ot for mublication

LallabDa
DEPARTHE D OF FUhasoThiY

AND RURAL DEVILOSMENT .

FRELLHATY SVALUATION OF PILOT=5CALE
CUNTALNGH FLANTING I THE FOOTHILLS OF ALBERTA.

1966 PLANT [HG.

by

H., J. Johnson and G. Dixon

PORLOT  RaSuaiCH LASORATCRY

EDFOWTUN, ALDERTA

IRIERNAL REFORT A-11

Forestry Branch

april, 19638



CCHTBNTS

LRTRUDUCT LG

DESCRIFTION OF THE AKBA
SALLING MsTHULE AND ANALYSES
FIRST-YEARk RISULTS

Survival
Mortality and injury

Effect of more than one seedling per container
REFERLNCES

APPEDIX I

AryaliDIX II

11

14




FrsLUMIRARY aVALUATLCH OF FILOUT oCAL, CONYALUSR FLANTILG

In THS FOOTHILLS UF ALBLETA =— 1966 FLAMLILG.

by

H., J. Johnson1 and G. Dixon2

INTRODUCT ION

This'report presents the firsi~year survival results of container

- stock planted on‘the’lease area of North Western Pulp anc Power Limited in
1966, This is the séccnd year of container pianting to be assessed in a
tiree~year evaluation covering plahtin;s in 1965, 1965 and 1967 Tor each
year of planting, results are assessed after one and three years. The first-
year survival results of the 1965 planting were reported in Regional In-
foruation lLieport 4-X-11 (Johnson and Horsh 1967)

‘he objective of the trials is to evaluate container planting of

white spruce (Picea slauca (Moench) Voss var. Albertiana (5. Brown) Sarg.)
-and lodgepole pine (Pinus contorta (Dougl.) var. latifolia Engelm.) on a
variety of sites in the High Foothille Section (Rowe 1959) of the Boresl

Forest Region. The results of this study will assist in defining problen
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conGibions and in reccognizing aspects of contalner planting requiring further
recearche. A deséription of the container nlanting and culturing technigue,
ag developed by lorth Western Pulp and Pcwer Limited, is included in the
earlier report. The sume informatiorn dut in greater deteil, is available in

a paper by Carman (1967).

DESCRIFTION OF THE AREA

The plaﬁting'is being done én the pulpwood lease of lorth Western
Pulp and Fower Limited near Hinton, Alberta inAthe‘Higthoothills Section
of the Boreal Forest.Region (Rowe 1959) at elevations of from 4000 fo 5000
feetb. The’surface soils are generally lighﬁ textured loams of glacial
coliuvial or allﬁvial origin,~those on a rclatively small_pbrtion of the leas
arca are £111: that ave céppe@ by aeclian silts and sands.

Cbmpetitlon from vegetation is nbt generally severe in this region,
but after logging the wvell-drained sites develop a moderate srass-herb cover

wiich seems to benefit seedling establishmenit on exposed slopes. Competition

'

from licavy grass is gereral'y siznificant only on cool, moict sites that have
abundaitb surface moisture and shrub competition is usually confined to the
-cool slope sites that have telluric moisture.

The climate of the lease area is conbinentazl, with summer highs and

winter lows of precipitation, and summer precipitation is generally well dic-
tributed. Table 1 shows the temperaiures and precipitation for May to August

for 1256 to 1967.
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TABLE 1: .isdn Toillo.wiURb AND BwCIXITATIOK af (INTON, ALBLHTA.

| Year Mean Temp. F. | Precipitation ~ Inches
Yay | June |July |Aug. May | June | July | Aug. ‘Total
1958 | 52 | 54 | 60 | 59 52 | 4,09 | 2.24 | 1.3 8.58
1959 | 46 | 57 | 1. | 53 2.13 | 5.68 | 1.34 | 5.62 16471
160 | w52 | @ |56 || 45| 6eos [ 1.3 | aues 17.47
we . | 49 | s | 61 60 || 2.8 | 1.61 | 545 | 1.7 11.52
1962 | 45 | sh | 57 | 56 || 2.22 | 262 | 3.8 | 1.8 10.15
1963 | 46 | 54 | so | 59 || 1.2 | 028 2.9 | zu 7.23
1964 46 | 55 58 54 2.18 | 2.91 | 2.16 | 2.87 10.12
1965 w | s |59 | e | 2.14 | 6.56 | 5.45 | 5.93 20.08
1966 4 | 51 57 55 || 4e00 | 1451 | 4426 | 6.82 16.59
l1967 | 50 | 53 | 57 | 56 0.54 | 0.86 | 3.32 | 2487 7.59
§1§e§§8.‘ s | sh |59 |7 2.21 | 3.31 | 3.14 | 3.7 12.41

