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COlJ'-,-'A.GI.sll fLANT llJG 

by 

H. J. Johnson1 and G. Dixon2 

INTRODUCTION 

Tlus'report presents the first-year survival results of container 

stock planted on theleuG e area of North Hestern Pulp ane Power Limited in 

1966. This is the second year of container plantin:5 to be assessed in a 

three-year evaluation covering plantin;s in ,1965, 1966 and 1967. For each 

year of planting, results arc assessed after one and tlu-ee years. The first-

year furvival results of the 1965 planting 'VJere reported in Regional In-

formation heport A-X-11 (Johnson and lhrsh 1967). 

The objective of the trials is to evaluate container !llanting of 

\·71J.te spruce (Picea,;lauca (Noench) Voss var. Albertiana (S. Bro .... m) Sarg.) 

, and lodgepole pine (Pinus contorta (Dougl.) ~. latifolia Lngelm.) on a 

variet~· of sites in the High l"oothilh Section (Rol.:e 1959) of the Boreal 

1"oros[; Region. The results of this study .... Jill assist in defining problem 

1 l"orestry Officer, Department of Forestry and Rural Development, 
Edi:lonton, Alberta. 

2 Technician, Department of :forcstry and Rura.l Development, 
Edmonton, Albert.a. 
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conditions 8.nd in rccol;nizin'~ o.spects of conto.:.ner plantinG requiring further 

ru:~ca.rcll. A deGcription of the container l,lanting and culturing technique, 

a:J developed by Eorth Vestern ful1) and Po,-,er Llmited, is included in the 

en .. rlier I'eport. The SL~rne informatior" ')ut in g::':'cater detcil, is availa'ule in 

a paper by Carman (1967). 

DESCRIPl'ION OF TIlE AREA 

The plantint; is being done on the pulp.wod lease of Horth 1tJestern 

Pulp and PO'""i8r Limited near Hinton, Alberta in the High Foothills Section 

of the Boreal Forest Region (Rowe 195.9) at elevations of from 4000 to 5000 

feet. The surface soils are generally light textured loarns of glacial 

colluvial or alluvial origin, thoE'e on a relatively small portion of the le.'::'8e 

arc3. are tills that are capped by aeolian silt;:; and sands. 

Competi tion from vegetation is not generally severe in this region, 

but after lOGGing the Fell-drained sites develop a moderate .~rass-herb cover 

w1lich seems to benefit seedling establishment on ~{posed slopes. Competition 

from J1Cav;:r grass is geLeraL.y si;uificant only on cool, moir.t si te8 that have 

almnd'1ilt 8m'face moistur~ and shrub competition is usually confined to the 

. cool slope sites that have telluric moisture. 

The climate of the leaGe area is contine:1tal, "Ii th 8wnmer highs and 

winter 101.;8 of precipitation, and SWllf.1er precipitation is genel'<l.i.ly well dic-

tributed. Table 1 sn01':'S the temperatures and precipitation for Hay to AUGust 

for 1958 to 1967. 
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I Year Hean Temp. F. Precipitation - Inches 
I 

'JulY Hay June July Aug. Nay I June Aug. Total I 
! 

1" l I 1958 52 54 60 59 .52 i 4.09 I 2.24 1.7.3, 8.58 

1959 46 57 61 53 2.13 5.68 I 1.34 5.62 14.77 

1 (;'60 44 52 63 56 4.54 6.95 1.13 4.85 17.47 

1961 ' 49 60 61 60 2.68 1.61 5.45 1.78 11.52 

1962 45 54 57 56 2.22 2.62 3.48 1.83 10.15 

1<)63 46 54 59 59 1.12 0.28 2.59 3.24 7.23 

1964 46 55 58 54 2.18 2.91 2.16 2.87 10.12 

1965 47 54 59 61 I 2.14 6.56 5.45 5.93 20.08 

1966 48 51 57 55 4.00 1.51 4.26 6.82 16.59 

1967 50 53 57 56 0.54 0.86 , 3.32 2.87 7.59 

lilean 47 54 59 57 2.21 3.31 3.14 3.75 12.41 
~10 yrs. 

