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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 986-87 

Respons ibility Centre:  NORTHERN FORESTRY CENTRE 

NOR-7-01 

Date: January 2 3 ,  1 986 

1 .  P ro j ect : Environment al E f f ects  of Toxic Subs tances an d Vege t a t io n 
Management 

2 .  T i t le :  Assessment o f  air pollutan t  impac t on forest systems and o f  
in dus t rial development in natural areas 

3 .  N ew :  C ont . : X 4 .  No . : NOR-7-01 

5 .  S tu dy Leader:  D . G . Maynar d ,  S . S .  S i dhu ,  M . J .  Apps , S . C .  Zol tai , 
J .  Feng , an d vice Ad d ison 

6. Key Wor ds : S ul phur gases , elemental sulphur , vegetation ,  l o dgepole pine , 
AR-NEWS , biomoni toring ,  environment al impac t assessmen t ,  
advi sory 

7 .  L ocati on of  Work: Reg ion wide wi th emphas i s  on wes t-central Alberta 

8.  S tu dy O bjectives : 

1 .  Describe and assess changes in the fore s t  ecosys tem as a resul t of two 
sour gas pl an t s  i n  wes t- cen tral Al bert a .  

2 .  Determine the mechanism of  par ticulate elemental sulphur dust impac t 
t o  the fores te d sO i l-plant sys tem. 

3. Assess the impac t o f  indus tr ial development on the terres trial 
environment an d recommend measures fo r mi tigating the damag i ng impac ts 
of the proposed  development s .  

4 .  A dvise and contribu te t o  the establ ishment an d sampl ing  o f  AR-NEWS 
plots  in the region an d coo r d i nate the prepar atio n an d analys i s  of 
samples wi th FIDS (NoFC and PFC ) .  

9 .  G oals for 1 985-8 6 : 

1 .  P rov ide consultat ive and a dvisory services and und ertake s t ud ies t o  
resolve problems related to in dus t r ial development i n  natural areas as 
nee ds and opportun i t ies arise i n  consul tat ion with the Program 
Director.  Atten d  wo rkshops an d symposia.  (Maynar d ,  vice Ad d i son, 
S i dhu , Apps , Z ol ta i )  
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2 .  P repare and submit  for revi ew a paper on spat i al , temporal , and 
vertical var i ab i l i ty o f  pollutants and o ther element s in forest soils . 
(Maynard , Add i son , carr ied over from 1 984-85 ) 

3 .  Prepare and submi t for r eview a journal ar t icle on the e f f ec t s  o f  
pollutan t  depo s i tion on so i l  chem is try . (Maynar d ,  Add ison) 

4. Cont inue to  determine the fac tors that cont rol the mobil i ty and form 
of  pol lutants and other elements in fo rest soils . (Maynard)  

5 .  Publish a journal article on the inf luence o f  soil chemi s t ry on the 
populat ion of Thiobaci llus in contaminated so i l s . (Maynard , Add i son) 

6 .  Complete the study on the impact of low pH and high conduc t iv i ty on 
the moss P l eurozium and prepare a manus cript for review .  ( Addison) 

7 .  Publ i sh a journal art icle on the deposi t ion of pollutants from sour 
gas processing as measured by lichen and mos s  elemental content . 
( Addison) 

8 .  Re-examine biomonitoring plot s  in the vicin i ty o f  sour gas process ing 
in wes t- central Alberta.  (Maynard , Add i son) 

9.  Consult with and assist NoFC FIDS staff to carry out the i r  
responsi b i l i ty t o  CFS AR-NEWS program i n  the reg ion. ( S idhu ,  vice 
Add ison ,  Maynard) 

1 0 .  Publi sh a journal art icle on the e f fects o f  concentration and duration 
of exposure to SO L on the lichen Evernia mesomorpha. ( Ad dison , 
f rom NOR-7-02 ) 

1 1 .  Complete and publish a journal ar ticle on the d i s t ribution of SO L 
in fores t canopies . ( Addison , carr ied over f rom NOR-7-02 ) 

12 . P repare and publ ish resul ts  of S02 interm i t tant fum igation 
effec t s  on aspen pho tosynthesis and g rowth.  ( Addi son , from NOR-7 -02 ) 

1 3 .  P repare and submit to the Research Management Division of Alber ta 
E nv i ronment an annual repo rt  on the research accompli shmen ts in 
1 984-8 5 .  ( Addi son , Maynard , from NOR-7-02 ) 

14 . Publ i sh a paper ent i t led '�f fects of S02 on leaf conductance , 
xylem tension, fruc tose , and sulphur levels in jack pine seed l ing s " . 
(Add i son, from NOR-7 -02 ) 

1 5. Complete and submi t a paper on the d i s tribution and e f fects of  smel ter 
emiss ions in the Thompson, Mani toba area. (Carr ied over from 1 983-84 
Hogan at GLFC , from NOR- 7-02 ) 

1 6 .  P repare and submi t for rev iew a journal art icle on the inf luence o f  
elemen tal S dus t on the vascular plant communi t ies i n  the foothills of 
Alber ta.  ( Addi son , carried over from 1 984 -85 ) 
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1 7 . Complete study to determine the influence of  elemental S dust on the 
growth and elemental cont ent of the upper crown of lodgepole pine . 
( Addison) 

1 8 .  Complete preparat i on and submit for rev iew an Informat ion Repo rt on 
uranium mining and mill ing and rad ionucl ides in the terrestrial 
env ironment . ( Apps , carr ied over from 1 983-8 4 )  

1 9 . Publ i sh a journal note on the co lorimet ric determinat ion o f  elemental 
S in  forest l i t t e r .  ( Maynard , Add ison) 

20 . Continue to participate in the DOE Reg ional S creening and Coord inat ing 
Commi t t ee and to part icipat e in environmental asse ssment through 
regional technical subc ommi t tees of RSCC . ( Zoltai)  

Added Goal s :  

2 1 . Publ i sh a j ournal ar t icle on the sul fur cons t i tuent s in soils and 
st reams of  a wat er shed in the Rocky Mountains of  Alber ta in 
collaboration with other researchers . (Maynard ) 

22 . P resent a seminar at the Cant erra Annual Env i ronmental Review on the 
five years of research carried out by CFS around the S t rachan and Ram 
River sour gas plant s .  ( Maynard ) 

2 3 . P ar t ic i pate and present a paper at a Soil  pH Monit oring Workshop 
sponsored by the Research Management Division of  Albert a Environment . 
(Maynard ) 

24 . P repare and submit for rev iew a journal art icle on some considerat ions 
of  visual est imates of  veget at ion for biomoni toring . ( Addison) 

2 5 . P repare and submit for rev iew a journal art icle on fisson track 
mapping of uranium in black spruce twigs . ( Apps ) 

2 6 .  Review NoFC stud ies to ful f i ll mandate o f  the NoFC Env ironmental 
Screening Commit tee .  ( S idhu , Maynard , Zo ltai)  

1 0 . Accompl i shments in 1 985-86 : 

1 .  Consul t at ive and adv isory services have been rendered to a variety of  
government ( federal and provinc ial) agenc ies , indus try ( both energy 
and consult ing companies) and university researchers and managers . I n  
add i t ion , there was involvement with a M . S c .  adv isory commit tee and 
s everal papers for nat ional and int ernat ional journal art i cles were 
reviewed . Contributed to the st andard ization of field and labo rat ory 
me thod s for AR-NEWS . 

2 .  The f irst draft of  the paper on the variability is being prepared 
presently.  The complexity of this subject along with the importance 
of variability in monitoring for acid depo s i t ion has resul ted in mo re 
data and t ime requi red than was originally ant icipated . Add it ional 
dat a  on three s i tes looking at the ef fec t of bulk dens ity and depth o f  
the organic sur face hori zons were co llected and analyzed this summer . 
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A port ion o f  this data may be presented at the ac id forming emi s s ions 
workshop in Calgary in May 1 9 86 . 

3 .  The s t at i s t i cal analysis o f  the soils d at a  was completed this fal l .  
Collat i on and st a t i s t ical analysis i s  be ing done on the depo s i t ion and 
lys imeter data at present . However ,  a port ion o f  t hi s  work was being 
done by P aul Addison and it has been delayed because of hi s t ransfer . 
P ubl icat ion o f  this data by i t self  may not be pos s i ble because of  the 
large var iabi lity problems . S ome of  this may have to  be incorporated 
into publ icat ions in goal #2 and #3 for 1 986-87 . 

4 . A growth chamber study looking at the effects o f  nut rients and 
innoculum at four rates of  elemental S was completed . All the data 
has been collected and the stat i s t ics done on mo st  of the dat a .  This 
study was done in coo perat ion with Dr. J im Germida from the Univer s i t y  
o f  S askatchewan . D r .  G ermida was responsible for measuring the 
microbial elemental sul fur oxid i zing populat ions . 

5 .  A paper ent i t led " E f fect o f  elemental sul fur on se lec ted chem ical and 
b iological pro per t i es in forest soils" by D .G .  Maynard , J .J .  Germida 
and P . A. Add ison was subm i t ted to the Canadian Journal o f  Fo rest 
Research. 

6 .  Technical problems with the growth chamber and gas analyzer ( IRG A) and 
ext ra t ime needed in the field to complete the re- examining of the 
biomonitoring plo t s  delayed the s t art of the expe riment . 

7 .  The paper has been wr i t t en and rev iewed within pro j ec t . I t  is 
presen t ly with the senior author be ing revised . The progress of  the 
paper has been delayed by the autho r ' s  t ransfer t o  O t tawa . 

8 .  The f ield collec t ion o f  the soil and plant material and the 
reasse ssment of  the veget ation was completed June through Octobe r .  
P roblems were encountered i n  sampl ing the pine t rees that resuited in 
more t ime than was originally expec ted . In add it ion the 
re- examination of  the plots took 1 month ins t ead of  ten days due to 
poor weather . Chemical analy s i s  has been s t arted on the soil and 
plant mat erial and should be completed by February . Growt h 
measurement ( i . e . , need le count s ,  weight s ,  e t c . )  have to be done and 
wi l l  s t art when a term po s i t ion is fi lled . The assessment of the 
vegetat ion cover is being col lated at pre sent . 

9 .  D iscuss ions have taken place with: Al berta and Manit oba env ironment 
on the criteria for set t ing up of AR-NEWS plot s and FIDS and 
analyt ical l abo ratory staff at NoFC and P FC for the collect ion and 
preparat ion o f  samples for chemical analysi s . Ass isted in the set t ing 
up of 9 of 1 1  AR-NEWS plo t s  in the prairie reg ion . Co llected data on 
minor vegetat ion on 90 sub-plo ts in add it ion to the AR-NEWS protoco l s  
( FIDS ) .  Init iated a cont ract for the d igest preparat ion and analys es 
of the soil and plant samples from the AR-NEWS plo t s  in B . C .  and this 
reg ion . 
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1 0 . A journal art i cle "The effec t  of  sulphur d ioxide on net C02 
assimilat ion in the l ichen Evern i a  mesomorpha Ny!. " by D .  Huebert , S .  
L ' H irondelle and P . A. Add ison has been publ ished in the New 
Phytologist 1 00 : 643-65 1 .  

1 1 . The data for the paper has been collec ted but the manus c ri pt has not 
been wri t t en .  O ther commi tments owing to P aul Add ison ' s t ransfer and 
the low priority ass igned to this goal have not al lowed for i t s  
completion.  

1 2 . An art i cle ent i t led "Growth and phys iolog ical responses t o  aspen and 
j ack pine to  intermit t ent S02 fumigat ion episode s "  by S .  L ' Hi rondelle , 
P . A. Add ison , and D .  Huebert was submit ted to the Canad ian Journal of  
Botany in August 1 985 and has been accepted and is under revis ion . 

1 3 .  The 1984-85 f iscal year was the f inal year of  the cont ract with the 
Research Management D ivision of Albert a  Envi ronment and ended 1 0  years 
of  cooperat ive work with CFS and Alberta Env ironment on air pollut ion . 
I t  was dec ided that a more comprehensive repor t  reviewing the 10 years 
of CFS involvement with Albert a  Envi ronment was needed . Therefore , a 
more extensive document to  be publ i shed as an I nformat ion Report was 
prepare d .  The manuscript has been rev iewed internally and by three 
member s  of the RMD of Albert a  Envi ronment and has been accept ed . 
The paper has been submitted to the edi t o rial s t af f  o f  NoFC . 

1 4 . A paper ent i t led "E f fect o f  S02 on leaf conduc t ance , xylem tens ion , 
fructose and sul phur levels on j ack pine seedl ings" by S .  L ' Hi rondelle 
and P . A. Add ison has been publ ished by Environmental P ollut ion S eries 
A 39 : 37 3-386 . 

1 5 . The first  draft has been completed and is with the senior author at 
GLFC . Add i t i onal analys is on sulfate adsorpt i 9n is being carried out 
and the second d raft is being prepared . 

1 6 . The first  draft o f  the paper ent it led " E f fect of  element al sul fur on 
vegetat ion "  by K . A. Kennedy , P . A. Addison , and D . G .  Maynard has been 
reviewed within the group . Considerable reworking o f  the paper was 
required and a second draft has been completed . F inal revis ion and 
submission of  t he article to  Water , Air and Soil Pol lut ion will be 
completed by March. 

1 7 . The sampl ing of  the 7 age clas ses o f  pine at 4 si tes down a grad ient 
f rom the S t rachan sour gas plant has been completed . S ampling was 
done every 2 months throughout last winter and every month du ring the 
fro s t  free per iod . The last sampl ing was completed in September . 
Chemical analysis o f  all the pine t is sue has been completed . 

18 . The f i rst d raft of  an I nformat ion Report on uranium mining and mill ing 
is in the final stages of  preparat ion and should be completed in 
February , 1 986 . S ec t ions of the draft have been rev iewed wi thin t he 
group . 
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1 9 . A j ournal art icle ent i t led "Ext rac t ion and determinat ion of  elemental 
sul fur in organic hor i zons o f  forest soils" by D .G .  Maynard and P . A. 
Add ison has been publ i shed in the Canadian Journal of  So i l  S c ience 
6 5 : 8 1 1-81 3 . 

20 . P ar t ic ipated in f ive DOE reg ional S c reening and Coord inat ing Commit tee 
mee t i ng s .  P ar t i c i pated as members for four subcommittees and was 
chairperson for one o f  these subcomm i t tees . 

21 . A paper ent it led " Sulfur con s t ituents in so i l s  and s t reams o f  a 
water shed in the Rocky Mounta ins of  Al ber ta" by M.J . Mi t chell , M. B .  
D av i d , D . G .  Maynard and S . E .  Telang has been accepted for publ icat ion 
in the Canadian Journal of Forestry Research and will appear in the 
April  1986 issue . This paper reported data on the Marmot Creek 
Watershe d .  

22 . P resented a review on o u r  5 years re search around the S trac han and Ram 
River sour gas plan t s  at the Canterra Annual Envi ronmental Review, 
October 16 , 1 985 . 

2 3 . P resented a paper ent i t led " Al ternatives to  soil pH monitoring : Total 
and elemental sul fur analys is "  at the S o i l  pH Worksho p ,  November 8 ,  
1 98 5 . The workshop was sponsored by the Research Management Div i s ion 
of  Al ber ta E nvironment to  assess the ir soil monit oring program around 
sour gas plants in Al bert a .  The paper was well received and the f inal 
recommendat i ons of the workshop par t i ci pan t s  was that a total S or 
e lemental S analysis be included in any rev is ion of the current 
monitor ing worksho p .  

24 . A paper ent i t led " Some conside rat ions for the use o f  v i sual estimates 
of  plant cover in biomonitor ing" by K . A. Kennedy and P . A. Add i son has 
been accepted for pu bl ication in the Journal of Ecology . 

2 5 . A paper ent it led "F isson track mapping o f  uranium in black spruce 
( P icea mari ana) twigs"  by M . J . Apps , M.J . M .  Duke , and B . V .  Turner was 
accepted for publ ication in the Journal o f  Rad ioanalyt ical and Nuclear 
Chemist ry . 

. 

26 . Reviewed NoFC s tud ies to fulfill  mandate o f  the NoFC Environment al 
S creening Comm i t t ee .  

1 1 . Goals for 1986-87 : 

1 .  P rovide consul tative and advisory services and undertake. s tudies to 
resolve pro bl ems related to  indus t r ial development in natural areas as 
need s and oppo rtunit ies ar ise in consultat ion with the P rog ram 
D i rector . Cont inue to part i c i pate in departmental and 
interdepartmental comm i t tees as required , includ ing the NoFC 
Envi ronment al S creening Commit tee . At tend workshops and symposia.  
(Maynard , S idhu ,  Apps , Zol tai , Feng , vice Add ison) 

2 .  P repare and submit for rev iew a paper on the sources of  variabi l i t y  of 
pollutants and other element s in forest  soil s .  A port ion of  this data 
will be presented at a workshop on ac id depo s i t ion in Calgar y ,  May 
1 986 . ( Carr ied over from 1 985-86 , Maynard ) 
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3 .  Publi s h  a journal ar ticle ent i t led "Effect of  elemental sul fur on some 
chemical and biologi cal prope r t ies o f  forest soil s " . ( C arried over 
f rom 1 984-85 , Maynar d )  

4 .  P repare and submit for rev iew a j ournal art icle o n  the int eract ion of  
Thiobacillus populat ions and so i l  chemis t ry in element al sulfur 
contaminated so i l s . (Maynard ) 

5 .  P ubl i sh a journal art icle on " Elemental content o f  Hypogymnia physodes 
and P leurozium schreberi near sour gas process ing in Alberta" . 
( Addison) 

6 .  P repare and submit the final report on ecological changes of  a forest 
system caused by sour gas process ing . ( Maynard )  

7 .  Cont ribute t o  AR-NEWS program in a consultative and adv isory role . 
E s t abl i sh two AR-NEWS plots and co llect vegetat ion and so i l s  in 
addi t ion to the F ID S  requirement s  in 30 subplots . Complete soi l 
sampl ing to  make up deficienc ies in the plots  set up in 1 985 . 
Compl ete the soil and vegetat ion analyses for 1 985 and samp les 
collected in 1 986 . Submit results to FIDS . ( S idhu , Maynard ) 

8 .  Complete and submi t a paper on the d is t r ibut ion and ef fects  of  smel ter 
emiss ions in the Thompson , Manitoba area.  ( Carried over from 1 984-85 , 
Hogan; Maynard will be the NoFC contac t )  

9 .  Publish a journal art i cle o n  "The ef fects o f  particulate elemental 
sul fur on veget a t ion " .  ( Maynard ) 

1 0 . P repare and submit for rev iew an ar t icle on the seasonal variat ion in 
elemental concent rations of  P inus contorta in pol luted and 
non- polluted areas . ( Maynard ) 

1 1 . Complete and publ ish I nformat ion Repo rts on the uranium m1n1ng and 
mi ll ing and rad ionuc l ides in the terrest rial envi ronment . ( Apps ) 

1 2 . P ubl ish an Informat ion Report on the E f fect o f  Oil  S and s em iss ions on 
the boreal fores t ( Maynard ) .  