* SAMPLING METHODS AND ANALYSES

 Sixty-three plots vere established, eaci of 100 seedlings usually in

10 rows of 10, A minimum of three plots were made for each of the major

- conditions planted. The site characteristics of individual plots were des=-
cribed as followss$

S0il fabric = on the basis of North Western Pulp & Power Ltd. landform

classification.

- according to 4 classess O - 1%, 1 - 3", 3 - &M,

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

topographic positions



each site descrintion.

Shirface textures (i.e., the top 5 inches of mineral soil) - sand, loamy

sand, Hsancdy-loam, silt, silt-loam, and clay.

Moisture regime - dr&;’normal, moist and vet (after Hills, 1952).
"Comgetigg v;gefgtion - grass, herbs and shrubs in three denéity classes.
hie logzing nistory>énd kind of seed—bed‘treatment‘are inciﬁded in
The ratings of moisturevréﬂimes, local climéte3and
vegetative competition vere subjectlve and must be presumed to have <1gn1f1—
cance only to the range of conaltlonq characteristic of the lease area., The
'plots

are examnined for seedlinﬁ mortalitﬂ and survival one and taree years

after establlshment, and ob rious causes of mortality and injury are noted.

FIRST-YEAR RESULTS

Surzlval
While the flrst-yaar surv1val of 1966 plantings vas lower than for

1965 lantlnﬂs, the results must be considered encouravlng in view of the

“excepuionally Qr3 summer (Table 1). Average surV1val was 65 percent for

spruce and 71 for pine. By comparlson, the flxst—ycar survival for 1965

plantings was &1 percent for spruce and 80 for pine. The distribution of

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

TABLE 23  FEHCHNTAGS LISTRIBUTION OF FLOTS IN VARIOUS PERCENTAGE SURVIVAL
CLASSES — 1966 FLANTINGS. 5
Species> Percentage Survival Class
0-20 | 21=40-| 41-60 | 61 =80 |81 ~100
White 3pruce o) 7.7 | 2__5.6 6.2 20.5
Lodgepole FPine . 0 f0; <9e2 50.0 20.8




The first analysis of 1965 planting data ghowed no well-defined
trends that coula be ass&ciated with site at the end of one year., However,
.analySGS of l96§~plantiné data indicate some correlation between'the variocus

ualte factors und first-year survival. This could be a ?eflectioh of the
21967 arought wllch undoubuedly allowzd a *rcater ex preséion of site factors
 tnan'woqld normally be expected after pne year. oeedliﬁg survival in re-

‘laticn to site factors are discussed below.

1. Aspect
' While~1imiﬁed ﬁéta precludes,an analyéis on the basis of the four
':cqrdlnal alrectlons, there appears to be a relatlonshlp between aspect and
‘flrst—year surv1val Flg.‘1,_ Grouplnbs of northerly and southerly aspects

for the spruce plantings provide averages which are significantly different

at the 10 percent level. A similar grouping of pine plantings shows sizni-

ficant differences at the five percent level.

2. lMoisture régime'

Figuré 2 presentus the average percentjsurvival by moisture regime
claszes for spruce and pine. A statistical anélysis of these data for spruce
indicates signi ffcaut differences at the 5 andgl percent levels, respectively,
for 0 = 1 and 4# classes compared to the 2 - 3 class. An analycis vas not
possible for piﬁé as all plots are wit&in one moisture regime class, There
wvas no significéﬁt c¢ifference betvien avéra?e Survival 6f the O = 1 and 4+
clase for snrucé. aurV1val for these classes averaged appvome$tF+y 15 percent
lo~er than the 2 - 3 class.

