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INTRODUCTION 

The condition of recreational plantations were examined i~ 

D8.nielson Park. and Saskatchewan landing upon the request of the 

Saskatchewan Department of Natural Resources, Southern Field Services. 

The field examina tiona were carried out in July and August of 1972. 

Recreational plantations in Saskatchewan established between 

1947 and 1972, cover an approximate area ot 6000 acrel. out ot this 

about 1750 acres were planted in the vicinity of Diefenbaker lake. The 

approximate cost of theae plantations are as tollows: 

Cost ot establishment 

Cost of mintena.nce since 1947 

Total cost to date 

$ 278.00') 

$ 895.00· 

$1173.00'; 

The plAntations were established to provide sbade and shelter 

tor campera and picnickers ln the treeless southwestern part of Saskatchewan. 

apeeies used in the pla.ntations include the tollowina: 

Coniferous trees 

white 8})ruce 

COlorado spruce 

lodaepole pine 

scots pine 

siberian larch 

Deciduous trees 

hybrid poplars 

green ash 

american elm 

IBnchurian elm 

llan1tobe. maple 

aaur maple 

crab apple 

Shrubs 

willows 

carage.na 

russian 011 ve 

lilacs 

dogwood 

saskatoon berries 

roses 

russian almond 

pincheny 

flowering pl'W.ll 

schubert chokecherry 
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View of poplars with' dead tops in Danielson', 
Park, 2p64. " 
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TABLE 1. Condition of hybrid poplars accord1~ to topographic 

posit1on in Danielson Park 

ToJ)Olr&ph1c Po I1t 10n 

Tree Cond! tion Flat Hill Tope &nd Mid Slopes Bottom Depressions 
Upper Slopes Slope. 

Heal.thy 791, 22'J 51~ 78;' 91'% 

Dead Top l.~ 78~ 4~ 22!f, 9% 

Dead ~ 0 0 0 0 

The data in Table 1 ahow a stroQl trend towards h1&her incidence 

ot unheal.tlIy treea in IIOre exposed, drier toposraphic position.. 

Rootina Habit 

The root qatUl ot a hybrid poplar with dead top was acavated 

to ex.amine its depth and. horizontal. d1.tribu.tioB. r1iure 2 abova that the 

surface roots are more or l. ••• oriented in the direotion ot the tree row. 

The bulk ot the roots do DOt penetrate deeper than 10 inches be10w the 

s01l IJUJ'tace, and about 70 per cent ot thea ahoy aoae evideBce ot 

mechanical damaa. or abrupt cha.. in the direction ot growth. Maximum 

root1DS depth was to\U14. at abou.t 20 inches, lIbere the roots turned into 

the horizontal direction in an alJDoat 90- &DIl.e (F1iure 3). All the 

deeper roota showed a tendency to ,row towarda the a01l aurface 1.natea.d 

ot going deeper (r1p.re 4). I'18ure 4 alao shoys the horizontal distri-

but10n ot the roots. The root l7atem occupies a rouchl.J 30 x 25 teet 

elliptical area with the loDBer axis coinciding with the tree row. 
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Figure 2. 'lhe picture shows the superficial 
nature of the root system. Metal 
stakes are 2 feet apart and their 
tops were in level with the undis
turbed soil surface • 

Figure 3. Maximum root penetration is about 20 
inches deep, where the downward grow
ing roots turn abruptly horizontal. 
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Figure 4, Root distribution of a hybrid poplar in 2P64 
Danielson Park 
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::;Oil Properties 

The soil profile close to th~ exca.ated tree is shown in 

Figure 5. The top 9 i.lches ot the soil is well mixed by cultivation 

preceding the establishment of the plantation. Cultivation, as part 

of the annual maintenance of the plants. tiOD, affected only the top 1.1 - 'j 

inches of the soil. This i8 reflected by the high per~eability and 

lor. bulk density of this layer (Figure 6). Progressing down from about 

4 inches the bulk density sharply increases, reaching a maximum com-

paction at 9 inches depth. 

Permanent Wilting percentage and field capacity of the soil 

gradually increase downwards from 9 per cent and 20 per cent respectively 

to 13 and zr per cent, providing an 11 to 14 per cent available water 

holding capacity. About * to 1/3 ot the available water was present in 

the 80il on July 18th, but it was reduced to almost zero by 2nd of August. 

The soil reaction ia moderately alkaline in the Ap and IOOderately 

to strongly alkaline in the Band C horizons. Salinity, expressed &s 

electrical conductivity of the soll extract at field capacity, was below 

1 millimhos in the A and B layers but sharply increased to 6 m1llimhos 

between 19 and 24 inches. 

