
Subject Codes : N/A 
RCA: X 1 0 5 0  

POURTET , J .  The M i n i s t ry of Agr i cultur e ' s  arboreta ,  and some o f  t he i r  lessons for 
fores t ry . 
Revue Fore s t i e r e  Franca i s e ,  1979 , 3 1 ( 4 ) :  2 7 5 - 2 8 5  
4 pl . 
Language: f r  
Summary Languages :  en,  d e ,  es 
Subject Codes : N/A 
CAB: 1 1 4 6 9 4 0  

-
The growth and development of various speci es i n  French arboreta i s  reported on . 
The short l i fespan of western Ame r i can f i r s ,  the suscept i b i l i t y to dry cond i t ions 
o f  Japanese species and the d i sappo i nt i ng results obtained w i th P i nus murrayana, 
P. contorta ( lodgepole pine ) and Prunus serotina are not e d .  Douglas - f i r ,  P i nus 
mur i cat a ,  P. peuce , P. heldreichi i ,  Picea omor i k a  and Ca10cedrus decurrens 
( L i bocedrus decurrens ) have been success f ul . Two N. Ame r i can broadleaves have 
been par t i cularly succes s f U l :  black walnut and red oak ( Quercus rubra ) .  The 
latter was naturally regenerated in 1924-28 to form a stand at Les Barres . 

1134 . REHFELDT, G . E . , LOTAN , J . E .  Pinus-contorta x P i nus-banksiana hybrids tested i n  
northern Rocky Mounta i ns .  
US Forest Servo Research Note INT-1 2 6 ,  1970 ; '1-7 
Subject Codes : N/A 
BIC: 7 1 0 3 1 8 5 2  
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1 1 3 5 .  REMROD, J .  Lodgepole pine i n  Sweden .  
Kung l .  Skogs-och Lantbruksakademiens T i d s-k r  i f t ,  197 7 ,  116 ( 3 )  : 119-149 
Language : sv 
Summary Languages : en 
Subject Codes :  3 . 7 ,  5 . 1 ,  5 . 5  
CAB: 8 0 6 3 0 7  

A f u r ther asses sment o f  yield d a t a  f rom expe r i mental plantat ions , 3 0 - 5 0  years old . 
Compared w i t h  Pinus sylve s t r i s  plant a t i ons on s im i l a r  s i tes , P .  contor t a  
plantations a r e  cons idered t o  improve the s i te qua l i t y  ( espec i a l l y  on poor s i tes ) ,  
produce 2 5 - 3 0% more wood ( 10 - 2 5% when compared w i t h  improved P .  sylves t r i s  from 
seed orchards ) and have an optimum rotation 1 5 - 2 0  years shorter . Wood qua l i t y ,  
howeve r ,  was poorer and plantations were subject t o  greater r i sk from s nowbreak 
and w i ndthrow. I t  is thought l i kely that P .  contorta o f  s u i table provenances 
would increase wood production in northecn and central Sweden: in southern 
Sweden, where i n j u r ies from pests and d i seases were greate r , Picea abies i s  
recommended. A 17-page group d i scussion i s  i ncluded. 

1 1 3 6 .  RICHARDSON, J .  Survival and early growth o f  plantat ions on a d r a i ned fen i n  
cent ral Newfoundland. 
Info. Rep . , Newfoundland Forest Research Cent r e ,  1 9 7 9 ,  No . N-X-178 : 4 + 21 pp. 
12 ref . ' 
Language : en 
Summar y  Languages : f r  
Subject Codes : N/A 
CAB: 1 4 7 2 3 4 3  

The f e n  was d r a ined u s i ng d r a i nage- f u r row spac i ng o f  2 o r  4 m ;  plantations were 
establi shed in 1973 us i ng plant i ng stock ( va r ious age classes ) o f  ( a )  Picea 
mar iana , ( b )  P i nus contorta var .  l a t i Eol i a ,  ( C )  Picea glauca, ( d )  P. s i tchens i s ,  
and ( c )  Betula papy r i fera ; results up to 1977 are presented. I n  a spacing t r i a l  
( 1 . 2 ,  1 . 8  and 2 . 4  m )  involv i ng ( a )  and ( b l ,  s u r v i val and ht . growth among 
spacings were n . s . d .  Average survival rate was : ( a )  81 . 2% ,  ( b )  5 2 . 6% ,  ( c )  7 3 . 8% ,  
( d )  86 . 6% ,  ( e )  1 6 . 0 % .  Average total height ( em )  was : ( a )  30 . 4 ,  ( b )  6 3 . 6 ,  ( c l  
17 . 0 ,  ( d )  2 1 . 9 ,  ( e l  3 3 . 2 .  Survival and ht . growth were better on f u r rows spaced 
2 m apa r t . 

1 1 3 7 .  THOMPSON, C . F .  Plantation per formance assessment in the Nelson forest reg ion . 
E . P .  80 2 .  I N :  Forest Research Review 1 9 8 1 - 8 2 .  
M i n i s t r y  o f  Fores t s ,  Victo r i a ,  B .C . ,  198 3 :  4 0  
Subject Codes ; 
RCA: X 1 0 5 2  

1 1 38 . VYSE, A .  Field performance o f  small volume conta i ne r  see d l i ng s .  E . P .  8 59 . 0 7 .  

1 1 39 . 

I N :  Forest Reseach Review, 1981-82 
M i n i s t r y  o f  Forests , Victor i a ,  B . C . , 1 98 3 :  41 
Subject Codes : N/A 
RCA : X 1 0 5 4  

WALKER, N . R . , JOHNSON, H . J .  Conta ineri zed coni fer seed l i ng 
Alberta and the Northwest Ter r i tories . 
Information Report ,  Northern For. Res . Cent r e ,  1 9 8 0 , No. 
pp. 
15 ref . ,  4 pl . 
Language : en 
Summar y  Languages : f r  

' SUbject Codes : 7 . 1 ,  7 . 3  
CAB: 1 5 2 6 9 4 4  

f i eld performance i n  

NOR-X - 2 1 8 : i v  + 3 2  

T r i a l s  were ca r r i ed out a t  5 s i tes i n  Alberta and one i n  the Northwest 
Terr i to r i e s ,  u s i ng seed l i ngs of lodgepole p i n e ,  Engelmann spruce, w h i t e  spruce and 
jack p i n e .  Seedlings were reared in 2 types of 40 cm3 peat plugs ; the BC/CFS 
styroblock and the ARC "sausage " ,  and were planted out w i t h  bare- rooted controls 
between 1971 and 1974 . Three and 5-year results showed that conta i ner-grown 
seedlings s u r v i ved bet ter , grew wel l ,  and could be planted out a f t e r  June , unl i k e  
bare-rooted seel d i ngs . Styroblocks produced larger seedl i ng s  i n  3 o f  the 4 years 
and were eas i er to rear . 

7 . 4 . 4  RECLAMATION AND REVEGETATION 
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1 1 4 0 .  BJARNASAON, H .  Erosion, tree growth and land regenerat ion i n  Iceland. I N :  The 
Breakdown and Restoration of Ecosystems . 
New Yor k ,  U . S . A . , Plenum Pres s ,  1978 : 2 4 1 - 2 4 8  
1 ref .  
Subject Code s :  8 . 8  
CAB: 1 20 3 3 4 0  

A b r i e f  section o n  forest plant i ngs 
spec i e s :  S i be r i an larch ( La r i x  
spruce, and lodgepole p i n e .  

( f i r st made i n  1900 ) includes as product ive 
s i b i r ica ) of an Archangel provenance , S i tka 

1 1 4 1 . BROA D ,  K . F . , Z EHETMAYR , J . W . L .  Tree planting on man-made s i tes i n  Wales. 

1 1 4 2 .  

Edinburgh, UK ; Forestry Comm i s s ion, 1979 : 5 0  pp. 
12 ref . ,  4 p l .  
Subject Code s :  N/A 
CAB: 1487640 

After a b r i e f  h i s tor ical i nt roduct ion to the Forestry Comm i s s ion 1 s  work in 
planting trees on der e l i ct land in Wales over the las t 30 years, the use of y i e l d  
class t o  assess t h e  success of planti�g schemes i s  descr ibed . Det a i led 
experimental methods and results are g l ven for planting projects on opencast 
coal-mining s i t e s ,  col l i e ry spo i l  heaps and degraded soi l s .  B r i e f  des c r i pt ions 
are also g i ven for projects on derel ict wastelands ( the lower Swansea v a l l e y ,  
indus t r i a l  t r e e  screens , qua r r i e s )  and roads i de planting schemes . The spec i e s  
most commonly u s e d  were Pinus sylvest r i s ,  P .  n i g r a ,  P .  contorta , La r i x  
leptolep i s ,  Picea s i tchen s i s ,  Fagus sylvat i c a , Acer pseudoplatanu s ,  F r a x i nu 5  
excels ior and Betula alba . 

CONDON , L ,  O ' CARROLL , 
Rossmore Forest ( Co .  
I r i s h  For e s t r y ,  1 97 5 ,  
Subject Codes : N/A 
CAB: 6 1 9 1 8 1  

N .  Notes on a f forestat ion 
Carlow . ) .  
3 2 ( 2 ) :  1 1 5-117 

o f  open-cast mining s i te a t  

Presents a b r i e f  progress report a f t e r  two growing seasons o f  plant i ng t r i als w i t h  
Abies grandi s ,  P i nus conto r t a ,  Alnus glut inosa , Lar i x  leptolep i s ,  Acer 
pseudoplatanu s ,  Picea s i tchens l s  and Pseudotsuga menz i es i i  on spoil heaps f rom 
coal-mining operat ions . Best s u r v i va l  and health were s hown by alde r ,  larch and 
pine . 

1 1 4 3 .  COOK , C . w .  Surface mine rehab i l i tat ion in the Ame r i can west .  
Env i ron. conser v . , 1 9 7 6 ,  3 ( 3 ) :  179-183 
Subject Codes ; N/A 
BIO: 7 7 0 1 5 5 1 4  

1 1 4 4 . FAULKNER , M . E . , TROTMAN, I . G . ,  GARNETT, B . T .  Aer i a l  seeding of pines for 
protection a f forestation: Kaweka Fore s t ,  Hawk e ' s  Bay . 
New zealand Journal of Fore s t r y ,  1 97 2 ,  1 7 ( 1 ) :  81-90 
4 ref . 
Subject Codes : N/A 
CAB: 067817 

sReviews t r i als s t a r ted i n  1965 on the aer i a l  sowing o f  P i ne s  ( ma inly P i nus 
contorta ) to revegetate erosion areas . Results indicate that after 5 years the 
stoc k i ng i s  � a t i s factory ( 6 2 0 - 7 4 0  seedlings/ha l at a l t i tudes up to 1200 m, but a t  
higher a l t i t udes supplementary planting may b e  nece s s a r y .  Var ious factors 
a f fecting survival are d i scussed . 

1 1 4 5 .  FERDA, J . ,  MOTTL ,  J . ,  PRUD I C ,  Z .  Growth of some introduced coni fers along the 
r idge of the Ore Mounta i ns Czechoslovak i a .  
Lesnictvi ( prague ) ,  1 9 8 2 ,  2 8 ( 2 ) :  1 2 3-138 
Languag e :  c s  
Summar y  Languages :  
Subject Codes : 6 . 5 ,  7 . 4 . 1  
B10: 7 5 0 0 2 7 3 1  

Problems of a f foresting extracted peat moors o n  the r i dge plateaux of t he O r e  Mts . 
were examined by growth analyses · of 50-yr-01d trees of European larch ( La r i x  



251 

decidua ( Pinea glauca Voss ) and 70-yr-old white p i ne ( Pinus s t robus L . ) conserved 
on the test a r e a .  Mound planting o f  mature plants should be performed to a f forest 
these loca l i t i e s  and protective b i rch stands should be planted. Int roduct ions of 
the following coni fers is recommended: whi t e  spruce, black spruce ( P .  mar iana 
B . S . P . ) ,  Colorado spruce ( P .  pungens lat i fol i a  S .  Wats . ) ,  white p i n e ,  stone p i ne 
( P .  cembra L . ) and other pines . I n  the experimental area where most con i f e r s  
were damaged b y  emis s ions , Eu ropean mounta i n  ash , European aspen and e-spec i al l y  
pubescent b i rch were conserved . 

1 1 4 6 .  GROSSNICKLE, S . C . , REID, C . P . P .  The use of ectomyco r r h i z a l  con i f e r  seed l i ngs i n  
the revegetation o f  a high-elevation mine s i t e .  
Can. J .  For .  Res . ,  1 9 8 2 .  1 2 ( 2 ) :  354-361 
Languag e :  en 
Summary Language s :  f r  
Subject Codes : 2 . 3 , 7 . 4 . 3  
LISC: 6 9 8 7 8 3  

Three con i fe r  species : P i n u s  contorta Dougl . ,  P i nus f le x i l i s  Jame s ,  and Picea 
engelmanni i  parry,  were inoculated w i t h  the ecotmycor r h i za l  fungi P i so l i thus 
t i nctorius ( Pe r s . )  Coker & Couch, S u i l lus granulatus ( L .  ex F r . )  Kunt z e ,  and 
Cenococcum geophilum F r .  These, plus noninoculated control seed l i ng s ,  were grown 
in a greenhouse for 8 months to assess myco r r h i z a l  formation and seedling reponse.  
For all con i f e r  spec ies , top height , d i amete r ,  and seed l i ng total. dry weight were 
greater in the S. granulatus and control ( "w i l d "  fungus ) treatments as compared 
w i t h  P .  t i nctorius and C .  geop h i lum. I n  the 2nd year of the study, greenhouse 
container-grown con i f e r s  w i t h  ectomycorrhi zae formed by the above three fungi and 
an unknown fungus were planted under four fer t i l i ze r  treatments on a 
h igh-elevation ( 3  200 m )  molybdenum t a i l i ng pond covered w i t h  deep m i ne waste 
rock . After 4 years in the f i eld,  height growth of the seedlings ( a l l  tree 
spec ies comb i ned ) inoculated w i t h  S .  granulatus was greater than seed l ings 
inoculated w i t h  P. t i nctor i u s ,  C. geophi lum or control ( "w i l d "  fungus ) .  Through 
four growing seasons , a sewage sludge and wood-chip t r eatment resulted in greater 
height growth than the three treatments o f  comb ined inorganic N and P, P alone, 
and no fert i l i zat ion. The combined survival for a l l  spec i e s  and all t reatments 
was 58% a f t e r  four growing seasons . 

1 1 4 7 .  KOSMER, H . J .  Colonizat ion o f  the D i scovery Bay sand dune s .  
Fores try Tech . Pape r s ,  Fores t s  Commiss ion, V i ctor i a ,  197 5 ,  No. 2 2 :  29-34 
Subject Codes : 7 . 4 . 3  
CAB: 6 0 4 1 0 6  

Describes a p i lot study establi shed i n  1 9 6 4  at D i scovery Bay ,  Victor i a .  to 
determine the su i t ab i l i ty of 4 2  spec i e s ,  including t rees ( de c i duous and 
coniferous ) and shrub s ,  for sand dune stab i l i z a t i on and pos s i b l e  comme r c i a l  
purposes . Plots were located s o  a s  to represent the four d i s t i nct seres present 
in the natural vegetation.  F i na l  results in 1972 showed that 22 spec ies s u r v ived 
well when protected f rom browsing anima l s ,  though only 6 spec ies ( Leptospermum, 
laevigatum, Acacia cyanophylla , Casuarina s t r i c t a ,  C .  sophorae ) were con s i dered 
to show sat i s factory surv ival and height growth .  None of the species pla nte,j 
could be recommended for comme rcial purpose s ,  though f u r ther t r i a l s  of P .  
contorta w i t h  fert i l i ze r  app l i cat ions t o  i mprove growth a r e  suggested . 

1 1 48 . SCHWENDIMAN, J . L .  Coastal sand dune stab i l i za t ion i n  the Pac i f i c  Northwest . 
Internat ional Journal of Biometeorolog y ,  1977 , 2 1 (  3 ) :  281-289 
1 6  ref . 
Subject Code s :  8 . 8  
CAB: 9 3 9 8 7 6  

, . 
An account of the sequence of sand dune stab i l i zat ion by planting i n  the fol lowing 
stages: C a )  establi shment of sand- s t i l l ing grasses ; ( b )  estab l i s hment of 
secondary permanent grasses and legumes ; ( c )  estab l i shment of woody plants e . g .  
S a l i x  hooke r iana and P i nus contorta . 

1 1 4 9 .  STRIFFLER, W . O . , MOGREN, E . W .  Erosion s o i l  propert ies and revege t a t i on following 
a severe burn in the Colorado Roc k i es . IN: F i r e  in the Northern Envi ronment , 
Sympos ium.  V I I +2 7 5P .  
Pac i f i c  NW For .  and Range Exp.  Stn. , Portland, Oregon, 1971 : 2 5-36 
Subject Codes :  6 . 3  
BIO: 7 2 0 5 8 1 6 3  
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7 . 5  CUTTING METHODS 

1 1 5 0 .  ALEXANDER, R . R .  Part ia l  cut t i ng prac t i ces i n  old-growth lodgepole p i ne .  

1 1 5 1 .  

USDA For. Sory, Research pape r ,  Rocky Mounta i n  For . and Range Exp . Stn . , 1 97 2 ,  
No. RM- 9 2 :  1 6  pp . 
3 5  ref . 
Subject Codes : N/A 
CAB: 0 9 1 21 0  

G i ves guide l i nes f o r  t h e  management o f  Pinus contorta i n  t h e  cen t r a l  Rocky 
Mounta i ns by mod i f i e d  shelte rwood or g roup-select ion fellings , to ma i n t a i n  forest 
cover in areas important for water y i e l d ,  w i ldl i fe hab i tat,  recreat ion and scenic 
beau t y ,  as well as for timber product ion. Stand cond itions , w i nd f a l l  r i s k ,  and 
insect and d i sease suscept i b i l i ty are conS idered . Where timber production i s  the 
pr imary objec t ,  clear fell ing i n  sma l l ,  d i spersed u n i t s  is recommended. 

ALEXANDER , R . R .  
USDA For .  Servo 
No. RM- l ) 6 :  17 
38 r e f . 
Subject Codes :  
CAB: 502939 

Par t i a l  cut t i ng i n  old-growth lodgepole pine . 
Res . Pape r ,  Rocky Mounta i n  For . and Range 

pp . 

3 . 2  

Exp . Stn . , 1 9 7 5 ,  

Guidelines a r e  g i ven for the conve r s i on o f  old-growth stands o f  P i nus conto rta in 
the Rocky Mounta i ns to managed stands wh i l e  ma i nt a i n i ng cont i nuous forest cover in 
areas of spec i a l  value for recreat ional or hydrolog ical purposes , or for w i l d l i fe 
protection. Fel l i ng practices are recommended for 1 ,  2 ,  3 and mul t i -s toreyed 
s t ands according to st and cond i t ions and suscept i b i l i ty to w i ndthrow, d i seases and 
insect damage . 

1 1 5 2 . DE BYLE, N . V .  Harvest i ng and s i t e  t r eatment i nf luences on the nutr ient status o f  
lodgepOle pine forests i n  western Wyom i ng .  

1 1 5 3 .  

1 1 5 4 .  

Gen .  Tech. Repo r t ,  Intermount a i n  For . and Range Exp. Stn . , 1980 , INT-90 : 
1 )7 - 1 5 5  
Subject Codes :  3 . 3  
L I S C :  5 7 5 ) ) 7  

Clearcutting and s l a s h  trea tment produced s i g n i f icant changes i n  t h e  chemical 
compos i t ion of the soi l solut ion, the sur face organic so i l  hor i zon, and the 
sur face mineral so i l .  Most of these changes were greatest under the burned p i l e s  
of s la s h .  However , t h e  phenol content of t h e  s o i l  solution w a s  highest under the 
chip mulch, where seed l i ng growth was the poores t .  The concent rat ion o f  nut r i ents 
in P i nus contorta seedlings varied l i ttle among t reatment s ,  des p i t e  remarkably 
d i f ferent amounts of growth and v i gor . 

GARY, H . L .  Patch clearcuts to manage snow i n  
the 1980 Watershed Management Symposium,  Vol . 
Ame r ican Soc iety of Eng i ne e r s ,  1980 : 3 35 - 3 4 6  
1 1  ref . 1 pl . 
Subject Codes : 6 . 4  
CAB: 1 5 1 4 9 2 1  

lodgepole pine . I N :  Proceedings o f  
1 ,  Bo i s e ,  Idaho, J u l y  2 1 - 2 3 ,  1 9 8 0 . 

I n  a study i n  southern Wyomi n g ,  snow-water equivalents were 1 5 - 3 5 %  greater in 
clear-fel led patches 1 ,  3 and 5 tree heights in width than i n  a d j acent fores t .  
�owever ,  there was decreased snow catch along the downwind forest borde r .  Felled 
patches a f fected snow accumu l a t i on no f u r ther away than the w i d t h  of the clea r i ng .  
Placement of a tree and fence bar r i e r  reduced the snow def i c i t  along the downw i nd 
border of patche s .  From author ' s  summa r y .  

GONSIOR, M . J . , JOHNSON , L . R .  1 98 5 .  H� rves t i ng systems for lodgepole p i ne 
fores t s .  Pages 3 1 7 - 3 2 3  i n  Lodgepole p l ne :  the species and i t s  management . 
Sympo s i um proceed i ngs . Washington State Unive r s i t y ,  Pul lman , WA. 

The alternat ives available for harve s t i ng lodgepole pine and the associated 
cost and envi ronmental e f fects mainly depend upon stand and t e r r a i n  
charact e r i s t ics , s i lvicultural prescript ions, road system charact e r i s t i c s ,  and 
prox i m i ty and types of wood product mar k e t s . Harvesting costs per u n i t  o f  
volume increase a t  a n  i nc r ea s i ng rate w i t h  reduc t i ons i n  t r e e  s i z e .  Many 
systems des i gned for comme r c i a l  t imber stands prove oversized and costly i n  
smaller lodgepole p i ne .  Reductions i n  equipment s i ze do not achieve a 
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correspondi ng cost reduct ion s u f f i c i ent to keep the cost per uni t of output a t  
a constant leve l .  Mechanized systems that can produce a t  levels h i g h  enough to 
offset p i ece s i ze a r e  l imited by both t e r r a i n  and s i lv i cu l t u r a l  prescr i p t ion . 
S teep slopes may requ i re manual f e l l i n g ,  which can hamper subsequent 
mechani za t i on .  Thinning may also l i m i t  the use of h i ghly mechani zed equipment . 
In selective cut t i ngs ,  costs may be reduced by bunching to pre-selected t r a i ls 
and u s i ng h i gh capac i t y  equ i pment f rom that point on. 

1 1 5 5 .  KOENSTROM, J . e .  Ef fects of clearcutt ing on nut r i ent cycling i n  lodgepole pine 
fores t s .  
Colo. D i v .  Game F i s h  Pa rks , F i s h  Res .  Rev . , 1 9 7 2 ,  7 :  5 2  pp 
Subject Codes : 3 . 2 ,  3 . 3  
BID: 7 3 0 4 2 2 0 0  

1 1 5 6 . LOTAN , J . E .  Regene rat ion of lodgepole p i ne fores t s  i n  t h e  northern Rocky 
Mount a i ns . I N :  Management of Lodgepole P ine Ecosys t ems . 
USA, Washington S t a t e  Univers i t y  Coope r a t i v e  Extension S e r v i ce , 1 97 3 ,  publ . 1 97 5 :  
516-535 
4 9  ref .  
Subject Codes : N/A 
CAB: 7 5 7 5 6 3  

Var ious s i lvicultural systems a r e  cons idered,  i nc l u d i ng 
selection and seed t ree systems, but i t  i s  concluded that 
appropr i ate method for P i nus contorta at the present t i me . 

7 . 6  TREATMENTS 

shelte rwood , group 
clear f e l l ing i s  the 

1 1 5 7 .  ADAMS , D . L .  Natural regenerat ion following four treatments of s lash on clearcut 
areas o f  lodgepole p i ne - a case h i s tory.  
Station Not e ,  Fores t r y ,  W i ld l i fe and Range Exp . Stn . , Uni ve r s i ty of Idaho, 1 9 7 2 ,  
No. 1 9 :  2 pp. 
1 ref . 
Subject Codes : 7 . 1 ,  7 . 6 . 1 ,  7 . 9  
CAB: 1 0 6 0 3 5  

Treatments were app l i e d  to clear-felled areas o f  P i nus contorta i n  N .  central 
Colorado as fol lows : ( a )  broadcast burning ; ( b )  crushing slash and res idual 
t rees into the ground w i th a crawler t racto r ;  ( C )  pushing r e s i dual t rees and 
slash into w i ndrows and burning;  and ( d )  t r imming the tops of the t rees and 
scatter i ng the slash by hand dur i ng logg i ng .  A f t e r  3 - 8  years none of the 
t reatments resulted in h i gh percent stoc k i n g ,  but medium stoc k i ng was obtained for 
( a ) , ( b )  and ( d ) . It i s  concluded that nat u r a l  regene rat ion is best served by 
leaving the slash u n i formly d i s t r i buted over the c l e a r - f e l led area . 

1 1 5 8 .  BARRING , U .  Res u l t s  of t r i a l s  i n  fores t r y .  I N :  Weeds and weed control , 1 9 t h  
Swedish Weed Conference, Upps a l a ,  1 9 7 8 . 
Uppsal a ,  Sweden, Sver i ges Lantbruksun i vers i te t ,  1 9 7 8 :  J1-JlO 
Subject Codes : N/A 
CAB: 1 0 7 1 4 5 7  

I n  cont i nu i ng t r i a l s ,  t h e  e f f e c t i veness o f  t r i c lopyr i n  cont rol l i ng Que r i cus robur 
and Populus t remula was con f i rmed .  Select ive treatments in con i f e r  plant a t i ons 

, c�n be made in August when P i nus and P i cea spp. a r e  r e s i stant to the he r b i c i d e ;  
r e s i s tance o f  P i nus contorta appeared t o  be l i nked w i t h  provenance . The good 
per formance of g lyphosate at 1 . 5  kg/ha under Swed i s h  cond i t ions was con f i rmed ; 
apparent var i a t ions in suscept i b i l i t y  of some spec i e s  i n  d i f ferent count r ies i s  
d i scussed. Res u l t s  w i t h  Kren i t e  ( fosamine ) a t  6 k g  a . i . /ha o r  Kren i te a t  6 kg 
a . i ./ha + L i ssapol , a wet t er , were very good , pa r t i cu l a r l y  aga i ns t  Betula spp . ; 
B .  ver rucosa ( B .  pendu l a )  appeared more suscep t i ble than B .  pubescens . 

1 1 5 9 .  BIGGIN, P .  Her b i c i des for use in forest nurser i e s .  
Scott i s h  For e s t r y ,  197 9 ,  3 3 ( 1 ) :  9 - 1 4  
Subject Codes : N/A 
B I D :  1 8 0 0 3 6 4 3  

1160 . HAY, S . J . B . ,  JONE S ,  R . G .  The selec t i ve use o f  DPX 3 6 7 4  ( 3-cyclohexyl-6-
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( di methylamino)-l-methyl-s- t r i a z i ne- 2 , 4 ( lH ,  3 H ) -dione ) i n  UK spruce 
forests . IN: Proceedi ngs of the EWRS Sympos ium on D i f ferent Methods 
Control and Thei r  Integ r a t ion, Uppsa l a ,  1 9 7 7 .  
Biochem. Dep . ,  DuPont ( UK )  L td . , Hemel Hemp s t e a d ,  U K ,  1 9 7 7 ,  Volume 1 :  
4 r e f .  
Language: en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 1 0 0 8 2 9 7  

and p i ne 
of Weed 

1 3 9 - 1 4 7  

In t r i a l s  c a r r i ed out i n  1976 , DPX 3 6 7 4  a t  2 kg/ha app l i ed i n  t h e  spr i ng 
cont rolled Agros t i s  tenu i s ,  Deschamps i a  caespi tosa and Calamagrost i s  epigejos as 
well as many broad-leaved weeds . DPX 3 6 7 4  at 2-4 kgjha was also tox i c  to Rubu s ,  
Quercus , Fagus and Betula spp. Calluna ·vulga r i s  was only moderately suscept i b l e  
b u t  cont rol could b e  improved w i t h  s u r f actant s .  P i nus n i g r a ,  P .  sylves t r i s  and 
P .  contoc ta were una f f ected by DPX3674 e i ther i n  the dormant o r  i n  the act i ve 
growing stage s .  P i cea s i tchens i s  was tolerant and pseudotsuga menz i es i i  was 
moderately tolerant provided that spraying was r es t r i cted to the dormant per i od . 
Lar i x  spp . were severely damaged by the compound regardless of the t i me of 
app l ication. From the authors '  summar y .  

1161 . HERRING , L . J .  
B . C .  M i n i s t r y  
Subject Codes : 

Lodgepole pine 
of For . ,  Res . 

dens i t y  control . 
Rev . 1980-81:  3 3  

1 1 6 2 .  

RCA: X 1 1 6 3  

HERRING, L . J .  
treatments .  
B . C .  M i n i s t r y  
Subject Codes : 
RCA: X 1 l 6 4  

N/A 

Mechanical spacLng in lodgepole pine s t ands 

of For . ,  Res .  Re'l . ,  1980-81:  4 3  
N/A 

E . P .  

1 16 3 .  MAYHEAD , G . J .  Use of granular her b i cides i n  upland B r i t a i n .  
Res .  I n f o .  Not e ,  Fores t r y  Comm i s s ion, UK , 1 9 7 5 ,  No . 2 :  4 pp . 
Subject Codes : N/A 
CAB: 1 1 0 7 2 0 5  

7 8 9 :  chemical 

Times and rates of appl i cat ion ( for Picea s i tchens i s  and P i nus contor t a l  for the 
granular herb i c i des Pref i x  ( 7 . 5% ch1orthiami d ) ,  Casoron G ( 7 . 5% d i chloben i l l  and 
Fydulan ( 7 . 5 % d i chloben i l  w i t h  10% dalapon) are g i ve n .  Damage symptoms o n  t rees 
are des c r i bed . 

1 1 6 4 .  PRE EST , D . S .  A m i s t blower mod i f icat ion enab l i ng t r eatment of ind i v idual t rees 
w i t h  d i f fe rent chem i ca l s .  
Pans ( Pest Art i c  News Summ. ) ,  19 7 9 , 2 5 ( 3 ) : 299-301 
Subject Code s :  NjA 
BIO: 1 9 0 4 5 206 

1 16 5 .  RAE, S . J . ,  PATTERSON , T . M .  Scrub weed control w i t h  t h iazafluron . I N :  
Proceedings o f  the 2 8 t h  New Zealand Weed and Pest Control Conference . 
C i ba Gei g y ,  New Zealand Ltd . , Chr i stchurch� NZ , 1 97 5 :  6 7 - 6 9  
1 ref 
Subject Codes : 3 . 5  
CAB: 7 7 0 0 2 3  

, T)1iazafluron a t  10 kg/ha cont rolled gorse ( Ul e x  europaeus ) ,  blackberry ( Rubus 
f r u i tcosus ) ,  b room ( Cy t i sus scopar i us ) ,  Himalaya honeysuckle ( L eycest e r i a  formosa ) 
and toe toe ( Cortade r i a  spp . ) at various s i tes i n  S .  I sland, New Zealand, provided 
that 200 mm of r a i n  fell w i t h i n  three months of i ts app l i ca t ion.  Trees of P i nus 
contorta less than 2 m h i gh were k i l led when t h i a z a f luron was appl ied a t  10 kg/ha 
to an area of 4 m2 at the base of the t re e ;  the e f f ec t  o f  the chemi c a l  decreased 
w i t h  increasing tree hei ght and was barely detectable on 4-m trees . Stem 
i n j ect i on of the he rbic ide was i ne f fect ive . Bracken ( pt e r i dium aqu i l i num var . 
esculentum) was not k i l led by t h i a z a f l u ron ( whereas karbut i la t e  gave good control 
in the same t r i a l ) .  Residues in the soi l were tox i c  to P i nus rad i a t a , ma i z e  and 
pasture spec i e s  planted 12 months a f t e r  herb i c ide app l i ca t ion . 

1166 . ROWE, J . W . , CONNER, A . H . , DIEHL, M . A . , WROBLEWSKA , H. E f fects of t reat i ng 
northern and western con i fers w i t h  paraquat .  I N :  Proceed ings, Annual Mee t i ng ,  
L i ghtwood Res . Coord i na t i ng Counc i l ,  Jan.  20- 2 4 ,  1 9 7 6 ,  Jacksonv i l l e ,  F lo r i d a .  
L ightwood Res . Coo r d i na t i ng Counc i l  & SE For . E x p .  S tn . , 1 9 7 6 :  66-76 



1 1 6 7 .  

8 ref .  
Subject Codes : N/A 
CAB: 9 6 1 9 39 
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App l i ca t ion of 0 . 2 5 ,  1 or 5% aqueous paraquat solution into 10 em axe f r i ll s  
i nduced l i ghtwood formation i n  Tsuga canadens i s ,  Abies balsamea , L a r i x  l a r i c i na ,  
Picea a b i e s ,  P .  glauca, P .  ma r i an a ,  Pinus banks iana , P .  r e s i nosa, P .  s t robus 
and P .  sylves t r i s ,  but not in P. contorta , P. f l ex i l i s ,  P . , ponderosa or 
pseudotsuga menz ies i i .  The cambium behind. the treatment area was k i l led i n  a l l  
spec ies and a wedge o f  dead wood and b a r k  extended up t h e  stems following any 
spi ral g r a i n  present . The extent of damage above the wound was d i rectly related 
to paraquat conen. Species which d i d  not show l i ghtwood induction formed 
t raumat i c  res i n  ducts at the edge of wounds ,  and showed r e s i n  exudation on the 
exterior of the bar k .  From author s !  summa r y .  

SEIDEL , R . W. Suppressed grand f i r  and Shasta 
USDA FOR . Se r v o  Res .  Note, Pac i f ic NW For . 
PNW- 28 8 :  7 pp. 
6 ref . 
Subject Codes : 1 . 5 ,  7 . 7 ,  8 . 6  
CAB: 1 0 2 2 3 87 

red f i r  respond well to release . 
& Range E x p .  Stn . ,  1977 , No. 

Plots in a stand at 1706 m in Oregon w i t h  a 75-year-old overstory of P i nus 
contorta and a 43-year-old understory of grand f i r  ( Ab i es grandi s )  and Shasta red 
f i r  ( Ab i e s  magn i f i ca va r .  shastens i s )  were t h i nned to one o f  4 spacings ( 6 ,  1 2 ,  
1 8  or 2 4 ' )  i n  1970 or were t h i nned to 6 '  i n  1970 and progress ively t h i nned over a 
period of years to 24 ! .  the overs tory was k i lled w i t h  2 , 4 - 0 .  Dur i ng the 5 years 
a f ter release, d i ameter and height increment did not d i f f e r  s i gni f icant l y  between 
spac ings . Diam. increment increased f r om O . 0 4 "/year i n  the 5 years before 
release to D . l l "/year in the 5 years a f te r  release; the response was evi dent in 
the f i rst year a f t e r  release. S i mi l a r l y ,  height inc rement increased f rom 
0 . 2 ! /year to D . 4 ! /yea r .  Crown d i ameter increased by 1 . 6 '  for A .  grand i s  and by 
1 . 8 '  for A. magn i f ica var . shastens i s  d u r i ng the 5 years a E t e r  releas e .  

1168 . SHAURAT, S . S . , LOVELL ,  P . H . , MOORE , R . G .  The e f fects o f  s imazine a t r a z i ne and 2 
4-0 on germination and seedling development of some P i nus -spp . 
Proc . Pak . Sci . Conf . ,  1 97 5 ,  2 5 ( 3 } :  0-16-0-17 
Subject Codes : N/A 
BIO:  76019193 

1 1 6 9 . WORT, D . J . ,  KOZAK, A.  Napthenate s t imulation o f  con i fer growth over a 3 year 
per iod . 
Canadian Journal of Forest Research, 1 9 7 6 , 6 ( 2 ) :  2 3 3 - 2 39 
1 6  ref . 
Language : en 
Summary Languages : f r  
Subject Codes : 7 . 3  
CAB: 8 9 2 3 4 1  

Bare-root 1 + 0 seedlings o f  Pseudotsuga menzies i i ,  P i nus conto r t a ,  Picea 
s i tchens i s  and Tsuga heterophyl l a ,  and Pseudotsuga menz i es i i  seed l i ngs i n  plas t i c  
bullets were planted out i n  a research forest i n  B r i t i sh Columb i a  and were spr ayed 
w i t h  solut ions of 2000 and 5000 ppm K naphtenate on 1 ,  18 or 30 May ,  19 7 2 .  
Terminal and lateral bud development a t  the t ime o f  spraying was class i f ied as 
( a )  buds unopened , no stem growth: ( b )  terminal bud open, l i t t le or no stem 
growth; or ( c )  terminal bud open, lateral buds opening and stem growth s t arted . 
Ht . measurement at the t i me of spraying and at the end of the following 3 growing 
seasons showed that stage ( C )  was the best t i me for appl icat ion.  The more e f fect , cdncn. was 5000 ppm, except for pseudotsuga menz i es i i  i n  bulle t s .  The e f fect of 
app l i cat_ ion decreased w i t h  t ime : the av o ht . growt h  of stage ( c )  plants sprayed 
w i t h  5000 ppm solution was 44 . 5 ,  2 5 . 2  and 1 5 . 2% greater than controls a f t e r  1 ,  2 
and 3 yr resp. The most respons ive spec i e s  to the 5000 ppm solution was Picea 
s i tchens i s .  
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1 1 7 0 . 

7 . 6 . 1  SCARIFICATION 

CROSSLEY, 0 . 1 .  Mechanical 
lodgepole pine regeneration.  
Can.  Dep.  Nor t h .  A f f .  and 
Note 3 4 ,  Ottawa, Ont . ,  1 9 5 6 ;  
Subject Codes : 7 . S  
RCA: X1020 

sca r i f ication and 

Nat . Resour . ,  For .  
1 4  pp. 

s t r i p  clearcu t t i ng to i nduce 

Br . ,  For . Res . D iv . ,  Tech. 

