
INTRODUCTION

Silvicultural systems involving partial cutting are currently
increasing in popularity, especially in mixedwood stands.
However, for logistical or operational reasons, it is not
always possible to harvest at the right time and in such a
manner as to optimize stand regeneration. A well-timed site
preparation treatment may thus be desirable to improve
seedbed quality (e.g., so that autumn leaf-fall doesn't cover
the seedbed) and to take advantage of good seed years.

Trials were carried out in mixedwood stands with a yellow
birch component in the La Tuque and Maniwaki regions of
Quebec with the cooperation of two companies, Multigrade
inc. and Makibois inc., respectively. In the trials, the
effectiveness of using excavators to produce seedbeds
suitable for the establishment of yellow birch seedlings was
examined. The initial goal of the studies was to identify an
effective work method and to evaluate machine productiv-
ity. The Ministère des Ressources Naturelles du Québec (in
the La Tuque region) and Makibois and REXFOR (in the
Maniwaki region) are expected to monitor the treatment
response.

DESCRIPTION OF THE EQUIPMENT

The 66-kW Kobelco K905 LC II excavator used at La
Tuque had a boom reach of 7.8 m and was equipped with a
1-m-wide bucket with five teeth and a 0.5-m³ capacity
(Figure 1). The 75-kW John Deere 590 excavator used at
Maniwaki had a boom reach of 9.3 m and was equipped
with a homemade 1.5-m-wide rake with seven 120-cm-long
tines (Figure 2).

DESCRIPTION OF THE SITES
AND TREATMENT

The characteristics of the site and the residual stand at La
Tuque and Maniwaki are described in Table 1.

On both sites, the machines travelled on the skid trails and
prepared patches on each side, in the gaps created in the
stand by harvesting. The patches were thus not spread
uniformly throughout the site, but rather were concentrated
along the skid trails. To evaluate the effect of spacing on
productivity, the study areas were subdivided into blocks in
which different distances were left between patches.
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Figure 2. John Deere 590 excavator equipped
with a homemade rake.

Figure 1. A Kobelco K905 LC II excavator equipped
with a standard bucket.
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4 5 Humus thickness (cm)

33 46 Stoniness (%)

13 21 Slash coverage (%)

50 155 Stump density (number/ha)

2800 682 - Hardwoods (number/ha)

150 100 - Softwoods (number/ha)

Saplings (height >1.5 m)

50 63 - Dead trees (number/ha)

300 164 - Live trees (number/ha)

Residual trees (DBH >10 cm)

ManiwakiLa Tuque

Table 1. Site and residual-stand characteristics before
site preparation

For any desired patch density, the required distance
between patches on the same side of the trail varies as a
function of the distance between skid trails (Figure 3).

Figure 3. Relationship between patch density and
the average distance between patches as a function

of the spacing between skid trails.

RESULTS AND DISCUSSION

The average distance between patches on each side of the
trails ranged from 4.6 to 7.3 m at La Tuque and from 3.5
to 6.4 m at Maniwaki. The mineral soil in the patches was
exposed over a length of 2 to 3 m on both sites, and over
widths of 1.0 m with the bucket at La Tuque and 1.5 m
with the rake at Maniwaki. Each patch could thus poten-
tially accommodate two future crop trees.

The productivity of the excavators was related to the
distance between patches (Figure 4). The majority of the
variation in the results can be explained by differences in
the tools used as well as in the site and stand conditions.
For the same distance between patches, the excavator
equipped with a rake had a higher productivity than the
excavator equipped with a bucket.

Figure 4. Relationship between productivity and the
distance between patches on each side of the trails.

The graphs in Figures 3 and 4 could be used to plan a com-
parable operation under similar conditions. For example, to
obtain a density of 250 patches/ha on a site with trails
spaced 20 m apart, the operator would have to leave 4 m
between patches. This distance corresponds to a productiv-
ity of about 100 patches/PMH, which is equivalent to about
0.4 ha/PMH (i.e., productivity ÷ density).

CONCLUSIONS

With both excavators, operators produced the expected
number of microsites suitable for natural regeneration of
yellow birch. The use of a rake facilitated the machine's
work and also appears to have increased its productivity.
The operating cost of the machine for this type of treatment
should be in the range of $200 to $250/ha.

Because the excavators remained on the skid trails, a close
relationship was observed between the distance between
patches and the operation's productivity. This relationship
can serve as a planning tool for a comparable operation
under similar conditions. The user must, however, remem-
ber that these results are preliminary and have been derived
from a limited sample.

DISCLAIMER: This report is published solely to dissemi-
nate information to FERIC's members. It is not intended as
an endorsement or approval by FERIC of any product,
service or technique to the exclusion of others that may be
suitable.
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