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PLANTING; OF .CONIFERSIN THE 

• <. 

SPRUCE WOODS FOREST RESERVE, MANITOBA. 
. " . "  '- . : ' .�' . ' 

" 

1904;-1929 -
. , .�. ' 

' . 
. �roject·?I'l. S. 113' 

" ' ;j, 
'by 

': . J� S. JAl\·msc;K* .' � t. 

-.- "INTRODUCTION 
\ .  . 

, . 

Fi'om J 904 to 1020, c:ollsiiJcl'ablc pla"lltilig of conifers was undertaken by 
the Forestry Bl:anch in the Spi'uce \Voods Foi'cst He8el'Ve iri lVIa.nitoba� Five 
species wore planted: . jtick pine .( Pin11S Banksiana 'Lamb.), lodgepole' pine 
(Piniuj' contol'ta Dougl. val'. la'tijolia .. Englenfunn)', Scots pinc, (Pinus.8ylvcstris 
L.), white sprnce, (Picca ,glmlca :(lHoe-nch) . .\'.088), arid NOl'v,'a.)T spruce (Picca 
"abies Dietr.)**. Tl)e imrp,?st;:, was to st,�dy, the sUl'viyai, 'ea.llses of mortality, and 
rate'of growth of these species wheil sct'ant nuder different-planting conditions. 

,There 'was, however, no over-aIr pI_tinting plan. 'As' a result, although'records 
were kept of most plantations, data were gathered i'nadeqnatcly and at il'l'eglllal' 

"periods.'· .. -Consequently: investigation' of the different expeiimeli"tal ineth'ods was 
.not nlude tl,lld plalltings were 'of ten duplicated: 

. '
.1 

. . '.Plant�tions 'set. out .prior to' 1927 ,were pureh� e,xperimenti:d in ll�tUl'e; th�.se 
established" in 1927, [L'ud 1928' \"ere for l'eforestatioi1 purposes . .' , This report is" 

cOllcerned o�lly' with 'the .fOl'incr. -

DESCRIPTION OF 'PLANTING AREA 
Location, Geology and Topograp.hy 

'-The Spruce )\Toods Forest Hesctve, about 200�square miles in area, IS 
located in the south-cen'tral seclion of Manitoba. It is described t\y Halliday 
(9) as a relict area of the Boreal.Forcst;.reprcsenting the southeasterll extension 
ofthe'Mixedwood Forest Section,.A 18(Figurcl): . , . 

the reserve> occupies the sandy and gravelly deposits �fthe old Assiniboine 
delta, forincd where thc river", emptied into Lake Agassiz'· in- post-glacial times; 
These deposits extcnd,betwecll'Portag(da� Prairie, Plumas, Neepawa, Braildon: 
and the Tigei· Hills (Figure I).' InJhe vicinitY- of Brandon the material is of a 
coarse gl'a,relly t'exttire;'eas"tward it grades _into coarse,' medium, fine" and �ilty 
sailds:- In the central portion of the·.delt�,-i .. e." sOlith an� -west o.f Ca�'berry, the 
sandy materials have been blown into dUllCS,.alurdum§--topography cha'racterizes 
the largest portion' of ' the reserve. lVlo�t Qf the plaritations examined, however,,·_ 
were.set out 'on level topography,' .alt�o.ngh u' .fe�\' ncar Camp Shilo were cstab-' 
Iished on the old dunes. . . . , . . . . .  > 

' .  
. 

. , '.
.

' 

. The plantations are loeate,d in.two �r�a,s: one east of Caili'p Shil.o, ifl Sec., 7,
·­

Twp. 10, Ifge. 16, W.P.M.; the"other and larger, southeast of old Camp Hughes, 
.in Seo.24, Twp. lO;Hge. ·�6, W.P.lVl., and Sec. 19, 'l'\vp. io, H.ge�-15; W,P.N! . . > 

___ , 1'1> 1- · • • 

, *Rescarch Forester, 1\Imlitobd Di:;triet ,Office: \\,inbipeg. 
**�9me�c�a:uTe foll6w.s GTri.y�;' Manual cif Botuny, 8th ,edition.': 
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'Cliinate 
. _ . T_he ,climate, t'ypic�l of so�tlnye's'tcfli l\lranitol�a �nd so�t,heast�rn Sask�t­

chewai:l, is characterized ·bY col� dry winters�aild hot summe1:s: 1'h,c avc'rage,' 
.an!lUal precipitation.(raln�ncl snow) is Imv; arid is distributed, mainly throughout'. > 

the summer months \,'hell the' ratc' of'cvapoi',atioll is high:. nalliday (9), using 
Thoni.w�litcJs 'll1cthod, ilidicat9s; that'; ·mois.tUl�e . is.' d�fieient at all- sc�sons ... 

. Although prccip.itat�oll 'in l\'fay, the llSliuf montli of planting, is rlonnally rl: 62 ,. 
,-,inches, 'the probability of drought occuyl'ing)s two-in seven. . 

., The follo\vil{g meteorological d�tt)::.(5) ar'c l)uscd on 2\) years of \\'cathe'r 
l'eeol'ds taken at Brandon, a fe',' mile's west of the reserve': 

',,-
"

J\1ean ianu�L;y t�mper�t�i'e', "_ . . . .  .�3� F� 
, \ J\1[eari ,July t'empe;'� .tu�e."": .. : 65° F: 

A �rer.q�e length g;'owing .seasori -: ,.'. 120� dais 

I. 

Averag� annual pr�qipibltiol;. ,,': , .. '. 15. 73 illcl�cs,(including ' snow) 
, A verage annu�hmo\YfaH" " . " " " 37.'0 inehes 

Vegetation' " ' 
o'L'he predomil)ant l;atu�aJ-_\reget.aJ,i�I� .· on� the d�y upland sites coilsists ,of 

sea�tered.clumptl"of \vhite sprtlce.an.d-a, dense eaveI'. of prail:ie.grasses (Figure 2)': 
A few herbaceous' spe(;ies, are, also Rrese��t" . In· the spruce 'clunlps t,he -tjrpical .. :( 
gl'ouild v.e'getation is,a deilSe mat of."j)icralvlm alld 'Thuirii'lt-in mosses. � In' the " ,� 

plantadons where tree Sill'vivul is high, - �ost of ·t,he prairie grasses .J1ave dis':,' 
. app�ared, herbaceous vegetation is l�eking�"and--the' s�lldy �oil is cqve.red vrith·a:., 
·deep 'needle litJ,er; where inortality has been 'high"and:'crO\\-n canopy is open,.a 
thick cover of grasses l'e�naili�, . . " . ' 

-

I
: . " - - '  -. _ ' , "" ' '" - ; � ', :" The "most common, species ,observed in the prairies and ' open plantations 
_ were: ' . ' � .  . � ' - - . , 

Grasses: Fest-uca 'sc,a6rCZia, Poa: palustris, Bro'-n�ts': cil�"atus, ,Sji'-pa C01!t�l&-, 
\.." .OryziFpsis a��)erJfolia. 

. <-

Herbs: Artemisia !r!"gi"da,<'· LitfwspenntZrn, ca�escens,' A�hiilea 'jlrille!olhull, 
\ > 'Anel!101tC'\'patens, Comandra· pallida; ':Gali.lt,in borea.le� Agas'tache 

Foeril:cul-n-ui" Yiola ,ad1.uica. ' . 
� ' .  

• •  .' , ", � , > 
. Sh�ubs·.· ;J"ltniperus 'lw;izrmtaLis,' occurril�g -in 'dense patc1�es;, scuttere'd . 

' specime�1s of Rosa spp.,:Prunus spp'.� and Bet1}la glandul'osg. . 

ASP!3n (POpl;tlJui trenlu,loide3) ill�d bur oak (Quercus.llWC(o��tpa) are t�)lnmoll: 
\ on moister sitee, while larch (Larix larici-na) and black spruc�' (PJcea marianp) 
'. are f6ui;d on the 'swa�p .sites, 'Strangely ellougI�, ja.ck pine docs, not" OQcur 

naturally. . . ' " . 

