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PLANTING OF CONIFERS IN THE ,
SPRUCE wOoO0DS FOREST RESERVE MANITOBA

- . 1904-1929 -
ST PIOJOCt M. S 113
- E s Jf‘ S. JAMES".N* o .
N I
- T Sl S, INTRODUCTION

Flom 1904 to 109‘) consldmablc plantiug of comfers was undmtaken by
the Iforestry Branch in the Splucc Woods Forest- Reserve in Manitoba., Five
species were planted: . jack pine -(Pinus Banksiana Lamb.), lodgepole pine
(Pinus’ contorta Dougl. var. latifolia.Engleniann), Scots pine, (Pinus-sylvestris
L.), white spruce. (Picea glouca (Moench) . Voss), and Norway spruce (Picea
abies Dietr.)**. The purpose was to study.the survival, causes of mortality, and
rate of growth of these species-when sct out under different. planting conditions.

_There-was, however, no over-all’ planting plan. 'As a result, although:records -

were l\epL of most plantatlons data were gathered ma(lequately and at irregular

g ‘__{ . periods.”~ Consequently, mvcstlg,atlon of the (llff(,rent e\penmeutal methods w as .

-not made and plantings were often duplicated.. o . S

~Plantation$'set out prlor t0 1927 were pmeIV e\peumental n natule those
 established in 1927 and 1928 were for 1eforest:mon purposes.” . This rcport is”
: wncemed only \\1th the fonnm R .

L

DESCRIPTION OF PLANTING AREA

Locatlon Geology and Topography

“The Spruce -Woods Porest Resorve about 200" square miles in alca, s .
located in the south-central seclion of \Iamtoba It is described by IIalll(lay .
(9) as a relict area of the Boreal Forest,.representing thc southeastern e\tenslon
of the Mixedwood Forest Section, B 18 (Figure 1). ~ © . .

The reserve’ occuples “the san(ly and grave[ly deposits of the ol(l Assmlbome
+ delta, formned where the river. emptied inte Lake. Agassiz in- post-glacial times:

These (lepOSlts extend between’ Por tage la’ Prairie, Plumas, Neepawa, Braiidon « . ..

., and the Tiger Hills (qure 1). Tnthe vieinity™ of Blandon the material is of a
coarse gravelly texture; eastward it grades into coarse,-medium, fine, and dey
sands: In the central p01 tion of the-delta, i.e.,.south and west of Carberry, the

.~ sandy materials have been blown into (luncs, and duné-topography characterizes

the largest portion of ‘the reserve. - Most of the plantations examined, however,
were.set out ‘on level topography, ‘althoug,h a’ few ncar Camp Shl[o w ere cstab-'

. lished on the old dunes. . -

. The plantations are lomted in.two areas: one east of Camp Shllo, in Sec /
T\\p 10, Rge. 16, W.P.M.; the other and larger, southeast of old Camp IIug,hes, ‘
.in Sec. 24, Twp. IO Rg:e Ib W.P.M. and See. 19 IWp 10 I’\g:e 10, W.p.M. -

‘Rmcmrch boretter Mamtoba D1~tr1<t.ﬂue \mepeg 7 K
""Vomendu‘cura follows Gm) 'S \Ianual of Botany, qth edltlon L

- ’ . - v
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: ev:dcnce n Lhe soﬂ proﬁles of such e\tenswc form01 forcst (,OVBI - .

Chmate : L LT et T e Ty .
.The (,llmate, thlCdl of soutlmestern '\'[amtoba and southeastcrn Saskat~
che\\an is characterized by cold (lry winters, and hot summers. The average“
.annual precipitation.(rain and snow) 1s low, and is distributed, niainly throughoub
the summer months when the rate’ of* evapmatlon 18 hlgh Halliday (9), usmg
Thornwaite’s method, indicates~ that; *moisture is -deficient at all" séasons.
\lthough prempltatlon in May, the usual month of planting, is norlna]]y 1. ()2
mches the probalnhty of dlought occurring is Lwo in seven.

[ »,
N

- The fouomng, meteorologgmal data (5) are based on 29 years of weather

1e001ds taken at Brandon, a fcw miles west of the reserve: AR -
,-  Mean January temperatulc. e ——3_ F. ‘ L '
Mean July temperature. . _.-f LT B3°F. R

‘>O’daysl PN

Xvemge leng,th growing season )
15.73 inclies (mcludmg snow)

- Averagé annual plempltfmon

Avcrage annual snowfa]]. i ...... 3/ 0 inches .., . R

Vegetatton j,‘ I o L :

- "The predominant natural vegetatlon on- the dry upland sites coumsts of -
suattered clumps’ of white spruce.and-a dense cever, of prairie. grasses (Figure 2):
. A few herbaceou§’ speclcs are, also present In the spruce ‘€lumps the’ tvplcal

ground vegetation is.a dense mat of- l)zcranum and” 'I'huuluun messes. « In"the |

plantatlons where tree survival is high,’ most’ of the plame grasses ‘have dls« :

_ appeared, herbaceous vegetatlou is lacl\mg, and the sandy soil s covered with a .
_decp necdle litter; where mortahty has bccn hlgh and uo\\ 1 canopy is open ;!

thlcl\ cover of grasses remaiis. SRR S S

The ‘most - Lommou speues observcd n the prames and open plantatlons

N +

GrasSes Festuca scabrella, Poa paluslrzs Bromus czlzalus, Stzpa comau,
S O:yzopszsasperzfolza ‘ LT

Herbs: - Arlemzsm f)zqzda thhospenmwz canescens, Achzllea Vzllefolzum,
A Anemoné . patens, . Comandra* pallzda, Galzum boreale, llgaslache
: fFoemculum Violaadwica. -

