
INTRODUCTION

The adoption of full-tree harvesting reduced the quantity
of slash left on cutovers and permitted the widespread use
of light or medium-weight scarification equipment such
as powered-disc trenchers. However, the increasing use of
at-the-stump delimbing with harvesters in recent years has
begun to limit the effectiveness of current scarification
equipment. More intensive, more expensive, and often
more restrictive treatments are thus required to handle the
slash loads. Raking, burning of piled slash, prescribed
burning, crushing with roller choppers, and the use of
heavy barrel and chain combinations are among the avail-
able options for sites with difficult slash conditions.

Powered-disc trenchers are normally not used under condi-
tions that pose problems as a result of logging slash, but
their availability and low operating cost compared with
other methods that are better adapted to heavy slash justify
an evaluation of their potential. In response to requests
from our members, FERIC assessed the effects on scarifi-
cation quality of:

v the work technique during harvesting (slash dispersion);

v the disc trencher's working pattern with respect to the
overall orientation of the slash; and

v the time lag after harvesting.

This study represents a followup to a project conducted in
1994 in cooperation with Donohue St-Félicien Inc.; the
project's goal was to assess the effect of various work
techniques with a single-grip harvester on the harvester's
productivity, the slash distribution, and the effectiveness of
subsequent scarification (Meek and Plamondon 1996).

METHODOLOGY

The study took place north of St-Thomas and Girardville
in the Lac St-Jean area of Quebec, on sites that had been
harvested in 1993 and 1994. Ten relatively homogeneous
blocks were selected to permit measurements of the effects
of delimbing at the stump on the quality of subsequent
site preparation. The slash, composed mainly of branches
and tops, had an average volume of 60 m³/ha and cov-

ered 30% of the area. The sites had a density of 1400 to
1600 stumps/ha, an organic matter depth of 9 to 18 cm, and
a stoniness of around 20%. The topography was slightly
undulating, with slopes of up to 15%.

During harvesting, two work techniques were used so as to
observe the impact of slash dispersion on the quality of
scarification. In the control blocks, which were harvested
in the conventional manner, harvesting slash was primarily
concentrated in the extraction trails. In the "dispersed
slash" blocks, operators specifically attempted to distribute
the slash over more of the site. Despite the operational con-
straints, slash dispersion was carried out effectively; just
after harvesting, slash coverage was 41% in the "conven-
tional" blocks and 70% in the "dispersed slash" blocks
(Meek and Plamondon 1996). One year after harvesting,
slash covered no more than 20 to 30% of the conventional
blocks, versus 30 to 40% in the "dispersed slash" blocks.

The study was designed to determine the impact of the slash
created during delimbing at the stump in terms of scarifica-
tion quality. The results obtained from the 10 study blocks
were grouped so as to focus on the influence of the study
parameters (slash dispersion, slash orientation, and the time
lag after harvesting) on the quality of the work (Table 1).

The quality of site preparation was evaluated in terms of
the scarifier's ability to expose mineral soil within the
furrows, its ability to produce plantable microsites (plant-
ability), and how often the absence of exposed mineral soil
or of a plantable microsite occurred specifically because of
the presence of slash.

RESULTS

Slash dispersion: Dispersing the slash appeared to interfere
with the scarifier's work. Even though the level of exposed
mineral soil was similar in both types of block, the absence
of exposed mineral soil was directly related to the presence
of harvesting slash in 9% more cases in the blocks with
dispersed slash. In addition, plantability was 6% lower in
the blocks with dispersed slash, and slash was directly
responsible for the absence of plantable microsites in twice
as many cases.
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Orientation: Delimbing slash is typically arranged in more
or less the same direction by the harvester (i.e., perpen-
dicular to the trails). It was thus expected that the direction
of scarification with respect to the slash orientation could
have an impact on treatment quality. A slight increase in
mineral-soil exposure was observed in blocks treated paral-
lel to the orientation of the harvesting slash. However, no
noticeable difference was observed in terms of plantability,
or in terms of loss of exposed mineral soil or of plantability
related directly to the presence of slash.

Time lag after harvesting: To give slash time to break
down, it could be advantageous to prolong the time lag
between harvesting and scarification as much as possible.
The current trials focused on treatments carried out 1 and
2 years after harvesting. In the study blocks, the delay had
no impact on the results, although slash was more often
the cause of an absence of exposed mineral soil and of
plantable microsites 1 year after harvesting. However, the
increased presence of microsites that were judged to be
unplantable because of the thickness of the organic layer
suggests that the down-pressure setting for the scarifier in
the second year resulted in a less-aggressive treatment.

DISCUSSION AND CONCLUSIONS

The more difficult slash conditions after mechanized cut-to-
length harvesting are responsible for a decreased success
rate for site preparation with the TTS-Delta powered-disc
trencher. By comparison, under normal operating condi-
tions for harvesting with roadside delimbing, the loss of
microsites related to the presence of slash is typically less
than 5%.

Among the potential solutions for improving the effec-
tiveness of this treatment, it may be feasible to modify
the harvesting methods or the site preparation. Although
dispersion of delimbing slash during harvesting could
provide biological benefits (e.g., cone dispersal, shading,

nutrients), the current study suggests that concentrating
the  delimbing slash would be a better way to improve
the effectiveness of scarification. In addition, Meek and
Plamondon (1996) proposed that more intensive concentra-
tion of delimbing slash could be done without significantly
increasing harvesting costs.

The direction of scarification with respect to slash orienta-
tion and the time lag between harvesting and scarification
had no significant effect on the overall quality of the site
preparation. However, fewer microsites were lost as a
result of the presence of slash when site preparation was
postponed for an additional year. Further delaying the site
preparation might improve scarification quality, but may
also lead to problems as a result of competing vegetation
and increased rotation lengths.

Concentration of slash or prolonging the time lag after har-
vesting would permit, at best, the recovery of some of the
lost microsites that result from the presence of harvesting
slash. To improve the work of powered-disc trenchers
under difficult slash conditions, it might be best to modify
the site preparation method. For example, incorporating the
use of a V-shaped rake with retractable teeth on the front of
the carrier could open a passage through the slash and thus
facilitate the scarifier's work. FERIC plans to investigate
this particular option in future studies.
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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 or
service to the exclusion of others that may be suitable.

a With respect to the slash.
127830426Two years
19 79 38 42 4      One year

Time lag after harvesting
148232483Parallel
16 81 34 43 3      Perpendicular

Furrow orientationa

227439413Dispersed-slash blocks
11 80 30 42 7      Conventional blocks

Slash dispersion
Sampling parameters

Unplantable as
a result of slash

Good to
marginal

Absence related
to slash (%)

% in the
furrows

Plantability (%)Exposed mineral soilNumber
of

blocks

Table 1. Quality of scarification in terms of slash dispersion, the orientation of the treatment with respect to the slash,
and the time lag after harvesting
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