1 3 .  Prepare and submit a journal ar t i cle on the inf luence of  element al 
sul fur on soil animal s .  ( Maynard , PRUF cont rac t repor t )  

1 4 . Init iate study t o  det ermine the physiological response o f  forest t rees 
to acidic soils . ( vice Add ison ) 

1 5 . Determine the relative sensitivit ies of  forest spec ies to acidic soil 
condit ions and ini t iate a study to determine the physiolog ical bas is 
for sens itivity.  ( vice Add ison) 

1 2 . P ublicat ions 1985-86 : 

Apps , M.J . ,  M.J .M.  Duke , and B .V .  Turner . 
black spruce ( P icea mar iana) twigs . 
Nuclear Chemistry . ( in pre s s )  

1 9 86 . F i sson track map ping of  
J ournal of  Rad ioana1yt ical and 
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Hueber t , D . , S .J .  L ' H irondell e ,  and P . A. Add ison . 1 985 . G rowth and 
phys iolog ical response on net C 02 assimilat ion in the l ichen Evernia 
mesomorpha Nyl . New P hytologi s t  1 00: 643-65 1 . 

Kennedy , K . A. and P . A. Add ison . 1 986 . Some cons iderat ions for t he use 
of visual est imates of plan t  cover in biomoni t oring . Journal o f  
E cology . ( in p ress )  

Kennedy , K . A. , P . A. Add ison , and D . G .  Maynard . 1 985 . E f f ects o f  
par t i culate elemental sul phur on moss . Environmental Pollut ion S eries 
A 3 9 : 7 1- 7 7 . 

L ' H i rondelle , S .J .  and P . A. Add ison . 1 985 . E f f �c t  o f  S 02 on leaf 
conduc tance , xylem tension , fructose and sul phur levels on j ack pine 
s eedl ings . Env i ronmental P o llut ion S eries A 39 : 343-3 86 . 

Maynard ,  D . G .  and P . A. Add ison . 1 985 . Ext ract ion and de terminat ion of  
elemental sul fur in organic hor izons of  forest soil s .  Canad ian 
Journal o f  Soil  S c ience 65 : 8 1 1-81 3 .  

Maynard ,  D . G . , J .W . B .  S t ewar t , and J . R .  Bet t any.  1 985 . The effects o f  
plan t s  o n  soi l  sulfur t rans format ions . S o i l  B iology and B iochemis t ry 
1 7 : 1 2 7 - 1 34 . 

Mitche l l , M. J . , M. B .  David , D. G .  Maynard , and S . A. Tel ang . 1 9 86 . Sul fur 
con s t i tuen t s  in soils and s t reams of a wat ershed in the Rocky 
Mountains o f  Albert a .  Canad ian Journal o f  Forest Research • .  ( in 
press , Apr i l  1 986 ) 

1 3 . Environment al Impl icat ions : 

1 4 . 

The NoFC Env i ronment al S creening Comm i t t ee has evaluated the propo sed 
study ac tivit ies . On the basi s  of in format ion provided by the study 
leader , the commit tee concludes that t hese ac tivit ies are not potent ially 
detrimental to the envi ronment . 

Resources 1 986-8 7 : 

PY s :  P rof . : Apps 0.2  
Feng 0. 1 
Maynard 0.6 
S idhu 0. 3 
Zolt ai 0. 1 
V ice Add ison 0. 7 

Tech. : Radford 0.6  
Ridgway 0. 7 
Fairbarns 0. 3 

Total : 3 . 9 

Term/ Student : 0. 3 

o & M :  12  K 

Capital : 7 K ( autosampler ICP- AES ) 
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15 . S ignatures : 

Invest igator P rogram Director , P ro tec t ion 

I�igator Regional Director General 

Invest igator 

I 

I nvest igator 
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CAN ADI AN FORESTRY SERV I CE 

STUDY ST ATEMENT 

1 986-87 

Responsibi l i ty Cent re : NORTHERN FORESTRY CENTRE 

Dat e :  J anuary 2 3 , 1986 

1 .  P rojec t : Environmental E f fects o f  Toxic Subs t ances and Vegetat ion 
Management 

2 .  T i t l e :  Envi ronmental impact and residue chemistry of  forestry herbicides 

3 .  New :  Cont . :  X 4 .  No . :  NOR�7-04 

5 .  S t udy L eader :  S . S .  S idhu , J .  F eng , 

6 .  Key Words : Herbicides , forest system ,  per s i stence , degradat ion , 
adsorpt ion , d esorpt ion , environmental impac t ,  residue 
chemis t ry 

7 .  Locat ion of  Work : Reg i on wide 

8 .  P roblem Analysi s :  

Herbicides , as well as nonchemical met hod s o f  weed control such as s i t e  
scar i f icat ion , prescribed burning , mechan ical and manual treatments 
provide a wide range o f  o p t i ons for fores t  weed management . Even though 
the effec tivenes s  of herbicides for con t rol of weed spec ies in forest ry 
has been recognized s ince the int roduct ion of  the phenoxy herb icides , 
the i r  use in forestry has lagged far behind that o f  agricul ture . At 
present , forestry use of herbicides in Canada i s  less than 0 . 5% of the 
t o tal used in agricul ture . The limi tation in the use of herbicides as a 
s i lvicul tural tool is to some extent a resul t o f  the lack of  inf ormat ion 
avai lable on the environmental effec t s  of these compound s in the nat ural 
envi ronment . While various herbicides have been tested by CFS over the 
last several decades ,  herbicide studies have never cons ti tuted a top 
priority in forest management research act ivi t ies . In add i t ion , the 
agrochemical indus t ry has never had a research and develo pment program of 
any duration for forest ry use o f  herbic ides in C anada . 

Currentl y ,  the Forest Pest Management Inst i tute ( FPMI ) o f  CFS , as a 
Nat ional I ns t i tute , has the mandat e to  conduct herbicide research for 
forest resource management in Canada. The aims of FPMI ' s  Herb ic ide 
Research Project are to accelerate the development of new herbic ides , to 
refine and improve methods of  uti l i z ing exi s t i ng product s , and to improve 
applicat ion technology and formulat ion characte rist ics to enhance 
effectiveness of the herbicides while minimiz ing the impact on the forest 
ecosystem.  
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One of  the major areas of  concern , with s ignif i cant data gaps , is the fate 
of  herbicides ent ering the forest ecosystems . Available informat ion on 
residue chemis t ry and env ironmental impact of forest  herbic ides under 
Canad ian climatic cond i t ions , particularly in the bo real forest , is very 
l imit ed .  Therefore ,  NoFC p ropo ses to  carry out research , relevan t  to the 
Wes t ern and Northern Reg ion , on the per sistence , mobi l it y , degradat ion , 
and fate o f  forest herbicides and thei r  metabo l i tes in the terrestr ial 
envi ronmen t . In add i t ion , at tempt s will be made to as sess t he impact o f  
herbicide appl icat ion o n  the plant commun i t y  a s  a whole to  evaluate the 
influence of this s ilvicultural prac t i ce on p l ant communi t y  s tructure and 
forest produc t ivi t y .  These stud ies are essent ial if suff i c ient 
information is to be generated to make informed decis ions reg ard ing t he 
use o f  herbic ides in thi s  region . 

I n  order to avo id fragment at ion o f  envi ronmental impact and residue 
research stud ie s , NoFC will ensure that the data col lected is avai lable to 
FPMI , provinc ial governments , and the publ i c . Al so , the inf ormat ion 
obtained from this study will be integrated into vegetat ion management 
guidel ines/ prescript ions to be developed through a parallel study on 
" F ie ld Test ing and Evaluat ion of Fores t ry Herbic ides" in NOR-lO . 
I n i t ially , three maj or herbicides , namely Roundup , V el par , and Garlon , 
will be invest igated . 

9 .  S t udy Objec tives : 

1 .  Determine the fate o f  herbic ides in the forest ecosystems , by s tudying 
persist ence , late ral and downward movement ,  degradat ion , and 
adsorption/desorpt ion charac terist ics in reg ionally impo rtant forest 
soils under l aborat ory and -field cond i t ions . 

2 .  Evaluate the impact o f  herbicides on the structure , compo s i t ion , and 
dynamics of  forest  plant communit ies , inc lud ing mycorrhi z al aspec t s .  

3 .  P rovide -federal , provinc ial , and indust rial resou rce managers in the 
region with advice on the environmental effec ts  of  the use o f  
herbicides i n  forest ry appl icat ions . 

1 0 . Goals for 1 985-86 : 

1 .  Review avail able publ i shed and unpublished l i terature on the use of  
herbic ides in forestry appl icat ions . ( S i dhu) 

2 .  S et up l iaison with sc ient i s ts at FPMI , univers i t ies and prov inc ial 
inst itut ions who are involved in herbicide research . ( S idhu) 

a. Revi ew available l i terature on current t echniques in the analysis 
of  herbicides and herbic ide residues . 

b .  Review and develop f ield sampl ing design and procedures to samp le 
vegetat ion and so i l s .  

c .  Review and develop the capab ility o f  NoFC t o  analyze for pro po sed 
herbicides and herbicide res idues . 
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3 .  P repare detai led plan of  the study to  determine the d irect 
env ironmental ef fec t s  of  herbicide appl icat ions in natural fores ted 
areas for implementat i on . ( S idhu) 

4 .  Collabo rate with Manitoba Environment ' s  herbicide p roj ect which is 
par t  o f  Canada-Manitoba Forest Renewal Agreement . ( S i dhu) 

Added Goals :  Goals 5-7 with the arrival o f  a PDF ( C hakrav arty) i n  August , 
1 985 . 

5 .  Review l it erature on the e f fec t o f  hexaz inone (Ve1 par and P ronone) , 
glyphosate ( Roundup ) , and Trichlopyr ( Garlon) on myco r rhi zae . 
( S idhu , Chakravarty )  

6 .  P repare a research pro posal f o r  the s tudy of  effects of  he r bicides on 
mycor rhi zae ass oc iat ed with whi te spruce and lodgepole pine in 
controlled and field cond i t ions . ( S idhu ,  Chakravarty) 

7 .  I solate and culture common mycorrhiz ae associated with P inus contort a 
and P icea glauca . ( Chakravarty)  

8 .  I n i t i ate exper iments on the effec t  o f  hexaz inone on in v i t ro and in 
vivo g rowth o f  mycorrhi zae associated with P inus contorta and P icea 
�ca.  ( Chakravarty)  

9 .  E st abl i sh field plo t s  on an aspen cutover s i t e  selec ted for the s tudy 
of envi ronmen t al impact of mechanical , manual , chemical silv iculture 
s i t e  preparat ion method s .  ( S idhu )  

1 0 .  Cont ribute to  wor kshops o n  "Toxic chemical s :  Management i n  t he 
prai r ie region" . ( S i dhu) 

1 1 . P repare plans for an interd isc iplinary research on vegetation 
management under the Canada/Al bert a  Agreement . ( S i dhu) 

1 2 . P repare d raft of publ icat ion as Informat ion Report prepared under a 
PRUF cont ract . ( Malik and V anderBo rn) 

1 1 . Accompl ishment s in 1 985-86 : 

1 .  Rev iewed avai lable publ ished and unpu bl ished l i t erature on use o f  
herbic ides i n  forestry appl icat ions . 

2 .  E stabl i shed l iaison with sc ient i sts  at FPMI , EPS , AFS , BC MF ,  
University o f  Al ber ta , Al berta Environment , University of Guelph , 
University of  Toronto , Canad ian Forestry Cent res at MFC , GLFC , and 
NeFC and indus t ry .  

a .  Reviewed available l it e rature on cur rent techniques i n  the 
analysis of  Roundup and Velpar . 

b. Rev iewed and developed field sampl ing des ign and procedures for 
vegetat ion and soi l s .  
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3 .  Prepared a deta iled plan o f  a benchmark study to  determine d irect 
environmental effects of vege tat ion management techniques ( chemical 
herbicides , mechanical , manual ) i n  natural fores ted areas . 

4 .  Collaborated with Man i toba Env i ronment in herbicide proj ect which is a 
par t  of  Canada-Mani toba Forestry Renewal Agreement . P rovided liai son 
to FPMI , provided methods to sample vegetat ion , soils , and air for 
herbic ide deposit s and herbicide res i dues . 

S. Reviewed l it e rature on the effects o f  herbicides includ ing hexaz inone 
(Velpar and P ronone ) , g lyphosate ( Roundup ) , and Trichlo pyr ( G arlon) on 
mycorrhi zae . 

6 .  P repared a research proposal for the study o f  effec t s  o f  selec t ed 
herbicides on mycorrhi zae assoc iated with lodgepole pine and white 
spruc e .  

7 .  I solated and cul tured common mycorrhi z ae ( Hebeloma crustulini forme , 
Laccaria laccata ,  Suillus tomentosus , Thelephora amanicanum and T .  
t errest r i s )  assoc iated with P inus contorta and P icea glauca . 

8 .  Init i ated experiments to study the effec t s  o f  hexaz inone on i n  vi t ro 
and in vivo growth o f  mycorrhi zae associat ed with 2 t ree spec ies ( see 
7 ) .  

-
--

9 .  E s t abl i shed f ield plo ts  on an aspen cutover , the s i te o f  a benchmark 
study , for the study of environment al impacts of mechanical , manual , 
and chemical methods o f  vegetation management . I ni t iated sampl ing 
veget at ion for pretreatment assessment s .  

10 . Cont ributed to 3 workshops on Toxic Chemical Management . The results 
would be used in formul at ing DOE integrat ed pol icy and set t ing 
priorit ies for manag ing t oxic chemicals in the prairie reg ion . 

11. P repared detai led plans for an int erd iscipl inary rese arch for 
vegetat ion management under the Canada- Alberta Forest  Resource 
Agreement in coo perat ion with NOR- I0 and AFS . 

12. P repared a publ icat ion draft for an I nformat ion Report ent i t led "The 
need for herbicides in forest resource management " .  The report has 
been rev iewed and is with the editor . The publ icat ion is based on a 
report produced under a PRUF gran t to the Univer sity of Albert a .  

12. Goals for 1 986-8 7 : 

1. E s tabl ish f ield vegetation sample plots  on P roc ter & Gamble FMA 
southwest of Grande P rairie in coo perat ion with NOR- I0 for Method s-I 
and Method-II in the benchmark study area.  ( S idhu)  

2. Sample vegetat ion and soils  for  pre- t reatment applicat ion data for 
Me thods-II and pos s i bly Method-I . ( S idhu , Feng) 

3 .  S ample vegetat ion and soil ( and pos s ibly wat er)  for pre- herbicide 
appl icat ion for herbicide res idue analysi s  for Method-II . ( Sidhu ,  
Feng ) 



1 1 3 

4 .  S ample vegetat ion and soi l s  f rom post- t reatment data for Method-I I  
p lo t s  and po ssibly f o r  Me thod-I p lots . ( S id hu ,  F eng) 

5 .  S ample vegetat ion , soils , water , and depo s i t ion plates for 
pest-herbic ide appl icat ion and re sidue dat a .  ( S idhu , Feng ) 

6 .  Develop and establ i sh herbicide re sidue chemical l aboratory ,  
s treaml ine analyt i cal method s for hexaz inone and ini t iate analyses o f  
samples co llected during summer 1 9 86 . ( F eng ) 

7 .  Continue to p rovide federal , provincial , and indus t r ial resource 
manager s in the region on the environmental effects of  the use of  
herbicides in  forestry applicat ion . ( S idhu ,  Feng ) 

8 .  Continue to part i c i pate in ECW and CFS Weed Management Coordinat ing 
Comm i t t ee .  ( S idhu , Feng) 

9 .  Complete experiments on the effec t s  of  hexaz inone and Roundup on in 
v i t ro g rowth of 5 spec ies of  mycorrhizae and prepare draft manus cr ipt 
for publ ication by March 1 986 . ( S id hu ,  Chakrav arty) 

1 0 .  Complete experiments on the ef fec t s  o f  hexaz inone o n  pl ant growth and 
survival of  naturally occurr ing and art i f ic ially innoculated 
mycorrhiz ae assoc i ated with P .  contort a and P icea glauca .  
( Chakravarty) 

1 1 . P repare a draft for publication of  resu l t s  of  experiment in No . 10 
( J anuary 1 987 ) .  ( S idhu , Chakravart y )  

1 2 . P l an and init iate experiments o n  the ef fect of  hexaz i none of  
mycorrhi zae in pine and spruce seedl ings under asept ic cond ition s .  
( S idhu , Chakravarty) 

1 3 . Plan for experiments to study the effec t s  of  hexaz i none on micro f lora 
popul at ions in control plo t s  and plo ts  t reated with hexaz inone . 
( Chakravarty )  

1 3 . Publicat ions 1 985-86 : 

N i l  

14 . Environmental Implicat ion s :  

The NoFC Envi ronmental S creening Commit tee has evaluated the propo sed 
study act ivi t ies . On the bas is of informat ion provided by the study 
leader , the committee conclud es that these act ivit ies are not potent i ally 
detrimental to the environment . ( For Envi ronmental Implicat ions o f  
herbic ide appl ication , also see NOR- I0 & NOR-36-02-0 1 ) .  

1 5 .  Resources 1986-87 : 

PY s :  P ro f . :  S idhu 0 . 7  
Feng , J .  0 . 8  



Tech.: Fairbarns 0.7 
Milward 1.0 
Feng, C. 1.0 

11 4 

Total: 4.2 (In addition a PDF (Chakravarty) 
contributes to this study). 

Term/Student: 1.8 (0.6 from Agreement) 

o & M: 10 K (+40 K from NOR-36-02) 

Capital: 100 K (Agreement see NOR-36-02-01B) 

16. Signatures: 

Invest{gator 

Investigator 

Program Director, Protection 

Regional Director General 
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CANADIAN FORESTRY S ERVICE 

STUDY STATEMENT 

1 986-8 7 

Res ponsibili t y  Centre:  NORTHERN FORESTRY C ENTRE 

1 .  P roject : Regenerat ion and P lant a tion Management 

NOR-1 0-04 

Date:  J anuary 1 4 ,  1 98 6  

2 .  T i t le :  Chemical con t rols of pes t s  and vege tation i n  managed fo re s t s  

3 .  N ew: C ont . : X 4 .  No. : NOR-1 0-04 

5 .  S tudy L eader: J .  D rouin 

6 .  Key Words: Ef f icacy, s pr a ying toxicology, pes t ic ides , reg i s tra tions , 
res iduals , formul a tions, herbi c id e s ,  pheromones 

7 .  L ocat i on o f  Work: P ra irie Region 

8. S tudy O bjec ti ves : 

1 .  To develop cont rol me thods and assess needs on the use o f  herbic ide s  
and pe s t icides and evaluate pheromones a s  a tool i n  forest 
managemen t .  

2 .  Conduct pes t ic ide e f f icacy t rials for various dosages , for mulat ions 
and t imi ng and to determi ne pe rcen t  mo rtal i t y  of hos t species. 