Sh\'ubs Jumperus hm tzontalis’ occurrmg in “dense pdtches, . scatteled
specunens of Rosa SPP-;. Prunus spp., and. Betula glandulosq

v

Aspcn (Populus [remulozdes) and eur oak (Quercus. macrocupa) are Lcmmon
\on moistér sites, while larch (Lariz laricina) and black spruce (Picea mariang)
“are found on the swamp sntes ’Stlangely cnough Jacl\ pme does not sceur
natumlly e I , -

Inan earhel report (19) whlte spruce was sm(l to have covered much, of the -

arca when the Canadian Pacific: leway was built through' the west in the
1860’s, at which time the timber wa$ removed for construction purposes. Sub—
sequently, the area was reported to have been repeated]y and severely burned,
‘thus reducing the forest to its present limited area.” Bird (3,.4) was of the opinion

. that the valleys ‘and north sltepes had been fairly heavﬂy forested, but that

erquent fires, started’by the Indians in the adjacent pumes had k]lled many.

PR

:

of-the trees.and kept the forest. from’ advqnung ..~ There is, hou cver xery httle .’ :

PR * " s



. Soils and Site -
A "The chief soil association of the 2 area was 1dont1f1cd frem: ‘numeroiis: pitsasa
T Black-carth type, indicating” that pdSt vegetation was pnmardv grass. The- .
Jees ., typical soil profile in the plaiitationsis as follows: . . _ SR
© - @y—3-inch needle Jitter, . . _ oo T

'Ol—Up to-z-inch par"t}y" dccomposed necdles and - gréss‘ usua]]y black
in coleur, .o

© Ar—9 te 11 inches grey- b]a.(,k Lo very durk bzown: (10'1 1i‘7/2)* \pH 7.0)
somewhat compac te(] ioamy sand with particles of silica sand inter-
spersed ’(.hloughout giving a-salt- and peppez eff'eot The Al hon/on

: gradesto a poorly developed . -
L B —of abeut 5 inches, dark brown in (,olour (10YR4/3) (pH 7..2) also ;
Negeen somewhat ' Lomp%ted loamv 'md whth bra(les 'leos,t 1mpe1teptvblv o
e tothe, . - . aeo e
' . C—horizon,. a llght blown (IOYRO/S) (pH =-‘7,4)-._i11e§1i111}1 t-o coarsg'ston_e- L

“free’ stmctmeless sand , AL RS PO

"This type of prefileris also common to the splme chimps an(l to Lhe sandy '
., grassland arcas,’ although in thf latter the A1 is usually slightly darker and more

loanty. However,*there” js.. very little variatiow bet\\'een the pIOﬁ]eS on thc - f't":,
geunle slopes; the tops of.- tho knolls or the levcl areas between.” -

1..‘

o Wrthm sonie.of the spxuce«,}umps there.is evulence of.. poduhzatron, where
cal grey A4 h()ruon varying-in depth’ from 0 to z-m(h Awith s decidedly aud pH

£ (5:2), has’ foune(l in ‘the old Ay horizon. It- represents, therefore; only* recent | vl
p.dn ization or degradation. :Within enc.er two plantatiens there was arsimilar .
(leve}opment ‘of .an Az honzon, a]thongh rt was:very, s}nllow never Lontmuous Y

2 _nor of any great e\tent

Thole are Seine minot, vanatlons in the sonls ‘the pamnt matelmls l’tllg!l]g
from ‘a finé to a coarse sand, either. Lomplctelv stoue frée or only very slightly

Y < stony (3 to 5 per cent total vo}ume) The stones of the coarse: skeleton arcless o "
“than three inches in diamcter. - Using Hills’ (10) method of site classification, the .. -
.7, sites may be identified-as 0:0-or 0: 1, the first digit referring to the noisture: ’
: ~_regime and the second.to the pere pattem I this case, the moisture regime s

. classed as very dry, while thé pore pattern is classed as Very open, coarse, stluL- .
-+ +. - tureless sand, or open, fine tomo(hum S’lll(l ‘ _ .-

. o SUMMARY OF PLANTING- o
- Sl\tv two e\penment%l plantations, totalling 204.5 LLmea, were, . set out '
oo during the peried 1904 to 1926. -In 1952, only 33 plantatlons, total]mg [15:5, . =
2.5 " acres, still existed. ‘lable 1 hsts, by vears, the specics and acreage planted. fre om * oo o
e 1904 to 1929, and Table 2 (lesulbes each -cxperimental. plantatnn under the
R following hedclmgs - i T : o

) 1. Plantation number B : - R
‘ " 2. Species S ‘ .
3. Age of stock !’ g o : IR
4. Arca.planted ) ST
‘ 5. Planting arca i i : o
% 6. Per ceut mor t‘lhtV one year after planting ‘ ) S
7. Per cent mortality by 1902./ L ST

*Munselt Celeur Chart. . B ) ‘ S 1

4 A\ ., . 8 ‘ - .‘ . )
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R R P ISR -
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. s DAL N Joy ~ N H . . . oo s - . Cede
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102(‘:
.l 027...