1 1 7 1 .  GLEN, L . M . , ACKERMAN, G . C .  Proposed amendments to the regene r a t i on survey system 
used on drag sca r i f ied lodgepole p i ne s i tes in the P r i nce George Forest D i s t r i c t .  
Res . Notes , Br i t i sh Columb i a  Forest service,  1 9 7 8 ,  No. 8 4 :  7 pp . 
3 ref . 
Subject Codes : N/A 
CAB: 1118664 

Init i a l  experi ence w i t h  the system is desc r i bed and the following recommendations 
made : the method of anchor-chain, drag-sca r i f icat ion ( OS )  ( wt .  and type of 
attachments )  should be determined by s i te factors such as number of cones , d u f f  
depth and s l a s h  r a t i ng ;  on areas w i t h  an abundant seed source, stoc k i ng could be 
controlled by delaying OS up to one season a f t e r  logging or by the approp r i ate 
select ion and con f iguration of drag attachments and subsequent sca r i f y i ng 
technique: surveys should be delayed unt i l  the f i f t h  growing season a f t e r  
scar i f ication,  subsequent t o  the cons t r a i n t s  o f  seed supply and adequate O S ;  the 
present survey should be redes i gned to provide information on stock i ng as wel l  as 
stock d i s t r ibut ion; and a standard form conta i n i ng all per t i nent logg i ng ,  
scar i f i cat ion and regenerat ion data i s  essent i a l . 

1 1 7 2 .  JOHNSON, H . J .  Pre-sca r i f i c a t i on and s t r i p  clear c u t t i ng t o  obta i n  lodgepole p i ne 
( Pinus-contorta-var-lat i fol i a )  regeneration.  
Forest ehron . ,  1968 , 4 4 ( 6 ) : 2 7 - 3 0  
Subject Codes : 7 . 5  
BID: 50100 496 

1 17 3 .  MCMINN, R . G .  Effect of four s i te treatments on s u r v i va l  and growth on w h i t e  
spruce and lodgepole pine seed l i ngs . 

1 1 7 4 .  

Bi-monthly Research Notes , 1 97 4 ,  3 0 ( 3 ) : 19-20 
3 ref . 
Subject Codes : 7 . 4 . 3 
CAB: 3 8 0 4 0 9  

Gives r e s u l t s  o f  a f ield t r i a l  i n  B r i t i sh Columb i a  i n  1 97 2 .  The t r i al w a s  made to 
evaluate the s u r v i val % and height increment d u r i ng the second growing season o f  
Picea glauca and P i n u s  contorta var .  l a t i fol i a  planted, a f t e r  the previous 
Spruce/Fi r stand had been clear felled, ( a )  on und i s t urbed ground, ( b )  a f t e r  
removal of ground vegetation and l i tter , ( c )  a f t e r  repeated removal of ground 
vegetat ion but not l i t te r ,  or ( d )  a f t e r  mechanical mi x i ng ( by rotovator ) of the 
ground vegetation and l i tter into the minera l  so i l .  Surv i val of both speci e s  was 
good w i t h  all t reatment s ,  and treatment ( d )  gave the best height growth. Reasons 
are suggested. 

MOHLER, J . P . , GOLSON , R . E .  
DNR Notes , Dep t .  o f  Nat .  

�Subject Codes : 7 . 5 ,  7 . 7  
CAB: 769984 

HydrO-Ax and N i colas Hydro-Mulcher test repor t .  
Res . Washington, 1 9 7 5 ,  No. 1 0 : 1 2  pp . 

The Hydro-Ax ( manufactured by National Hydro-Ax, I nc . ,  of Minnesot a )  was 
o r i g i nally b u i l t  to crush and g r i nd up sma l l - d i ameter standing brush on gentle 
slopes . I t  has also been used for pre-comme r c i a l  t h i nn i ng of p i ne .  T r i a l s  of the 
HydrO-Ax and Hydro- Mulcher cutt i ng heads, for reduction of f e l l i ng s l a s h ,  were 
made in late 1 9 7 4 ,  on a clear-felled, second-growth Douglas - f i r/lodgepole p i ne 
s ite that had been logged less than 1 year previously . Both c u t t i ng heads were 
mounted on the same pr ime ca r r i e r ,  for which detai led spec i f icat ions are g i ve n .  
Results of t h e  tests showed that the Hydro- Mulcher t reated t h e  res i due and ground 
vegetat ion more completely than d i d  the Hydro- Ax . Two passes w i t h  the Hydro-Ax 
were made at 0 . 5  acre/hou r ;  the Hydro-Mulcher only covers about 0 . 2- 0 . 3  
acre/hour .  

1 17 5 .  O ' CARROL L ,  N . , CAREY , M . L . ,  HENDR ICK, E . ,  DILLON, J .  The tunnel plough i n  
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I r i sh Fore s t r y ,  1981 , 38 ( 1 ) :  27-40 
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Two experiments were set up in Glenamoy Fores t ,  I r i sh Repub l i c ,  i n  1 9 6 0  and 1 9 6 7 , 
to compare growth of S i t k a  spruce and lodgepole p i ne on blanket bog pea t .  
Ploughing was carr ied out u s i ng :  ( 1 )  double o r  s ingle-mouldboard ploughs a t  1 . 5  
and 3 . 0  m spacing g i v i ng an open f u r row w i t h  a planting r idge on one s i d e ;  ( 2 )  a 
ugh at 1 . 5 ,  3 . 0  and 4 . 5  m spacing, g i ving a closed d r a i n  w i t h  a planting r i dge on 
top. There was n . s . d .  between treatments for ht . or d . h . h .  of S i t k a  spruce 
measured at 12 or 1 5  years ; ht . of lodge,pole pine was s i gni f i cantly greater at 
1 2  years us ing ( 2 ) .  The water table was con s i stently lower w i t h  ( 2 )  than w i t h  
( 1 ) . The greatest ef fect being obt a i ned a t  3 . 0  m spaci n g .  Trees rooted deepe r , 
the a i r  content of the peat was greater and the percentage water smaller on type 
( 2 )  s i tes . 

1 1 7 6 .  THOMPSON, C . F .  Drag sca r i f i c a t i on t r i a l s  i n  lodgepole p i ne logging slash i n  the 
Nelson Forest d i s t r i ct of Br i t i sh Columb i a .  
Research Not e ,  Ministry o f  Forest s ,  Br i t i sh Columb i a ,  1 9 7 8 ,  No . 8 2 :  i i  + 1 3  pp . 
9 ref .  
Subject Codes : 4 . 2 ,  6 . 6  
CAB: 1566787 

Six logged lodgepole p i ne s i tes were drag sca r i f ied i n  1 9 7 2  or 1 97 3 ,  and examined 
for seedbed qua l i t y ,  cone supply and 4th-year regenerat ion. Sca r i f icat ion reduced 
the number of cones from an average 31/m2 to 17/m2 , but cone supply was cons idered 
l i m i t ing on only one s i t e .  Regenerat ion was better where scar i f icat ion occurred 
soon after logging ( i . e .  less seed had been released due to summer heat ) .  
Regeneration was best on mineral s a i l or m i xed mineral soi l/du f f .  Factors 
i n fluencing the cost of sca r i f icat ion are d i scussed. I n  stands of lodgepole pine 
in Br i t i sh Columb i a  w i t h  stoc k i ng dens i t ies o f  8 , 3 3 3-4 0 , 000 stems/ha w i t h  average 
d i ameter of 8 0 . 1-46 . 8  mm, the proport ion of potent i al crop trees damaged by hares 
( Lepus ame r i canu s )  was 3 0 % ,  and by squ i rrels (Tamiasciurus hudsonicus ) 37 . 7 % .  The 
proportion of trees damaged by hares i ncreased w i t h  stoc k i ng dens i t y ,  whereas 
squ i r rel damage decreased. The number of wounds made by hares also increased w i t h  
stocking whereas those made by squ i rrels showed l i tt l e  d i f ference. For both 
animals the average sur face area of bark and cambium removed per wound increased 
w i t h  tree stoc k i ng .  

1 1 7 7 .  THOMSON , J . H . , NEUSTEI N ,  S . A .  An expe r i ment i n  intensive cul t i vat ion on an upland 
heath. 
Scot t i s h  Fore s t r y ,  1 97 3 ,  27 ( 3 ) :  2 1 1 - 2 2 1  
4 ref . 
Subject Codes : N/A 
CAB: 2 3 4 88 1  

Describes a n  exper iment a t  Tei ndland Fores t ,  Moraysh i r e ,  t o  compare the effects o f  
s i x  ploughing treatments ( two deep spaced- f u r row treatments ;  shal low complete 
ploughing;  shallow complete ploughing plus subsoi l ing ; deep complete ploughing ; 
and deep complete ploughing fol lowed by rotovator cult i v a t i o n )  on the growth o f  
Scots P i n e ,  which i s  the nat i ve and t r a d i t ional spec ies i n  t h i s  reg ion, and a 
lodgepole p i ne/Japanese larch mi x t ure,  con s i dered to be the most economic crop for 
the s i t e .  I n  add i t ion, four poss ible alternat ive speci e s ,  v i z .  Douglas- f i r ,  
S i t k a  spruce, Norway spruce and western hemloc k ,  a l l  nursed by Japanese larch, 
were represented i n  small subs i d i a ry plot s .  The s o i l  was i ronpan podzol 
der i vat i ve on indurated mater i al .  Data a r e  g i ven on:  the volume of s o i l  

, d i sturbed b y  the various treatments and the extent of pan breakage; height growth 
at the trees up to 20 years o f  age ; height growth of the t rees i n  the 2 1 s t  yea r ,  
2 years a f t e r  top dressing wi th PK j the t o t a l  produc t ion ( volume and b . a . )  of the 
three ma i n  species at 20 years o f  age; and the root and stem form o f  Scots pi n e ,  
and the stem form of lodgepole p i n e  i n  rela t i on t o  ploughing t reatment . Up to 1 5  
years of age, the best results were obt a i ned w i t h  deep complete plough i ng .  
However , rate o f  growth for t h i s  t reatment has decreased , and growth trends for 
other treatments have also changed, w i th the result that it is impos s i ble to 
predict the future outcome o f  the expe r i ment or to est imate what y i el d  classes 
w i l l  f i nally be achieved . Various pos s i ble reasons for these changes are 
d i scussed i n  deta i l .  

1 1 7 8 .  WINSTON, D . A . , SCHNEIDER, G .  Con i fer establi shment by hand seeding on s i tes 
prepared w i t h  the Brackek u l t i vatorn. 
Report , Great Lakes For . Res .  Cent r e ,  Canada, 1 9 7 7 , NO. O-X- 2 5 5 :  3 + 1 1  pp . 
10 ref . ,  1 pl . 
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Both d r y  and moi s t  s i tes i n  Onta r i o  were prepared w i t h  the 
a fter 6 growing seasons , stocki ng of P i nu s  bank s i ana , 
banksiana X contorta was a t  "desi reable" rates ( Provi nce 
stocking standards ) ;  Picea mar iana stocking was below the 
better than previously reported average result s . 

7 . 6 . 2  JUVENILE STAND TENDING 

Bracke cul t i vator ; 
P .  contorta and P .  
o f  Onta r i o  m i nimum 

" de s i reable" rate but 

1 17 9 .  ANON. S t r i p  t h i nn i ng of juven i le lodgepole p i ne - ear i boo Forest Reg ion . I N :  
S I SCO Spring Newslette r ,  1 98 3 ,  Southern S i lviculture Commi ttee , Nelson, B . C .  
Subject Codes :  7 . 7  
RCA: Xl149 

1180 . ABRAHAMSON , L . P . , BURNS, K . F .  He r b i c i de screening for weed control i n  western 
forest nurse r i e s  - Great Pla i ns segment . 

1 1 8 1 .  

AFRI Research Repor t ,  App l i ed Forestry Research I n s t i t u t e ,  State Un i ve r s i ty o f  New 
York ,  1979 , No. 4 1 :  1 5  pp. 
Subject Code s :  7 . 3 
CAB: 1246930 

Twelve herbicides were appl i ed e i ther a f ter seeding or after germination to 7 
con i fers and 5 broad leaved species i n  6 nur se r i e s . Weeds were collected from 
nursery plots and weighed . S u r v i val and h t .  of t reated tree seedlings i s  
tabulated as a % of control values i phytotox i c i ty was var i able . Post-seeding 
treatments were usually more e f fective.  

ALLEN , M . G .  An evaluation of methods and t im i ng 
selective herbic ides i n  young forest plantat ions . 
Weed Cont rol Conferenc e .  
London, UK , B r i t i sh Crop Protect i on Counc i l ,  1 9 7 4 :  
8 ref .  
Subject Codes :  N/A 
CAB: 503014 

of appl icat ion o f  candidate 
I N :  Proc . o f  the 12th Br i t i s h  

2 7 1 - 2 7 8  

I n  3 t r ials i n i t iated i n  1 9 7 3  and 8 i n i t i ated i n  1974 i n  plantat ions of P i cea 
s i tchens i s ,  P i nus conto r t a ,  and Acer pseudoplatanus i n  the UK, chlo r t h i am i d  
granules at 4 . 2  k g  and a t r a z i ne w . p .  ( wettable powder ) a t  4 . 48 kgjha as standards 
were compared w i t h  cyanazine + a t r a z i ne w . p .  and suspension concent r a t e ,  
cyanazine as a suspension concent rate and granular formulation,  and cyana z i ne + 
dalapon and chlorthiamid + dalapon granules . At the 3 s i tes assessed , cyanaz i ne + 
atraz i ne ( each component 3 . 5 8 kg/hal was the mos t  cons istent t r eatment at a l l  
dates, g i v ing acceptable weed control u p  to 18 months a f t e r  appl i cat i ons , and was 
e f fective when app l i ed in very low spray volume ( 9 . 8  l i t res/ha ) .  Chlor t h i am i d  + 
dalapon and chlorthiamid alone were also e ffect ive . A l l  e f fect i ve t reatments gave 

, � increased tree growt h .  

1 1 8 2 .  BIGGIN, P .  
Biolog i s t s :  
1980 . 

Weed control i n  con i fer t ransplan-t l i nes . I N :  Assoc i at ion of Appl i ed 
Proceed ings of the Conference on Weed Cont rol i n  fores t r y ,  Ap r i l  1 - 2 ,  

For .  Comm . , Northern Res . St a . ,  Ros l i n, M i dloth i a n ,  UK, 1980 : 1 7 5 - 1 8 1  
9 ref .  
Subject Codes ; 7 . 3  
CAB: 1203020 

The potent i a l  of s imaz i ne ,  d i phenami d ,  n i t rofen, propyzami de ,  MCPA and glyphosate 
in contro l ling per s i stent weeds ( such as Equ i setum arvense and Rumex acetose l l a )  
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i s  d iscussed i n  the l ight of exp e r i ments c a r r i ed out i n  1 9 7 5 - 7 9  i n  t r ansplant 
l i nes of Picea s i tchens i s  and P i nus contorta a t  var ious nur s e r i e s  in B r i t a i n .  

COLE, D . M .  Her b i cides used for control of 
lodgepole p i n e .  
USDA For .  S e r v o  Res . Note, Inte rmoun t a i n  For . 
INT- 2 1 1 :  5 pp . 
7 r e f .  
Subject Codes : N/A 
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lesser vegetation damage young 

& Range Exp. Stn . , 1 9 7 6 , No. 

Natural stands of 8 to IO-yr-old lodgepole p i ne ( Pi nus contor t a )  at 6 40 0 '  a l t . i n  
central Montana were thinned i n  August 1 96 5 .  I n  August 1 9 6 6  herb i c i d e  ( 5  Ib a . i .  
dalapon, 4 . 5  l b .  a . e .  2 , 4-0 and 4 . 5  Ib a . e . ,  2 , 4 , 5-T per 100 gal water ) was 
applied to understory vege t a t i on which cons i sted ma i nly of Vacc i n i u m  scopa r i u m ,  
lupin ( Lupinus spp . ) and Carex geye r i . One year a f t e r  spray i ng , mor t a l i t y  o f  
young lodgepole p i nes was 7 % ,  and 5 2 %  were damaged ( nearly h a l f  of these 
ser iously ) ;  all understory vegetation was k i l l e d .  At 2 years a f t e r  spraying, 
mortal i t y  was 16% , and sprayed areas were occupi ed by cheatgrass ( Bromus 
tectorum ) .  At 3 years there was no f u r ther mot a l i t y .  At 4 years a f t e r  t r eatmen t ,  
average 6-year height incr ement o f  p i ne was found t o  b e  s i gni f icantly less on 
sprayed plot s ; l u p i n  had become re-e s t a b l i shed .  

1 1 8 4 .  DAVENHILL , N . A . , PREEST, D . S .  Int e r i m  evaluation o f  several soil s t e r i 1ants for 
the control of contorta p i ne .  I N :  Proceed ings o f  the 27th New Zealand Weed and 
Pest Control Conference , Nelson. 
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Subject Codes : 7 . 4 . 4 ,  8 . 8  
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P i nus contorta i s  a valuable pioneer f o r  erosion control and s i te rehab i l i t a t ion 
at high alt i tudes in New Zealand , but i t s  u n i nh i b i ted spread in the Wa iouru 
M i l i t a ry Reserve and Tongar i ro Nat i onal Park has earned it the d i s approval o f  t he 
Defence Department and conse rvation i s t s .  A chemical control t r i a l  showed tha t 
bromac i l ,  t h i a z fluron and karbut i late at 17 kg/ha, appl ied to 2 . 3  m2 of roo t i ng 
zone, can k i l l  young trees . Treatment i n  Dec . 'Nas better than i n  Oct . 

DRAPER , D . A .  Response of low-merchant a b i l i t y ,  
spacing and f er t i l i zat ion . E . P .  886 . 0 3 .  I N :  
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repressed lodgepole p i ne t r e e s  to 
Forest Research Review 1 9 8 1 -8 2 .  
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in fores try,  Apr i l  1 - 2 ,  1980 
Dow Chemical Co . Ltd . ,  Houns low, M i ddlese x ,  UK , 1 9 8 0 :  249-256 
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1187 . GLEN, L . M .  Spac ing lodgepole p i ne w i t h  a HydrO-Ax . 
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Unpubl i shed Paper Presented at C . I . F .  Juven i l e  Spacing Workshop, Nanaimo, B . C . ,  
Oct . ,  1976 
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1 1 9 0 .  JOHNSTONE , W . O .  E f fects of spac i ng 7-year old lodgepole p i ne i n  west-cent r a l  
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1 19 1 .  JOHNSTONE, W . D .  Juveni le spacing o f  25-year-old lodgepole p i ne i n  western 
Albert a .  
Env i ron. Can . , Can. For . Serv o , Nor t h .  For .  Res .  Cent . Edmonton, Alber t a .  
Inf . Rep. NOR-X-2 4 4 .  1 98 2 :  1 9  pp . 

. 

2 2  ref .  
Language: en 
Summary Languages : f r  
Subject Codes : N/A 
RCA: Xlll6 

The e f f ects of spacing 2 5 -year-old f i re-or i g i n  lodgepole p i ne ( P i nu s  contorta 
Dougl . var .  lat i fol i a  Engelm. ) i n  western Alberta a r e  reported 1 0  years a f t e r  
t r eatment . Data were analyzed i n  terms of the ent i r e  stand and port ions of i t .  
Spacing had a s i gn i f icant ef fect on stand and crop-tree gLowth and development . 
Wide spacing resulted i n  greateL d i ameter i nc L ements and greateL stand and 
crop-tLee aveLage d i ameteL s .  

1 1 9 2 .  JONES , R . G . ,  JONE S ,  R . G .  SCLub control w i t h  fosamine ammoni um ( Kr e n i t e ) .  I N :  
Association o f  App l i ed BiOlog i s t s :  PLoceedings o f  the Conference on Weed ContLol 
i n  fOLes t L Y ,  Apr i l  1 - 2 ,  1 9 8 0 . 
Shell Chemicals UK Ltd . , E l y ,  Camb r i dges h i r e ,  U K ,  1 9 8 0 : 1 39 - 1 4 5  
1 ref . 
Subject Codes : N/A 
CAB: 1 2 0 3 0 1 5  

1 1 9 3 .  JONES , R . G . , JONE S ,  R . G .  Weed compet i t ion, changing weed compos i t ion and t ree 
growth following her b i c i de appl icat ion.  I N :  Assoc i a t ion of App l i ed B i olog i s t s : 
Procee d i ngs of the Conference on Weed Cont Lol i n  Fores t r y ,  Apr i l  1 - 2 ,  1 9 8 0 . 
Shell Chemicals UK Ltd . , Ely , Camb r i dges h i r e ,  U K ,  1980 : 6 5- 7 2  
6 ref . 
Subject Codes : 7 . 3  
CAB: 1 2 0 3 0 08 

T r i al s  i n  young plant a t i ons of Picea abies , P .  s i tchen s i s ,  and P i nus contort a i n  
Scotland a r e  reported.  

1 19 4 .  JONE S ,  R . G . ,  JONES ,  R . G . , SCOTT, E . , GODDING, S . J .  An evaluation of hexaz i none as 
a selective fores t ry herb i c i d e .  IN: Assoc i at ion o f  Appl i ed B i olog i s t s : 
Proceed ings of the Conference on Weed Control i n  Fores t r y ,  Apr i l  1- 2 ,  1 9 8 0  
Shell Chemica l s ,  U K  Ltd . ,  Ely, Camb r i dges h i r e ,  UK , 1 9 8 0 :  2 27 - 2 3 4  
Subject Codes: N/A 
CAB: 1 2 0 3 0 2 5  

1 1 9 5 .  MACKEN Z I E ,  J . M .  Fer t i l i zer/her b i c i de t r i al s  o n  S i t k a  spruce i n  e a s t  Scotland. 
Scot t i s h  Fores t r y ,  1 97 4 ,  2 8 ( 3 ) : 2 1 1 - 2 2 1  
5 ref .  

, .. Subject Codes : 7 . 8  
CAB: 3 6 3 3 7 4  

Presents the results o f  expe r i ments i n  four young plantat ions o n  d i f ferent s i tes 
in East Scot land, assessed f i ve years a f t e r  t r e?tment w i t h  NPK f e r t i l i zer and/or 
2 ,  4-0 ( to control heather ) .  Results are shown 1 n  tables and g raphs . Height 
increment of P i cea s i tchens i s  was most i nf l uenced by t reatment w i t h  f e r t i l i z e r  on 
peaty i ron-pan s i t es ; on the poorer deep-peat s i te s  the comb i ned treatment was 
bes t . P i nus contorta var . lat i fo l i a  and Pinus sylve s t r i s  showed l i t t le respOnse 
to any treatment . Measurements of nut r i ent concentrat ions in fol i age showed that 
d e f i c i encies of P and N l i m i t  the growth o f  P. s i tchen s i s  on all s i tes and poorer 
s i tes respect i vely,  and K d e f i c i ency i s  a cont r ibutory factor on the deep, 
unflushed pea t s .  N def ic i ency can be cured tempo r a r i l y  by app l y i ng N fer t i l i ze r  
o r  b y  controlling heathe r . O n  some s i tes the appl icat i on o f  phosphate plus 
he r b i c i de has a l ready proved economi c ,  only 5 years a f t e r  treatmen t ,  bu t i t  
remains to be seen whether the appl i ca t i on o f  larger amounts can be f u l ly 
just i f ied on the poorer s i tes . 
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1 1 9 6 .  MCCAVISH, W . J .  Hexaz i none - a new forest herb i c i d e .  I N ;  Assoc i at ion o f  App l i ed 
Biolog i s t s !  Proceedings o f  the Conference on weed Control i n  For e s t r y ,  Apr i l  1 - 2 ,  
1980 . 
For .  Res . Sta . ,  A l i ce Holt Lodge , Wrecclesharn, Farnham, Surrey,  UK , 1 9 8 0 : 
2 1 7 - 2 2 5  
10 re f .  
Subject Codes : N/A 
CAB : 1 2 0 3 0 2 4  

A summary o f  the resul�s o f  nursery and forest experiments car r ied out by the 
Forestry Comm i s s ion 1n B r i ta i n  in 1 9 7 7  and 197 8 ,  g i v i ng information on the 
suscept i b i l i t y  of weeds and the tolerance bf con i f e r s  to v a r i ous doses of the 
her b i c i de app l i ed in March- Jul y .  The con i f e r  species i ncluded are : L a r i x  
leptolep i s ,  Picea a b i e s ,  P .  s i tchens i s ,  P i nus contor t a ,  P .  n i g r a ,  P .  
sylves t r i s ,  Pseudotsuga menz i es i i  and Tsuga heterophy l la . 

1 1 9 7 . POLLAC K ,  J .  Spac ing t r i a l s  of lodgepole p i ne . E . P .  6 7 1 .  I N :  Forest Research 
Review 1981-82 
M i n i st r y  of Forests , Vict o r i a ,  B . C . , 198 3 :  50 
Subject Codes : N/A 
RCA: Xl057 

1 1 98 . POWELL , J . M .  Use of g ramoxone ( R )  to control mosses and l i verworts in g reenhouse 
pot s .  
Bi -monthly Research Notes , 1 9 7 5 ,  3 1 ( 5 ) :  3 5 - 3 6  
4 r e f . 
Summary Languages :  N/A 
Subject Code s :  7 . 3  
CAB: 5 6 4 5 5 7  

Describes t r i a l s  t o  assess the a b i l i t y  o f  G ramoxone ( paraquat ) t o  control moss and 
l i verwort growth on pots cont a i n i ng t ransplanted Pi nus contorta seed l i ngs 1/2 m 
h i g h ,  kept for 20 months i n  a greenhous e .  The her b i c i de was app l i ed at 9 ml/l i t re 
or 4 . 5  rol/l i t r e ;  both concent rat ions proved equally e f fect i ve .  One month a f t e r  
treatmen t ,  8 5 %  of the mosses and 100% of t h e  l i verworts had been k i l l e d ,  and 
l i t t l e  regrowth occurred i n  the next 7 months . 

1 1 9 9 . RICHARDSON , W. G . ,  TURNER, D . J .  Pot experiments to evaluate treatments for seedbed 
use in forest nurse r i e s .  I N :  Assoc i a t ion o f  App l i ed Biolog i s t s :  Proceedings of 
the Conference on Weed Control in Fores t r y ,  Apr i l  1 - 2 ,  1 9 8 0 . 

r 
1200 . 

ARC Weed Res .  arg . ,  8egbroke H i l l ,  Yarnton, Oxford,  UK , 1980 : 1 6 7 - 17 4 .  
6 r e f . 
Subject Code s :  N/A 
CAB: 1 20 3 0 1 9  

I n  two outdoor expe r i ments i n  1 9 7 8  and 1 9 7 9  a total o f  4 3  he r b i c i des and 9 
mixtures were tested for pre- and post-emergence selec t i v i ty on L a r i x  leptolep i s ,  
Picea s i tchens i s ,  P i nus contorta ,  P .  n i g r a , Pseudotsuga tax i fo l i a  ( P .  
men z i es i i ) ,  Acer pseudoplatanu s ,  Betula pubescens and Nothofagus procer a .  

STEWART , R . E .  He rbic ides for 
USDA For . Servo  Res .  Not e ,  
PNW- 28 4 :  1 1  pp . 
19 ref . ,  2 p 1 .  
Subject Codes :  7 . 1  
CAB: 9 8 4 1 6 5  

control o f  wes t e r n  swor d f e r n  and western bracken . 
Pac i f i c  NW For . & Range Exp . Stn . , 1 97 6 ,  No . 

Fol i a r  sprays of asulam, bromac i l ,  d i camba, d i c h1oben i l ,  or picloram were appl ied 
in May/June or July/August , 1970 to western sword f e r n  ( Polyst ichum mun i tum) and 
western bracken ( pt e r i dium aqu i l inum var . pubescens ) i n  Oregon; survival was 
determined in Septembe r ,  1 9 7 1 .  Dicamba ( 3  lb a . i .  i n  1 0 0  gal water ) gave best 
control of Polyst ichum munitum when app l i ed i n  e i"ther s p r i ng or mi d-summe r .  I n  
order t o  prevent damage t o  con i fers d i camba should b e  applied t o  indi v i dual ferns . 
Asulam ( 1- 3  lb/acre a . i . )  gave the most s a t i s f actory control of Pt e r i d i um 
aqu i l i num and d i d  not a f fect the s u r v i va l  of P i nus contorta or Pseudotsuga 
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menz i es i i  i n  t r i a l s  i n  western Washington. 

1 2 0 1 . STEWART , R . E .  Her b i c ides for weed control in western forest nu rse r i e s . 
Proceedings , Western Soc i e t y  of Wood Science , 1 9 7 7 , ( 30 ) : 7 8 - 8 9  
6 r e f . 
Subject Codes : N/A 
CAB: 1406916 

P r e l i minary results are g i ven of a research program t o  ident i fy promi s i ng 
her b i c i de s . The e f fects of 1 7  h e r b i c i des on herbaceous weeds and on 12 con i fe r s  
( 5  species o f  pine , 4 o f  f i r ,  Douglas- f i r ,  western hemlock and coast redwood 
Sequoi a  semperv irens ) were evaluated at 1 3  nurs e r i e s  i n  Oregon, Washi ngton and 
Cali forn i a .  Data are tabulated showing the e f fect of her b i c i de s  on dry w e i ght of 
weeds and g i v i ng damage rat i ngs for the con i f erous seed l i ngs when herb i c i des were 
appl ied before or a f te r  sowing or a f t e r  germinat ion . P i nes were the most 
res i stant , and hemlock and redwood the most sens i t ive . Recommendations a r e  made 
for t i ming of appl i c a t i on and dosages . 

1 2 0 2 .  STEWART, R . E . , 9WSTON , P . W . , WEATHERLY, H . G .  Evaluation of s i x  he r b i c ides for 
weed control 1n Pac i f i c  Coast forest nu r se r i e s . IN: Procee d i ng s ,  Nurse rymen 1 s  
Conference and Seed Processing workshop, Eu reka , Cali forni a ,  Aug .  7-11 , 1 9 7 8 .  
D i v .  Timber Mgt .  Res . ,  USDA For .  Serv i c e ,  Washington, D . C . , 1 9 7 8 ,  8 - 1 2 7  B-
1 3 3  
5 r e f . 
Subject Codes : 7 . 3  
CAB: 1 4 5 5 508 

Herbicides ident i f ied as prom i s i ng i n  previous work have been tested a t  14 
nur s e r i e s  to evaluate the i r  e f fect i veness i n  herbaceous weed control and tox i c i ty 
to 1 1  con i ferous spec i e s . The her b i c i des ( b i fenox, butral i n ,  DCPA, d i phenami d ,  
napropamide and hexa z i none ) were app l i ed t o  nursery beds ( a )  2 days a f t e r  sow i n g ,  
( b )  4-5 weeks a f t e r  seed l i ng emergence and 1 w e e k  or less a f t e r  weed i ng ,  or ( C ) , 
( a )  + ( b ) . Hand weeding t imes are g i ven for each treatment . Work on the e f f ects 
o f  the her b i c i des on mycorrhi zae is also rev i ewed . Only hexa z i none cons i stently 
damaged seed l i ngs , a lthough DCPA damages western hemlock when app l ied in ( a ) . 

120 3 .  TURNER , D . J . ,  RICHARDSON , W . G .  Pot expe r i ments at the Weed Research Organ i za t ion 
w i t h  forest crop and weed spec i es . 

1 2 0 4 .  
, 

Tech . Rep . ,  ARC Weed Research Orga n i z a t ion, 1 9 7 8 ,  No. 4 6 : 16 pp . 
Subject Codes : N/A 
CIIB : 1 0 5 5 4 7 1  

Results a r e  presented of t h r e e  post-emergence and two pre-emergence pot 
expe r i ment s ,  i nvol v i ng P i cea s i tchens i s ,  P i nus n i g r a  ( Co r s i can p i ne ) ,  P i nus 
contor t a ,  i es i i ,  Thu j a  p l i ca t a ,  Quercus petraea,  Fagus sylvat i c a ,  heather ( Ca l luna 
vulga r i s ) and the grasses Mol i ni a  caerulea,  Deschamp s i a  caespitosa and 
Calamagrost i s  epige jos . Some her b i c i des not now used i n  forestry may be useful 
for control l i ng weeds i n  nurse r 1 e S ,  t r ansplant l i nes or young plantat ions . 
MCPA-salt w i t h  added ammon ium sulphate or var ious t r i a z i ne he r b i c i des may also be 
useful against heathe r .  

VAN DEN DRIESSCHE, R .  Relat ionship between spacing and n i t rogen f e r t i l i za t ion of 
i'eedl i ngs in the nur s e r y ,  seedl ing s i z e ,  and outplant i ng pe r for:mance . 
Can . J .  of For .  Res . Vol .  1 2 ( 4 )  Dec . 1 9 8 2 :  8 6 5 - 8 7 5  
1 9  ref . 
Language: en 
Summary Language s :  f r  
Subject Codes: 7 . 8  
RCA: X 1 l 2 8  

Nursery sowings o f  coa s t a l  and interior var i e t i e s  of Douglas - f i r ,  S i t k a  spruce and 
lodgepole p i ne ( Pinus contorta Dougl . )  were t h i nned to d i f ferent spac i ngs 5 weeks 
a f t e r  germinat ion. Spacings i n  the d r i l l s ,  which were 1 5  cm apa r t ,  were 1 ,  2 ,  4 ,  
B and 1 2  cm w i t h  the nursery sowing rate ( about 0 . 6  cm spac i ng )  a s  cont rol . 
Spacings were app l i e d  seedl i ngs were planted out at Campb e l l  R i ve r  ( coas t a l  
Douglas- f i r )  and Port Al i ce ( S i t k a  spruce ) ,  bot'h o n  Vancouver I s land , and at Lyne 
Creek ( i nterior Douglas- f i r )  in the C a r i boo region and at Fulton Lake ( lodgepole 
pine ) i n  the P r i nce Rupert region of B r i t i sh Columb i a .  W i der spac i ng and greater 
N supply increased 2-0 seed l i ng d r y  weight , root- col l a r  d i ameter and shoot h e i ght 
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and also a f fected d i s t r i bu t ion o f  dry matter between needles , stems and roots . 
Wider spac i ng increased survival of Qutplanted i n t e r i or Douglas - f i r  by 1 2 % .  
Survival o f  coastal Douglas- f i r  and S i t ka spruce species was h i g h  and only 
increased 4 to 7% due to w i de spacing a f t e r  one season, but a f t er three seasons 
wide spacing increased surv ival 1 7 - 19 % .  Compared w i t h  control , 1 2  em spaci ng and 
i ncreased f i rs t-season shoot growth 5 3 %  for coa s t a l  Douglas - f i r ,  8 2 %  for i n t e r i o r  
Douglas - f i r ,  and 7 1 %  for S i t k a  spruce. Second-season shoot growth o f  lodgepole 
p i ne was i ncreased 9 2 %  by the w i dest spac i n g .  Much of the improved growth was 
explained in terms of increased seed l i ng s i ze .  A t  the h ighest level o f  N supp l y ,  
increasing spacing t o  4 c m  d i d  not greatly reduce y i eld o f  seed l i ngs w i t h  
root-collar d iameters greater than 3 mm, except for i nt e r ior Douglas -f i r .  Thus 
moderate increase in spac i ng i mproved qua l i t y  w i thout mat e r i ally reducing y i e l d  of 
seedlings per unit area of nursery. Nursery f er t i l i za t i on at 2 3 5  kg N ha-1 
increased new shoot growth one season after plant i ng by 3 6 - 5 8 %  compared w i t h  the 
60 kg N ha- l .  

1 2 0 5 .  VAN DORSSER, J . e .  Nursery weed cont rol . 
Report of Forest Research I ns t i t u t e  for 1 9 7 0 ,  New Zealand Forest Service , 1 9 7 1 :  
3 5  pp. 
Subject Code s :  7 . 3  
CAB: 0 5 1 9 2 3  

1206 . VAN DORSSER, J . C .  Current research into weed control i n  forest nurse r i e s .  
proceed ings , 2 4 t h  New Zealand Weed and Pest Control Conference, 1 9 7 1 :  5 6 - 5 8  
Subject Code s :  N/A 

1 2 0 7 .  

CAB: 0 9 8 3 7 0  

Propaz i ne at 0 . 5-1 lb/acre and chlorthal at 1 0  lb/ac r e ,  applied before emergence, 
gave e f fect i ve control of germina t i ng weeds in P i nus rad i at a  nu rser i e s ;  chlorthal 
cont rols D i g i t a r i a  sangu i nal i s .  The search for selec t i ve chemicals for use soon 
after emergence has cont i nued.  Atrazine at 2 lb+ emul s i f iable o i l  at 2 gal/acre 
was safe and e f f e c t i've in P .  radiata Greater than 4 in h i g h .  Chloramben a t  5 
lb/acre, appl ied soon a f t e r  sowing, showed promise when used on Pseudotsuga 
menz ies i i  seedbeds ,  and n i t rofen at greater than 4 . 5  lb/acre has shown promise i n  
Pinus contorta var . lati fol i a  i n  recent t r i a l s ; the crops tolerated twice the 
above r a t e s .  L i nuron at 0 . 5-1 Ib/acre,  applied before emergence ( 2  days a f t e r  
sowing ) ,  i s  recommended fot:' Eucalyptus spp. 

VAN DORSSER, J . C .  
Proceed ings o f  the 
1 97 3 :  279-283 
1 ref . 
Subject Codes : 7 . 3  
CAB: 400037 

The use of herb i c ides in forest nurse r i es ( i n New Zealand ) .  
4th As i an-Pac i f i c  Weed Society Soc iety Conference, Rotor u a ,  

Pinus r a d i a t a  i s  sown i n  Sep./Oct . and propaz i ne 0 . 56 -1 . 1 2 kg/ha i s  appl ied 
before emergence to control a w i de range of broad leaved weeds and annual grasses ; 
chlorthal- d i methyl at 9-10 kg/ha i s  added i f  necessary to control Dig i t a r i a  
sangu i na l i s .  N i t rofen a t  7 - 9  kg/ha i s  recommended for pre-emergence and early 
post-emergence control i n  P i nus contorta and Pseudotsuga menz i es i i ,  spec i e s  
sens i t ive t o  propazine�  8 weeks a f t e r  eme rgence , propa z i ne and chlorthaldime t hy l ,  
which gave longer-last i ng control , may be subst i tuted for n i trofen. Under moi s t  
cond i t ions , d iphenamid a t  1 1 - 1 4  kg/ha , which g i ves excellent broad-spectrum 
control in P. menz i es i i  and P .  rad i ata seedbeds ,  can be used in place of 
n i t roten from the time of sowing onwards . For Eucalyptus spp . , l i nuron a t  1 . 1 2 
kg/ha i s  a proven pre-emergence he r b i c i de on heavy so i l s ;  n i t rofen a t  6 . 7  kg/ha , be fore emergence, so far tested only in E. delegatens i s ,  appears a promi s i ng 
alternative to l i nuron on l ig h t e r , d r i e r  soi l s .  