3.  Prov ide data to a id r eg i s t ration recommendations for selec ted chemical 
produc t s .  

9 .  Goals for 1 98 5-8 6: 

1 .  Con t inue asses sment and monitoring o f  establi shed herbic ide plo t s  i n  
Alberta/Mani t oba a s  per ECW (We s tern) pro tocols - cont inue field tests  
with V elpar L iquid at  Faus t ,  S l ave L . , Grande P rairie,  Edson and wi th 
Garlon ( XRM-4 02l ) at Cal ling L ake; wi th hexazi none g ranul ar lOG a t  
Faus t - all fo r coni fer release. 

2. Ass i st Dupont Canada/Alberta Forest S e rv ice fo r vege tat ive assessmen t s  
a t  Cal li ng lake hexazi none aerial s pr ay and s po t  gun appl ic atio n in 
acco rdance wi th pro tocols - assume lead in test plo t s  being 
d i sc onti nued by Dupo n t  a t  Cal ling Lake . 

3 .  Continue evalua t ion of pheromones with Nat ional Research Counc il and 
J:'FRC . 

a. Moni tor pine shoot mot h  Rhyacionia buoliana d i s t r ibut ion and 
s pread .  
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b. pos sibil i ties of  s ex-a t t rac tant deve lopmen t fo r sho o t  pine 
terminal weevil s .  

4 .  Con t inue wi th s t rong support from /wi th FPMI , ECW, ECP UA and a s  
S umma r izer and Ch airman f o r  Silvi cul t ur e  Sec tio n  (ECW We s tern) . 

Added G oals : 

5 .  Ass i s t  o n  Grand e P rairie vege tation management project .  

6 .  Herbic ide tour s  - d emonstrat ions with AFS . 

7 .  Call ing L ake vegetation asses sments with Dupont .  

8 .  Review ,  edit  publ ications by Malik/V an DenBorn/ Radvanyi/Hirat suka . 

9. Perform duties as P res ident of Entomolog ical S oc iety of Alber ta.  

1 0 .  Accompl ishments i n  1 98 5 -8 6 :  

1 .  Continued asse s smen t s ,  moni toring ,  final measur ements of  e s t abli she d 
herbic ide pl o t s  i n  Al ber ta using guidelines/ t echnique s of  1 ,  2 ,  3-5 
year measurements establi shed by ECW (We s tern ) . Con tinued wi th field 
t e s t s  of  Velpar "L " wi th exac t-delivery s po t  gun appl ication at  Grande 
Prairie,  Economy T ower S upplement al on May 6 .  (1 0 -6 9) 

2 .  Due to general pol icy d i rec t i ve - all aerial appl icat ions in t he 
province we re c ancel led in the s pr ing . P roposed test w/ Gar lon 
( tr iclopyr) at Grande P ra i rie was cancelled on agreement wi th FPMI 
priorities.  A large aerial t rial at  Ca l ling lake wi th P rono ne 1 0/5 G 
was re scheduled for g round appl ication ( P fi zer Can ad a) on June 10-1 5 .  
As s i s ted P f iz e r  wi th P ronone 1 0 /5 G w( hexaz inone) tr ial appl i ed June 
1 0 -1 1  at 1 ,  2 and 4 kg a . i . /ha, replicated 3x, w/cont rol for each 
d os age.  P lot  s ize was 2 ha (1 00 x 2 00) (2 1 pl o t s )  includ ing 4 -50 x 
1 00 m plo t s ,  wi th 2 0  s ubplo t s ,  c rop tree centered , c ircular at 2 m 
r adius,  centre s taked .  Cr op trees we r e  tagged sampled measured , 
recorded as per ECW pro tocols/gu id eline s .  P revege tation as ses sment 
taken June 1 1 -1 5  whi l e  c rop response/ e f f icacy we re asse ssed Aug .  2 5 .  
Preliminary res ults  ind icate good t o  exc ellent con t rols at 1 and 2 kg 
a . i . /h a  ( 1 0-6 9) . 

3 .  Con tinued evalua tion o f  pheromones wi th Nat ional Research Counc il a t  
S aska toon wi th Dr.  E . W .  Underhi l l ,  D r .  H. R.  Wo ng and C .  Ren tz on 
P e t rova metallica to complete b i ology , as well as b iology on 
P rotecteras s pp. feeding on Man i toba Maple seeds and laterals in 
Alberta and monitoring of the pine shoot moth Rhyacionia buo l iana with 
s ex at t ract ant recen tly deve loped by T . G .  Gr ay (PFC , V i c t o ria) and on 
the larch casebearer C oleophora lari cella. No pine shoot moth were 
recovered in Al ber ta and Man i toba. No larch casebearer recovered in 
in Alberta. In  Manitoba, large numbers ( 1 1 1 4 ) of what was ten tat i vely 
iden t i f ied as l arch case bearer adul t s .  We are awa i ting pos itive 
ident i f icat ion f rom Ot tawa. (Re po rts on P .  metalli ca and P roteoteras 
s pp. wi l l  fo l low sho rtly ) indicat ing s pread / d i s t r ibu t i o n  has no t 
occurred in e i ther Mani toba and Alberta - bo th from US A o r  
Ont ario/ B . C .  
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a. Mo ni to r  s pr ead/ d i s t r ibut ion o f  R .  buol i ana - pine shoot mo th 4 @ 
Porcupine H i l l s ,  4 @ Belly River, Alber ta and P iney ,  Mani toba - No 
adu l t s  r ecovered - Re po rt  to  fol l ow .  (1 0 -6 7 ) 

b. Moni tored s pread/d i s t r ibution & field test  attractants for larch 
Casebearer, (C . l aricel la ) .  6 @ Castle Moun tain, Al ber ta, 6 @ 
S pr ague, Manitoba - No adults  recovered in Albert a. L arge numbers 
o f  adul t s  we r e  tentative ly identi f ied as casebearer from Sprague -
no pos i t ive iden t i f ication from Ottawa to date.  

c.  Moni tored peak emergence o f  P.  metallica (pi tchnodule maker) at  
H in ton to c ompl ete biology by obtain ing ma ted adult-egg laying and 
emergence ( 6  trap s )  - Re port to follow. ( 1 0-6 6) 

d. Moni tored eme rgence of  P roteoteras acsculana on M-maple to obtain 
eggs and biology as we l l  as unknown seed feeding P roteo t eras spp. 
Report to follow .  

e .  Collected, identi fied , reared and obtained d i s t r ibutions o f  
P is sodes t e rminali s  on pines in Sa ska tchewan/Ma n i toba/ Al ber ta t o  
obtain parasiti sm, d i s t r ibution and d amage e s t imates i n  Alberta -
repo r t  to  fol l ow  on pine terminal we evi l .  ( 10-68 )  

4 .  Cont inued close ties wi th FPMI , as Cha i rman and S ummar i zer for Expert 
Commit tee on Weeds , S i l vi cul ture S e ct ion (We s tern) . Organ ized , 
chaired a mee t ing of representat i ves (indus try, governmen t s , 
federal/ provi ncial , chemi cal comp anies)  to ECW S i l vi cul t ure on July 9 
for prairies and B . C . : main topic pro tocols/guidel ines for herbicid e 
r esearch i n  wes tern r eg i o ns ;  and technical papers session at De cember 
2 -5 ECW mee t ing 1 98 5, need for more abs t ract s - agenda proposals , 
Feed , food and fibre r eg i s tratio n. As member of pl anning/o rganization 
commi t tee a t tended 5 mee tings as Fores t ry representat i ve set up 
agendas ,  s e t  up regi s t ration of s i l vi cul t ure group, ma intained strong 
t ies w/ECPUA, Ag ric. Canada reg i s trat ions . 

Con t inued as Forestry representat ive for Western Commi t tee on Cro p  
P e s t s  fo r the We s tern Fo rum ,  as Sub Co mmit tee Chairman fo r berry crops 
Greenhouse Ornamental shade shelterbel ts , house and home greenhouse 
plants,  as we l l  as seaso nal wood and timber s t ructures.  

Added Accomplishments : 

5 .  As s i s t ed L .  Brace, Coo rd ina tor on top pr iority V egetat ion Manag emen t 
P roject at  Grande P rairie s tar t ing in Augus t wi th work pl an objectives 
exper imental deSign, personnel l i s t s  and materials required , permi ts  
and d raft design.  In  September assi sted in fi eld basel ine layout o f  
blocks , l ines and sub-plot layou t ,  forms fo r vegeta t ive asses sment o f  
the en tire primary test s i t e  by September 30 , includ ing 9 36 sub-pl o t s  
located/ marked . P r e-trea tmen t asses sment t o  con t inue be fore chemical 
t reatment by fal l 1986 . Thi s  project superceded planned mo nitoring or 
proposed herbicide wo rk at Grande P rairie/S lave Lake/Call ing L ake . 

6 .  Conduc ted tours ( 2 )  talks /demonstration on he rb icides wiD. P ave r ,  
S lave Lake , Al ber ta Fo rest Servi c e  re-controls , dosag e s ,  t iming , 
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efficacy , ECW p ro tocols , s po t-gun appl ications a t  s t r awb erry Cr eek and 
Faust plo t s ,  as well at Swan H i l ls (AFS aeri al s prays) on August  2 6, 
September 5 and July 1 1 ,  t o  Fo res t ry ,  I ndus t ry and Chem i c al 
companies . 

7 .  Ass i s t ed  Dupont on tour at Cal l i ng  L ake V e l par "L to, G g round and 
aerial appl i cations ,  fo r i ndu s t ry ,  gove rnme n t s ,  private,  and AFS 
personnel . 

8. Revi ewed , ed i ted , publ icat ion s / re ports on Herb ic ides ( Malik -
V anderBo rn) , Hare control (Rad vanyi ) ,  Vege tation Manageme nt I ndus t r ial 
( Alberta E nvi ronmen t ) ,  pes t  leaflets on S il ve rleaf and Rus t s . 

9. As pres ident E n t omolog ical S oc iety of Albert a ,  o rgan i zed , conduc ted 
t hree execu t i ve mee tings and one annual mee ting in L e thb ridge wi th 
proceedi ngs for t he pre sentation of papers by members of  the S ociety . 

1 1 .  Goals f o r  1 986-8 7 : 

1 .  S ummari ze and publ ish the res ults o f  e f f icacy and c rop toleranc e 
experiments e s tabli shed in Al berta and Man i toba s ince 1 980 .  (1 0-7 5 )  

2 .  P repare f inal report on use of pheromones for asse s s ing popula t ions o f  
P e t rova metallica. ( 1 0 -66 ) . ,  

3 .  P repare f ile repor t  on d i s t ribu t ion and s pread of p i ne shoot moth 
(Rhyacionia buoli ana ) .  (1 0-6 7 )  ( Comp l e ted J an .  6 /8 6 )  

4 .  Obtain addi t ional data for S askatchewan and Man i t oba. I nc lude jP 
t e rmi nal we evi l in b o th c ases. P repare repo rt fo r prairie region on 
abundance and con t rol pos sibilities for wP weevi l ,  roo t collar we evi l  
and terminal we evi l .  (1 0 -68)  ( Compl eted J an .  1 4 /8 6 )  

5 .  Conduc t  small scale screening tri als for e f f ic acy and c rop tolerance 
o n  FPMI prio ri ty- rated herbic ides.  ( 10 -6 9) 

6 .  Ma intain s t rong con tact wi th FPMI and partic i pa t io n  in ECW, ECPV A, and 
WCCP re herbicides.  (1 0-70 )  

7 .  Continue field evaluat ion of  herbic ides for s i te preparat ion and 
conifer release at the Grande P rairie benc hmark s i te and for coni fer 
release at the Call ing L ake s i te ( Co-op AFS ,  Dupont - P fi zer ) . 
( 1 0 -7 1 ) .  

8 .  Comple te  s t ud ies of  b i ology and t axonomy of  seed eating P roteoteras 
s pp.  P repare final report. (1 0-6 5 )  

1 2 .  Publications 1 985-8 6: 

D rouin,  J . A: 1 985. Expert C ommi t tee on Weeds Res earch Re po rt Vol. '3 
We s tern Canada Sect ion, Edmo n ton pp. 2 15 -2 4 2 . 

D rouin, J . A. 1 98 5 .  Annual revi s ion of  insect pes ts and con t rols on berry 
c rop. I n  WC CP Re po rt (1 985 ) .  5 p p .  



1 3 5 

Cerezke , H . F. , J . A .  Drouin , and B .  Ne i l l .  1 985 . Annual revis ion of 
insects  pests and cont rols on shelterbel ts , ornamental s and s hrubs . 
I n  WCCP Report ( 1 98 5 ) .  1 5  pp . 

Cere zke , H . F. and J . A .  Drouin . 1 985 . I ns ec t  pes ts and cont rol s in 
seasoned wood and t imber s t ructures . I n  WCCP Report ( 1985 ) .  3 pp.  

S oehngen , U . ,  M.  S t einer, and J . A. Drouin . 1 9 85 . Annual revi s ion of 
insect pes t s  and con t ro l s on houseplants and on greenhouse woody 
o rnamental s and c ro ps . In WCCP Repo rt ( 1 985 ) .  1 7  pp . 

Droui n ,  J . A. 1 985 . Expert Commit tee on Weeds proposed recommendat ions 
1 985 . ECW (Western Canada) , Edmonton , pp . 303-309 . 

1 3. Envi ronmental Impl icat i ons : 

The NoFC Envi ronmental S c reening Commit tee has evaluated the proposed 
study ac ti vi t i e s .  On the basi s  of  the following clari ficat ions provided 
by the study and p ro j ec t  leaders , the commit tee concludes that no fu rther 
screening act ion i s  re qui red : 

1 .  All experimental herb icide appl icat ions have been done under permits 
i ssued by Albe rta Envi ronment , Envi ronmental P rotec t ion S e rvices 
( Pollut ion Cont ro l  Di vis ion) , and the s tud ies are reg i s tered with 
FICP . 

2 .  Experimental plots are very small ( 1 /10 acre) . 

3. E i ther the plots are d i stant f rom any water bod ies o r  there was a 
buf fer zone of  30-50 m between the plots and a water body.  

4.  No federal fund ing was involved in herbicide applicat ions or in 
locat ing the plot s .  

5 .  P lots  are being monitored over long term t o  as sess the ef fects of  
herbicide appl icat ion on vegetat ion and forest crop spec ies . 

6 .  Methods o f  appl icat ion included back pack spray, s pot-gun spray or as 
g ri d  bal l s . As a result , no aerial dri f t  of herb icides was expec ted 
or observed . 

1 4 . Resources 1 986-8 7 : 

PY s :  P ro f . :  0 . 0 

o & M :  

Tech . : Drouin 1 . 0 

Total : 1 . 0 

Term/ S t udent : 0 . 0  

Capital : 
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1 5 .  Signatures: 

... 

Program Director, Resources 

Regional Director General 
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CANADI AN FORESTRY SERVI CE 

STUDY STATEMENT 

1 986 -87 

Responsibility C entre:  NORTHERN FORESTRY CENTRE 

Date:  J anuary 7 , 1 986 
Revi sed : March 20 , 1 986 

1 .  P ro jec t :  Forest Insect and D isease Surveys and Management S ystems 

2 .  T i t l e :  Forest I nsect and Disease Surveys 

3 .  New: Cont . : X 4 .  No . :  NOR-ll-0 l 

5 .  S tudy Leader : H . F. Cerezke and B . H .  Moody 

6 .  Key Word s :  Detec tion , appraisal , d i s t r ibut ion , parasites , ho sts , damage , 
predator s ,  biolog i cal contro l , hazar d ,  sus cept ibility , 
s t abili t y ,  management , parks , recreat ion , symptoms , damage , 
e f f luent s ,  easem"ent atmosphere 

7 .  Locat ion of Work : Reg ion wide 

8 .  S tudy Objec t i ves : 

1. To gain an i mproved knowledge of forest insect s  and diseases in t he 
region for the purpo se of  mini miz ing damage to "  trees and shrubs 
att ributable to these organis ms and to provide an advisory service to 
management agencies and the publi c ,  and to contribute to FIDS national 
overview of i mportant pest cond i t ions and to compile pest loss data to 
suppor t  FORST ATS . 

2 .  To support research and plant quarant ine acti vities with historical 
record s ,  collect ions , and observations . 

3 .  To cont ribute to the acid rain nat ional early warning syst e m  ARNEWS , 
to detect ac id rain damage to the forest in the region.  

4 .  P rovide manage ment agencies with d iagnos t ic i mpact and appraisal 
services relat ing to effec t s  o f  insec ts , d isease s ,  cl i mate inf luence s ,  
and pollutants on t rees and shrubs and other types of  vegetation . 

9 .  Goals for 1985 -86 : 

1 .  Survey , map ,  and report on maj or forest pests  of  the reg ion , i. e .  
mountain pine bee t le , forest  tent caterpillar , spruce budworm, j ack 
pine budworm, dwarf mist letoe , and needle cast or needle rust ( Moody) . 



1 74 

2 .  Conduct special surveys for par t i cular pest s or of designat ed areas . 
( Moody , Cerezke ) . 

3 .  Compile and publ ish an I nformat ion Report on the forest pest 
s i t uat ions in the region for 1984 and make predict ions for 1 985 . 
D raft copy of  the report will be sent to FID S  coord inator in Ot tawa 
for nat ional compilat ion s .  ( Mood y ,  Cere zke ) . 

4 .  P rovide pest ext ens ion ser vice and t echnology t rans fer t o  various 
cli ent agencies and general publ i c .  ( Moody , Cerezke , FIDS staf f )  

5 .  Represent NoFC and CFS on var ious provincial , reg ional , and nat ional 
forest insect and d isease commi t t ees and advisory groups . ( Moody , 
Cerezke) 

6 .  Organize and conduct annual interagency FIDS review and p lanning 
meet ing with representat i ves ( contact persons) from three prai rie 
pro vinces ,  the Northwest  Territories and P arks Canada ( P ra i rie and 
Western Region ) . ( Moody , Cerezke) 

7 .  P ublish Forestry Report on FIDS . ( Mood y ,  Cerezke) 

8 .  Publ ish Forest Management Notes on forest pest cond i t ions and forecast 
for each of  the prai rie pro vinces and the NWT .  ( Moody) 

9 .  Complete and submit first draft of  a s t andard survey met hodology 
manual suit able for the region . ( Moody) 

1 0 . Collaborate with Bill  I ves and Dick Wong and provide as s i s t ance wi th 
photography and insect col lect ion for the pictorial guide to forest 
and shade t ree insect s  of  the prairie provinces . ( Moody) . 

1 1 . E s t ablish plot s to  contribute the nat ional program to detect early 
signs of acid rain ( pollutant s )  d amage to the forest s .  ( Moody) 

1 2 . P rovide func t ional guidance for NOR-36-04 For est pest management and 
damage appraisal ( Manitoba) , Development Agreement for surveys of 
f orest pest cond i t ions and their damage , and in provid ing pest control 
advi sory services and technology t ransfer.  ( Moody) 

1 0 . Accompl ishments in 1 98 5 -86 : 

1 .  Aerial and ground surveys were conducted and areas of tree mo rt ali ty 
or moderat e-to-severe infest at ions were mapped of major forest  pes t s  
( spruce budworm , mount ain pine beet le , s pruce beet le , forest tent 
caterpi llar , and j ack pine budworm) in the three prairie pro vinces and 
the Northwest  Terr i t ories . Aircraft t ime f or surveys is largely 
provi ded by out s ide agenc ies . 