, , - , ' . '. ' I ,- � . ; " 
In an earliel:'l'eport (12),white spruce was said to,have covered much.of the 

area '-�yhen ,the Canadian Pad fi e' . R{l.ilway �v-a:s built through' ,the \\:�st in ,the 
18GO's; at which tiine the tiinber was removedJor' construction purposes. Sub-', 
sequentIy, the ' area \\'as reported to have been reve'atedljr and scven)ly, burned, 
'thu�-redlleiJlg Lhe fo .... re:st to its pI:cs�nt'limited a"rea',: Bird (3,:4:) was of the opinion 
th�t the' valleys "and north slopes had been fairly heavily forested, but tnat 
frequent fi.res,· started' by the Indiaus '�n the' adjacent ph_Lii'ies, ,had �iJle(LmanY. 
of --the trees ,and kept the forestjl'om·.ad�ancillg . . " There is, \lO\\;eVe,r, very littl,e 

, evidence in the soil profiles�of such e'xtensive·furrnCl: forest COVel', 
' 

. ," , ' . _ , . , - .- .. . ," -'--',': ! .; '  i '  " , .  
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Soils and Site 
The chief soil association of the area. ,yas·identifie.d fr:()ln'nU1��eroits'pits as a 

Black-earth type, indicatJll1g' that P�lst vegetation was primarily. grass. The' 
typical soil profile in t1�� pla.Iitations is as fo11o\,"s: 

Oo-�-i 1lr:J:> ne�dlc 'Jitter, 
. Oi-UP to �-inch partly" decomposed needles alld" gr�ss,' usually black: 

in colour, ! . 

A,-9 to 11 inches grey�black luvery (lark brown, (lOYH2/2)* . (pH � 7.0) 
sOIllmyhat compacted loamy sand, with pa.rticles (If silica sand jnter­
spersed tJhrollgllout', giving a ' saJt-and-pepper effect .. The A� horilon 
grades to a poorb� developed, ,I '  • 

B -of about 5 inches, clark bro\\n in colour (10YH4/3) (pH �Z.2) also 
some', hat compacted lo�my salld, \"hich grades almost imperceptibly" 
to the, . . . :;. :. . 

: " 
, , '- -: -

i' 
" 

. C-horizoll,a iightj)r�;vn.· (l
'
OYH5/8) '(pH 7 .4)m�<liUl,1l to coam,stone-

. . ' '. free'strllctureless sand. ,'-," . , ,��,�. This t;TP� of p'r�file�i� ":ais� COil��lon 
'
to the ��'ruce cl'inll'PE? aud \'0 tli�'- _S!lucl)r "� ';' 

�)" grassland area's,'althougILiri t�l�'latter the 1-\'1 i� usually slightly darker. and more 
IOri.IllY; H owe'v'er/' there' is'-.. very 'Ii ttle -\�aHa iioll �betwcen,- thc' ,profiles :on �.t.hc 

... < .�: ,_ "�gelitle slopes�� the fops' of, the' kn?>lls; "ol 'the level a:rea? betwe911.�!.' '., ' , " .. , :':� . 
. ,,',:�(,. : , _'Vithin.'solii� -,�f·th� �pru�·�\ehi�pi;thCl:e.ls �vid��l�e of.po(i;6li�a·t{on" w,hm:e 
.... ·:.(gre); Ai hhrizOll,' -yaryil"lg,ill depth' from 0 . to ��in'eh -':with 'a decidedly acid pH -

". '. "(5 :2), -has, fornled' i.li 'th'c bl�J .A\ hOl:izon.. ,It 'r'eprese'n'ts, . . there�ore; . o!lly�, rcce�t 
", .. P!?dzoJiza.qon or�degrtidf!t,ion .. ':"\Yi,thin. ono;or two pl�ntatiolls J,hol�e\\ras.·a'similar 

de\�eropment 'of' -a�l Ail_ lloi'izi,n" altllC?pgli it 'r�s� ve!y s,h,allow" never ,cohtinu6us 
nor:of any great extent. -� '.. '. ' . : ' . . . .' , _ ,  '" " , " , • • .: .' - • ,. , ., > . ' :" ".,' _, � • < .  ' , , • •  '- � ,  " . ' � .  _" I 

.' : < 

There are 'soine n1�nol': variati0l1s in the soils,"the' parent materials rangi,ng, 
from:a fiIff! to a coar's'e sand, ,eith.er coinpletely stope-free or only, ,Vel:Y sli.ghtly 
stony (3 to 5' per cent t6t.al volume). " The' stones of the coarse' skeleton arc kss 

·.than three inches in clia�cter. ljSillg Hills' (10) method of'site classifiea.tion;'the , ,'. . , �  

sitcs may be identified us ,0:0 -or 0: 1, tho first digit referring to the nioisturc' ',,; 
regime ri.·IHl'the ::second,to'the pore pattern'. In ' this case, the moisture reginle is ',;",", 

, ' ,.--

" 

'v . 
' 

, classed as very dry, 'while the pore ,pattern is classed as ,'ery open; coarse, struc-
tllreless sand, or open,�' fine to mcdiurr� sand. 

• SUMMARY OF PLANTING 
, Sixty-two .experirrlerl"tal plantations, to.taIling 204. ,5 Heres, wCl:,e" ?e� out 

during the periocl 1904' to 1920. ,In 1952, ouly 33 plantations; totalling, U 5: 5, 
acres,. still existed. Table) lists, by years, the species' and acreage pIallt�d.fi'c)l� ,". 
1904 to 1920, and Table 2 describes each experimental plantatiOlf under the ' 

. following hemlil1'gs: . 

1. Plantation number 
2. Species 
3. Age of stock " 
4, Area. planLed. 
u, Planting area 
6. Per eetlt mor'tality one yea}' af�er p,lal1ting 
i. Per cent mortalit.y br ·1952 . .i 

• �\lunseH Colour Chart. 
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l'lanta-tion 
No. 

��--

1-04 

2-D.) 
8-0(; 
4-07 
5-13 
!i-l3 
i-Hi 
S-lG 
[l-10 

lO-lG 

IJ-J6 
12-Ui 
I.'H7 

. ]4-17 

15-17 

Hi-l7 
17-17 

.. :c· IS-17 
20-1S 
21-18 

22-18 
23-lS 

2G-20 
27-20 
34-21 

:ifi-21 
40-22 
41-22 
42-22 
4;l-22 
44-22 
4,')-22 
4G-22 
47-22 
48-22 

5D-n 
51-22 
52-22 
[,;)-22. 

5G-24 

;,7-24 
58-24 
5�-24 
60-24 
61-24 

1i2-24 
03-24 
!l4-24 
(I.'}-2·1 
79-2,') 

80-25 

81-25 

Speties 

Scots pine -

.Tack pine 
Loligepnle )ine 
Jilek pine 
S';ots pine 
Lodgepnle pine 
Jack pine 
Caragann. 

Jack pine S(;nts pille 
W\lite'bpruce 
Jlwk pine 
:-"Torway S]HUCC White spru<.:c 

Wllit�,sprLlce 

Jack pine 
.Ilwk pine 
White -"pl"uce 

,hwk �}ne 

White spruce 
Scot s pine' 
White ;;prute 
Jack" pine 

.Trtck pine 
Scots pine 

White spruce 

Scot.s ,pine 

.Jiwk pine 

,,'hite .spl"llce 

Sent" pine 
"'hite "pl"llee 
Seot",pinc 

Jack pine 

.Tatk I!ine 

Scots pine 

Scot.s pille ,Jack pine 
Stnb pine 
Jack pine 
Scots pine 

Scot" pille 

TABLE 2.-SU,,[)[AHY 

.. -\ge of Area in 
Stock Acres 

1-0 3.50 
2-0 
2-() 4·::\7 
2-0 6·44 
2-0 'J. fj:"; 
;3-0 0·10 
3-=0 0· 10 :3-:i 3·75 
3-0 H)·OO :i-;l 3-S0 
3-3 1.53 
1-0 

4-0 1·80 
3-0 7·00 
:i-O 10·00 
3-0 Ik'iO :Hl 0-75 
3-0 :j·75 

:�-O 10·00. 
3-0 10 ·00 
:H) 1· 75 
3-0 10·00 ;3--{) 13.00 
4-0 

2-0 4·00 
:�!..O 10·00 C-o 
4-0 
3-0,2-0 10·00 
:�-() 0·2,,) 

10·00 

(i·OO·· 
0·,50 ., [l·riD 
0·2.') 
0·2,,) 