Discusaion 

The survey data in .Danielaon Park in relation to topographic 

position indicate that moiature supply i8 a critical factor in the health 

and survival ot hybrid poplar.. The lower slopea and depressions collect 

,now drift and conaerve water better than the exposed creata between the 

coulees and maintain a healthier stand ot hybrid poplars. 
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Figure 5. Picture of the soil profile in 

Danielson Park, 2P64. 
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Figure 6. So",,, physical and chemical soll propprtlcs at Danielson Park 
in plantation 2P64. Calcarpous Brown. 
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The main aource ot water tor trees is the soil. Depending 

on the availability of soU mobture, tree roots are extracting the 

water trom smalier or larger volume of soil. Root excavation in 2P64 

shown that the depth of rooting is restricted to about 20 inches. 

The very sharply turning roots suggest an impeding soil layer at 20 

inches depth. The most likely reason for the lack of penetration 

below this level i8 the combination of compactness, high carbonate 

content and salinity. The 6 millimhos electrical conductivity means 

an extra 2 bars soil water tension at field capacity moisture content 

and approaches 4 bars tension when the 80il dries to the vicinity of 

the 15 bar permanent wiltina percentage. 

The other alternative for the roots to cover a larger 8011 

volume is to .pread horizontally. The excavation allowed that roots 

ot the exallined hybrid poplar covered an approximatel.y 30 x 25 feet 

area. The origInal. spacing of the plantation. W&8 closer than 10 x 10 

feet. Thb mean. that the root. of .everal other trees penetrate into 

and cOlllpete tor water 11'1 the rootiJll area ot any individual tree. This 

reduces the eftective rooting area ot an;y tree to the spacing of the 

plantations. The rooting volume wal further reduced by mechanical injury 

to the root. by cultivation. Root excavatIon mown that about 70 per 

cent of the surface root. are wounded. The wounded rootl J in general, 

recover trom the da.m&ae and continue to ,row. but when the damage occur. 

at & time ot critical water supply the tree ~ wilt before the roots 

recover. 
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The health and quantity of surtace roots are especially 

important, because the trees seem to rely on the summer showers for 

wa tar supply. However, the removal of weeds under the trees is 

necessary, because the approximately 9 to 10 inches annual precipitation 

i8 not sufficient for both trees and weeds. 

SASKATCHEWAN IANDING 

Mortality SUrvey 

All species were included in the mortality survey at Saskatchewan 

Land.1Da, becauae all seemed to be aff.cted. in a l .... r or grater degree 

(liaure 14). The survey was carried out in plantation. IF63, 4164, 

lP65, 3F65 and in 4P65. The total number of examined trees or shrubs 

was 23C6. The overall reaults of the survey are compiled in Table 2. 

TABLE 2. Condition or planted trees at Saak&tchewan IAnding 

Species 

Hybrid Poplar 

Green Ash 

MLnitobe. Maple 

American 11m 

Manchurian Elm 

Shrubs 

golorMo 8pnw. 

Total 

according to species. 

Total 
Ho. 

Exudned 

6rr 

656 

330 

149 

61 

415 

18 

2~ 

258 

570 

178 

106 

56 

m 
18 

1.563 

38 

87 

54 

11 

92 

91 

190 

68 

Tree OOn41t1on 

1.8l Z1 

66 lO 

132 !to 

39 26 

3 5 

o Q 

412 18 

20 

20 

4 

2 

35 

3 

6 

3 

3 

37 9 

o o 

14 
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Table 2 shows that 32 per cent of the planted. stock was dead 

or in poor health. The !!lOst severely affected species were hybrid 

poplars followed by manitoba maple, american elm, and ,reen aah. The 

most resistant species were manchurian elm, colorado spruce and the 

shrubs. 

SUrvey ~ta by plantation suggest that hybrid poplars and 

green ash were more severely affected in plantations 11'63 and 3P65 

than in other plantations (Table 3). 

TABLE 3. l.'ondition of hybrid poplar and green ash 1n 

difterent plantations at Saskatchewan Landing. 

Pla.ntation ij,ybrid Poplar Green Ash 

Healthy Dead Top Dead Healthy Dead Top :oea.d 

IP63 ll~ l~ 7or. 53S 37% l~ 

4P64 64% 25~ ll~ l~ O:j, OS 

11'65 37% l~ 4710 87% 9% 4~ 

31'65 13~ 6n 18J ~ 4% ~ 

41'65 48j ~ 2&fo ~ 3S l~ 

Rooting Habit 

Figure 7 shows the root system. ot an exea.vated hybrid poplar 

in plantation 4I'64 at Saakatehewan L&n41n&. Rol'1zonta.l.ly the roots 

spread to 8, 19, 13 and. 1 teet into aorth, east J lOuth and west direction 

respectively, cover1n.g a 21 x 26 teet area. The a'ymmetric root dis

tribution aeama to be caused b7 the difterent d1.t&nce8 to \ 

the closest tree in the various directions. The closest 
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Figure 7. Root di8tribution of a hybrid poplar in 4P64 
Saskatchewan Landing 
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tree to the west was les8 than 10 teet away, whUe the next tree to the 

east was over 20 feet. 

