
INTRODUCTION

To maximize its growth, plantation-grown red pine re-
quires periodic thinning. Experience has shown that a first
thinning should occur at around 25 years (Anon. 1986),
yielding pulpwood material and some small-diameter
sawlogs.

Few markets exist for red pine pulpwood in eastern
Ontario, but one sawmill operator produces squared cants
for the landscape industry from this small-dimension red
pine. The cut-to-length harvesting system used by this
sawmill operator consisted of a 10.9-tonne Valmet 544H
single-grip harvester and a 5-ton Timberjack 230
forwarder. In June 1995, FERIC studied this operation in a
plantation near Beachburg (Ontario). The study's objectives
study were to determine productivity, costs and levels of
damage to the residual stand in a plantation first thinning.

STUDY CONDITIONS

The 2.6-m-wide harvester used a Valmet 946 head capable
of felling trees up to 48 cm in diameter, and Valmet's
997-F telescopic boom with a 6.6-m reach. The harvester
had accumulated 5000 meter-hours and the operator had 2.5
years of operating experience.

The forwarder's stakes had been modified to decrease the
bunk width to 2.6 m, but the machine's overall width was
2.8 m with 23.1×26 tires. The bunk frame had also been
extended 1.2 m rearward to hold 3.6-m logs.

The 26-year-old plantation (2.0 × 2.0 m spacing) had been
established on former agricultural land with a well-drained
sandy soil (CPPA terrain classification 2.1.1). The pre-
scription for the thinning involved removing approximately
50% of the basal area; as a result, the operator harvested
each third row and did a selection from below within the
remaining rows. Pre- and post-treatment assessments of the
stand were conducted (Table 1).

0.17 0.15 Average tree size (m³)

23 41 Basal area (m²/ha)

19 17 Average DBH (cm)

122 242 Merch. volume (m³/ha) 

727 1620 Density (merch. trees/ha)

Post-treatmentPre-treatment 

Table 1. Pre- and post-treatment stand conditions

PRODUCTIVITY

Table 2 summarizes harvester productivity and the esti-
mated direct costs for a single-shift operation. The har-
vester produced 2.44-, 3.05- and 3.66-m bolts during the
study; 92% were 3.05 m long, and these bolts were within
7 cm of their target length 95% of the time.
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Figure 1. Valmet 544H single-grip harvester performing a
first thinning in red pine.
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9.32 Harvesting cost ($/m³)

111.89 Machine cost ($/PMH, 80% utilization)

12.0 Productivity (m³/PMH)

85.4 Productivity (trees/PMH) 

222 Average no. of bolts/PMH

2.6 Average no. of bolts/tree

6.6 Study duration (PMH)

Table 2. Productivity of the Valmet 544H harvester

Plantations that are candidates for a first thinning often
have tight crown closure. In this study, some trees would
not break through the canopy during felling, which re-
quired additional maneuvering of the boom and head to
drop the tree for processing. As such, the fell and drop
component represented 22.9% of the total work cycle (Ta-
ble 3). The operator also distributed slash evenly ahead of
the harvester to reduce ground disturbance and visual im-
pact. The additional time required (10% of the total work
cycle versus <2% in most studies) reduced productivity.

5.7 0.04 Delays

4.3 0.03 Cut unmerchantables

1.4 0.01 Brushing (pre-cleaning)

10.0 0.07 Place slash

25.7 0.18 Process

22.9 0.16 Fell and drop tree

14.3 0.10 Position head

15.7 0.11 Move

Work elements

% of work
cycle

min/tree

Table 3. Duration and distribution of work elements
(Valmet 544H harvester)

Minor delays (<15 min) involved brushing, chain filing
and chain tension adjustments. The operator noted that the
chain and guide bar picked up abrasive material if the head
was too close to ground level when initiating a cut.

A 2.3-hour time study of the forwarder revealed an aver-
age payload of 5.8 m³ and a productivity of 15.1 m³/PMH
over an average forwarding distance of 157 m. The for-
warder's hourly direct operating cost was estimated at
$67.98/PMH, giving a forwarding cost of $4.50/m³.

POST-HARVEST STAND CONDITIONS

The residual stand met the overall prescription require-
ments. After the harvest, ground disturbance was light due
to careful placement of slash during harvesting and the firm
ground conditions. Damage (wounding) occurred on 11%
of the residuals, with an average wound size of 66 cm².
The damage, however, was usually not severe (e.g., outer
bark removed but wood fiber intact). Most injuries likely
occurred during the forwarding phase because of the for-
warder's width and its tendency to sway when loaded,
which caused its stakes to hit residuals.

DISCUSSION AND CONCLUSIONS

The harvester's productivity was approximately 33% higher
than that of a similar machine studied earlier by FERIC
while thinning in a natural stand (Gingras 1994). The
uniform tree size, flat terrain, lack of undergrowth and
high thinning intensity provided ideal operating conditions.

Some 225 ha of red pine plantations are being established in
Ontario each year (Richardson et al. 1994). Currently, 80%
of private red pine plantations are less than 40 years old
and have received no thinning treatment. Increased use of
mechanized thinning may be the only solution to treat these
stands over the long term, but establishing markets for this
thinned material remains a challenge.
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