0·2;";· 

0·25 
0·2;) 
0·25 .0.25 
0·00 
0·05 
0·40 
0·30 

0 G7 

0·G7 
O· :..;3 

·0!}4 
·02J 
· 021 

0 · 10 0·10 
0·01 
0·13 

2-0 3·50 

2-0 G 50 

2-0 12·00 

10 

OF PLANTATIONS 

Apprux. 
Per cent. Per c;ent Planting �Iortalit.y Mortaiit,y Area 1 year 1\)52 after 
Planting 

Grab", 100 100 
5;") 100 FlllT()W.�. 15 82 
20 85 
35 92 

T!'llJ)splant hed . () 60 
Tran"plnnt bed ..... . (I :"11 
Furrows. 10 39 

!) Ti 
20 57 
10 ()5 
55 lOD 

Furrows. 10 SO 
.'i t):l 

tiD IOU 
40 100 
70 lOG 
50 100 

F\J!TOWS 50 100 
50 100 
.')0 100 
GO 87 
60 lOa ,,' 
40 1{)0 

Furrows. 60 95 
60 100 

40 100 

50
" 

S7 
Poplar ........... 10 100 
Grass and Poplar. 99 100 

Gra"" and Poplar .. 00· 100 
Gra.�s ..... ...... 2,') 1(]{1 
Poplar. 2:5 100 
Poplar. ........ 2[l JOO 

,Ground Cedar 55 100 

Popla!" ... . ..... . 20 100 
. Ground Cednr. 20 51) 

Poplar .......... :30 100 
Ground C(;dar. Ii;, 72 
Poplar. 30 · 100 

Grn.ss. DO 100 On"". [),5· 100 
Poplar. . 70 100 OI'O\llH! Cedar an� GO ](10 

Poplnr 
Furrow" 10 2G 

FUI"I·0\\:8 ... 10 4:� 
Burned. 'Gras'" 25 52 
Gras\;. 10 1110 

10 100 
25 . GI 

'�Grolll�;l Cedar. 20 7:� 20 21 
Burned Grass. 2,') IOO 
Gmi's 30 1011 
Furrows. 20 87 

Furrows. 20 01 

20 SO 



Plania-
t.ion 
.:-.ro. 

82-2ii 

8:l-25 
8·1-25 

35-25 

. 86-25 
87-2;j-1 
87-25-2 
97-2H 
98-26 
@-'-26 

TABLE 2.-SUi\rI\-1AHY OF PLANTATIONS-Co�cluded. 

'Specioi3 

T,od�cP()lo 
pille 

S�oh pine 

.Jack pine 

Scot.s 
.
pine 

." 

Age 'of 
, Stock 

12-{) 
l2-2 
2-2' 
2-0 {,-o 
2-2 
2-0 
? 
2-2 
2-0 
2 -0 
2-0 

Aroa in 
Acros 

'1·00 

1·33 
4·17 

4·00 

1 · 00 ' 
5 · 50 
0 · 04 · 
5 · 11 
1· 11 I,ll.) 

Planting 
... Area 

Furrows. 

'" 

Ftlrfo\\·s'. 

Approx. 
Per cont 

}lortaiit.y 
1 year 

, aftcr' , 
Planting 

30 

15 
20 

20 

2.> 
? 

·25 
25 
2.1 
2,5 

Per cent 
Jlort.aiit,y 

1052 

,·89 

88 
75 

72 

92 <100 
52 

100 
100 
97 

NOTl�': The !tlr,t figure in t.he phlntation nl!lnbe
'
r rders to the year plunted, e.g., 99-20. Plant3:�iori 

No. {lO, planted in 1926. ' . 

, 1\1ost of the stoyk was' obtained from it nursery operateci .by the Depart­
ment uf Agrieultlire at IIldia!l,Head, Saskatchewan, a.lthough some was obtained 
from a Furest,ry Branch nursery at Shilu, l\1anitoba. The nurseries had acquired· 
jaek pine and white sp\uce seedVlocally; ·S<:ot.s pine �eed from Centra,} Swcden, 
Fiuland, Cennany, SGotland, and o�her "locn)ities not recyrdecL lodgepole pine 
seed frum Nicola, British Colninl5ia, ancI also frum sources ullknO\\;n. The age 
of the plantillg stock vari'ed considerably' and in some eases is'not kllown .. Differ.: 
ent-aged stank was usually Hot plaritecl in the same year; thQrefore; it 'is 'not, 
possible to definitely relate mortality to the age of the stuck. � 

"\Vith th'e exe��tion of three mixed phintatioils, all' \\'ere e�tablishecl u;s pure 
stands. The mixtures conslsted. of jack pine alld \vliite' spruce or caraguna in 
altel'nat,e rows; ih oi:te other plantatioll, Norway spruee \vas plallted.on Olle half 
and jack pine' on the other half of the area. 

\Vhile plantiilg m'ethods varied l?omewhat, 'trees we�'e mainly planted with a 
,sj)acle or p'lallt�ng iron'in furrows, plotighed ill ari cast-west, direction .. In a few 
eases seedlings were set ·out, without grouhd preparation ill yOll�lg open pupla.r 
stands, ill open grasslaud, and -in, grollnd-ccdm" patch.os. . The spacing of the 
seedlings varied between :l feet by 3 feet, and" <I feet· by 4 fcet. All plantings were 
made in the spring o� each year." ,. 

, 
- ' 

Method of Sampling Plantations and Compilation 
ln the summer of .1952, thirty-t,hree plan��tiolls were relocated and sampled' 

by C. L. Kirby. They repres,entj for the most ,part, those tl�at were eonsidered 
promising by Tunstell (13) ill ] 927, and, whiGh l�e rceomrpended fur remcrtSll.rC-
ment. " ' , . . . . . , I  • •  

OIl plantatiulls, one acre in size or iess, all 'trecs' were. talli�d by oue-ineh 
diameter c13:sses. On those larger than one acre, rows were s'elceted at ralldom 
to give a sarllpling <,}rea of approximately one itcre; 'and the diameters were 

. tallied of all trees on each seleeted t;uw. Sturnp diameters of trees removed in 
the t,hinning operation on 'c�rtain ' plantatiOl;s' in 1947 ,were 8"lso m-easured.; Tn 
each plantatioli the dia,rnctcrs of 5 to 10 trees in each diameter dass \\'ere 
measured to ·the nearest one-tellt,h inch, heights to the Ilea-rest "foot, and the 
crown Classes recorded. '\ 

\ .  'I . 

64825�2! , ; 'll- \ : '" 
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From the height/diameter curves dl'�\�:ll for eaeh plantation, loc�J volume 
tables \Yere prepared by illtel'polatioil f1'o1'11 Form-Class VolllIlle Tables (7). 
The- volllmes for jack pille and lodgepolc pine were obtained from .Jack Pille 
Table 28, Forlll-Class G;1. In the ,·abscnce of Scots pille ' volume tables, Hed 
Pine Table 67, Form-Class 70 was used. 

Tables h:1ve been prepai'ed for eaeh tree species, showing on a pel' acre basis 
the 5111'V1 val and growth for cach' plantation' (Tilbles 3, ,:1 and 5) . 

. RESULTS 
Mortality 

lHol't'aIity of all spcGies' onc year aftcr' planting varied considerably. 
Although mCthod of plantillg, ilgC of stock, and sccd provcmance undoubtedly 
wel'e infiuential, climatic eondition8 immediately 'following p!tlnting were the 
most impol't:f.nt factors. 

, By. 1052, t,wo mixed pla.nt�tions (jack pine and ,yhite spruce) as \Yell as all 
pure white spruce plantations, and all p.u1'e N Ol'way spruce plantations, were 
complete failures . IHortality was less severe alllong tJlC Soots and jack pine, 
althongh some pltllltations of tliese species .\Yerc also complete failures. COH-

, \ sidering only the ,33 plantations remaining in '1052, 1l1ortal1ty averaged about 
80 per ceat (.53(10 to !)7%) ill Scots pine, 65 per (:ent (5 L S{) to 8�)%) in t.ho lodge-

... , pole pine, and GO per cent (21% to 9.1%) in. the· jack pine. 
Causes of Mortality 

(a) Climatic 

Tll the pl:airies, summer drought occurs 11101'e often than in the f(jre�Led 
areas of eastern Canada, and extremely high Slllll11l.er temperatures are commOll. 
Con::;equently, a combination of these two factors has., been the most important 
cause of nlOl'tality, particularly il1 the first Jew years immediately following 
planting. 1fortality in older plantations was' usually light in subsequent 'years 
of drought. Inasmuch as thc upper layers ,of these light sandy soils dry rapidly, 
young pbuits hayillg a poodJ� developed root system ,are easily subjected to 
drought (;onditiOlis. The older trees, having a better-developed root system, are 
much less affeet,ed. It is evident, too, that initial mortality during droughty years 
"-as lower in the plantations esta�lished uIlder poplar or in ground-cedar patches. 

