
Note No. 33 

FIELD 

INTRODUCTION 

area are 
demand for and sawtimber. Extensive 

the past decade in the Lower foothills 

Section of the Boreal f ores! 

re!orestation. Some nurseries have 

to meet this demand. This Note 

and 
year of 

white spruce containerized seE�dllngs. 

STUDY AREA 

The area overlooks the C utbank near 

the confluence of the C utbank and rivers and is at 

of the Alberta Plateau-

and the dominant soil is a Luvisol that into 

drained and Brunisols of Torrens 1 and Edson 

is the dominant 

and there are understories of white 

spruce, of black spruce 

B.S.P.) on seepage sites and in 

sions, and the occasional 

.+ 

severe limitations and a mean annual 

3.56-4.89 m3 ha-1 for while spruce. 

In 1976. two test sites were located a Procter 

and Gamble road on cut blocks 36 and 

38 in sections 29 and 30 

of the 6ih Meridian. The 

had 

structure \�''''''J''_' 

to rainfall and snowmelt drained because of fine 

soil texture and level Summer diurnal air 

",-:"m,,,,,,> was moderate he cause 01 turbulent air aHected 

and an to the north and south in 

the residual timber stands that bordered the cut blocks. 
Site 1 on Cut Block 36 was scarified without 

Site 2 on Cut 

well-drained soil and was 

that would be to have a 

soil than Site 1. Elevation of the 

was 960 m. 

The climate of the 

defined C arder 

area and its limitations were 

and McKenzie and McLean 

1980). The temperature of the cut blocks varies due to 

Cana a 



invasions of warm Pacific air and C ontinental cold air 
and diurnal cold-air from October 

temperatures may to � 17 .S°c. \Vinler tempera-

tures are unstable and can to --47°C for short 

temperatures and 
snow with cold outbreaks of -I7.SoC or 
colder result in freeze-thaw of surface soils 

Warm temperatures bare 

How in 

Rainfall data and air temperatures at 

and 1 m were taken on the two sites to 

October of 1976 to 1980 ram gauges and 

recorders. Table 1 shows the air tempera· 
ture distribution of the sites into temperature 
ranges and as percentages of total mcmthly 

hours. Soil temperatures were taken with thermistors in 

1976. Winter data were obtained from reports 

Breadon and Schultz and from 

Procter and Gamble Limited. Ground-frost heave and 

frost to native shrubs and trees were also noted. 

four methods of 

years were used to test the 

and white 

trees dose to the site. SIX 

dates and six lots of two trays per the 

1978 were reared in 40-cm3 

containers in the for 10 

weeks at temperatures of 20-2SoC and a 20-h 

the fourth week after 

fertilizer once a week 

the young from 

were conditioned for 10 weeks 

"c,:u,"'�:" were conditioned with a 10·h nht'ltr,n.·,-",r! 

other half were conditioned with a 20·h pllioto,peno,Cl, 
all and a lOoC 

received a IS·h 

"t'"Ul!U�;" received a 10°C 

and the other half 

received a 15°C constant temperature. Prior to out· 

from S to 10 em, 

All were 

tool into the mineral soil at 

1). 

""""'-""'1-:" were in a randomized 
Each block contained two 

treatments 

The causes of 

autumn and 

at the interface of the shallow root system and for 

which causes a to lose its 
",n,,-hf''-'''CfP Frost other than had to be 

was no accurate 

Data on and of 
were remeasurements 

were taken in 1983. The data were used to determine the 
extent to which frost and frost heave retarded 

The data were also used to 

determine the interval of rehabilitation needed after an 

average of of the in both suffered 

1f>2Iflf"flT'HI losses. was also assessed 
on Site 2, where there were areas both with and without 

forhs. habits of 10 randomly selected �p,,·rllllr"T� 

were rated from 1 to 4 the rehabilitation criteria 

shown in Table 2. 2-5 illustrate characteristics of 

each habit. 

The method of Jeffers ( 

was used to the 1980 and 1983 SP,· .. ",no 

measurements to determine if the differences hetween 

two means were more than three limes the standard error 

in each category. The data were combined 

if no differences were found between the two 

the two thf'Yn1()f1PYlc"j� 

and th.'yn'AT,pY'A,;_h·p�tprl 3�'CU'H'.'� 

,-,"".'","'o.«:u as 1977 and 1978 10dgej:)Qle 

spruce. 

RESULTS AND DISCUSSION 

t"'u-,.r .. Vf'·"'- Shoot ,",,,,, .... ,,t .. ,,h, to Site Radiation 

1977 and 1978 

area was cold. At a 

5 cm the soil temperatures from 8 to 1 0°C on Site 
1 and from 9 to 12°C on Site 2. The summers were 



Figure 1. Lodgepole pine seedling with plug prior to out­

planting and representing an average height of 7.5 
em. 
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Table 2. 

2 

3 

Leaderl!na habits and rehabilitation and white spruce "H"""""" winter 

and 
normal 

2. and frost-heaved white spruce '''='CUUUt;; «ho'Wina 

1";''''''''',1(, loss of and terminal and poor ...... ,,''''-

nation of adventitious characteristic of Habit 1. 



4. 

3. muWstemmed consider-

able loss in crown and stem form characteristic of Habit 2. 

«p,,,"nlln,,, "' ... "..,' ... CI minor loss in crown 

and stem form. The forked leaders show 

normal and abnormal needle 

ment. 