1*|- 276,365 ﬂ12 900¢ a:sé,4ng -:4178%5* v 25,213 « - 8 |+, 10 3
T T T — X e - ST
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TABLE 2.—SUMMARY OF PLANTATIONS

; .
Approx.
DPlanta- . . Per cent Per cent
tion Species (:ge lt\)f A:cu in Planting A\Iort’ullty Mortality
No. Stoe Acres . Area. 1 year 1952
after
- i Planting
1-04 Scots pine 1-0 3.50 Grass................. 100 100
2-0 , 35 .| - 100
. 2-05 = 2-0 4-37 Furrows............... 15 82
RS 3-06 i 2-0 644 - 20 85
e 4-07 ¢ 2-0 953 “ 35 92
5-13 | Jack pine 3-0 0-10 Trunsplant bed ... ... .. 0 60
6-13 Lodgepole pinc 3-0 0-10 Transplant bed .. ... . 0 51
-16 Jack pine 3-3 375 Furrows. ... ........... 10 39
8-16 | Scots pinc 3-0 1D-00 b b) 77
9-16 Lodgepale pine 3-3 3-80 “ 20 57
k- 10-16 | Jaeck pine 3-3 - 1.53 oA 10 65
o Caraguna, 4-0 “ 55 10D
13-16 | Jack pine 4-0 1:80 Furrows. ... ... . 10 St
12-16 | Secots pine 3-0 7-00 - 5 53
. 13-17 | White spruce 3-0 10-00 " ‘ - 50 - 100
. . CM-17 Juck pine 3-0 0-30 " 40 100
’ Nerway sbruce 3-0 0-75 B 70 108
..+ . 15-17 | White $pruce 3-0 - 3.75 Lo 50- 100
- 16-17 | White spruce 3-0 10-00. | Furrows .50 100
! 17-17 “ 3-0 10-00 “ : - 50 100
18-17 = 3-D 1-75 © . 50 100
20-18 | Jack pine 3-0 10-00 “« 60 87
N . 21-18 | Jack pinc 34 13.00 . “oo 60 . 100
4 : White spruce 4-0 “ 40- 100
22-18 Jack pinc 2-0 ° 4-00 Furrews. . ... ......... 60 95
23-18 ¢ 3=0 10-00 “ 60 co100
White spruce {3_8 P A 10 - . 100
26-20 Scets pine « 3-0,2-0 10-00 e 50 87
.- 27-20 | White =pruce 3-0 0.25 Poplar................. 10 100
- 34-21 | Jack'pine ! 10-00 Grassand Peplar.... ... 99 100
33-21 Jack pinc ? 600+ Grass and Poplar. .. ... 99 100
40-22 | Scots pine ? 0-50 . '] Grass................. . Ih 100
. 41-22 ? 05D Poplar..... ... .. ... 25 100
T 42-22 v ? 025 | Poplar............ ... 20 . 100
43-22 | White spruce 4 0-25 .Ground Cedar......... 55 . 100
I = - ..
' 44-22 Scots pine ? 0-25- Peplar................. 20 100
. 15-22 «“ ? 0-25 .Ground Cedar. . ... .... 20 59
46-22 | Jack pinc ? 0-25 Poplar................. 30 100
47-922 N 7 0-25 Ground Cedar.: ..... . 5] . 72
48-22 | White spruce ? 0-25 Poplar.......... ...... 30. 100
Seots pinc ? 006 | Grass............... ... ul] 100
White spruce ? 0-05 Gass.....o..0. .. ... 95- 100
Scets pine ? 040 ~| Poplar................. 70 100
. ‘e 9 0-30 Ground Cedar and 60 100
¥ . Poplar '
56-24 | Jackpinc ? 0-67 Furrows............... 10 26
a7-24 | Jack pine ? 067 lurrews. . ... . 10 43
58-24 o ? 0-33 Burncd Grass....... ... 25 . 52
59-24 K o S04 Grass,................. 10 100
§0-24 “ 7 <021 Lo .. 10 100
61-24 | Scots pine ? -021 “ 25 61
62-24 | Scots pine ? 0-10  [-Greund Cedar......... 20 73
03-24 Jack pine ? 0-10 : ¢ 20 21
64-24 | Scots pine ? 0-07 Burned Grass..........| =~ 23 100
. $5-24 | Juck pine v 0-13 Grass.,...... ... 30 100
79-25 Scots pine 2-0 3:50 | Furrows............... 20 87
80-25 | Scots pine 2-0 6-50 Furrews., ............ 20 91
81-25 “ 2-0 12-00 “ 20 89

10
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TABLE E—S UMI\{_AI’( Y OF PLANTATIONS—Cencluded . T “

.~ ; .
. o : ST Approx.
lunia- o . e 1 Per cent X
It‘il::rt]a :“«pccics Age ‘of Area In Planting B Mortality Fﬁ;f&"lf\
No ‘ - i _Stock Acres - [ - | _Area 1 year BT
’ . . . . ' after’
. I ‘ oo Planting
82-25 | Lodgepole [20 1 100 | Furrows.. ... 30 .89
pine . o2-2 . 3 ) L o, A )
83-25 | Scots pine 2-9- 133 w7 B T 88
. 84-25 o« : 0.0 . . 417 | o« - . 2.+
85-25 Jack pine {g:g 400 . “7 : . Y 90 - 79 -
"86-25 .| Scots pine 2-0 1.00° | Furrows. . 5 ... 25 1 92
§7-25-1| - L ? 550 AN . i <100
8§7-25-2 « o 2-2 0-04- | 7 25 52
07-26 « 2-0 511 o Ct . 25, - 100
98-26 ¢ -2-0 1-11 “ <y s 25 100
99+26 - 2-0 1-65 “ - 25 . 97

Note: The last hgure in the p]ant.xmon nmnber rcfers to the year pl.xnted c.g., 00—26. Plantagioﬂ
No. 99, planted in 1‘)20 L . Lo :

* Most of the stock was! obtamed from a nursery operated -by the Depart-
ment of Agriculture at Indian Head, Saskatchewan, although some was obtained
from a Forestry Branch nursery at Shllo, Manitoba. The nurseries had acquired-

jack pinc and white spruce seed locally; Scots pine sced from Central Sweden,
Imland Cermany, Scotland, and other localities not recorded; lodgepole pinc
seed from Nicola, British Colwinbia, and also from sources unknown. The age
of the planting stock varied considerably, and in some cases is not known. “Differ-
ent-aged stock was usually not planted in the same year; therefore; it 'is not
p0851bl0 to definitely relate mortality to the age of the stock.