About 75 per cent ot the roots run cloaer than 10 inche. to the 

soil surface t a.nd c10se to 80 per cent ot these abaUDw root. sown 

evidence of some mechanical. daM.ae due to 80il cultivation. Moat of the 

damaged roots developed branche, at the wounds t but did not ,row much 

tarther. About 25 per cent ot the roots penetrated deeper than 10 inches 

to a maximum depth of 26 inches. 

SoU Propertie. 

The soil in the Vicinity ot the excavated tree 18 an Alluvial 

Regolol (Figure 8). The top 18 inches ot the protUe 18 fA light textured 

aancb' loam with aome orpnic _tter enrichMnt. Below 18 inch .. the soU 

is richer in el&y content (naure 9) but poorer in orpnic _tter. 

TIle light textured .oU is triable, well aerated and easi17 

penetrated by root.. The avt.1lable water hold1nc capacity ot this soU 

increa.e. with depth troa 8 to. 11 per cent. 

SOU reaction i8 atroDCl7 alkaline and the carbonate content 

is moderately hish up to the 8urface ot the 80U. Salinity, expressed 

aa electrical conduotiv1t7 ot the IOU extract at :field capaeity, is 

belcnr 0., lI111illhoa to a depth ot 22 inchea, 1Dcree..ing to about 1 m1l.l1mh08 

at 30 inches. 

Diatribution ot lIl\OAc extraetable cations ia unitorm throughout 

the whole prome, in41cat1Dc vel'1 little, it &117, leach1nB or aceumulation 

b,y IOU torm1D& processea. 
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Figure 8. Picture of the soil profile at Saskatchewan 

Landing in 4P64. 
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Figure 9. Some physical and chemical soil properties at Saskatchewan Landing 
in plantation 4P64. Alluvial Regosol. 
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Figure 10. The position of ground water level and its effect on the plantation In the vicinity of Diefenbaker Lake in JP6S 
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Discussion 

Data 1n Table 3 indicates that hybrid poplars were the least 

affected by drought in plantation 4.P64, and the moat affected in 

plantations lP63 a.nd 3F65. It seeu that soil propert1es _y explain 

the IIIOrtality difference in these s1tes. The soll in 4.P64 18 light 

textured and triable to a dAlpth of 'Z7 inches. This depth corresponds 

to the maxim.um root penetration of the excava.ted hybrid poplar. The 

1011 ln lF63 and 3P65 1s heavier in texture a.nd ha. a compacted horizon 

between 8 and 15 inches. '.ry few roots are able to penetrate this 

compact layer. limiting aYaUable rooting volum.e to the trees. The 

heavier textured soll alao .s a higher percentage of stored water 

which is not available to trees. 

Similarly to the litu.tion in Danie.laon Park, root1D8 volume 

is limited by the spaciq ot the trees and by the meebanical dallagea 

eauaed by cultivation. fte h1aher mortality rat.s in Saskatchewan 

IAndlDs as opposed to tbt.t in Danielson PlLrk. 11 probe.bly due to IIIOre 

severe climatic conditiO", beoauae .oU properties at Landing .eem 

equal or better than tho.. in Dlnielson Park. 

EFFECT or OBOtIID WATER ON THE PIANTATIONS 

f1&ure 10 aholf'll that the l&k.e, through ,round water supply J 

bas an etrect aD tree powth up to 160 feet troll the .hore l.1De in 3P65 

at Sa.D tchewan Land1rJS. Capillary water reached the loi1 lurface to 36 

feet from the water line. where the soil Iv.rtace was le •• than two feet 

above the lake level. ft'eea and weeds grow extremely vell 1n this zone. 

• 
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From 36 feet the vigor ot the tree. IraduallJ decrea.ed with the increase 

ot di.tance from the water Une, but there was no raortallty or dead top 

tree up to 160 teet from the .hore. Beyond this po1nt the condition of 

the plantation was not a.ffected. by the lake. 

The probable depth ot ,round _ ter a. t l60 teet trom the shore 

was about 15 teet below the 80U 8urface and 10 teet below the lak.e 

level. We could. not reach the around. water with the excavated loil p1t, 

but the bottom ot the hole was within the eapUlary water zone. Ro9t 

penetration was deep at this point, reacb1D1 into the capUlary water 

zone at about 10 teet depth. 