'Vhite spl'uce seems to be'more sllsceptiblc to drought than the other species, I 
and even where it was nnderplanted the seedlings died. Nol'wa.y spruoe appears 
to be the next most 'susceptible, although an insuffieiGllt number of plant,illgs 
was made to establish ,t/his fact dcfinitely. These two speei�s, however, arc 
shallow-rooted, alld t,hus would ,likely be 1m':)1'e' a.ffeded t,lwn the �leeper-rooted 
pines. Losses due to drought were considerable. in somc pine plantaLiqns, but 
on the' avcrage \Yere less than for the spruce. . 

"'Vinter-kill" (i:e., winter drying) has had n, serious effe()t on Scots pine, 
daniilging older trees ili part,i(;ular: In t.he 'willter. of 1019-20, lHlllsnally deep 
snows buried the small trees in the more 'recent plalltatiolls and prevented 
wint.er-kill. At. the same time;)n the 100D to 1007 piantatiOlfs, where the taller 
trees projeetcd above t,llC snow line, 20 per cent werc killed, wljle 50 pel' cent of 
the remainder s\lff(�l'ed seven;''clamage to leaders: Although N01',yay and white 
spruce mortality waF:; causecl largely by drotight and hent, considet'i�ble losses from > i 
winter-kill occurred ill� 1017-18 and 1919..::.20. Lodgepole pille phuitations, -,�-/J hmyc\,er, wcrc only slightly damaged, and jaek J)inc was uninjured. 

Snow drifting on the north alld west sides of yotlng Scots pine plant.at.ions 
caused hl'ea.k�age of branehes and leuden.,. As a. rcsult, most of the snrviving t.recs, 
paltieularly ill plantat,ions ,of Scottish and Finnish origill, have 'Tery poor form. 
Damagc of this type was much less in the jack pine stands, possibly beeausc 
the speeies is hardier, and the ,,-ood .is denscr ,,-ith a higher bending strength. 
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Cb) Biotic .', f ' 
f ' . 

Planting'Qf jaek' pille and Scots pine �;n(.leipoplar· ap])c:1l's' to be, suecessful" 
ill' so far a's.resistance. to ' drought'is:concc!;nod,... However, this,type of stand 
affords protection to the sllowshoe',rabbit > (Lepus '(!,mericq,Jvu,S phaenohis)" \�dl\ch 

,at times becomes v'cry dc�tructi ve._ 'Ill-] 925-2.G, for example, all seedljjlgs pI all ted 
ih 1921 an� 1922, under poplar. or :adjacellt" to the poplaj' stands were browsed 
by rabbits and snhse<luently died. ·Losses froni 11 similar cause \\'orc also 
reported at that time ill Saskatchewan and the Lake States ( 1 1,2): . 

, Additional light lnort�lity ','as at�'l'i.butcd to the poe�('.t gopher (Thommnys' 
talpoides), a burrowing animal whose mounds of soil are seen throughout the area: 
Death of Some Scots pille se(�dlings \\ras caused not only h}d)lirying iri the mOlinds, 
but also by tJnder;mining and S�xposing their roots. ' . 

l)lantlltions �stablishecl in' gruilJld-c�dart w�rc' superior to those "planted 
either in:iulplllughed areas 01." Whel'C.the gra,ss was preyious�y l'cHlnvcd by hutning .. 
In'the latter locations; the,grass so.on reco\rcl'ed suffi(;i.ently to compeLe"wit.h the 
s'eedlings and niortality was 5 to··10 per ceilt gl:eatcr·than in th� ground-cedar 
patches. It is prob�ble that gt:ass :is morc effectiYC in redueing soil mois�ul'e· 
than is ground-cedar. �-

. 

.. 
(c),Pi'o�Jenanie " 

Seed pl'ovcnUn(;e-l'�ay also. have been n}aetor in survi'val,! but . u's t.he 'origil1 
of t.he'stock was liot alway::; kJlCl\\rn, � proper -i'clatioHship cannot be esttihlished. ' .. 
However; in those Scots , pine planbitions' tluit ·were still in' existence ,in 1952,· 
mortality w us lower \\'here, stock"uf ,Gennan arid S\vcdish origin was planted 
(Table 3), . " . ,:- " , , 

T'he speeific.,�rigi;l'·�f· 'm'�'�t,' of the.'j�;ck' pine. seed is not l'ec{)'i�le(
i, although 

th{�'source of oneJot' is s'uid to be "l\1anitobri and Saskatchewan". ' Presumably' 
all ni�y be designated t!S -qrigin'ating:irofri these·' two ,pro\;in6es. H owover, a;l 
area of sneh magnitude, ,vmIld 'be expec�ed to produce different seed qtlalities. 
As a rcsult,) it is probal)le 'that sorne 9£ the varia�ion.s>in mortalit,y'rnight,he 

. directly attributpd to the SOlJfce,of seed._ " ,  . ',' . ,' .  
. "

. 

The saine,dciubt·exists as·to the origiil of,th� 'white 'sprl.l,ce ' seed: The see�I­
lings were grown at- the liur:serY. loeated �t. Indian Head, �askatchewan, ,pl;ohably 

! from a readily accessible: lOGid seed -So,l�)'ce, 'rather than froin .t.i'ees in the.SpnlC!e . 
, Woods Forest. Reeel've, This lIiight PU1:t.ly ac(:onnt for the high mortality of 

the see�llings. 
(d)'Other Causes' ,. 

. , ' ,  
Alt,hougJ-i·the condition ofihe seedlings at the t�mo of i)Jallti�lg \"as apparel�-' 

tty good in, most iristances', ,on'e 'Seat:::; pine plantation did have very heavy' 
mortality"attributed to "heating" of the s�edlings, during shipping and storing, 
OJ�e, other known Jactor ,directly ,responsible fo)' 10s's was' a fire in 100G ""hich 
�e:::;troied tl Scots pine plailtation. . . . '  

Rate of Growth " ' 

. (a) Scot.s 'Plne " . , . ' . . 
A fnirly tho�'ottgh ex�mination I\\;as made �f site c�nditiOJ1S irl.thc piantatioJls, . 

and no major, differences, wel:e Te��ealed. The -:variations ili growth and ·irield of 
the ,plantatioris cannot, :therefore, be attributed to differences in soil· or tnpu� 
gl'Hphy. . '  :" ' 

The best height, mid diaJ�cter�gro\yth" the.)iighest sm:vival rates, and the' 
best forin of Scots 'pine OCCllr in the th'rcc pl:ii1t'a,tioHS driginating from Cerman 
seed, in ,one of the two frolil SW,ediish seed:, _and· in: three'.of ttnknown p)'cn:ellancc 
(Table 3 lln'd Figures 4 and 5)" The height growth- in· all seven plantat,ions is 

, comp�rable to tlie growth,o:',a Cl�ss-III site in Scotlaild (1),,40 feet il' height"t 

. -. , 

I, 

, ' . . 
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'fABLE ,I.-SCOTS PINE PL .. \NTATION 

SI'l�UC� WIJOUfl FOREsr REi3�ItVF.. SUH\'I\'AL AND G!(owni I'BH ACRE 

12 IG 
1_IJ=I,�I�I�I�lsl�I_I��I_I��I��I_ l'lantatinn I 2-U5< I 3-060 I ,j-O,< I &160 I Thin- I U!l-

.:\ urn her of tr('e� origi nully planted. 3,UOU 2,650 3,050 2,700 
Survival nile year after 

pbnting (7d. 85 80 ., 95 

oed ';�3' ------r: 
2,700 2.700 O,OUU 2,50U J,SlU ',OOU o,UOO ',000 o,OUU [3 UOO [',000 

95 95 00 � 75 � � � � 85 80 [' s:: " , 

[ . [ IU:O 

., 1<1 

[ 2.7:U 

.i) 