1 208 . WEBSTER, R . J .  A t r ial w i t h  a t r az i ne ,  and some thoughts on why we t r ied i t .  
Quarterly Journal o f  Fores t r y ,  1971 , 66 ( 2 ) :  1 3 3 - 1 3 8  
1 ref .  
Subject Code s :  N/A 
CAB: 0 5 1 9 5 1  

Discusses experience gained f rom a t r i a l  appl i c a t i on o f  a t r a z i ne ( as a 50% 
wettable powde r )  at 3 or 51/2 l b .  a . i . /acre to control grass i n  a young 
plantation of Corsican pine,  Scots p i n e ,  and lodgepole p i ne ,  w i t h  a few European 
larch, on a base- r i c h  loam over l i mes tone in Derbyshi r e .  
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1 2 0 9 . WESTON , G . D . ,  CARLSON, L . W . , WAMBOLD, E . C .  The e f fect of growth retardants and 
i nh i b i tors on container-grown P i nu s  conto r t a  and picea glauca . 
Canadian Journal of Forest Research, 1 9 8 0 , 1 0 ( 4 ) :  510-516 
2 3  ref . 
Language : en 
Summar y  Languages :  £ r  
Subject Codes : 7 . 3  
CAB: 1 3 2 9 4 3 2  

Shoot and root growth were reduced to d i f fe rent extents b y  the 1 3  compounds ,  thus 
causing alterat i ons i n  s hoot/root r a t i os .  The results a r e  d i scussed w i t h  regard 
to the potent i a l  use of these chemicals for enhancing surviva l  a f t e r  Qutplant i ng 
or for use i n  held-over mater i al .  Ancymi dol ,  Ethrel ( et hephon ) ,  phosphon and 
Mai n t a i n  caused reduct ions i n  the shoot/root r a t i o  and may have potent i a l  for use 
in mater i a l  to be planted out . CCC ( chlormequat ) ,  RH5 3 1 ,  Ethrel , and mef l u i d i de 
appear to have poten t i al fOL use i n  held-over mat e r ials . From authors ! summa r y .  

7 . 7  THINNING 

1 2 1 0 .  ANON. Forest production studies : t h i nn i ng .  Report of the M i n i s te r  for Lands on 
the Forest and Wi ldl i fe Service for the period f rom 1 s t  Apr i l ,  1 9 7 0  to 3 1 s t  Mar c h ,  
1 9 7 1 .  
Dubl i n ,  I r i sh Republ i c ,  197 2 :  2 8  
Subject Codes : N/A 
CAB: 1 1 4 2 6 6  

Results t o  d a t e  f r om thinning expe r i ments i n d i c a t e  t h a t  f o r  P i cea s i tchens i s ,  P .  
abies and P i nus conto r t a ,  a f i r s t  t h i nn i ng remov i ng up to 3 3 %  of volume has l i t t l e  
e ffect o n  increment , and a second thinn i ng may remove as much as 50% ( o f  stand i ng 
volume ) w i thout ser ious loss of increment . For P i nus sylve s t r i s ,  removal i n  both 
f i r s t  and second t h i nn i ngs must be much less in order to avoid loss o f  increment . 

1 2 1 1 .  ADAMS , D . L . ,  ALLEN, G . M .  Lumber production f rom I'precomme r c i a l "  t h innings i n  
northern Idaho. 

1 2 1 2 .  

S t a t i on Pape r ,  Forest ,  W i ld l i f e  and Range Exp . St n . ,  Univer s i t y  o f  Idaho, 1 9 7 4 ,  
No. 1 6 :  1 1  pp. 
5 ref .  
Subject Codes : 8 . 1 ,  8 . 5  
CAB: 3 7 1 7 9 5  

Presents an analy s i s  o f  costs a n d  income i n  a t h i nn i ng operat ion ( o f  
normally descr i bed as ' pr e-comme r c i a l ' )  i n  a 20-acre 75-year-old 
Douglas - f i r ,  lodgepole pine and grand f i r .  The results suggested 
stand-improvement measures could pay for themselves . 

BELLA, I . E .  Thinning young lodgepole p i ne i s  faster w i t h  a brush saw . 
Forestry Chronicle, 1974 , 50 ( 4 ) :  1 5 3 - 1 5 4  

;J ref .  
Subject Codes : N/A 
CAB: 380459 

the type 
s tand of 

that such 

Descr i bes and i llustrates a study on the use of a Husqvarna 165 R ' brush saw ! ( a  
portable c i rcular saw ) for t h i nn i ng ( a )  a dense, unt h i nned 16-year-old P i nus 
contorta stand w i t h  up to 4 0 , 000 stems/acr e ,  and ( b )  a s t r i p- t h i nned , 3 3-year-old 
P. contorta stand cont a i n i ng 1 9 , 000 stems/acr e .  Data on the t h i nn i ng rates 
achi eved are tabulated and d i scussed . I t  i s  concluded that i n  stands such as ( a )  
an experienced wor ker , u s i ng the saw tes ted , should be able to t h i n  an acre per 
average wor k i ng day.  

1 2 1 3 .  BELLA, I . E .  Growth of young lodgepole pine a f t e r  mechanical s t r i p  t h i nn i ng i n  
Albe r t a .  
I n f o .  Report , Northern Forest Research Cent re,  Canada, 1 97 2 ,  No. NOR- X- 2 3 : 1 5  
pp . 



4 ref . 
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Dense 25-year-old stands of P i nus contorta var .  l a t i fo l i a  of mean height 9 f t  
that had o r i g i nated a f t e r  f i r e s ,  were t h i nned mechanically b y  clea r i ng s t r ips to 
10 . 5  ft wide w i t h  a drum chopper . A spec i a l  attachment g u i ded the t r ees into the 
path o f  the chopper and e l i minated bent or hanging trees a long s t r i p  edges . The 
alternate untreated s t r ips were 4-6 f t  w i d e .  There was a substant i a l  increase 
d u r i ng the f i r s t  5 years a f t e r  t h i nn i ng i n  the d i ameter increment o f  trees i n  a l l  
s i ze classes i n  t h e  dense stands ( 1 9 0 0 0  trees/acre w i t h i n  t h e  s t r ips ) ,  but i n  
more open stands ( 11 0 0 0  trees/acre w i t h i n  t h e  s t r ips ) t h e  response w a s  l i ght . 

1 2 1 4 .  BELLA, I . E . , DE FRANCESCHI , J . P .  Young lodgepole pine r esponds to s t r i p  t h i nn i n g ,  
but • • .  
Info. Rep . , Northern Research Cent r e ,  Canada , 1 97 7 ,  No. NOR-X-1 9 2 :  1 0  pp. 
3 ref .  
Language: en 
Summary Languages : f r  
Subject Codes : 5 . 2  
CAB: 13690 5 2  

Results are presented 10 years a f t e r  s t r i p  t h i nn i ng i n  a 25-year o l d  stand 
composed mainly of P i nus contorta var .  lat i fol i a  i n  SW Albert a ;  results at 5 
years were reported ear l i er . Over the second 5-year per iod , average b . a .  
i nc rement was 87% greater than controls i n  densest stands , 64% i n  medium dens i ty 
stands, and 51% i n  open stand s .  Mortal i t y  ( g reater i n  denser stands ) was n . s . d .  
i n  relation to t h i nn i ng . I t  i s  recommended that s t r i p  thinn i ng be rest r i cted to 
overdense P i nus stand s ,  fol lowed, w i t h i n  5 yea r s ,  by selec t i ve t h i nn i ng . 

1 2 1 5 .  BELLA, I . E . , DE FRANCESCHI ,  J . P . Growth of lodgepole p i ne a f t e r  mechanical s t r i p  
t h i nning i n  Alber t a :  I S-year resu l t s . 

1 2 1 6 .  

Forestry Chronicle, 19 8 2 ,  5 8 (  3 ) :  1 3 1- 1 3 5  
4 ref . ,  1 p l .  
Language: en 
Summary Languages : f r  
Subject Codes : 5 . 1  
CAB: 1569 8 3 3  

I n  a s tand o f  P i nus contorta t h i nned a t  25 years b y  3 . 2  m-wide swaths a l t e rnat i ng 
w i t h  1 . 2-1 . 8  m res i dual s t r i p s ,  d . b . h . , b . a .  and height increments f rom 1 0  to 1 5  
years after treatment were u p  t o  5 0 %  greater i n  thi nned plots than i n  cont rol s .  
The release e f fect ex tended throughout the res i dual s t r i p .  Mor t a l i t y  increased 
w i t h  stand dens i t y  in all plot s ,  but was s im i l a r  for t h i nned and unt h i nned s t r i ps .  

DAHMS, W . G .  5 5  
U S  For. Ser v .  
Subject Codes : 
BIO:  71080900 

year old lodgepole pine responds to t h i nn i ng .  
Research Note PNW- 1 4 1 ,  1 9 7 1 :  1 - 1 3  
N/A 

1 2 1 7 .  DAHMS , W . G .  Growth and s o i l  moi sture i n  t h i nned lodgepole p i n e .  
USDA For . Servo  Research Pape r , Pac i f ic NW For . and Range Exp . Stn . ,  1 9 7 1 ,  No . 
PNW-127 : 3 2  pp.  
1 7  ref . f' S6bject Codes : 2 . 11 ,  2 . 2 ,  5 . 1  
CAB: 091276 

Reports a deta i led study o f  the P i nu s  contorta stand i n  central Oregon already 
des c r i bed, including measurements o f  soil moi st u r e  by means o f  a neutron probe, 
du r i ng the 10 years s i nce 1959 ( when the stand was 22 years old ) .  The stand was 
t h i nned three t i mes to a range of bole-a'rea speci f icat ions in 1 9 5 9 , 1964 and 1969 . 
Measurements before and after the last t h i nn i ng showed 'that t rees at lower stand 
dens i t ies had longer crowns and grew more rapidly in d i amete r ,  but not 
s i g n i f i cantly faster i n  height . Gross volume increment and w i thdrawal of s o i l  
moisture decreased w i t h  decreasing stand dens i t y .  Understory vegetation d i d  not 
develop strongly even at low stand dens i t ies . 

1 2 1 8 .  DAHMS, W . G .  Growth response i n  lodgepole p i ne following p recomme r c i a l  t h i nn i ng .  
I N :  Precomme r c i a l  Th i n n i ng o f  Coastal and Inte rmounta i n  Forests i n  the Pac i f i c  
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Northwest . 
Wash. State Univ . ,  Pullman, Wash . ,  1 97 1 :  14-18 
Subject Codes :  N/A 
RCA: X1077 

1 2 1 9 . DAHMS, W . G .  Tree growth and water use r esponse to t h i nning i n  a 47-year-old 
lodgepole pine stand . 
USDA For .  Servo Research Note, Pac i f ic NW For. and Range Exp . S tn . ,  1 9 7 3 ,  No. 
PNW-19 4 :  1 4  pp. 
1 2  ref . 
Subject Codes : 8 . 8 . 3  
CAB: 2 34 9 3 5  

Presents a study o n  t h e  e f fects ( a fter 5 year s )  of t h i nn i ng a dense stand of P i nus 
contorta in central Oregon to a range of bole-area spec i f i c a t i ons . Data collected 
in 1967 ' showed that mean d i ameter increment of the 100 largest trees per acre 
appeared to reach a maximum a t  the second lowest dens l t y  ( 47 . 9  f t 2  b . a . jacre ) .  
There was no general correlation between height growth and stand dens i t y ,  but the 
height increment of the larger trees was reduced by t h i nn i ng ,  espec i a l l y  a t  low 
s tand dens i t ies . Stand volume increment increased i r regul a r ly w i t h  i ncrea s i ng 
s tand dens i t y ,  probably owing to var i at ions i n  s i te qual i t y  and stand dens i t y  
before thinning . Soil moi s ture w i thdrawal was substant i a l l y  reduced a t  lower 
s tand dens i t i e s  and i t  i s  suggested that one of the p r i nc i pa l  results of t h i nn i ng 
w i l l  be an increase i n  s t ream f low . 

1 2 2 0 .  GALLAGHER , G . J .  The development of t h i nning systems i n  young S i t k a  spruce and 
contorta pine crops . 
Bulle t i n ,  Forestry Comm i s s ion, UK , 1 97 6 ,  No . 55 : 4 9 - 5 5  
8 r e f .  
Subject Codes :  N/A 
CAB: 8 1 7 0 3 1  

The results and economi c s  are d i scussed o f  various types and intens i t ies of 
thinning i n  plantat ions of P i cea s i tchensis or P i nus contor t a  i n  the I r i sh 
Republ i c .  I t  i s  concluded that row thinnings of moderately heavy intens i t y  
( removal of 3 3 %  o f  t h e  standing volume i n  t h e  f i r s t  t h i nn i ng ) w i l l  b e  feasi ble for 
S i tka spruce . Results were less clear for contorta p i ne ;  no def i n i t e  trend was 
d i scernible over a range of t h i nn i ng intens i t i e s .  Windthrow may cause 
cons iderable damage a f t e r  t h i nning contorta pine in I reland . 

1 2 2 1 .  GALLAGHER, G . J . , O ' BRIEN , D . , LYNCH, T . J .  S i lvicultural and economic aspects of 
spacing and t h i nn i ng in S i t ka spruce and lodgepole p i ne .  
Schr i ften , For s t l iche Fakulta t ,  Uni ve rs i tat Gottingen/Niedersachsi sche Forst l i che 
Versuchsanstal t ,  1980 , 67 : 1 9 3 - 2 0 5  
7 reE . 
Language : en 
Summary Languages : d e ,  f r  
Subject Codes :  7 . 6 . 2 ,  8 . 5  
CAB: 1 5 5 6 5 1 4  

1 2 2 2 .  HAWKSWORTH, F . G .  Intermediate cutt i ngs i n  m i stletoe-infested lodgepole p i ne and 
southwestern ponderosa p i ne stands . 
Gen. Tech. Rep . , USDA For . Ser v . ,  Pac i f i c  SW For . and Range Exp. Stn . , 1978 , 
PSW-31 :  86-92 
Subject Codes :  6 . 1  
LISC : 2 6 5 3 5 3  

�Interrnediate cuts i n  m i s tletoe ( Arceuthobium amer i canum) infested lodgepole p i ne 
( Pinus contor t a )  and ponderosa pine ( Pi nus ponderosa ) stand include " sa n i t a t ion 
cut t ings" ( where a l l  v i s ibly infected t r ees are cut )  and " s a n i t a t i on thinnings" 
( where empha s i s  is on spac i ng and cutt i ng the trees that a r e  most heav i l y  
i nfected ) .  San i t at ion cutt ings a r e  recommended only i n  s tands where less than 
about 40% of the trees are infected . Usually such s tands are less than 30 yea r s  
Old. San i tat ion t h i nn i ngs are usually app l i ed to stands 'over 30 yea r s ,  b u t  are 
not recommended in hea v i l y  infested stands because hea v i l y  infected res i dual t r ees 
w i l l  show l i ttle response to thinn i ng .  presently, we do not suggest t h i n n i ng i n  
s tands w i t h  a n  average d w a r f  mist letoe rating ( 6-class system) of 3 o r  mor e .  
Y i eld s imulation procedures a r e  avai lable for m i s t letoe-infested lodgepole p i ne 
s t ands i n  the central Roc k i es and for southwest,ern ponderosa pine . 

1 2 2 3 .  HEDIN, I . B .  F i ve case stud i es of precomrne r c i a l  t h i nn i ng i n  B r i t i sh COlumb i a  and 
Albe r t a .  
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Five precommercial t h i nn i ng case studies were undertaken to measure the e f f ic i ency 
of t r e a tments as prescri bed by coopera t i ng fores t e r s .  These stud i es wer e  located 
in the B . C .  inte r ior , on Vancouver I sland and i n  Albe r t a .  Data summar i es provide 
s tand cond i t ions, procedures , hourly costs and product i v i t y  f i gures . 

122 4 .  JOHNSTONE , W . D .  Heavy t h i nning accelerates growth of 77-year-old lodgepole pine . 
Forest Management Note No. 1 6 ,  Northern Forest Research Cent r e ,  Edmonton, Alt a . ,  
1 9 8 2 :  3 pp. 
7 r e f . 
Subject Codes : N/A 
RCA: X I 0 2 7  

1 2 2 5 .  JOHNSTONE, W . O .  Precomme r c i a l  t h i nn i ng speeds growth and development of lodgepole 
p i ne :  2 5-year resu l t s .  
I n f o .  Rep . , Northern Forest Research C t re . ,  Canada ,  1 98 1 ,  NOR-X- 2 3 7 :  v+30 pp . 
2 1  r e f . 
Language : en 
Summary Languages: fr 
Subject Codes : 5 . 2  
CAB: 1 5 5 6 5 2 6  

Five plots o f  22-yr . old f i re-or i g i n  lodgepole p i ne i n  west-central Alber t a  were 
t h i nned to spacings between 1 . 5  x 1 . 5  m and 3 . 7  x 3 . 7  m; one o f  two 1 . 8  x 1 . 8  m 
plots was re-thinned to 7 0 %  b . a .  a f t e r  1 5  years . Res u l t s  a r e  presented for : 
indi v i dual t ree d i ameter and height , stand d i ame t e r ,  b . a . , total and merchantable 
volume and survival ; and crop- t r ee d i ameter ,  h e i ght , total and merchantable 
volume . Thinning improved i nd i vidual t r ee growt h ,  par t i cu l a r l y  d i amete r ,  w i t h  the 
greatest response at the w i dest spac i n g .  Thinning also improved a l l  per-ha st and 
measurements except b . a .  S u r v i v a l  was greater on the t h i nned plots than on a 
control plot . All average and per-ha crop-tree measurements were greater for 
t h i nned st ands . From author ' s  summary . 

122 6 .  JOHNSTONE, W . O .  1 9 8 5 .  Thinning lodgepole p i ne .  Pages 2 5 3 - 2 6 2  i n  Lodgepole 
p i ne :  the species and i t s  management . Sympo s i um proceed ings . Pullman, WA. 

1227 • 

This rev i ew paper summa r i ze s ,  from a growth and y i eld per3pec t i v e ,  Nor th 
Ame r ican thinning research on lodgepole p i ne ( Pi nus contorta Doug l .  va r .  
l at i fol i a  Engelm . ) ,  d i scusses some o f  the r i s k s  associated w i t h  t h i nning 
lodgepole pine , and h i g h l i ghts some current Canad i a n  t h i n n i ng pract ices . 

LYNCH, D . W .  Mechanical t h i nn i ng o f  
Transact ions of the ASAE ( Ame r i can 
1 6 ( 1 ) :  3 4 - 3 6  
7 r e f . 
Subject Codes : N/A 
CAB: 2 4 2 1 1 0  

young coni f e r  stand s .  
Soc i ety o f  Agricultural Eng i neer s )  , 1 97 3 ,  

Reviews l i terature on the mechan ical t h i nn i ng o f  dense and stagnating stands of 
young softwoods ( pa r t icularly P i nus contor t a ) in the western USA , e . g .  by 
bulldozing and/or crushing s t r ips ca . 1 4  f t .  w i d e ,  l e a v i ng i ntervening s t r ips 
4-15 f t .  w i de .  I t  is concluded that this t reatment shows promise as a f i rs t  step 
i n  the rehab i l i t ation o f  such stand s .  Mechanical and biological problems s t i l l 

, upsolved are d i scussed . 

1 2 2 8 .  LYNCH, T . J .  Thinning and spacing research i n  S i t k a  spruce and lodgepole pine . 
I N :  Growing Space i n  Con i f e rous Crops . 
I r i s h  For e s t r y ,  198 0 ,  ( 3 7 ) : 4 5 - 6 7  
6 r e f .  
Subject Codes :  7 . 6 . 2  
CAB: 1 3 6 9 0 8 7  

T h e  pr i nc ipal results of t h i nn i ng and spacing stud i es in t h e  I r i sh Republ i c  are 
out l ined . Increas i ng the spac i ng f rom 1 . 8  to 2 . 4  m2 i n  S i t k a  spruce results i n  an 
overall loss of production of about 4% ( more i n  lodgepole pine ) and corresponds to 
a t h i nning intens i t y  that removed about 80% of volume inc rement over the rotat ion . 
The var i ous methods of spac i ng and t h i nn i ng are d i scus s e d ,  and a s t rategy i s  
out l i ned for accelerated sawlog production by respacing ( precomme r c i a l  t h i nning ) 
w i t h  special reference to lodgepole p i n e .  
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1 2 2 9 .  PORTERFIELD, R . L . ,  SCHWEITZER, D . L .  A qu i c k  and data-poor approach to evaluating 
pre-comme r c i a l  thinning. 

1 2 3 0 .  

Journal o f  Fore s t r y ,  1 9 7 5 ,  7 3 ( 1 2 ) :  7 7 1 - 7 7 3  
Subject Code s :  N/A 
CAB: 5 8 5 0 3 1  

SMITHER S ,  L . A .  
Canada, Dept . 
1 9 5 7 :  2 6  pp. 
Subject Codes : 
RCA : X 10 3 5  

Thinning i n  lodgepole p i ne stands i n  Albe rt a . 
N . A .  and N . R . , For . B r . ,  For . Res .  D iv o ,  Tech. 

N/A 

Note No. 5 2 ,  

1 2 3 1 .  SORENSEN, J .  Death by a r senic i n  Comox Val le y .  
B r i t i s h  Columb i a  Lumbe rman, 1 9 7 9 , 6 3 ( 8 ) ;  4 2- 4 3  
2 pl . 
Subject Code s :  7 . 6  
CAB: 1 1 1 8 6 7 4  

Chemical t h i nn i ng at Crown Zellerbach ' s  Vancouver I s land d i v i s ion u t i l i zes MSMA 
( monosod ium acid methanaersonate ) to k i l l  western hemloc k ,  Douglas-f i r ,  s i lver 
f i r ,  lodgepole pine, ponderosa pine and west e r n  red cedar ( Thu j a  pl i cata ) .  I t  was 
less e f fect i ve on alde r .  Tests on the workers showed a s l ight accumulat ion of 
arsenic a f t e r  5 days of wor k ,  but a 2-day break e l i mi nated the res i du e .  

7 . 8  FERT I L I Z ING 

1 2 3 2 .  ALLEN, M . G .  The effect of f e r t i li ze r  on the growth of lodgepole pine P i nus 
contorta on oligotrophic lowland bog . 
Phosphorus Ag r i c "  1 9 7 4 ,  28 ( 6 2 ) :  1-9 
Subject Codes : 3 . 3  
B I D :  7 5 0 1 7 2 7 3  

1 2 3 3 .  BARKER, P . R .  Fer t i l i z ing and thinning i n  i nt e r ior fores t s .  
Forest Research 1 9 8 2 - 8 2  
M i n i s t r y  of Forests , Victo r i a ,  B . C . , 1 9 8 3 :  5 3  
Subject Codes : 7 . 7  
RCA : X1061 

1 2 3 4 .  BEHAN , M . J .  Fer t i l i z a t ion i n  lodgepole p i ne fores ts . 

E . P .  

Mont . Forest . Conse rv . ,  Exp . Sta. Note, Supp l .  A ( 6 ) ,  1 9 6 8 : 1-3 
Subject Code s :  N/A 

, 'BID: 70067700 

886 . 0 1 .  IN : 

1 2 3 5 .  BELLA, I . E .  Fe r t i l i z ing a f t e r  thinning 70-year-old lodgepole p i ne ( Pinus contorta 
Dougl . var .  l at i fol i a  Engelm. ) in Albe r t a .  
N .  For .  Res .  Cent r e ,  Edmonton, Albe r t a ,  Canada, S i -monthly Research Notes , 
1978 , 34 ( 4 ) :  2 2 - 2 3  
Subject Codes : 7 . 7  
CAB: 1160907 

Before t h i nn i ng the stand had approx . 2 500 stems/ha, and 33 . 4  m2/ha b . a .  The 
thinning removed 6 6 %  of the stems and 5 5 %  of the b . a .  N ,  P and S f e r t i l i ze r  was 
app l i ed at three rates for each in an incomplete facto r i a l  pattern.  Results 
suggest that t h i nn i ng a t  t h i s  age i s  inadvisable because the rema i n i ng stand i s  
l i able t o  w i nd damage . There was no response to P or S .  There was a response to 
N fe r t i l i ze r  mainly in the f i rs t  4 years a f t e r  app l i ca t ion, but t h i s  was probably 
not econom i c .  The response to N was s im i l a r  at 6 7 3  or 1 1 2  kg/ha . 
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1 2 3 6 .  BENZ IAN, B . , BROWN , R . M . , FREEMAN, S . C . R .  E f fect of l ate-season top- dres s i ngs of 
N ( and K )  app l ied to con i f e r  t ransplants in the nursery on t he i r  survival and 
growth on B r i t i sh forest s i te s .  
Fore s t r y ,  1 9 7 4 ,  4 7 ( 2 ) :  1 5 3 - 1 8 4  
27 r e f .  + 2 p l .  
Subject Codes : 7 . 3  
CAB: 4 7 1 7 8 9  

A t  two Eng l i s h  forest nu r s e r i e s  (Wareham, Dorset ,  and Kennington, near Oxford ) ,  
1+0 plants of P i cea s i tchens i s ,  P .  abies , Tsuga heterophylla, Abies grandi s  and 
Pinus contorta were suppl ied w i t h  N ,  P, K ,  and MG, i n  amounts intended to produce 
healthy green t rees w i t h  nut r i ent concen t r a t i ons in the ' su f f ic iency range ' ,  as 
determined by ear l ie r  expe r i ment s .  ' Luxury uptake ' of N was obtained w i t h  
top-dres s i ngs o f  ' Ni t ro- Chal k '  appl ied du r i ng early Sept . ,  when top growth had 
nearly ceased. The plants were l i fted in Dec . ,  kept in cold store du r i ng the 
winter and planted out i n  spr i ng ,  i n  four successive yea r s , at forest s i tes having 
a wide range of s o i l  and cl ima t i c  cond i t ions in England , Scotland and Wales . N 
advanced bud-break i n  all spec ies except A .  grand i s  dur i ng the f i rst summer a f ter 
plan t i ng ,  and had no deleterious ef fect on s u r v i va l . I t  tended to increase growth 
of P. s i tchens i s  du r i ng the season a f te r  plant i ng ,  but in later years the 
d i f ferences became small in relat ion to tree s i z e .  The e f fects on the other 
species were smal l ,  except for one cons iderable decrease i n  the growth response of 
A .  grand i s  a t  a s i ngle s i t e .  Some expe r i ments ( conf i ned to P. s i tchens i s )  are 
descr i bed i n  which the ef fect o f  late-season appl icat ions of K on subsequent 
growth and s u r v i va l  in the forest was tested . 

1 2 3 7 .  BIGGS , W . L . ,  DANIEL,  T . W .  Ef fects of n i t ra t e  ammonium and pH on the growth of 
con i f e r  seed l i ngs and t he i r  production of n i t rate reductase. 
Plant Soi l ,  1 9 7 9 , 5 0 ( 2 ) :  371-386 
Subject Codes : 3 . 3  
B1O: 6 8 0 6 0 3 9 3  

Lodgepole p i ne ( P i nus contorta Doug l . ) ,  Englemann spruce ( P icea engelmanni Parr y ) , 
and Douglas - f i r  ( Pseudotsuga menz i e s i i  ( Mi r b . ) seedlings were grown i n  open-ended 
tube cultures of sand and pe r l i t e ,  i r r igated w i th N03 NH4 and a 1 : 1  mixture of NH4 
and NO), comb ined factor i a l ly w i t h  pH values of 4 . 6 ,  5 . 3  and 6 . 0 .  Douglas - f i r  
showed i ntolerance to NH4 which was espec i a l l y  marked i n  root we ight . Lodgepole 
pine and Englemann spruce made poor growth w i t h  NO) ,  but showed l i ttle d i f ference 
between NH4 and mi xed source s .  Only Dougl as- f i r  showed a s i gnf i ci ant response to 
pH treatments w i th pH 5 . 3  plants being large s t .  Contamination of the sand w i t h  
carbonate-b i carbona t e ,  apparently caused seedlings g rown i n  NH4 solut ions t o  be 
larger i n  sand than i n  per l i te .  Douglas- f i r  grown i n  per l i te cultures showed a 
growth response l i ke the 1 s t  expe r i ment and NO) reductase act i v i t y  i n  the order 
N03 greater than N03 NH4 mixture greater than NH4 .  Plas t i c  bead cultures had poor 
growth response due to low retention of water by the subs t ra t e ,  but the NO) 
reductase assays produced results l i ke the per l i te culture s .  Lodgepole p i ne grown 
in water culture demonstrated the well known pH s h i f t  associated w i t h  d i f ferent N 
forms , and when assayed for NO) reductase these seedlings had larger rela t i ve 
act i v i t i e s  than Douglas- f i r ,  but the order o f  act i v i t y  rema ined N03 greater than 
mixed source greater than NH4 .  

1 2 3 8 .  BINNS , W . O . , EVERARD , J . ,  et a l .  Nut r i t ion o f  forest crops , UK . I N :  Report on 
Forest Research 

, Bores t ry Comm i s s ion, UK , 197 3 :  50-60 
5 ref . + 3 p l .  
Subject Codes : 3 . 3  
CAB : 4 5 1 4 2 7  

Des c r i bes t h e  e f fect o f  N ,  P o r  K f e r t i l i ze r s  o n  t h e  growth o f  several con i fers 
and on the concentrat ion of foliar nut r ient s .  Picea s i tchens i s  on heathland s o i l  
was l i kely t o  b e  d e f i c i ent i n  P a f t e r  5 yea r s ,  and P i nus contorta grew l e s s  on 
northern h i l l  peat when appl i c a t i on of P was delayed a f t e r  plant i ng ,  but the 
growth of both species improved a f t e r  f e r t i l i ze r  appl ication. App l i ca t ions of N 
to P .  s i tchens i s  in Sutherland were necessary a f t e r  6 years t o  ma i n t a i n  fast 
growth .  Trees grown on i ronpan soi l s  did not shown nut r i ent d e f i c iency but NPK 
treatment increased growth .  May and July were the best t i mes to apply K to P .  
s i tchens i s  i n  Scotland. Deta i l s  are g i ven o f  the methods used for routine f o l i a r  
analy s i s  o f  i ncrea s i ng numbers of samples . 
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1 2 3 9 .  BLACKMORE, D . G . , CORNS ,  W . G .  Lodgepole pine and whi te spruce establi shment a f t e r  
glyphosate and fert i l i z e r  treatments o f  g r a s s y  cutover forest land . 

1 2 4 0 .  

Forestry Chronicle, 1 9 7 9 , 5 5 ( 3 ) :  1 0 2-105 
7 ref . 
Languag e :  en 
Summar y  Languages : f r  
Subject Codes : 7 . 6 . 2  
CAB: 1 4 3 1 6 2 7  

The growth o f  one-year old plugs of P i nus contor t a  and P i cea glauca o n  areas 
sprayed w i t h  glyphosate one day before planting was compared w i t h  that on 
unsprayed scalps and on contrOl areas . Glyphosate was appl ied at 4 . 5  kg/ha i n  
June or August w i t h  or w i t hout a 9 9 NPK fer t i l i ze r  tablet per seedl i ng .  The 
e f fects of glyphosate at 1 . 1- 5 . 6  kg/ha on P .  contorta in areas sprayed i n  August 
and planted in May were a l so inves t i gated . For June plant i ngs , growth of 
fert i l i zed P. contor t a  on glyphosate s t r ips was s i g n i f icantly greater than for 
all other t reatments ;  growth of P. glauca was greatest on f e rt i l i zed scalps . 
There was marked i n j u r y  and mor t a l i t y  of P .  contorta planted i n  August 
immediately a f t e r  spray i ng ,  but those planted in May grew better than cont rol s .  
I n  terms o f  vegetation cont rol , glyphosate a t  2 . 2  kg/ha app l i ed i n  August was 
superior to 4 . 5  kg/ha app l i ed i n  June. 

BOULLARD, B .  Notes on 
nurse r i es and behav iour 
Foret Pr ivee Franca i s e ,  
3 ref . 
Language: f r 
Subject Codes : 7 . 3  
CAB: 5 2 5 3 5 6  

forest b i ology. Late 
o f  plants a f t e r  planting 
1 9 7 5 .  No. 1 0 3 :  2 9 - 3 8  

appl icat ions o f  
o u t  i n  t h e  fores t . 

f e r t i l i zer i n  

Reviews the conclusions o f  Benzian e t  a l .  i n  the UK regarding the bene f i c i a l  
ef fects o f  treating nursery stock o f  Picea s i tchens i s ,  P .  ab i e s ,  Tsuga 
heterophylla , Abies grand i s  and P i nus contor t a  w i t h  f er t i l i ze r  ( espec i a l l y  N )  i n  
early Sept . on the f l u s h i ng , frost- hardiness and growth of the trees i n  the i r  
f i r s t  year after planting out i n  the fores t , and draws attent ion to the relevance 
of these results to French fores t r y .  

1 24 1 .  BOYD, W . C . , STRAND, R . F .  N i t rogen f e r t i l i z a t i on and chemical t h i nn i ng of 
lodgepole pine s tands on T . F . L .  9 ( KE-5 ) .  
Crown Zellerbach Corp . , Central Research D i v . ,  1 9 7 5 :  Res .  Memo No. 6 2 4 - 2  
Subject Codes : 7 . 6 . 2  
RCA: X 1 l 5 6  

1 2 4 2 .  BRAEKKE, F . H .  Boron def i c i ency i n  forest plantat ions o n  peatland i n  Norway . 
Meddelelsar f ra Norsk I ns t i t u t t  Skogforskning , 1 9 7 9 , 3 5 ( 3 ) :  2 1 3 - 2 3 6  
4 7  cef . 
Language: en 
Summary Languages : no 
Subject Codes : 3 . 3  
CAB: 1 3 58 2 3 8  

E f fect of B f e r t i l i zat ion was studied i n  plantat i ons o f  Picea Ab i e s ,  P i nus 
sylves t r i s , P .  contorta s s p .  l a t i f o l i a  and Betula spp. ( espec i a l l y  pubescens ) 

�on 23 open, nu t r ient-poo r ,  deep peat land s i tes i n  Norwa y .  S i tes were treated i n  
spr i ng 1 9 7 7  w i t h  dosages rang i ng from 5 t o  3 0  kg/ha bor ax . Content o f  B and other 
elements was determined i n  fol i age collected in August/September o f  1 9 7 7  and 1 9 7 8 . 
Treatment w i t h  8 e l i m i nated shoot d ieback and reduced frost damage ef fects ( on 
height growth ) . Absolute B d e f i c i ency ( less than 3 ppm) was found on inland 
s i tes , i n s i de a coastal belt ranging f rom 20 to 60 km in b�eadth. C r i t ical B 
levels to avoid g rowth d i s t u �bances when p�ec i p i t a t i on was normal wer e :  8 - 10 ppm 
fo� p i ne and spruce and 1 4 - 1 6  ppm fo� b i r c h .  Tempora�y B def i c i ency may occur 
d u r i ng droughts . Opt imal levels we re : 2 0 - 2 5  ppm for P i cea abies and Pinus 
sylvest r i s ,  2 5 - 3 0  ppm for P .  contorta and 2 8 - 3 3  ppm for Betula . A pos i t ive 
relat ionsh i p  was found between Mg and B uptake but not between that of Ca and B .  

1 24 3 .  COCHRAN , P . H .  Temperature and soi l f e r t i l i ty a f fect lodgepole and ponderosa p i ne 
seedl i ng growth. 
Forest Science, 1 97 2 ,  1 8 ( 2 ) :  1 3 2 - 1 3 4  



1 2 4 4 .  

1 24 5 .  

1 2 4 6 .  

1 2 4 7 . 

1 ref . 
Subject Code s :  N/A 
CAB: 0 5 9 8 5 7  
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The growth o f  P i nu s  contorta and P .  ponderosa i n  the f i rs t  season was measured i n  
pots o f  AC-ho r i zon pumice soi l a t  four s o i l  f e r t i l i t y  leve l s ,  ma i n ta i ned a t  n i ne 
comb i na t ions of day and night temperatures . Results showed l i t t le d i f ference 
between the spec i es i n  the i r  response to fer t i l i ze r s  or to low night temperatures 
( 1  or 8 deg . C ) , and thus do not expla i n  the r e l a t i vely poor performance of P .  
ponde rosa on these soi l s .  

COCHRAN, P . H .  Response 
USDA FOR . Servo  Res . 
PNW-24 7 :  1 0  pp . 
1 5  ref . 
Subject Codes : N/A 
CA8: 6 1 9 1 9 4  

o f  pole- s i z e  lodgepole p i ne t o  fer t i l i za t i on .  
Note ,  Pac i f i c  NW For . and Range Exp. S tn . ,  1 9 7 5 ,  No. 

Desc r ibes experiments in Oregon to determine the growth response o f  40-year-old 
P i nus conto�ta t rees to f er t i l i ze r  t reatment ( N ,  P and S) f rom 1970 to 1 9 7 4  a f t e r  
thinning i n  1 9 66 - 1 96 7 .  S i gn i f i cant annual increases were noted i n  volume, b . a . ,  
bole a r e a ,  and unde r s tory grass growth after t reatment , and measurements o f  annual 
rad i a l  growth suggested that these i ncreases would cont i nue a f t e r  the end of the 
4-year study pe r i od .  Height growth and uptake o f  s o i l  water d i d  not appear to be 
s igni f icantly i n f l uenced by the use of fer t i l i ze r , but samp l i ng errors may have 
masked real d i f ferences in water uptake . 