SAlvlPLING METHODS AND AlULYSES 

Si.,"'Cty-three plots i~ere established, eacLl of 100 seedlings usually in 

10 rot-IS of 10. A minimum of three plots were made for each of the major 

conditions planted. The site characteristics of individual plots ,.;ere des-

cribed as follOt.Js: 

Soil fabric - on the basis of North Western Pulp & Pm-ler Ltd. landform 

classification. 

Dept~: to mineral soil - according to 4 classes: 0 - 1", 1 - 3 11 , 3 - 6", 

. . 
Local climate - based on a composite evaluation of slope, aspect and 

topograpbic position. 
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ilia:rface textures (Le., the top:) inches of mineral soil) - sand, loamy 

sand, :Janey-loam, silt, silt-loam, and clay. 

Hoisture reg?ne - c..ry, normal, moist and v',et (after Hills, 1952). 

. COl:lPeting vegetation - grass, herbs and shrubs in three density classes. 

The logi;ing history a.nd kind of seed-bed treatment are included in 

each si teCiescription. The ratings of moisture regimes, local climate and 

vegetative competition were subjective and must be presumed to have signifi-

cance only to the range of conditions characteristic o~ the lease area. The 

plots ~ire examined for seedling mortali'tlJ and survival one and tm-ee years 

after establishment, and obvious causes of mortality and injury are~noted. 

Fm3r-YEAR RESULTS 

Survival 

While the first-year survival of 1966 plantings ,,;as lower than for 

1':)65 plantings, the results must be considered encouraging in vieH of the 

exceptionally dry summer (Table 1) •. Average survival '·.'8.S 65 percent for 

spruce and 71 for pine. By comparison, the first-yoar survival for 1965 

plantings \.;as 81 percent for spruce and 80 for pine. The distribution of 

plots in the. various percentage survival classes is shown in Table 2. 

TABLE 2, Pi.:H.c:C;i·lrA~ LISTIUBUT iOn OF }W'l'S IN VARIOUS PERCEi.!U.GZ SURVIVAL 
CUSSES - 1966 1-'LANTINGS. 

Species Percentage Survival Class 

0 - 20 I 21 - 40 . 41 -60 61 - 80 81 - 100 

25.6 46.2 
I 

\ihite Spruce· 0 7.7 I 20.5 , 

Lodgepole Pine 0 0 :C>9.2 50.0 
1 

20.8 I 
! . I I 



- 5 -

The first analysis of 1965 planting ('uta sno',;ed no well-defined 

trends that could be associated with site at the end of one year. Hovever, 

analycGs of 1966· planting data indicat'3 Gomo correlation bct1.:een the various 

.site factors and first-year survival. This could be a reflection of the 

1967 drQUeht wldch undouQtedly al::'oi-l:)d a cireater expression of site factors 

t~Ja.il wotiLd normally be expected after one year. Seedling survival in re­

laticn to site factors are discussed below. 

1. Aspect 

V!hile limited data precludes .an analysis on the basis of the four 

cardinal directions, there appears to be a relationship betveen aspect and 

first-year survival Fig. 1. Groupings of northerly and soutnerly aspects 

for the spruce plantings provide averages which are significantly different 

at the 1CJ percent level. A similar groupinG of pine plantinGS shows siJni­

ficant differences at the five percent level. 

2. Hoisture reglroe 

Figure 2 presents the average percent survival by moisture regime 

clas8es for spruce and pine. A statistical analysis of these data for spruce 

indicatee significa~lt differences at the 5 and 1 percent levels, respectively, 

for 0 - 1 and 4+ classes comp-ared to the 2 - 3 Clans. An allalycis vas not 

possible for l)iIie as all plots arc ,\-lithin one moisture regime class. There 

.. :as no si~nificant cifference bety:en average survival of the 0 - 1 and 4+ 

class for spruce. Survival for thece olasses averaged appro::-:imp,tr:ly 15 percent 

lo','er than the 2 - 3 class. 

