
In view of current interest in 
avoiding unnecessary use of chem-
icals for grass or herb control, me-
chanical cultivation should be con-
sidered for reducing competition in 
new plantations. Benefits possible 
are indicated in an experiment 
which compared: 1) pre-planting 
cultivation, 2) pre- and postplanting 
cultivation, 3) addition of sulphur 
and fertilizer, and 4) a 
combination of the latter two 
treatments. The test species was 
white spruce (Picea glauca (Moench) 
Voss) . 

The experiment 
The site chosen for the experi-

ment was an old field, uncultivated 
for many years, with a moderate to 
dense cover of grasses and herbs and 
a scattering of small shrubs and 
trees. It was located about 110 km 
(68 miles) north of Toronto. The 
experimental area was plowed and 
disked in the fall of 1965 and left 
fallow over winter. In the spring of 
1966, the experiment was 
established in a randomized block 
pattern with four replications, based 
on the following treatments. 

N-No further treatment (control). 
Trees planted in cultivated soil. 

C-Cultivation. Trees planted in 
cultivated soil, and cultivation con-
tinued once a month from May to 
October in the first year, 1966; and 
three times during the second year, 
1967. 

S-Sulphur and fertilizer. Flour of 
sulphur (1960 kg per hectare) (or 
1746 lbs. per acre) and fertilizer (10-
10-10; 515 kg per hectare) (or 459 lbs. 
per acre) were added as a top 
dressing on April 29, 1966. They 
were mixed with the soil to a depth 
of about 15 cm (6 inches). 

SC-Sulphur, fertilizer, and cult-
ivation. A combination of the pre-
ceding two treatments; soil amend-
ments and post-planting cultivation. 

The planting was done by the 
Wedge method, on May 4, 1966; 
100 trees per plot at 1.8 x 1.8 m 
(or 6 feet) spacing. The stock used 
was regular 3-0 white spruce ship-
ping stock, from Kemptville Nursery, 
averaging about 20 cm (8 inches) 
in top length. 

The results were evaluated in 
terms of first-year survival; second- 
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year survival, heights and terminal 
lengths; and fifth-year survival and 
heights. The pH was sampled in 
November 1970. Table 1 contains 
summarized results of the fifth-year 
measurements; with first and second 
year data omitted as largely 
confirmatory. 

 
Post-planting cultivation 

T h e post-planting cultivation 
(treatment C) was the only treat-
ment that obtained a satisfactory 
survival rate on this site - more 
than twice that of the control (table 1) 
. The average heights on the post-
cultivated plots were significantly 
better, by about 20 percent, than 
those of the control plots. The 
survival rate of the postplanting 
cultivation treatment was 
considerably above the average for 
this species and age-class in On-
tario and the height at 5 years more 
than double that of many other 
plantings. 
Seedlings in the control planting 

(those planted in cultivated soil 
only) had survival rates lower than 
average for the species, although 
growth was comparatively good on 
the remaining trees. Most losses oc-
curred the first year, and were 
probably due to the rapid invasion of 
the plots by grasses and herbs, and 
to the subsequent competition, 
mostly for water. In the first year, 
1966, there was a severe shortage of 
rain. The combination of the com-
petition and low rainfall resulted in 
increased moisture stress in an 
already dry site. Post-planting cul-
tivation apparently reduced the 
moisture stress, through dry mulch-
ing and reduction of competition, 
therefore more spruce survived. After 
the first year, the roots extended 
deeper into the soil to areas of 
greater moisture availability. The 
good growth of both control and 
cultivated trees indicates that the 
site had a good nutrient status for 
this species. 

Pos t -p lant ing  cu1t ivat ion  o f  

white spruce on a dry site is clearly 
indicated, with promising benefits in 
survival and growth. Cost figures 
were not determined, but about 40 
man-hours of work per hectare (16 
per acre) were needed over the 2 
years. 
 
Acidification and fertilization 
Application of sulphur to reduce 

pH in an earlier study had increased 
growth of red pine (Pin us resinosa 
Ait.) in the nursery, but there was 
danger of seedling mortality at 
high rates of application 

(or very low pH) (1). In this 
experiment, the sulphur and ferti-
lizer treatment effectively reduced pH 
(table 1) up to 5 years. When 
compared with the control, the 
treatment caused no significant re-
duction in survival rate or in 
height growth although both were 
low and unsatisfactory. However, 
when seedlings were examined in 
the post-planting cultivation treat-
ment, there was a significant and 
important reduction in survival 
rate and a reduction in height 
growth with the application of 
sulphur and fertilizer. 
In this experiment, white spruce 

did not benefit from the acidifica-
tion and fertilization treatment. 
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