2 .  Many special surveys for part icular pes t s  or of  designa t ed areas were 
conduc ted and repor t s  prepared . Examples are as fol lows : 
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a .  S pecial surveys were conducted for overwinter survi val and 
brood-gallery development of  mountain pine beet le in so uthwes tern 
Alberta ,  and several nat ional parks . 

b .  Conduc ted field experiments to test s pruce budworm pheromones in 
two types of  t raps ( P herocon 1 CP and Mult ipher trap s )  for use in 
mon i t oring budworm populat i ons . 

c .  Surveys to detec t  new or int roduced pes t s  al so included bai ted 
traps for poss ible introduc tion of gypsy mo th and the European 
pine shoot mot h .  O ne male gypsy moth was t rapped in S herwood P ark 
in 1 984 but none in 1 985 . Elm bark beetle surveys were cond ucted 
with Albert a  Envi ronment and Alberta Agricul ture but beet les we re 
not detec ted in Alberta.  

d.  S pecial pest  surveys were conduc ted in three forest nurser i es , 
j ack pine regenerat ion , whi t e  spruce plantat ions , and j ack pine 
seed orchard in S askatchewan and pine plantat ions in Mani toba. 

e. Nemat ode infested logs were collec ted in Manitoba and sent for 
iden t i f i cat ion of  the P inewood nemat ode . Report  prepared for 
O ttawa . 

3 .  Compiled and published I nformat ion Report on the forest pest 
s i tuat ions in the region for 1 984 and made predict ions for 1 985 . 
D raft copy of  the report was sent to O t tawa for FIDS nat ional repo rt . 

4 .  P est extension services were provided and about 2000 inqu1r1es were 
processed . Informat ion boo ths on tree pest s were displayed to the 
general publ ic , on numerous occasions , and pest leaflets and other 
material were d i s t r ibuted . 

a .  Workshops , lec tures , and talks on forest pests  were presented on 
30 occasions , e . g .  to P arks Canada staff , courses sponsored by 
Alberta Ag ricul ture , staff of t ree nurseries , AFS s taff , P arks and 
Recreat ion , e t c .  

b .  T . V . , rad i o ,  and newspaper interviews were g i ven o n  pest 
problems . 

c .  Open House d isplays and advice on pests . 

5 .  Represented NoFC and C FS on various commi t tees and advisory groups : 

a .  Representation and report prepared for the Alberta P est Control 
Advisory Counc i l .  

b .  Representat ion and two reports prepared for the Fo rest Pest  
Control Forum ( O t t awa) . 

c .  Also provided representat ion and repo rts for:  

- Mani toba DED Advisory Commi t tee 
- S askatchewan Advisory Counc il - Plant D i sease ( S askatoon) 
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- S askatchewan Advisory Counc i l  - I nsect Control ( Saskatoon) 
- DED Advisory Counci l  - S askatchewan ( Reg ina) 
- Alberta Hort icultural Environment S ubcommitt ee (Edmonton ) . 

Herb C erezke served as secre tary 1 985 . 
- Alber t a  E xt ension Hort icultural Comm i t tee ( Red Dee r )  
- West ern Forest I nsect Work Conference ( C olorado) 

Ben Moody served as S ecretary/T reasurer 

6 .  Annual interagency FIDS review and p lanning meet ing was conduc t ed i n  
March 1 985 at NoFC with representati ons from three prairie pro vinces , 
t he Northwest Terri tories and P arks Canada .  

7 .  Fir st draft of  Fores t ry Report almo s t  comp let ed .  

8 .  The forest pes t  cond i t ions and forecast for each o f  the prairie 
provinces and the NWT were dist ributed in the form of Fi le Report s .  

9 .  First d raft of  a standard survey met hodology i s  being prepared . 

1 0 .  Collabor ated with Bill  I ves and D ick Wong and p ro vided assistance with 
photography and insect col lec t ions for the i ll ust rated report "A 
pictorial guide to the forest and shade t ree insects of  the prairie 
provinces". 

1 1 . E s t abl i shed and sampled 1 0  permanent plots under t he acid rain 
nat i onal early warning system ( ARNEWS ) and fol iage and soil samples 
are being chemically analyzed through NOR-7 . These plots are 
d ist ributed as fol lows : 4 in Manitoba,  2 in S askatchewan and 4 in 
Albert a .  

1 2 . P ro vided funct i onal guidance to FIDS projects under t he 
Canada-Manitoba Forest Renewal Agreement (NOR-36-04 ) ,  and as s i s t ance 
by the t rans fer o f  FIDS Ranger , Mike Grandmai son to W innipeg.  

Added Accompl ishment s :  

1 3 . Formulated and wro te I nsect and D i sease P rojects under the 
Canada- Albert a  and Canada-S askat chewan Forest Resource Development 
Agreement s .  

1 1 . Goals for 1 986-87 : 

1 .  Survey , map , and report on major forest pests of the reg ion, i . e . 
mountain pine bee t l e ,  spruce bee t l e ,  forest tent caterpi llar , spruce 
budworm , jack pine budworm , dwarf mist letoe , and needle cast or need le 
rust . ( Cerezke and FIDS techni cal staf f »  

2 .  Conduct spec ial surveys for part icular pests o r  of  designated areas . 
( Cerezke , Moody , and FIDS technical staf f )  

3 .  Compi le and publ ish an I nformat ion Report o n  the forest pest 
s i t uat ions in the reg ion for 1 986 and make pred ict ions for 1 987 . 
D raft copy of  the report will be sent to  FIDS coord inator in Ot tawa 
for nat ional compilations . ( Cerezke , Mood y , ) 
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4 .  Provide pes t  extensio n  service and technology t r an s fer to var ious 
cl i en t  agenc ies and the general publ ic . ( Cerezke, Moody , FIDS s taff)  

5 .  Re present NoFC and CFS on var ious provincial,  r eg ional , and nat ional 
f o rest insect and d i se ase commi t tees and ad vi so ry groups .  (Ce r ezke , 
Moody , and FIDS s ta f f )  

6 .  Organ i ze and conduc t annual in teragency FIDS r eview and planning 
mee t ing in March wi th repr esen ta t ives ( c ontac t pe rsons) from three 
prairie provinces ,  the Northwe st Terri tories and P arks Can ada (Pra irie 
and We s tern Reg i o n) . (Ce r ezke , Mo ody , )  

7 .  Comple te material for r eview and publi sh Forestry Repo r t  o n  FIDS . 
(Moody , Ce r ezke ) 

8.  Comple te and submit f irs t draft  of  a s tand ard s urvey me t hodology 
manual sui table fo r the region. (Mo ody ) 

9. S urvey plo t s  e s t abli shed under t he nat ional prog r am  to de tec t  early 
s igns of  ac id rain ( ARNEWS ) ( po l lu t an t s )  d amage to the fo res t s  wi th  
NOR-7 . ( Cerezke, Moody and FIDS techn ical s ta f f )  

1 0 .  P rovide func tional guidance for I & D project s  under t he 3 FRDA 
Ag reemen t s  in the prairie provi nces. ( Ce r ezke ) 

1 2 .  P ublicati ons 1 98 5 -8 6 :  

Moody , B . H.  and H . F. Cerezke. 1 98 5 .  Forest insec t and d i sease cond i t ions 
i n  Al ber ta, Saska tchewan, Man i toba and the No rthwe s t  Terr i to r ies in 
1 984 and pred ic tions for 1 98 5 .  Inf.  Rep.  NOR-X-2 6 9. 

Moody , B . H. and H. F. Cerezke. 1 98 5 .  Contr ibution I n :  Fo rest Insec t and 
D i sease Co nd i t i o ns i n  Canad a. 1 984 . Compi l ed by E . S .  Kond o  and R. G. 
Taylor. Env i ron. Can . , Can. Fo r. S erv. , Ot tawa. 

Cerezke ,  H. F. and o t her members of TULC. 1 98 5 .  Trees in the Urban 
Landsc ape. Al ta.  Ag ric .  Pub l .  40 p .  

Unpublished Reports : 

Cerezke, H. F. 1 98 5 .  Re po r t  to Envi ronment al Commi t tee of Alber t a  
Ho rticul t ur al Ad Vi so ry Commi t tee. 

Cerezke, H. F. ,  Drouin, J . ,  Neill.  1 98 5 .  Revi s ions for 1 986 We s tern 
Commi t tee Crop P e s t s  publ ication. 

Cerezke, H . F. 1 98 5 .  Moun tain pine bee tl e  outbreak i n  Alber ta and 
Saska tchewan ,  1 97 6 -1 985 . 

Emond, F. J .  1 985 . Pest  extension re por t .  File Re por t .  

Emond ,  F. J .  1 98 5 .  I nsec t  and d i sease s urveys of provinc ial tree 
nur ser ies. Fi l e  Repo r t .  
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Emond, F.J. 1 98 5 . I nsect and disease condi t ions in Wat e r t on , Banff , 
Jasper, Koot enay , Yoho and E lk I sl and nat ional parks , 1 98 5 .  File 
Report . 

Gates , H .  1 985 . 1 98 5  S pruce budworm pheromone t rapping and larval wash 
for 1 986 forecas t . Fi le Report . 

Gates , H .  
1 985 . 

1 98 5 . Forest pest condi t i ons in the No rthwest Terri to r ies , 
File Report . 

Gates , H .  1 985 . Forest insect and disease surveys in Wood Buf falo and 
Nahanni nat ional parks , 1 985 . File Report . 

G randmaison , M .  1 9 8 5 . P est  condit ions in Riding Mountain Nat ional P ark , 
1985 . File Report . 

Moody ,  B . H .  1 98 5 . Report on the spruce budworms in the p rairie pro vinces 
and the N or thwes t  Terri to ries 1 985 . Report prepared for the 1 2 th 
Annual Forest P es t  Con t rol Forum, Ot tawa . 

Moody ,  B . H .  1 985 . Report on the s t atus and cont rol of  other pests in the 
p rairie pro vinces , 1 985 . Report prepared for

" 
the 1 2 th Annual Forest 

P es t  Con t rol Forum, Ottawa . 

Moo dy ,  B . H .  1 985 . S t at us of  major forest insects and di seases in the 
prai rie p rovinces and the NWT , 1 984-85 . Cont ribut ion to report to 
working group on forest insect and diseases , North Ame rican fo res try 
Commission ,  October 1 98 5 . 

Moo dy ,  B . H .  1 985 . Highlights of  forest insect and disease research in 
the prairie region . Cont ribut ion to the Canadian report to the North 
Ame rican Forestry Commission , Oc tobe r  1 985 . 

S ti l l , G . N .  1 985 . Microcomputer mapping prog ram for forest pes t s  
infestation.  P rogram . 

S t ill , G . N .  1 985 . I nsect and di sease condi t ions in Albert a ,  1 98 5 . Fi le 
Report . 

T i dsbury ,  C. 1 985 . S pruce budworm in S askatchewan , 1985 and fo recast fo r 
1 986 . File Report . 

T i dsbury ,  C. 
for 1 986 . 

1 9 8 5 . Jack pine budworm in S askatchewan , 1 985 and forecast 
File Report . 

T i dsbury ,  C. 1 9 85 . Forest tent caterpillar infestat ions , 1985 and 
defoliat ion forecas t s  for 1 986 . Fi le Report . 

T i dsbury ,  C. 1 98 5 . I nsect and disease condit ions in P rince Albe rt 
Nat ional Park , 1 985 . Fi le Report . 
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13 . Environmental Implications: 

14 . 

15 . 

The NoFC Environmental Screening Committee has evaluated the proposed 
study activities. On the basis of information provided by the study 
leader, the committee concludes that these activities are not potentially 
detrimental to the environment. 

Resources 1986-87: 

PYs: Prof. : Cerezke 0 . 5 
Moody 0 . 3  

Tech. : Emond 1 .0 
Still 1 . 0 
Grandmaison 1 . 0 (Manitoba District Office) 
Tidsbury 0 . 7  
Gates 1 . 0 

Total: 5 . 5 

Term/Student: 1 . 2 

o & M: $ 37 , 000 

Capital: 

Sisnatures: 

Program Director, P�otection 

Regional Director General 
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CAN ADI AN FORESTRY SERV I CE 

STUDY STATEMENT 

1 9 86-87 

Respons ibility Cent re : NORTHERN FORESTRY CENTRE 

NOR-I I -02 

Date:  J anuary 7 ,  1 986 

1 .  P ro jec t : Forest I nsect and D isease Surveys and Management S ystems 

2 .  T i t l e :  S awfly systematics 

3. New : Cont . :  X 4 .  No . :  NOR-I I -02 

5 .  S tudy Leader : H . R .  Wong 

6 .  Key Words :  Tenthredinoidea , Nearc tic Reg ion , d i s t r ibut ion , ho sts , keys , 
l ife hi s tory , morphology , new genera,  new spec ie s , 
biogeog raphy , revision , S ymphyta ,  evolut ion , phylogeny 

7 .  Location of Work : Edmonton , Albert a 

8 .  S tudy Objec t ives : 

1 .  To mai nt ain t axono mic expert ise on sawflies o f  Canada at the nat ional 
and international level . 

2 .  To study morpho logy , evolut ion and biogeography of  t he econo mically 
more i mpor t ant sawfly gene ra whi ch may ul t i mately lead to their 
rev ision in North America.  

9 .  Goals for 1985-86 : 

1 .  Ident ify larval and adul t sawflies for research personne l ,  
ins t i tutions , and laborat ories . 

2 .  Review for t he Canad i an Entomo log ist , a manus cript o f  nearly 400 pag es 
submi t t ed for publ icat ion. 

3. Co mplete review and submit for publ icat ion "Larvae o f  the North 
American genera o f  Di prionidae ( Hymenoptera: Symphyta) " for re v i e w  b y  

t he technical board . 

4 .  Cont inue superv i sing the research o f  t he visit ing scholar from t he 
Fo rest Research I ns t itute , Chinese Acade my of  Fores t ry ,  Be i j ing , 
P eo pl e ' s Republ ic o f  China . 
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1 0 .  Accompl ishment s  i n  1 985-86 : 

1 .  I dent i fied over 1 000 l arval and adult sawf l ies for reg ional cl ient s 
and reviewed 2 manuscripts for the P roc . Entomological Society of  
Washington . 

2 .  Reviewed a monograph of  nearly 400 pages for publi cat ion in t he 
Memoirs of  the Entomological S ociety of  Canada . 

3 .  The manuscript "Larvae o f  the North American genera o f  Diprionidae 
( Hymeno pt era : Symphyt a) " ,  has been reviewed by the technical board and 
two out side reviewers and has been submi t ted t o  Can .  Ent . 

4 .  A paper with the v i s i t ing scholar from the Forest Research I ns t i tute , 
Chinese Academy of  Fore s t ry , Bei j ing,  P eople ' s  Republ ic of  China 
ent i t led "Coloniz at ion of lodgepole pine stumps by ant s (Hymenoptera: 
Formicidae in Hinton , Alberta" was presented at the 3 3 rd Annual 
Meet ing of the Entomo log ical S oc iety of Alberta.  

1 1 . Goal s for 1 986-87 : 

1 .  Identify larval and adult sawflies for research p ersonnel ,  
institut ions , and labo ratorie s .  

2 .  Publ ish "Larvae o f  the North Ame rican genera o f  Dipr ionidae 
(Hymenopter a :  Symphyta) " .  

3 .  Ident ify 250 spec imens o f  P r i s t iphora for the Systematic Entomology 
Laboratory , 'USDA , Washingt on ,  D . C .  and prepare a report on any new 
specie s .  

4 .  S upervise the research o f  the visiting scholar from t he Chinese 
Academy of  Fore s t ry ,  Bei j ing , People ' s  Republic of  China unt i l  
departure i n  August .  

5 .  P repare and submit for review a paper on the "Coloni zat ion o f  
lodgepole pine stumps by ant s  (Hymenoptera: Formic idae) in Hinton , 
Alberta" . 

1 2 . P ublicat ions 1 985-86 : 

Wong , H . R .  1 985 . Observat i ons on the l i fe history and habits  o f  Nematus 
calais Kirby ( Hymeno ptera : Tenthredinidae ) defol iat ing willows in 
Alberta ( Abst . ) .  P roc . Ent . S o c .  Alberta 3 2 : 9 .  

1 3 .  Environmental Implicat ions : 

The NoFC Envi ronmental S creening Committee has evaluated the propo sed 
study act ivi t ie s .  On the basi s  of  information provided by the study 
leader , the committee concludes that these activit ies are not potent ially 
detrimental to the environment .  
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14. Resources 1986-87:  

PYs: Prof. : Wong 0 . 3  

Tech. : 0 . 0  

Total: 0 . 3  

Term/Student: 0 . 3  

o & M:  $ 1, 000 

Capital: 

15. Sisnatures: 

Program Director, Protection 

Regional D irector General 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 986-87 

Res pon s ibility Centre:  NORTHERN FORESTRY CENTRE 

Date:  J anuary 7 ,  1 98 6  
Revi sed : Ma rch 2 0 ,  1 986 

1 .  P ro ject:  I nsects and Di sease Management Systems and Surveys 

2 .  T i t le :  'Biolog ical assessment of  insec t s  i nj ur ious to trees and forest s 

3 .  N ew :  C ont . : X 4 .  N o . : NOR-1l-03 

5.  S tudy L eader: H. F .  Cerezke 

6 .  Key Words : Forest hab i tat s ,  plantations , seed- o rchard s ,  shel terbelts , 
tree nur series,  d amage impac t ,  integ rated contro l ,  popul ation 
moni tor ing , insec t ecology and behavio r ,  bark bee tles , 
woodborers ,  budwo rms , s eed and cone insec t s ,  r egeneration 
pe st s ,  pheromone s 

7 .  L ocation of Work: Reg ion wid e  

8 .  S tudy O bjectives : 

1 .  To inve s t igate the d i s t r ibu tion, abundance ,  d amage impac t ,  hazard , and 
control st rategies of impo rtant fo rest inse c t  problems wi thin the" 

r egion.  

2.  To provide technology trans fer and in fo rma t ion services to cl ien t el e 
concerning insec t s ,  d i seases and o ther damag e agen ts and their effec t s  
o n  s tand manag ement and in the urban landscape.  

9 .  G oals for 1 985-8 6 :  

1 .  Cont inue re pres entation on MP'B Technical Commi t tee and provide input 
i n to CAN/US MPB Ac t ion P l an as required .  

2 .  Complete the analyses o f  MP'B trap catch data collec t ed in 1 984 and 
pr epare first  d raft repo r t  wi th co-wo rke rs from U n iver s i ty of Calgary 
ti tled : "At trac t iveness of s tructur al analogs of br evicomin to  
moun tain pine bee tl e  in field bioassay s t ud ie s  in sout hwe st ern 
Alber ta, 1 982 to 1 984 " .  

3 .  Comple te the analysis of MPB rear ing exper imen t on j ack pine and 
summar ize in repo rt fo rma t.  (L ike ly a note in Can. En tomo L ) 
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4 .  Prepare f inal reports  of  the following three studies : 

a.  Impac t stud ies o f  the j ack pine budworm in the Nisbet P rov o 
Forest , S askat chewan ( For . Management Note or short  journal 
publ icat i on) • 

b .  Surveys o f  the spruce budworm populations and damage in Rid ing Mt . 
Nat ional P ark ( In f .  Rep . ) .  

c .  Control stud ies o f  seed and cone insects in mature white s pruce 
t rees with carbo furan near G rande Prairie , Alberta ( journal 
publ ication ) . 

