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Seed and Seedling Extension Topics
Eric van Steenis — Editor
Were it not for late December, 1996 would have gone by
without a serious hitch for most of us. As it was, the storm caused
some serious damage to Vancouver Island growers and a little to
some lower mainland growers. Overall, the forest nursery industry
is well prepared due to previous experience and no-one will
succumb. Lets hope.the rest of the winter stays closer to “long
range nonnals”.
Waves of government cutbacks seem to have become the
rule rather than exception in B.C. The only problem is trying to tell
from which direction the wind is blowing. Min- istry of Forests
nurseries have been spared “at this time”, and we at Extension
Services are without much in the way of budgets. The latter may
affect trial work and travel so yours truly may have to pack a
sleeping bag!
The 1996 FNABC was a great event! The facilities and

weather were just right, topics were stimulating and the overall
atmosphere was excellent. Barkerville is definitely a place to visit!
Module V of the "Seed and Seedling Grower Course” in Edmonton,
Alberta was also very well attended and certainly worthwhile. Al
Nanka, together with the Alberta Forest Seedling Growers Assn.
are committing to module VI in 1997 so don’t head for Hawaii until
after the first 2 weeks in December!
You will notice this issue of the newsletter is heavily
weighted towards seed related topics. This is because of the
overwhehnmg contributory response from those involved in seed
production, storage and processing. Without people such as
these we wouldn’t have much of a newsletter indeed so pat them
on the back next time you see them!
Anyway, I hope you all had an excellent Christmas and
will have a great 1997!

Eric van Steenis
Nursery Extension Servdces

....The contents of this publication are the sole and exclusive property of the respective authors.
No reproduction in any manner or form is permitted without express written permission....
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GROWER'S NOTES
Ministry of Forest’s 1996 Seed Orchard Production
The following is a crop sununary of the number of hectoliters (hl) of cones collected from Minsitry of Forests coastal seed
orchards:

Seed yields fts) and seedlings are ESTIMATES only using historical averages. Due to the wet spring, pollination success
may have been less ffim historical averages and the actual results could be lower. Extraction results will be circulated when they
become available. These seedlots have been retained under the ownership of Silviculture Prac- tices Branch as per the new policy. If
any user would Ue a priority extraction, please advise me as soon as possible.
The estimates are also calculated using the new sowing standards for “A” class seed that were implemented as of September
26, 1996. The number of plantable seedlings (PSB 313B) from a kilogram of seed that was used in these estimates is as follows:
Species
Ba
Cw
Cy
Fdo
Hw
Pw
Se
Ss

Seedlings / kg of seed
4,600
204,800
29,161
31,008
153,654
20,000
136,293
185,333
David,Reid,
RPF B.C. Forest Service
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Identification Guide to Dioryetria Coneworms of British Columbia
A paper entitled “Identification of the “grey” Dioryctria
species of British Columbia (Lepidoptera, Pyralidae)” by S.L.
Sopow, R.G. Bennett J.F. Landry, and B. Landry will be published
in the Journal of the Entomo logical Society of British Columbia
in January 1997. Re-prints will be available from the second author
(BCMOF, Seed Pest Management, 7380 Puckle Road, Saanichton,
B.C. V8M 1W4) upon request. Following is the abstract of the
paper:
“The nine “grey” species of Dioryotria conewonns in
British Columbia are difficult to distinguish because of very similar
morphologies and confusing taxonon-dc literature. To aid in

identifying these moths, illustrations of male and female genitalia,
a key to species or species groups based on these characters,
and brief descriptions of each species or species group are
presented here.”
There is no quick and easy method for distinguishing
conewonns - reliable identifications can only be obtanied
through dissections of adult moths and examination of their
parts under a dissecting microscope. This paper will be of most
interest to professional pest managers and forest entomologists.
It makes available for the first time a useable, illustrated key to all
the known “grey” Dioryctria species in the province.
Robb Bennett
B.C. Forest Service