COCHRAN , 
Research 
PNW- 3 3 5 :  
2 ref .  

P . H .  Response 
Not e ,  Pac . NW 

6 pp . 

Subject Codes :  5 . 2 ,  7 . 7  
CAB: 1 51 4 4 6 3  

o f  t h i nned lodgepole p ine a f t e r  fert i l i za t ion . 
For . and Range Exp . S t n . , USDA For .  Svce . ,  1 9 7 9 ,  No. 

A further account of t r i als in Oregon. S i gn i f icant increases in val . ,  b . a .  and 
stem growth con t i nued dur i ng the second 4-yr . per iod ( 19 7 5 - 7 8 )  a f t e r  i n i t i a l  
app l icat ion ( 1n 1 9 7 0 ) o f  N ,  P and S a t  600 , 3 0 0  and 9 0  Ib/acre respec t i vely . Ht . 
growth was also s l gn l f i cantly l ncreased a lthough i t  had been n . s . d .  dur i ng the 
f i rs t  4-y r .  per i od . Grass production on fer t i l i zed plots cont i nued to be h igher 
than on control plots . 

COCHRAN, P . H . , YOUNGBERG, 
p i ne to fer t i l i zat i on .  

C . T . , et a l . Response o f  ponde rosa p i ne and lodgepole 

I N :  Proceedings of the 
Seattle , WA .  
Subject Code s :  N/A 
RCA: X1207 

Forest Fer t i l i za t ion Conf . ,  1 9 7 9 ,  

DRAPER, D . A .  Introducing n i t rogen into a young p l  stand : 
methods . E . P .  886 . 0 2 .  I N :  Forest Research Review 1981- 8 2 . 
M i n i s t ry of Fores t s , V i ctor i a ,  B . C . ,  1 9 8 3 :  5 3  
Subject Codes : N/A 
RCA: X1062 

Sept . 25-2 7 ,  

A compar i son o f  

1 24 8 . FRYK, J .  Svalmyren, a 
Skogen, 1 9 7 8 , No . 3 :  

dra i nage and fert i l i zer t r i al . 
3 3 - 3 4  

, l "pl . 
Language : s v  
Subject Code s :  7 . 4  
CAB: 928068 

Ten-year results a r e  g i ven f rom a t r i a l  i n  Hal s i ngland, Sweden, in which a P i nus 
contorta provenance f rom Karr L a k e ,  Alber t a ,  a local Pinus sylves t r i s  provenance 
and a P i cea abies provenance f rom L i t huania were planted on a bog s i te a f t e r  
d r a i n i ng and f er t i l i z i ng w i t h  P K  or NPK. The s u r v i va l  rate of P. contorta was 
70% vs 50% for P .  sylves t r i s ;  P .  a b i es was a f a i l u r e .  Response t o  fert i l i z ing 
was better for P. contorta than for P. sylves t r i s .  I n  both cases , NPK gave a 
better height growth than P K ;  t h i s  was s t i l l  noticeable a f t e r  10 year s .  
I n i t i a l l y  P .  contorta responded more s lowly but exceeded P .  sylves t r i s  i n  height 
growth after 2 to 3 years and i nc�eased i t s  lead to the end of the pe r i od . 
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1 2 4 9 .  HOCKING, D. Comp a r i son of prop r i et a r y  w i th presc r i pt ion nut r ient solut ions for 
Alberta whi t e  spruce and lodgepole p i ne . 
Info. Repo rt ,  Northern For .  Res .  Cen t r e ,  Canada, 1 9 7 2 ,  No . NOR-X-J 5 :  1 9  pp . 
2 ref . 
Subject Codes : 3 . 3  
CAB: 106072 

The nut r i en t  solution for seed l i ng culture previously desc r i bed proved superior to 
three prop r ie t a r y  fer t i l i z e r s  i n  a 10-16 week laboratory t r i al on seedlings of 
P icea glauca var . albert iana and P i nus contorta va r .  lat i Eol i a .  

1 2 5 0 .  LANDIS ,  T . O .  N i t rogen f er t i l i z e r  i n j ures pine seed l ings i n  Rocky Mountain 
nurse r y . 
Tree Plant e r s ' Not e s , 1 9 76 , 2 7 ( 4 ) : 29-3 2 ,  3 5  
4 ref . 
Subject Code s :  6 . 5  
CAB: 928078 

Chloros i s  and dwa r f ing of seedl i ng s  of lodgepole p i ne ( Pinus contorta v a r .  
lati fol i a )  were caused b y  h i gh concent rat ions o f  N f rom rap i d  release f e r t i l i ze r  
( NH4N0 3 ) app l i e d  t o  coo l ,  heavy s o i l s  i n  Carbondal e ,  Colorado. From author I 5 
summa r y .  

1 2 5 1 .  LOW, A . J . ,  SHARPE. A . L .  The - long t e r m  e f fects o f  organic and inorganic fe r t i l i se r  
regimes a t  Te i ndland nursery . 
Scott i s h  Fores t r y ,  1 97 3 ,  27 ( 4 ) : 2 8 7 - 2 9 5  
4 ref . 
Subject Codes : 7 . 3  
CAB: 2 3 4 8 9 3  

Contra s t i ng f e rt i l i ze r  regimes based on hop waste onl y ,  i norgan i c  fert i l i ze r s  
only, or a comb inat i on o f  the t w o ,  w e r e  u s e d  annu a l l y , over a 20-year pe r iod , to 
r a i se Pinus contorta and Picea s i tchens i s  seed l i ngs f rom seed i n  a heathland 
nursery in Morayshi r e .  I n  most seasons , a l l  three reg i mes gave sat i s factory 
seedling growth and y i e l d .  The f i nd i ng s  agree w i t h  results of comparable t r i a l s  
i n  the south o f  England and showed no e v idence o f  a decline i n  seedling qua l i t y  
caused b y  repeated annual use o f  inorganic f e r t i l i ze r s .  

1 2 5 2 .  MCINTOSH, R .  E f fect o f  d i f ferent forms and rates o f  n i t rogen fert i l i ze r  on the 
g r owth of lodgepole p i ne P inus-contor t a . 

1 2 5J . 

Forest r y  ( OXF ) ,  1 98 2 ,  5 5 ( 1 ) :  61-68 
Subject Codes : 2 . 5 ,  3 . 3  
BID: 74082891 

Application o f  4 forms of N f e rt i l i ze r  each at 3 rates produced s i g n i f icant 
pos i t i ve responses in shoot g rowth in a 7-yr-old P .  conto r t a ,  Dougl .  stand on a 
deep, i n f e r t i l e  peat i n  south Scotland. The response was short-lived ( 4  yr ) and 
was followed by a pe r iod ( 1-2 y r )  when shoot growth f e l l  below the control leve l .  
Form o f  N d i d  not a f fect the result but rate o f  N d i d  and these e f fects are 
d iscussed with respect to annual shoot g rowth , fol i a r  N levels and shoot growth: 
foliar N cor relat ions . 

MELLOR, G . E . ,  TREGUNNA, E . B .  The � weight of 3 con i f e r  spec ies grown 
Can. J .  For . Res . ,  1 9 7 2 ,  2 ( 3 ) :  
Subject Codes: 3 . 3 . 5 . 6  
BIO: 5 5 0 2 5 5 3 5  

r e l a t ionship 
on 3 sources 

3 7 7 - 3 7 9  

between l e a f  
o f  n i t rogen. 

area and leaf d r y  

1 2 5 4 .  MESHECHOK , B .  O n  s t a r t ing fe r t i l i zat ion f o r  t h e  a f forestat ion of moors i n  Norwa y .  
I N :  proceedings of the Colloqu i u m  of the Interna t i onal Potash Inst . ,  Vol .  5 ,  
Colloquium on Forest Fer t i l i za t i on .  379 pp . 
International Potash Inst . ,  Berne , Swi t z e r land, 1967 : 282-290 
Subject Code s :  3 . 3 ,  7 . 4 . 1  
BID: 71001298 

1 2 5 5 .  01  CARROLL, N.  Forest f e r t i l i za t ion i n  the Republic of I reland . 
o f  the Colloqui um o f  the Internat ional Potash Inst . ,  Val .  

I N :  Proceedings 
5 .  Colloquium o f  



Forest Fer t i l i za t ion , 3 7 9  pp. 
Internat ional Potash Inst . ,  Berne , Switzerland, 1967 : 2 7 1 - 2 7 4  
Subject Codes : N/A 
BIO: 7 1 0 0 1 2 9 6  
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1256 . SAV I L L ,  P . S .  Fer t i l i ze r  requ i rements of lodgepole p i ne at t i me of plant i ng on 
ol i gotrophic peat . 
Forester , Bel fast , UK , 1976 , 1 5 ( 2 ) :  3 6 - 3 7  
Subject Codes : N/A 
CAB: 7 3 4 9 7 6  

Lodgepole p i nes ( P i nus contorta ) planted i n  1 9 7 2  and 1 9 7 3  o n  o l iogotrophic peat i n  
4 s i tes i n  N .  I reland , were treated w i th comb i na t ions o f  d i f ferent rates o f  CRP 
( coarse rock phosphate ) ,  m u r i ate of potash and u r e a .  Measurements a t  t h e  end o f  
t h e  1 9 7 5  growing season i n d i cated a growth increase o f  4 0 %  w i t h  app l i ca t ion o f  
potash. Appl icat ion of 500 kgjha CRP and 200 kg/ha mur i ate o f  potash a r e  
recommended a t  the t ime of plan t i ng .  

1 2 57 . SHLEINI S ,  R . I . ,  RAGUOTI S ,  A . D .  D i agnos i s  of mineral nut r i t ion and fert i l i z a t i on 
of pine stands of the southern Bal t ic region. 
L i thuanian Forest Research I ns t i t u t e .  V i l ' n i us 1 9 7 6 : 4 4  pp . 
Languages :  ru 
Summary Languages : 
Subject Codes : 3 . 3  
RCA : XI001 

1 2 5 8 . VAN DEN DRIESSCHE, R. Fer t i l i ze r  exper iments in con i fer nurse r i es of B r i t i sh 
Columb i a .  
Research Note , B r i t i sh Columb i a  Forest Servi c e ,  1 97 7 ,  No . 7 9 :  L V  + 3 2  pp . 
29 ref . 
Subject Codes : 7 . 3  
CAB: 9 1 4706 

Three expe r i ments were conducted: ( a )  NPK was app l i ed to P i nus contorta i n  a 
factor i a l  des ign i n  the f i r s t  and second years a f t e r  plant i ng .  N had the most 
s i g n i f icant e f fect on growth; dry weight per uni t length of shoot was greatest 
for seedlings g i ven the most N in the second year rather than the f i rs t  year .  
Recommended appl icat ions i n  kg/ha are 80 N ,  1 3 5  P before sow i ng ,  4 0  K dur i ng the 
f i rs t  year and 1 2 0  N, 90 K d u r i ng the second yea r .  Chemical analys i s  of 2 + 0 
seedlings showed that shoot dry weight i ncrased as fol i a r  Ca concentrat ion 
decreased . Expected macronu t r i ent concen t r a t i ons are g i ven for healthy P .  
contort a .  ( b )  F i ve rates of K were applied to Pseudotsuga menz i es l l  and P i cea 
glauca e i ther before sowing or as s i ngle,  double or t r iple top dress ings a f t e r  
germina t ion;  top dres s i ngs were repeated i n  the following year .  Pre-sowing 
appl icat ions increased dry weight s l i ghtly to a max imum a t  1 8 0  kg/ha K. Maximum 
dry weight for top-dress i ng treatments occurred at lower rates;  w i t h  t r iple 
top-dres s i ngs the max i mum occurred at 2 2  to 45 kg/ha . Dry weight o f  Pseudotsuga 
menzies i i  was correlated w i t h  % K i n  the t i ssues . ( c )  Three rates of P ( applied 
as calcium superphosphat e )  and 2 rates each o f  Fe, Cu, Zn, Mn , Mo and B were 
app l i ed to Picea glauca in the f i r st and second years after sow i n g .  The 
m icronu t r i ents d i d  not s i g n i f icantly a f fect seed l i ng growth. Growth responses to 
P were not cons i stent , but seed l i ng dens i ty decreased w i t h  h igher P appl i ca t i ons . 

r • 
1 2 59 . WEETMAN , G . F . , FOURNIER, R . F .  Forest fer t i l i zat ion screening t r i als , inter i or. o f  

Br i t i s h  Columb i a ,  1980 . Lodgepole p i n e ,  Douglas- f i r  and whi te spruce . 
Report of th� B . C .  Forest Ser v i ce , 1 98 1 ,  FS-9 2 :  3 8 7  pp . 
Subject Codes : N/A 
RCA: X l 1 3 6  

1260 . WEETMAN , G . F . , FOURNIER , R . F .  Graphical d i agnos i s  o f  lodgepole p i ne response to 
f e r t i l i za t i o n .  
Soi l  Science Soc i ety o f  Ame r i ca Jou rnal, 1 98 2 ,  4 6 ( 6 ) : 1 28 0 - 1 2 8 9  
Subject Code s :  N/A 
RCA: X l 1 3 7  

1 2 6 1 . WEETMAN , G . F . , FOURNIER,  R .  Fer t i l i ze r  screening t r i a l s  i n  t h e  inter ior o f  B . C .  
E . P .  8 8 4 . I N :  Forest Research Review 1 9 8 1 -8 2 .  
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M i n i s t r y  of Fores t s ,  V i ctor i a ,  B . C . , 1 98 3 :  5 2  
Subject Codes : 3 . 3  
RCA : X1060 

1 2 6 2 .  WEETMAN , G . F . ,  YANG , R . C . ,  BELLA , I . E .  1 9 8 5 .  Nut r i t ion and f er t i l i za t ion of 
lodgepole pine . Pages 2 2 5 - 2 3 2  i n  Lodgepole p i ne :  the species and i ts 
management . Washington State Univers i t y ,  pullman, WA. 

1 2 6 3 .  

Lodgepole pine i s  not con s i de r ed to be a nut r ient demanding spec ies . I t  grows 
well on nut r i en t  poor so i l s .  A r e v i ew o f  the rela t i vely few f e r t i l i z a t i on 
t r i a l s  i n  North Ame r i c a  i s  presented . Fert i l i ze r  WOrk i n  both jack p i ne and 
lodgepole pine suggests a close s i m i l a r i t y  i n  response between the spec i e s ,  
which actually i nt e r b r eed . Lodgepole p i ne appears t o  b e  pa r t i c u l a r l y  
respon s i ve t o  n i t rogen add i t ions ; phosphor u s  d e f i ci enc i es may be induced by 
n i t rogen add i t ions . Responses as h i gh as 5 0 %  i n  volume increment over a 
10-year p e r i od have been found w i t h  app l i cat i ons o f  n i t rogen over 1 5 0  kg/ha . 
Some case study data a r e  presented. In North Ame r ica most f e r t i l i z a t i on 
studies have been conducted i n  nat u r a l ly regenerated stands on upland s i te s ,  
often following spac ing . Boron and coppe r m i cronu t r i ent def i c i enc i es have been 
ident i f i e d  on some so i l s . In Europe , pa r t i cu l a r ly i n  I re land , phospho r u s  and 
n i t rogen a r e  requ i red i n  the extens i ve use o f  coastal lodgepole pine in 
peat land a f forestat ion. 

WILL, G . M .  The occurrence and t reatment o f  boron d e f i c i ency in New Zealand p i ne 
forests .  
New Zealand Forest Serv o Res .  Lea f let 3 2 ,  1 97 1 :  1-4 
Subject Codes : N/A 
BIO:  7 1 0 5 2599 

1 26 4 . YANG , R . C .  1 9 8 5 .  Ten-year growth response o f  70-yea r -old lodgepole p i ne to 
f e r t i l i zat ion i n  Albe r t a .  Information Repo r t ,  Northern For e s t r y  Research 
Cente r ,  No . NOR-X-26 6 .  1 7  p .  

1 2 6 5 .  

Stands o n  2 s i tes wer e  t reated i n  May 1 9 7 2  w i t h comb inat ions o f  0 ,  7 6 ,  1 8 8 ,  300 
or 377 kg/ha N,  0,  38,  9 4 ,  150 or 188 kg/ha P,  and 0,  2 3 ,  5 6 ,  90 or 1 1 3  kgjha 
S .  Soi l and fol i a r  samples were analysed in Aut umn 19 7 1 ,  197 2 and 197 3 .  D . B . H .  
was recorded i n  Autumn 1 9 7 1  Summe r 198 1 ,  and sample t rees were felled for stem 
analy s i s .  After 1 0  y r ,  the most product i ve plots had increased total and 
merchantable vol . by 3 1 - 3 4  and 2 8 - 3 3  m3/ha respect i v e l y ,  representing increases 
o f  up to 50% in per iod i c  vol .  increment . The most s i gn i f icant response was 
produced by at least 188 kg/ha N. The add i t ion of 38-94 kg/ha P improved vol 
increment on one s i t e .  The e f f ect o f  S was inconclus i v e . 

YANG , R . C .  198 5 .  Ef fects of 
pine in west-central Albe r t a .  
Center . No . NOR-X-26 8 .  1 1  p .  

f e rt i l i za t ion o n  growth of 3D-year-old lodgepole 
Information Repo r t ,  Northern Forestry Research 

N i trogen, P and S were app l i ed to two 30-yr-old s tands of lodgepole p i ne of 
f i re o r i g i n  on mercoal and coalspur soi l s .  Results 1 0  year s  a f t e r  
f er t i l i za t ion s howed tha t ,  o n  coalspur SO i l s ,  N improved t ree d i am. and vol . 
increment for t reatments i n  both factor i a l  s e r i e s .  On mercoal soi l s ,  
f e r t i l i za t ion e f fects were s i gn i f icant i n  only one facto r i a l  s e r i e s  whe r e  N + S 

, s improved t ree vol .  increment , but only S improved d i a m .  increment . The e f fects 
of N and S on stand vol . increment were not s i gn i f icant because of increased 
and var i able mort a l i t y .  I t  i s  suggested that thinning should precede 
f e r t i l i za t i on of dense stand s .  The e f fects o f  P we r e  not s i gni f icant . 

7 . 9  PRUNING 

1266 . ANON. Chemical root pruning t r i a l  w i t h  lodgepole pine ( SX 8 1 2 1 1 20 ) . IN:  Forest 
Research 1 9 8 1 -8 2 .  
M i n i s t r y  o f  Forest s ,  V i c to r i a ,  B . C . ,  1 98 3 :  1 19 - 1 2 0  
Subject Codes : N/A 
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RCA : X1071 

1 2 6 7 .  BURDETT, A . N .  Box-pruning the roots o f  container grown t ree seedl i ng s . I N :  
Prac. Canadian Conta iner i zed Tree Seedling Symp. 
Toronto, Ont . ,  S ep t . 1 4 - 1 6 , 1 9 8 1  
Subject Codes : N/A 
RCA : X1049 

1 2 6 B .  BURDETT, A . N .  Chemical control o f  root morphogenes i s  in conta iner seed l i ng s . 
E . P .  7 9 1 .  I N :  Forest Research Review 1981-8 2 .  
M i n i s t r y  o f  Fores t s ,  V i ctor i a ,  B . C . , 1 98 3 :  2 5  
Subject Codes : N/A 
RCA : X1047 

1 2 6 9 .  BURDETT, A . N . , MARTIN, P . A . F .  Chemical root pruning o f  coniferous seedl ings . 
Hor t sc i ence ,  1 9 8 2 ,  1 7 ( 4 ) :  6 2 2 - 6 2 4  
Subject Codes : 7 . 4 . 4  
BID : 7 5 0 10180 

Con i f e r  seedl i ngs o f  10 spp . f r om 6 genera ( Ab i es amab i l i s ,  P i cea glauca , P.  
s i tchens i s ,  P i nu s  contar t a ,  P.  mont icola ,  P.  ponderos a ,  P .  sylvest r i s ,  
Pseudotsuga menz i e s i i ,  Thuja p l i ca t a ,  Tsuga heterophylla ) were r a i sed i n  
conta i ners coated on the i ns i de w i th bas i c  cup r i c  carbonate i n  latex paint . The 
copper paint prevented lateral roots from growing down or around the conta i ne r  
wal l .  After transplant i ng ,  the chemically root-pruned stock was capab le , i n  most 
case s ,  of v i gorous root growth. The e f f ect i veness of the chemical root pruning 
treatment v a r i ed w i t h  spec i e s ,  container s i z e ,  growing medium, and the 
concentrat ion of cup r i c  carbonate i n  the conta iner wal l  coa t i ng .  Three con i f e r  
spec i es , P i nu s  contorta Dougl . ,  P i nus f l ex i l i s  James and Picea engelmann i i  pa r r y ,  
were inoculated w i t h  the ectomycor r h i z a l  fungi P i sol i t hus t i ncto r i us ( pe r s . )  Coker 
et Couch, S u i l lu s  granulatus ( L .  ex F r . )  Kuntze and Cenococcum geoph i l um F r .  
These ,  plus noninoculated cont rol seed l i ngs , were grown i n  a greenhouse for 8 mo . 
te assess myco r r h i z a l  formation and seed l i ng r esponse .  For a l l  con i f e r  spec i e s ,  
top he ight , d i ameter and seedling tot a l  d r y  weight were greater i n  the S .  
granulatus and control ( w i ld fungus ) t r eatments a s  compared w i t h  P .  t i nctor i u s  
and C .  geophilum.  I n  the 2nd y e a r  o f  t h e  s t u d y ,  g r eenhouse conta iner-g rown 
con i f e r s  w i t h  ectomyco r r h i z a e  formed by the above 3 fungi and an unknown fungus 
were planted under 4 f er t i l i z e r  t r eatments on a high-elevat ion ( 3 200 m) molybdenum 
t a i l i ng pond covered w i th deep mine waste roc k .  After 4 yr in the f i e l d ,  height 
growth of the seed l i ngs ( al l  t ree speci e s  comb i ned ) inoculated w i th S .  granulatus 
were greater than seed l i ngs i noculated w i t h  P. t i nctor i u s ,  C. geoph i lum or 
control ( w i ld fungus ) .  Through growing seasons, a sewage sludge and wood-chip 
treatment resulted i n  greater height growth than the 3 treatments of comb ined 
inorgan i c  N and P, P alone and no f e rt i l i za t i o n .  The comb i ned s u r v i val for a l l  
speci e s  and a l l  trea tments was 5 8 %  a f t e r  4 growing seasons . 

1 2 7 0 .  DYKSTRA , G . F .  Undercut t i ng depth may a f fect root-regene r a t ion of Lodgepole p i ne 
seed l i ng s . 
Tree Planters ' Notes, 1 97 4 ,  2 5 ( 1 ) :  2 1 - 2 2  
2 r e f . 
Subject Codes : 2 . 3 , 7 . 3  
CAB: 3 0 4 9 2 1  

Y Seedl i ngs o f  P i nus contorta va r .  lat i f ol i a ,  6 weeks old,  were undercut 3 ,  6 or 
12" below the root-col l a r  and h a r '.Tested two months later . S i gn i  f i cant d i  f f erences 
were found i n  taproot growth. Seedl i ngs undercut at the 3" depth showed the most 
growth i n  length and d r y  we ight of the taproo t ,  and the greatest total dry weight 
of roots ( i ncluding the dry weight r emoved by undercut t i ng ) .  There were 
signi f i cant d i f f e r ences between the t reatments in the dry we i ght of 3� sect i ons of 
root below a depth o f  9 " .  

1 27 1 .  SIMPSON, D . G .  Effects o f  ant i t rans p i rants on storab i l i t y ,  drought r e s i s tance, and 
f ield p e r f ormance of con i f e r  seed l i ng s . E . P .  827 . 0 4 .  I N :  Forest Research 
Review 1 9 8 1 -8 2 .  
M i n i s t r y  o f  For e s t s ,  V i ctor i a ,  B . C . , 1 9 8 3 :  2 8  
Subject Codes : N/A 
RCA : X 1 0 4 8  
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8 . 0  F O R E S T  M A N  A G E  M E N  T 

1 2 7 2 .  ANO N .  The lodgepole p i ne improvement program. 

1 2 7 3 .  

1 2 7 4 .  

, 

B . C .  M i n i s t r y  o f  For e s t s ,  1 9 7 8 : Res .  Memo No. 3 3  
Subject Codes : N/A 
RCA: XU73 

ALEXANDER, R . R .  Mul t i resou(ce management of subalpine 
project RM- 1 2 5 2 , Rocky Mount a i n  For . and Range Exp. 
Dec 79 to 30 Nov 8 4  
Subject Codes : N/A 
CRI S :  0 0 4 5 9 3 1  

and montane fores t s .  
S tn . ,  Fort Col l i ns ,  COL , 06 

O b j ec t i ves : To f ac i l i tate dec i s i on-ma k i ng in mult i -resource management of 
subalpine and montane fores t s  in the cent r a l  Rocky Mounta i n s .  Approach : F i e l d  
research w i ll focus on t h e  i nteract i ons o f  t i mber management systems w i t h  w i ld f i r e 
and water values ; recreat ional development w i t h  w i ld f i re and water values; and 
econom i c ,  social and envi ronmental impacts of des t r uc t i v e  i nsect pes t s .  Improved 
mode l s  w i l l  be developed for p r ed i c t ion of growth and y ield for common t i mber 
spec i e s .  Better tools w i l l  be developed for p r ed i c t i ng mul t i -resource i nteract i on 
by synthe s i s  o f  past and new research. Prog r es s :  Domest i c ,  a g r i c u l t u r a l  and 
indus t r i al demand for water y i elded from the Rocky Mounta i ns has i ncreased 
s igni f i cant l y ,  and suppl i e s  are l i m i ted . From 70 to more than 90 percent of the 
total annual flow f r om alpine and subalpine watersheds come from melt i ng snow and 
occurs dur i ng a 60 to 90 day per iod i n  late s p r i ng to early summe r .  Research has 
led t o  improved management of the depos i t ion and red i s t r i b u t i on patterns of the 
snow pack as well as the control of i t s  melt rate , which can r e s u l t  f rom both 
vegetat i ve manipulat ion and physical s t ructures such as snow fences and other 
forms o f  man-made roughness . Although i t s  e f fect on water y ield has not been 
quant i f i e d ,  ab i l i t y  t o  control the placement of blowing snow us i ng vegetat ion, 
fence s ,  and other forms of roughness greatly reduces subl imat ion loss f rom 
a i rborne snow pa r t i cles and, because of the p i l i ng e f f ec � ,  ret ards the melt rate . 
Ha rve s t i ng subalpine t i mber i n  small patches causes greater accumulat ion o f  snow 
i n  the openings and results i n  an i ncreased e f f i c i ency i n  d e l i v e r i ng the mel t  
water to the s t r e'am channel system.  Moreove r ,  the e f f ect o f  such vegetat ion 
man i pulat i on on st reamflow pers i s t s  relat i ve l y  una ltered for 20 yea rs or more. 

ALEXANDER, R . R .  
Rocky Mount a i n s :  
USDA For . Ser v o  
No . RM-1 2 1 :  88 
1 0  pp. o f  r e f . 
Subject Codes : 
CAB: 409281 

S i lv ic u l t u r e  o f  subalpine forests in 
the s t atus of our knowledge . 
Research Pape r ,  Rocky Mounta i n  For . 

p p .  

7 . 0  

the cent ral and southern 

and Range Exp . S tn . , 1 97 4 ,  

Deals w i th the spruce/ f i r  and lodgepole p i ne forest types . I n  add i t ion t o  the 
sec t i ons common t o  t h i s  ser i e s  of repor t s ,  the prope r t i es and uses of the wood of 
P i cea engelmann i i ,  Ab i e s  las i ocarpa and P i nu s  contorta are br i e f ly d i scussed and 
r ecommend a t i ons a r e  made for the management of young-growth P .  conto r t a . 

1 2 7 5 .  ALEXANDER , R . R . , EDMINSTER, C . B .  Lodgepole p i ne management i n  the cen t r a l  Rocky 
Mounta i ns .  
J .  For . ,  1 98 0 ,  78 ( 4 ) :  1 9 6 - 2 0 1  
S u b j e c t  Codes : 3 . 7 ,  7 . 7  
LISC : 4 9 5 1 5 4  

Est imates obt a i ned b y  s i mul a t ion are g i ven f o r  potent i a l  produc t ion o f  lodgepole 
p i ne ( P i nu s  cont o r ta ) in the central Rocky Moun t a i ns under var ious comb inat i ons o f  
s t and dens i t y ,  s i te qua l i t y ,  age s ,  and t h i n n i ng schedules . Such est imates are 
needed t o  project f u t u r e  development of s tands managed for various uses . 

1 2 7 6 .  ALEXANDER, R . R . , EDMINS'rER, C . B .  Management o f  lodgepole p i ne i n  even aged 
i n  the cent r a l  Rocky Mount a i ns .  



Research Paper, Rocky Mtn.  
S e r v i c e ,  1 98 1 ,  No. RM- 2 2 9 :  
1 p i .  
Subject Codes : 5 . 1 ,  5 . 2  
CAB: 1 4 8 7 3 8 3  

For .  
1 1  pp.  
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Expe r i ment S t a t i on ,  USDA For .  

A supplement t o  a previous paper i ncluding e x t r a  graphical , tabular and 
descr i pt i ve i nforma t i o n .  From autho r s ' summa r y .  

1 2 7 7 . ANDREASON, O .  Fut u r e  forest management t rends i n  Sweden. 
Forestry Chron i c l e ,  1 9 7 8 , 5 4 ( 1 ) : 2 9 - 3 3  
1 pi . 
Language : en 
Summar y  Languages ; fr 
Subject Codes : 7 . 0 ,  7 . 1 ,  7 . 3 ,  7 . 4 ,  7 . 6  
CAB: 1 2 3 3100 

Measures that are b e i ng adopted to improve the annual production in Sweden 
include , an increase in the appl i ca t ion of f e r t i l i ze r s ,  a r t i f i c i a l  regene r a t ion, 
mechanizat ion, st ump harves t i ng and use of conta i ne r -grown plant ing stoc k .  The 
d r a i nage o f  wet lands and the plant i ng o f  lodgepole p i ne on poor s i tes i n  the N .  
and Norway Spruce i n  the S .  a r e  also i n  progress . 

1 2 7 8 .  BAUMGARTNER , D . M .  ( Ed i tor ) ,  LOTAN , J . E . , SWEET , D . C .  Management of lodgepole 
p i ne ecosystems . 
Washington, USA, Washington State Un i ve r s i t y  Extension S e r v i c e ,  1 9 7 5 :  v + 8 8 2  pp.  
many r e f . 
Subject Codes : N rA 
CAB: 6 7 6 8 4 7  

A collect i on of 3 8  papers ( i n two volumes ) presented at a sympo s i um held at 
Was h i ngton St:ite Un ivers i ty ,  pullman, Washington from Oct . 9-11, 1 9 7 3 .  Pape rs 
relate t o  the p r i nc i pal s c i ent i f i c ,  t echnolog ical and economic aspects of manag i ng 
P i nus contorta ecosystems . The pub l i ca t ion a l so i nclude s :  A par t i ally annotated 
b i b l i ography of lodgepole p i ne l i te r a t u r e  1 9 5 4 - 1 9 7 3  ( J . E .  Lotan and D . C .  Swee t ;  
1 1 5 5  ref . ) ;  i n  which entr ies a r e  c l a s s i f i ed according to the Oxford System o f  
Decimal Clas s i f icat ion f o r  fore s t r y . 

1 2 7 9 . BOTTOMS, K . E . , BARTLETT, E . T .  Resource allocat ion through goal programming . 
Journal o f  Range Management , 1 9 7 5 ,  28 ( 6 ) :  4 4 2 - 4 4 7  
10 r e f . 
Subject Codes : N/A 
CAB: 677010 

D i scusses t h i s  technique i n  compar i son W i th l i near progl amm i ng ,  and desc r ibes an 
app l icat ion to the mul t i ple-use management of 9050 acres of land above 8500 f.t 
a l t . i n  the Colorado State forest cons i s t ing o f  spruce/ f i r  fores t ,  Pinus contorta 
fores t ,  W i l low carrs , and three open cover types . For each cover type , y ields of 
mul t i p l e  resources ulated for several management a l t e rna t i ves ( clear f e l l ing,  
patch logg ing ,  a e r i a l  spray ing,  e tc . ) Ove r - a l l  solut ions are tabulated for fou r 
opt i mum prog rammes determined by v a r i ou s  p r i o r i t ies w i t h  regard to total pro f i t ,  
recreat ion user day s ,  and budgeted expend i ture . 

1 2 8 0 . ' �OLE, D . M .  Culture of immature lodgepole p i ne stands for t i mber object ives . I N :  
Management of Lodgepole P i ne Ecosystems . 
USA, Washington State Univers i t y  Coop e r a t i v e  Extension Serv i c e ,  1 9 7 3 ,  publ . 197 5 :  
5 3 6 - 5 5 5  
29 r e f . 
Subject Codes : 7 . 0 ,  8 . 5  
CAB: 7 5 7 6 1 4  

A review of management practices for cont rol l i ng growing stock i n  estab l i shed 
immature P i nu s  contorta stands . These i nclude precomme r c i a l  t h i nn i ng ,  comme r c i a l  
t h i nning repeated a t  20-year interval s ,  and stand amendment . Growth prOject ion 
s imul a t i on s t u d i es successfully p r e d i cted actual growth a f t e r  precomme r c i a l  
t h i nning o f  s t agna t i ng ,  overstocked s t ands i n  Montana and Idaho. Max i mum m . a . i .  
was the ma in c r i t e r ion for asses s i ng stock i ng and the e f fects of thinn i ng . 
Res u l t s  i nd icated that the total volume produced at rotat ion age may exceed that 
f rom nat u r a l  stands not cons idered t o  be s t agna t i ng .  Methods of precomme r c i a l  
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t h i nn i ng are d i scussed. Except for s t agnating s tands , repeated thinnings d i d  not 
increase overall growth. The major growth-increasing e f f ec t  of repeated t h i nn i ngs 
in stagnating stands probably comes from the f i rs t  thinning . The poss i ble 
increase in populat i ons of Dendroctonus ponderosae due to the increased number of 
large d i ameter , thick phloem trees produced by repeated thinnings is b r i e f ly 
con s i dered . 

1 2 8 1 .  COLE, D . M .  198 3 .  Canopy development i n  lodgepole p i ne :  implications for 
w i l d l i fe s t ud i es and mul t iple resource management . General Technical Repo r t , 
Intermoun t a i n  Forest �nd Range Experimental S t a t i on ,  U . S . D . A .  Forest Serv ice . 
No . INT-1 3 9 .  1 3  p .  

A d i scussion of the use of computer s i mu l a t i on models of ver t i cal crown 
development in s t u d i e s  of relat i ons between w i ld l i fe and forest cove r .  These 
models can be l i nked w i t h  s t and projec t i on programs to i l lu s t r ate the e f f ec t s  
o f  v a r y i ng t i mber management presc r i p t i ons o n  components important t o  
w i l d l i fe--such as height t o  canopy , canopy depth ,  stand he ight , and canopy 
cove r a g e .  Examples are g i ven of the r e s u l t s  of 5 management prescr i p t i ons 
appl i ed to 5 i n i t i a l  stand dens i t ies i n  Montana and Idaho from age 20 t o  1 4 0  yr 
a t  1 0  y r  intervals .  

1 2 8 2 . CROSSLEY, 0 . 1 .  Forest management by North Western Pulp and Power based on 
lodgepole pine and spruce forest .  
Can.  For . Se r v o  For .  Manage . Inst . ,  Info.  Rep . , FMR-X ( 103 ) ;  1978 
Subject Codes : N/A 
B r o :  16038088 

1 2 8 3 .  FLEWELLING, J . W . , DREW, T . J .  198 5 .  A stand dens i t y  management d i agram for 
lodgepole p i ne .  Pages 2 3 7 - 2 4 4  in Lodgepole p i n e :  the species and i t s  
management . Sympos i um proceedings . Washington S t a t e  Unive r s i t y ,  Pullman, WA. 

1 2 8 4 .  

Stand dens i t y  i s  �he pr imary factor control l i ng growth and development o f  
managed even-age stand s .  A st and dens i ty management d i agram i s  a graphical 
device which focuses at tent ion on t h i s  relat ions h i p . Age and s i te are not 
empha s i z e d .  Growth and mor t a l i t y  data from managed s t ands of Pinus contorta 
Doug l .  in Oregon, B r i t i sh Columb i a ,  Albe r t a ,  Finland, Sweden, United K i ngdom 
and New Zeal and was "k indly provided by government agenc i e s . Th i s  data was used 
in developing a common predict ion equation for gross volume increment . t h i s  
equ a t i on pred i c t s  that s i xt y  percent of the max i mum growth per u n i t  area can be 
achieved at dens i t ies of about one- fou r t h  the max i mum . The same data was used 
to pos i t ion mor t a l i ty t rend l i ne s  on the d i agram. 

HAGNER , S . O . A .  198 5 .  Lodgepole p i ne management i n  Swede n :  a st rategy for 
h i gher y ie l d . Pages 2 1 1 - 2 1 7  i n  Lodgepole p i ne :  the species and i t s  management . 
Sympos i um proceed i ngs . Washington S t a t e  Unive r s i t y ,  Pullman, WA . 