5 .  Cont inue cooperative field stud ies with Drs . Wi eser and Dixon at Univ. 
Calgary and Alberta Forest Service on MPB pheromone tes t ing and 
appl ications . 

6 .  P rovide consul tory and technology t ransfer services to client ele as 
requested . 

7 .  S umarize d ata and prepare f i rst draft report of  MPB s tud ies with 
co-workers Drs . H .  Wieser and E .  Dixon , Univ. Calgary, t i t led : 
"Mountain pine beet le at tack density pat t ern on semiochemical- ba ited 
and unbai ted lodgepole pine in sout hwest Alberta " . 

10 . Accompli shment s in 1 98 5-86 : 

1 .  a .  Attended and reported at a MPB Technical Commit tee rev iew meet ing 
in Cranbrook,  B . C . , S eptembe r ,  1 985 

b. P articipated in a fie ld tour in Idaho/Mont ana to view Lp/MPB 
management st rategies July 1 985 ; organi zed under Can/US MPB Ac t ion 
P lan . 

2 .  All measurements o f  MPB t rapped in 1 9 84 were completed and statist ical 
analyses were completed on mos t  1 983  and 1 984 data.  Some tables and 
graphs were pre pared with co-workers at Univ. Calgary and a first 
draft manuscript was started t i t led : "At t ractiveness of  st ruct ural 
analogs of brevicomin t o . MPB in field bioas say stud ies in southwest 
Albert a ,  1 982-1 984 . ( Co-autho r s :  Wieser , D ixon , I brahim and 
Cerezke ) . 

3 .  Analyses were completed on all data but no separate repo rt was 
prepared . Ins tead the data wi ll likely be combined with results from 
a simi lar study that compared MPB at t ract ion to three pine host s :  
lodgepole , jack and limber pine s .  Results o f  the lat t er st udy were 
summarized and presented at the Ann . meet ing of the Entomo l og ical Soc . 
Alt a ,  Oct . /85 . P aper t i tled : "At tack pat tern and brood prod uct ivity 
of  the MPB on three pine ho st s " . 

4 .  a .  Report on j ack pine budworm impac t s tud ies was re-writ ten for 
presentat ion at Jack P ine Budworm Workshop to be he ld J an .  14-15 , 
1 986 in Winnipeg . P aper t it led : "Impac t s tud ies of  the j ack pine 
budworm , Cho r i s toneura pinus pinus , in Ni sbet P rovinc ial Fores t ,  
S askatchewan " . 
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b .  Revisions for report on spruce budworm studies in Riding Mt . 
Nati onal P ark are underway . 

c .  P aper on cont rol studies o f  seed and cone insects  was reviewed , 
revis ed ,  and now wi th editor in final draft form for Inf . 
Report . 

5 .  I n  cooperat ion with Drs . H .  Wieser and E .  D ixon , U .  of  C .  ( funded by 
Alberta Forest Research Dev . Fund s ) , four field exper iment s were 
attempted wi th pheromone tests , three on MPB and one with spruce 
bee t le :  

a .  S everal chemical compounds tested f or at t ract ion t o  MP B  as bait  in 
t raps; t rap catch data are likely too low to yield use ful result s  
because o f  decl ining populat ions overall .  

b .  Two " bes t "  compounds were field- t ested at three d i f ferent release 
rates to det ermine field res ponse to MP B ;  again t rap cat ch may be 
too low to provide meaning ful resul t s .  

c .  S everal pheromone blends were tested in l imber pine s t and s for 
at t ract ion to MP B  in three repl icated plo ts  and four sampling 
periods . Data measurements are incomplete and not summari zed. 
Catches o f  MP B  are adequate to  yield meaning ful results . 

d .  Known pheromone bait formulat ions were f ield- t ested as bait in 
t raps for spruce beet le att rac t ion in a lat in square design north 
o f  Manning , Alberta.  Catch results  were very low for one o f  
several reasons ; placed out i n  field too late for beet le flight , 
poor response to exist ing pheromone , or populat ion too low. 

6 .  Important consul tory and technology t rans fer serv ices have included : 
provi ded informat ion and advise on woodborers in export lumber for 
major . company; part icipated in MPB training sess ion to J asper P ark 
warden staff; part icipated in two review meet ings on MPB with Al berta 
For.  S er . ;  gave lecture on seed and cone insec t s  to U.  o f  A .  forestry 
s tudents;  par t i c ipated in two seminars on major forest insec ts  for 
Manit oba and S askatchewan forestry s taff;  assembled an open-house 
d isplay on MPB pheromones ;  served on adv isory commi t t ee for U .  of A .  
graduate student; provided informat ion ( spruce beet le , spruce budworm , 
decays , blowdown) to  consult ing fore ster to incorporate into a 
long- term management plan o f  overmature Sw along lower L i ard R. , 
NWT ; and jOintly prepared on out l ine with B .  Miyagawa ( AFS ) o f  
proposed MPB review publ ication f o r  Albert a .  

7 .  P repared first draft of  proposed journal art icle t i t l ed :  "Mountain 
pine bee t l e  att ack densi t y  pat tern on s�miochemical- bai t ed and 
unbaited lodgepole pine in southwest Alberta" , by H .  Cere zke , H .  
Wie ser and E .  Dixon . 

8 .  Accepted responsibility as an Associate Edi tor o f  the Canad ian 
Entomologist . 
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1 1 . Goal s  for 1 986-87 : 

1 .  Complete final d raft co pies o f  the following in publishable format : 

a .  Impac t stud ies o f  j ack pine budworm i n  the N i s bet P rov incial 
Fores t , S askat chewan; to  be presented at Jack P ine Budworm 
Workshop J an .  14-15 , 1 986 in Winnipeg and l ikely printed in a 
P roceedings o f  the worksho p .  

b.  S urveys o f  spruce budworm populat ions and d amage impact i n  Rid ing 
Mt . Nat ional P ark , 1 9 7 9-80 ; Inf . Re p .  

c .  Cont rol stud ies o f  seed and cone insects i n  mature whi te s pruce 
t rees with carbofuran near Grande P rairie ; Inf . Rep .  

2 .  Complete first d raft copies and submit for rev iew the following 
manuscripts;  first three are proposed journal art icles ; d) will be 
presented as a paper by E .  Dixon at Canadian Chemical Conference , June 
1 986 in S askat oon , S ask . Likely author/ co- authorship are ind icated . 

a .  Mount ain pine beet le attack dens ity pat t ern on semiochem ical
bait ed and unbait ed lodgepole pine in southwest Albert a .  
( Cerezke , Wieser , D ixon )  

b .  Att ract iveness of  st ruc tural analogs o f  brev icomin to MPB i n  f ield 
bioassay studies in southwest Albert a .  ( Wieser , D ixon , Ibrahim, 
Cerezke ) 

c .  Attack patt ern and brood produc t ivity o f  the MPB on t hree pine 
host s .  ( Cerezke) 

d. P robing the receptor s ite for the aggregat ion pheromone 
� brevicomin in MP B  ( D ixon ,  I brahim , Cas t ro , Wiese r ,  Cerezke) 

3 .  Cont inue represent ation on MPB Technical Comm i t t ee and prov ide input 
into CAN/US MPB Act ion P l an as required . At tend MPB/Lodgepole pine 
f ield t rip in Okanagan area of BC in 1 986 as a planned tour of t he 
Act ion P lan . 

4 .  Complete measurements and analyses o f  1 9 8 5  MPB pheromone d at a .  

5 .  I n  cooperat ion with co-workers ,  Wieser and Dixon at U o f  C ,  conduct 
three field t rials for at t rac t iveness of  pheromone compound s to MPB 
and to spruce beet le , to evaluate these mat erials for 
detec t ion/monitoring too l s .  

a .  Test and compare the ef fect iveness o f  two bait formulat ions in 
t raps for MP B  detect ion and monitoring at low populat ion level s .  

b .  Test  at t ract iveness t o  MP B  o f  several lure formulat ions in traps . 
This goal is cont ingent upon securing two sui table MPB infestat ion 
s i t es in eastern B . C .  for test ing with coo perat ion of B . C .  Forest 
S ervice . 
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c .  Conduct a repeat o f  the 1985 field test of pheromone compounds for 
attractiveness to the spruce beetle.  

6. Contribute to proposed Alta. Forest Service publication: "Mountain 
pine beetle in Alberta- -a decade of infestation, 197 7-198 6 ". 

7. Provide technology transfer and info rmation services to clientele as 
requested, and carry out duties required for an Associate Editor of 
Can. Entomol .  

12 . Publications 1984-85: 

U npublished Reports: 

Cerezke, H. F. 1985. Report to Technical Committee on mountain pine 
beetle. 

Cerezke, H . F .  1985. Attack pattern and brood productivity of the MPB on 
three pine hosts. Paper presented at annual meeting of the 
Entomological Society of Alberta, Lethbridge, Oct. 1985.. Abstract to 
be printed in 19 85 Proceedings . 

13. Environmental Implications: 

14. 

15. 

The NoFC Environmental Screening Committee has evaluated the proposed 
study activities. On the basis of info rmation provided by the study 
leader, the committee concludes that these activities are not potentially 
detrimental to the environment. 

Resources 198 6-8 7 :  

PYs: Pro f .  : Cerezke 0.5 

Tech . : 0.0 

Total: 0.5 

Term/Student: 0.3 

o & M: $ 6, 000 

Capital: 

Signatures: 

\"" . :l,. ��k 
Invesdg� <S Program Director, Protection 

Regional Director General 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1986-87 

Responsibility Cent re : NORTHERN FORESTRY CENTRE 

NOR-ll-04 

D at e :  J anuary 7 ,  1 9 86 

1 .  P ro ject : Forest I ns ec t  and D isease Surveys and Management S ys t ems 

2 .  T i t l e :  Forest insec t d iagno s t ic and biosystemat ic serv ices 

3 .  New :  Cont . :  X 4 .  N o . : NOR- 1 1-04 

5 .  S t udy Leader:  H . R .  Wong and W . G . H .  Ives 

6 . Key Word s :  Insec t s ,  l arvae , damage , hosts , paras i t es , biolog ical contro l ,  
galls , seasonal occurrence , d ist ribut ion , nomenclat ure , 
taxonomy , ident i f icat ion , reference collect ion , insect ary,  
life hi story 

7 . Locat ion of Work : Edmonton ,  Albert a 

8 .  S t udy Object ives : 

1 .  P rovide d iagno s t ic and biosystemat ic serv ices to client s , in- serv ice 
per sonnel , outs ide agencies , and scient ists  engaged in biological and 
taxonomic research on insec t s .  

2 .  Maint ain and improve the reg ional co l lect ion of  insect s  and mi tes .  

3 .  Initiate biolog ical and ecolog ical stud ies o f  forest insec t s  that 
cause economi c damage in the Canad ian prai ries . 

9 .  Goals for 1985-86 : 

1 .  P rovide diagno s t ic and b iosystemat ic serv ices for the more d i ff icult 
det erminat ions on mature and immat ure insec t s  damaging forest and 
shade t rees . ( Wong) 

2 .  Maint ain and improve reference collect ion of insects and mi tes . 
( Wong) 

3 .  P rovide informat ion and spec imens to sc ient ists engaged in taxonomic 
and biological studies . ( Wong) 
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4 .  Determine the spread of  int roduced insects in the Canadian prairies . 
( Wong) 

5 .  Determine the species of  ant s attacking lodgepole pine stumps in t he 
Hinton area of Alberta .  ( Wong) 

6 .  Cont inue the preparation of the picto rial guide to t he forest and 
shade tree insects of the Canadian prai ries by:  

a .  I d en t i fy ing immature and mature insec t s  and obtaini ng t he 
necessary pho tographs . 

b .  Conduc t ing a l i terature rev iew o f  t he forest insects of this 
region . 

c .  P repare text and figures for t he guide . ( Ives , Wong ) 

7 .  P repare for publ icat ion a manuscript on Petrova albicapi t ana ( B usck) 
and Petrova metallica ( Busck) (Lepidoptera:  Tort ricidae )  in P inus 
contorta s t ands of Alberta with J . A .  Drouin and C . L .  Rent z .  ( Wo ng , 
D rouin) 

8 .  P repare for publication a Forest Management Note on the major insect s 
att acking poplar stooling beds in the nurseries of the Canadian 
prairies . (Wong , Emond ) 

1 0 .  Accompl ishments in 1985-86 : 

1 .  D e termined several thousand insect s pecimens in the mature and/or 
immat ure stages submit t ed to the Northern Fores try Cent re and hand led 
over a thousand enqu iries f rom in- serv i ce personnel ,  clients , o ut s ide 
agencies , and scient i st s .  

2 .  a .  Over two hundred specimens determined by s pecial i s t s  in O t tawa and 
by mysel f have been inco rporated into the insect reference 
collec tion. 

b.  Over four hundred specimens col lected by personnel of t he I nsect 
and D i sease Survey were reared , in which over one hundred and 
f ifty were overwintered to  obtain biolog ical informat ion and 
specimens for the reference col lect ions . 

c .  Over 1 000 specimens were pi nned , s pread , labelled , or preserved 
for the reference col lect ion . 

3 .  Biological informat ion and/or specimens were prov ided t o :  
D r .  I chi j i  Togashi , The I shakawa Ag . College , J apan . 
D r .  1 . 0 .  Lafont aine , B iosystemat ic Res . I nst i tute ,  O t tawa. 

4 .  a .  A survey was made in 1 985 for the fol lowing introduced insects , 
whi ch have entered southeast ern Manitoba in recent years . 

- The d i st ribut ion of  the int roduced pine sawfl y ,  which was first 
collec ted in 1 983 , has no t extended it s range beyond Bird ' s Hi ll 
P rovincial Park near Winnipeg , Mani t oba . 
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- The European s pruc e sawfly present since 1 96 9 , has been 
collec ted as far north as S ilver Fal l s ,  Mani tob a .  

- Larvae of l arch casebear er ,  present s ince 1 96 5 ,  was no t 
col lected in 1 985 in Man i toba. Pheromo ne traps pl ac ed in the 
S pr ague area of Mani toba,  however collec t ed a number of adults , 
which appe ar to be the l arch casebearer. These wer e  sen t to 
O t tawa for conf i rmation . 

- The moun tain ash sawfly collec ted at Falcon Lake, Mani toba in 
1 984 was absent in this area in 1 98 5 .  

- A single male o f  t he Gypsy moth was captured in a pheromone trap 
in Sherwood P ark , Al ber ta in 1 984 . Numerous pheromone traps s e t  
out in this area i n  1 9 85 failed t o  collec t  any males o f  thi s 
s pecies in this area in 1 98 5 .  

b .  The European pine shoot moth pre sent in Ont ario and Bri tish 
Columbia i s  s t i l l  absent in Al ber ta. 

5. Ten s pec ies of ants were observed colon i zing lodge pole pine stumps in 
t he Hin ton area, Al ber ta. The s pecies Myrmica i ncompleta P r ovancher ,  
F ormica subnuda Emergy , and C amponotus herculeanus (L innaeus) were the 
dominant spec ies. The slave species wer e  F ormica neoruf ibarbis Emergy 
and F ormica fusca (L innaeus ) .  The s pecies F ormica dakotensis Emergy 
was a tempo rary par asi te of  Leptothorax musco rum (Nyl ander) . The 
other s pecies were F ormica obscurivent r is Mayr , F o rmica opacivent ri s 
Emergy and Formica c inerea Mayr . 

6 .  Accompl ishmen t s  in the pic torial gu ide to the forest and shade tree 
insect s  of the Canad ian pr airies are as fo l l ows :  ( 1 ) id en ti fying and 
rearing of  over 4 500 s pec imens , (2 ) preparation of  over 2 000 s pec imen s 
for pho tog raphing , ( 3 ) overwin ter ing of over 1 000 s pecimens,  (4 ) 
preparation o f  ove� 3500 slides o f  insec ts  and their damag e ,  (5 ) 
prepar ation of  add i t ional 40 color pl ates and the improvemen t  o f  the 
many previous 60 plates , and ( 6 )  preparation of  the text for an 
addi tional 3 0  pl ates making an approximate to tal of 60 compl etions .  

7 .  The manuscript '� etrova albicapi tana ( Busck) and P et rova metallica 
( Busck) (Lepid optera:  Tortric id ae)  in P inus contort a s tands of  
Alber t a" has been accepted for publ ica t ion in the Can adian 
En tomo logi s t .  

8 .  F igures for the no te o n  the major insec ts  attacking poplar s tooling 
beds in nurseries of  the Canad ian pr airies has been prepared and the 
text is  be ing wri t ten . 

1 1 . G oals for 1 986-8 7 : 

1 .  P rovide d i agno s t ic and biosystemat ic services for the more d i f ficul t 
determinations on ma tur e  and imma tur e  insec ts  damaging fo rest and 
shade tree s .  ( Wong) 
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2 .  Maintain and improve r e ference collection o f  insects  and mi tes.  
( Wo ng) 

3. Provide in fo rmat ion and s pec imens to sc ien t i s t s  eng aged in t axonomi c 
and biologic al s t ud ies.  ( Wo ng) 

4. De termine the s pread o f  int roduc ed insec t s  in t he Canad ian prai r ies . 
( Wo ng) 

5. Continue the preparat ion o f  t he p ic tor i al guide to the fore s t  and 
shade tree insec t s  of the Canad ian pr airie s  by : 

a. Collecting and iden t i f ying immat ure and mature insec t s  requir ed to 
c ompl ete the guid e and obtain ing the necessary pho tog raphs. 

b. Conduct ing a li terat ure r eview of the fore st insec ts  o f  the 
regio n fo r sec t ions no t ye t wr i t ten. 

c.  Prepare mos t  of the r emain ing text and f igures for the guid e .  
( Ives ,  Wo ng) 

d .  Reari ng ins ec t s  collec ted in 1 985 and 1 986 for po s i t iv e  
iden tific ation. ( I ve s ,  Wo ng) 

e. Submi t majority of wri te-ups for r ev iew. ( Ives ,  Wong ) 

f .  Begin pre par ing c amera-ready pla tes for p ic tor ial guide dur ing 
wi n ter of 1986-8 7 . ( I ve s ,  Wo ng) 

1 2 .  Publi cati ons 1 985-8 6 : 

Wong, H. R . ;  Drouin, J . A . ; Rentz , C . L. 1 986 . P e trova albicapi t ana ( Busck ) 
and P e t rova met al lica ( Bu sck ) (Lepid optera:  To rtr ic id ae) in P inus 
contorta stands of Alberta. Can. Ent . 1 1 7 : 1 463-1 4 7 0 .  

D rouin,  J . A . ; Wong , H. R. 1 98 5 .  L i fe hi s to ry and d i s t r ibut ion o f  P e t rova 
metal lica (Lepid optera:  To rtricid ae) in Al ber ta. ( Abst . )  P roc . En t .  
Soc. Alber ta 32 : 8 .  