With the exception of three mixed pi&n‘ratxons, all were estabhshed as pure
stands. The mixtures consisted. of jack pine and white spruce or caragana in

" alternate rows; ih one other plantation, Nerway spruce was plauted on one half

and Jack pine on the other: half of the area. .
While plantmrr methods varice somewhat, trees w ere mmnly planted with a

_spade or planting iron’in furrows, plowghed in an cast-west direction.. In a few
cases seedlings were set -out: without ground preparation in young opcn poplar

stands, in open grassland, and -in. rr1ound ccdar patchés. .The spacing of the
seedlmﬂs varied between 3 feet by 3 feet and'4 feet by 4 feet. All plantmﬂs av ere
made in the spring of each year. v .

Method of Sampling: Plantattons and Comp:lat:on

Tn the summer of 1952, thnty—thtee plantatlous were relocated and sampled
by C. L. Kirby. They represent; for the most part, those that were considered
promising by Tunstell (1‘3 in l()‘7/, and w hl(,h he rcoommeudcd for 1emmsurc-
ment. : . {

O1n plantations, one acre in- size or lcss all trccs were. talllcd by one-inch
diameter classes. @n those larger than one aére, rows were selected at random
to give a samplnw area of apptoxzmate]v one acre, ‘and the- diameters were
allled of all trees on cach selected row. Stump diameters of trees removed in
the thinning operation on certain plan‘ratlons in 1947 werc also measured.” In

cach pl&ntauon the dmmct(:ls of 5 to 18 trees in ‘cach diamecter class, were

- measured to the nearest onc—tcuth mch heights to the nearest. foot, and the

crown classes recorded. S : -
6482524 ' ... C Tty S



From the height/diamcter curves drawn for cach plantation, local volume
tables were prepared by interpolation from Form-Class Volume Tables (7).
The. volumes for jack pine and lodgepole pine were obtained from Jack Pine
Table 28, Form-Class (5. In the.absence of Scots pm(, volume tables, Red
Pine Tablc 67, Form-Class 70 was used.

Tables have been prepared for each tree species, showing on a per acre basis
the survival and growth for each plantation (Tables 3, 4 and 3).

-RESULTS

Mortality o o :

Mortality of all spccies onc year after planting varied considerably.
Although method of planting, age of stock, and seed provenance undoubtedly
were influential, climatie conditions immediately “following p! antmg: were Lh(,
most important hctow

By 1952, two mixed plantations (jack pinc and white spruce) as well as all
pure white spruce plantations, and -all purc Nerway spruce plantations, were
ecomplete failures. Mortality was less sévere among the Scots and jack pine,
although some plantations of tlhése S])C(’iLS were also complete fatlures.  Con-
sidering only the 33 plantations remaining in 1952 , mortality averaged about
80 per cent (53%, {0 979,).in Seots pine, 63 per cent (ol T t0 899%,) m Thc lodge-
pole pine, and 60 per cent (21% to 90%) in. Lh(, J:L(’k pine.

Causes of Mortality L ’ -

(a) Climatic : .

Tn the prairies, summer (lloug,ht occurs more often than in thL forested
arcas of eastern Canada, and extremely high summer temperatures. are commen.
Consequently, a combination of these two factors has:been the most important

causc of mortality, particularly in the first.few yecars immediately following
planting. Mortality in older plantations was usually light in subsequent- years
of drought. Inasmuch as the upper layérs of these hg:,hL sandy 80119 dry rapudly,
young plants having a poorly developed root system are easily subjected te
drought conditiens. The older trees, having a better-developed 100t system, are
much less affected. Itisevident, too, that initial mortality during droughty years
was lower i the plantations established under poplar or in ground-cedar patches.

White spruce seems to be more susceptible to drought than the other speeics,
and even where it was underplanted the scedlings dicd. Norway spruce appears
to he the next most susceptible, although an insufficicnt number of plantings
was made to establish this fact definitely. These two specics, however, arc
shallow-rooted, and thus would. likely be mere affected than the deeper-rooted
" pines.  Losses duc te drought were constderable in some pine plantatiens, but
on the average were less than for the spruce.

“Winter-kill”” (ize., winter drying) has had a.serious effect on Scots pine,’

damaging older trees i particular.” In the winter of 1919-20, unusually deep
snows huried the small treés in the more recént plantations and ])lcvcnfed
winter-kill. Af the same time; in the. 1905 to 1907 plantatiens, where the taller
trees projected above the snow line, 20 per cent were killed, wlhile 50 per cent of
the remainder suffered severc damage to leaders: .\]Lhoug:h Norway and white
spruce mortality was caused largely by drotight and heat, considerable losses from
winter-kill occurred i’ 1917-18 and 1919-20. Jodgepole pine plantations,
however, were enly slightly damaged, and jack pine was uninjured.

Snow drifting on the north and west sides of young Scots pinc plantations
causcd breakKage of branches and leaders. As a result, most of the surviving trees,
particularly in plantations.of Scottish and Finnish origin, have very poor form,
Damage of this type was much less in the jack pine stands, possibly because
the species s hardier, and the wood is denser with a higher bending strength.

12



(b) Biotic - e P AT A :'* o
oo I’lantmg of j _]3.( k pine and Scots pme un(ler popl:u apwears to be successful”
i so far as.resistance, to drought 'is:conceyned:- However, this type of stand
- affords protection td the snowshoe. rabbit’ (Lepus wnericanus phaensfiis) vwhich
.at times becomes very destructive.. Tn"1925-26, for example,-all seedlings planted
in 1921 and 1922 under poplai. or .adjacent to the poplai stands were browsed
by rabbits and snhsequently died. .Losses from a sumlm causo \\CIC also
reported at that time in Saskatchewan and the Lake States (11,

Addittonal light mortality was attributed to the pocket g,opher (’I‘h(mmmus
ta[pozdes), a burrowing animal whose mounds of soil are seen throughout the area:
Death of some Scots pine seedlings was caused not euly hy. bmymg in the mounds, B
but also by undermining and cxposmg their roots.