Small plantat ions o f  Pinus contorta Dougl . were establi shed i n  Sweden i n  the 
1 9 2 0 s . commer c i a l  planting star ted at the end of the s i xt i e s .  S i nce then more 
than 2 0 0 , 000 ha ( over 5 0 0 , 000 acres ) of lodgepolepforest have been e s t a b l i shed . 
The plantat ions a r e  of the inland v a r i e t y  P i nu s  contorta var . la t i fo l i a  Engelm. 
form northern B r i t i s h  Columbia and the Yukon Te r r i to r y . P i nu s  conto rta i s  an 
i n t e r e st i ng species from the pOint of v i ew of Sweden ' s  intens i ve fores t r y .  The 
proper t i es of i t s  wood resemble those of the nat i ve p i ne P i nus sylve s t r i s  L . ,  

� but i t  grows 60-80 percent fast e r .  the lodgepole p i ne i s  easy to cult ivate , 
i t  i s  hardi e r  than the nat i ve p i ne i n  reqions of seve re c l ima t e ,  and i t  i s  more 
r e s i stant to i nf e s t a t i o n ,  I t  appears t o  be wel l  s u i ted f o r  gene t i c  
improvement .  The establi shment- o f  large-scale plant a t i ons of lodgepole p i ne 
creates a substant i a l  t imber reserve that w i l l  soon be r ipe Eor harve s t i ng .  
Rota t ion can be accelerated i n  the older p a r t s  o f  the e x i s t ing forest , and the 
cut can be increa � e d .  Svenska Cellulosa A k t i ebolaget ( SCA)  has planted 1 4 0 , 000 
ha ( 3 5 0 , 000 acres ) of lodgepole p i ne over a 10-year pe r io d ,  and t h i s  has 
al lowed the company to i ncrease the cut from i t s  forests by about 3 0 0 , 000 m3 
( 10 m i l l ion cll . f t )  per annum. The stand management program a i ms at a short 
rot a t i on period o f  45-60 years w i t h  l i t t l e  or no t h i nn i ng .  Transplant at ion of 
a t ree spec i es into a new envi ronment c a l l s  fo� care f u l  s c i e nt i f i c backup. I t  
must b e  determined whether the tree can t h r i ve "and f i t  into i t s  new home . For 
trees w i t h  a w i de geog raphical d i s t r i bu t i on l i ke lodgepole p i ne ,  provenance 
expe r i ments are an essent ial element . How w e l l  the t ree w i t hs tands pathogens 
and other a t tacks can only be determined a f t e r  a per i od of actual c u l t i v a t i o n .  



1 2 8 5 .  

The c u l t i vat ion o f  the lodgepole pine i n  Sweden i s  an example o f  how the 
methodical introduction o f  an exot i c  spec i e s  can be implemented . 

HALL, F .  1 9 8 5 .  Stockab i l i ty and management 
basal area . Pages 2 4 5 - 2 5 2  i n  Lodgepole p i ne :  
Sympos i um procee d i ng s .  Pullman, WA. 

of lodgepole p i ne u s i ng growth 
the speci es and i t s  management . 

Stockabi l i t y  of pur e ,  even-aged lodgepole pine i s  evaluated u s i ng growth basal 
area ( GSA ) .  GSA i s  the basal area at which dominant t rees grow at the rate of 
2 5  mm in d i ameter per decade . GBA i s  determined on s i te by rela t i ng c u r r ent 
d i ameter growth rate to a curve for conver s i on to 25 rnm d i ameter growth and 
apply i ng a convers ion factor to current basal area to obta i n  GSA. The USDA, 
Forest Serv ice Ecology Program in Oregon and Washington has found more than GSA 
for a lodqepole p i ne s i te index ( 5 1 )  class ( base age 50 ) .  51 9 m can have 
GSA ' s  of 1 1 ,  24 and 40 m2 per hectare . 51 15 m can have GSA ' s  o f  2 2 ,  3 9 ,  and 
46 m2 per hectar e .  GSA class 23 m2 can occur i n  both 5 I  9 m and 15 m and GSA 
class 39 m2 can also OCCur in Sl 9 m and 15 m .  SI i s  not a s u i t able index for 
est i ma t i ng stockab i l i ty .  The GSA concept is app l i ed i n  t h i s  paper to 
prescr i b i ng number of res idual t rees per hectare· following p r e-comme r c i a l  
t h i nn i ng f o r  two management ob jec t i ves : ( 1 )  Clearcut when t rees reach 2 5  cm 
dbh and a d i ameter growth rate of 20 mm per decade and ( 2 )  comme r c i a l l y  t h i n  at 
20 cm DBH and 30 mm d i ameter growth per decade . For example ,  r e s i dual t r ees 
per hectare for clearcut t i ng and the correspond ing crown compe t i t ion factor 
( CCF ) a t  harvest are: GSA 1 1  m2 at 260 TPHa and CCF 8 7 ,  GSA 2 3  m2 at 505 TPHa 
and CCF 109 , GSA 39 m2 at 864 TPHa and CCF 1 5 0 ,  and GBA 46 m2 a t  1 0 1 5  TPHa and 
CCF 168 . GSA, a function of j i ame t e r  growth and basal a r e a ,  i s  a u s e f u l  tool 
for est i ma t i ng s tockab i l i t y  of a s i te .  
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1 2 8 6 . HAMRE , V .  Management for mu l t i p le use . I N :  Management of Lodgepole pine 
Ecosystems . 
USA, Washington State Uni vers i ty Cooperat ive Extension S e r v i c e ,  1 9 7 3 ,  publ . 197 5 :  
6 5 1-657 
Subject Codes : 8 . 7 ,  8 . 8 
CAB ' 7 5 7878 

B r i e f ly revi ews the s c i ent i f i c ,  
aspects and i n  par t icula r ,  the 
of P i nu s  contorta ecos ystems . 

t echnological , economi c ,  social and pol i t ical 
i n f l u ence of the publ i c  on mult i ple-use management 

1 2 8 7 . JOHNSON, R .  198 5 .  Stocking g u i de for lodgpole pine u s i ng the Stand 
Prognos i s  model .  Pages 2 3 1 - 2 3 8  i n  Lodgepole p i ne :  the species and i t s  
management . Sympos i um proceedi ng s .  washington State uni ver s i t y ,  Pullman, WA. 

Convent ional stand stocking gui des can be cons t ructed u s ing forest inventor i es 
and a growth and y ield model . An example stock ing guide i s  presented for a 
group of forest hab i tat types found east of the Continental D i v ide i n  Montana . 
Forest inventory samples are used to estab l i sh maximum dens i t y  and provide data 
for s imu lat ions . Res u l t s  o f  t h i nn i ng s i mulat ions are used to establish m i n i mum 
s t oc k i ng levels . Only even-aged sample stands are des i red from the forest 
i nventory samples . D i f f i c u l t ies presented by stagna t i on ,  res i dual overstor i e s ,  
and advanced reproduct i on a r e  d i scussed. 

1 28 8 .  KALUTSK I 1 ,  K . K . , KRYLOV, G . V . , SOLOTOV, N . A .  Prospects for the introduction of 
t ree spec i e s  when crea t i ng fo�ests of the f u t u r e .  
Lesnoe Khozya i s tvo, 1 9 8 1 , ( No .  1 1 ) :  2 2 - 2 5  

,..- 8 .. r e f . 
Language: r u  
Subject Codes : 1 . 5 , B . l  
CAB ' 1 5 3 9 4 5 5  

A general review i s  g i ven o f  the h i story of exot i cs i n  forestry i n  t h e  USSR, w i t h  
det a i l s  o f  the more prom i s i ng spec i es and the regions where they can b e  p r o f i tably 
u s e d .  The prom i s ing spec i e s  include La r i x  decidua ( Sudeten and Pol i s h  ecotypes ) ,  
L .  X eurolep i s , pseudotsuga menz i es i i ,  P i nu s  contorta ( var . murrayana ) ,  Thu j a  
p l i cata , and Quercus rubra . 

1 2 8 9 . KREBILL, R . G . ,  HOF F ,  R . ,  BELLA, I .  198 5 .  Sympo s i um f i eld t ou r s :  obser v a t i ons 
on lodgepole pine forest ry i n  North Ame r i ca .  I n  Lodgepole p i ne :  the speci es 
and i ts management . Sympos i u m  proceed ings .  Washington State Unive � s i t y ,  
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Pullman, WA. 
Thi s  report conta ins observat ions from symposium f ield tou r s  to see gene t i c  
v a r i a t ion o f  lodgepole pine at the P r i e s t  R i v e r  Exper imental Forest ( PREF) i n  
northern Idaho , lodgepole p i ne fores t r y  i n  mixed coni f e r  forests o f  
northeastern Washington, and research and management i n  t h e  heartland o f  
lodgepole p i n e ,  near Hinton , Alberta . 

1 2 9 0 .  LINES, R. 1 9 8 5 .  Lodgepole p i ne management i n  the United K i ngdom pages 2 1 9 - 2 2 4  
i n  Lodgepole pine : the speci es and i t s  management . Sympo s i um procee d i ng s . 
Washington S t a t e  Univer s i t y ,  Pullman, WA. 

Con i f e r  High Forest i n  Br i t a i n  covers 1 , 37 5 , 000 hectares , all plant a t i ons 
except for 1 0 , 500 ha of nat i v e  Scots p i ne s .  Nearly hal f  of the Forestry 
Comm i s s ion area is planted wi t h  S i t k a  spruce : lodgepole p l ne ( 1 2 . 1 % )  has the 
next largest area ( 10 1 , 39 1  ha ) .  In Northern Ireland pure lodgepole p l ne I n  
Br i t i s h  p r i vately owned r o r e s t s  i s  26 , 6 77 ha . I t  was planted i n  forest 
t r i a l s  f r om 1 9 1 2 ,  but on a small scale unt i l  1 9 4 7 .  The oldest expe r i ment dates 
from 1 9 2 1 .  S i nce then over 400 expe r i ments have used lodgepole p i ne ,  including 
8 3  provenance t r i a l S  w i t h  340 seedlots . On f e r t i l e  s i tes many spec ies a r e  
more product i v e ,  s o  i ts use i s  confined to i n f e r t i l e  s i t e s ,  exposed uplands and 
s i tes w i t h  a i r  pollut i on or salt spra y .  H i g h  gene t i c  va r i ab i l i t y  and use of 
i n f e r i o r  seed o r i g i ns led to many management p("oblems : i n s t ab i l i t y ,  snow 
damage , s l ow growth, poor form, exposure damage, suscep t i b i l i t y to d i sease and 
pest s .  I t  was used on a w i de scale i n  m i x t u r e  w i t h  s i t ka spruce i n  the 1 9 505 
and early 1960s . the resu l t s  were often d i sappo i n t i ng ,  due to incorrect choice 
of or i g i n .  Recen t l y ,  a n  impo (" t ant nurs i ng e f fect on spruce has been shown when 
Alaskan o r i g ins a r e  used . Nut r i t ional reg i mes for d i f fe rent seed o r i g ins and 
s i t e  types are now qu i t e  we l l  establi shed . S u i t able t h i nn i ng r e g i mes on s i tes 
w i t h  a low w i ndthrow hazard are also known , though on many other s i tes a I no 
thinning I policy i s  now adopted. Natural regene("ation can be copious , as the 
serot i nous hab i t  i s  largely unknown under B r i t i sh cond i t ions . Howeve r ,  pioneer 
crops of lodgepole pine may be replaced by more produc t i ve species i n  the next 
rot a t i o n .  

1 2 9 1 .  MCDOUGALL ,  F . W .  The importance of lodgepole p i ne i n  Canada . I N :  Management of 
Lodgepole P i ne Ecosystems . 
USA, Washington State Uni v e r s i t y  Coope rat i ve Extension Serv ice , 1 9 7 3 ,  pub l . 1 9 7 5 :  
10-25 
1 0  ref . 
Subject Codes : 8 . 1 ,  8 . 8  
CAB : 7 5 7 5 2 1  

Pinus contorta occurs commonly i n  western Canada a s  a major component o f  the 
forest cover in relat ion to the ma i n  mount a i n  catchment s :  forests composed 
predominantly of P .  contorta occupy 50 m i l l ior' acres . I t s  role in recreat ion 
areas, as a w i l d l i fe hab i tat and as a source o[ t imber are d i scussed . 

1 2 9 2 .  REED, F . L . C . ,  BASKERVILLE,  G . ,  et al Forest management i n  Canada . Volume I I .  
Case s t u d i es . 
Info. Rep . , For . Management Inst . ,  Canada ,  1978 , No. FMR-X- I 0 3 :  x x i x  + 1 7 6  pp . 
88 ref . 
Language : en 
Summa ry Languages : f r  

S' .. Subject Codes : N/A 
CAB: 9 5 0 3 9 7  

Five case s tudies supplement ing ( and summa r i zed i n )  Volume I b y  i l l u s t rat i ng 
management cost s ,  bene f i t s and d i f f icul t i e s  i n  spec i f i c  s i tuat ions : Baskerv i l le ,  
G . : Weetman, G . F .  Forest management a t  Nova Scot i a  Forest Indu s t r i e s  Ltd . ( 4  
ref . )  Based on f i r/spruce ( Ab i es balsamea/Picea - spp. ) .  Armson, K . A .  Management 
of jack pine spec ies : w i t h  spec i a l  attent ion to the Englehart Un i t  i n  Ont a r i o .  
( 29 ref . )  P i nus bank s iana . Cross l e y ,  D . r .  Forest management b y  North Western 
Pulp and Power Ltd . ( 8  ref . )  Based on lodgepole p i ne ( P i nus contorta ) and spruce 
( Picea spp . ) forest in W. central Alber t a .  Smi t h ,  J . H . G .  Management of 
Douglas- f i r  and other fores t types i n  the Vancouver Publ i c  Sus t a i ned yield Un i t .  
( 1 1  ref . )  W i t h  de-t a i ls o f  an inventory ma'<;1e i n  1 9 7 0  and local y i eld data for 
Pseudotsuga menz i es i i ,  Tsuga hete rophy l l a  and Thuj a  pl icata . Armson, K . A . ; 
Smi t h ,  J . H . G .  Management of hyb r i d  popla r ,  ( 36 r e f . )  A general survey of poplar 
( Populus spp . , all sect ions ) growing and hyb r i d  poplar t r i a l s  throughout Canada . 
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1 2 9 3 .  SCHMIDT, w . e . , ALEXANDER , R . R .  1 9 8 5 .  S t rategies for manag i ng lodgepole p i ne 
Pages 201- 210 i n  Lodgepole p i n e :  t h e  speci e s  and i t s  management . Sympos i u m  
proceed i ng s .  Washington State Uni ve r s i t y ,  Pullman, WA. 

Lodgepole pine ( p i nu s  cont o r t a  Doug l . ) is an aggressive p i oneer species that 
i s  well adapted t o  regene rat i ng s i t:es d i s t urbed by f i r e ,  harves t ing,  or other 
d i s turbance s .  I t  i s  a seral spec i e s  that most commonly grows i n  pure o r ·  nearly 
pu r e ,  even-aged, s i ngle stor i ed ,  overly dense stand s .  However , it also grows in 
association with a wide v a r i e t y  o f  both seral and c l i ma x  spec i e s �  Because of 
rapid j uvenile growth, it overtops most of its associates for about the f i rs t  
5 0  year s .  LodgepOle p i ne i s  usually easy, to regenerate naturally or 
a r t i f i c ially . It is a prol i f i c  seed producer w i t h  good crops every 1 t o  3 
years--sero t i nous and nonserot i nous cones a r e  common t hroughou t  much of i t s  
range . Serot i nous cones provide abundant seed on cutover o r  burned areas . 
Nonserotinous cones can d i sperse enough seed to restock s i tes w i t h i n  about 60 
meters ( 200 feet ) f rom t i mber edge. Mineral soil seedbeds are best for 
lodgepole p i ne estab l i s hment and development . Lodgepole p i ne is best managed 
u s i ng even-aged s i lv i cu l tural sys tems-- clearcu t t ing is the most commonly used 
method . Seed t ree cut t i ng is not approp r i a t e  because res i � u a l  trees are eas i ly 
windthrown. Shelterwoods can be used where w i ndthrow is not a problem and 
add i t ional shade i s  needed for regeneration establi shment . Group selection i s  
the only approp r i a t e  uneven-aged c u t t i ng method, and then only where 
management object ives di ctate t he need for a v a r i e t y  of age classes in a 
r e l a t i vely small area . 

1 29 4 . U . S . D . A .  FOREST SERV o Na t ional forest landscape management . Volume 2 ,  chapter 

1 2 9 5 .  

1 2 9 6 r 

T i mber . 
Agr iculture Handbook , USDA, 1 9 8 0 ,  No . 5 5 9 : i v  + 2 2 3  pp . 
1 7  ref . ,  1 3 9  col . pl . 
Subject Codes : N/A 
CAB: 1 4 8 7 6 5 5  

Volume 1 and Volume 2 ,  Chapters 1-4 are available respect i vely a s  Agr ic u l t u r e  
Handbooks 4 3 4 ,  4 6 2 ,  4 7 8 ,  484 , and 4 8 3 . A comprehens ive g u i de w i t h  1 1  sections,  
i ncluding 6 on planning and manag ing the harve s t i ng and regenerat ion of ponderosa 
and lodgepole p i ne s ,  southern spruce/western hemlock ,  acco r d i ng to 5 d i f ferent 
v i sual qua l i ty object �ve5 ( preservat ion , retent ion o r  pa r t i al retention, and 
mod i f icat ion or maXlmum mod i f i c a t i o n )  and 2 short-term management alterna t ives 
( enhancement or rehab i l i ta t i on ) . 

WALTERS , R . M . , BACON , W . R . , TWOMBLY, 
Gen . Tech. Report ,  Pac i f i c  SW For .  
3 6 - 4 3  
9 ref . ,  7 pl . 
Subject Codes : 2 . 0 ,  7 . 0  
CAB: 1 2 3 3 5 9 1  

A . D .  T i mber management s i mulated f i eld t r ip ,  
& Range Exper iment Stn . , 1979 , No. PSW- 3 5 :  

V i sual and s i lv i cal characte r i s t i c s  o f  stands o f  ponderosa and lodgepole p i nes and 
Douglas-f i r  are described w i t h  the a i d  of photographs . Management oppor tun i t ies 
for production of v i sually acceptable stands a r e  out l i ned . 

WELLNER, C . A .  The importance of lodgepole p i ne i n  the un i ted State s .  I N :  
�anagement of Lodgepole Pine Ecosys tems . 
USA , Washington S t a t e  Un i v e r s i t y  Coope r a t_ i ve Extens ion Se r v i c e ,  197 3 ,  publ . 1 97 5 :  
1 - 9  
8 r e f .  
Subject Codes : 8 . 8  
CAB: 7 5 7 5 2 0  

I n  range, acreage and volume , P i nus contorta i s  a n  important species i n  wes tern 
USA . I t s  reproduct ive abi l i t y  and rap i d  juveni le growth rate increase its value 
as a pulpwood species and as a nurse crop . I t  i s  an important t i mber spec i e s ,  a 
major t ree cover i n  scenic and recreat ional areas and provides cover for l i vestock 
and w i ldl i f e .  

1 2 9 7 .  WILLIAMS, D . H . , YAMADA, M . M .  A cluste r i ng technique for land management model s . 
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Canadian Journal of Forest Research, 1976 , 6 ( 4 ) :  5 3 2- 5 3 8  
1 3  r e f .  
Language: e n  
Summar y  Languages :  f r  
Subject Code s :  8 . 4  
CIIB : 747037 

A h i erarchical form o f  cluster analys i s  was used i n  a mathema t i ca l  prograrrune t o  
group land u n i t s  i n t o  a spec i f ied number of c l u s t e r s  w i t h  max i mu m  s im i l a r i ty of 
the land units w i t h i n  each c l us t e r .  The u s e  o f  t h e  ana l y s i s  i s  demonst rated for 
crea t i ng Timber RAM t imber classes for a forest in Br i t i sh Columb i a .  The use of 
the technique t o  cluster data w i t h i n  subsets is also des c r i bed , and an e x ample i s  
g i ve n ,  i n  w h i c h  lodgepole p i ne ( P inus . contort a )  types a r e  segregated f rom other 
forest types in Timber RAM , when accelerated f e l l i ng of mature s tands is 
prescr ibed to control beetle infestat ions . 

8 . 1  HI STdR Y ,  UTILI ZATION 

1 2 9 8 .  BARTLETT, E . T .  Timber and forage interrelat ionships i n  western montane forests . 

1 2 9 9 . 

Project COL0 0 2 1 4 ,  Colorado State Uni 'l . , Fort Col l i n s ,  COL, 01 Oct 79 to 30 Sep 8 4-
Subject Codes : 8 . 8 . 5  
CRrs :  0079895 

Object ives : Ident i fy and quant i fy biot i c  and abiot i c  factors important to t i mber 
and forage production i n  Rocky Mountain aspen fores t s ,  ident i f y  and quan t i f y  the 
relat ionships between t i mber and forage product ion in lodgepole and ponderosa p i ne 
forest s  in Color-ado ' s  Front Range, develop s i mu l a t i on models that w i l l  be useful 
i n  making resource allocation dec i s ions , and that w i l l  be based on measurements 
avai lable to land management agencies , and apply these mode l s  in actual land use 
planning efforts of coope rat ing agencies . App roach : Evaluation and col l a t ion of 
previous studies that are related to the ident i f icat ion and quant i f icat ion of 
i n t e r relat ionships between t i mber and forage production i n  western montana 
fores t s ;  and, use previous studies of the two forest ecosystems ( e . g . ,  lodgepole 
and ponderosa p i ne forests ) and past mode l i ng inves t igat ions as a point of 
depa r t u r e .  Mechan i s t ics and descr ipt i ve s i mu l a t i on models w i l l  be deve loped to 
descr ibe the j o i nt production of t i mber and forage production. prog r es s :  Past 
research relat i ng unde rstory parameters to overs tory parameters has been revi ewed 
for lodgepole pine and ponde rosa p i ne montana fores t s .  The review for lodgepole 
p i ne appl i ed to a l l  regions , w h i le the r e v i ew for ponderosa was l i m i ted to the 
Central Rocky Mounta ins . The studies are b e i ng compared w i t h  respect to 
cons i s tency between studies and reasons for v a r i a t ions between s tu d i es . Each 
study is being evaluated as to the type of relat ionship presented between forage 
and t imber ,  the dependent and i ndependent var iables used, the availab i l i t y  of 
information on v a r i ables i n  the f i el d ,  and economi c analyse s .  

BENSON , R . E . , STRONG , R . A .  Wood product 
stands , B i t t e r root Nat i onal FOres t .  
Res . Pap . , USDA For . ser v . , Intermoun t a i n  
INT-19 4 :  1 6  pp.  
Subject Codes : 2 . 0 ,  5 . 2  
L I S C :  0 59589 

potent i a l  

For . and 

in mature lodgepole p i ne 

Range Exp . S tn . ,  1 9 7 7 ,  

Volume and charact e r i s t ics of woods i n  mature lodgepole p i ne stands i n  the 
, B i t t e r root Nat i onal Forest , Montana, a r e  presented . Growth i s  low and deadwood 

volumes are h i gh i n  these stand s ,  but 7 5 %  of the total volume of these s tands i s  
s u i ted for h i gh v a l ue products such a s  houselog s ,  posts and pol es . 

1 3 0 0 .  BENTLEY , J . E .  1 9 8 5 .  The f u t u re of lodgepole p i ne fores t r y--a p r i vate 
manager ' s  perspec t ive i n  the USA . Pages 3 5 5 - 3 5 7  i n  Lodgepole p i ne : the 
species and i t s  management . Sympos ium proceed i ng s . Washington State 
Univer s i t y ,  pullman, WA . 

Because of the i ncr.eased number of s tud m i l l s  b u i l t  i n  the 1960 I s ,  indu s t r i a l  
forest managers began t o  see more opportun i t i e s  t o  convert mature lodgepole 
p i ne stands to new stands . Lodgepole p i ne fores t r y  e x h i b i t s  some compa rat ive 
advantages across the ent i re spec t rum of i t s  management t o  i nclude seed 
produc t ion, regenerat ion, growth, and end use . Lodgepole p i ne Can be labeled 
a " u t i l i t y "  species s i nce it can be g rown comparat i vely well in many management 



1 3 0 1 . 

s i tuat ions , and used as a raw mater i a l  for almost a l l  forest products i n  the 
northern Roc k i es . Indus t r i al land managers w i l l  increas ingly rea l i ze and 
apply the many a t t r i butes of lodgepole p i ne fores t r y .  

COSTON, T .  
perspective 
management .  

1 9 8 5 .  The f u t u r e  o f  lodgepole p i ne forest ry--a publ i c  manager 
in the USA . Page 3 5 3  in Lodgepole p i n e :  the spec i e s  and i t s  
Sympos i um proceed ings . Washington S t a t e  Uni vers i t y ,  Pullman, WA . 
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1 3 0 2 . COUTANT, G . J .  Forest esthet ics - the key. i s  management .  I N :  Management o f  
Lodgepole P i ne Ecosystems . 
USA, Washington State Univer s i ty Coope r a t i ve Extension Service,  1 9 7 3 ,  pub l . 1 9 7 5 :  
5 8 8 - 5 9 5  
4 Lef . 
Subject Codes : 8 . 5  
CAB: 757871 

A b r i e f  d i s cu s s i on o f  opportuni t i es avai lable to the landscape archi tect and the 
forester for the crea t i on of aesthe t i c a l l y  rewa r d i ng and economi c a l ly pro f i table 
forest landscape s .  

1 3 0 3 .  DERMOTT', C . A .  1985 . Fut u re o f  lodgepole p i ne fores t r y :  pr ivate manager ' 
perspec t i ve i n  Canada . Pages 3 5 9 - 3 6 5  in Lodgepole p i ne :  the species and i t s  
management . Sympos i um proceed ings . Was h i ngton S t a t e  Unive r s i ty ,  Pullman, WA. 

1304 . 

1 3 0 5 .  

FAHE Y ,  T . D .  Evaluat i ng dead lodgepole 
Forest Products Journa l ,  1 9 8 0 ,  30 ( 1 2 ) :  

p i ne for produc t s .  
34-)9 

Subject Codes : N/A 
RCA: X1208 

FAHEY , T . D .  Value rank ing 
Proceeding s ,  Harvesting and 
Northern Rocky Mounta i n s .  
Gen .  Tech .  Rep. INT-IIO : 
Subject Codes : N/A 
RCA: X1209 

for ut i l i z i ng lodgepole p i ne r e s i dues . I N :  
Ut i l i zat ion Oppo r t un i t i e s  f o r  Forest Residues i n  the 

1 9 8 :  

1306 . HARR I S ,  J . M .  Physical prope r t i e s ,  res i n  content , and t racheid length of lodgepole 
p i ne grown in New Zealand . 

1307 . 

New Zealand Journal o f  Forestry Sci ence , 1 9 7 3 ,  3 ( 1 ) : 91-109 
1 1  r e f . 
Subject Codes : 7 . 4 . 3  
CAB: 2 1 0 3 5 1  

P i n u s  contor t a  was planted extens i ve l y  between 1 9 2 6  and 1 9 4 5  a s  a n  alterna t i ve t o  
P .  rad i a t a  o n  cold, wet s i te s .  I n  the present s t udy , increment cores were taken 
f rom 40 trees aged 32-40 year s ,  f rom e i ght stands , s i x  con t a i n i ng ' g reen ' s t r a i ns 
( P .  contorta subsp . contor t a )  and two cont a i n i ng ' ye l low ' s t r a i ns ( P .  contorta 
subsp . mu rrayana ) ,  and representing a w i de range o f  s i t e  cond i t ions . Det a i led 
information is g i ven on volume, radial growth r at e ,  heartwood and late-wood % ,  

, mq i sture content , weighted mean dens i t y ,  shr i nk a g e ,  res i n  content and t rache i d  
leng t h .  Volume pt:'oduction and wood prope t:' t i es of t h e  two ' gt:'een ' s t r a i ns we r e  
markedly supe r i o r  t o  those o f  the ' yellow ' s t r a i n s ;  one o f  the ' g reen ' s t r a i n s ,  
the ' Manning green s t ra i n '  ( f rom a Washington seed sou rce ) produced cons i s tently 
denser wood than the ' Wa i otapu green s t r a i n '  ( o r i g i n  unknown ) .  Dens i tome t e r  
s t u d i es showed that the general var i at ion i n  wood dens i t y  w i t h  s i t e was d u e  ma i n l y  
to the produc t i on o f  low-dens i t y l a t e  wood on cold s i te s .  The res i n  content of P .  
contorta i s  rather high ( 3 % )  which may r e s t r i c t  i t s  use fat:' groundwood pulp.  In 
other respects i t s  wood pt:'ope r t  i e s  are those of a general-purpose sof t wood 
s u i table for sawn t i mher or chemical pulp i ng .  

HATTON, J . V . , HUNT , K .  198 5 .  Ut i l i zat ion o f  lodgepole p i ne 
3 3 5 - 3 4 1  i n  Lodgepole p i n e :  the spec ies and i t s  management . 
proceed i ng s .  Washington State Univers i t y ,  Pullman, WA . 

i n  pulping . pages 
Sympo s i um 
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Lodgepole p i ne i s  now widely accepted as a pulp E u � n i s h  i n  cont rast to i t s  
"weed spec i e s "  designation o f  two decades ago. Th i s  was con f i rmed b y  a m i l l  
su rvey conducted i n  1983 i n  the wes t e r n  Uni ted States and Canada a i med a t  
quan t i fy i ng the amounts o f  sound and beet le-killed lodgepole p i ne used,  the 
pulping processes applied and the var ie ty of end products for which these pulps 
are u s e d .  Seventy-two ques t i onna i res wer e  d i s t r i buted t o  a l l  m i l l s  i n  f i ve 
s t a t e s  and two provinces. Of these , 61 m i l l s  responded ; 26 wer e  u s i ng some 
percentage of lodgepole p i ne i n  t he i r  pulping ope r a t ions , including 2 3  which 
use some ( amount generally unknown ) percentage o f  mount a i n  p i ne beetle-k i l led 
mate r i al .  Nineteen of the responding m i l l s  use lodgepole p i ne t o  make k r a f t  
pulps , s i x  make r e f i ne c  mechanical o c  thermomechanical pulps and one make 
d e f i b r ated wood for a range of f i breboard pcoduct s .  K r a f t  and mechan ical pulps 
f rom lodgepole p i ne are used for a w i de var iety of end products i nc l u d i ng f i ne 
paper s ,  communicat ions , packag i n g ,  t i ssue and news p r i n t  g r ades . 

1 30 B .  HEEBINK, B . G .  Part i cleboard f rom lodgepole pine forest r e s i due . 
USDA For . S e r v o  Research Pape r ,  Forest P r oducts Lab . , Madison, 1 97 4 ,  No . FPL 
2 2 1 :  14 p p .  
5 r e f . 
Subject Codes : N/A 
CAB: 37 2088 

After logging ope r a t i ons in Wyoming and Montana, P i nu s  conto r t a  'la r .  l a t i fo l i a  
res idues of d i ameter 3 i nches we r e  used t o  make 'Ja L ious types of s t cuct u r a l  
f lakeboa r d s ,  three- layer f l akeboards ( cores made f rom s l i ve r s  o r  chips ) ,  part i c le 
boards and core-type part i c le boards . All boards we r e  s a t i sfacto r y .  I t  i s  
concluded that a l l  s i zes of r e s i dues can b e  used f o r  t h r ee-layer boards w i t h  faces 
made from flakes and the core f rom s l i v e r s .  

1309 . HENLEY , J . W .  Techni c a l  and economi c  aspects of har ve s t i ng dead lodgepole p i ne for 
energy . IN:  Harve s t i ng and U t i l i zat ion oppcot un i t ies for Forest Res idues i n  the 
Northern Rocky Mounta i ns :  Proceedings of a sympos i u m ;  1979 November 2 8 - 3 0 ;  
M i ssou l a ,  MT . 
USDA For . Ser v . , Int . For . and Range E x p .  S ta . , 1 98 1 ,  Gen . Tech . Rept . 
INT- 1 10 : 2 1 3 - 2 1 6  
Subject Codes : B . 5  
RCA: X 1 1 2 6  

This s t u d y  h i g h l i ghts t h e  r e s u l t s  o f  a study of t h e  
harvest i ng dead lodgepole p i ne for fuel and produc t s .  
and recoverable wood volumes wer e  obtained f rom a 3-month 
logging ope rat i on in which dead lodgepole pine was 
product s .  

1310 . JOHNSTONE, W . O .  Can we use the dog ha i r ?  

economic feas i b i l i t y  of 
Cos t s ,  production r a t es , 
s t udy of a whole-t ree 

harvested for fuel an� 

C a n .  For . Serv o Northern For . Res . Cen t r e ,  197 2 ,  Fot:' . Rep. 
Subject Codes : N/A 

2 ( 2 )  : 8 

RCA: X 1 1 6 7  

1 31 1 .  KOCH, P .  1 9 8 5 .  U t i l i z ing lodgepole p i ne forests o f  t h e  21st century--a 
research program. Pages 3 4 3 - 3 4 9  in Lodgepole pine : the species and i t s  
management . Sympos ium proceedings . Washington State Unive r s i t y ,  Pullman, WA . 

� Process invention and app l i cat ion a r e  the end products o f  research scheduled t o  
f i l l  the technolog i cal needs . Routes to achieving such invent ion v a r y  w i t h  
inves t i gato r . One route that has proven successful -- and i s  contemplated here 
-- calls for a step-wise procedure comp r i sed of the following component s ,  
l i sted i n  sequence o f  accomp l i shment . Work to date i s  on schedule and on 
budge t .  1 9 8 2 - 1 9 9 2 .  Search the lodgepole p i ne l i t e r a t u r e ,  and process 
l i te r a t u r e  applicable to lodgepole p i ne ; d i gest t h i s  i n f o rma t i on . 1 9 8 2 - 1 9 8 4 . 
From s u r vey da t a ,  a r range to have the Nor t h  Ame r ican lodgepole p i ne resource 
tabulated and graphed by county ( or s u rvey un i t ) . 1 9 8 ) - 19 8 4 . Iden t i f y  a few 
represent a t i ve lodgepole p i ne acreages i n  the Un i ted States for which 
respon s i ble land managers seek intens i f i es u t i l i za t io n .  1 9 8 3 - 1 98 4 . 
Systemat ically sample the North Ame r i can popul,a t i on o f  lodgepole p i ne ( va r i ety 
l a t i f ol i a ,  and less intens i vely ,  mur r a nyanna ) .  1 9 8 5 - 1 9 8 7 . Char ac t e r i ze the 
representat i ve aCt:'eages iden t i f ied and pub l i s h  an a t l a s  dep i c t i ng and 
descr i b i ng these acreages in such a manner that new processes can be des i gned 
spec i f ically for them. 1 9 8 5 - 19 9 0 .  From the systema t i c  sample of t rees , 



charact e r i z e  wood , b a r k ,  fol i age , and roots of lodgepole p i ne as i ndus t r i a l  raw 
mate r i als . 1 9 8 3 - 19 9 1 . Invent new processes and i ncorporate known processes 
into new manufac t u r i ng systems that should be pro f i t a b l e ;  make economic 
analyses of these systems ; demonstrate the most p r om i s i ng .  1990-19 9 2 . wr i t e  
a U . S .  Department o f  Agr ic u l t u r e  Handbook summar i z i ng pert i nent data on : the 
resource ( w i t h  background data on physiology and s i l v i cs j i  charac t e r i z a t i on of 
representative acreages ;  charac te r i za t ion o f  wood, bar k ,  fol i age , and root s ;  
and processes b y  which lodgepole p i ne i s  converted t o  produc t s ,  and t he i r  
economic feas i b i l i t y .  The needed processes should b e  moderate i n  cap i tal , 
labo r ,  wat e r , and energy requ i r ements , should accept t rees of all d i ameter 
classes , and should y i eld high-value commod i t y  produc t s ,  with a high percentage 
of the complete t ree ( above- and below-ground biomass ) end i ng as salable 
produc t .  
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1 3 1 2 . LITTON , R . B . J r . Esthe t ic resources of the lodgepole p i ne forest . I N :  

1 3 1 3 .  

Management o f  Lodgepole P i ne Ecosystems . 
USA, Washington State Unive r s i ty Cooper a t i ve Extension S e r v i c e ,  1 97 3 ,  pub l .  1 97 5 :  
2 8 5 - 2 9 6  
6 r e f .  
Sub j ect Codes : 1 . 4  
CAB : 7 5 7 8 7 2  

P i nus contorta forest i s  exami ned f rom two s tandpo i nt s :  i ts gene r a l  relat ion to 
the landscape , and detai led v a r i a t ion w i t h i n  the forest type . 

LOWER Y ,  D . P . , HILLSTROM, W . A . , ELERT, 
four Rocky Mount a i n  t imber spec i es . 
USDA For . Serv . ,  Intermount a i n  For .  
INT-193 
Subject Code s :  N/A 
RCA: X l l 7 1  

E . E .  Chipping and 

and Range Exp . 

pulping dead 

S tn . ,  1 97 7 :  

t r ees o f  

Res .  Note 

1 3 1 4 . MAGNESEN, S .  So far we do not know a great deal about P i nus contorta in Ves t 1and . 

1 3 1 5 . 

Norsk Skogbruk , 197 7 ,  2 3 ( 9 ) :  2 2 - 2 3  
5 r e f . 
Languag e :  no 
Sub j ec t  Codes : 7 . 4 . 1  
CAB: 9 8 4 1 7 2  

The author b r i e f l y  summa r i zes Norweg i a n  exper i ence t o  d a t e  and suggests c a u t i o n .  
I t  i s  not thought l i kely that t h e  species w i l l  prove s u i t ab l e  f o r  mass cult i vat ion 
in the reg ion but i t s  f a s t e r  juven i le growth and greater hardiness compa red w i t h  
P i nus sylves t r i s  may make i t  s u i table f o r  poor and exposed s i te s .  