1 3 .  E nvironmental I mpl icati ons : 

The NoFC Environmental Screening Commi t tee has evalua ted the pro posed 
s t udy ac tivi ties.  On t he basis o f  info rma tion provid ed by the study 
leader, the commi t tee concludes that the se ac t ivi t ies are not po ten t ial ly 
d et r imen tal to the envi ronmen t.  
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1 4 .  Resources 1986-87 : 

PYs :  Prof. : Wong 0 . 7  
Ives 0 . 5  

Tech. : 0 . 0  

Total: 1 . 2 

Term/Student: 1 . 3  

0 & M: $3 , 000 

Capital: 

1 5 .  SiBnatures : 

l�"'- - � - 1 
Investigator Program Director, Protection 

Investigato r Regional Director General 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 986-87 

Res pon s ibility Cen tre: NORTHERN FORESTRY CENTRE 

NOR-I I-OS 

Date: J anuary 7 ,  1 986 
Rev i sed : Mar ch 2 0 .  1 986 

1 .  P roject : Forest I nsec t  and D i sease S urveys and Management Systems 

2 .  T i t le: Damage apprai sal of major forest pes t s  

3 .  N ew :  C ont . : X 4 .  No. : NOR-I I -O S  

5 .  S tudy L eaders : W . J . A .  Volney and B . H. Moody 

6 .  Key Words : Damage,  apprai sal,  impac t ,  ho s t s ,  forest pes t s ,  manag ement ,  
mo rtal i ty , g rowt h  loss 

7 .  L ocation of Work: P rairie provinces,  Northwest  Terri torie s 

8 .  S tudy O bjectives : 

1 .  To de-te rmine the s igni f icance o f  s pec i f ic forest pests  in terms o f  
measur ed damage to tr ees and fo rest stands . 

2 .  To d evelop o r  modify apprai sal methods for asses smen t of losses caused 
by fo rest pe s t s ;  and to provide info rma t io n  on fo rest depl e tion that 
can be used in the nat ional forest s ta t i s t ic s  data prog r am .  

3 .  Des ign forest pes t  management sys tems which opt imi ze the ret urn from 
s tand managemen t ac tivi ties.  

9.  G oals for 1 985-8 6 : 

1 .  Remeasure 37 impact plots  and assess d amage by the moun tain pin e 
beetle in the national park s .  Es tablish addi tional pl o t s  i f  
requir ed . 

2 .  Prepare first draft o f  a li terature review o n  the e f fec ts  o f  maj o r  
forest pes t s  o n  tree mortal i ty and g rowth in the fo res ts  of  the 
region.  

3 .  a. Remeasure for the fourth year, 1 7  s pruce budwo rm impact plo ts in 
Man i toba, assess d a ta, and prepare repo r t. 

b. Assess for the second year damage caused by the j ack pine 
budwo rm in 1 0  perman en t pl o t s  in Man i toba in collaboration wi th 
NOR-36-04 D evelopment Ag reement ,  Pest Manag ement P rogr am .  
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c .  Reassess dwarf mi st letoe impact plo t s  in S askatchewan and 
e s t abl i sh add i tional plots i f  requi red . 

4 .  Cont inue to  investigate the use of  remote sens ing t echniques as a tool 
t o  assess pest damage in cooperat ion wi th proj ec t  NOR-4 and FIDS 
project at P etawawa. 

5 .  Cont inue to develop effec t ive working relat ionships wi th o f f icial s  o f  
provincial and indust rial forest resource management agenc ies . 

1 0 . Accompli shmen t s  in 1 985-86 : 

1 .  T ree cond i t ion was re- assessed for the f i fth year on 37 impact p lot s 
for damage caused by the mountain pine bee t l e  in pine stands in the 
nat ional parks (Yoho ( 6 ) ,  Koo tenay ( 6 ) , Waterton ( 25 » . The o ut break 
has coll apsed in many stands and a report is in progres s . 

2 .  Work on the f irst d raft of  a l i terature rev iew of  t he ef fects of  major 
forest pes t s  on t ree mo rtality and growth in the forests of  the 
reg ion has been s low, and the draft should be completed in 1 986 . 

3 .  a .  Defol iat ion and t ree mortality caused by t he s pruce budworm were 
assessed on 13 impact plot s  located in whi te spruce /balsam fir 
s t ands on Hecla I sl and and in the Whi tes hell prov incial forest , 
Manitoba. The budworm outbreak is  decl ining and a report is being 
prepared . 

b .  Assessed for the third year damage caused by the j ack pine budworm 
in 1 0  permanent plo t s  near Grand Rapid s , Manitoba . The data are 
being analyzed . This is in collaborat ion wi th t he Forestry 
Branch , MONR . 

c .  Reassessed five dwarf mis t letoe impact plots in the Ni sbet 
P rovincial Fores t , Saskat chewan . 

4 .  Cont inued to g ive support to work on t he use of remote sensing for 
pest damage surveys being conducted at PNFI , Petawawa and at the 
Canada Cent re for Remote S ensing . 

5 .  P ar t icipated in several meet ings with reg ional forestry personnel to 
d iscuss enhancement of pest depletion los s  figures and damage 
assessment . 

Added Accompl i shmen t s : 

6 .  Two computer programs : 1 )  A MPB Hazard Rat ing S ystem; 2 )  FIDS damage 
surveys;  developed in the U . S .  have been adapted and mod if ied to meet 
local climat i c ,  envi ronmental , and pest cond i t ions . 

7 .  P repared report on j ack pine budworm outbreak histor y ,  imp act , and 
damage , and FIDS sampl ing and predic t ive method s for Manitoba 
proceedings on j ack pine budworm , J an .  1 4 , 1 9 86 . 
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8 .  Mo s t  o f  the d ata on the s pruc e budwo rm damage assessmen t dur ing the 
1 955-69 N amew Lake, Mani toba outbreak have been r ece ived , sorted ,  and 
are being analyzed . 

1 1 . G oals for 1 986-8 7 : 

1 .  Remeasure 37 impact plot s  and assess d amag e by the mountain pine 
bee tle in the national parks and wri te repo r t .  Co l lec t d ata o n  seed 
viability and availability.  E s t ablish addi t ional plo t s  i f  required . 
( Mo ody ) 

2 .  C omplete draft of a l i terature review and s ubmi t for r eview on the 
e ffec t s  of  maj o r  fo rest pe s t s  on tree mo rtali ty and g rowth in the 
forests of the r eg ion (Inf.  Rep . ) .  ( Moody) 

3 .  a. Remeasure 1 3  s pruce budwo rm impact plo t s  in Mani toba, assess data , 
and wri t e  report .  (Mo ody ) 

b. Assess for the fourth year d amage caused by the j ack pine budwo rm 
in 1 0  permanen t  pl ots  in Manitoba and complete repo r t . ( Mo ody , )  

c. Reassess dwarf mi s tle toe impact plots  in Saska tchewan and 
e s tablish add i tional plo t s  i f  r equired and prepare a F orest 
Management N ote.  (Moody) 

4 .  P rovide func t ional guidance and superv i s ion on stud ies ini tiated und e r  
t he Fed eral-P r ovinc ial Fo rest Re sources Developmen t Ag reemen ts i n  the 
Western and Northern Reg ion and provide input for the FIDS annual 
r epo r t,  a s  r equired .  (V o lney ,  Mo ody ) 

5 .  Cont inue to inve s t igate the use o f  r emo te sensing techniques as a too l 
t o  assess pe st- caused damag e  to the fo res t s ;  in cooperation wi th 
project NOR-4 and FIDS projec t  at Petawawa . (Moody) 

6 .  Cont inue t o  d evelop ef fect ive working relat ionships wi th o f f ic ials o f  
provinc ial and indu s t r ial forest resource management agenc ies. 
(Volney , Moody )  

7 .  P ar t ic i pate in stud ies t o  provide a quanti tat ive descri ption o f  the 
relationship betwe en maj o r  insec t pe st popul ations and stand volume 
losse s .  (Volney) 

8. P ar t icipate in stud ies which wil l permi t the de s ign of a pes t  
managemen t  system fo r the j ack p ine budwo rm . (V olney )  

1 2 . P ublications 1 985-8 6 :  

U npubli shed Reports : 

Moody , B . H. 1 984.  Computer and s ta t i s t ical analys i s  of  the moun tain pin e  
b eetle damag e data from the Rocky Mo un tain Na tional P arks . Fi l e  Re p. 
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1 3 .  Environmental Implications: 

1 4 .  

1 5 . 

The NoFC Environmental Screening Committee has evaluated the proposed 
study activities . On the basis of information provided by the study 
leader, the committee concludes that these activities are not potentially 
detrimental to the environment. 

Resources 1 98 6-87 : 

PYs: Prof. : Volney 0 .5 
Moody 0 . 5  

Tech . : Szlabey 1 .0 

Total: 1 . 8 

Term/Student: 0 . 3  

o & M: $5 , 000 

Capital: 

Signatures: 

LJ 
Program Director, Protection 

Regional Director General 
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CANADIAN FORESTRY SERV I CE 

STUDY STATEMENT 

1 986-87 

Responsibi l ity Cent re:  NORTHERN FORESTRY CENTRE 

NOR-ll-06 

Dat e :  J anuary 7 , 1 9 86 

1 .  P ro ject : Forest I nsec t  and D i sease Surveys and Management S ystems 

2 .  T i t l e :  Forest t ree rusts of  wes tern No rth America 

3 .  New :  Cont . :  X 4 .  No . :  NOR- 1 1 -06 

5 .  S tudy L eader:  Y .  H i ratsuka 

6 .  Key Word s : C ronart ium ,  P ucciniast rum ,  P e ridermium ,  Melampsora , 
Chrysomyxa , cytol ogy , morphology , taxonomy , U redinales 
inoculation experiment , pathogenicity,  res i s t ance , genet ic 
improvement ,  host  paras ite relat ionship 

7 .  Location of  Work : Edmonton ( laboratory , greenhouse , and mycolog i cal 
herbarium) , western North America with par t icular 
emphasis on no rthern reg ion ( f ield ) 

8 .  S tudy Object ives : 

1 .  To study biology, patho logy , hos t- paras i te relat ionship , inocu lat ion 
techniques , and res i s t ance screening method s of western gall rus t to 
cont ribute to the gene t ic improvement programs and management of  
lodgepole and j ack pines in the prai rie provinces . 

2 .  To s tudy pathology , taxonomy , morpho logy,  and l i fe-cycle of forest 
t ree rus t s , e spec ially those of pine stem rus t s  of Canada and rel at ed 
species in the world aiming to compi le a def ini t ive manual of forest 
t ree rus t s  in Canada and a monograph of pine stem rus t s . 

9 .  Goals for 1 985-86 : 

1 .  Continue invest igat ion of  wes tern gal l  rust study in conj unct ion with 
the gene t ic improvement program of lodgepole and j ack pine . A part of 
the work is expected to be suppo rted by the fund made avai l able by the 
Albert a  Forest S ervice ( Forest Research Branch) through the University 
of  Alberta .  

a .  Cont inue t o  collect sc ions o f  f i eld res i s t ant and sus cept ible 
lodgepole pine from 4 Alberta locat i ons and graf t ings will be 
planted in a f ield at NoFC . 
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b .  The following publicat ions will be prepared : 

- West ern gall rust ( I nformat ion Repo r t )  

- Histopathology o f  wes t ern gall rust ( journal paper)  

- Res is t ant reac t ions o f  two As ian hard pines to west ern gall rust 
( journal paper ) 

- I nhibit ion of  spore germinat ion o f  Endocronart ium harknessii by 
four fungicides ( journal paper ) 

c .  Attempt t o  establ ish genet i cally ident ical young plants o f  
lodgepole and j ack pines by : t issue culture plant lets , roo ted 
hypocotyl , or exc ised embryo methods to t est exi s tence of  western 
gall rust race s .  

d .  T i ssue culture o f  lodgepole and j ack pines will be established for 
the study of  host- parasite interac t ions . 

e .  Axenic cul tures o f  wes tern gall rust will be establ i s hed for 
future studies . 

2 .  Examine pine s t em rust samples collected during the pro f es sional 
development leave ( 1 983-84 ) .  Two j ournal papers wi ll be prepared on 
morpho logy and cytology of Asian pine stem rus t s . 

3 .  Complete an I nforma t ion Report ent i t led " Impact of  pine stem rusts of 
hard pines in Alberta and the Northwest Territories-- 10 year plot 
s tudy" with Drs . P owell and van S ickle . 

1 0 . Accompli shment s for 1 985-86 : 

1 .  Wes t ern gall rus t s t udy in conjunct ion with the genetic improvement 
program of lodgepole and j ack pine . Thi s work is part ly supported by 
the fund made avai l able by the Alberta Forest S erv ice ( Forest Research 
Branch) t hrough the University of Albert a .  

a .  A total o f  320 graft l ings from scions obtained from 8 0  trees in 4 
Albert a  locat ions ( Hinton , J asper , Grand P rair ie , Noj ack) were 
planted in the f ie ld at NoFC for future investigat ion . Hal f (40 ) 
of  the original t rees were field res i s t ant ( no gall ) ,  and the 
o ther hal f  were suscept ible ( multi ple gall s ) . They will be us ed 
for future invest igat ions . 

b .  Publicat ions l i st ed in 9-1 . b . are in d i fferent stages of 
preparat ion . 

c .  Exc ised embryo method to pro pagat e genet i cally ident i cal lodgepole 
pine plant lets was tried success ful ly . 

d .  Several t i s sue cul tures originated from young l odgepole pine 
seedl ing t i s sues were started . 
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e .  F ir st round of  at t empt s to obtain axenic cultures of  wes tern gall 
rust failed . 

2 .  P ine stem rust samples collec ted during the professional develo pment 
leave ( 1 983-84 ) were examined . A j ournal paper on the cytology of an 
autoecious species ( P eridermium yamabense) was prepared and ac cepted 
in Mycolog i a .  A paper on morphology of  several As ian pine stem rus t s  
requi res more informat i on to b e  complet ed . 

3 .  An Informat ion Report ent i t led " Impact o f  pine stem rust s of  hard 
pines in Alberta and the Northwest Territorie s--10 year plot study" 
with Drs . P owell and van S ickle is in an advanced stage o f  
pre parat ion . 

1 1 . Goals for 1 986-87 : 

A .  Western gall rus t study 

1 .  Cont inue inves t igat ion of  early infect ion symp toms in relat ion to 
res i s t ant symptoms and gall format ion wi th lodgepole and j ack 
pine s .  

2 .  Complete an Informat ion Report on wes t ern gall rus t for 
publicat ion . 

3 .  Cont inue to  improve methods to vege tat ively propagate lodgepole 
and other hard pines . 

4 .  Cont inue to explore sure and easy techniques to establish and 
maintain t i s sue cul tures of  lodgepole and j ack pines . 

s .  Mo re at tempts wi ll be made to establ ish axenic cul tures of  wes tern 
gall rust and other pine stem rust s . 

B .  Taxonomy and biology of  forest t ree rusts  

6 .  Publish an I nformat ion Report ent it led "Impact of  pine s tem rusts  
o f  hard p ines in Alberta and the Northwes t  Territories - 10 year 
plot study" with Drs . Powell and van S ickle . 

7 .  Examine and ident ify a pine stem rust from Mex ico . 

8 .  A short term ( 2  weeks ) field t rip to the P eople ' s  Republ ic o f  
China to collect and examine pine stem rus t s  wi ll be planned i f  
out s ide financial as s i s t ance ( NSERC ) is available . 

9 .  S tart organiz ing IUFRO "Rusts  o f  Hard 'P ines "  Working P arty meet ing 
t o  be held in Albert a  in 1 989 as the chai rman of the organizing 
committee.  
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1 2 . Publications 1 985-86 : 

Allen, E .  1985 . Infection of young seedlings of lodgepole pine by 
Endocronartium harknessii . (M.Sc .  Thesis, University of Alberta, 
supervised by Y .  Hiratsuka) . 

Allen, E . ; Hiratsuka, Y .  1 985 . Infection of young lodgepole pine 
seedlings with Endocronartium harknessii . (Abst .) Am. Phytopath .  
Soc. Ann. Meet . ,  Aug. 1 985 , Reno, Nevada . Phytopathology 75 : 1 279 . 

Hiratsuka, Y .  1985 . Cytology of an autoecious soft pine blister rust 
(Peridermium yamahense) in Japan. (Abst . )  Am. Phytopath . Soc . Ann . 
Meet . ,  Aug. 1 985 , Reno, Nevada . Phytopathology 7 5 : 1 27 9 .  

Hiratsuka, Y .  Cytology of an autoecious soft pine blister rust 
(Peridermium yamabense) in Japan . Mycologia (In press) . 

13. Environmental Implications: 

1 4 .  

1 5 .  

The NoFC Environmental Screening Committee has evaluated the proposed 
study activities . On the basis of information provided by the study 
leader, the committee concludes that these activities are not potentially 
detrimental to the environment . 

Resources 1 986-87 : 

PYs: Prof.  : Hiratsuka 0 . 7  

Tech . : Maruyama 0 . 7  

Total: 1 . 4 

Term/Student: 0 . 3 

o .& M: $5 , 000 

Capital: 

Sisnatures: 

Program Director, Protection 

Regional Director General 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 9 86-87 

Respons ibi l it y  Centr e :  NORTHERN FORESTRY CENTRE 

Dat e :  J anuary 7 , 1 9 86 

1 .  P ro j ec t : Forest I nsect and Disease Surveys and Management S ys t ems 

2 .  T i t l e :  Forest disease s :  Research and technical t r ans fer serv ices 

3 .  New :  Cont . : X 4 .  No . :  NOR-ll-07 

5 .  S t udy Leader : Y .  Hi rat suka 

6 .  Key Words : Mycology , herbarium ,  cul ture collect ion , nomenclature , 
iden t i f icat ion , tree diseases , forest pathology , Armi llaria 
root rot . 

7 .  Location o f  Work : Northern Forestry Centre 

8 .  S t udy Object ives : 

1 .  To conduct t ree d i sease ident i f icat ion and taxonomic service , and to 
maint ain and upgrade a disease reference co llect ion (Mycological 
Herbarium) and a fungus cul ture collect ion . 

2 .  To conduct invest igat ions of  selec ted forest tree d i seases of  t he 
region. 

9 .  Goals for 1985-86 : 

1 .  Compl ete the first  draft of  an informat ion publ icat ion on maj or tree 
and shrub diseases of the prairie provinces and start  ed ito rial and 
review processes . 

2 .  Cont inue investigat ion o f  Armi llaria root rot d isease of intensively 
managed conifer forest s . Two short journal papers and a P h . D .  thes is  
( by Mr . K .  Mal le t t )  are expec ted to be completed . I f  the Alberta 
government grant ( AFDRT F )  will be extended for 1 985-86 , further 
invest igat ion on biological spec ies verificat ion and pathogenici t y  
stud ies wi ll be continued . 

