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INTRODUCTION

In the wake of the 1991 fires in the Côte-Nord region of
Quebec, many sites required reforestation using various
means of site rehabilitation. The presence of a still-standing
mature stand on certain sites represented one of the main
operational difficulties. The method that was generally
proposed for restoring these sites to production involved
windrowing of the residual stems, but in some cases, this
treatment can cause serious scalping of the soil.

To avoid this problem, which is particularly serious on sandy
sites with a thin humus layer, Donohue Inc.–Outardes
Division (Baie Comeau, Que.) evaluated five different winter
treatments for restoring burned sites with standing burned
residuals (Figure 1). FERIC’s companion study measured the
relative soil disturbance levels and evaluated the effectiveness
of Donohue’s five approaches by comparing them with a
conventional summer windrowing operation.

Figure 1. Windrowing in winter
 with a Komatsu D85E bulldozer.

EQUIPMENT AND METHODS

During the winter of 1997, two replicates of five site
preparation methods were tested in 10 adjacent 5-ha blocks.
The five methods comprised conventional windrowing,

crushing of the stems, crushing of the stems followed by
windrowing, corridoring, and “cleanup” harvesting (felling
and bunching).

Conventional windrowing consists of directly pushing the
burned stems into windrows without first felling them to
provide clearer access to the site for planting. This treatment
was also observed during a normal summer operation as the
basis for comparison. In the crushing treatment, the bulldozer
simply knocked down all the trees, and in the crushing
treatment combined with windrowing, the bulldozer also
subsequently pushed the toppled trees into windrows. In the
corridoring treatment, the bulldozer created the longest
possible cleared strips by pushing the trees before it. The
corridors, which were slightly more than 4 m wide, were
spaced 2 to 3 m apart. In the cleanup harvest, the stems were
felled and bunched by a feller-buncher. The windrowing,
crushing, and shearblading work were all performed by a
168-kW Komatsu D85E tracked bulldozer, and a Timberjack
618 feller-buncher equipped with a Koehring circular-saw
head performed the cleanup harvest.

Donohue was responsible for implementing and monitoring
the winter work. FERIC evaluated the soil disturbance levels
and plantability of the treated sites, and monitored the con-
ventional shearblading operation combined with windrowing
the following summer.

RESULTS AND DISCUSSION

The site and stand conditions were relatively homogeneous
for the winter treatments. The site, which was around 160 km
north of Baie-Comeau, was generally flat (an average slope of
less than 10%), with a sandy-textured soil and an average
humus thickness of 15 cm. An average of 1340 stems/ha of
burned wood remained standing, and these stems had an
average diameter of 15 cm. Although the site treated during
the following summer had been burned by the same fire, it
was located some 100 km farther south than the winter site.
The soils also had a sandy texture and an average humus
thickness of around 15 cm, but the site had been more
strongly affected by windthrow (700 residual trees per hectare
and a volume of 72 m3/ha of debris on the ground). The
residual stems had essentially the same average diameter as
those in the winter site (14 cm), but brush had begun to
reinvade the site (1350 saplings/ha).
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The productivity data for the winter operations were gathered
by the company using a time recorder installed in the
machine, whereas the summer data came from detailed time
studies by FERIC (Table 1). The conventional windrowing
treatment appeared more difficult in the winter operations
because of the presence of snow. The crushing treatment was
fast when used by itself, but much slower in combination with
windrowing of downed trees. The corridoring treatment
appeared to be no more productive than conventional
windrowing, but this could be explained by the more complex
nature of the operation and the operator’s lack of experience.
The felling and bunching treatment  was slightly slower than
windrowing and the two machines (the feller-buncher and
bulldozer) had similar hourly operating costs, so the latter
treatment proved more costly.

Table 1. Summary of the operational productivities

Productivity
(ha/PMH)

Winter
Windrowing 0.35
Crushing 0.58
Crushing with windrowing 0.22
Corridoring 0.38
Felling and bunching 0.29

Summer
Windrowing 0.43

The winter treatments significantly decreased the level of soil
disturbance (Table 2). The percentage of the area disturbed
(surface scalping and disturbed humus) was less than 24% in
winter, versus more than 50% in the summer. The crushing
and the felling operations produced practically no soil
disturbance. Because there was less scalping in the winter, the
windrows also contained less surface organic matter and thus
occupied less space than the summer windrows. However, the
low level of disturbance created by the winter treatments had
direct repercussions on the plantability level (Table 3); the
sites with the least disturbance also had the highest rate of
microsites deemed unsuitable for planting.

Table 3. Plantability levels

Plantability levela

Good Marginal Inadequate
Winter

Windrowing 18 26 56
Crushing 1 17 82
Crushing with windrowing 5 25 70
Corridoring 6 26 68
Felling and bunching 1 20 79

Summer
Windrowing 66 26 8

a The plantability level of a microsite was judged to be good if a
planter could plant a seedling directly, marginal if a planter had to
prepare the microsite slightly before planting, and inadequate if it
required considerable effort on behalf of the planter to make the
microsite suitable for planting.

CONCLUSIONS

The five winter treatments all met the main goal of the trials,
which was to decrease the level of soil disturbance compared
with conventional summer windrowing operations; thus, each
could be used successfully on sites with thin humus layers
that are susceptible to scalping. However, on sites with
thicker humus layers, it would be necessary to perform
subsequent scarification to create microsites suitable for
planting. Light scarification would suffice after all treatments
except the crushing treatment, where the volume of debris on
the ground could require a more intense treatment.

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

Table 2. Percentage cover for each soil disturbance class

Percentage cover
Surface
scalping

Disturbed
humus

Litter Vegetation Debris
Stumps and

rocks
Windrows

Winter
Windrowing 12.7 11.1 60.9 4.0 3.1 0.7 7.5
Crushing 0.2 0.0 69.1 17.0 13.5 0.3 0.0
Crushing with windrowing 2.2 11.2 66.5 4.1 5.7 0.5 10.0
Corridoring 7.3 6.1 66.8 8.7 5.1 0.4 5.6
Felling and piling 0.0 0.2 73.6 12.8 5.7 0.2 7.6

Summer
Windrowing 37.0 13.6 34.4 0.0 2.5 1.2 11.3