Plantations established in glound cedar werc superior to those planted
-either in‘tnpldughed areas or where.the grass w as previously remaved by burning. .
It the latter locations, the grass soon recovered stfliciently to compctc with the
., seedlings and niertality. was 5 to-10 per cent greater- -than in the ground-cedar

-, patches. It is probable that grass- JS mmc cffcctwe in 1edu( mg soﬂ moxstme
thanis ground-cedar. ST RN . :

(¢) Provenance T L,

- Seed pxovcmm(e may also have bccn a; fa(,tOI in sulvwal but as the origin
--of the stock was 1ot alw ays knovn, a preper telationship cannot be csmi)}lshe(l S
However; in those Scots pine plantatlons that -were still in-existence in 1952,
mortality was lower where stocl\ of GeJ man’ and chdlsh ougm was planted
- (Table3). . . L

" The spe('lﬁc ou;,m “of mosl of the- JacL pine.seed is not 1cu)xded although
the source of one.lot is said to e “Manitoba and Saskatchewan”.’ Plcsumably o
all niay be designated as- originating froin these two provinces. " How ever, an . |
arca of snch magmbudc would be expected to produce different sced quahtles T
-As a result, it is probable ‘that some o* the vmntlons -in mmmht.\ m\ght be o
“directly attnbutcd to the source of seéed. o v

. The same.deubt-exists as-to the origii of the ‘white spmce secd lhe seed-
;. lings were grown at the 1iursery locited at Indian Head, Saskatchewan, prohiably
» from a readily accessible local seed source, rather than from tiees in the Spm(e
- Woeds Farest Reserve. T}us lmght pmt,ly (m(ount for the high mormhty ot
the seccllmgs . . .o .

\ . . N

(d) Other Causes’ oo S L

- -

¢+ Although- the condition of 1 the seedhngs at, the tlme of plantmg was appazen—
tly goad in.most instances, onc Scots pine plantation did have very heavy
mortality,.attributed to * heatmg of the seedlings during shipping and storing,
O®1ne other known factor directly tcsponsnble f01 loss was a fire in_ 1906 Wwhich-
" destr oyed a Scots pmc plautatlon -

- Rate of Growth =~ ., R AN
B s -y . . L
“(a) Seots Pine © o L SRR R T
N A fauly thoxough e\ammatlon was made of sn;e r‘ondltlons in thc plantatlons,
and no major differences.were revealed. The variations in grow th and yield of ..
the .plantations cannot, therefone bc attributed to dlffelCllCCS in- soil- or tupo-
graphy. - S . . )
The best hmght aud dmmctex gno“th the, hlghest survival 1ates, and thc K
best form of Scots pine ocenr in the threc plantatlons originating from German
secd, in one of the twe froiir Swedish seed; and-in:three.of unknown prevenance
(lal)lc 3 and F]gmcs 4 and 5).- The helght growth-in. all seven plantations is ™
compalable to the glo\\ th;on a Cla,ss III site in Scotlaud 1), 40 feet in he]ght a,t

I . . " L : : 1‘3 '1» ';,.r‘_“" Lo f_‘ b
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- 1 il r
. v . - v
TABLE 3.—SCOTS PINE PLANTATION
Srruce Woons FoREST RESERVE. SURVIVAL AND GROWTH rER ACRE
12-16
Plantation 2-05¢ 3-06° 4-07¢ 816° Thin- }Jnr 26-20 15-22 fil-24 6i2-24 70-25 80-25 8i-25 83-25 §H-25 Si-25 | K7-25-1 | 87-25-2 | 99-26
thin- :
ned ned -
Number of trees origi ' -
nally planted......... 3,000 2,650 3,050 2,700 2,700 2,700 | 3,000 2,500 4,850 4,000 3.000 3,000 3,000 3,000 3,000 2,800 ... 3,000 2,700
Survival ane vear after - ' N
planting (%) ......... 85 80 65 95 93 95 50 * 80 5 80 80 80 80 85 80 ol 75 k]
Survival (")
CIT. 29 25 13 28 e e e e
1952, .00, 18 15 8 23 |l 47 i3 41 39 27 13 G 11 12 25 [ N DO 48 3
Number of trees living
IHT 874 660 394 628 e e T T e o P [ N N
1952 ..ot t 534 400 243 613 575 | 1,238 A2 1,082 1,905 1,060 330 344 763 218 30 1,450 72
: 142a 330
Basul uren (sQuare feet) " - .
1947 .ol 182-1| © 145-7 583 107-3 N )
1952, ...l 15¢-4 11383 24 105-2 99-7 1553 1.3 05, 192-3 05-2 28-5 18-3 20-4 29-3 759 271 22.7 1419 30
. Tot. Tot. Tot. Tot.
Total  volume (cubie
feet) ) .
1947 3,439 2,860 1,627 -] 1,788 3
1952 2,921 | 2,278 | 1,386 [ 1,772 | 1,833 [ 2,454 977 832 | 2,170 | 1,054 211 157 192 318 | 1,098 296 173 | 1,706 24
. 50 12+ 4a 27a
Meun annual increment N _
(eu.ft)........coonen. 59-6: 475 29.-9) 45-4 62-9 27.9 277 775 375 T3 H-4 - 68 10.8 37-8 10:.2]........ 55-0 0-9
Av. diameter (inches)
1952 ................ 72 72 74 5.6 5-6 4:8 51 3-5 4.3 43 3.2 3.1 3.4 4-0 4.3 4.8 3.2 4.3 2-8
. 1:2a 1.1a 0-8= 1-1s
Average height of stand °
(feet) 1952........... 12 44 41 35 39 32 33 19 20 19 16 15 16 18 26 19 14 22 12

a—Juck pine.