~Jhile lover average survival migi1t be anticipated on the driest site 
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(0 - 1), the equally lm-1 averase survival on moist and vet sites (4+) was 

unexpected. By way of partial explanation, moist and ','e-t sites five a re-

la ti vely dsep duff layer vlhich in 1967 'oecallle exceedingly dry to \.Jell below 

the.bottoms of containers. Thio could Inve accounted for the relatively 

low first-year survival of spruce on moist and ':Jet sites. Assuming that 

60 percent survival after one year is thelopest desirable stocking, the 

results sho\.JU in Table 3 are of interest. 

TABLE 3: P.t~RC:C;N'rAGE OF }'LUI'::; LESS THAN 60 PERCBIIT STOCKl:.;D. 

\ Hoisture Regime Class 

I 
0-1 

- 2 - 3 

4+ 

3. Logging date 

Percentage of Plots Less 
Tha.n 60 Percent Stocked 

33 

16 

50 

The date of logging and scarification had little effect on initial 

survival. :;here scarification had been conducted this treat.'nent had occurred 

from one to three years after logging. 

4. Depth to mineral soil 

The depth to mineral soil .Fas not strongly correlated \d th first-

year survival, but there was some evidence to suggest that deep--duff sites 

may be critical in drought years when undecomposed organic materials become 

exceedingly dry. 
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5. Vegetative competition 

Limited data were available to analyze survival on the basis of 

the nine possible classes of vegetative competition. The majority of the 

1966 plots were established in the grass vegetative type. There is Bome 

evidence that heavy grass enhances first-year survival of spruce (Fig. 3). 
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6. Confounding factors 

Large-scale trials usually preclude uniformity of stock and planting 

quality, and this can obscure relationships betv:ee .. l survival and. site. Hith 

this in mind, ,individualcaEe histories "'ere discussed \-lith the forestry staff 

of Horth' Western Pulp and Paver Lirnite:J. in an atteGlpt to rationalize planting 

successes and failures. 

Low survival could often be attributed directly to either poor 

planting or 10 ... ' 'luality of container stock. This '.JaS particularly evident. 

in cases where three replicate plots \-Jere chosen for discussiqn, and where 

for,no apparent reason the first-year survival on one plot M3.S significantly 

different from that on the others • 

. Appendix r is a list of plots established in 1966, by 10g~inG 

camp locatiGm, showing first-year survival results. Heplicates are ;;rouped 

and' per'tinent remarks are made on the basis of discussions with North Western 

.Pulp and .Power Limited personnel who directed and supervised the planting 

ope:'a tiona • 

Mortalitr and iniurx 

An assessment of lllortality a:1d injury, by species and log::~ing camp 

location, is provided in Table 4 which 8ho"'8 that imuetermined factors ~,'ere 

res;lOnsible for about one-half of the total mortalit~. of botl1 spruce and 

pine. 

Smothering, tram)ling and frost appeared to have bee:l the moo t 

~mportant individu:Ll causes of mortality in spruce, frust and smotLerine \'ore 

most important in pine. In many caees smothering of both species had re-



TABLl5 4= WRC.iLTAG3HU •. TALITY A;C nUlfKY IN 1967 TO ~:Hll'E ,SffiUCE A:JD LODGEPOLE PINE 
. S.8:sDLnJGS PLANTLD IN 1966. 

r -~~ ~-------- - --~--

I 'WHITE SPRUCE 

! AGENT OF MORTALITY OR Il~URY 
! . 