MALONEY , T . M . , TALBOTT, J . W .  
P r o j ect WNP00 4 1 0 ,  Washington 
Subject Codes : N/A 
CRI S :  0066001 

Ut i l i zat ion of forest and forest products r e i duals . 
State Uni v . , Pullman, WA, 01 July 7 3  to 01 Jan 99 

O b j e c t i ves : Conver t  forest s lash, forest products manufact u r i ng was t e ,  
non-comme rcial wood spec i e s ,  and non-wood f i b rous ma t e r i a l  into b u i l d i ng products 
by dry processes . Approach: The potent i a l  fo� conver t i ng the raw ma t e i a l s  w i l l  
b e  s t u d i ed b y  spec ies , par t icle geome t r y ,  pa r t i c l e  s i z e ,  p H  leve l ,  and spec i f ic 

, g)av i t y .  Bond i ng �es i ns wi ll be s t u d i ed by type and level w i t h  these �aw 
mat e r ials fo� developing approp r i ate board s t rengths . Dimensional stab i l i t y  w i l l  
be developed b y  the use of res i ns and other chemi cals , heat t r e a t i ng ,  and o i l  
tempe r ing . D i f f e rent treatments for impa r t i ng f i re retardancy w i l l  also b e  part 
o f  the overall study . Mol d i ng techniques will be developed for manu f ac t u r i ng of 
b u i lding components of comm inuted p a r t i c les or f i ber b u i lding panels composed of 
a l i gned f lakes,  pa�t i cles,  and f i bers w i l l  be developed by means of electros tat i c  
or ientation. Such o r i ented products should meet o r  exceed the s t r engths of 
conventional wood produc t s . Progress : Research has shown the dead t i mber 
resource in the inter ior West of wes tern wh i te p i ne and lodgepole p i ne i s  an 
excellent raw mat e i a 1  for compos i t ion board manufac t u r e .  Problems occu� when 
cut t i ng w i de f lakes such as wa fers ; howeve r ,  other standard types of boards can 
be produced . Manu f ac t u r i ng costs are s i m i lar to plants us ing green wood , and 
ma rkets for medium dens i t y  f i berboard and s t r uc t u r a l  flakeboard appear to be 
a v a i l a b l e .  Research on the use of isocyanate b i nder for part icleboard showed the 
most impo r tant process var iab l e  was the e f fect of mat mo i st u r e  conten t .  I n  almost 
a l l  cases , boards pressed at lB% mo i s t u r e  content we r e  weaker than boards pressed 
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a t  e i ther 4 %  or 10% moisture content . D i f fe rences i n  t i me between adequately 
cured and undercured board were as l i tt l e  as 1 8  second s .  I t  was then also 
observed that wax had a detrimental e f fect on board prope r t i es and t h i s  was 
related to the manner i n  which the wax was appl i e d .  

1 3 1 6 .  MALONEY , T . M .  1 9 8 5 .  Ut i li zat ion of lodgepole p i ne forest and forest products 
r e s i duals for compos i t ion board. Pages 3 2 5 - 3 3 0  i n  Lodgepole p i ne : the spec i e s  
and i t s  management . Sympos i um proceedings . Washington State Uni v e rs i ty ,  
Pullman, WA. 

1 3 1 7 .  

Lodgepole p i ne ( Pi nus contorta ) m i l l  res idues have been used i n  compos i t ion 
board manufacture for many years, usually i n  m i x tu r e  w i t h  other spec i e s . 
Research has shown that lodgepole p i ne i s  an excellent spec i e s  for many types 
of composi t ion board such as hardboard , medium dens i ty f i berboard, underlayment 
grade par t icleboard , i ndus t r i al grade par t i cleboard , o r i ented st rand boa r d ,  
flakeboard, and wa ferboard . Large amounts o f  standing lodgepole p i ne k i lled 
by d i sease, insect s ,  and f i re are also ava i lable in the western Uni ted States 
and Canada . Some of t h i s  mate r i a l  can be used succe s s f u l l y  to manufacture 
lumber and p lywood , but most of it is uns u i table for such u s e . This lodgepole 
mate r i a l ,  howeve r ,  can be used e f f ec t i ve l y  i n  manu f a ct u r i ng most types o f  
compos i t ion board mate r i a l s . An exception i s  waferboard where i t  i s  d i f f i cu l t  
to c u t  wide wa fers from t h e  relat i vely d r y  r a w  mater i a l  ( usually about 2 5 %  
moi s t ure content ) w i thout special pret reatments such as water soaking o r  
steam i ng .  I t  may also b e  possible to produce compos i t ion lumber o r  components 
from lodgepole p i ne .  

PELLERI N, R . F .  1 9 8 5 .  
tes t i ng .  Pages 3 3 1 - 3 3 4  
Sympos i um proceeding s .  

Upg rad i ng lodgepole p i ne lumber b y  nondes t r uct i ve 
i n  Lodgepole p i ne :  the species and i t s  management .  

Washington S t a t e  Univer s i t y ,  Pullman, WA. 

Machine stress rat i ng ( MS R )  i s  now well accepted for g r a d i ng s t ru c t u r a l  
d i mension lumbe r .  B e i n g  t h a t  the MSR method establi shes the g r ade based o n  the 
prope r t ies of the i nd i v i dual p i ece of lumbe r ,  the concept i s  spec i e s  
independent . MSR i s  best knowp. for i t s  app l i cat ion to spe c i e s  such as 
Douglas-f i r  and hemlock that have been we l l  establ i s hed for s t ructural 
appl ication.  Howeve r ,  MSR grading of whi te woods i s  also success f u l l y  be i ng 
done . The dec i s i on of whether to use MSR depends upon econcomi c s  and the 
qual i t y  of wood that is be i ng graded, regardless of spec ies . 

1 3 1 8 .  ROGERS , M . T .  The des i g n  of shelter b e l t s  Eor the M i d l ands ( o f  England ) .  I N :  
North Amer ican Elk :  Ecolog y ,  Beha v i o r  and Management . 
T i mber Grower ,  1 9 7 9 ,  No . 7 ) :  1 2 - 1 5  
Subject Codes : N/A 
CAB: 1 2 33 5 6 8  

Adv i ce i s  g i ven o n  the establ i shment , protec t ion and choice o f  spec i es f o r  farm 
s.h·� l terbel t 9 .  The ideal texture i s  semi -permeable whi le prov i d i ng she l t e r  at 
d i f ferent he i ghts . D i f ferent spec i e s  are recommended for speed of growth, low 
cos t ,  edible f r u i t ,  t imber product i on and w i ldl i f e ;  the components of the 
shelterbelt are class i f i ed i nto dominan t s ,  intermed i a t e s  and hedge spec i e s .  
Recommended spec ies for a s i ngle-row belt a r e  thuya ( Thu j a  pl i cata ) o r  hawthorn 
( C rataegus monogyna ) on clays and Leyland ( Cupressocypa r i s  leyland i i )  o r  beech on 
l ighter so i l s .  

1 3 1 9 . SHRIMPTON, D . M .  Heart wood extracti ves o f  P inus-contor t a .  
Am. J .  Bot . ,  1 9 7 1 ,  58 ( 5  part 2 ) :  480 
Subject Codes : N/A 
BIO:  7 2 0 0 7 0 1 2  

1 3 2 0 .  SMITHER S ,  L . A .  Fence posts and poles f rom lodgepole p i ne s tands. 
M i meograph. Dept . of Lands and Forest s ,  Albe r t a ,  1 9 5 8  
Subject Codes :  N/A 
RCA: XlOJ6 



1 3 2 1 .  SUSOTT , R . A .  Thermal behavior o f  con i f e r  needle e x t ract i ve s . 
For . Sci . ,  1 0 8 0 ,  26 ( 3 ) :  3 4 7-360 
Subject Codes : N/A 
BIO:  71019772 

287 

Thermal generat ion of combu s t i bl e  vapors was measured u� to 500 degree C .  for 
green Douglas-f i r ,  ponderosa pine and lodgepole pLne fol i age . The rel a t i ve 
con t r ibut ions to combu s t ible products are g i ven for e t he r ,  benzene-ethanol and 
total e x t r a c t i v e s ,  as well as for holocellulose and l i gn i n .  Each of these 
components makes a s i zeable cont r i bu t i on o f  flammable vapors .  E x t ract i ves account 
for about 80% of the vola t i les below 300 degree C .  Most of these low-temper a t u r e  
vol a t i les were e x t racted w i t h  benzene- ethanol , b u t  only 1 5 - 3 0 %  were ether 
soluble . For these fuels , ether e x t r ac t i ve content was o f  l i m i ted value as an 
indicator of d i f f erences i n  flammab i l i ty •. 

1 3 2 2 . TAIT, R . M . , HUNT, J . R . , GASTON, c . , BARTON , G . M .  Ut i l i zat ion of lodgepole p i ne 
Pinus-contorta muka foliage by sheep. 
Can . J .  Ani m .  Sc i . ,  1 98 2 ,  6 2 ( 2 ) : 4 6 7 - 4 7 2  
S u b j e c t  Codes : N/A 
BID: 75046467 

Eight sheep were used i n  two 4 . t imes . 4 l a t i n  square d i gest ion t r i al s  
s ub s t i t u t ing a l f a l f a  meal w i t h  unsteamed o r  s teamed m u k a  ( fol i age ) a t  levels of 
20, 4 0 ,  or 60% . Including muka a t  all levels depLessed ( P  less than 0 . 0 5 )  the 
dige s t i b i l i t y  of dry mat t e r ,  organic mat t e r ,  crude prot e i n  and acid detergent 
f iber compared with the control a l f a l f a  meal d i e t . When calculated by d i f ference , 
the d i gest i b i l i t y  of muka dry mat t e r  and organic mat t e r  was not a f fected ( P  less 
than 0 . 0 5 )  by e i ther the level of i t s  inclusion i n  the d i e t s  o r  by s t eaming . The 
mean d r y  mat t e r  and organic mat ter diges t i b i l i t i es of rnuka were 2 9 . 2  and 3 0 . 4 % 
respec t ively . The pro t e i n  content of muka was 5 . 0% and the e s t i mated prote i n  
digest i b i l i ty at the 6 0 %  level of inclusion was only 6 . 6% .  W i t h  unsteamed m u k a ,  
t h e  d i ges t i b i l i ty o f  acid detergent f iber calculated by d i f fe rence averaged 
- 11 . 9 % ,  suggesting the presence o f  factors which depressed the d i gest i b i l i ty of 
f i be r  in the basal d i e t . Steaming appeared t o  reduce t h i s  depress ion. A growth 
t r i a l  was conducted w i t h  lambs where a l f a l f a  mea l ,  as the sole roughage source , 
was compared to the same d i e t  w i t h  20% of the a l f a l f a  replaced by steam muk a .  
Growth rates were not d i f ferent ( P  greater than 0 . 0 5 )  being 1 4 2  and 1 3 8  g/day , 
respec t ivel y .  A taste panel evalu a t i on of the carcasses found no adverse e f fects 
on flavor due to the inclusion o f  steamed muka in the d i e t . 

1 3 2 3 .  VANKAT , J . L . , MAJOR, J .  Vegetat ion changes i n  Sequoia Nat ional Par k ,  Cal i forn i a .  
J .  Biogeog r . , 1 9 7 8 ,  5 ( 4 ) :  3 7 7 - 4 0 2  
Subject Codes : N/A 
LIse : 2670 1 3  

Twenty-one vegetation types occu r r ing i n  Sequoia Nat ional Park a r e  desc r ibed and 
the i r  changes under wes tern man ' s  i n f l uence a r e  documented . Age-populat ion 
s tructure of the trees,  repeated old photographs, and h i st o r i ca l  desc r i p t i ons were 
the p r imary evi dence for recording and interpr,e t i ng veget a t ion changes .  These 
changes are s t rongly correlated w i th past land use s .  N i ne teenth-century livestock 
grazing is cons idered to be the pr imary factor i n  changes in the blue oak foothi l l 
woodland, lodgepole p i ne and subalpi ne' fores t s ,  and v a r i ou s  grassland vegetat ion 
types . Twent ieth-century f i Le suppression is the p r imary factor i n  most changes 
in the var ious shrublands and other woodlands and fores t s .  Vegetation changes 
include increases of int roduced spec ies i n  herb-dominated systems , and i ncreases 
i n  cover and dens i t y  o f  certain woody plants in t ree and shrub-dominated 
vegetat ion type s .  

8 . 2  PURPOSE 

1 3 2 4 .  GALLAGHER, G . J .  Sca r i f icat ion and cultural resources - an exper iment to evaluate 
serot i nous lodgepole pine forest regeneration techniqu e s . 
Plains Anthropol . ,  1978 , 2 3 ( 8 2 pa r t  1 ) :  289-299 
Subject Codes : 7 . 1 ,  7 . 6 . 1 ,  8 . 8  
BIO: 6 7 0 4 1 1 2 2  

The controlled analys i s  of the e f fects of natural resource management techniques 
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1 3 2 5 .  

on cultural resources was rarely und e r t a k e n .  Sca r i f icat ion i s  used b y  t imber 
managers to m i x  soi l  and seed to insure proper regener a t i on in harvested a r eas . 
The e f fects of 1 sca r i f icat ion project on an a r t i E ical s i te a r e  descr ibed and the 
resultant d i s t urbance evaluated in l i gh t  of i t s  potent i a l  to a f f ect cultural 
resource s .  Sugges t ions for meeting t i mb e r  management goals whi le m i n i m i z ing 
impacts on cultural resources a r e  o f fered . 

8 . 3  PRINCIPLES 

No references found . 

8 . 4  OPERATIONS 

ALDRED , A . H . , LOWE , J , J .  
i n  Albe r t a ,  Canada . 
Can. For .  S e r v o  Fo r .  
pp . 
Language : en 
Summar y  Languages : f r  
Subject Codes : N/A 
BIO: 1 5 0 4 3 9 3 7  

App l icat ion o f  large-scale photos to a forest 

Mana g e .  Inst . Informa t i on Repo r t  FMR- X - 10 7 ,  

inventory 

1 9 7 8 : 5 7  

For a number of yea�s t h e  Forest Management I ns t i tu t �  has been developing a f o � e s t  
invento�y method based o n  la�ge�scale a e r i a l  photographs o n  w h i c h  i nd i v i dual t rees 
can be ident i f i ed and measured . The a i m  is to e l i minate most of the f i eldwork 
requ i red to collect t ree spec i es , he ight , d i ame t e r , basal a r e a ,  stoc k i ng ,  and 
volume data on sample plot s .  Recently the method has been tested under d i f f e r ent 
ope r a t i onal cond i t ions w i t h  a v i ew to s i mpl i fy i ng the method and overcoming a few 
rema i n i ng problems . The purpose of the present project was to apply the 
improvements to a f u l l-scale photo i nventory in the conte x t  of an ope r a t i onal 
survey . A 3 0 0 0  km2 forest management u n i t  located i n  the Peace R i v e r  d i s t r i ct of 
Alberta requ i r ing a volume t r i c  inventory was used as the test area . The t r i al was 
conducted as a cooper a t i ve unde rtak i ng between the Albe r t a  Forest Service and the 
Forest Management Ins t i tu t e  both agenc i e s  comm i t t ing f i nancial and manpower 
resource s .  Considerable a t t ent ion was pa i d  t o  the analy s i s  o f  factors inf luencing 
the accuracy o f  the inventory results and the cost o f  doing the wor k .  

1326·. BENSON, R . E .  Management consequences o f  a l t e � na t i ve harve s t i ng and r e s i due 
treatment prac t i ces-lodgepole pine . 
Intermount a i n  Forest and Range Expe r i ment S t a t i on ,  Ogden, UT . 6 4  p p .  
Subject Codes : 7 . 1 ,  8 . 5  
RCA: X l I 3 3  

Logging res i dues in lodgepol e  p i ne were t r eated by fou r methods : broadcast 
burned, p i l ed and burned , removed f rom s i t e ,  and c h i pped and spread on s i t e .  Each 
t reatment was regenerated by planted seed l i ng s . Microorgani sms , vegetat i ve 

� development , w i l dl i fe habi t a t , and v i sual qua l i t i es we r e  observed du r i ng a lO-year 
period. Analyses were made of immed i a t e  and proj ected long - term costs and 
bene f i t s  for both dollar and non- dol l a r  resource values . 

1327 . BERGLUND, J . V . , YOUNG , G . M .  Energy requ i rements f o r  replacing nut r i ents lost by 
whole t r ee logging . 
Project N Y Z - 2 4 1 4 - 2 0 -0 0 1 , Col . of Env i ron.  Sci . & Fores t r y ,  Syracuse , N . Y . , 1 5  
Apr 7 8  t o  0 1  Sep 8 0  
Subject Codes : 3 . 3 .  5 . 6  
CRI S :  0 0 8 5 5 7 1  

Object ives : Evaluate the impact of plant nu t e.ient removal through whole t ree 
u t i l i zat ion . Assess the extent and degree of soi l d i s t u rbance and compac t i on . 
Evaluate changes in s o i l  mo i s t u r e  and tempe r a t u r e  reg i mes as they might a f fect 
lodgepole p i ne regenerat ion . Appcoach: F i ve clearcuts w i l l  be intens i v e l y  
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ut i l i zed to obta i n  pert i nent f i eld data regarding nut r ient removals and var ious 
physical envi ronmental var iables . The b i omass and chemical compos i t ion o f  
res idual mat e r i al s  w i l l  h e  est imated o r  measured . Progress : The study evaluated 
the total n i t rogen exported as a result o f  whole t ree logging o f  the P i nu s  
contorta Douglas component and res i due mat e r i al i n  seven northeastern Oregon 
s t a nds . Calculations o f  the energy required to replace losses through the use of 
i norgan i c  f e r t i l i zers were made . Res u l t s  from the cur rent study i nd i cate t ha t :  
Because the energy output i s  dependent upon the biomass removed, which i s ,  i n  
t u r n ,  dependent upon the u t i l i za t ion standards used , sepa r a t e  est imates must be 
obta i ned for each i nd i v idual area b e i ng stud i e d .  The amount of nut r i ents removed 
dur i ng a harvest operat ion are also dependent upon the ut i l i za t ion standa rds , as 
wel l  as cer t a i n  phy s i ographic facto r s ,  i ncluding t ime o f  harvest ,  spec i e s ,  a g e ,  
a n d  var ious s i t e-spec i f i c  factor s .  Therefore , these est imates m u s t  a l s o  be 
obta i ned i ndependently for each area being s t u d i e d .  A pos i t i ve net energy g a i n  
occurs when the energy needed t o  replace the lost n i t rogen u s i ng inorgan i c  
f e r t i l i z e r s  i s  the energy input cons idered.  However , t h e  add i t ion of v a r i ous 
othec i nput s would pcobably not reduce the net energy gain s i gn i f ican t l y , a l t hough 
t h i s  must be determined for each par t icular study, along w i t h  the other e s t imates 
previously mentioned. pos s i b l y  the most impo r t an t  conclus ion reached by t h i s  
prel iminary inves t i gat ion i s  that i t  i s  pos s i b l e ,  through careful planning and 
management , to obt a i n  a worthwh i le net energy ga i n .  

1 3 2 8 .  BERNS'I'EN, C .  M .  management conf l i ct s  i n  lodgepole pine . I N :  Management of 

1 3 2 9 .  

1 3 3 0 . , 

Lodgepole P i ne Ecosystems . 
USA, Washington State Un iver s i ty Coope r a t i ve Extension Ser v i c e ,  1 9 7 3 ,  publ .  1 97 5 :  
5 0 3 - 5 1 5  
Subject Codes : 3 . 2 ,  7 . 5  
CAB: 7 5 7 5 6 2  

Clear f e l l i ng has been t h e  most widely used harves t i ng method i n  P i nus contorta 
s t ands in the Rocky Moun t a i ns . Thi s  paper d i scusses harvest i ng methods i n  
relat ion t o  scenic qua l i ty ,  w i l dl i f e ,  recrea t i o n ,  reforestat ion and logg i ng 
r e s i dues , and makes suggest ions as to the s i z e ,  locat ion and t im i ng of clear 
f e l l i ngs . 

BROWN , J . K .  Reducing f i re potent i a l  i n  lodgepole pine by i n c r eas i ng t i mber 
u t i l i zat i o n .  
USDA For . Serv o 
NO . INT-18 1 :  6 
4 ref . 

Research Not e ,  Intermount a i n  For . 
pp . 

Subject Codes : 6 . ) ,  7 . 1  
CAB: 4 1 9 1 5 4  

and Range Exp . S tn . , 1 9 7 4 ,  

Presents f u r t he r  results f rom a study i n  two stands o f  P i nus contorta va r .  
lat i fo l i a  167- 1 8 2  years old i n  Wyom i ng i n  wh ich ' convent iona l ! harves t i ng ( a )  and 
' near-comple t e '  harvest i ng ( b )  were compared on sample plot s .  Measurements of the 

amount and depth o f  fuel mat e r i a l  rema i n i ng on the g round showed that for mate r i a l  
o f  d i ameter greater than 3 i nches ( a )  resulted i n  three t i mes and ( b )  i n  one - t h i rd 
the amount of fuel before f el l i n g .  Potent i a l  f i re spread was 3-4 . 5  t i mes as 
great , and poten t i a l  i ntens i t y  of the f lame front almost 9 t i mes as great , a f t e r  
( a )  as a f t e r  ( b ) . After ( b l ,  f i re hazard was m i n i ma l ,  b u t  prescri bed b u r n i ng 
( e . g .  as a s i lv i c u l t u r a l  treatment ) was impracticable s i nce not enough fuel 
rema i ne d .  

GARDNER, R . B . , HANN, D . W .  U t i l i zat ion o f  lodgepole p i n e  logging 
�yoming i ncreases f i ber y i e l d .  
USDA FOR. S e r v o  Research Note ,  Inte rmounta i n  For . and Range Exp. 
No . INT-1 6 0 :  6 pp. 
1 ref . 
Subject Codes : 8 . 1  
CAB: 0 8 3 7 5 5  

r e s i dues i n  

S t n . , 197 2 ,  

I n  a study i n  two stands o f  Pinus contorta i n  W .  Wyom i n g ,  "convent iona l "  
haevesting ( a )  and " near-complete" harves t i ng ( b )  were compa red o n  sample plots 
w i t h i n  each s tand; spec i f icat ions for ( b )  d i f fered f rom those for ( a )  i n  
requ i r i ng on-s i t e  conver s i on t o  chips o f  the tops o f  all merchantable t rees , a l l  
r e s i dual s t anding t rees and sound dead t rees o f  d . b . h .  more than o r  equal t o  3 " , 
and a l l  s u i table logs on the ground . The f i br e  y i eld from ( b )  was 3 5 %  g reater 
than from ( a ) ,  although the d i f ference was not s ig n i f icant under the cond i t i ons of 
t h i s  study . 
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1 3 3 1 .  GARDNER, R . B . , HARTSOG , W . S .  Logg i ng equi pmen t ,  methods, and cost for near 
complete harvest i ng of lodgepole p i ne i n  Wyom i ng .  
USDA For . Se r v o  Research Paper ,  Intermount a i n  For .  and Range Exp . Stn . ,  1 9 7 3 ,  
No. INT-147 : 1 5  pp . 
1 r ef .  
Subject Codes : N/A 
CAB: 305000 

A f u r t he r  report on a study compar i ng ' convent iona l ' and ' nea r-complet e '  
harve s t i ng o f  Pinus cant o r t a .  Methods and equi pment employed i n  the logging 
op�r a t i ons are descr ibed and costs a r e  analyzed . A carefully scheduled ope r a t ion 
uSIng the most produc t i ve equipment is proposed for ' near -complete ' harves t i ng 
which woul d  g i ve s i g n i f icant cost saving s .  

1 3 3 2 . HAMEL , D . R . , AMMAN, G . D . , e t  a l e  Har ve s t i ng s t r a t eg i e s  for management o f  mount a i n  
pine bee t l e  infestat ions i n  lodgepole p i ne Montana, USA - estab l i s hment repo r t . 
U . S .  For . Ser'I .  Nor t h  Reg . Insect D i s .  Rep . , 1 9 7 5 ,  7 5 ( 1 2 ) : 11 p p .  
Subject Codes : 6 . 1  
B1O: 7 6 0 2 3069 

1 3 3 3 . HART , G . E . , DE BYLE, N . V .  Ef fects o f  lodgepole p i ne logg i ng and r e s i due d i sposal 
on subsur f ace wat e r  chem i s t r y .  I N :  Proc . of Watershed Management 
Symp . , ASCE I r r i ga t ion & D r a i nage D i v . ,  Logan, Utah, Aug . 11-1 3 ,  1 9 7 5 . 1 9 7 5 :  
98-109 
13 r e f . 
Subject Codes : 3 . 2 ,  3 . 3  
CAB: 630705 

Reports p r e l iminary conclusions on the e f f ec t  o f  logging i n  a mature P i nus 
contorta stand in western Wyom i n g ,  fol lowed by fou r d i f ferent methods of s l a s h  
disposal ( b roadcast a n d  burnt , w i ndrowed a n d  burnt , chipped and spread , chi pped 
and removed ) ,  on sub-surface water chemi s t r y .  There was an apparent s l ight 
increase i n  the concent r a t ion o f  several nu t r i ents in so i l  solut ions a t  depths of 
0 . 6- 1 . 2  m after logging and disposal of debr i s  but ,  except for a f lush of 
nut r i ents after broadca s t i ng and b u r n i ng ,  there were no apparent d i f ferences i n  
soil solut ions a f t e r  the four t reatment s .  Concen t r a t ions of phenol i n  so i l  
solu t i ons , espec i al l y  under the areas t reated by c h i p p i n g ,  were much greater than 
under u nd i s turbed fores t .  

1 3 3 4 .  HOST , J . ,  SCHLIETER , J .  Low cost harve s t ing systems f o r  i ntens i v e  u t i l i za t i o n  i n  
small stern lodgepole p i ne stands . 

1 3 3 5 . 

USDA For .  Serv o Inte rmount a i n  For . and Range Exp. S tn . , 1978 : TNT-201 
Subject Codes : N/A 
RCA: X1165 

JAMIESON, K . M .  Management of contorta p i ne regener a t i on 
product ion . 
New zealand Journal of Fores t r y ,  19 7 4 ,  1 9 ( 1 ) :  9 3- 1 0 1  
1 r ef .  
Summary Codes : 7 . 4 . 1 ,  7 . 7 ,  7 . 9  
CAB: 3 8 0 4 5 6  

i n  Kar i o i  forest for 

In 1928-3 3 ,  ca . 2000 ha of K a r i o i  Fores t ,  cent ral Nor t h  I s land, New Zealand , were 
planted w i t h  P i nu s  contorta , and s i nce then the spec i e s  has regenerated nat u r a l l y  
over large a r e a s  of tussock lands a d j o i n i ng t h e  forest . This paper desc r i bes the 
management of the regene rated s t ands ( ma i nl y  of the I green ' , coastal provenance) 
for pulpwood or sawlogs . P r un i ng and thinn i ng were s t a r t ed i n  1 9 5 9 ,  and by 1 9 7 2  
some 300 h a  had been t reated . There w e r e  n o  estab l i shment costs and tending costs 
were r e la t i ve l y  low: low p r u n i ng costs averaged $ 3 7 . 50/ha ( 4 50 s t ems/ha pruned to 
a height of 3 m ) , and t h i nn i ng to 1 2 5 0  s tems/ha averaged $ 4 0 . 00/ha . Response i n  
terms of i ncreased d i ameter growth i s  good. Some cons ide('at ion is g i ven to the 
risk of ma i nt a i n i ng these stands as a poss i b l e  seed sour c e ,  i n  v i ew of the 
pote n t i a l  o f  the spec i e s  as a weed t r e e .  



1336 . KEAY S ,  J . L . ,  SZABO, T .  Forest y i eld i s  increased b y  p u l p i ng tops . 
Pulp & Pape r ,  1 9 7 4 ,  Mar c h :  4 pp . 
19 ref . 
Subject Codes : 5 . 2 ,  B . l  
CAB: 3 5 5 197 
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Resul t s  of research in Canada ( Al b e r t a ) on the use of tops of P i nu s  contor t a ,  
P i cea glauca and P .  mar i ana i n  sulphate p u l p i ng show that t h i s  prac t ice can 
increase the y i e l d  of the forest by 5 - 1 0 %  w i t hout any s i g n i f i cant adverse e f fect 
on pulp y i el d  or streng t h .  

1337 . MYER S ,  C . A .  Comput e r i zed prepa r a t i on of t i mb e r  management plans : TEVAP 2 .  
USDA For . Serv o Resarch Papec ,  Rocky Mount a i n  For . and Range Exp . St n . , 1 9 7 4 ,  
No . RM- 1 1 5 :  7 2  pp. 
13 r e f .  
Subject Code s :  N/A 
CAB: 3 6 36 2 6  

A f t e r  2 years of tes t i ng w i � h  t h e  TEVAP ( T i mb e r  Evaluat i on and Planning ) progr amme 
i n  the Black H i l l s  Na t ional Fo rest , the procedu res and programme were r e v i sed . 
The new programme g i ven i s  app l icable to P i nus ponde rosa and Pi nus conto r t a  va r .  
l a t i Eo l i a  and changes and add i t ions for use w i th other spec ies a r e  expla i ned . 

1 3 38 . OSWALD, E . T .  Ter r a i n  analys i s  f rom Landsat i mage r y . 
Forestry Chroni c l e .  1 97 6 ,  5 2 ( 6 ) :  2 7 4 - 2 8 2  
2 4  r e f .  
Languag e :  en 
Summa ry Languages : f r  
Subject Codes : N/A 
CAB : 7 4 7 0 3 1  

The use o f  LANDSAT imagery was evaluated i n  an a r e a  o f  50 X 4 0 0  k m  w i t h  d i ve r s e  
topog raphy and veg e t a t i on i n  i nt e r i o r  Br i t i s h  Columb i a ,  by r e l a t i ng f e a t u res to 
those shown in high and low leve l photography and maps . Major landscape features 
and vege t a t i on types were eas i l y  d i s t i ng u i shed on the images , which a r e  produced 
f rom 4 scanners cove r i ng d i f ferent wavelengths of r e f lected l i ght . Tonal 
d i f ferences ( o r  colour d i f ferences in D i azo contact p r i nt .=>  of the images ) i n  
forested areas indicate var i a t i ons i n  dens i t y ,  age and spec i e s :  for exampi� 
mature and older stands of spruce ( P ieea spp . )  and hemlock ( Tsuga heterophy l l a )  
have darker tones than lodgepole p i ne ( P inus conto r ta ) . Logged areas are revea led 
as l i ght-toned, with s t ra i ght edges . The use o f  sequent i a l  imagery for s t u0y i ng 
changes i n  the landscape i s  d i scussed ; for example the progress of harves t i ng 
operat ions , or the processes of erosion and s i l t i ng ,  which a r e  shown by tonal 
changes . 

1339 . PACKER, P . E . ,  WILLIAMS , B . D .  Logg i ng res idue d i sposal e f f ects on s u r f ace 
hydrology and s o i l  s t a b i l i ty of lodgepole p i ne fores t s .  
Gen . Tech. Rep . ,  Inte rmou n t a i n  For . and Range Exp . St n . , 1980 , INT-90 : 111-
122 
Subject Codes : 8 . 8 . 3 
L I S C :  5 7 5 3 3 5  

I n  the h i gh-elevation P i nus contorta for e s t s  of wes t e r n  Wyom i ng , the most 
, efifec t i ve logging r e s i due d i sposal t reatment in t e rms o f  sur face runo f f  and 

erosion control is chipping the r e s i due and respread i ng i t  as a protect i ve mu l c h .  
t h i s  t r eatment has s e r ious d i sadvantages almost complete suppression o f  
vegetation and e l i mi nat ion o f  na t u r a l  lodgepole p i ne rep roduct i o n .  The most 
adverse s o i l  and vege t a t i ve charact e r i s t i c s ,  t he poorest s u r f ace runo f f  and 
erosion cont rol , and the slowest watershed recovery occur where logg i ng r e s i due 
has been dozer p i led and burned . Chipping and removing the chips is a supe r ior 
t reatment for watershed protect i o n ,  but may not be economica l l y  prac t i ca l .  
Broadcast b u r n i ng remains the most e f f ec t i ve res idue t reatment i n  terms o f  
protect ion o f  soi l and vegetal charac t e r i s t i c s ,  control of sur face runo f f  a n d  so i l  
erosion,  and rap i d i t y  of water shed recove r i ng follow i ng logg ing . 

1 3 4 0 . POWELL, L . H .  Evalua t ion of new log g i ng machi nes : Warner & Swasey FB-522 
Fel ler-Bunche r .  
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Logging Research Repo r t s , Pulp and Paper Research I n s t i tute of Canada , 1 9 7 3 ,  No . 
LRR/50 : 2 2  pp . 
7 r e f . 
Languag e :  en 
Summary Language s :  f r  
Subject Codes :  N/A 
CAB: 1 2 2 176 

The prototype of thi � f e l l er/buncher ( ma ke r s :  Warner & Swasey Co . ,  Solon, Ohi o .  
USA ) was studied i n  B r i t i sh Columb i a  i n  June , 1 9 7 2  dur i ng a whole-t ree logging 
operation in Pinus contorta var . lat i fo l i a  forest . Average harvest i ng t ime per 
tree was 0 . 71 m i n .  The most important factors a f f ec t i ng harve s t i ng t i me per t r ee 
were volume per tree , d i f f erences betwe,en operators and the proport ion of sap l i ngs 
to merchantable trees . Average volumes per tree and per hunch were 9 . 4  f t 3  and 79 
ft) respec t i vely . A t r i a l  of the e f fects o f  incre a s i ng bunch s i ze showed that a 
bunch volume of 1 5 6  i t 3  was atta inable w i t hout any s i g n i f i cant increase i n  
harvesting t i me per tree . Average output ( calculated from average harves t i ng t ime 
per tree ) was 7 . 9  c u n i t s  per produc t i ve machi ne-hou r .  ( The machine s t ud i ed i s  
the only one i n  operat ion in Canada , the manu facturer having decided to 
d i scont inue the development and cons t ruct ion of logging machines . )  

1 3 4 1 . RASKE, A . G .  Relationship between f e l l ing date and l a r v a l  dens i t y  of Monochamus 
scutel latus . 
Bi -monthly Research Not e s ,  1 97 3 ,  29 ( 4 ) :  2 3 - 2 4  
8 r e f . 
Language : 
Summary Languages :r 
Subject Codes : 6 . 1  
CAB: 2 2 6 9 1 7  

Picea glauca , Pinus conto r t a ,  and P i n u s  banksi ana were f e l l ed a t  two s i t es i n  
Alberta i n  Apr i l ,  June , August , October and Decembe r ,  to d e t e r m i ne t he ef fect of 
f e l l i ng date on intens i t y  o f  infest a t i on by l a r vae o f  M .  scutella tus . 
Infestation was s i gni f i cant l y  higher i n  summe r - f e l led log s ,  and i t  i s  recommended 
tha t ,  wherever poss i b l e ,  f e l l i ng should be done in autumn or w i n t e r ,  and logs 
processed and removed promp t l y .  Where logs must rema i n  in the fores t ,  those 
fel led in autumn or w i nter should be l e f t ,  as they are l i kely to conta i n  fewer 
larvae i n  the following autumn than s p r i ng- f e l l ed logs . 

1 3 4 2 . SMITH, F . W .  Mounta i n  p i ne beetle act i v i ty i n  relat ion to s i te and s tand va r i ables 
i n  lodgepole p i ne in Colorado. 
Project COLZ005 2 3 ,  Colorado State Un i v . ,  For t  Col l i ns . COL . , 0 1  Oct 8 2  to 3 0  Sep 
8 3  
Subject Codes : 6 . 1  
CRIS :  0088638 

Object i ve s :  The objec t i v e  o f  t h i s  st udy is to develop a r i s k  r a t i ng system for 
s t ands of lodgepole p i ne i n  wes t e r n  Colorado which are threatened by moun t a i n  p i ne 
beetle i n f e s t a t i o n .  This r a t i ng system can be used to ident i fy st ands which are 
suscept i b le to infestat ion and would requ i re s i l v i c u l t u r a l  control measures to 
develop r e s i s tance . Also,  the short and long term resul t s  of s i l v i c u l t u r a l  
t r eatments can b e  evaluated u s i ng t h i s  r i sk rat i ng s y s t e m .  Approach: Stand 
characte r i st ics and s i t e  factors w i l l  be examined w i t h  respect to beet l e  act i v i ty 
and related tree mor t a l i t y  to ident i f y  cond i t ions which i nd i ca t e  dens i t y  w i l l  be 
taken i n  a number of locations across a range o f  stand charact e r i s t ics i nc l u d i ng 
s i t e ,  age and stocking l e ve l s .  These measures w i l l  be used to character i z e  stand 

, and t ree v i gor . Vigor w i l l  then be correlated w i t h  beetle act i v i t y  mor t a l i t y  to 
develop an index of t r ee r e s i s t ance to i n f e s tat ion. 

1 3 4 3 . STAGE, A . R .  Forest stand prognos i s  i n  the presence of pest s :  
expec t a t i ons . I N :  Management of Lodgepole Pine Ecosystems . 
USA, Washington State Uni ve r s i t y  Coope r a t i v e  Extension Serv . ,  1 9 7 3 ,  
2 3 3 - 2 4 5  
7 r e f . 
Subject Codes : 6 . 1 , 7 . 7  
CAB: 770108 

developing the 

pub l . 1 97 5 :  

A method for pred ict i ng stand development under a l t e rnat i ve management reg imes i s  
e xtended to i nclude the l i ke l i hood o f  a pes t outbreak . An example i s  g i ven o f  the 
ef fect of infesta t i ons of Dendroctonus ponderosae on s tand prognoses for Pinus 
conto r t a .  The procedures for calcula t i ng expectations are i l lust rated by 
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compa r ing 3 t h i nn i ng opt i ons and two pest management opt ions . 

1 3 4 4 .  STUTH , J . W . , WINWARD , A . H .  Logging impacts on b i t t e r b r u s h  lodgepole p i ne pumice 
region of cent r a l  Oregon. 
J .  Range Manag e .  1976 , 2 9 : 4 5 3 - 4 5 6  
Subject Codes : N/A 
RCA: X1099 

Shrub and herbaceous product ion for unlogged and logged cond i t ions i s  tabulated.  
Overs tory i s  predominantly P i nus contorta . 

1 3 4 5 .  TUCKER , G . F .  Envi ronmental harve s t i ng of lodgepole p i ne .  I N :  Management o f  
Lodgepol e  P i ne Ecosystems . 
USA, Washington State Univer s i ty Coope r a t ive Extension S e r v i ce ,  1 9 7 3 ,  pub l .  1 97 5 :  
596-601 
Subject Codes : 7 . 5  
CAB: 7 5 7 5 6 4  

Harvest i ng pract i ces f o r  Pinus contorta have developed f rom select i ve f e l l i n g  
before t h e  mid-1940 ' s  t o  clear f e l l ing o f  l a r ge regular a r e a s  in the e a r l y  1960 ' s .  
Adverse pub l ic reaction has caused a change to c l e a r  f e ll i ng of sma l l e r  i r regu l a r  
areas des i gned t o  blend i n  w i t h  the forest s u r round i n g s .  A study i n  Wyoming on 
the e f fect of harvesting on the envi ronment cons i d e r s  u t i l i za t i on of logging 
residue s ,  e f fects on regene r a t i o n ,  aesthe t i c  values , w i ldl i fe hab i tat , e t c . 
I n i t i a l  r e s u l t s  indicate that u t i l i z at ion of logging and forest res idues r e s u l t s  
in a l a r g e  increase i n  the we i ght of f i b r e  removed as compared to convent ional 
harvest i ng methods , and an increase in the aesthe t i c  acceptab i l i t y  of the clea red 
areas . 