Survival (';j}') , 19-17. 20 2,; 13 23 I I  I i3 1 "I' 39 '1' 27113 I II '1' 121· ·,,1 19,�2 . . 18 15 8 2:1 .J? 
.K uml)er of trf'['s l:ving 19-17. 87-1 660 3!B 1952, 534 lOU :m 

628 [,j;;[;:;" [ ijlil :182'1 i:U32"'1 i:90'S- 1 j:oijo" I"'�oil'- I "27i;'l ":i3il' I"'3is'l . 727� 2:lOa H2a "'I 
Basal area (square feet) 88·:3 1947. 182·1 J.ji)·7 10,·3 1052 .. 150·4 113·:1 ,2·4 lU6'2( 99"1 15,5",)( Ill';)i iD,vl 192.3/ ,95.21 28"/ 18'/ 20.[1/ 2n'�1 78.9/ 

Tot. Tot. Tot. Total volume (cubic 
ft'et) HH7. 3,.[�9 2, SilO 1,627 1, ,SS 
1952 .. 2,921 2,278 1,:186 1,772 1,8.']3 2,4;)4 977 832 2,170 I,O,5 [ 211 [ "'[ 192 [ 318 [ U08 [ 50' 12� " .\Teall annun.l im:reIiH'nt (cu. ft). 59·6 47·,5 29·5 45·4 52·\) 27·9 27·, /,',) 3;·,5 73 " 66 I", 37 8 

,\.\". diameter (inches) 1952, 7 ·2 ,·2 ; ·4 5·. 5·6 '·8 ,)··1 3·,5 4·� .j.J 1 2  [ "[ 3'[ 40[ 4 3[ 1·2a 1.1 a 0·8" 
A",>rngf' heig}.t nl �t,.",d (fr:rt) 19,52, " 41 41 36 39 32 �:) 19 20 19 " !S J5 18 '6 

a-Jack pine. h-Repl'e�cnt. t!w perePllb�" of oril!:inal numhp.f \llantcd. 
c--Tl.jnlH�d 1947-YolullWS alld Bu.�'ll Areas ba�e,1 on st.nInp diailleters eonvcrted to d.h.h. find heights of living trecs in EJ'i2. 

I ':.1 J8 
2IS l·':i,50'li:.iso'l '72 . 5.']0� 
2' 1/ 22· 71 [H'91 3 ·U Tot. 

1 2", [ In 1,706 21 27" 
.1 5,5-01 10 2 U·9 

3·21 4 '31 48[ 2·8 
1·1 � 

1 22 1 10 II l' 

, . 

.v 
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50' yea�'s of'age." 'Vith ope ,exception, hO\�'ever, thedlUlllber of trees per acre, the 
basal area, and the "total cubic foot. volumes al'e · lcss,.than .on a Class -III 'site, ' 
although the average diain'eter,' in all cas�s; is,liigher.··" · , " ' , ' :-:- .' ' . -�" ', . . 

, : Hat'e o'f growth oil the ut-bet' 1 1  pl;ntations 'is very po�'r;, the'a��er;ge�height 
of the stands at 50 YCaJ's,of age is 30 feet or less, comparable t,o Site Index Classes 
IV or V in Scotland (,rable 3) , '  Seed 'somces 'of all plantations are not defi­
nitely known" hut apparently _most were' from ,ScQtland JLnd �inland. Although 

, avcrage dia':1:1eters of the .�ree_s. Ol�_these plantations are -larger than fo(the .stands 
of t4e�same site il�dex, Classes in Scotland, . the' llumbel' of trees' is less} . resulting 
in � 10\-yer total cubic foot volu!ne. � , 

. , <-

. The 10wcr, dCl'lsit'y oL the stands ' in sonie' .il{stanccs is due to a tliinning operation in 194:7 (Table 3), Hmvever; high rnortality ls..\,he main canse of the 
low (Iensit;y, resliltillg ip , i,he , development, Qf cirduird-:-type ' tre�s ' with rapid ,_ . 

diametcr, gro\vth -but much taper, - . 
" - , , 

(b ) .Tack Pine" : ' ' , ' .' 
" , The raic ' of growtl, of j&ck pine is not good, although it i� bctte�. than foJ', 

Seots' pill�, - The -avera,ge, heigl�t . of ; i.he .dominants ai1d codorilinants 011 each ' 
plantation WU� (�ompa.{ed, with_ the a \�erage height of dominants and codomi­
'llantsin stands \n the Litke St.at.es (8), Three compal'ed favoltl'ably with t.hose on 
Sit.e Index Class' II; seven with Class Ill, and t\\'o with Class IV, In general, 
the ,.average diam'cter 'of wcll-stockcd planta,tions "is less' thrin t.!lat gh,:cn ' for 
comparable age and �it'e class�'� in the Lake States" , � ' 

. "  

" I n  t:he ,thre� h'est , plallta.tj�ns, stems ,are' Gorripar�tively . �traight, ' the tr��s 
are not too bral�chy', -and form ,is good. In all "others, forin is only fair (Figures 
G; 7 and 8), , " , , 

(�) Lodgepole Pine , , . , 
. Rate of gr�\�·th �o� the, loClgepole pin'e is' 'thc p'�o'rest .of �ll three 'spc'clcs now 

'snrviving: COlllljareg to jaek pine of the, sa!lle age, the"ave�'a:ge height 9f the. 
' dominant 'and codoininant" trees .is ris' milCh -as nine .feet less, :,and' the [\.verage 
stand- di'arnet-er one and onc'-half inchcs lc;ss: '}'his poor growthJ �together;',with 
the� �xtremely ' poor form',' ma�es tl�e spccies _ of, duh_io�ls value as a ,commercial . 
treE' ill t.he area ,(Figure 9)"  " However,' t,he 'three plantations do yield 'at the 
p'rcsent time. an , aver-age 'of nine 'cords ·.per, aere, which· is probably higher thall 

- rria�y p'ulp�yood-prodtlcirlg arcas. ' " . ' . , \ . '  . --- . 

, , " . 
.. c; '  

Results of . the shrvey' indicat�' that't1;e'  devel�pll1eIit olthe plant.at.ioilS in 
the Spruce' 'v�06ds varicd with the spe.clcs,> the origin··of secd, the�cliillatic-con-­
ditions \\;hieh� immediate�y follo\:\'ed , 'cstahl�_shl"1{c>nt; tl,le planting method'" and" " ,possibly the age 6f stock used , . ' 

"
,- _ ,  . : ' . ." ', , ', , " '" ' 

. 0li the basis of -surviv�l, "29 oL the G2 ·�plallf�ti�llS ar� compl�te' failu·rcs. , 
�ssullling that a,rpinin1uin stocki.ng of aOO-trees pe� acre is' required. to !1evelop -. 
into '3, reasonable forest 'stand; . five, of the ,renla.ining '33 are-' also in poor con-
dition: . 

_ .  
J 

, ( I , '; :� -. ' ' : f <. " .J"- ,;_ " ' , . , ... , • _ " _ 
"From thc standt)o�nt of species stuvival, ,rate of growtn, and fonn, jaek 'pine 

, planted in furrows is the �nost s-uccessft�l, \\�hite and Nol'w�.y sptucc'are complete 
failures,',while Scots pine and lodgepole pine arc mcdiocrel, ' . _ . 

• 

In'formation cO;lcerni,ng the origin' o� m�sVot" the seed is --Iacki�lg.- ,HO\vev�i" ­
i t  is evich;mt that the survival, -rate o f  growth, and form in the Scots 'pine plRll­
, tations is .best where ' stock .. originated :-from Ge'rnlan -u.lld. - S \\redlsh ,seed, . It is 
possible that the differences in niortality, alid growth among the jack pine and ' the ,high mort:il1ty in the whit� ·spr��cc may, alSo b.c,�lue to s�ed_',provcn[lnce-, 
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'L\ BLE 4.---=-;JACK PINF:, PLA�T"TIO� 
SPHUCE \\'00013 FOln�.n' HMIEH\'E, SU·HYI\'.\I, AND GHOW'I'H PER ACHl'. " ; " �.; -

7-1G ' 

" 
,. �:':i:��' 

5-�:l : IThUllledl Un�� 1O I h,LJ I t-I G'] .20-18 22-18 17 22 5(J-2,1 ,')7-24 ,jS-24 G�-24 85-25 ' l >� ' l'iantation 
" ___ tlll �ll(:d

_,_� ___ _ ' ___ __ ' __ __ " __ ____ __ , __ ___ _ 
' 
__ ___ ''-'' .; .��-�r ' ;:,.: 

Nurn Ler of trees origirwlly plante!l . 
Survival one yeantfter ,planting (pel ;('cnt) . · 
Survival (per (Cent) . . ' . .  '{HH.' 1 �!;)21 

4,ROO 
. 100' 

. 40 ' 

2 , 700 
t�O 

Number uf tn'oc; i.dive, {i!)47I " 
1052 ,), U:W '10 

{ HJ47 
1052 

BHS1t.l area' (square,feet ) .  

fl047 
l 1D5'1 Totn,l.vululilc (c�bi(: �e�t). 

