
INTRODUCTION

Seed shelters are plastic cones the size of a drinking cup
that physically protect the seeds and provide an improved
microclimate for germination and early seedling growth.
The Scandinavian-made Cercon® cones that are the most
often used in Canada are seeded in the field, either manu-
ally or using hand-operated mechanical seeders (Adams and
Henderson 1994). Most of the hand seeders, however, are
inaccurate and inconsistent, as they drop 0 to 10 seeds at a
time. FERIC developed the concept of preseeded cones
with Spencer�Lemaire Industries Ltd. in an effort to permit
higher accuracy, better control of the number of seeds, and
a lower purchase cost (5 to 6 cents per cone).

The design consists of a photodegradable plastic cone with
a punched-out, lockable flap at the apex (Figure 1). Seeds
are glued to this flap with a non-phytotoxic adhesive that is
easily dissolved by rain. The cones are preseeded at a cen-
tral facility (e.g., a tree nursery) by hand or using a
precision-seeding mechanism (Figure 2) that permits better
quality control.

Figure 1. The top of a cone with seeds glued to the flap;
(A) before opening, (B) after opening.

Figure 2. Automated seeding at a tree nursery.

OPERATIONS

In cooperation with four Ontario companies and three
district offices of the OMNR, FERIC conducted an opera-
tional trial in 1993 and 1994 to evaluate the performance of
the cones. More than 186 000 cones were planted at seven
locations over the course of the 2 years: 54% were seeded
with jack pine, 33% with black spruce, and the remaining
13% with white pine. Four or five seeds per cone were
used with black spruce and jack pine, versus three or six
seeds with white pine. Seeding success was reassessed in
1994 and 1995.

Before placement of the cones, all sites had been harvested
using a full-tree system; 10 sites were site prepared, and
three had no site preparation. Except for some limited trials
using a prototype cone-placement tool, all cones were
placed by hand. The workers screefed a planting spot using
their feet or a small hand-held cultivator, placed the cones
on the ground, and covered the bottom flange with soil to
hold it in place. They then used a finger or a small stick to
open and lock the flap. The workers ranged from experi-
enced planters to inexperienced youth groups.
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RESULTS

A time study was conducted on various operations to deter-
mine the productivity of placing cones by hand and with the
placement tool. Planters were 17 to 21% more productive
using the tool (208 to 225 vs. 244 to 273 cones/h,
respectively). The simple tool was easy to use and the
planters did not have to bend over.

Since the plastic slowly disintegrates into inert particles
when exposed to ultraviolet radiation, cone integrity was
also assessed over time. The cones are designed to resist
sunlight degradation and snow pressure for at least 2 years.
After the first year, 81% of the cones showed no damage,
13% showed minor damage and 6% were crushed or ab-
sent. After the second year, 42% showed no damage, 44%
showed some damage and 14% were crushed or absent.

FERIC also monitored seed germination, cone stocking (the
percentage of cones with at least one seedling) and height
growth to determine if these factors were influenced by
cone design. Cone stocking levels for the 1993 and 1994
trials were 56 and 59% for black spruce, and 34 and 71%
for jack pine. Cone stocking levels for white pine were
53 and 12%, respectively, with three and six seeds. With
jack pine and white pine, height growth was sufficient for
at least one seedling to protrude from the top of the cone
after 1 year (Figure 3). Further details are contained in a
FERIC Contract report (Desrochers 1996) that is available
upon request.

Figure 3. A white pine seedling
after one growing season.

DISCUSSION

The time of outplanting is believed to be an important fac-
tor in explaining the mixed stocking success. All sites were
planted after mid-June, which provided little time for the

seeds to germinate and the seedlings to harden off. On
several black spruce sites, the seeds only germinated in the
second year. Results for the jack pine were poorer in 1993,
despite normal summer temperatures and no periods of
extended drought. The cones with six white pine seeds had
extremely poor success, but this was attributed to the very
late planting date and the quality of seed stratification and
handling. The quality of cone placement was also not
always optimal. In particular, anchoring of the cones varied
considerably from one site to the next, depending on the
experience of the workers and the type of soil en-
countered.

Nevertheless, when correctly placed, the shelter cones
worked as intended, and the poor germination levels could
not be attributed to the cone design. Development of a
placement tool is ongoing and should help in properly
placing the cones and in increasing productivity. 

Shelter cones are believed to be a suitable technique for
regenerating poorer sites if applied under the proper condi-
tions. Further research is required to determine the opti-
mum season, microsite location, and number of seeds per
cone for each species. Because of their low cost compared
with planting stock, cones could be planted at a higher
density per hectare to overcome lower survival rates.
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For further information contact:
Henry Spencer
Spencer�Lemaire Industries Ltd.
11413 � 120 St., Edmonton, Alberta T5G 2Y3
Tel.: (403) 451-4318, Fax: (403) 452-0920

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.
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