While lower average survival migat be anticipated on the driest site
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(0 - 1), the equally low average survival on moist and wet sites (4+) was
unexpected. By way of partial explanation, moist and vet sites mve a re-
~latively deep duff'layer wiich in 1967 became exceedingly dry tc well below
the bottoms of containers. This could have accounted for the relatively
low first-year survival of spruce on moist-and wet,siteé.‘ Assuming that

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

results shown in Table 3 are of interest.

TABLE 33 FPERCENTAGE OF FLOTS LESS THAN 40 PERCEUT STOCKLD.

Moisture Regime Class | Percentaze of Flots Less
Than 60 Percent Stocked

0 -1 33

2.3 1 16
4 | 50

3. Logging date

The date of logging and scarification had little effect on initial
survival, Vhere scarification had been conducted ti:is treatment had occurred

from one to three yeafs after logzing.

4. Depth tovminerairsoil

The depth to'mineral soil 1as not strongly correlated with first-

ites

w

- yedr survival, but there was some evidence to suggest that deep-duff
mey be critical in drouzht years when undecomposed organic matsrials become

exceedingly dry.



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 some

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

80~
WHITE SPRUCE
-
°
a
704~ )
...l
g
x o o
(-]
:’_’ s} 3 2
& = <
O
&
w
a.
50
=
0
LIGHT MEDIUM HEAVY
GRASS

Figure 3. PERCENT SURVIVAL IN SRUCE RELATED TO GRASS VEGETATIVE TYPE
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6. Confounding factors

Large~scale trials usually preclude uniformity of stock and planting
quality, and tais can obscure relationships between survival and site. With
this in mind,.individualicase histofies were discussed with the forestry staff
of Norfh‘Westerﬁ Pul§ and Fover Limited in an attemnpt to rationalizé planting
succeéses and failures;

Low survival cbuld often be attributed directly to either poor
planting or low quality of container stock. ‘This vas particularly evident
in caseé>where three replicate plots were éhosen for diescussion, and where
for;no.apparent reason'the first—yearVSurvival on one plot was significantly
different‘from that on the others. | |

“Appendix I is a list of;plots established in 1966, by logsing
camp locatien, shbwing first-year survival results. Replicates are grouped
and'pertinent remarks are made on the Easis of discussions with Northluestern
- Pulp and Fower Limitéd personnel who directed and supervised the planting

operations.

 Mortality and injury

An assessmént of mortality agd injury, by species and logzing camp
- location, is proVidédvin Table 4 which shows that uncetermined factorc were
, reégonéible for about cne-half of the total mortality'of botn spruce and
pine.

Smothering, tramgling and frost appeared to have been the most
important individual causes of mortality in spruce, frust and smotliering vere

most important in pine. In many caces smothering of both species had re-
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sulted from deep planﬁing. Trampling of the 1966 planting by horses and
game was sigaificantly‘lower than’in 1965 plantin;s; It is possible that
many of the coﬁtainers which vere thoﬁght to have been damaged by tramp-
ling had actually been shattered as the feSult of solar radiation. Shatter-
ing ofbcontainers due to the hot, dry summer of 1967 was quite common

(see photographs, Anendix II), but this rarely resulted in seedling mor-
 tality or datiage. | |

Poor planting wa.s g'relatively’minor Tactor in mortality as the

result of intensified supervision in 1966,

Effect of more than one seedling per container .

‘ Tﬁe number‘of seedlings per container in l966>varied from 1 to
iy mostly 1 to 2. Fizure 4 shows the rélationshipAbetween seedling survival
and the number of seedlings per container. Tgere were insufficient samples
of containers with more than‘2 seedliﬁgs to analyze statistically but the
difference bétween one and two seedlings per container was highly signifi-
: cant for botl spruce and ﬁine at the .001 level. The advantage of more than
~one germinate PerVCthainer is cleér, particularly when drought occurs in the
year fgllowing‘planﬁing?.buk the,optimum_number qf seedlings per cqntainer |
 is;unk#nwn,~ The over-riding effects of the number of seedlings per container,
oVer'factdrs'of thefénvironment, are evident in Table 5. Almost without |
excepﬁiqn when the perceﬁtage of muitiple seedlinzs per container is highest

seedling survival is also highest.
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TaABLE 53 FERCEUTAGE SURVIVAL RELATED TC PERCENTAGE OF CONTAIWERS
WITH HORE THAN ONS SEIDLING BY CAMy AND SPECIES.