Mean annual i:lercment. 

.A vemge diillnctcr (inches). . IU521 

.-\ \'erage heif!;ht of stnnd (feet) . .  . . . . .  , . 1�ii'1l 

.A\" erage heif!;ht of dominants 'and ('oIIiJmir!nn\.;; 
(feet) , , :. , Hl.'i21 

"---Loc/gupolc pine 

, l!J,.{ :  a " j :  su'.s,1 

. '2�:4(iG I 1 , 22', I 
'HI I 4·:) .j,.,'j 

24 27 I 

2Ii . 2�) l -

b�.hwk pill() and earagana plante!J i n  alternat,() rows, 

2, 700 
' iJO "' 

c 
1 ,  G_58 

145· J 

2, 2:':8 

53·3 

· 4- · 0  

' 31 

I 3ii 

1 , 325 
--'\. �JO 

, 3G 
:::5 

',47Ii 
. 4GB 

1 1 "  
70·4 
7(1 · 0 '  

'rot; 
1, 037 
l, o:m 

1 O� 
2,1: 5 

,,5·2 
3 · 0" 

30, 

31 

2, 700 1 ,2, 700 1 2;;0°"
1

, , 000 I ", 100 I : ) , 1011
1 

a, I OIl 
1

,, 0011 ' [JlJ . r ' · 40 , 4U ::!::i, nu no ;-6 80 15 , . . .  ,., .. : . . .  1. , . " " . . . .  , ' . " " . . " • . . . . . .  " .  
' . . . , 

14 ' 1:\ > "  5 . 28 74 . .'57 . 48 71l 

5�& 1 3Go l :' 112 1 
S2 a , .  ' 7:lp 1- 2,2H8 ' 1 · 1 : 770 I , l , 4Tn 

, , ' ,g�: & I .
. i�: Ul';' is:7 ' 1 ' ' '  7G:nl ' 182·2 ' !  171 · 7  I "  150,1 ! 

,'1 ot.. . 

70G 
:mlO 1 , 002 185 1, O:�O 2,nO 2. G7U 2;':J5G I 0"' 
1 7 · 3  27· 1  5 · 1  31·3 97·8 [15·4 84 · 1 , J H 5·t 4 · 5 ,J·4 3 · 8 4-:-2 4 , 3  

" 4 ' � "  
" , 20 3:) 21 27 30 · :12 :13

1 :;0 :14 2:l 2' ::W, ::W ;�S 
. 

� 

: i , 150 

1:)8 · 1  

1 , 774 

G3·4-

2 · 8  

24 
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c-:;-- rieprescnts,the pcrcrmtago of original numher planted. • 

J_ Thinned ID47-:-B[1snl Area find Volumes based on tltump diameters cOll\'crted to d.h.h.,  and heigh�s of �iviilg: ,trees in 10.'}2. 
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TABj�E' 5'
.-'--LODG��O�·E' PINE PLANT-ATION. 

c .' � ' "  . I ,  , " 

., ... � S;�UCE'WOOOS :f;OR�S; HES'ERVE, Sunvlv�L' �:m GRO��'TH' PEit Aciu;:'. �=�==�=�=," �"",' "" =�"=====c=�'�' =,'=='===="�'�"=="'T=,=,'�oj============"" \ .  '" . " 
- ' .  t·  " ", 

,; 
. 'l .' •

. 
PIHn-tuti�ri . " 6-13 " o-Hi' 

\ �, , . 
Number of trees originally planted· . . , . . . . .  , 

-- S�r�h:�l �·ri.e year '�fter pla�ting (per cel;t)�. 
.sun:ival· (per cen't)"'.::. 
N�rriber_of tre'es ali;"'�' ' 

. 6, 000 " 
100 
49 ' . . .. . ; ;  . .  , .. . .  : .  " �: :.,;' ' ' ' ' ' ' '  . . 19il2 

': . . .  1?52 , .2'.060,: 
Basai a;e� (squar� fc6t)::. 
'Total volume "·(�ubic-feett . · ' 

. -�iein annual i'nerement.":, 
, . . .  " . . .  , . . " , 

. . , ' , � " , ' .: '� Av.erago diameter (\Jlches) 
A\'erage height of stand (feet). 

. . . . . .  : .r . .  

Averag�' height 01 domin�mts and 'codo�in��ts (f�cit) . :  ; '. . , , ' :1- 1. :. _ . - , , • _ . ,  ' 

" , 

" "  . .  

* Hepresen;s the ;ereEmtag� of original numb�r plant"ed . ... _, . . , - . . � "  ' . . 

. 1952 248 · 1  
' . . 1 952 3 , 1 19 • 

74·0 . 
. lOa:? 3·9 , 
. 1952 23 

. .  195'2 �ij 

2', 700 
80 
43 , 

1 , 158 ' 
79',7 ' 
984 ' " 

2�·4 
" 3 : 5 

,22 
.� - 26 ' 

. , 

2 , 750 
70 
11  

, 299 
' 16·4 

167 , " 
0,6, 
3 · 2  . 
_ LIJ 
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" \ \ . :.. . ,  - " - � . . '  - � ,. , , ' , , " , -
']=?rOtlg�lt and hcat· were .the:' l!lost important causes of mortality; �cots pille 

alld , the' 1,\'"'0 _ spruce «'crc the most scriously affected, : 'Although hii)st 'of., thc' 
mQrtality' iJ'l the .white · sprucc 'plantaticins' \�;as" attributcd to ,thesc , t\VO factors, 
'somc'of it, was attributed: to willter�kill. , In the Scot� pine plantations, also, there . ' 

',:,was eonsiderable darnage, ; and iil some ' there' was 'even morta.lit5r from :wintel'::' 
\ jl'yhi'g: ,'-/'Thc !eaders probably. dried' out oiI.--two or. �hrc� oceasions ali,d 'many 'of-

, .thc stems,· todu'v : al'e� forkcd and, et:ooked. The wood also is /sofValid l low in 
" hen'Qlrlg 'st'i'engt�li)' so' that -fu'rUler damage causcd:hy -drifting snow" 'r}art,icul�l,rly", ', 

, in yo'ung plantations, is" extez1sive. Other :::;peeies ai)p(�a�r to bc undaill:aged>' 
-r . ' "  . .  ' . i .  ' . ' " ' . .

" 
¥ ,  , Instifficieut- information ' is / a'vailaLle to, detcrmine whcthcr seedling or 

. tJ�ftllspj'ant s'tock i:::; bettcr . .  ' ])iffeI:ent-aged sto_ek was piallted but' n:6t alwa}rs in 
,the' stime year"; , c'ollsequenpy, comparisons ·.bet5yeen t.h'61�_- cailllot be 'made;.. be-
calise ofvariations:in climatic c'oriditiolls . .  , ' . . ' . " , _, . "  . , 1 . : ' . '  

<

" I ,  , " 
_ ' Thc.-s'paei'ng.gcneraily use�r "ias 4 feet by 4 fcet, which��ccms- t() .b

·e�ftdeq'qate 
under in'ost:coiHlitions; but a spaeing of () feet by G fcct woVld bc more economical '� 
and prop ably just as �atisf:ictory: PrqsciIt.plantings by.the >prmiiiIcial forestry 

'",:servicc'are of this:natllre. . � ,J ' . 
' " . .  

r '  

f-:--"---� . Thb': mo�t; �uccessiul'; method was to pi�ht scc�lling�� i��' ploughed :fm:l:o\Y�, ' 
: IIi '_the fehc" instanecs 'whel:e they�'''wcI'C 'set out ,Yithout ground pi'cpHratioil -thc ' . 
majority -of. ,the ,stock died) d'ue p'timarily to gl'ass .. colllpctitio'n. : Rabbits werc . 