: CAHP Tramp!ing Smotl:l.ering 
, -I 

- D1! 12 D+I 

12- 2 2 
6: 3 - 3 3-
7 .3-

13 11 - ;11 7 
29 · 5 . 5 [3 

33 . 5 - : 5 ;10 -

ID+1 , 

--.-
1 1 
3 3 

MB;AN 41- 4 : II ~ .- i 5 II 1 :- 1.2 

I ~. 7 3 
20 ~. 1 1 3 -- I -
23 1 1 5 5 I 

i- _.- i-

33 4 ·4 6 i - 6 -"- ;-
7+29 1 i- 1 5 :- 5 2 .- 1:2 

i I'lliAN 4 ~- 4 - - -
1 - DEAD 

2 - INJUF.ED 

1\ I, 
Ii 1 - 1 
I' il 1 - 1 
11- - -
Ii 2 -I, . 
'i 1 i-

11 1-1 

, 
! - ~ 

LODGEI:oLE PINE 

- - - 2 
- - - - 6 
2 - 2 

;2 - 2 
- - -

Ii 

\I 1 - 1 

IID+I 

Container 
Hissing 

r II1D+I -----. 
,i ! 

7 
. II · ~I 5! - i 5 

7 ! 6!-: 6 

i: 1 
11 1 

1 

.< 

-1-1 

II : I - I_ 
5 - - 5 I .\ 

iI 
j, 

4 -. 4 
ii 2 - 2 
" 
:1 3 - ! 3 

2 
1 

2 

1 

Unknown 

D [I :D+I 
1: 
i . 
Ii 15 - 15 
1122 ~ 22 

I
i 13 - 13 
j 14 - 14 
I 

Ii 15: - 15 
1'20;- 20 

116 -! 16 

Ii 
,1 

All 

D 

124 - t 

145 -I 
1
19 -I 

,42 -I 144 I I - 1 I 
146 - i ...t. 

I 1 0 
I' 
il35 -I I 

15 
22 
31 
38 

.39 
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suIted frot!l deep planting. Trampling of the 1']66 planting by horses and. 

game \4o.S sig,lificant1y lower than in 1)65 plantin;f:.. It is possible that 

many of the containers which 1:ere thou3ht to have been damaged by tramp­

ling had actually been shatt.ered as the result of solar radiation. Shatter­

ing of containers due to the hot, dry SUnliiler of 1967 waf; quite common 

(see photographs, A:lpeooix II), but this rarely resulted in seedling mor­

tality or d~riage. 

Poor planting was a relatively minor factor in mortality 80S the 

result of intensified supervision in 1966~ 

lffect of more than one seedling per container 

The number of seedlings per container in 1966 varied from 1 to 

4, mostly 1 to 2. Figure 4 shows the relationship bet"leen seedling survival 

and the number of seedlings per container. There were insufficient samples 

of containers vuth more than 2 seedlings to analyze statistically but the 

difference betvJeen one and two seedlings per container was highly signifi­

cant for bott spruce and pine at the .001 level. The advantage of more than 

one germinate pel: container is clear, particularly when drought occurs in the 

year following planting, but the. optimum number of seedlings per container 

i$ unknown. The over-riding effects of the number of seedlings per container, 

over factors of the environment, arc evident in Table 5. Almost 1'Jithout 

exception ~hen thS percentage of multiple seedlinss per container is highest 

seedling $urvival is also highest. 
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TABLE 5: P1ll.CElJTAG.t: SURVIV.AI., PJ.::LAflill TO PERC~:n'AGE OF CONTAINI! .... '1.S 
HITH HOnE T }!.iUi ON~ SEiQ)L (NG BY CA':1r AND ~.PECI.ES • 

. -.-.~ 
rercenta~e of Containers 

Species Camp 
I With 140re Than One . Percentage 

'. Seedling : Survival 
I 

1 
! 

i 
1 

White 7 38 I 81 
Spruce 

I 
1 31 76, 

13 26 58 

29 14 I 56 

6 22 55 

33 4 I 54 i 
I 

.I.oollgepole 7 17 I 85 
Pine 

I 
7-29 13 61 

20 9 78 

I 23 7 69 
! I I 33 2 ! 62 
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1 rHO. of 
[. I' . I , 

Camp l'lot I Species 
. Pla.nts Aspect I % Survival I Remar"ks I 

1 I 
\ ! 

1 I 
. ! I 

: 1 1 98 East 
, 

81 Bw I I 
I i I 2 I Sw 100 

I 
N15E ! 89 

I Sw 99 North 
i 

74 I 3 I I I I I 
I 

I 

64 4 Sw 99 
! 