Percentase of Containers
v With More Than One Percentage
Species Camp Seedling i Survival
White 7 38 81
Spruce .
1 31 76 .
13 25 58
29 14 56
6 22 55
33 ‘ 4 54
Lodgepole 7 17 85
Pine .
1729 13 61
20 9 78
23 7 69
- 33 2 62
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APPIIDIX I

r { !
|  ilo. of o ‘
§Camp Flot Species Plants = ; Aspect % Sui'vivgl Remarks
1 1 Sv | 9% | Bast 81
2 sw | 100 N15E 89
| 3 Sw 1 99 | Norta 7%
' 41 sw 99 S104 64
5 . 8w P98 S554 69
6 | sw 100 N25W 80
6 1 sw 100 | S188 60\\\\\\\
2 ‘ Su ; 97 S32E . 62 »Poor planting
3 % Sw % 97 S80E 63/””/’
4 C Sw % 98 ST 70 ——+ Good moisture
5 Sy 99 | % S11W 42 / Very pc.)or plantj_ng
6 - Sw : 100 S156 32 penalties to cutters
70 sw | 100 | i 86
| 2 Su 1 100 N17W 80
3 Sw 100 | N6 86
4 | Lp | 100 Pattern 89
| 5 'Ly | 100 | Pattern 79
| 6 Ip | 100 | Fattern 86
| 7 Sw 101 S 8E 76
j 8 Su 100 S10E 89
9 Sw - 100 S13E 85
§ 10 Sw 100 | 8218 79
11 Sw 100 South g2
12 Sw {100 S30E 67
| |




APPENDIX I - COUT'D

% .l l - §“°° of 1 Q. |
‘Camp  'Flot ISpecies | Flants | Aspect | % Survival Remarks
17629 13 Sw .99 Pattern 79- Good supervision
: C 14 Sw L 99 Pattern 46 Poor supervision
{ i 15 - Sw ;98 S504 60 Poor supervision
13 1 sw . 100 N35E 67
2 % U 100 | N4OE 53
3 | Sw | 10 | SE 68
Lol osw 100 | NS 55
| 5 | sw | 101 NS3E 61
g 6 . sw | 9% 110E 40 ——+ Some poor stock,
i : sun bleached.
20 1 Lp 9 $584 65
| 2 Lp 97 S65E U
3 - Lp 100 | s554 T4
4 Lp 9 | N23B 84
5 Lp 99 N30E - 85
6 Lp 100 N258 84,
23 1 Lp 97 S204 5
2 Lo 100 S1H 7&
3 Lo 100 5139 Z >>Extended drought
4 Lp 100 | N25B 78 /
5 Lp 100 | N30B % /
6 Lp 100 | N 4B 72




AFPPEDIX I - CONT'D

Camp | Flot = |Species g);nzg . Aspect % Survival Remarks i
i a
29 | 1 Su 120 | S308 57 |
2 sv | 100 S41E 62
3 Sw 100 S678 58 _
4 Sw 100 S63E : |
5 Sw 100 S72E 2;> Good supervision,
6 Sw 100 . S53E 81 scarified year before.é
7 Sw 101 S 8E 32  Very poor supervision§
8 Sw 98 S4,56 42
9 sw | 100 S5 4
133 1 Lp 100 | wa. 60
2 Lp 100 NM. 69
3 Lp 101 N, 58
4 Lo 100 N, 78
5 Lp 100 N, 48 Poor planting |
6 Lp 100 NN, 61 o
7 S 100 Flas 47 ——| Poor planting |
8 3w % Flat 53
9 Sw 98 Flat 61




APPENDIX Il

Good growth

Spruce Pine

Poor growth spruce



APPENDIX Il CONT'D

Fragmentation
resulting

from heat







APPENDIX Il CONT'D

Frost-heaved containers