, responsibJe .for. losses- in the plantations establisJ:ted:ullder young ,poplar stallds�' . 

I � I I ' 
I 
I . I-
I 
I 

I 
I . 
I '  
! . 

l . 
I ! 
I 

" " . " , . ' - . "  . 
Thc largest total volume �pCl" acre is� on a 'sma.ll (one-.tentl.l 'acre) lodgepolc 

! pin� p"iantation, 'established in 1913:, A Scots pine "plantatiOll set oht i!1 1905 has 
the: llext'-·highest,� total 'volume :per . acrc:" . ,Ho\ve'ver, 'the :averagc ' hcight and 
dianicter' of}hc S,cots pinc ar,c almo�t twice th3;t of the lodg9pole 'pine_stan�; the 
·ta.rge yolUlIle '  of the latter is due- to �he yery, !a.rge 'numbcr,- of trees per ,acre; 
.\Vith ' thcse two cxccptioilS,:, thc�,�ot'al yields 'per acre 'of most· jack pinc plan­
ta.tions· cxcc�d thosc' of Scots pin� and lodegpoHqjinc -planted ib ·  t�lC Sllme yeaI:. .' 

. ' 

. , .' , _  t;ee f,6rm 1ri",threc Jack ;iiie plantations is:goqd, �lth·�ugl; ill in'O'�t�it is 'ouly', " 
. fair; -Scots pihc fOl:in is fair- to POOl' and lodgcpole" pine form, is poor. In open --' ; 

' stallys,of jftll thrqc s'f,)ecies' thc trces are'·very �rancl1Y, Thinning alld·'pr�lIling- of. 
t the jack pine""should eventuall:V prod.uee sU\�r-timbci' 'and , pulp,:alth(�tlgh' it is .� ,  c 

not expeeted_,-that.,it '\�i.1J":l5e 'suitable for p(�l�s. __ , \Vi�h t,l.lw riumerotis defectiyc .. , ; trecs ip. the Sco�s':pir'lC p);tjltations '<}]ld. th'c slpa!J;' tr�es and !'POOI" rate of gr'owth ,"- ' 
" ,  " ',. ,' . '  -' • .  

';,-. , . '- : '\.. \ " ', ,,, '- � ' -: , ' • ," , , \'. " -, ! 
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in  the lodgepole pine plantations, it is not expected that suittlble saw-timber 
will he produced. They will, however, be useful for pulp and fuel. 

Cmle producLi�;l for the t.hree pines is  veI'Y guocl, yet very littJe regeneration 
'is present. H ma.y well ·be t·hat although gerlll!liation docs take pIacD the mor­
t.ality iH exceptiomt.lly high. The results of these experiments i ndicate Ithat, 
even the planted sto<.:k has difficulty surviving ill the area., \Vhite sprnce repro­
c\uetiOll ill SIll all openings along the protected north sides of existi l lg plantations 
alld nat.ive spruce dllmps htlS been good (Figure 3), This may he due to in­
ereased moisture 'iJeeullse of snow acculllu lation, and to Hhelter from the stU! alld 
drying wind::;. ConditionH are favourable, t.herefore, not only for germination 
but fol' cnntinued survival. The extreme dimatic conditions which prevailed 
when \\'hite spruce was experimentally planted llnfortullately seemed to dis­
(;ourage further work. The scattered natural sklllds, however, indicate that it 
will grow ill the area" aJt,hough not well: The height of 80-yeur-old ·trees iH only 
GO fect compared lyith 80 feet for similar-aged trees Oll. t,he hctter sites of th(� 
13,18 Forest Seet,ioll, and 70 feet for somewhat similar sites in the Hiding l\{oun­
tain National. Park, It may be possihle t.o plant successfully along the north 
side::; of the exiHting plant,ations or stands and gradually extend the spe'cie,s ' 
a(:ross the sand plains, and eventually in this manlleJ elililinate po.or forIn typical 
uf the existing t.rees. 

. . 

SUMMARY 

From 1 904 t.o 1929 in the Spruce' \Voods Forest .Reserve, the Forest.ry 
Branch set Ollt, several eoniferolls species Oll 20<1 ael'(�S, i n  62 ,experimelltal plan­
tations, for the purpo::;e of determining, the species ancI' method most suitable 
for large-scale plantjlJg. The seedlings planted were Scots pine, jack pille, 
10dgepole pine, white spruce, and ar slllall an,10n,nt. of N orwa,y spruce. ' The plan­
tations were set out on the sandy soils of t.he old Assiniboine river delta .. 

In a survey in 1952, 'the 33 survi\ring piantatiolls wem examinecL . In plall­
ta tiolls of one acre 01' less, a 1 00 per cent diameter 'tally was made, while ill those 
largcr than ono acre, rows were ' seleeted 'at random to give all approximate 
one-acre sample, In addition, information on, the soil, site, ' cone production, 
alld regeneratioll and vegetation was Laken. 

Though inadequate experimental design and infrequent. remeasurements 
of p1alltations preelltde comprehensive analysis of growt.h and mortality, the 
dat.a from t.he 19.52 survey and from past records indicate that: 

1. A verago _survival in t.he plantations existing in 1 0:)2 was abOllt ·10 'per 
(:ent for jack pille, :3.1 per cent for lodgepole pine, and 20 per cent for 
Scots pille, 

2 .  .Norway spruce and white spruce were comp1ete failures. 
:i. Drought and heat. \\"ore .the ehief l'auses of mortality, and white SPl'U(;O" 

lVonnl.Y ::;pl'llCe, and Scot.s pille were the species most nffe9ted. 
4� Rabbits, pocket gophers and 'eompetition from grass caused additio'nal 

losses to all species. 
5. \Vinter-kill cattsed mortalit,y and damage in Scots pine and \\'hi te spruce 

plantat.ions. Damage aua morta1ity _ t.o the other speeicH from t.his 
call�e were negligible. 

G. Plant.ing; in furrows l.wd in codal' mats were the most sllece::'lsflll teehni-
ques, Lhe former being preferahle. Underplaut,illg in por')lar was - a 
failure, primarily due to tlw,higher ineidenee of rabbits. 

7. Jaek pille exhihits the best gro,yt,h rate and form. 
8. Survival, rate of growt.h, and form ·in the Seots pine plantations are 

better where the stock or�gillatecl from Swedish alld German seed. 

18 
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FIGURE 2.-Excellent white spruce reproduction on the north side of Scots pine plantation 4-07. 

FIGURE 3.-View of Spruce Woods Forest Reserve showing the scattered clumps of white spruce. 
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FIGURE 4.-Scots pine in plantation 26-20; not thinned. Note the POOl' form, knots and branches. Age : 
32 years. D . B . H .  (av. ) :  5 · 4  inches. Volume pel' acre: 977 cubic feet. 

FIGURE 5.-Scots pine in plantation 2-05; thinned and pruned in 1 947. Source of seed : Germany. Age: 
47 years. D . B . H .  (av . ) :  7 · 2  inches. Volume per acre: 2,921 cubic feet. 

2 1  



FIGURE 6.-Jack pine in plantation 7-16; thinned and pruned in 1947. Age: 36 years. D . B . H .  (av . ) :  4 ·  5 
inches. Volume per acre: 1 ,225 cubic (eet. 

FIGURE 7 .-Jack pine in plantation 20-18; not thinned. Age: 34 years. D . B . H .  (av.) :  5 · 7  inches. Volume 
per acre: 1 ,002 cubic feet. 
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FIGURE 8.-Jack pine in plantation 22-18; not thinned. Note the open nature of the stand, 142 trees per 
acre. Age: 34 years. D . B . H .  (av . ) :  4 · 5  inches. Volume per acre: 185 cubic feet. 

FIGURE 9.-Lodgepole pine in plantation 9-16; not thinned. Note the heavy branching. Age: 36 years. 
D . B . H .  (av.) ;  3 · 5  inches. Volume per acre: 984 cubic feet. 

Photos by C. L. KIRBY 
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, � .  

� 1 .  
o 2 .  

3 .  
4. 
h . . (I . . 
7 . .  
8 .  
• •  
10. 
1 1 .  

D.ll.h. (inches) 

TotaL. 