The laOk ot IIOrtal1ty and I-eral 1004 health ot the treee 

within the l1ll1t. ot reachable 11'011D4 _tel' cantiNa the previous con-

clu10a that 1nadeq,uate water av.pply t. the _1B caUie ot the problema 

in the namoN plarltatlo118. It ..... that l' teet DeJ.ow the around 

level is the Um1t tor the beneficial ettect ot arouD4 water'in ,3F65. 

In other areas th1s l1m1t ..,. be 10llftbat more or leae d.ependilla on the 

capillary propert1 .. 'of- the -1011'.< 

U'l'ILIfATIOlf 0' SOIL WATD BE1WDIf TRU ROWS 

soil water eoatent between tree rows .. exam'DC at 3 41fterent 

depth. in Danielson Park on the 19th ot J'u1¥. The re.ult., in Figure 11. 

show an uneven "tlli_tiem ot 8011 water 111 relation to 4epth ancl 41s

taaoe troll tree row.. AlM.t 8, per oat ot the ava1la.bJ.e _tel' wa.s 

utilized in tbe tree row at 1-3 !Debe. deptll, wllUe up to 89.per cent ot 

the available water was pre •• t 1a bet.weD the l'OWI. 1h1a un..,. water 

-
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utilization in the surface soU may be due partly to the presence of 

weeds in the tree rows or probably to the elimination of the lurfe.ce 

tree roots b,y cultivation. 

water content was reduced to the vic1n1ty of permnent wilting 

percentage in the tree rows at 4 to 6 inches depth and the maximum water 

content between the rows was reduced to J7 per cent of the avaUable 

water. The d1fference in the utilization of available water was 74 per 

cent in the 1-3 inches depth and only 'J7 per cent in the 4-6 incbes .. 

layer. This may point to the greater presence of tree roots in the 4-6 

inches depth, whicll is out ot reach ot the cultivator. The higher water 

content of the 10-12 inches layer 11 probably due to it. adverse physical 

properties which hinders root penetration. 

OOI'CLUSIOBS 

1. lftbrid poplars are II1&Oh le •• n1ta'ble tor plantatiou in,the studied. 

parka than other bard woo4a used in the pl&ntatiou. 

2. The descendin, order of nitabUlty i, a. fol.lov8: aanchurie.n elm, 

Ihrub., ,reen Uh, american elll, -.n1 toba _pl. and bybrid poplars. 

Colorado spruce have excellet 8U1"Y1ftl, but they slow 

,rowth rate and their lmall .ize 40 not allow a deci.ion on suita

bility at th1. time. 

3. The Pr1M17 cause of mortality 1. water ahortaae. 

4. The plante. tiona in general are too den.e for the UIOunt of available 

IOU water. 

5 • sou water between the tree row. i. not tul..l¥ \ltUlze4. 
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6. CUltivation, while very eN'eetive in water conservation, limits root 

growth between tree rows reducing available soU volume for water 

supply • 

7. Compaot and s&line soil layers .1' 11m1t rootin& depth in some lo

cations in both Danielson Flark and saskatchewan Landina. 

8. The utilization of sol1 water in the top 5 inches is verr essential 

be.use BlOst of the SWIDer showers do not penetrate deeper into the 

soil. 

9. Ground water does not play an important role in the water supply of 

the trees, except in places where the around water is within 15 teet 

ot the aoU surface, an4 the .oU doe. not have 1II.pe41.nc layer close 

to the surface. 

RIOOMMB:NDATIOI'S 

1. Plantation ot unmixed hybrid poplara Uoul.4 be liIIl1ted to the vicinity 

ot the lake where the ,round water caa be utUised by tree •• 

2. Spac1D& ot the trees abouldbe !norea.ed a. they grow in size. 

3. The suitable .pacing ot trees should be established exper1menta.lly 

tor 41tterent age groups. 

4 • Tree branches should be pruned up to 5 teet to reduce the transpiring 

leat aurf'aces and to prevent the brealdDC ott ot the bra..nches by weed 

remartng machinery. 

5. Alternate methods ot weed oontrol ahould be 1nTe.ttpted including 

the pre.ently uaed 1DOV'1Da. 
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Figure 12. Hybrid poplars in various 

stages of drough t damage 
in Danielson Park. 
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Figure 13. A row of dead hybrid poplars 
in Danielson Park. 
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Figure 14. View of dead hybrid poplars'1n.,,"piantation. 
lP65 at SaSD tchewan Landing. . ,'" 
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