
INTRODUCTION

A Nova Scotia forestry consultant has developed a machine
that combines crushing of harvesting slash with ground-
based herbicide application. The goal was to reduce treat-
ment costs while being more environmentally friendly. Its
designer, J.P. Jackson Forest Consulting, was looking for a
machine that would produce minimal spray drift, reduce the
quantity of herbicide required, and permit operation under
higher wind speeds than are permitted with current ground
sprayers. The crusher was designed to crush 2-year-old
harvesting slash so as to facilitate the movement of tree
planters on the cutover.

The crusher-sprayer was tested intensively by the Nova
Scotia Department of the Environment (NSDE) during the
summer of 1994 to measure spray drift as a function of
wind speed and to evaluate treatment effectiveness at
various application rates. In 1995, an experimental permit
was issued that permitted operation of the sprayer at wind
speeds of up to 20 km/h. Over the summer, some 300 ha
were treated on lands managed by Stora Forest Industries
and Scott Worldwide, Inc. This report presents the results
of a brief time study of the machine conducted by FERIC.

DESCRIPTION OF THE MACHINE

The crusher-sprayer consists of a boom sprayer mounted on
a forwarder or skidder. The crushing is performed by  the
carrier's wheels and by a 115-cm-wide tire (66×50.00-26)
mounted on a bracket welded to the vehi- cle's front blade
(Figure 1). In 1995, the sprayer was carried by a John
Deere 640D skidder equipped with 80-cm-wide tires
(30.5L-32). The vehicle's overall width was 3.1 m.

The sprayer was developed by M.K. Rittenhouse & Sons
Ltd. of St. Catharines (Ontario). It consists of a 3-m-long
air-curtain boom sprayer positioned 1.15 m above the
ground. A 12-cm-wide air conduit with 12 openings
directed downwards towards the ground is mounted above
the boom. A fan blows air through the conduit to produce

an air curtain that confines the jets of spray from the spray
nozzles and directs the spray towards the ground. The
boom is equipped with three wide-angle flooding nozzles
(Turbo FloodJet® TF-VS-2), spaced 1 m apart, that provide
an overall spray width of 3.7 m. A protective shroud made
of conveyor belt material and nylon strands was installed
around the boom to better contain the spray and to further
prevent spray drift (Figure 2).

Figure 1. The front crushing wheel of the crusher-sprayer.

The sprayer is equipped with a 1300-L reservoir and uses a
roller pump powered by a 12-V electric motor. A Raven
SCS 440 control system permits monitoring and control of
the operation and automatically adjusts the spray rate to
account for the carrier's travel speed.

SITE DESCRIPTION

The study site was in Guysborough County, 55 km south of
Antigonish (Nova Scotia). It consisted of a 93-ha block that
had been harvested in 1992 using the tree-length method.
The original stand was 82% conifers and 18% hardwoods,
with hilly terrain and slopes ranging between 0 and 20%
(and averaging 4.7%). Slash covered 20% of the site, with
an average height of 29 cm. Coniferous regeneration was
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negligible, and hardwood regeneration (mostly maple,
cherry and birch) had attained a height of 1 to 3 m. Table 1
summarizes the site characteristics.

Figure 2. The crusher-sprayer's air-curtain boom sprayer.
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Stumps
     Average density (number/ha)
     Average height (cm)
     Average diameter (cm)

100 
29 

Slash
     Volume (m³/ha)
     Depth (cm)
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Table 1. Pretreatment site conditions

OPERATIONS AND RESULTS

The operator treated the entire site in a concentric pattern.
The width of each pass was 3.7 m, and the application rate
was 155 L of solution per hectare. The study block had
been subdivided into several sections, and three application
rates were used: 1.0, 2.0 and 4.0 L/ha of Vision® (0.36,
0.71 and 1.42 kg/ha of active ingredient). FERIC studied
the machine for 8.1 hours.

The observed productivity was 0.8 ha/PMH, and the
average travel speed was 2.9 km/h. During the study, wind
speed was less than 1 m/sec (0 to 3.6 km/h).

The average post-treatment slash depth was 19.4 cm, a
reduction of 33% compared with the pretreatment height.
After treatment, 46% of the area showed signs of crushing,
primarily by the carrier's tires, and 50% of the saplings had
been knocked down. The tire mounted on the front blade
helped to reduce the height of lighter material.

CONCLUSIONS

The crusher-sprayer combines two operations in one, and
this represents potentially substantial savings. The sprayer,
which produced a precisely targeted spray, can also work at
wind speeds of up to 20 km/h, which greatly extends the
window for spraying, further reducing costs. The effective-
ness of simultaneous crushing and spraying is unproven,
since herbicides absorbed by the leaves may not reach the
roots if the stem is crushed or greatly damaged. However,
the trials conducted in 1994 showed promising spray results
despite using reduced quantities of herbicides. In addition
to reducing treatment costs, the use of smaller quantities of
herbicides is more environmentally acceptable. Study plots
established by the Nova Scotia Department of Natural
Resources in 1995 will permit a better assessment of the
degree of control of target species at various application
rates and times of year. Although the crusher was success-
ful in reducing slash height by 33% and facilitated move-
ment of tree planters on the cutover, the blade-mounted tire
proved ineffective for heavy crushing, which was mostly
done by the carrier's wheels. If more intensive crushing is
deemed necessary, then a redesign of the crushing mecha-
nism would be required.

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.

For further information, please contact:
Peter Jackson
J.P. Jackson Forest Consulting
P.O. Box 1533
Antigonish, Nova Scotia
B2G 2S3
Tel.: (902) 863-4189
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