5-1:3 

20 
170 
;l\J0 
GnO 
410 
250 

20 • 
10 

1 , 9:m 

TABLB I.-STAND TABLES HI52 

_Ay!';](.\(;g .i\� lI�lHER OF TH!<:Y.S P�;]{ .ACH� FOR J,\CK PIX�; IX Pr)UE ST.\;>'TDS 

PLantati(Jn .i\Tu1nber -
7-10 

20-18 22-18 47-22 50-24 !i7-24 
Thinned Un(,hinne(L-

1 5  10 40 :n 
8 20,) Uj 1 0  50 a3:) L'i2 

02 :)85 
, :{O 2() 104 598 :)40 

34.') • fiMl 38 42 
-

23(i 818 mo 
350 4 1 0  \)8 30 240 4o:l 460 

42 7,'i 84 18 70 85 lfi7 
2 .' I 0 (I,i 8 8 10  19 

1 7  2 . . . . . .  
10 

2 

809 1 , H:iB 8GO 142 7S6 2 ,287 I 1 , 775 

. , , 

' -
58-24 (;:�-24 8,'i-2!i 

.1:1 3UU 37 
106 - - !I40 \J2 
:�O:{ 1 , 4UO 148 
,'i18 4i;O 28!) 
g:m 00 IS7 
100 (;S 

52 1 1  
24 

1 , 472 :;, 150 832 

< 



I 

�/ 

'I , 

.� 

TABLE 2.""':':ST'A ND TABLES 1!J52 
" . 1 �YERAGE NU:r.I�ER, of ;�EE8" �ER A��E FO� SCOTS PINE iK PUR� STAKDS" 

l)lan�a},!on Number 
D.h.h. (inches) 12-1D , 

2-05 - 1 - 3-0G ' 4-07 , 2'0-20 _ "45-22 61-2� 62-24 82-2.1 84-26 8£l-25 

1 

" , 

" 

S7-25-2 91)-26 Ho I Th� I � . . 
ned ' !.him"d 1 . I " 1_" _ .1__ � ___ � ___ �---�-___ ' 1 __ ' _ -----�____c_I--I --1- -1---' ---- -- - --

'" "" 
1. 
2 . . . :1.: 

. 4 . :  

! 

" . 
0 , . 7 . .  
8 .  
0 . .  

-, 1 0  . .  
1 1 .  
12. 
1:� . . 

Tot!;I . " 

. � .  

. ' �  . 

-{,  , ' 
,? 

", "? 
\ 

'7 
10 3 
4" 19 
GO 50 
06 70 
00 101 
88 , 82 . 
72 42 ':n " 22 

. 19 " 
1 ·  

",I� 
" 

L 21 2 
3 73 ;�2 

22 go 72 
35 128 , . 1fifi 
48 131 �. 185 
40 ]()(j 08 
30 44 20 
17, 1:3 . 
14 , 3  
1 1  

8 . . . . . . .  
. v1 . . . .  : . .. .  . . . . . . . .  
� "G1 5  574 

' . . ' 

" " 

105-
228 
282 
2!J8" 
2:)0' 
102 

1 2  

. . . . . . .  

. 1 , 257 

, .  

124 -2:38 80 32 45 ' 9  52; 
15 300 238 230 50 1 1 0  18 15.') 41 · 52 224 3:n 2:-W Wi 1 1 3 311 285 21 

, 08 188 ' 333 120 83 "172 43 28.'i 0 
90 02 :�81 220 07 ]!)() 50 402 " ·· 04 {iO 238 .... 140 34 87 , 40 .181  1 
M 44 0" 40 " 40 17 

.' 2!l, , 48 . , 3 
4 2 
3 \ ' 1 1 1 . . . .. . .. ' . . . . .  , '  . .  ' . . 1 . . . . 1 . .  , 

� : . �8� . :  �: ���. � I, '!l('}[i' •

. 

1 , 0:10 " 1----=-34G1 '  . 7iJ4 l----:--;Sl 1 ,  450 I� 

,'--' 

--. .. . 

' , ,\ ,  . 

" 

. , 

.'. �-' .. f' 
-'" 



.' . . 

- ' � 

(. 

1 .  
2 .  
a .  
4 
5 .  
(i. 
7. 
8.  
o .  
10. 

1 .  
2 .  : 1 . _  
4 .  
5 .  
6 . . 
7 .  
s .  

TABLE 3.-STAXD TABLES 1952 

.A"nm.\CF. [(UMBEl{ (W THEES PElt ACHE ron ),hXElJ JACK FISE .U'D LODGEror,F; PrNE 

l'iantation Number 

D.b.h. (inches) 10-1 6  l l-Jn 
-

.Jack pine .J;-odl;:epofc Total pille .Ju{;k pine ' Lodr;:e])ole Total pille 

2 2 4 1 ii 
lG 3 10  3 1  !l 40 

. , . 39 3 42 47 22 nn 
75 ;; i\O 105 2:) 128 

. , t 71 ] 172 107 19 126 
1 1 0  1 1 0  GG 7 7::; 

. .  40 . 40 24 1 25 
0 0 7 7 
1 1 

I • • • • •• • . . 
Total. . . . .  460 12" 481 301 \ S2 47:3 

T�\BLR 4.-STAND TABLES H)�2 

�\.\·EHAGE i'TUMBE·:t\j�' TItEES PElt AntE FOR LDDGEPOLE P,r.�E IX PvRE ST.\:>fD,'> 

T'lantntion Number - '  
D.b�h. (inches) 

fH3 D-16 82-25 

40 ( 36 LSD 1 !JR 70 , 
1 , 050 . 471 ' -90 ' 

070 331 58 
!'jim 1 :);{ 21 
170 ] 9  7 

5 2 
1 

Total . . . . . . . . .  2 , 060 1 . 158 209 

,. 

23 
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'" , 

, , 

" 

. ,": 

'.;; - > , 

r: 

. :' 

1 
" ..:: 

" 
" , 

- . ; � 

, , . ,� ' , '  

.- , . 

,' .. 

" 
: . . 

. J. '  

'. ' 

� • _ ',"1 

. ��. 
- :", .. " 

• •  ,- j '" . " 

.� 
�': 

�. - ' . ' " " .  
". 

> ' -' ' . .  ' 

, , " 
;? . ' 

, 

, . 

. .." L, 
. . . . . 

� .  ; . 

'. , .  
. \' �- - , -" ,  D.L.h, (mches) . '  . , . 

./1, 

\. " , . " 
.,< 

. <:�. 
" 

' ;'-

"", -.; �,{:'., .. :'���" . . :�"- '� .""'" 
-'-, ! ... 

" I • 

j 

" 

. , 
" 

.,� 

'�� 
'..l 

" " , 

' .  

.' 

, . 

, ' ,  

, 

, , 

, . 

' /  TABL1�,,{-STAND TABLI�S 1952 

.' 

/' 
AY�RA{'1'J N U'\lllE,R 'OF ,\REES �OH )l,IXED SC�TS -PINE AND JACK' PINE 

7�-2,� 

Seats -Jack . 1  

8 ,  008 , 
142 , 100 
126 18 . 
'83 ' . 
37 

:
'� 

.
4 .

. . ... " 

--
, 400 ' I .72fi . 

.' 

" 
• 

."J-, 

� ,  

\'  

Total 

610 
242 
144 . 

, 83 
, :  37 
' · 4-

; . "'" ; . 
1,126 

," 

, 
'iPian�ation Num�Lor 

I- SP�)ts 
. 80-2p 

I 'l:otal ;� I 81'-2.11 
Jack Scot,s I .Jack 

"'pine • "pine 

78 
56 ... lOG 7 

122 
03 
17 
18 
2. 

3�8 -I . " ]4} '  

, ' , 

' " 

" 
, "  

" 

'/' 

" .  

\otal 

78 , S() 
113 
122. 

, " 03 
17 
18 
2 

., 

.Scot.s 
.: -pine 

155 
IO() 
45 

• 45 
5 

-

, 

87-25-1 

100 
;)55 , 
.7f! 

-- I '  I . ' I "  4G!) 350 530 

. .  

/ ' 

> 

:.;' , 

} 

;� .\ , .  

> .  

Total, 

lilo 
355 

_2:\0 ,\: .� . lOO '." \  ' ,;: 45:--< 
45 
5 

880" 

l 

ft 

'-'::" 
, 

• 

> 

', ' " 

--'. . , 

'.> 
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