S1CM I 
S5511 ' 

, 
5 Sw 98 I I 69 I I 

I 
I 

6 Sw 100 I N25'w 80 I i ! i ! I 

I 
6 1 Sw 100 I S18E S4 i 

62 : Poor planting 2 Sw 97 I S32E . 
I I 3 Sw 97 ! S80E 63 I 

i IS12W 
I I 

4 Sw 98 I 70 i Good moisture I 
! I I 

5 Sw 99 ; 811'tl I 42? Very poor planting 
I 

6 . Sw ·100 i S1g.r I 32 ,penalties to cutters I 
I 

I 
i 

I 
i 
I I I' 

86 7 1 Sw 1 100 
, 

N14}i I I j I I 
I I I 

2 Sw j 100 I N17W I 80 I I 

I I I 
3 Sw 100 IN &l I 86 I 

I 

I 4 Lp 100 I Pattern 89 

5 . Lp 100 ! Pattern 79 I 
6 Lp 100 I Pattern 86 ! 
7 Sw 101 Is 8E 76 

I 8 Bw 100 S10E 89 

9 S1., ·100 S13E 85 

10 Sw 100 S21E 79 I 
11 Sw 100 I South 82 I 
12 Sw 100 I S30E 67 I 

i 1 



APPENDIX I - CuiJT ID 

I 1 I :::lpecies I ~ Surn~~l 
, 

Ho. of I I 
JCamp i }1.ot Plants Aspect Rema.rks 

1 I 
;7&29 13 Sw 99 ~ttern 79- ! Good supervision 

14 Sw 99 Pattern 46 I Poor supervision 

60~ 15 Sw 98 550. ... Poor supervision 
I 
i 

1.3 1 .Sw 100 N.3 5.E 67 I 
I 

Sw 100 N40E 58 
I 

2 

.3 Sw 100 S E 68 

4 Sw 100 N44.ci 55 

5 Sw 101 N53E 61 ----t Some poor stock, 6 Sw 98 H10E 40 
sun bleached. 

I . 

i 
I 

! 20 
! 1 .Lp 99 S58'..I 65 

2. Lp 97 S65E 74 

3 Lp 100 S55w 74 
I 4 Lp 99 I N2.3.E 84 
i i 

I 5 Lp 99 I N.30E· 85 I I 6 100 
, 

84 Lp I N25E I ! 

I i 
I I i 

I . i 
I 

12.3 
I 

1 Lp 97 t S2(J.:l 5 i 
. ! 

2 L9 100 I S191l' 
i 
I 

.3 Lp' 100 I S13W , 
j 

I 

4 Lp 100 N25E 

5 Lp 100 N.30E 

6 Lp 100 N4E 72 



A.PPEJDIX I - CUNT'D 

, Plot 

, 

I No. of I i 
I I % Survival ICamp I Species I Plants ; Aspect Remarks 

I I 29 1 i Sw 1JO 330B 57 I ! 
2 I Sw 100 341E 62 I 
3 Sw 100 s67E 58 I . 
4 sw 100 s63E ~. I . 

5 Sw 100 S72E 63 . I Good supervision, 

6 Sw 100 S68E 81 I scarified year before., 
} 

7 Sw 101 S 8E 32 -----! Very poor supervision: 

8 Sw 98 S4JY 42 
! 
i 

9 Sw 100 S45W 44 

33 1 Lp 100 N.W 0 60 

2 Lp 100 N.Y. 69 

3 Lp 101 NoW' • 58 

4 Lp 100 N.11 • 78 

5 Lp 100 NoW. 48 -1 Poor planting 

6 Lp 100 N 0\-1. 61 I 
I 

7 Sw 100 Fla'j 47 --I Poor planting 

8 Sw 98 Flat 53 
i 

I 
9 Sw 98 Flat 61 I , 

I 
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Good growth 

Spruce Pine 

Poor growth spruce 
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Fragmentation 

resulting 

from heat 
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Frost-heaved containers 