3 .  Cont inue invest igat ion o f  blue stain fungi and other microorganisms 
assoc iated wi th mount ain pine beet le wi th Drs . Tsuneda (Tottori 
Mycological Ins t i tute)  and Ayer (U  o f  A Chemi st ry ) . Host  a visit ing 
scientist , Dr . K .  Suzuki ( University of Tokyo) supported by NSERC 
S t rategic Grant through the Univer s ity o f  Albert a .  D r .  S uzuki will 
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invest igate water relat ionships of  mountain pine beet l e- at tacked trees 
with pos s i ble cooperat i ons of Drs . Swanson , Add ison , and Dymock ( NoFC ) 
as wel l  as Drs . Ayer and Higginbotham (U of  A) . 

1 0 . Accompli shment s  for 1985-86 : 

1 .  S igni ficant progress has been made to  produce t he f irst draft o f  the 
book . S everal sample pages and plates have been reviewed by the 
outs ide agenc ies and special i s t s  for making t he f inal decisions on 
format and contents . 

2 .  Armillaria root  rot study 

a. S porophores ( mushrooms) were produced abundant ly in the f ield in 
1 985 , and as a resul t , we were able to  compare the i r  morphology 
and evaluate the taxonomy of  forms found in Alberta and other 
provinces in western Canada .  The main t ype of  mushrooms 
associated with mortal ity of young conifers was conf irmed as 
Armillaria ostoyae (Romagn) Her ink ( =Armil l ar i a  obscura ( P ers . )  
Herink) . This species probably correspond s to two of  the 
" b iological spec ies"  ( I  and " foothill type " ) recognized in 
Alberta .  Another common t ype o f  mushroom mainly associ ated with 
broadleaf trees seems to mat ch with the descript ion of A .  boreal i s  
Marxmuller et Korhonen . A t  least one and probably two more 
morphologically d i s t inct groups of  mushrooms , pos s i bly 
represent ing separate taxonomic spec ies , were al so co llected.  

b .  During 1 98 5  season , about 1 50 d iploid and more than 100 haploid 
cultures were obtained from Alber,ta , S askatchewan , and Mani toba 
for cul tural , pathological and gene t ic stud ies to  further 
del ineate biological and taxonomic spec ies that exist  in the 
prai rie provinces . 

c .  A journal paper on a new d etect ion technique ( t rap log method ) is 
in press ( C an .  J .  For .  Res . )  and ano ther journal paper on the 
nature of black l ine between d i f ferent b iolog ical spec ies has been 
submit t ed (Can .  J .  Bo t . ) .  

d .  Following papers on Armillaria root rot were presented at 
scient i f i c  meet ing s :  

Mallet t ,  K . 1 . ;  H i ratsuka , Y .  1985 . Pathogenicity o f  Albe rt a  
i solates of  the Armillaria mel lea complex. Am . Phytopath . 
S oc . ,  Reno , Nevad a. 

S uzuki , K . ;  Mallet t ,  K . 1 . ;  Hi rat suka, Y .  1 985 . Changes in 
water potent ial components in lodgepole pine seed l ings 
inoculated with Armillaria mellea.  Am . Phytopath.  Soc . , 
Reno , Nevad a .  

Hi rat suka ,  Y . ;  Mallet t ,  
Mugala , M. 1 985 . 
mellea complex in 
Lethbr idge ,  Alt a .  

K . 1 . ;  Maruyama , P .J . ;  Hwan g ,  S . F . ;  
Taxonomy and nomenclature of Armil laria 

Albert a .  P l .  P at h .  Soc . Al ta . , 
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3 .  Microbiological and pathological invest igat ion of  trees att acked by 
mount ain pine beet l e .  

a .  T o  monitor phys iolog ical changes i n  trees after beet le at t ac k ,  
heat- pulse veloc i t y  equipment ( D r . R .  Swanson) and S cholander 
pressure bomb ( for pressure-volume curves)  (Dr . K. S uzuki ) were 
used . E ight unattacked trees ( four t rees in each of two 
locations ) were selec ted . Two t rees in each locat ion were bai ted 
with a commercially prepared mountain pine beet le pheromone lure 
( Phero-Tech , V ancouver) suppl ied by Dr . H .  Cerezke of the Canad i an 
Forestry S ervice . One t ree in each locat ion was caged up to  2 . 5 m 
to  prevent beetle at tack, and one t ree in each locat ion was 
unt reated . Three sets  of probes were implanted in each tree , and 
xylem sap f low was monitored from July 1 6  to  September 27 . Branch 
s amples were col lected four t imes ( J uly 1 6 , August 1 ,  September 4 ,  
and October 3 )  and pressure-volume curves were obtained . 

No at tack occurred on four t rees in one locat ion , but t wo 
pheromone- baited trees in another locat ion were select ively 
at tacked ( about 200 and 60 at t acks , respec tively) around July 31 
to  August 2 .  

Resul ts  o f  the heat- pulse veloci t y  read ings and pres sure-volume 
curves ind icated that defini te physi ological changes occurred 
within 2 to  3 weeks after beet le at t ack . This period correspond s  
t o  the beginning of  visible blue stain symptoms i n  the 
wat er- conduc ting sapwood of the attacked t rees . 

The results  were presented at the P hytopatholog ical Soc iety of  
Albert a  meet ing . Suzuki , K . ;  Swanson , R . H . ;  Maruyama , P .J . ;  
Hi rat suka , Y .  1 985 . P athophys iolog ical invest igat ions of  trees 
at t acked by mountain pine bee t l e .  

b.  Met abol ites isolated from blue s t ain fungi and other fungi were 
bioassayed to detect possible pathotoxin( s )  involved in the 
mortal ity of trees att acked by mount ain pine beet le . 

1 1 .  Goals for 1986-87 : 

1 .  Publicat ion of an i l lust rated book o f  the tree d i seases o f  the prai rie 
provinces . 

a. F inal dec i sions on the format , select ion o f  d i seases , photog raphic 
processes et c .  wi ll be dec ided . 

b .  Rough draft of  the book wi ll be prepared by May 1 986 for rev iew . 

c .  Final camera read� manuscript with color balanced plates will be 
produced by I December 1 986 for the publi cat ion before the end of 
1 986-87 fiscal year . 
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2 .  D i sease ident i f icat ion and taxonomic service . 

a .  P rovide d iagno s t ic and ident ificat ion serv ice of  t ree and shrub 
d iseases . 

b .  Maint ain and upgr ade the Mycological Herbarium and a fungus 
culture collection .  

3 .  Armil laria root rot invest igat ion . 

a .  I ni t iate a collaborative research o n  epidemiology and damage 
impact assessment with D r .  P .  Blenis of the Universi t y  of  
Albert a .  

b .  Cont inue inoculation exper iments t o  determine pathogen icity and 
hos t  preference of  main biological spec ies ident ified in the 
reg ion . 

c .  Conduct extensive mat ing tests  us ing haploid cul tu res obtained 
from the field and known haploid tester cultures sent by expert s  
to  determine biological species exist i n  the reg ion. 

d .  Conduc t mor phological examinat ions of  spo ro phores ( mus hrooms ) ,  
rhi zomorphs , hyphae etc .  to  determine taxonomic spec ies of  
Armillaria mellea complex exist in t his  reg ion . 

e .  Conduct cyto logical examinat ions of various d iploid and haploid 
isolates to cl ar i fy nuclear cycle of  the group . 

4 .  Microbiological and pathological investigat ion o f  t rees attacked by 
mountain pine beetle . 

a .  Cont inue invest igat ion of  met abo l i t es produced by main blue s t ain 
fungi for possible patho toxin involvement (with Dr . W. Ayer , Dept . 
of  Chemist ry , Univer sity o f  Albert a) . 

b.  Cont inue monitoring phys iological status o f  beetle at tacked trees 
observed 1 985 season during the spring of  1 986 (2 at t acked and 2 
un-attacked t rees ) . Heat pul se veloc ity measurement s ( with D r .  R .  
Swanson) and examinat ion o f  micro flora ( as sociated with trees 
attacked by mountain pine beet le)  will be conduct ed . 

1 2 . P ublications 1 985-86 : 

Mallet , K . I . ;  Hiratsuka , Y .  1 985 . P athogenicity o f  Alber ta isolates o f  
the Armil laria mel lea complex .  Am .  Phytopat h .  S o c .  Ann . Meet . )  �eno , 
Nevada ( Abst . ) .  Phytopathology 7 5 : 127 8 . 

Mal let t ,  K . 1 . ;  Hirat suka , Y .  1 985 . "Trap log" met hod to survey the 
dist ribution of  Armil laria mellea i n  forest  soil s .  Can . J .  Fo r .  Re s .  
( In pres s ) . 
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Suzuki, K . ; Mallett, K . I . ; Hiratsuka, Y .  1 985 . Changes in water 
potential components in lodgepole pine seedlings inoculated with 
Armillaria mellea. Am .  Phytopath . Soc . Ann . Meet . ,  Reno, Nevada 
(Abst. ) .  Phytopathology 7 5 : 1 339 . 

Tsuneda, A . ;  Mallock, D . ; Hiratsuka, Y .  
germination in Scopinella species . 
2 6 : 221-229 . 

1985 . Ascospore morphology and 
Trans . Mycol . Soc. Japan . 

1 3 .  Environmental Implications: 

14 . 

The NoFC Environmental Screening Committee has evaluated the study 
proposed study activities . On the basis of information provided by the 
study leader, the committee concludes that these activities are not 
potentially detrimental to the environment . 

Resources 1985-86 : 

PYs: Pro f .  : Hiratsuka 

Tech . : Maruyama 

Total: 

Term/Student: 

o & M: $8 ,.000 

Capital: 

0 .3 

0 . 3 

0 . 6  

0 . 0 

Program Director, Protection 

I i 

Regional Director General 
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CANADIAN FORESTRY SERV I CE 

STUDY STATEMENT 

1 986-87 

Responsibility Centre:  NORTHERN FORESTRY CENTRE 

NOR- 1 1 -08 

Dat e :  J anuary 7 , 1 986 

1 .  P roject : Fores t I nsect and Disease Surveys and Management S ystems 

2 .  T i t l e :  E f fec t s  of  ice-nucleat ing agents on canker , d ieback , and mor tali t y  
o f  juveni le forest t rees and ameni t y  spec ies 

3 .  New : Cont . :  X 4 .  N o . : NOR- 1 1 -08 

5 .  S tudy Leader:  H .  Zal asky 

6 .  Key Words : Canker , d ieback , mort al i t y ,  juvenile t rees , amenity species , 
ice nucleat ing agent s ,  fro s t , fro s t  damage , fungal success ion , 
remedial measures , t echnical t ransfer 

7 .  Locat ion of  Work : Northern Forestry Centre , Edmonton , intensively managed 
forest s t ands , provinc ial nurserie s ,  and homeowne rs in 
our reg ion 

8 .  S t udy Objec t ives : 

1 .  To determine t he e f fec t s  of  INA and microcl imate on cold tolerance o f  
seedl ings and juvenile t rees and use knowledge gained to develop more 
ef fec t ive overwint ering guidel ines and to enhance f ield per formance . 

2 .  Investigate the use of  non INA agents or compe t i t ion to control 
populat ions of  INA on the phylloplane of  trees and neut ral ize their 
mediat ion in fro s t . 

3 .  Assemble photos and pho t og raph t rees and parts of  t rees to i llust rate 
the effec t s  of  fro s t  damage and demonstrate how t o  d iagno se sympt oms 
even though they have been initiated in past years to aid in remedial 
measures of  growth problems , undesi rable mult i leader ing or stunt ing . 

4 .  To inves t igate red bel t  symptoms , winter browning , bark d i scolorat ion , 
and subsequent severe defol iat ion and changes in refol iat ion 
pat t erns . 

9 .  Goals for 1985-86 : 

1 .  P repare and submi t for review a draft o f  " Bac t erial ice nucleat ing 
pat t erns , chemical , morpho logical , and INA changes " . 



2 1 2 

2 .  P r epare and submit for rev iew i llust rat ive and text mate rial for a 
frost  d amage d iagno s t ic repor t . 

3. To init iate a manus cript on " the effec t s  o f  INA bac t eria , yeast , and 
fungi on conifer seedling mortalit y " . 

4 .  To init iate a manuscr ipt on " the effec t s  o f  INA organic sub s t ances on 
conifer seedl ing mortali ty" . 

5 .  Iden t i fy cont rol factors for INA organi sms . 

6 .  Det ermine bio- cont ro 1  measures for spec i f ic INA organisms . 

7 .  Adv isory and consult ing services on the heal th o f  trees and shrubs , 
iden t i fication,  and pro fess ional service.  

8 .  Publ i sh abst ract and present po ster sess ion paper on " Bud defec t s  in 
winter damaged Co lorado spruce" at Olympia Washington Int ernat ional 
Forest D i sease Work Conference and at Lethbridge , Alberta ,  Alberta 
P lant P athology Work Conference . 

1 0 .  Accomplishmen t s  f o r  1 985-86 : 

1 .  " Bac ter ial ice nucleat ing patt erns , chemi cal , morpho log ical , and INA 
changes " with the autho r .  

2 .  "D iagnosis  and recogni t ion of  winter damage in t rees" t yped and 
reviewed once . 

3. "The effects of INA bac teri a ,  yeast , and fungi on conifer seedl ing 
mortality" was no t ini t iated . 

4 .  "The ef fec t s  o f  INA organic substances on conifer seedl ing mortal ity" 
was not init iated . 

5 .  Cont rol fac t ors for INA microorganisms were stud ied by a screening 
me thod of non-INA microorganisms and amino ac ids .  Sevent y- six non-INA 
microorganisms and 91 combinat ions of non-INA and INA microorg ani sms 
were tested on containerized lodgepol e pine and whi te sp ruce seed l ings 
stored for 9 wk at -1 ° C .  In add it ion 7 non-INA amino acids and 1 89 
combinations of non-INA amino acids ( 1 %  solut ion , 1 / 1 0  d i l ,  and 1 /1 00 
d i 1 )  and INA microorganisms were tested on stored seedl ings . The 
non-INA cont rol factors ident i f ied were spec ies and st rains of  
microorgani sms and three t ypes of  amino acids . 

6 .  Non-INA s trains o f  Corynebact er ium f 1 accumfasciens controlled 5 out o f  
6 INA bacter i a ,  fungi , and yeas t .  C .  f 1accumfasciens had 2 1  Non-INA 
s t rains rated 1 : 3 as very good to good in the control o f  INA storage 
microorgani sms : Corynebacterium poinse t t iae , Fusarium oxysporum var . 
redo1ans , Fusarium solani , Hansenu1a mracki i ,  and P ichia fermentans . 
Ped iococcus bac teria and 1 /1 00 d i 1  o f  tyrosine were highly spec i f ic 
for the cont rol o f  INA Botryt i s  cinerea. The rat io o f  Non-INA to INA 
activity in strains of Corynebacterium f 1accumfasciens , 
f. poinse t t i ae and Hansenu1a mrackii was 1 : 1  and usually dro pped to 
1 : 3 when paired with INA storage microorganisms . Pairing st rains of 
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Non-INA C. flaccumfasciens with storage Botrytis cinerea resulted in 
1 00% INA:-

7 .  Processed 24 homeowner calls, 21  nursery calls, 26 technological calls 
affecting various government and industrial agencies outside and 
within the region, and 8 scientific consultations, and reviewed 5 
scientific papers. 

1 1 .  Goals for 1986-87 : 

1 .  Complete review processes for diagnosis and recognition of winter 
damage in trees. 

2 .  Attempt to document results of experiments in 5 and 6 .  File Report. 

3 .  Terminate study. 

1 2 . Publications 1 985-86 : 

Zalasky, H .  Bud defects in winter damaged Colorado spruce. Proceedings 
of the thirty-third annual International Forest Disease Work 
Conference, Olympia, Washington, September 24-27 , 1 985 . p .  1 10 .  

1 3 .  Environmental Implications: 

14 . 

1 5 . 

The NoFC Environmental Screening Committee has evaluated the proposed 
study activities. On the basis of information provided by the study 
leader, the committee concludes that these activities are not potentially 
detrimental to the environment. 

Resources 1986-87 : 

PYs: Prof. : Zalasky 1 .0 

Tech. : 0 . 0  

Total: 1 . 0 

Term/Student: 0 . 0 

o & M:  

Capital: 

Sisnatures: 

Investigator Program Director, Protection 

Regional Director General 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1986-87 

Responsibility Cent re:  NORTHERN FORESTRY CENTRE 

1 .  P roject : Development Ag reements 

NOR-36-01 -4A 

Dat e :  J anuary 3 1 , 1986 

2 .  T i t l e :  Regenerat ion 2 .  Hare damage assessment and techno logy t ransfer 
(Mani toba) 

3 .  New: Cont . : X 4 .  No . :  NOR-36-01-4A ( NOR-36-07-2 ) 

5 .  S t udy Leader:  L .  B race ( See NOR- 1 0-03 ) 

6 .  Key Word s :  Hare damage , s t and suscept ibil ity rat ings , wor kshops , 
technology t ransfer 

7 .  Locat ion o f  Work : Winnipeg , throughout Mani toba 

8 .  S t udy O bject ives : 

1 .  To act as a S c ien t i f ic autho rity for a R&D cont ract designed to assess 
stand suscept ibility to  hare damage o f  planted and natural seedling s .  

2 .  T o  ho ld workshops des igned t o  permit technology transfer in the f i eld s 
o f  silv iculture wi th special emphas �s on natural and art i f i c ial 
regenerat ion. 

9 .  Goals for 1 985-86 : 

1 .  A mee ting of the CFS ' s  Reg ional Re forestat ion Techni cal Commit tee wi l l  
be held in Brandon , Man itoba in June 1 985 . The focus of th is workshop 
is plantat ions of spruce and pine establ ished in the S pruce Woods and 
Tur t le Mountain Forest Reserves between 1 904 and the present . 

1 0 .  Accompli shment s  i n  1985-86 : 

1 .  CFS ' s  Regional Reforestat ion Techni cal Commi t tee met as planned and 
minutes of the meet ing and field tour were prepared and subm i t ted to 
Commit tee membe rs and NoFC ' s  S enio r  Reg ional Adv isory Comm i t tee . 

1 1 .  Goals for 1986-87 : 

1 .  A mee t ing o f  the CFS ' s  Reg ional Reforestat ion Technical Commit tee wil l 
be held in P r ince Albert , Saskatchewan in June 1 986 . The focus of 
this workshop will be on ways o f  assess ing and treat ing highly 
product ive backlog sites includ ing the development and discus s ion of 
spec i f ic prescript ions . 



3 6 6  

1 2 . Publicat ions 1 9 85-86 : 

Nil 

1 3 . Environment al Impli cat ion s : 

The agreement manager has been d i rected by management comm i t tee to include 
all pert inent environment al informat ion on the PAF associated wi th this 
p rojec t . The PAF will serve as the o f f icial d ocument which t he 
environmental screening commit t ee will review.  

1 4 .  Resources 1 986-87 : 

PY s :  P ro f . :  0 . 0 

o & M :  

Tech . : 0 . 0  

Total : 0 . 0  

Term/ S tudent : 0 . 0 

Capital : 

G rant s  & Cont ributions : CFS $ 1 , 250/$ 1 , 250 Mani t o ba 

1 5 . S ignature s :  

I nvest igator 

Technical Adv i sor 

&t4----------, 
/ 

(P rogram Direc tor , Resources 

/ 

D i s t rict  Manager 

,) )4/ P r�gram D irect�r , Develo pment 
I I " J 

Regional Director General 



G o als 

1 .  