5 

5. White spruce 

form characteristic of Habit 4. 



cooler air !prnnpr<HnYp� 1 that 

pose any to 

dormant white spruce, but the occurrence of warm 

this stimulated 
PVI''''�ma them to the 

in the first year. Growth of new shoots was 

the summer rise in temperatures. White spruce flushed 

later than July under more stable 

warm air temperatures. New shoots de'velODed 

and when the soil temperature was 

12 -14°C. Current shoots 01 white spruce were suscep­

tible to late August frost Leader was 

normal in both 

Winter Damage and Growth Defects 

In the first 2 years, the letha! effects of winter 

were more severe in white spruce than in 

3 and of white 

In 1980, white spruce had 

compared to 1 

m 

accounted lor of the 
"c"'uw"�" in lodgepole and of the 

defective seedlings in white spruce. The number of 

bushy, and forked seedlings 01 both was 

the same on both sites. Stunted and seedlings grew 

slowly, with most of the channeled into laleral 

shoots. 

Initial deep dormancy in white spruce may have 

contributed to a growth 

winter and slower rehabilitation of leaders. As 
rhythm growth deiects declined faster 

in lodgepole pine than in white spruce Survival 

aHected slow rehabilitation of 

Rehabilitation of Leadering 

On both and white spruce with 

habits 1-3 (Figs. 2-4) rehabilitated by 1983. 

as shown in Table 4. After rehabilitation of !OcIge'pOle 

pine, the average percentage of seedlings with Habit 4 

leaders increased from 88% in 1980 to in 1983. 

6 

After rehabilitation of white spruce, the average per-

centage of with Habit 4 leaders increased from 
in 1980 io in 1983. Norma! in white 

spruce was restored in 5 years to the same level as that 

achieved in 3 years 

Rehabilitation of with jf''',fif'nn 

amount o! reserve 

available within the 

habits 1-3 

The weakest Habit 1 remain in that 

category for 2 years. The few that retained 
habits 2 and 3 were those with rehabilitated 

Habit 1. rehabilitation of Habit IS 

accelerated into transitional multileadered and forked 

of branch and that enable the 
Habit 1 to rehabilitate to a Habit 4 with 
normal foliation and j,.,;1,fip,Ym 

Height Growth 

The average 1983 

was 22 cm on Site 

average 1983 

19 cm on both sites. 

of 1977 jor!""""!,,, 

white spruce was similar on both sites. As Habit 4 

the annual achieved 

m 1983 were 7 and 6.4 cm on sites 1 and 2 for 1977 

"Ct'Ul'tl!�:" and 7 cm on both sites lor 1978 set�dll.ngs. 

HT11"f',1f''' the rehabilitation and eslab· 

necessary to predict the success of 

cost per established 

1973}. The site conditions in the area are accept-

able for and establishment of small 10cil1enole 

and white spruce """UBU",". 

The Influence of Forbs on 

Field Performance of ;::,e·e(u[m!�s 

Because of their initial (1f'vf'iinn,rn"n! 

there were a 

and while spruce Site 2 was ideal for 

the influence of forbs because one-third of the "p,'filme'" 

(1f'vPiinr1.f'n under the of [orbs and two-thirds of 

developed in the absence of forbs. The 

forbs consisted of 

pink Bickne!l's 

and white dover. 



Table 3. in 1980 of containerized 
Alberta 

No. of No. of dead 

Site 

1 600 9 3 11 28 549 
2 600 6 5 12 44 533 

White spruce 1 600 85 24 51 88 352 
2 600 54 33 41 123 349 

1 600 3 1 7 64 526 
2 600 6 0 87 3 503 

While spruce 1 600 68 14 65 218 249 
2 600 47 17 37 173 360 

Mean 
frost 

Site heaved 

1 2 1 0 0 9 91 131.7 
2 :3 1 0 1 2 9'" / 95.6 

White spruce 1 15 2 0 :3 6 91 42.8 
2 10 17 1 2 6 91 38.5 

1&2 1 0 0 0 2 98 94.4 
1 & 2 10 4 0 1 i1 88 35.1 

Table 5. The influence of Site 2 forbs on field ... .,!�t ..... �rn' . ... r·p of 1977 and 
1978 nrp('on,chtJ,onl"d se,edfllngs 

--_._---

Performance criteria 

75.28 
91 
5 

77.74 
97 
2 

133.81 
97 
1 

85.65 
96 
1 

7 

32.91 51.51 
81 85 
10 11 

31.09 41.1 5  
80 92 
9 6 



In the absence of forbs on Site 2, 1 977 and 1 978 
and white spruce had similar 

In the presence of 

and white spruce had 

than did 1978 
spruce. On Site 2, the 

in the presence 01 forbs 

on Site 1, which grew uniform 

distribution of forbs. When �C':Uli"l� were 

were ('on�ltipr;'I"!v 

Of'rtoYrrlPtl much betler in the presence of forbs. 

This difference was more noticeable in the 1 977 seed-

and the was stronger in 

p;>,(1<>nna and survival were 

m than in white spruce in both 

the absence and presence of forbs The 

differences in and survival of 

�,.,.,u,u�;v between the 1977 and 1 978 crops were caused 

presence of both had 

percentages of  and survival in the presence 

forbs. In pine, the rate in 1 
was a result of late lrost immature 

shoots. In white spruce, the rate was a result 

frost to late immature shoots in 1 977. 

CONCLUSIONS 

of 1977 and 1978 
10(lg,opl)le pine containerized '"':<:Clll''''' 

under colder foothills site 

5 

and 
r Pi"" ''''',. "",n" 01 

cut 

are nOle,,vonnlv 

but not enough to eliminate 

white spruce as an alternative of both 

had greater 

presence of forbs and reached a maximum 

on Site 1 ,  which had a uniform distribution of forbs. 
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RECOMMENDA nONS 

while spruce should be acclimated 

and 20°C for 10 weeks followed 

storage at --2 to O°c. JeCUmlji( 

In June on siles wilh 

established forbs. The method of 

reduce 

after 

RM·2L 

value. 
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