1 3 4 6 .  WALSH, S . J .  Coniferous tree spec ies mapp ing us i ng Landsat data . 

1 3 4 7 .  

Remote Sens . Env i ron . , 1 8 0 ,  9 ( 1 ) :  1 1 - 2 6  
Subject Codes : N/A 
BIO: 70008571 

The ident i f icat ion and mapping o f  1 2  s u r f ace-cover types w i t h i n  C r a t e r  Lake 
National Park , Oregon, USA, including 8 con i ferous tree species - Abies mag n i f ica 
shastens i s ,  Tsuga mertensiana, P i nus conto r t a  var . lat i fo l i a ,  A. concolor , P .  
ponderos a ,  Pseudotsuga menz i es i i ,  P i nus lamb e r t i ana and P .  mon t i cola : was 
accomp l i shed through the use of LANDSAT d i g i t a l  data . The 1 2  s u r f ace-cover types 
were mappe,j w i t h  an average accuracy of 8 8 . 8 % ,  as comp-3.red w i t h  detai led ground 
truth.  The class i f i cat ion of LANDSAT data was accomp l i shed through use of the 
Interact i ve D i g i t a l  Image Manipu l a t i on System ( I DIMS ) avai lable at the EROS Data 
Center in S i oux Fal l s ,  South Dakot a .  The comb ined e f fects of a quant i t y  and 
qua l i t y  of ground t r u t h ,  the use of the controlled c l u s t e r ing class i f icat ion 
technique , and the prudent placement of Intens i ve S t udy Areas ( I SA ) on the 
image-proces s i ng CRT screen for t r a i ning s t a t i s t i c  collect ion provided very s u b t l e  
spectr a l  r e f lectance d i f f erences between con i f e rous t r e e  spec i es .  Slope ang l e ,  
s lope aspect and s u r face-cover type v a r i a t i o n ,  and t o  a lesser deg ree , crown s i z  
and crown dens i t y  were the ma i n  envi ronmental factors that accounted for spec t r a l  
r e f lectance v a r i a t ion of s u r f ace-cover types w i t h i n  the pa r k .  Through an 
apprec iat ion for the i n f luence of envi ronmental factors on the r e f lectance value 
of s u r face-cover types and an apprec i a t ion for the placement of t ra i n i ng areas to 
sample the envi ronmental effects on ref lectance , one can reduce misclass i f i c a t i on 
or nonclass i f i cat ion poss i b i l i t i e s .  

8 . 5  ECONOMICS 

BENSON , R . E .  Lodgepole pine 
USDA For .  Serv o Res .  Pap. 
Subject Codes : 8 . 1 ,  8 . 4  
RCA: X 1 1 1 9  

logging r e s i dues : management a l t e r na t i ves . 
INT-160 , 1 9 7 4 :  28 pp . 

Dollar and non-do l l a r  values are compa red for a l te r nat ive r e s i due u t i l i zat ion 
levels in ma ture lodgepole p i ne . Howe'Je r ,  substan t i a l  non-dol la r  bene f i t s  we r e  
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1 3 4 8 . 

gained by near- complete harves t i ng ,  espec i a l l y  i n  esthet i c s ,  fuel reduct i o n ,  and 
s i t e  prepa r a t i on .  Cont i nu i ng s t u d i es of harves t i ng i n f luences upon soi l s ,  
hydrology ,  nut r i ents and regener a t i on w i l l  f u r t he r  def i ne cost s  and bene f i t s ,  and 
w i l l  provide managers w i t h  g u i d e l i nes for harve s t i ng pract i ce dec i s ions . 

DOBIE, J . t WRIGHT , n . M .  
Forest Products Journa l ,  
6 ref . 
Subject Codes : 6 . 1  
CAB: 9 4 8 0 4 6  

Lumber values from bee t l e - k i lled lodgepole p i ne .  
197 8 .  2 8 ( 6 ) :  44-47 

Pi nus contorta var .  l a t i Eo l i a  t rees i n" a part of the E. Kootenay region, B . C . , 
heavi ly at tacked by Dendroctonus ponderosae , were sampled i n  4 classes based on 
fol i age and bar k  character i s t i c s  related to t i me 3 i ncc beetle a t t ack . Lumber 
recovecy factors and grade y i elds are tabu l a t ed . Net values for " g ceen top" and 
" red top" classes wece s i m i l a r  ( $ 8-10/100 f t 3  of logs ) ;  those foc the " g c e y ,  
t i ght b a c k "  c l a s s  were $ 5 -6 l e s s . Retucns f o c  t h e  " g cey , loose b a r k "  class wece 
nega t i ve . 

1 3 4 9 .  HEINSTEDT . D .  The economics of growing Pinus conto c t a .  
Sveriges Skogsvacdsforbunds T i d s k r i f t ,  1 9 7 2 ,  7 0 ( 4 ) :  3 1 5 - 3 3 5  
1 6  ref . 
Language : sv 
Summary Languages : en 
Subject Codes : 5 . 0  
CAB: 0 6 8 0 3 3  

D i scusses stand de'Jelopment , d i ameter s t J:"uctu c e ,  volume inccement , qual i t y ,  and 
net f i nanc i a l  y i e l d  in compar i son w i t h  P .  s y l ve s t r i s  on the bas i s  o f  pub l i shed. 
and unpub l i shed Swed i sh t r i als and a mode l  calcu lat i on .  I t  i s  concluded that 
though the y i eld of some pco'Jenances of P .  contorta exceeds that of Swed i s h  Scots 
Pine , the mater i a l  available is insu f f i c i ent foe econom i c  compar i son w i t h  
acceptable confi dence . 

1 3 5 0 .  JOHNSON, D . W . , HAWKSWORTH ,  F . G . , DRUMMOND, 0 . 8 .  Y i e l d  loss of lodgepole p i ne 

1 3 5 1 .  

, . 

P i nus-contor t a  st ands to dwarf m i s t letoe arceuthobi.um-ame r i canum in Colocado and 
Wyoming ,  USA Nat i onal Foces t s . 
Plant D i s . ,  1 98 1 ,  6 5 ( 5 ) : 4 3 7 - 4 3 8  
Subject Codes : 5 . 0 ,  6 . 2  
BID:  7 20 6 9 3 5 4  

From 1 9 7 7  - 1979 , a road and plot s u r vey was conducted f o r  A .  ame r i canum i n  
lodgepole p i ne ( P .  cont o c t a ) s t ands on 9 nat ional forests i n  Colorado and 
Wyoming . Infestat ion levels ranged f J:"om 0-64% and aver aged 5 0 . 6 % for a l l  focests 
surveyed. Est imates o f  annual me�chantable loss to dwa r f  m i s t letoe by forest 
ranged 8 8 0 - 10 1 , 9 30 m3 ( 0 . 4 0 - 1 . 36 m3/ha ) .  The annual loss for these forests 1 S  
est imated at 2 70 , 7 5 0  m 3  ( avecage,  0 . 7 6  m3/ha ) .  T h i s  loss i s  equivalent t o  the 
annual harvest of lodgepole p i ne sawt i mber foe these na t i onal focests or at least 
25% of the annual growt h .  

Q t BRIEN, D .  Economics o f  spac i ng ,  respac i ng and t h i nn i ng . 
Conifer Ccops . 
I r i sh Fores t r y ,  1 9 8 0 , ( 3 7 ) :  7 7 - 9 6  
1 9  ref . 
Subject Codes : 7 . 5 ,  7 . 6 .  7 . 7  
CAB: 1 3 6 9 0 8 9  

I N :  Growing Spacing i 

An economic evaluation i s  p r e sented of a number o f  s i lv i c u l t u r a l  t r e a t ments 
including spac i ng ,  cespacing and t h i nn i ng i n  S i t ka spruce and coas t a l  lodgepole 
pine stands i n  the I r i s h  Repub l i c .  The cesults show, foe the two p r i ces assumed, 
that lower crop dens i t i es than those now prac t i sed lead to g r e a t e r  pcof i t ab i l i t y  
i f  wood qua l i ty i s  not dras t i ca l l y  ceduced . From author ' s  summa c y .  

1 3 5 2 .  O t FLANAGAN, L .  Lodgepole p i ne - s i lv i c u l t u r a l  a l ternat i ves . I N :  
i n  Con i fer Crops . 

Gcowing Space 

I r i sh Fores t r y ,  19 8 0 , ( 37 ) :  6 8 - 7 6  
6 ref . ,  1 p l . 



Subject Codes : 7 . 5 ,  7 . 6 ,  7 . 7 ,  7 . 9  
CAB: 1369088 
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Costs were est imated of 3 s i lv icultural options for a 9-year old stand establi shed 
at 2Xl . 5  m" spacing on deep peat ( ra i sed bog ) in Loch Ennel fores t , I r i s h  Repub l i c :  
( a )  normal pract i c e  a s  envi saged i n  standard y i eld tables w i t h  h i gh pruning ( to 6 
m )  of 400 stems/ha � ( b )  immed i at e  respacement to 800 s terns/ha w i th high pruning 
up to 17 years old , and clear fel l i ng a t  35 years old ; and ( C )  a no-thinning 
regime with rotations o f  3 0 ,  40 or 50 yea r s .  Option ( b )  gave the best net 
d iscounted revenue a t  all interest rates ( 2-10% ) .  Respacernent was done a t  t h i s  
s i t e  w i th urea trea tment of a l l  stumps ( ag a i ns t  Fornes annosus ( Heteroba s i d i on 
annosum ) ; a l l  deb r i s  was left on s i t e .  

1 3 5 3 . SCHWEITZER , D . L .  Economics o f  produc i ng lodgepole p i ne s tumpage . I N :  Management 
of Lodgepole P i ne Ecosystems . 
USA, Washington State Unive r s i t y  Coope r a t ive Extens ion S e r v i ce , 1 9 7 3 ,  pub l . 1 97 5 :  
6 14-626 
6 ref . 
Subject Codes : N/A 
CAB: 7 5 7 7 2 5  

Very l i t t l e  research has been done on the economi c s  of 
and this is at t r i buted to low s t umpage values and and 
costs . It i s  concluded that f u r t her development and 
depend on non- economic rat ionales . 

producing Pinus contorta 
higher-than-average logging 
u t i l i z a t i on w i l l  have to 

8 . 6  PROBLEMS 

1 3 5 4 . DAVIES , E . J . M . , LINES , R .  Useless? The case against contor t a . 
Scottish Fores t r y ,  1 9 8 0 ,  3 4 ( 2 ) :  1 1 0 - 1 1 3  
1 ref . ,  2 p l .  
Subject Codes :  N/A 
CAB: 1286066 

Some d i s advantages of P i nus contorta in Scotland mentioned ( espec i a l l y  compared to 
S i tka spruce ) are its low production,  poor r e s i stance to exposure ( often leading 
to crooked stems ) ,  and suscept i b i l i t y  to windthrow ( coupled with rapid degrade of 
t imber ) ,  snow, deer damage and insect pests ( especi a l l y  Pano l i s  f l arrunea ) .  ( A  
reply by L i nes ,  R . ,  on p .  1 1 4 - 1 1 6  defends the use o f  lodgepole p i ne i n  Scotland 
and notes that the P .  f lammea outbreak began i n  stands o f  a l i t t le-used South 
Coastal provenance . )  

1 3 5 5 . MARTINSSON , O .  Lodgepole p i ne in the Swed i sh r e forestat ion problems and 
prospect s .  I N :  Proc . f rom the 7th Int . Workshop on Regene rat ion of North 
Lat i tude Forest Land s ,  Hinton , Alta . ,  August 1 9 8 2  ( i n press ) .  
Subject Codes : 7 . 4 . 3  
RCA: X 1 0 2 2  

r • 
1 3 5 6 .  TACKLE, D .  Lodgepole p i ne management i n  the Intermounta i n  Region 

analys i s .  
U . S .  For .  Serv o  Inte rmoun t .  For .  and Rge . Expt . Pape r ,  1 9 5 3  
Subject Codes : N/A 
RCA: X 1 2 1 9  

8 . 7  NEEDS 

a problem 
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1 3 5 7 .  MARTIN, R . E . , BARRETT , J . W . , COCHRAN , P . R .  Culture o f  forests o f  easterm Oregon 
and Washington. 
project PNW- 1 20 3 ,  Pac i f ic NW For . and Range Exp. S ta . , Bend, ORE, 01 Jan 68 to 
08 Sep 8 3  
Subject Code s :  6 . 1 ,  7 . 0 ,  8 . 0  
eRrs: 0016067 

As old-growth ponderosa and lodgepole p i ne forests are harvested there is an 
urgent need for i nformation on manag ing the young e x i s t ing s tands and those to be 
planted. Numerous spac i ng and levels-oE-growing-stock s t u d i es e s t a b l i shed i n  the 
early 1 9 5 0 ' s  are now being wr i t ten for publ icat ion and a r e  about 8 0 t  complete . 
Fert i l i zat ion stud i es i n  young s t ands of ponderosa and lodgepole p i ne are 7 5 %  
complete .  A stand growth s imulator f o r  newly estab l i shed stands of lodgepole pine 
is 9 9 %  complete , and a s imilar s i mulator for ponderosa p i ne i s  7 5 %  comple t e .  The 

mountain pine beetle insect problem i n  both , species i s  b e i ng addressed and some 
encouraging progress has been made toward a system of stand regulat ion to control 
insect popula t ions . Prediction equ a t i ons were developed to roughly est imate 
regeneration success on various s i tes a f t e r  clearcu t t i ng and she l t e rwood cutt i ng .  
Stocking level curves developed for managed Douglas- f i r  an,i grand f i c  s t ands , w i th 
s i te index curves and gross y i e l d  informa t ion previously deve loped w i l l  pe r m i t  
est imation of stand per formance i n  s imu l a t i on mode ls . Wockshops , cons u l ta t i ons , 
and pub l icat i ons are being used to help management develop prescr i p t i ons to solve 
t he i r  prescr ibed b u c n i ng problem. 

8 . 8  LAND USE 

1 3 5 8 . BAKER , G .  Examples of d i f ferent methods of slope s t ab i l i z a t i o n .  
N . Z .  For . Serv . ,  Foe .  Res . lns t . ,  FRl Symp . ,  ( 1 6 ) ,  1 9 7 8 :  1 7 5- 1 8 0  
Subject Codes : 7 . 4 . 4  
BIO : 1 7 0 1 5 1 8 1  

1 3 5 9 . LEDGARD , N . J . ,  BAKER, G . C .  Growing t rees for erosion cont rol i n  New Zealand ' s  
high count r y .  
What ' s  New i n  Forest Research, 197 9 ,  No . 7 7 :  4 pp . 
4 pl . ( 3  col . )  
Subject Codes : N/A 
CAB : 1 3 9 5 4 7 5  

A b r i e f  i llust rated account of research o n  t h e  e s t a b l i shment of t r e e  cover on 
deforested slopes at 700-1300 m alt i tude , cover i ng the prepa r a t ion of plant ing 
stock, spec ies and provenance select ion and a e r i a l  seeding ( d i rect sowing ) .  Good 
germination and establi shment were achieved w i th a e r i a l  seed i ng ,  but few seed l i ngs 
s u r- v i ved the w i nte r- .  S u i table grass/legume cover- m i x t u r- es are be i ng developed to 
prevent frost l i f t ;  t he i r  esta b l i shment requ i r-es an opt . amount of f e r- t i l i ze r  in 
order to avoid exces s i ve compe t i t ion w i th the tree seed l i ng s . Compa r- i sons w i th 
natural vegetation showed that the annual increment of ae r- i a l  b iomass of lodgepole 
pine ( 9- 1 2  t/ha at 1300 m alt . )  was about double that of the nat ive Nothofagus 
boland r i  va r .  cl i f for:t ioides ( 3- 5  t/ha at 1 1 0 0  m al t . ) .  ( Based on the wack of 
Ledgar-d, M . J . , Ba r- ke r ,  G . C . )  

l3@U . �  PIMM, R . M .  GlenEesh i e :  
Scott ish For-es t r- y ,  1 9 7 9 , 
1 r-eE . 
Subject Codes : 7 . 4 . 2  
CAB: 1 2 0 3 6 1 7  

a n  achievement in conse r-vat i o n .  
3 3 ( 3 ) :  1 8 0 - 1 8 5  

A n  account of a plan by the pr-esent owner-s ( s ince 1 9 6 6 ) o f  t h i s  16 200 h a  e s t a t e  
i n  the Sco t t i s h  h i ghland, ma i n l y  above 600 m al t . , in collabor-ation w i t h  the 
Natur-e Conservancy and For-est ry Comm i s s ion.  The only wood lands r-ema i n i ng at the 
s t a r t  of the plan were r:emnants of the former Caledonian pine for-est and b i rch 
scrub along the r- i v e r .  Management objecti ves were d e f i ned as : ( 1 )  impr-ovement of 
qua l i t y  and produc t i v i ty of red deer ( Cervus elaphus ) and ( 2 )  r-estora t i on of t ree 
cover for pr-oduct ion, ame n i t y ,  game hab i t a t  and conservat ion pur-pose s .  Plan t i ng 
was planned i n  3 phases o f  20 y r- ( t he e s t i mated t i me from deer exclus ion to 
r-eadmi ss ion ) to m i n i m i z e  the loss o f  deer- hab i t a t :  i n  phase 1 ,  4 8 6  ha was planted 
in 1970-76 , ma i nl y  w i t h  Scots p i ne of local pr-ovenance and w i t h  lodgepole p i ne as 
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a nurse 
nat i ve 
optimum 

in most blocks .  Marginal s t r ips and small groups of b i rch and other 
broadleaves were included . Problems o f  protect ion f r om deer brows i n g ,  
forest a r e a  and d e e r  c a r r y i ng capa c i t y  a r e  d i scussed.  

1 3 6 1 .  PROCKTER, N . J .  Con i fers that tolerate coastal condi t ions .  
Parks Sports Grounds, 1 9 7 8 , 4 3 ( 4 ) : 3 6 , 3 8  
Subject Code s :  7 . 4 . 4 ,  8 . B . 2  
L I SC :  069507 

Cupressocypa r i s  leyland i i is ideal for plant i ng i n  coa s t a l  cond i t i ons as it is 
f rost hardy, salt and w i nd res i stant . I t  i s  u s e f u l  for hedge screens or shelter 
b e l t s  and succeeds in all types of soil and c l i ma t e .  Other con i f e r  spec i e s  that 
s u r v i ve well and are a t t ract ive near the coast are des c r i bed . They include P i nus 
contor- t a ,  the dwarf mount a i n  pine , P i nu s  mugo, P. p i ne a ,  P. n i g r a ,  P .  radiata 
and var ious juniper spec i e s . 

8 . 8 . 1  WILDLIFE 

1 3 6 2 .  ARCH I E ,  M . A . , HUDSON , R . A .  Sca t t e r ed m i xed con i ferous forest in subalpine meadows 
and spruce bog s .  
Am . B i rd s ,  1 9 7 3 ,  2 7 ( 6 ) :  1 0 0 2 - 1 0 0 3  
Subject Code s :  N/A 
BIG : 7 4 0 5 0 5 6 3  

1 3 6 3 .  ARMSTRONG , D . M .  Ecolog ical d i s t r i bu t ion of sma l l  mamma l s  in t h e  Uppe � Wi l l i ams 
Fork Bas i n ,  Grand Count y ,  Colorado . 
Southwestern Na t u r a l i s t ,  1 9 7 7 ,  2 2 ( 3 ) :  2 8 9 - 3 0 4  
2 7  ref . 
Subject Code s :  N/A 
CAS : 8 56 5 4 9  

The d i s t r i bu t ion o f  9 small mammal species was s t u d i ed in r e l a t lon t o  'Jegetat ion 
type along t ransects at alt .  2 5 90- 3 4 7 5  m .  E i ght vegetat ional types were 
recognized i n  an i n i t i a l  survey, but the d i s t r i b u t i on of small mammals suggested 
that these could be grouped into only 3 broad habi t a t  types o f  impo r t ance to the 
mammal s .  These wer e :  ( a )  sagebrush par klands ( Artemi s i a / Potent i l la ) ;  { b l  
sub-aqu a t i c  to mes i c  meadows , thickets ( Sa l i x  plan i fo l i a )  and woodland ( Populus 
t remuloides ) ;  and ( c )  coniferous forests ( P icea engelmann i i ,  Ab i es l a s i ocarpa , 
pseudotsuga mens i es i i  and Pinus conto r ta ) . Hab t tat physiognomy seemed to be more 
important to the animals than the spec i e s  compos i t ion of the ove rstor y . 

1 3 6 4 .  AUSTIN,  D . O . , PERRY , M . L .  B i rds i n  s i x  communi t i e s  w i t h i n  a lodgepoie p i ne 
fores t .  
Journal of Fores t r y ,  1 9 7 9 ,  7 7 ( 9 ) : 564- 586 
15 ref . 
Subject Code s :  3 . 2  

r CftS :  1 3 29681 

A census of b i rds was taken i n  6 commu n i t i e s  i n  a lodgepole p i ne forest i n  the 
U i n t a  Mount a i ns of Utah ; mat u r e  and s t agnated s tands � openings made by clear 
f e l l i ng i n  1940 and 1960 with regene r a t i ng lodgepole plnei and wet and dry 
meadows . Some 3 6  spec ies o f  b i r d  were present but d u r i ng the census counts only 
25 were observed. Highest dens i t i es and numbers of species were found in the dry 
meadows . A few spec ies were adversely a f f ected by clear f e l l i ng ,  but many we r e  
more numerous i n  such a r e a s  than i n  u n  logged stands and the number of spec i es 
remai ned constant . Stagnated stands contai ned very few buds . 

1 3 6 5 .  AUSTIN, D . O . ,  URNES S ,  P . J .  Small mammal f requenc i es i n  four commun i t ies w i t h i n  
the lodgepole p i ne ecosystem.  
Encyc l i a ,  197 7 ,  5 4 ( 1 ) :  39-41 
S u b j ect Codes : N/A 
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L I S C :  2 5 7 1 1 2  

The relat ive abundance of small mammal s  i n  4 communi t i e s  w i t h i n  t h e  lodgepole p i n e  
( P i nus contorta ) f o r e s t  i s  repor t e d .  Of t h e  1 2 7  mammals collected, 60% w e r e  deer 
mice ( Peromyscus rnaniculatus ) ,  18% were Say ' s  chipmunks ( Eutamias quad r i v i t tatus 
umbri nus ) ,  12% were f l y i ng squ i rrels ( G laucomys sabr i nu s ) ,  5% were least chipmunks 
( E .  rn i n i mus ) ,  4% were mount a i n  cotton t a i l s  ( Sy l v i lagus nutal l i i )  and 1% were red 
squi r rels ( Tami a s c i urus ) .  The d i s t r ibut ion of these species i n  d r y  meadow, 
mat u r e ,  stagnated, and clearcut forest was de termine d .  It is concluded that 
man-made openings i n  the forest contained more small mammals than the mature or 
stagnated forest type s ,  but natural openings contained fewe s t . The larger mamma ls 
reacted unfavourably to man-made and natural openings,  and consequently the mature 
and stagnated fores t types supported mo�e we i ght . 

1 3 6 6 .  BOYCE, M . S . , HAYDEN-WING, L . D .  ( Ed i tor s )  Summe r - f a l l  food hab i t s  and forage 
preferences of a wes t e r n  Montana elk her d .  I N :  North Ame r i can E l k : Ecology, 
Behavior and Management . 
Laram i e ,  Wyomi ng , U . S . A . , Uni ve r s ity of Wyoming, 1 9 7 9 :  5 4-62 
2 2  r e f . 
Subject Cod e s :  N/A 
CAB : 1 2 3 3 5 3 4  

Another account of a study of forage �se b y  the ROCky Moun t a i n  e l k  ( Cervus elaphus 
( C anadens i s )  nelson i ) i n  1971 and 1 9 7 2  in an area of ponderosa p i ne ,  Doug las - f i r ,  

o r  subalpine f i r  ( Ab i es las i ocarpa ) a s  c l i ma x  spec i e s ,  w i th wes t e r n  larch ( La r i x  
occidenta l i s ) ,  Engelmann spruce, lodgepole p i ne ,  and wh i tebark p i ne ( Pi nus 
albicaul i s )  and seral ( and often dominant ) spec i e s .  Approx . one t h i r d  of forage 
was browse and included Populus tremuloides and P .  t r i chocarpa ( f rom feeding s i te 
observa t i ons ) ,  and whiteba r k  and lodgepole p i nes and Doug las - f i r  ( f rom rumen 
analy s i s ) .  

1 3 67 . COLL INS , W . B . , URNE S S ,  P . J .  Hab i t a t  p r e f erences of mule deer ( odoco i leus
hemionus ) as rated by pel l e t  group d i s t r ibut ions . 
J .  W i l d ! . Management , 1 9 8 1 ,  4 5 ( 4 ) :  9 6 9 - 9 7 2  
Subject Codes :  N/A 
BIO: 2 2 0 30884 

1 3 6 B .  COLL INS , W . B . ,  URNESS , P . J . , AUST I N ,  D . O .  E l k  d i e t s  and act i v i t ies on f1 i E ferent 
lodgepole p i ne hab i t a t  segments .  
J .  W i ldl . Manage . •  1 97 8 .  4 2 ( 4 ) :  799-810 
Subject Codes : N/A 
BIO: 68002053 

The biweekly d i e t s  o f  tame e l k  ( Cervus canadens i s )  were estab l i shed on a spec i e s  
dry-weight bas i s  f o r  d i f ferent hab i t a t  segments i n  t h e  lodgepole p i ne ( P i nus 
contor t a )  type . Pr i nc ipal spec i e s  in the d i e t s  ( those comp r i s i ng 5% or more ) on 
each hab i tat segment were generally composed o f  p r e f e rred spec ies . Some h i g h l y  
abundant b u t  nonprefer red spec ies took o n  pr i nc i pal d i et a ry s tatus , whereas some 
preferred spec i e s ,  scarce i n  the vege t a t i on ,  cont r i buted less than 5 %  to d i ets . 
Forbs cont r ibuted. most to total d i e t ; grasses and sedges were the second largest 
contr ibutors . Browse appeared to be of l im i t ed impo r t ance ,  but mushrooms had 
s igni f i cance in forested hab i t at segments . Prefe rence changes were e v i dent as 
forb spec ies ma tured . Consumpt ion rates were s i g n i f icantly higher in hab i t a t  
segments having greater species d i vers i ty and forage dens i t y .  The t ime tame e l k  
spent grazing,  ruminat ing,  l y i n g ,  groomi ng , t rave l i n g ,  stand i ng , d r i nk i ng and 
playing were referenced to spec i f i c  hab i ta t  segments i n  which each act i v i t y  
occurred. Individual elk act i v i t y  ( 1008 h )  was observed over s i x  2 4  h per iods . 
�iet meadows , dry meadows, clearcuts and revegetated roads were prefer red as 
g r a z i ng s i te s ,  wh i l e  mature and stagnated forests were clearly nonp r e f e r red . Wet 
meadows , reveget a t ed roads and ma t u r e  forest were p r e f e rred for res t i ng and 
nongr a z i ng act i v i t i es .  

1369 . DEALY , J . E .  Management of Lorlgepole P i ne ecosysr ems for range and w i l dl i f e .  I N :  
Management of Lodgepole P i n e  Ecosys tems . 
USA, Washington State Un ivers i t y ,  Cooperat i ve Extension Serv ice , 1 97 3 ,  pub l .  
197 5 :  5 56 - 5 68 
2 2  r e f . 
Subject Codes : 7 . 5 ,  7 . 7 ,  8 . 1  
CAB: 7 6 9 9 6 2  
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Management of Pinus conto r t a  ecosystems for the prov i s ion of she l t e r  and forage 
for domest i c  l i vestock and w i ldl i f e  is revi ewed. Lack o f  shelter d i scourages 
foraging by w i ld ungulates in large c l e a r - f e l led areas a lthough dome s t i c  stock 
w i l l  forage over openings of any s i z e .  Clear- s t r i p  f e l l i ng o r  r e s i dual patches o f  
cover a r e  suggested for enhan�ing u s e  o f  large clear- felled a r eas b y  w i l d  
ungulates . Forage produc t ion i s  g r e a t l y  increased by t h i nn i ng and clear f e l l i ng s .  
wher e  l i vestock and w i ldl i f e  compete f o r  forage, manipulation o f  g r a z i ng by 
l i vestock may be necessary to ensure w i n t e r  forage for dee r .  

1 3 7 0 .  DESCHAMP , J . A . , URNESS ,  P . J . ,  AUSTIN, D . O .  
lodgepole p i ne hab i ta t s .  

Summe� d i e t s  o f  mule deer f rom 

1 3 7 1 .  

1 3 7 2 .  

J .  Wi 1d1 . Manage . .  1 9 7 9 , 4 3 ( 1 ) :  1 5 4 - 1 6 1  
Subj ect Codes : N/A 
B I D :  6 8 0 2 1 2 5 8  

F i ve major subuni t s ,  o r  hab i t a t  segments ,  w e r e  recogn i zed i n  the lodgepole p i ne 
( Pinus contor t a )  ecosystem i n  northeas t e r n  Utah ( USA ) .  Tame mule deer ( Odoco i leus 
hemionus hemionu s )  obtained s i gn i f icantly g reater dry-we ight consumpt ion per u n i t  
t i me spent feed i ng o n  nat u r a l  and created openings compared to forested segmen t s . 
Ranking i n  descending order as forage sources for deer we r e :  clearcut fore s t ,  dry 
and wet meadows , mature forest and s tagnated fore s t . Forbs were the most 
impor tant forage class i n  d i e t s  f rom a l l  hab i tats , but espec i al ly nonforested ones 
when farbs avecage 9 1 %  compared to 61% -on forested segment s .  The d i f fe rence i n  
forb product ion on t h e  same comp a e i son was g e eat , 5 3 3  and 2 2  kg/ha, eespect i vely . 

FRISSELL, 5 . 5 . D i s t urbed 
Am. B i rds , 1973 , 2 7 ( 6 ) : 
Subject Codes : N/A 
BIO : 7 4 0 5 0 5 6 1  

Douglas- f i r ,  lodgepole p i ne forest . 
1 0 0 1  

GASHWILER, J . S .  
US F i s h ,  W i l d l . 
Subject Codes : 

B i rd populat ions i n  
Serv . Spec . Sci . 

4 vegeta t i onal types i n  cent ral Oregon, USA . 
Rep - W i l dl . ,  1977 , ( 2 0 5 ) :  2 0  p p .  

BIO: 6 4 0 5 5 778 
N/A 

A long - t e em study of b i rds to o b t a i n  bas e l i ne populat ion data i n  relat ively 
und i s turbed major plant types was s t a r ted i n  Deschutes Count y ,  Oregon ( USA ) ,  i n  
1 97 1 .  Four study areas were e s t a b l i shed . The b i g  sagebrush ( A r teme s i a  
t r identata ) and wes t e e n  j u n i pe r  ( Ju n i pe r us occidenta l i s )  areas a r e  located about 
34 and 31 km southeast of Bend , Oregon, on open range and on the Horse R i dge 
Research Natural Area,  which a r e  adm i n i st ered by the Bureau of Land Management . 
The ponderosa ( Pinus ponderos a )  and lodgepole p i ne ( P .  contor t a ) areas a r e  i n  the 
pringle Fal l s  Research Nat u r a l  Are.a about 56 km southwest of Bend on land 
admin i s t ered by the US Forest S e r v i ce .  Plant surveys were done for each a r e a .  
The e s t i mated numbers of breed i ng b i rd t e r r i to r i e s  p e r  40 . 5  ha b y  the spot mapp ing 
method for 1971-73 were obt a i ne d .  These data show yea r l y  var i a t i ons in the b i rd 
populat ion est imates and d i vers i t y  but eankings i n  a g i ven year by type a c e  
reasonably uni form. Changes w i t h i n  types a r e  normal and should be cons i dered 
car e f u l ly when evalua t i ng envi eonmental i n f luence s .  Wintee b i rd numbers obt a i ned 
by the Emlem transect count method weee more v a r iabl e .  Many of the w i n te r i ng 
b i r:ds a r e  arboreal and the i r  abundance seemed related to known var i a t i ons i n  the 
tree seed crop and to weather cond i t ions . 

, . 
1 37 3 .  HEIN, D .  Management of lodgepole p i ne for b i rd s .  

Gen. Tech. Rep . ,  Inte rmoun t a i n  For .  and Range Exp . S tn . , 19 8 0 ,  INT-86 : 
2 4 6  
Subject Codes : N/A 
LISC: 5 6 6 5 8 7  

2 3 8 -

Communi t i es of b i eds in lodgepole p l ne ( P inus conto r t a )  a r e  among the least 
studied of all majoe forest types . Geneeal guidel ines for cur rent management a r e  
discussed , and r ecommenda t i ons for i mprov i ng f u t u r e  management o f  P .  contorta 
forest s  foe b i rds are presented . 

1 3 7 4 .  KEPPlE, D . M .  Snow covee and the use of t rees by spruce geouse i n  autumn. 
Condor ,  1977 , 79 ( 3 ) :  3 8 2 - 3 8 4  
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1 3 7 5 . 

Subject Codes : N/A 
BIO:  7 8 0 3 3 8 6 5  

KINGERY, H . E .  Lodgepole 
Am. B i r d s ,  1 97 3 ,  2 7 ( 6 ) :  
Subject Codes :  N/A 
BIO:  7 4 0 5 0 5 5 4  

p i ne f o r e s t  w i t h  aspen . 
998 

1 3 7 6 . KOEHLER, G . M . ,  HORNOCKER, M . G . , HASH, . H . S .  Lynx movements and hab i t a t  use in 
Montana. 
Can . Field-Na t . ,  1 9 7 9 , 9 3 ( 4 ) : 4 4 1 - 4 4 2  
Subject Codes : N/A 
L I S C :  487757 

Movement o f  2 Lynx canadens i s  were moni tored b y  radio teleme t r y :  an adu l t  male 
for 7 months , f rom March t o  Octobe r ,  and an adult female d u r ing January . Home 
range area for the male was 36 km2 . Most locat ions wer e  in densely stocked stands 
of lodgepole p i ne ( Pinus conto r t a )  resul t i ng f rom 1 9 1 0  f i re s .  Snowshoe hares 
( Lepus ame r i canus ) ,  the i r  p r i nc ipal prey, we r e  also most abundant i n  these s t a nds . 

1 3 7 7 .  POWELL , J . M . , SADLER, T . S . ,  POWELL ,  M .  Bi rds of the Kananask i s  Forest Exper iment 
Stat ion and s u r rounding area ( o f  Albe r t a ) :  an annotated checkl i s t . 
Info.  Rep . ,  Northern For . Res . Cent r e ,  Canada , 1 9 7 5 ,  No . NOR-X- 1 3 2 :  36 p p .  
2 2  r e f .  
Language : en 
Summar y  Language s ;  f r  
Subject Codes : N/A 
CAB: 5 1 4 1 2 0  

L i s t s  a total o f  2 2 5  b i rd spec ies known or b e l i eved to occur i n  t h i s  pa r t  
eastern Rocky Mounta i ns ( where the ma i n  forest types a r e  characte r i zed 
engelmann i i  and P. g1auca , or by P i nus conto r t a  va r .  la t i fol i a ) .  

o f  the 
by Picea 

1 37 8 . REGELIN, W . L . ,  WALLMO , O . C . , NAGY, J . , DIETZ , D . R .  E f fect o f  logging on forage 
values for deer in Colorado . 
Journal of Fore s t r y ,  1 97 4 ,  7 2 ( 5 ) :  2 8 2 - 2 8 5  
6 r e f .  
Subject Codes : 8 . 4  
CAB: 3 5 4 7 6 3  

Repo r t s  f u rther results o f  s t u d i e s  o n  Odoco i leus hemionus forage i n  clear-felled 
and uncut s t r i ps of P i nu s  contorta and Picea engelmann i i/Abies l a s i ocarpa forest 
1 5  years a f t e r  log g i ng .  Crude prote i n  content , moi st u r e  content and d i g es t i b i l i t y  
o f  the ma in forage species d i d  not d i f fe r  s i g n i f icantly between the s t r i ps . 
Product ion and d i ve r s i t y  o f  forage species was g r e a t e r  i n  the f e l led s t r ip s ,  and 
deer spent more t ime and ate a g r ea t e r  propor t ion of t he i r  d i e t  t he r e .  

1 3 7 9 .  RaPPE , J . A . , HEIN, D .  Ef fects o f  f i r e  on w i ldl i fe i n  a lodgepole p i ne fores t . 
Southwest Nat . ,  1 97 8 ,  2 3  ( 2 )  : 279-288 
Subject Codes : 5 . 6 ,  6 . 3 ,  6 . 6  
BIO: 6 6 0 6 3 8 3 1  

E f fects o f  a subalpine w i ldf i re o n  popul a t i ons o f  w i l d l i f e  i n  northcent ra l  
Colorado ( US A )  w e r e  i nves l i gated 8 y r  a f t e r  t h e  b u r n .  Inventor ies o f  b i r d  and 
mammal s  wer e  compared on the 190 ha burn w i t h  those f rom an adj acent s im i l a r  s i t e  
o f  lodgepole p i ne ( P i nus contorta ) i n  1974 . Species d i v e r s i t y  for b i rds and small 
mammal s  were g r e a t e r  on the burn than i n  the adj acent lodgepole . Species 
compos i t ion o f  both b i rds and mammal s  was d i f fe r ent i n  the 2 hab i t a t s ,  but 
popu l a t i on dens i t i es of b i rds an� small mamma ls were not s i gni f i cantly d i f f e rent 
in the 2 hab i tats in summe r . Mule deer ( Odoco i leus hemionu s )  and elk ( Cervus 
canadens i s )  used the burn more than the lodgepole d u r i ng w i n te r .  Est imated values 
of total biomass for all b i rd s  and mamma l s  were s i m i l a r  for both hab i ta t s . 