2 .  

To t al : 

1 98 5 -86 1 986-87 

Ho ld a wo rkshop on Co n t i nue . 
regenerat ion through 
t he auspices o f  CFS ' s 
Reg ional Reforesta-
t io n  Technical 
C ommit tee ( see 
1 0 -3MA) . 
$2 . 5  K CS 

$2 . 5  K C S  

$2 . 5  K CS 

$2 . 5  K C S  

OPERATIONAL PLAN 
1 985-1 989 

1 987-88 

Co n t i nue . 

$2 . 5  K CS 

Act as a S cien ti fic 
authori ty for a R&D 
contract to assess 
stand suscept ib i l i t y  
t o  hare damage o f  
nat ural and art i f ical 
seed lings ( see 
1 0 -lMA ) . 
$ 60 K C S  

$ 62 . 5 K C S 

1 98 8-8 9 

Co nti nue and 
T e rminate .  

$2 . 5  K CS 

Co nti nue and 
T e rmina t e  

$ 60 K C S  

$ 62 . 5  K C S  

T o tal $ 

$1 0 K CS  

$1 2 0  K CS  

$1 3 0  K CS  
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 98 6-87 

Responsibi l i ty Cent r e :  NORTHERN FORESTRY CENTRE 

1 .  P roject : Develo pment Ag reements 

NOR-36-02- 1 B  

Dat e :  J anuary 29 , 1986 

2 .  T i t l e :  Forest Vegetation Management : Env ironmental Impac t s  and Residue 
Chemist ry of  Forest ry herbicides 

3 .  New :  X Cont . : 4 .  N o . : NOR-36-02- 1 B  

5 .  S tudy Leader : S .  S idhu 

6 .  Key Words : Vege tat ion management ,  manual ,  chemical , mechanical , herbicide 
residues , per sistence adsorpt ion , residue chemistry.  

7 .  Locat ion of Work: NoFC , G rande P rairie Forest 

8 .  S t udy Objectives : 

1 .  Develop envi ronmental impact and res idue data on herb ici des used 
operat ionally for vegetation cont rol in Alberta;  

2 .  Determine the fate o f  herbic ides in the forest ecosystem, by s tudying 
persistence , lateral and downward movement , degradat ion , and 
absorption/desorpt ion charac te rist ics in selec t ed forest soils under 
f ield and laboratory cond i t ion s ;  

3 .  Evaluate the inf luence o f  herb icide appl icat ion and other 
s i lvicultural prac t i ces on the st ructure , composit ion and dynamics of 
forest plant commun i t ies;  

4 .  Determine the inf luence o f  herbic ide appl icat ion and ot her 
s i lvicultural prac t i ces on the long term stability of nut rient balance 
and the biolog ical ( mycorrhizal associates , N- fixa t ion , decompo s i t ion) 
control of tree nut r i t ion . 

9 .  Goals for 1 9 85-86 : 

1 .  Review f ield locat ion s i tes in cooperat ion with AFS and CFS 
partic ipants and help select primary test site . 
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2 .  P repare a gene ral experiment al design and final ize field locat ion of 
t reatment blocks on primary test s ite at G rande P ra i rie , in 
cooperat ion with AFS Res earch Branch and CFS NOR-36-02-1 pro j ec t  
leader.  

3 .  Locate and mark sub-plots and s ample sub- plot s (5m X 5m)  to  moni tor 
envi ronmental affec t s  of  treatmen t s .  

4 .  Init iate pret reatment assessment of  vegetat ion and soils on Met hod-II 
plo t s .  

10 . Accompli shment s in 1 9 8 5-86 : 

1 .  F ield locat ions for primary expe rime ntal s i t e  were rev iewed and the 
Grande P rairie s i t e  select ed in Augus t ,  1 985 . 

2 .  A general experimental design for the f ield s tudy was pre pared in 
cooperat ion with s i lviculture study NOR-36-02-01 leader and AFS .  

3 .  T reatment plots and sample plots were located and marked in Met hod s I 
and I I . 

4 .  S ample sub- plo t s  were marked in Blocks 3 o f  Method- I I  and vegetat ion 
and soil sampl ing ini t i ated . 

1 1 . Goals for 1 986-8 7 : 

1 .  Complete layout of sample plots  and sub-plots in Method-I and 
Method-II Blocks . 

2 .  S ample vegetat ion and soils for pretreatment data in Method-I and 
Method-II . 

3 .  Design a method to collect herbicide depo s i t ion data and soil residue 
data specific  to the selec ted herbicide.  

4.  Collect vege tat ion and soil samples for residue analysis as required 
for Me thod- I I  plot s .  

5 .  I ni t iate process ing and res idue anal ysis o f  vegetat ion and soil 
sampl es.  

6 .  Summari ze f ie ld data and prepare fi eld plans for 1 9 8 7-88 . 

1 2 . P ubli cat ions 1 985-86 : 

New study - Ni l .  

1 3 . Environmental Impl icat ions : 

The agreement manag er has been d i rected by management commit tee to include 
all pertain envi ronmental informat ion on the PAF assoc iated with this 
P roject . The PAF wi ll serve as the o f f icial document which the 
environmental screening commit t ee will review.  
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This project has been reviewed by a CFS Peer Review Panel (Jan/Nov . ,  1 985 ) and 
by the Research Management Division and the Chemicals Branch, Pollution Control 
Division of Environment Alberta and can only proceed after satisfying both 
federal and Provincial permit requirements, which address environmental 
concerns in particular. 

Resources 1986-87 : 

PYs: Prof.  : 0 .0 (A-base Feng J ., Sidhu , Chakravarty (PDF» 

Tech . : Feng, C. 1 .0 (A-base Milwood, Faribarns) 

Total: 1 .0 

Term/Student: 0 . 0  

o & M: 40 . 0  K 

Capital: 1 00 . 0  K 

Grants & Contributions: 

Sisnatures: 

InvE?st igator Supervisor 

Technical Advisor Pro 

Alberta Agreement Manager Program Director , Fore s t  Pro t e c t ic� 

Regional Director General 



Goals 1 986-8 7 

1 .  Complete layout of 
sample plo t s  and sub
plots in Method s I & 
I I  and terminate . 

2 .  

3 .  

4 .  

5 .  

S ample plots of  
Method-I I  for pre
t reatment data on 
veget at ion . Synthe
s i ze pre- t reatment 
f ield dat a .  

Design methods to 
collect ion herbicide 
d eposit ion data and 
soil res idue dat a .  

Collect samples of  
vegetation and soils  
samples for residue 
analys i s  as required 
for Method I I . Beg in 
analysi s .  

S ummarize field data 
and prepare plans for 
1 9 8 7-88 . 

OPERATIONAL PLANS - NOR-36-02-03 
1 986- 1 9 9 1  

1 987-88 

Cont inue . S ample 
plots for 1 year post 
- t reatment data.  
Synthesize post
t reatment data for 
1 s t  year . 

Evaluate based on 
d ata collected . 

Cont inue , synthesize 
preliminary resul t s .  

Con t inue and prepare 
plans for 1 988-89 . 

1988-89 

Cont inue . Sample 
plots for 2 nd year 
post- treatment data.  
Synthesize post
t reatment data for 
2 nd year . 

Report on methodology 

Cont inue , repo rt 
early resul t s . 

Cont inue and prepare 
plans for 1 9 89-90 . 

1 98 9-90 

Cont inue . Sample 
plo t s  for 3 rd year 
post- t reatment data , 
synthesize post
treatment data for 
3 rd year . Terminate . 

Cont inue , report on 
2 years ' dat a .  
Terminate .  

P repare 1 s t  draft of 
final repo rt . 
Terminat e .  

1 990- 1 99 1  

Repo rt ( A
Base and 
terminate . 

Final repo rt-
terminate . 
( A- Base) • 

Report and 
term inate.  
( A- Base) • 



P rojected Resou r ces Ag reement by Budget years ( $  K) 

1 986-87 1 987-88 1 988-89 1 989-90 Total 

PY ' s  
(Tech. ) 1 . 0 1 . 0 1 . 0 - 3 . 0 

Term 

PY 
( con- 0 . 6 0 . 6 - 0 . 4 1 . 6 
t ra ct )  

o & M 40 . 0  3 0 . 0  20 .0  20 . 0  1 10 . 0 

S P .Y .  1 8 . 0  1 8 . 0  - 10 . 0  46 . 0  

Term 
S alary 38 . 8  3 8 . 8  38 . 8  38 .8  1 5 5 . 2  

Capital 100 . 01 - - - -
-- -- --

Total 1 96 . 8  86 . 8  58 . 8  68 . 8  41 1 . 2 

1 1 986 /87 $ 100K capit al for purchasing HPLC and accessories . 
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CANADIAN FORESTRY SERVI CE 

STUDY STATEMENT 

1 986-87 

Responsibility Centr e :  NORTHERN FORESTRY CENTRE 

NOR-36-02-4 

D at e :  J anuary 29 , 1986 

1 .  P rojec t :  Development Agreements 

2 .  T i t l e :  Forest pest management and damage appraisal ( Alberta)  

3.  New :  X Cont . : 4 .  No . :  NOR-36-02-4 

5 .  S t udy Leader : P .  Ami raul t 

6 .  Key Words : Damage appraisal , d iagnost ic and adv i sory serv ices , forest 
management , forest  pest s ,  forest  pest  surveys , hazard rat ing , 
pest impact , technology t ransfer 

7 .  Locat ion of  Work : Northern Forestry Cent re; Alberta-wide 

8 .  S t udy Objec t ives : 

- 1 .  To iden t i fy when and where d amage by forest pes ts  may occur , and to 
rank stands according to potential losses . 

2 .  To determine how and to what ext ent pest damage af fects forest 
resource users and management plans . 

3 .  To provide technology t ransfer , t raining , and d iagno st ic and adv isory 
services to AFS staff and other forestry personnel in the prov ince . 

4 .  To develop or improve FIDS methods to  as sess populat ion and 
infestat ion levels of forest pest s .  

9 .  Goals for 1985-86 : 

N i l  - New study-- see accompl ishments be low. 

1 0 .  Accomplishment s in 1985-86 : 

1 .  The study was initiated on July 8 and three cont rac t ors were hi red in 
mid-October on 7 5  day contrac t s .  

2 .  Twelve stands were measured for inclus ion into the mount ain pine 
beetle hazard rat ing program. The program to sort data and ' rate ' 
s t ands was entered on the compu ter and made operable . This was a 
cont inuat ion of  a study init iated by Ben Moody . 
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3 .  Branches of  whi t e  spruce and j ack pine were examined for egg masses 
and the presence o f  second- instar spruce and j ack pine budworm l arvae . 
Results of  these examinat ions provide informat ion for the annual FIDS 
report . 

4 .  The study l eader undertook a l it erature search of  several of  t he more 
important forest pes t s  in the province . The informat ion gathered wi ll 
serve as a reference for workshops , inquiries , and other forms o f  
informat ion exchange .  

5 .  I made several field visits  in an adv i sory capacity as a result  of  
requests from AFS regional personnel .  

6 .  A d iologue between the CFS and AFS was o pened o n  the subj ect of  
improving the informat ion on forest insec t and d isease problems 
collec ted f rom the AFS ' s  permanent sample plot s .  The study leader Ben 
Moody and Bob Miyagawa ( AF S )  have developed suggest ions for improving 
the record ing of  insect and d i sease damage on permanent samp le plots . 

7 .  Thirty copies of  the book ' I nsec t s  Harmful to Forest Trees ' by R .  
Mart ineau ( 1 98 4 )  have been purchased for dist ribut ion t o  AFS regional 
s t aff . 

8 .  Represented the NoFC at the Cone and S eed P est Working Group meet ing 
in Quebec C i ty in August ,  and presented a paper on the ' Control of  
Tamarack S eed and Cone I nsect s ' . 

1 1 .  Goals for 1986-87 : 

1 .  To measure ( up to  20 more) stands as part of  the mountain pine beet le 
hazard- rat ing program and to analyze dat a from these and previous 
measurement s .  The resul ts should ind icate which haz ard- rat ing system 
should be applied to lodgepole pine stands in southwestern Alber t a .  

2 .  T o  complete and assess a dwarf mist letoe detect ion programme , wh ich 
has been begun by the AFS in the Bow-Crow Forest . 

3 .  To implement the use and assess the o perabil ity of , damage codes which 
have been developed for AFS ( T imber Management Branch) to as sess tree 
cond it ions when remeasuring permanent samp le plots in ma ture stands . 
To inst ruct the people doing the remeasurement s  in the identificat ion 
of  insect and d isease problems . 

4 .  To deve lop a program to assess insect and d i sease pro blems affec t ing 
t rees on permanent sample plo t s  which have been establ ished ( by the 
Research Branch of AFS )  in immature stands . The ac tual as sessment s 
will be made by the study leader and hi s ass i s tant during this ( 86-87 ) 
field season . 

5 .  To as s ist  AFS personnel in init iat ing surveys to det ect and appra ise 
low populat ion levels of spruce and jack pine budworms in Alberta.  
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6 .  To maintain contact with forestry per sonnel in the province and to 
help them in becoming famil iar with insect and d i sease problems by 
conduct ing workshops , making visits in response to inquiries , and by 
distributing informat ion . 

7 .  To provide d iagno s t ic and advisory serv ices as requeste d .  

1 2 . Publi cations 1985-86 : 

Nil - New s tudy .  

1 3 . Environmental Implicat i ons : 

The NoFC Envi ronmental S creening Commi t t ee has evaluated the proposed 
study act ivit ies . On the basis of informat ion provided by the study 
leader , the committee c oncludes that these activ ities are not potent ially 
detrimental to the environment . 

14 . Resources 1 986-87 : 

PY s :  

o & M :  

o & M :  

P ro f .  : 
Tech. : 

Amirault 1 . 0 
0 . 0 

Total : 1 . 0 

Term/ S tudent : 0 . 0 

6 . 0 

Cont ract 6 1 . 0  

Capital : 

Grant s & Cont ribut ions : 

15 . Signatures:  

Investigator 

Techni cal Advisor 

Program Di rector , Forest Protect ion 

Supervisor 

Albert a  Agreement Manager 

Prog 

Regional D irector General 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 986-87 

Respons ibility Centre: NORTHERN FORESTRY CENTRE 

1 .  P ro ject:  D evelopment Agreemen t s  

NOR-3 6-03-8 

Date:  January 3 0 ,  1 98 6  
Revi sed : March 2 0 ,  1986 

2 .  T i t le:  Insec t  and d i sease inve s t igations ( Sas katchewan) 

3 .  N ew: X C ont . : 4 .  No. : NOR-36 -03-8 

5 .  S tudy L eaders : W . J . A. V olney and B . R. Moody 

6 .  Key Words: Damage apprai sal , impac t ,  hos t ,  fores t  pest s ,  s pec ial surveys , 
managemen t, mo rtali ty , growth los s 

7 .  L ocation of Work: Saskatchewan wide 

8 .  S tudy O bject ives : 

1 .  To d evelop me thods for pr.ed ict ing short  and long- term impac t s  o f  
pest( s )  includ i ng damage appr aisal; o n  fo res t  resource use s ,  value s ,  
management plans and operations .  T o  determine how and to what extent 
pest damage af fec t s  fo res t  resource users and managemen t  pl ans .  To 
evalua te or d evelop methods to manage pes t� susceptib1e forests and 
pest populations to l im i t  fo rest damage to tolerable levels . 

2 .  To prov ide d iag no s t ic and advisory serv ices regard ing tree and shrub 
insec t s  and d i seases in the province. 

3. To conduct s pec ial surveys and s t ud ies of particular pe s t s  o r  of 
designated areas. 

9 .  G oals for 1 985-86 : 

N i l ,  new s t udy ( see accomplishmen t s  below) . 

1 0 .  A ccomplishment s  in 1 985-8 6 :  

1 .  Conduc ted insec t and di sease asses sment s  i n  3 s pec i f ic Prince Albert 
Pulp Company pl an ta tions. 

2. P rovid ed d i agno s tic and advisory services on tree and shrub pe st s . 
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1 1 . Goal s for 1 9 86-87 : 

1 .  S urvey of  plan tat ions or  young s t ands adj acent to spruce budworm and 
j ack pine budworm infestat ions . ( ID-1 Impac t )  (Tid sbury) 

2 .  E s t ablish 30 plots in young and mature s t ands and as sess for pest 
damage.  ( ID- l )  (Moody) 

3 .  I n i t i ate s tud ies which wi ll permit a quant i tat ive descript ion of t he 
relationsh i p  between j ack pine budworm populat ions and indi vidual tree 
growth losses . ( ID-l ) (Volney) 

4 .  Init i ate stud ies which wi ll lead to the design of effic ient survey 
methodologies for j ack pine budworm populat ions and the i r  feed ing . 
( ID-l ) (Volney) 

5 .  Assess records on S askatchewan ' s  fo rest resources for the ir historical 
content and value in guiding future studie s . ( ID-l ) (Volney) . 

6 .  Examine and conduct pest surveys in a l imited number o f  DPRR 
Plan tat ion Permanent Assessment P lot s . ( ID-3 S pec ial P est  Surveys ) 
(Tidsbury) 

7 .  Conduct workshops and t raining sess ions on forest pes ts for DPRR f ield 
s t af f .  ( ID-2 Advisory) (Moody , Volney) 

8 .  P rovide f i nancial support to the product ion of a D i sease P icto rial 
Guide . ( ID-2 ) 

9 .  P rovide d iagno s t ic and advisory serv ices on t ree and shrub pest s .  
Ident i fy the resource managers and meet with them t o  d iscuss the ir 
needs with respect to  pest management in their jurisd ict ion . ( ID-2 ) 
( Volney) 

1 2 . Publications 1985-86 : 

Tidsbury , C .  
1986 . 

1 985 . S pruce budworm in S askatchewan , 1 985 and forecast for 
F i le Report 

T idsbury , C .  1 985 . J ack pine in S askatchewan , 1985 and forecas t  for 1986 . 
F i le Report . 

Tidsbury , C .  1 985 . Forest tent cater pillar infes tat ions , 1 9 85 and 
defol iat ion forecas t s  for 1 986 . File Report . 

1 3 . Environment al Impl i cat ions : 

The agreement 
all pert inent 
this P ro j ec t . 
envi ronmental 

manager has been d i rected by management commit tee to include 
environmental related informat ion on the PAF assoc iated with 
The PAF will serve as the o f f i ci al document which the 

screening commit tee will review . 



4 9 2  

1 4. Resources 1986-87 :  

PYs: Prof. : 0.0 (Volney 0.5, Moody 0.2 A-base) 

Tech. : 0.0 (Tidsbury 0.3, A-base) 

Total: 0.0 

Term/St udent: 0.0 

o & M: $1 3, 000 

Contract: $1 8, 000 
$ 2 0, 000 Publ. on Disease 

Grants & Contributions: 

1 5. Signatures: 

Investigator 

Program Dir'ector, Fo rest Protection 

Prog 

Regional Director General 
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