b—Represents the percentuZe of orizinal number planted. .
e—-Thinned 1947—Volumes and Bugtl Areas bused on stnmp diameters converted to d.b.h. and heights of living trees in 1952
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50 ycars of: age. Wlth one ewceptun, how ever the number of tlees per a(,re the )

:Rate of growth en the other 11 plantatxons IS very peer; the average helght

" of the stands at 50 ycars.ef age is 30 feet or less, cemparable te Site Index Classes

IV or.V in Scetland .(Table 3)." Sced sourcesof “all plantations are not defi--.

“nitely knewn,. but apparently mest were’ frem Scetland and Finland. Altheugh
_average diameters of the trees on these plantatiens are larger than fer'the stands

of thersame site index.classes in Scotland the number of tlees is leSS, 1esultmg

. ina lowver tetal cubic feet velume. o e .

© The lewer denslty of, the stands in senic . 1nstanees is due te a thmmng
operation in 1947 (Table 3). Hewever, high mortahtv is-the main causc of the
low density, 1esult1ng in the develepment, of or chard- type trees’ w1th rapxd
diameter greith-but much taper R -

(b) Jack Puw C -

)

. The ratc of growth of JELC]r\ pme is-not good although it is bcttel than fer,

S(’ots pine. " The* ‘averagc-height ef « the deminants and cedeminants on cach’

plantatlon was (ompal ‘ed with the average height ef deminants and cedemi- )

_nantsin standsi in the Lake States (8). Three cempar ‘ed faveurably with these en
- Site Index Class 11, seven with-Class 111, and twe with Class IV, Tn general,

the.average diam’ cter ‘of well- stecked plantat,]ons is less’ than that given for

: (.ompalable age and Slte (,lasses in the Lake States.  _. . SR v

In the thlee best'. piantdtuns stems .are (,omparatlvelv Strdu:ht ‘the trecS

are net tee br anehy -and fol m is vood In all others ferm:is only fair (F:gures
6;7and8). T - . . .

(() LO(IQEPOIere ‘ .'; . - i o S '«, .
 Rate of growth of the lodgepole pme is thc pulest of a]] three specms new

-

©‘surviving.® Compared te jdck pine eof the same age, the- -average helght of the.
-deminant 'and cederminant trees is ds miich ‘as nine feet less,;and the average .
- stand’ diamecter enc¢ and enc-half inches less. This peer growth tegether with

the. extremely peer ferm; makes the. species of. dubieus value as a .cemmereial

treg”in the area (Frgme 9):. Ho\\ ever,” the three p]antatlons de-yield "at the .

prescnt time an.average of nine ‘cords per acre, whu,h is probably h]gher than

" . : i
i P s .

R DISCUSSION e T

« .

R esults of the - survey 111(11cate that. the deveiopmeut of the plantat ions in
" the Spruce Wesds varied with the species, the erigin-ef sced, the-climatic-cen-- - -

ditiens which”immediately followed cstabh shment the piantmg mcthod and

-pessibly the age of steck used. R L, R S .

On the delS of Surwval, 29 of ; the 67 plantatlons are complcte faz]urcs
Assummg that a.minimuin stecking ef 300 trees per acre is’ 1equlred te develop
inte a reasonable folest Stand ﬁve .f the 1emdmmg 33 are’ also in peer con-

* ditren : P -

R4

Fremi the standpamt of species survxval Iate of grewth, and form _]a< l\ pine -
* planted in furrows is the mest successful, w 1ute and Novway sprace are oomplete

fallures, while Scets pme and ledgepelc pine arc mcdlocre
Irifermatien cericerni ng the erigin of mest of the seed is la(,kmg Howevel -

S evident that the survival, rate of grewth, and ferm in the Scets-pine p]{m- ‘
_tatiens is best where steck. orlgmated frem Germau ‘and Swedish seed. - It is .

pessible that the differences in mmtahty and grewth ameng the jack pine and.’
the. lngh moltahty n the \Vlnte spriice may also be Jdue te seed provcnanee E

Y

.':_- \1_“ - et 15 ) _' " o ot ..._'),!
RO i B N LT .
. . ; . . .

I

" ‘basal area, and the “tetal cubic feet. volumcs are- lcss than on a Class Ill snte, v‘,
'although the averagc diameter, in all cases; 1s. hlgher SRR v

i
o

»
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. rek pine and caragana plantedd in Altcrnatv rows,

e—Rdpresents the pereentage of original number planted. ’
— Thinned 1947—Basal Arca and V nlumea based on sstuinp dr‘unctcls converted to d. b h., and heights of living t.r(,(:a m 1952,

