
INTRODUCTION

Large seedlings, which may have more chance of outgrow-
ing competition, are being used in Quebec as a potential
alternative to the application of herbicides. To date, several
million have been planted and preliminary results on their
survival and growth are promising (Veilleux 1993).

In 1996 and 1997, respectively, 20 million and 40 million
large seedlings will be grown. Although some of these are
bareroot stock, more than half will be container stock with
round or square root plugs of approximately 350 cm³ in
volume.

CONTEXT

Operational planting of large seedlings began in 1993. At
the beginning of these operations, most planters used a
planting spade, though a few individuals used homemade
soil extractors. In comparison with planting conventional
seedlings, the additional time and effort required to prepare
the larger planting hole (60- to 110-cm³ plug for conven-
tional stock versus 350-cm³ plug for large seedlings) had
the greatest effect on planter productivity.

FERIC compared the productivity of a planter using two
different tools (a planting spade and a homemade soil
extractor) to plant large seedlings on the same site. The soil
extractor produced plantable holes more quickly than
the spade, and productivity was 17% higher as a result
(St-Amour 1995). 

Some problems associated with soil extractors include rapid
wear, and greater difficulty of use in inadequately prepared
or unprepared ground, especially with large seedlings.
However, a soil extractor is a more appropriate tool than a
planting spade for container stock. Planters often use
spades improperly by inserting them in the ground and
moving them back and forth to produce a sufficiently large

hole. This technique compacts the soil on two sides of the
hole and creates an hourglass-shaped hole that may contain
air pockets at the bottom. In contrast, a well-designed ex-
tractor can remove a soil plug equivalent in size and shape
to the seedling's root plug without compacting the soil, with
less physical effort, and in a shorter period of time.

DEVELOPMENT OF A SOIL EXTRACTOR
FOR LARGE SEEDLINGS

The main design criteria for the tool were established in
consultation with tree planters, government agencies and
FERIC personnel: the tool should remove a soil plug
equivalent in size and shape to the seedling's root plug, it
should be light and durable, and it should be simple to
fabricate to keep the manufacturing cost low. The extractor
should mount on a wooden shaft equipped with a plastic
D-shaped handle, a combination that offers the best
strength, durability and cost; moreover, most planters in
Quebec prefer that combination. However, some planters
prefer a long wood shaft with no handle, and this combina-
tion should also be available.

Figure 1. The prototype extractor-type planting tool.
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In 1993 and 1994, FERIC built and field-tested several
prototype extractors for round root plugs. The final 1994
design incorporated the best features identified during these
tests and some desirable features from other homemade
tools. The final design used a 60-mm-diameter steel pipe
with a wall thickness of 2.5 mm (Figure 1). The base of the
pipe was cut at a 45° angle and sharpened on the outside
edge to help penetrate the soil more easily. Half of the pipe
was removed along much of its length to reduce friction
between the soil plug and the dibble, to help expel the soil
plug from the extractor, and to reduce the weight. An
angled plate was installed at the top of the pipe to act as a
deflector that would improve the expulsion of the soil plug.

Minor improvements were made to the tool after further
testing in 1995. The top deflector plate was constructed of
thicker material to permit the installation of a foot step
plate and to serve as an attachment point for the handle
(Figure 2). This modification reduced the tool's overall
weight and simplified the fabrication process. The pre-
production model now weighs 1.5 kg, versus 1.8 kg for the
planting spade.

Figure 2. The pre-production model of the soil extractor.

FERIC has now achieved its objective of demonstrating the
feasibility of an extractor-type tool that meets both opera-
tional and biological requirements for planting large
seedlings. The design and production rights have been
transferred to Nova Sylva (1995) Inc. of Sherbrooke,
Quebec, a well-known manufacturer and distributor of
silvicultural tools and equipment in Canada. The company

will manufacture a tool based on the FERIC design and
bring it to market for the 1996 planting season.

In 1996, approximately 3 million large seedlings grown in
open-walled containers with 350-cm³ square root plugs will
be planted in Quebec. Initial growing trials of these
seedlings are promising; the air slits stimulate natural
air-pruning of roots and help to produce a uniform and
horizontal root system with very few root malformations.
FERIC will determine if modifications to the planting tool
and technique are necessary to accommodate the square
root plug and will investigate the influence of the new root
plug shape on the overall planting operation.
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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.

For further information, please contact:
Pierre Roy, President
Nova Sylva (1995) Inc.
P.O. Box 1624
1587, rue Denault
Sherbrooke (Quebec)  J1H 5M4
Tel.: (819) 821-4617  Fax: (819) 821-4671

© Copyright 1996, Forest Engineering Research Institute of Canada ISSN 1180-4432


