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DECREASED STRIP WIDTH AND INCREASED SEEDING PERIOD
RESULT IN INCREASED BLACK SPRUCE STOCKING AND DENSITY
IN 18-YEAR-OLD STRIP CLEAR-CUTS
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INTRODUCTION

In 1973, an assessment o compare natural regeneration in
clear-cuts with regeneration in alternate strip clear-cuts was
made in the Central Plateau and Northern Clay sections of
Ontario (Fraser et al. 1976). This survey revealed that strip
cutting yielded better regeneration of black spruce (Picea
mariana [Mill.] B.S.P.). It was not clear, however, what
factors were important to regeneration. Consequently, a
long-term study was initiated near Nipigon, in north central
Ontario, to study the effects of strip width, seeding period,
and receptive seedbed on natural regeneration in both first-
and second-cut strips (Jeglum 1980).

Thistechnical note details areassessment of the regeneration
12 1o 18 years after initial harvesting (1974), Black spruce
was the main target species in this study. However, regen-
erationdata were also collected forjack pine (Pinus banksiana
Lamb.), balsam fir (Abies balsamea [L.] Mill.), trembling
aspen (Populus tremuloides [Michx.]), and white birch
(Betula papyrifera [Marsh.]). One of the objectives of the
study was to determine the importance of the following
factors on natural regeneration: strip width, seeding (leave)
period, and receptive seedbed.,

METHODS

A strip-cut experiment, established in 1973 (Jeglum 1980)
and replicated in two nearby areas in 1974 and 1975, was
positioned 20-40 km southeast of Beardmore and east of
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Lake Nipigon, in the Central Plateau Section of the Boreal
Forest Region (Rowe 1972).

Each of the study areas contained strips of three different
widths (20 m, 40 m, and 80 m). Assessment quadrats mea-
suring 2 m by 2 m were systematically located in each strip,
for a total of 1 400 quadrats in cach of the three areas.

The first-cut strips in Area | were scarified with barrels and
chains; in Areas 2 and 3 anonpowered TTS disc trencher was
used. This intervention was designed to expose mineral soil
and seedbed conditions presumed to be favorable to seedling
regeneration. The areas were initially assessed | year prior to
cutting. A partial regeneration survey of Area | (first-cut
strips) was conducted in 1989 (15 years postharvest). In 1992
the remainder of the strips in Area 1, and all the strips in
Areas 2 and 3, were surveyed. In each quadrat, the presence
and number of seedlings of each tree species were recorded
according to their height or diamelter class.

RESULTS
Strip Width

Stocking for different strip widths is presented in Table 1.
Differences in stocking between first-cut 20-, 40-, and 80-m
strips were still apparent 16—18 years after harvest. For black
spruce, stocking levels increased as strip width decreased. A
stocking of 71.6 percent was achieved in the 20-m strips,
59.4 percent was noted in the 40-m strips, and 53 percent was
recorded in the 80-m strips. White birch, all conifers, all
hardwoods, and all species showed the same trend to increased
stocking inthe narrower strips. Stocking of jack pine, balsam
fir, and trembling aspen were least affected by strip width
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Table 1. Levels of stocking (S) and density (D) in first-cut strips of five species for three strip widths, measured 16 years and

18 years postharvest,

Strip width

20m 40 m 80 m

Species S D S D S D
Black spruce 71.6 4.4 59.4 3.5 53.0 24
Jack pine 6.6 0.1 9.7 0.2 8.4 0.2
Balsam fir 20.9 0.4 16.3 0.4 18.6 0.5
All conifers 78.7 5.3 70.9 4.28 66.7 371
Trembling aspen 12.8 0.2 15.4 0.3 12.1 0.3
White birch 41.5 1.4 31.4 1.1 25.5 0.9
All hardwoods 50.0 1.6 42.6 1.64 33.8 1.2
All species 85.9 6.9 78.6 6.4 74.4 4.3
and did not show the same trend (levels were below 21 per-  Receptive Seedbed

cent in the three strip widths).

Density levels for different strip widths are also presented in
Table 1. Levels for all species, all conifers, and black spruce
clearly show the trend of decreasing values with increasing
strip width. White birch and all hardwoods showed slightly
lower densities in the 80-m strips. Densities of jack pine,
trembling aspen, and balsam fir were relatively unchanged in
relation to strip width, and averaged fewer than 0.5 stems/
quadrat, The effect of strip width on density was also
significant (P £ 0.05) even after 16 to 18 years.