.
, .
Té
. 1, - » -

. U ‘ CER N G T s * - o~
e, ! [ s FP L " R e N
] B 3 . ~ L - - fo . - . -
- R P L nomes i [ ! -
. LT T ~ B . v B : s
) ot N e B . .
T TABLE 4.-5JACK PINE PLANTATION
" Seruce Woons Fonese lt;-;smwz. SURYIVAL AND GROWTH PER ACRy,
V V .‘.. %_16 . - _..'. —‘ ) . 7 i
Plantation 5-13 | Thinmed 'Un-:. 10: 1654 | 11_.1_0«1 “20-18
N o : " thinned . - .
Number of trees on"nmll\ planted...... <. ... ] 2,700 | 2,700 | 1,325 |.2,760-| 2,700
Survival onc year-ufter plautmg (m (cnt,) L IRV A (] {!- 9N OO 0 40
Survival (pér cent) . { ) R O h ;
. S sy . - BT
Nuniber of trees alive.. ...l L o> o 1 ....... L
' - 11952 1,950 8§10 1,038
c ¢ . N A"“ . . : ’ 4 ._‘;,, i ‘|,
. Basal area (square feet). . ... L P 1047) 00 L0 T O
e o 1952 192077 80.8:) 1451
Total.volume (culm f(.(,t) ........... , fI{ﬁ'T R N
11952 2,466 1,225
Mean annual fncrement. ....ooooo SR 03'3
Average diameter (inches)..... ... ..., 1932 1.3 4.5 J»DJ
Average height of stnnd (feet). ............... 1652 24 L7 31+
Average Imilgh"t of domimth-’:md“ cendominants E : .
(Teet) ..o T0R2 25 29 35 31 HY) 34
0 - ] ) B = v ,. ;
9—-L0dggprﬂe pine . . ! -

.
STy
;g . -
I i T
- M 3t
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< TaBLE —LODGLPOLL PINE PLA\‘TATION

PN . e - . s

J)1 ought and hcat were thet most 1mp0rtant causes of mer tahty Su)ts pme ’

e P = .,. L SPR'IJCE Woons l“onasr RES ERVE, Sumuvu Amn GRoONTH pmc Acm‘ Do ‘-__‘ v
£ , AL . P "
_L,,' : '|‘ . — T . — - .“"‘ — ‘
, N e i M l’ls‘m_tat_ion. T '* R RETI ) 6-13  [* 9-16 82-25 f‘ .’
"\ S - N . ol s o
Number of trees ongmally plantcd . ol ..r.' -6,000 | "2,700 . 2750 -
Survn al one yca.r after planting (per cenb) . "'100 A' 80 |7 7
TR FERE T ¥
* Number. of troes allve . . 952 2,960 | 1,158 ', 299
Basal area (scivare fect)”. . 7.0 0 . AT 'L '748 L 797717 164
‘Tetal volume~ (Lubm feet)/ 1932 3,11(') \ 984 R Y
’\1edn annual jncrement. : P . . . 740" 234" 5 96
vAverangmmeter (mchcs).....A._...::“..A ....... ..... 2 "r 3-9 |- “3.5 .| 3.2,
Average helght of :tzmd (feet) cet 230 22 w15
A\EngL helgh‘t of (lomlmmts 'md codommants (feet) U1 25" R 20
’ * l{eprescnts thc per( ent'xge of orxglnal number plantcd : o T L s ‘_, i
RIS s - Loy L o . e

and- the’ twe spruce. were -the most seriously affected. - “Altheugh niost ‘of. the "

. mor talzty i the .white -spruce pldntatlons was attributed to these. two factors,
“some'of 1t was attributed to wintet:kill. . In the Scots pinc plantations.also. thére
~was considerable damage,: and iit some there was even mor tality from:winter=
dxvmg +The leaders plobably dried out.on, two or, three occasions and-many of-
- the stems. today - are” forked and' crooked. The wood ‘also is “soft arid, low in
l)eudmg sttengthiy so that further damage caused by drifting snow, palhculm ly*.

“in youug plantatlons 1s extenslve .thel bpeues appear to be undmuaged

.

Insuﬂlcleut 111f01mat10n is v avallable to. determine whether seedlmg ot’
tr ansplant stouk is better. . Different- agcd stock was plantéd but’ net always in
.the: saime year’; consequently comparisons ben iveen thém caunot be, made- l)e—
causc of’ varlatlonsm -climatic condltlons o e e . :

e .

) Tho spa(,mg generally usecl Was 4 feet by 4 feet, which sccms to be adcq uate
under inost-conditions, but a spading of 6 feet by 6 foet would be more economical’,
and probably: .just as b&tledCtOl v, P.ngscnt.p\lantmgs by,the,pr_'qymc_lal fo;estl_y

,se1v1cca1eofthlsnatuxe RS Lo R -y L

K

L txecs in thc Scots pmc plantatlons and thc small tl ees and p001 1atc of ar 0\\'th

' The: most: Succcssful method was to plaut sccdlmgs in ploughed f\mm\s
‘.'111 ‘the few instances’ where they were 'set out without ground pircpar ation the'
majority of -the stock died, due primarily to grass.competition. Rabbits were
‘ responsnble for. losses in the plantatlons established: undel young poplal stands.’

The largest total volume .per ‘acre is on a small (onP tenth aer e) lodgcpolc

pine p]antatlon, estabhshcd in- 1913 A Scots pine plantation set out 1n°1905 has -
+ the’ next. highest- total “voluine pet acre., .- Howvever, the average: hc1ght and

diarictet of the Scots pine arc almost twice that of the lodgcpole pine. stand; the

large volunie of - the latter 1s' due: to the very.large mumber’ of trées per .acre:
'_\thh these two dxceptiobs, the, total ylelds ‘per acre of most- jack pine plan- "
tfmons c\cced thosc of Scots pine and lodegpole pine planted in the same year. ..

ot

~ iree f.] m in th cc ]ack pitre plantations is: good although in most it is ouly

fair; Scots pine for'in is fair to poor and lodgepole -pine form is_poor. In open *
'Stauds of all three species the trees arve very br anchy. Thinning and pruning of.

e

not e‘\pegtcd that.it will<be suitable for poles. . With thv*numelous defective -

the Ja(,k pine should eventually’ prod.uce Sd\V-tlIll])CI and pulp, -although'it is ;

-



in the lodgepole pinc plantations, it is not expected that suitble saw-timber
will he produced. They will, hawever, be useful for pulp and fuel.