1 3 8 0 .  ROTHWELL, R .  Nest s i tes o f  red squ i r rels ( Tamias c i u r u s  hudsonicus ) i n  the Laramie 
range of southeastern Wyoming . 
J .  Mamma l .  1 9 7 9 , 6 0  ( 2 )  : 4 0 4 - 4 0 5  



1 38 1 .  

Subject Codes : N/A 
L I S C :  301939 
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T .  hudsonicus nest s i t e  charact e r i s t i c s  were analyzed i n  relat ion t o  the funct ion 
of nest placement for 6 5  nes t s  a t  3 s i t e s  in the Pole Mount a i n  area . All were 
constructed in lodgepole p i ne ,  average nest h e ight was 5 . 3  m .  S t rong prefe rence 
for cert a i n  nes t t ree locations indicated the immed i at e  area s u r rounding the nest 
t ree is most important i n  mity to othe r s ,  o f fe r ing protection from weather , 
prov i d i ng escape routes and reducing foragi ng t ime . The dense stand o f  a nest 
s i t e  also created a damp , shaded spot for the cache . 

SCOTT , V . E . , WHELAN, J . A . , ALEXANDER , R . R . "  
b i rds on the Fraser Experimental Fore s t : a 
Research Not e ,  Rocky Mounta i n  For .  & Range 
1978 . NO . RM- 3 6 0 : 4 pp . 
7 r e f . 
Subject Codes : 3 . 0  
CAB: 1 4 3 1 B 1 4  

Dead t rees u s e d  by cav i ty - nes t i ng 
case h i stor y .  
Exper iment S tn . , USDA Forest Serv ice , 

Character i s t i c s  o f  snags o f  P i nus contort a ,  Ab i e s  las iocarpa and P i cea enaelma n i i  
w i t h  nest holes were surveyed. Frequency o f  occupat ion was related to rh arne t e t:" 
and peesence of bt:"oken tops . Some 3'1; o f  all broken topped t rees of d . b . h .  over 
1 2 "  were used foe nes t i ng , compared w i th 5 %  of all i ntact t rees . It i s  
t:"ecommended that dead tcees o f  d . b . h .  over 8 "  be l e f t  standing a f t e r  harves t .  

1 3 8 2 . SWENSON, J . E .  Ospcey Pandion-hal i aetus nest s i t e  chat:"actee i s t ics i n  Yel lowstone 
National Par k ,  USA . 

1 38 3 .  

J .  F i e ld Oeni thol . ,  1 9 8 1 ,  5 2 ( 1 ) :  6 7 - 6 9  
S u b j e c t  Codes : N/A 
B I O :  2 2 0 1 2 5 5 4  

TAYLOR , D . L . ,  BARMORE, W . J .  J t:" .  
foeests o f  Yel lowstone and Gt:"and 
Gen .  Tech. Rep . , Inte cmount a i n  
Subject Codes : N/A 
L I S C :  5 6 6 5 8 2  

Pos t - f i re succession o E  avi fauna i n  coniEecous 
Teton National Parks , Wyom i n g .  
For . & Range E x p .  S tn . ,  1980 , INT-86 : 1 30 - 1 4 5  

The e f f ect o f  natu r a l  f i res o n  avi fauna i n  t h e  2 p a r k s  is repo r t e d . Breeding b i rd 
populat ions i n  bu rned lodgepole p i ne or spruce- f i r- lodgepole p i ne forest or 
var ious post- f i re ages were analyzeQ . H i ghest populat ions and g c eatest b i omass 
occureed f rom 5-29 years pos t - f i r e .  B i r d  dens i t y ,  species compos i t ion , and 
d i v e r s i t y  on modecately burned spruce-f i r -lodgepole were more l i k e  those on 
unburned spruce-f i r  than on othe r s e r a l  stages . Greatest b iomass of 
fol iage-i nsect and t imbe r -seaeching was g c e a t e r  where the forest, canopy had 
closed. Canopy closure a f fected a v i fauna more than f i re d i d .  

1 38 4 .  THOMPSON, L . S .  Dwae f  shrew Socex-nanus i n  nor t h  cent r a l  Montana . 

, 

J .  Mamma l .  1 9 7 7 . 58 ( 2 )  : 2 4 8 - 2 5 0  
Subject Codes : N/A 
8IO : 77079007 

1 38 5 .  URNESS,  P . J .  Game-range relat i onship s .  
Project UTA0 1 0 0 1 ,  Utah State Uni v . , Logan, UTA, 0 1  Jan 7 4  t o  3 1  Dec 8 2  
Subject Codes : 3 . 6 ,  8 . 1  
CRI S :  0 0 6 9 3 2 1  

The object ives of t h i s  study were t o  measuee produc t i on ,  phenolog ical deve lopment , 
and spec ies compos i t i.on d i f f e rences i n  the unde rstory of mature lodgepole p i ne 
stand s ,  natural wet meadows , and on logged and bur ned-over a r e a s ;  determine 
summer diet compos i t ion of deer and e l k ;  analyze nut r i t ional value of forage 
spc ies consumed by big game and calcul a t e  d i e t a r y  nutr i ent content s ;  predict 
long-term values of d i f ferent t imber management , p r ac t ices for big game produc t i o n .  
Approach: Detecminat ions of unde cstory chara.,c t e r i s t ics w i l l  follow accepted 
sampling techniques which f i t  into the Forest Serv ice ' s  hab i ta t - t ype designation 
system. Deer and elk d i e t  compos i t ion w i l l  be obtai ned by use of tractable 
animals and observa t ion of feeding beha v i ou r .  D i e t  compos i t ion w i l l  then form the 
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bas i s  for nut r i t ional analyses to compa r e  r e l a t i ve values o f  d i f ferent hab i t at 
segments to b i g  game anima l s . A concept o f  what i s  ava i labl e ,  consume d ,  and 
relat ive and quant i ta t i ve value should a i d  the forest manager in making t i mb e r  
harvest dec i s i ons t h a t  a f fect d e e r  and e l k  i n  the lodgepole p i ne ecosystem. 

1 3 8 6 .  WALLMO, D . C .  Response o f  deer to a l ternate s t r ip clear cutt i ng o f  lodgepole p i n e ,  
spruce and f i r  t i mber i n  Colorado, USA. 
US Forest S e r v o  Research Note RM- 1 4 1 ,  1 96 9 :  1-4 
Subject Codes : N/A 
B1O : 69084 2 2 0  

1 3 8 7 .  WALLMO, O . C . , REGELI N ,  W . L . , REICHERT, D . W .  forage u s e  by mule dee c c e la t i ve to 
logging i n  Colorado . 
Journal o f  W i l d l i f e  Management , 1 9 7 2 ,  36 ( 4 ) :  1 0 2 5 - 1 0 3 3  
2 3  r e f .  
Subject Codes : N/A 
CAB: 2 7 5 5 3 3  

1 3 8 8 . WINKLER. D . W . , DANA, G .  Sumrne� b i rds of a lodgepole-aspen forest i n  the southern 
Warner Mounta i n s ,  Cal i forni a .  
West B i r d s ,  1 9 7 7 ,  8 ( 2 ) :  4 5 - 6 2  
Subject Codes : N/A 
B 1 O :  7 8 0 3 5 7 5 9  

1 3 8 9 .  URNESS, P . J .  1 98 5 .  Managing lodgepole p i ne ecosystems Eor game and range 
values . Pages 197-304 in Lodgepole p i ne :  the spec i e s  and i t s  management . 
Symposium proceed i ngs . Pullman, WA. 

Var iety and production of forage species unde rstory to longepole p L ne fores t 
a r e  usually low and the nut r i t ional value o f  the dominant forages ( mushrooms 
excepted ) tends to be moderate at bes t .  Consequent l y ,  w i l d  and dome s t i c  
ungulate use of these stands as summer range i s  correspond ingly low. Associated 
nonforested commun i t i e s ,  such as dry and wet meadows , gene r a l l y  g i ve lodgepole 
pine ecosystems the i r  pr imary forage values i n  the absence of management . When 
tree canop i es a r e  opened by logg i ng ,  w i ld f i r e ,  or i nsect ep i0em ics , however ,  
forage product ion, nut r i t i onal value s ,  and d i v e r s i t y  may i ncrease 
substant i a l l y .  Thi s  e f fect can last up to 20 yea r s  o r  more before canopy 
closure again reduces the forage resources for game and l i vestock . Major 
bene f i t s  occur i n  the f i r s t  10 yea r s ;  longer if t h inning or other manag e r i a l  
action i s  taken. Wher e  s o i l  dep t h ,  f e r t i l i t y ,  o r  mo i s t u r e  preclude comme r c i a l  
t i mber product ion , par t i cu l a r l y  o n  stagnated stand s ,  management f o r  w i l d l i f e  
habitat and l i vestock g r a z i ng may b e  the best use . Whe r e  pract ical , cheap 
means to t h i s  end ( e . g .  l i be r a l  r a i l ,  pos t ,  or fuelwood c u t t i ng )  could 
supplement scarce hab i tat or range deve lopment funds . Patterned clea r i ng : cove r 
patches should be planned to ens u r e  that increased forage i s  used s i nce w i ld 
ungulates tend to avoid the centers o f  l a r g e  open ings . Seeding clea rcuts to 
adapted grasses and forbs can great l y  i ncrease forage production and seasonal 
range value s .  

8 . 8 . 2  RECREATION 

1 390 . DALE, D . , WEAVER, T .  Trampling e f f ects on vegetation of the t r a i l  cor r i do r s  o f  
north Rocky Mount a i n  forest s .  
Journal o f  App l i ed Ecolog y ,  1 9 7 4 ,  1 1 ( 2 ) :  7 6 7 - 7 7 2  
14 re f .  
Subject Code s :  6 . 5  
CAB: 3808 4 5  

Describes studies made i n  forests dominated b y  Ab i es l a s i ocarpa , P i nus a l b i cau l i s ,  
P i nus contorta o r  Pseudotsuga menz i s i i ,  i n  central Montana and Wyomi ng , t o  show 
how the w i d t h  of t racks i s  related to the numbers of horses or wal k e r s  using them, 
and how ground vegetation adj acent to the t racks i s  a f f ected . 
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1 3 9 1 .  DESPAIN, D . G .  Lodgepole p i ne ecosystems as producers o f  recrea t ion.  I N :  
Management o f  Lodgepole P i ne Ecosystems . 
USA, Washington State Univer s i ty Cooper at i ve Extension Servi c e ,  1 97 3 ,  pub l .  1 9 7 5 :  
278-284 
1 4  r e f . 
Subject Codes : 6 . 5  
CAB: 7 5 7876 

P i nu s  contorta covers large areas i n  the 
Information on the ab i l i ty of t h i s  
requ i red.  Problems i n  asses s i ng amen i t y  

USA which s u s t a i n  _heavy recreat ional u s e .  
species to w i thstand recrea t i onal u s e  i s  
value a r e  b r i e f l y  d i scussed . 

1 3 9 2 .  HERRINGTON, R . B .  Recreational problems and oppor t u n i t i e s  o f  lodgepole p i ne . I N :  
Management of Lodgepole P i ne Ecosys tems . 
USA, Washington State Uni v e r s i t y  Cooper a t i ve Extension Ser v i c e ,  1 9 7 3 ,  pub .  1 9 7 5 :  
581-587 
Subject Code s :  N/A 
CAB: 7 5 7875 

8 . 8 . 3  FOREST HYDROLOGY 

1 3 9 3 .  CURRIER, J . B .  Water qual ity e f fects o f  logging r e s i du e  compos i t ion from lodgepole 
p i ne .  
D i ssertat ion Abstracts Internat i onal , 8 ,  1 97 5 ,  3 5 ( 8 ) :  3 9 6 3 - 4  
Subject Codes : N/A 
CAB: 471876 

Wood chips from a clear-felled P i nu s  contorta s i t e  ( in Colorado ) ,  were collected 
and leached in the laboratory to determine the quant i ty and compos i t ion of the 
e x t ractable compounds . The leachate cons i s t e d  p r i ma r i ly of carbohydrate s ,  
pheno l i cs and mineral salt s . The carbohydrates were rapidly ut i l ized by 
micro-organisms and removed f rom solut ion�  consequently the leachate cont a i ned 
mainly pheno l i cs , the p r i nc i pa l  component being t a nn i n .  M i neral salts comp r i sed 
ca . 1 5 %  of the e x t r acted mat e r i a l .  Decompos i t i on and percolation tests w i th the 
Leachate showed that ca . 50% o f  the pheno l i cs would decompose w i t h i n  96 hou r s .  
Bioassays w i t h  stone fly and mayfly nymphs subjected t o  concent ra t i ons o f  u p  t o  80 
mg/l i t r e  o f  phenol i c  act i v i t y  resulted i n  a max i mu m  of only 20% mortal i t y .  I t  i s  
concluded tha t ,  i n  general , the orga n i c  compounds leached from wood chips , bark 
and needles w i l l  not adversely e f fect water qua l i t y .  

1 3 9 4 .  GARY , H . L .  Du r a t i on o f  snow accumulat ion i ncreases a f t e r  harve s t i ng clear-s t r ip 
f e l l i ng i n  lodgepole p i ne i n  Wyoming and Colorado. 
Research Note, Rocky Mounta i n  Forest and Range Expe r i ment Station, USDA Forest 
S e r v i ce , 1979 , No . RM-366 : 7 pp . 
1 4  ref . ,  2 pl . 
Subject Codes : 3 . 2  

y c;AB : 1 4 7 2 4 8 2  

1 3 9 5 . GOLDING, D . L . ,  STANTON, C . R .  Water storage i n  t h e  forest floor o f  subalpine 
forests of Albe r t a . 
Canadian Journal o f  Forest Research, 1 9 7 2 ,  2 ( 1 ) : 1-6 
2 0  r e f . 
Language: en 
Summary Language s :  f r  
Subject Code s :  2 . 1 1 
CAB: 1 2 19 1 4  

Water storage capac i t y  and i t s  relat ions to other charact e r i s t ics o f  the forest 
floor were determined for three forest type s :  ( a )  mature m i xed Abies 
las i ocarpa/Picea engelmann i i  fores t ,  ( b )  a part o f  t h i s  forest i n  which a par t i a l  
c u t  o f  merchantable spruce had been made, and ( c )  and young P i nu s  contorta stand ; 
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and for three predominant aspects on Marmot Creek expe r i mental catchment . There 
were no s igni f icant d i f f e r ences between the forest floors of ( a )  and ( b )  i n  water 
storage capacity ( ra t i o  of weight of water held after d r a i n i ng to the dry weight 
o f  the forest floor sample ) ,  depth o f  water held after d r a i n i ng ,  water held per 
uni t thickness of forest floo r ,  o r  dry we ight , although the thickness o f  the 
forest floor was 1 1 . 36 em under ( a )  and 9 . 8 4  em under ( b ) .  Compared w i t h  ( e l ,  the 
forest floor under ( a )  and ( b )  had greater water storage capac i t y ,  depth of water 
held, dry we ight , and thicknes s .  There was no s i g n i f icant d i f ference i n  water 
held per unit thi ckness of forest floo r ,  v i z .  an average of 0 . 19 em/em under ( a )  
and ( b )  and 0 . 18 cm/cm under ( c ) .  The lower values for ( C )  are a t t r i buted to an 
intense f i re JO years previously on that area . Reg ress ions a r e  g i ven o f : water 
held on forest floor thicknes s ;  weight of water held on dry we ight ; and water 
storage capacity on thickness .  

1 3 9 6 .  HAEFFNER, A . D . , LEAF, C . F .  Areal snow cover observa t i ons i n  the Central Roc k i e s , 
Colorado. 

1 3 9 7 .  

USDA For .  Serv o  Gen. Tech. Rep . ,  Rocky Mounta i n  For . and Range Exp . Stn . , 
197 3 ,  No . RM- 5 : 1 5  pp . 
16 r e f .  
Subject Code s :  N/A 
CAB: 2 7 5 5 3 4  

Summar i zes observations on snow cove r , snowpack depletion and s t r eamf low o n  s i x  
catchments three i n  the Fraser Expe r i mental Forest ( Pi nus contorta and Picea 
engelmanni i /Abies l a s i ocarpa forest type s ) and three in the Par k  Range ( inCluding 
the Populus tremuloides forest type ) .  The data we �e applied i n  forecas t i ng 
s t reamflow, analyzing water balance and est imating snow-cover dur a t i o n .  

HARRIS , S . A .  Annual soi l  mo i s ture 
pra i r ie-forest boundary of south-west 
Journal of Soi l  S C i ence, 1 9 7 4 ,  2 5 ( 4 ) :  
1 4  ref . 
Subject Codes : J . 6  
CAB: 4 4 1 1 5 5  

r e g i mes 
Albert a .  

4 4 8 - 46 0  

i n  the root i ng zone across the 

Repor t s  a study in the Front Range o f  the Rocky Mounta i ns near Calgary showing 
that vegetation cover was important i n  cont rol l i ng so i l  mo i s t u r e  content . 
Lodgepole pine extracted more moi sture f rom s o i l  i n  summer and wi nter than aspen; 
least moisture was lost f rom bare soi l .  Aspect and parent mate r i a l  were also 
important var iables af fecting soil moi sture . The permanent ( 1 5 - ba r )  w i l t i ng point 
was not well correlated w i t h  the actual lower l im i t s  of survi val of any species 
examined . Results o f  experiments in 1 9 6 8  and 1 9 6 9  s howed that R. buo l i ana 
developed successfully in young, even-and-uneven-aged stands of P i nus contorta and 
P .  ponderosa i n  central Oregon. P .  contorta and slow-,;!rowing trees of P .  
ponderosa were most suscept i b le to damage .  P .  ponderosa trees 7 f t  h i gh appear 
r e s i stant to damage because of the i r  a b i l i ty to susta i n  larval feeding act i v i t y  
w i thout suffe r i ng stem d i stort ion.  S i g n i f icantly higher egg mor t a l i ty was 
cons i stently observed on d r i e r  study s i tes E. of the Cascades in Oregon than on 
s i tes W .  of the Cascades in Washington, where the insect i s  an establi shed pest 
o f  ornamentals . The major phys ical r e s t r a i nt on the spread of the insect appears 
to be mortal i t y  of overwintering larvae caused by low w i nter temperature s . Areas 
in the western p i ne zone having a high suscept i b i l i t y  to damage by R. buoli ana 
appea r  to be southern Oregon and Cal i fo r n i a  north of 40 deg N .  lat . 

1 3 98 . � JOHNSTON, R . S .  S o i l  water depletion b y  Lodgepole 
USDA For . Ser v o  Res . Note, Intermounta i n  For . 
INT-1 9 9 :  8 pp . 

P i ne on glacial t i l l .  
and Range Exp . Stn . , 1 9 7 5 ,  No . 

8 ref .  
Subject Codes : N/A 
CAB: 5 56 1 8 3  

In a two-year study on two P i nus contorta s i tes i n  Wyom i n g ,  s o i l s  on clear-felled 
plots contained 3 to 11 cm more water than a d j acent control plots at the end of 
each summer after fel l i ng .  The measurements were made, to a depth of 3 m ,  w i th a 
neutron probe, and holes for the access tubes had to be made w i t h  a rock d r i l l .  
Changes i n  s o i l  water were found to b e  r e s t r icted to the top 2 m o f  soi l .  

1 3 9 9 . LOPUSHINSKY, W .  Water relat ions and photosynthes i s  i n  lodgepole p i ne .  I N :  
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Management o f  Lodgepole P i ne Ecosystems . 
USA, Washington S t a t e  Uni ve r s i t y  Cooperat ive Extension S e r v i ce . 
197 5 :  1 3 5 - 1 5 3  

1 9 7 3 . pub1 .  

2 5  r e f . 
Subject Codes : N/A 
CAB: 769818 

A r ev i ew o f  avai lable data on t r an�p i r a t i on and wat e r  conduct ion , stomatal 
beha v i o u r ,  i n t e rnal wat e r  s t ress , r e s i stance to drought and excess moi s t u r e ,  and 
photosynthes i s  i n  Pinus contorta . 

1 4 0 0 .  MElMAN, J . R . , DIETRICH, T . L .  Hydrology of patch cuts i n  lodgepole p i ne .  
Journal of the I r r igat ion and Drai nage D i v i s ion , Proceed i ngs o f  t h e  Ame r ican 
Soc i et y  of C i v i l  Eng i neers , 1 97 5 ,  lOl , IR! : 4 1 - 5 2  
Subject Codes : 7 . 5  
CAB: 604104 

Small patch £ e 1 1 i ng5 ( 1 200-2500 m2 ) made in a P i nus contorta forest at 2700 m al t .  
increased the amount o f  water potent i ally avai lable for s t r eam f low b y  1 1 7  
mm/year . Ca . 2 1 %  of t h i s  i ncrease was t h e  r e s u l t  of increased snow at selected 
points in the f e l led areas . The average increase in water content in the top 2 m 
of s o i l  in the f e l led areas was 1 3 0  mm. 

1 4 0 1 . MINORE, O .  Seedling growth of 8 northwe s t e r n  t ree species over 3 water table s .  
U S  Forest Serv o Research Note PNW- 1 1 5 ,  1970 : 1-8 
Subject Codes : N/A 
BIO: 70067 9 3 6  

1 4 0 2 .  MITCHELL, M . E . , LOVE , L . D .  A n  evaluation o f  a s t u d y  on the e f f ec t s  o n  s t r e amflow 
of the k i l l i ng of Spruce and Pine by the Engelmann spruce b ee t le . 
Ar i zona Forestry Note s ,  Northern A r i zona Uni ve rs i t y ,  1 97 3 ,  No . 9 :  20 pp. 
5 r e f . 
Subject Codes : 6 . 1  
CAB: 148863 

Presents a reapp r a i s a l  ( i ncluding data up to 1969 ) of a s tudy made i n  1955 in 
western Colorado on stand s  of P i cea engelmann i i  and P i nu s  contorta extens i vely 
damaged by Dendroctonus engelmanni i  in 1 9 4 1- 4 6 . I t  i s  concluded that the death o f  
t h e  t rees has r e s u lted i n  a cont i nued s i gni f icant increase i n  annual s t ream flow, 
a l t hough it appears that this increase i s  less than was previously e s t i mated . 

1 4 0 3 .  REYNOLDS , J . F . , KNIGHT, D . H .  The magnitude of snowmel t  and r a i n f a l l  interception 
by l i t ter i n  lodgepole p i ne and Spruce-Fi r forests i n  Wyom i ng .  
Northwest Sci ence, 1 97 3 ,  4 7 ( 1 ) :  50-60 
22 r e f . 
Subject Codes : N/A 
CAB: 2176 2 2  

Measurements were made o f  throughfa l l ,  hydrolog ical character i st ics o f  the l i t t e r  
( i . e .  maximum mo i st u r e-holding capaci ty ,  d r y i ng r a t e s , m i nimum f i eld moi st u r e  
content , and i n t e rcept ion o f  snowmel t  and r a i nf al l ) ,  a n d  t o t a l  l i t te r  weight per 
u n i t  area in the two forest types in the Nash Fork Creek Watershed . On t h i s  , �a s i s ,  some gene r a l i za t ions a r e  made on i nt e rcept ion b y  forest l i t t e r  o n  the 
ent i re catchment . The r e s u l t s  indicate that s o i l  moi s t u r e  recharge f rom r a i nfall 
dur i ng the summer months is probably a rare occurrence i n  e i ther o f  the forest 
types i n  t h i s  region that s ummer plant growth must depend p r i ma r i ly on one major 
pulse of soi l moi s t u re f rom snowme l t .  

1 4 0 4 .  SCHULTZ , R . W .  Snowmel t  l y s i me t e r s  perform well i n  cold temperatures i n  central 
Colorado. 
USDA For . S e r v o  Research Note, Rocky Mounta i n  For .  and Range Exp . S tn . ,  1 9 7 3 ,  
No . RM-2 4 7 :  8 pp . 
9 r e f . 
Subject Codes : N/A 
CAB: 2 4 9 1 2 5  
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Lysimeters were used to measure snow-mel t  a t  3140 
contort a ,  average height 1 4  m ,  in Colorado. 
measurements i t  was concluded that the lys imeters 
w i th termi s to r s  showed that the polyethylene 
neg l i g i bl e  e f fect on the temperature prof i les and 

m i n  an even-aged stand of P i nus 
From compar i sons with snow-tube 

gave r e l i ab l e  result s .  Tests 
b a r r i e r s  in the lysimeters had a 
cold content of the snow pac k .  

1 4 0 5 .  STORR, D .  Wind-snow relat ions a t  Marmot Creek , Albe r t a .  
Canadi a n  Journal o f  Forest Research, 1 97 3 ,  3 ( 4 ) :  4 7 9 - 4 8 5  
6 ref . 
Langua g e :  en 
Summary Languages : f r  
Subject Codes : N/A 
CAB: 249127 

Wind patterns a r e  one o f  the most important factors to be cons idered i n  d e s i g n i ng 
a rt i f i c i al clear i ngs i n  forested catchments to trap and r e t a i n  snow and thus make 
the best poss i b l e  use of water from mel t i ng snow. The author describes a study of 
wind patterns and snow f a l l  in the Marmot Creek expe r i mental catchment , which 
comp r i ses 9 km2 a t  1 5 8 5-2800 m a l t .  i n  the Albe r t a  mounta i ns and i s  i n  i t s  lower 
half covered w i t h  forests of P i nu s  contorta and P i cea spp . 

1406 . SWANSON . R . H .  Local snow d i st r i but ion i s  not a function of local topography under 
cont inuous tree cover . 
Journal of Hydrolog y ,  New Zealand, 1970 , 9 ( 2 ) :  2 9 2 - 2 9 8  
Subject Codes : N/A 
CAB: 114048 

Measurements o f  snow accumulat ion were made i n  the P i nus contorta and mi xed aspen 
cover types in the Deer Creek expe r i mental bas i n ,  Albert a ,  Canada , i n  two 
succes s i ve months . Snow accumu l a t i on s howed no relat i on to aspect , slope, 
alt i t ude or crown closure that was s ig n i f icant i n  both months . Results agree w i t h  
those of a study i n  the Marmot catchment , and suggest that general g u i d e l i nes can 
be spec i f i e d  for managing these cover types for increased water y i e l d ,  w i thout 
regard to topography. 

8 . 8 . 4  WATERSHED 

1407 . GARY , H . L . ,  TROENDL E ,  C . A .  Snow accumulat ion and melt under various stand 
dens i t i es in lodgepole p ine i n  Wyoming and Colorado. 
USDA Forest S e r v i c e ,  Rocky Mount a i n  Forest and Range Expe r i ment Station, 19 8 2 ,  
Research Note RM- 4 1 7 : 7 pp . 
1 7  ref . 
Subject Codes : 7 . 7  
RCA : X1121 

H igh-dens i t y  forests accumulated less snow than low-dens i t y  fores t s .  Time of 
complete melt was prolonged less than a week by high-dens i t y  fores t s .  A 
3-tree-heights-wide clearcut patch i ncreased snow catch about 30% but also 
decreased snow i n  the downwind fores t by an equivalent amount . 

1 4 0 8 .  HART, G . E . , LOMA S ,  D . A .  Effects of clearcu t t ing on s o i l  water depletion i n  an 
Engelmann spruce stand . 
Water Resources Research, 1 9 7 9 , 1 5 ( 6 ) :  1 59 8 - 1 6 0 2  
1 6  r e f . 
Subject Codes : N/A 
CAB: 1 2 4 4 8 2 1  

�o i l  water depletion was monitored f o r  f i ve growing seasons o n  0 . 4  hectare plots 
In a mature s tan.d o f  Engelmann spruce in northern Utah . Three plots were then 
clearcut and in the f i rs t  season s o i l  water depletion was 20 to 25 cm less than on 
an uncut plot . This chang e ,  which represents a s a v i ngs of water previously lost 
to evapotranspi ra t ion is cons iderably greater than reported for comparable s t u d i es 
i n  aspen and lodgepole p i ne .  The e f fects of clearcu t t i ng on s o i l  water depletion 
are expected to p e r s i s s t  for as many as 50 yea r s . I n  the f i r s t  winter a f t e r  
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c u t t i n g ,  peak snow water equ ivalent i n  the clearcut plots averaged 91 em, or 3 1  em 
greater than for the uncut control plot s .  

1409 . HILLMAN , G . R . , GOLDING, D . L .  Forest floor charact e r i s t ic s  o f  Marmot and Streeter 
e'xper imental watersheds , Albe r t a .  
rnf a .  Rep . ,  Northern For . Res . Cent r e ,  1 9 8 1 ,  No . NQR-X- 2 ) 4 : i i i  + 2 2  pp 
3 0  ref . , 1 p i .  
Languag e :  en 
Summary Language s :  E r  
Subject Codes : N/A 
CAB: 1 5 14689 

Water-holding capac i t y  was i nves � i gated in mature ( 1 )  and p a r t i a l l y  f e l led ( 2 )  
P i cea engelmani i lA b i e s  l a s i ocarpa and 3 D-yr-old P i n u s  contQJ:"ta ( 3 )  forests on the 
Marmot Creek watershed, and in Populus tremuloides/P.  balsami fera ( 4 )  forest on 
the S t r eeter Creek watershe d .  Wat e r  storage was s i gn i f icantly correlated w i t h  
forest f loor l i t t e r  thi ckness and d r y  we ight . A s  a result o f  thi s ,  more water was 
held under ( 1 )  and ( 2 )  than under ( 3 ) .  The forest f loor under ( 4 )  held less water 
than ( 1 )  and ( 2 ) ,  but more than ( 3 ) .  From author s '  summa r y .  

1 4 1 0 .  HOOVER ,  M . D .  Watershed management i n  lodgepole p i ne ecosystems . I N :  Management 
of Lodgepole P i ne Ecosystems . 
USA, Washington State Un i ver s i ty Cooperat i ve Extens ion S e r v i c e ,  1 9 7 3 ,  publ . 1 9 7 5 :  
569-580 
8 ref . 
Subject Codes : N/A 
CAB : 757 469 

A r ev i ew of 
i mp rovement 
ecosystems . 

the hyd rology, protection and restora t i on of catchment areas and the 
of water y i eld in relat i on to forest management in P i nus contorta 

14 1 1 .  LEAF, C . F .  Watershed management i n  the Rocky Moun t a i n  subalpine zone : the status 
of our knowledge . 
USDA For .  Serv o Res .  pape r ,  Rocky Mounta i n  For . and Range Exp . St n . , 197 5 ,  
No. RM-1 3 7 :  3 1  pp . 
77 ref .  
Subject Codes : N/A 
CAB : 5 56164 

Describes the management of catchments in the sub-alpine zone of Wyom i n g ,  Colorado 
and New Mexico ( a  zone charact e r i zed by stands of P i nus contor t a ,  Ficea 
engelmann i i /Ab i es l a s i ocarpa , Pseudotsuga menz i es i i  and Populus tremulo i des ) ,  and 
con s i de r s  the for e s t  hydrology of the area i n  deta i l .  I n  part i cular the author 
r e v i ews and d i scusses ( 1 )  f i eld s t u d i e s  on the e f fect of d i f ferent catchment 
management pract ices on the accumu l a t ion and mel t i ng of snow, and on subsequent 
run-of f ,  and ( 2 )  s i mulat i on mode l s  for p r ed i c t i ng the hydrolog i cal e f fects of 
logging and mod i f i ca t i on of the weathe r .  Relevant l i te r a t u r e  i s  r e v i ewed ,  
requ i r ements for f u r ther research are emphas i ze d ,  and recommendat ions are made for 
applying p r i nc iples of catchment management in land-use plann i ng . 

1 41 2 .  STOTTLEMYER , J . R .  RALSTON , C . W .  Nut r i ent balance relat ionships for watersheds o f  
, tbe Fraser Expe r imental Forest . I N :  Proceedings of the 3 r d  North Ame r i can Forest 

S o i ls Conference, North Carol i na S t a t e  Un i v ,  Rale i g h ,  Augus t ,  1968 . XIV + 527 p .  
Oregon State Uni v .  Press , Corval l i s , Oregon, USA , 1 9 7 1 .  3 5 9 - 3 8 2  
Subject Codes : 3 . 3  
BIO : 7 1 0 3 3608 

14 1 3 .  SWANSON, R . H .  198 5 .  Managing Lodgepole p i ne ecosystems as watersheds . Pages 
3 0 5 - ) 1 3  in Lodgepole p i ne :  the spec ies and i t s management . Sympos ium 
proceedings . Washington State Univer s i t y ,  Pullman, WA . 

The lodgepole p i ne forest type occupies portions o f  the Colorado, Columb i a ,  
Frase r ,  M i s so u r i  and Saska tchewan r i ver headwa t e r s  i n  Canada and the Un i ted 
States . The ons i t e  needs of f i sh for hab i ta t  and clean wat e r ,  as well as the 
needs of downstream water u s e r s  must be cons idered du r i ng any forestry 
operat i ons i n  these watersheds . Clear-cu t t i ng of lodgepole p i ne forests alters 
s t r eamflow by loca l i z i ng snow accumu l a t i on and reduct ion evapotrans p i ra t ion . 
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The phys i c a l  features o f  a managed forest that most a ffect i t s  wat e r -y i e l d i ng 
characte r i s t ics a r e  t ree- cleared edge and clear-cut s i ze . A 50 : 50 pattern o f  
t reed and clear-cut patches n o  larger than 2 - 6  t r ee heights across i n  any 
d i rection should produce maximum wat e r  y i e ld f rom i mmat u r e ,  s t agnant , or 
mature lodgepole p i ne forests anywhere w i t h i n  i t s  range . The Northern Forest 
Research Cent r e  has produced an i n t e r act i ve FORTRAN program f o r  the " hydrology 
portion of the USFS WRENSS procedu r e .  This s imple-to-use procedure e s t imates 
the annual water y i eld change that w i l l  occur under a wide var i et y  o f  . 

s i lvicultural pract ices . 

1 4 1 4 .  TROENDLE , C . A . , LEAF, C . F .  Ef fects o f  .t imber harvest lng i n  the snow zone on 
volume and t iming of water y i e l d . I N :  Int . West Watershed Symp . , 1980 , Apr i l  
3 0 ,  Spokane , WA. 

1 41 5 .  

1 41 6 . 

Wash. State Un i v . .  1980 : 2 3 1 - 2 4 3  
Subject Codes : N/A 
RCA : X 1 2 1 0  

8 . 8 . 5  AGRICULTURE 

BASILE, J . V . , JENSEN , C . E .  
Montana . 
U . S .  Dep. Agr i c .  For . 
Stn . ,  Ogden, Utah. 1 9 7 1 :  
Subject Codes : 8 . 8 . 1  
RCA : X.lI01 

G r a z i ng potent i a l  on lodgepole 

Serv . ,  Res . Pap. INT- 9 8 , Intermt . 
1 1  pp . 

p i ne clearcuts i n  

For and Range Exp . 

Production o f  
contor t a )  i s  
envi ronmental 

understory vegetation f o l lowing clea r i ng o f  lodgepole p i ne ( P inus 
descri bed by mul t i ple regression sets that ident i fy comb i na t ions o f  

factors a f f ec t ing under story vegetat ion produc t i on .  

CLARK , M . B . , MCLEAN , A .  
regener a t i on o f  clearcuts 
Res . Notes , B . C .  F'orest 
Subject Codes : 7 . 1  
L I S C :  4 0 6 1 9 7  

Compat i b i l i ty o f  g r a s s  seeding and coniferous 
in the south cent ral i n t e r i or of B r i t i s h  Columb i a .  
S e r v i c e ,  1 9 7 8 , 8 3 :  2 5  p p .  

The e f fects of sow l ng non- r h l zomatous specles o f  domes t i C  grasses on clearcuts and 
the subsequent g r a z l �g of these on the establ l s hment , s u r v ival and growth o f  
coniferous t r ee spec l e s ,  p r i ma r i ly lodgepole p i ne ( Pinus contor t a  var . 
l a t i fo l i a ) ,  was invest igated . Gene rall y ,  there i s  compa t i b i l i t y  between t rees and 
grass provi ded that cooperat ion e x i s t s  between managers and users of the 
resources . The degree of forage u t i l i za t ion and period of t i me when, and over 
which, the forage is u t i l i zed i s  the most c r i t ical factor in the ove r a l l  quest ion 
of t ree-grass compat i b i l i t y .  Exceptions to many s i t u a t ions can and do occur , 
therefore guide l i nes applicable to spe c i f ic s i tuat ions are unreliable and i t  i s  
necessary t o  take an hol i s t i c  approach t o  the subject o f  t ree-grass compa t i b i l i t y .  
One can only assume that cer t a i n  i nteract ions wi l l  occur i f  spec i f i c  
recommendat i ons are fol lowed . 

1 4 1 7 . MAJAK , W . , PARKINSON, P . O . , et a l .  The e f fect of l i ght and mo i s t u r e  on columb i a  
, � m i lkvetch tox i C i t y  ( to cattle ) i n  lodgepole p i ne forests . 

1 4 1 8 . 
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Comb i.ned land use at Fas s fe r n .  
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Summary Languages : f r ,  es 
Subject Codes : N/A 
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J o i n t  planning o f  forestry and ag r i c u l t u r e  o n  a 2000-ha e s t a t e  i n  the wes tern 
H i ghlands o f  Scotland has increased l i vestock production f rom 200-300 lambs and 3 0  
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calves i n  1 9 5 2  to 500 lambs and 3 3  calves i n  1 9 7 8  on 20% of the a r e a .  Thi s  has 
been aChi eved by improved pas t u r e  and l i vestock management and large i nvestment . 
The rema i n i ng 1600 ha have been a f f o r e s t ed s i nce 1 9 5 5  w i th S i tka spruce, Scots 
p i ne ,  lodgepole p i n e ,  larch ( La r i x  leptolep i s , 1 X eurolep i s ) and DougLas- f i r .  
The i nt e r dependence of farm and forest i s  i ll u s t rated by the occa s i onal use of 
fore s t ry workers on the farm , the sha r i ng o f  spec i a l i s t  mach i ner y ,  and the use of 
plant a t i ons for she l t e r  and g r a z i ng i n  w i n te r .  Employment has i ncreased by 5-6 
t imes . From author ' s  summa r y .  
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