Seeding Period

The original experimental design allowed for 2- and 4-year
leave periods. Due to harvesting oversights some strips were
left uncut, thereby providing adjacent strips with a seed
source for a longer period of time. These were classified as
having 8+ years of natural seeding.

The effects of leave period on
stocking and density in the first-
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Receptive seedbed, assessed 1+ years postharvest (Jeglum
1984), was incorporated with the 1989 (Area 1) and 1992
(Arcas 2 and 3) data to determine if the present density of
black spruce was affected by the amountof receptive seedbed
created by site preparation. The amount of receptive seedbed
in each quadrat was calculated by summing individual
categories of percentage receptive seedbed (Jeglum 1984).

Current mean density of black spruce ranged from 2.1 stems/
quadrat in quadrats with 0 percent receptive seedbed
(1+ years postharvest) to 4.7 stems/quadrat in quadrats with
20100 percent receptive seedbed. In a one-way analysis of
variance performed on density for five levels of receptive
seedbed, the amount of receptive seedbed had a significant
effect on density even after 16-18 years (P < 0.001).

Predictor Equations for Stocking and Density
Linear and nonlinear model procedures were developed
(SAS 1990), with good predictive capability (all with
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Figure 1. Levels of stocking and density of black spruce, for cut quadrats only, in the first-cut 20-m,

40-m, and 80-m strips with 2, 4, and 8+ years of natural seeding (stocking = bar, density = line).



Table 2. Effects of strip width and leave period on the stocking (S) and density (D) of five species, in the first-cut strips,

measured 16 years and 18 years postharvest.

Strip width
Species 20 m 40 m 80 m
Years of seeding Years of seeding Years of seeding
2 4 8+ 2 R 8+ 2 4 8+

Black spruce S 67 82 81 64 66 75 51 65 72

D 3.4 5.5 8.0 35 3.9 52 17 2.7 3.5
Jack pine S 4.4 13 0 7.3 18 8 14 13 1.8

D 0.1 0.3 0.0 0.2 0.4 0.2 0.4 0.2 0.0
Balsam fir S 17 26 24 15 30 8 20 7.4 25

D 0.3 0.5 0.5 0.4 0.8 0.1 0.5 0.1 0.7
All conifers S 73 90 87 71 85 79 62 69 78

D 3.8 6.3 6 4.0 5.2 55 2.3 3.0 42
Trembling aspen S 15 10 16 20 15 11 13 9.8 13

D 0.2 0.1 0.3 0.4 0.3 03 0.3 0.2 0.4
White birch S 27 57 56 28 37 46 12 26 44

D 0.9 1.8 22 1.1 1.0 1.5 0.5 0.6 17
All hardwoods S 39 64 62 44 47 51 23 32 52

D 1.1 2.0 2.5 1.5 1.3 1.8 0.8 0.8 2.1
All species S 83 95 96 82 90 86 70 75 87

D 4.9 8.2 1.0 55 6.6 73 3.2 39 6.4
Number of strips 11 9 4 12 7 3 10 ] 9

P<0.0001),to predict levels of stocking and density from per-
centreceptive seedbed in various combinations of strip width
and seeding period (leave time of second-cut strips). Predicted
levels of stocking and density are shown in Figure 2.

DISCUSSION AND CONCLUSIONS

The effects of strip width, period of natural seeding, and
receptive seedbed on black spruce regeneration were
significant in both first- and second-cut strips even after the
intervening 12 to 18 years. Generally, it can be stated that as
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strip width decreased and seeding period increased, both
stocking and density increased. Site preparation was helpful
to produce receptive seedbed,

Seeding period was slightly more significant than strip
width. This suggests that leave strips should be retained as
long as possible. However, windthrow may become a problem,
and seedbeds mature and become less receplive with age.
This suggests that the leave strips be removed as soon as
acceptable or desirable levels of regeneration are achieved.
Usually this will happen in 3 to 5 years.
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Figure 2. Predicted levels of stocking (a) and density (b) for a gradient of receptive seedbed. Points are predicted values

calculated by best fit regression models.



Prediction of stocking and density can be achieved by relating
percent receptive seedbed, strip width, and seeding period
using the graphs in Figure 2. The amount of receptive seed-
bed can be assessed using methods outlined by Jeglum and
Kennington (1993). In this way, strip-cut design and scarifi-
cation levels can be prescribed foroptimum levels of stocking
and density. This is a useful tool for the black spruce silvi-
culturist.
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