Cane production for the three pines is very gaod, yet very little regencration
‘Is present. It may well be that altheugh germination does take place the mor-
taltty 1y cxceptionally high. The results of these experiments indicate ‘that
cven the planted stock has difticulty surviving in the area.  VWhite spruce repro-
cuetion in small openings along the protected narth sides of existing plantations
and native spruce clumps has been good (Figure 3). This may be due to in-
creased moisture ‘hecause of snow accumulation, and to shelter from the sun and
drying winds. Conditions are favourable, therefore, not only for germination
but for cantinued survival. The extreme climatic conditions which prevailed
when white spruce was experimentally planted unfortunately scemed to dis-
courage further work. The scattered natural stands, however, indicate that it
will grow in the area, although not well: The height of 80-year-old-treesis only
60 feet compared 1with 80 feet for similar-aged trees an the better sites aof the
13.18 Torest Section, and 70 feet for somewhat similav sites in .the Riding Moui-

tain National Park. It may be possible to plant successfully along the north '

sides of the existing plantations or stands and gradunally extéend the species
across the sand plains, and eventually in this manner eliminate poor form typical
af the existing trecs.

SUMMARY

From 1904 to 1929 in the Spruce Woods Forest Reserve, the Forestry
Branch sct ent several coniferous specics en 20 acres, in 62 experimental plan-
tations, for the purpose of determining. the species and method mast suitable

for large-scale planting. The seedlings planted were Scots pine, jack pine, -

ladgepole pine, white spruce, and a’simall amount of Norway spruce. " The plan-
tations werc set out on the sandy soils of the old Assiniboine river delta.’

In a survey in 1952, the 33 surviving plantations were examined. - In plan-
tations of one acre or less, a 100 per cent diameter tally was made, while in those
larger than one acre, rows were ‘selected ‘at random to give an approximate
onc-acre sample. In additien, information on: the soil, site, cone production,
and regeneration and vegetation was taken.

Though inadequate experimental design and infrequent remeasurements
of plantations preclude comprchensive analysis of growth and mortality, the
datafram the 1952 survey and from past records indicate that:

1. Average survival in the plantations existing in 1952 was abant 40-per

cent for jack pine, 35 per cent for lodgepole pine, and 20 per cent for
Scots pine. :

2. Norway spruce and white spruce were complete failures.

Norway spruce, aund Scots pute were the species most affected.

4. Rabbits, pocket gophers and Lompetmon from grass caused additional

losses to all specics. ‘

Winter-kill caused mortality and damage in Scots pine and white spruce

plantations. Damage aud mortality _to the other species from this

sanse were negligible,

6. Planting in furrows and in cedar mats were the most successtnl techni-
ques, the former being preferable.  Underplauting in paplar was a
failure, primarily due to the higher incidence of rabbits.

7. Jack pine exhibits the best growth rate and form.

8. Survival, rate of growth, and form «in the Scots pine plantations are
better where the stock originated from Swedish and German seed.

pl

18

3. Drought and heat were the chief causes of mortality, and w hite spruc e,‘

-
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A

F1cUure 2.—Excellent white spruce reproduction on the north side of Scots pine plantation 4-07.

Ficure 3.—View of Spruce Woods Forest Reserve showing the scattered clumps of white spruce.

20



IF1GURE 4.—Scots pine in plantation 26-20; not thinned. Note the poor form, knots and branches. Age:
32 years. D.B.H. (av.): 5-4 inches. Volume per acre: 977 cubic feet.

IF1GURE 5.—Scots pine in plantation 2-05; thinned and pruned in 1947. Source of seed: Germany. Age:
47 years. D.B.H. (av.): 7-2 inches. Volume per acre: 2,921 cubic feet.

21



) 45
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F16ure 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.

F1GURE 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. Kirpy
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TABLE 1.—STAND TABLES 1952 |
Averace NUMBER oF ‘I'rers prr Acke FOr Jack PiNes 1x PUKRE STANDS '
Plantation Number ' -
D.hh. (inehes) (7-16 : -
5-13 20-18 22-18 47-22 36-24 57-24 58-24 6:3-24 85-25
Thinned | Unthinned- ' :

| TP e ’ 20 ..o 15
2 170 8 205
3o P 390 62 385
4o G660 345 . H58
b S 410° 350 410
6 250 42 75
T 20 ¢ 2 10
S L B
S S
100
e Y

Totul.............. 1,930 809 1,658

; \ B Y - N v . '
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- o : - S *Ai'm_m(;r_:_ NUMRER. or TREES PER AGRE FOR ScoTs PINE i Pure Stanps” T : T ol
e e o e s -l o . . ) l’iun'tt:z_t.j()n Number - o ' T ’ ,‘ ‘f .
D.bh. Ginches) - * | . R A A iy DR ‘ 0
C ] e |- 80n | 407 | 816 | T 1 Ga | 2620 | d5-o2 | 6124 | 62-24 | 83-25 | 84-25 |86-25 |§7-25-2| 99-26
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AN \ ,
" TABLE 3.—STAND TABLES 1952
Pal . AVERAGE NUMBER OF THEES PEIt ACRE FOR MrxeD JACK PINE aANp LopGErerE PINE
Plantation Number
AT ®.b.h. (inches) 10-16 1-16
s : . Lodgepal P, : Lodgepol T
"( " Juck pine | © U(pifém € Fotal Juck pine ()(p%(:(];u € Total
. S 2 | 2 4 1 ] .
. 2 16 3 19 31 9 40
T B 39 3 42 47 29 69
> A 75 53 30 105 23 128
g B 171 1 172 107 19 126 ;
B T 1m0 | 110 66 7 w3
P 467 ... 46 24 1 25
- 8. 9 | 9 7T o 7
“ 2y, [ ORI Ui e
100
L T Total - 460 Coae 481 - 1 | .82 | 473
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