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Abstract.--Mechanization of growing coniferous seedlings
has been implemented to some extent by the Provincial Tree
Nursery, Alberta Agriculture. Mechanical filling of the con-
tainer has reduced man hours from 2123 to 323 for 1 million
production run of Spencer-Lemaire 6 cell book containers.
Seeding time has been reduced from 1056 to 476 with "speed
seeding." Cost of production has decreased from $30.81 per
thousand to $28.54 per thousand, even though costs for labour
and material have increased substantially.

INTRODUCTION

The Alberta Department of Agriculture,
Provincial Tree Nursery (PTN) has been involved
in the production of containerized coniferous
seedlings for 8 years. Production throughout
this period has consisted primarily of Picea
glauca and Pinus contorta var. latifolia, in
addition, a limited quantity of shelterbelt
deciduous material has been started.

Since the program started the nursery
production has risen from a few hundred thousand
a year to 6.0 million in 1974. Many types of
containers, mixes and production methods have
been tried. As a production nursery the PTN
has the task of increasing seedling size,
lowering costs and increasing overall production,
therefore, only the most successful methods
have been adopted and the rest were scrapped.

In the past year changes within the con-
tainer program have been rapid, with some
improvements having a substantial impact on
the program.

The production system adopted by the PTN
uses the Spencer-Lemaire 3 / 6 cell hook planter
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(37 c.c. capacity) filled with a sterile peat
growing medium.

Our greenhouse complex consists of 2 sets
of 3 ridge-and-furrow type (Ickes-Braun)
1,300 sq. ft. units. Each unit is 36' x 60'
with a rigid fibreglass covering, each is
equipped with 2 Modine 400,000 BTU forced
air furnaces which are equipped with dehumidity,
freezstat and maximum temperature controls.

Photoperiod is controlled by a timed in-
candescent lighting system, cooling is achieved
by the use of 2 'Swamp -coolers' in each greenhot
unit. There are twelve 8' x 16' benches, 32"
high covered with # 14 expanded metal (to give
root pruning) in each unit. All floors in the
greenhouse complex are gravelled for maximum
drainage and minimum heat reflection.

The greenhouse unit costs approximately
$35,000.00 complete and has a life expectancy
of 20 years. Each unit has a capacity of
200,000 seedlings per cycle with 4 cycles plan-
ned over a 10 month period for Alberta Forest
Service production demands for coniferous
seedlings. As production aims are set, one
new greenhouse will be added each year for
3 years.

From the greenhouse phase the seedlings
are placed into shade frames for further growth.
Winter crops are placed into 'root cellars'
which are equipped with incandescent light.
The shade frames are of 2" diameter aluminum
frame construction with a 'Saran*' shade cloth
covering. The shading is approximately 43 -
47% of available sunlight. The same shade
cloth covers the greenhouses.

The aim of the PTN is to produce a 4"
seedling with a shoot/root ratio of 1:1 in



20 - 30 weeks. We hope to achieve this by
lengthening the greenhouse phase and other
production improvements.

Our containers are mechanically filled
with a density aim of .09 - .10 gm./c.c. as
shown on the attached sample sheet (Courtesy
of W.C.Kay). We are approaching this density
figure on a more uniform basis as operators
become acquainted with the filling procedure.

Fertilizer application for our production
is as follows: Following germination:
High Phosphorus (10-52-10); Growth Period:
High Nitrogen (28-14-14); Hardening Off:
High Phosphorus (10-52-10).

The rate of application of fertilizer is 1/4 lb.
per 1,000 sq. ft. every second day (Monday,
Wednesday, and Friday).

MECHANIZATION AND IMPROVEMENTS

In the past the program required an exten-
sive labour pool and with raising labour rates
this became a very costly way to operate. As
well, other costs, such as plastic, have increas-
ed so dramatically that cost saving became a
must. It required 6 people 8 hours to fill
6,000 cavities. Following are some of the
ideas we have put to use and others we hope
to incorporate, a cost comparison is also
included.

With the shape and construction of the small
Spencer-Lemaire containers it was relatively
simple to mechanize the filling, seeding and
moving. The old method involved filling the
cavity by hand by pushing moist peat into
individual cavities. This was not only time
consuming but gave us uneven densities within
the container. In the fall of 1973 the Nursery
felt it was necessary to decrease the labour
requirement in view of increased production demands
for 1973. Over the winter months we devised
a slurry method of filling the container.

The 'slurry' method consisted of mixing the
peat to the consistency of wet cement. The peat
then flowed through a tube (by gravity) to a
vibrating table. The table vibrated quite slowly
(100 - 150 c.p.m.) to allow time for the operator
to break up large peat pieces. This method had
the advantage of washing out the 'fines', or
very small peat particles. However, there were
two major disadvantages;

(1) the operation was quite messy and
dangerous because of the volume of water
required.
(2) the density could not be regulated
sufficiently as it still required the
Operator to push bulky peat into the cavities.
There was also a certain settling as the
containers were moved about. However, this
method cut the filling time in half.

The filling technique finally adopted (see
attached diagram) was to incorporate the 'vibrat-
ing table' at a higher vibration and lessen the
water content. The shaker table speed was
increased to approximately 450 c.p.m. The peat
is supplied by conveyor to the table from the
batch mixer where it is moistened to 80% water
content. The peat is brushed onto the containers
and then is vibrated down. The excess peat falls
through the meshed bottom onto a conveyor where
it is returned to the batch mixer. The vibrator
operates for a short period only and is switched
on 2 - 3 times for each filling of 10 trays.
With this system 1.5 people can fill 55,000
cavities per 8 hour day. The cost of developing
this system was approximately $1,500.00.

The gritting operation has also been mech-
anized to save time. This involves the trays
travelling on a conveyor under a hopper contain-
ing the sand. (The hopper operates off the
conveyor pulley). As the trays move under the
hopper the seed is covered by a 1/16" layer of
sand.

Another method of cost and time saving,
although not mechanized, was to overseed or
'speed seed'. This involves overseeding of
each cavity, instead of 2 - 3 seeds per cavity
we put in 5 - 7 seeds per cavity and thin.
This has resulted in a saving in man hours for
seeding but has increased man hours to thin.
With the variance in germination of some seed-
lots this method works quite well. Once we have
completed present renovations to seed laboratory
and new equipment purchased we will be working
on a higher volume of viable seed. The over
seeding will be decreased as germination per-
centage increases on an overall basis and fewer
seeds will be applied.

In the past, 6,000 cavities per day were
filled, seeded, gritted, and put into storage.
With these new methods 55,000 per day are filled,
seeded, gritted and put into storage by 4
people.

Improving our irrigation system has
resulted in a more efficient operation. Pre-
viously we hand watered our greenhouse facilities.
Now we have introduced Chapin* no-drip spray
nozzles which give an excellent coverage. As
well we now are working on having installed an
irrigation injection system for fertilizer
application.

We are installing an incandescent light-
ing system into our lath-house to lengthen day
light applied to northern seed sources.

COSTS

The costs shown on table 1 following are
based on production runs of 1 million seedlings.
By necessity some costs can only be estimated
but are based on comparable figures from other
greenhouse facilities.







Question: How many times can you reuse
the Spencer-Lemaire container?

Grainger: We hadn't planned on reusing
any, but because of scarcity we had to, and

found we could reuse about 30 percent of them.
Ultraviolet light makes them brittle. Treat-
ment to prevent UV degradation would probably
make the container reusable, but I doubt that
it would be economical to do so.
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