Bark Mulch Significantly Improves Persistence of Entomopathogenic Nematodes for
Suppression of Spruce Cone Maggots in White Spruce Seed Orchards
The spruce cone maggot, Strobilomyia neanthracina
Michelsen, is a major pest of interior spruce seed orchards in
British Columbia and white spruce across Canada. It is capable of
destroying the entire seed crop (Redlin et al. 1980). Because cone
maggots leave the cones before seeds mature, annual cone
harvesting provides no control, and resident maggot populations
may build up within seed orchards. Systemic insecticides are the
only reliable and registered means of control at present but their
use may be limited in the future due to environmental concerns.
Entomopathogenic nematodes offer a potential alternative means
of suppressing cone maggot populations within seed orchards
and may provide managers flexibility in meeting demands for
improved seed.
The entomopathogenic nematode, Steinernema feltiae 27,
is commercially available in Canada and the U.S. It is easy to
apply using conventional spraying equipment and is hannless to
manunals, birds, and most vertebrates. In studies conducted from
1992-1995, we determined that the most f6,uible strategy for
controlling Strobilomyia sp. with nematodes was to target third
instar larvae when they drop to the soil to pupate and overwinter

(Sweeney & Gesner. 1995). Most S. neanthracina larvae drop to
the ground during periods of rainfall over a 2-3 week period in
July, and remain in the top 1-3 cin of soil. For good efficacy,
therefore, nematodes should be applied to the soil in early July
and remain active in the top layer of soil for a 2-3 week period.
However, our experience to date is that the percent infection drops
significantly one or two weeks following nematode application.
In 1996, with the assistance of funding ftom Forest Renewal
B.C., hay and bark mulch were tested as a means of protecting
nematodes from UV light and desiccation,
thereby extenchng nematode persistence and efficacy over the
period of maggot larval drop. The treatments were:
1) Nematodes alone.
2) Nematodes + hay mulch.
3) Nematodes + bark mulch.
4) Water (control).
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Percent infection of cone maggot larvae was determined for
each treatment at 0, 7, 14, and 21 days following nematode
application. The addition of bark mulch sigaifl- cantly improved
nematode persistence in the soil. Percent maggot infection dropped
significantly over time in plots treated with nematodes alone and
nematodes plus hay mulch, but not in plots treated with nematodes
plus bark mulch. However, the average efficacy over the 3 week
period was similar for plots treated with nematodes alone and
those treated with bark mulch, because infection levels in the
latter were initially lower. In other words, percent infection was
initially high in the nematode-alone plots but dropped sigruficantly
over tune whereas percent infection in the bark mulched plots
was initially lower but persisted over time. The significant decline
in percent infection in plots treated with nematodes alone indicates
that tining of nematode applications relative to larval drop is critical
for suppression of cone maggot populations in seed orchards.
Increased persistence of nematode infectivity in plots treated with
nematodes plus bark mulch suggests that use of mulch will make
application timing less critical.
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year. If nematodes can be shown to effectively suppress maggot
populations within seed orchards, it may eliminate the need for
other cone protection measures, i.e., application of systemic
insecticides, in some years or restrict their application to orchard
edges only.
References:
Hedlin, A.F., H.O. Yates III, D.C. Tovar, B.H. Ebel, T.W. Koerber,
and E.P. Merkel. 1980. Cone and Seed Insects of North
American Conifers. Canadian Forestry Service; United
States Department of Agriculture, Forest Service;
Secretaria de Agricultura y Recursos Ridraulicos,
Mexico. 122pp
Sweeney, J. and G. Gesner. 1995. Susceptibility of the black
spruce cone maggot, Strobilompa appalachensis
Michelsen (Diptera: Anthomyiidae) to entomopathogenic
nematodes (Nematoda: Steinemematidae). The Canadian
Entomologist 127: in press.

Field studies planned for 1997/98 will test whether
nematodes or a combination of nematodes and bark mulch will
suppress adult emergence, egg lay, and seed losses the followmg
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Evidence for use of a Host Marking Pheromone in the Spruce Cone Maggot.
Research conducted jointly at Skimikin’s interior spruce
seed orchard near Salmon Ann, B.C. and a white spruce seed
orchard near Queensbury, New Brunswick, in 1995 and 1996,
strongly suggests that the female spruce conefly, Strobilom.Va
neanthrocina Michelsen, uses her mouthparts to deposit a
“marking pheromone” on the surface of cones in which she has
laid an egg, and that subsequent females avoid laying eggs in
marked cones. Similar phenomena have been observed for fruit
fhes (Prokopy 1975), leaf miners (McNeil and Quiring 1983; Quiring
and McNeil 1987) and other insects.
The spruce cone maggot is a significant pest of interior
and white spruce seed orchards in B.C. and across Canada,
capable of destroying entire seed crops in some years. If the
marking pheromone can be chemically isolated, identified and
synthesized, it could have potential as an alternative management
tool in seed orchards. A potential strategy would be to treat the
cones on 80% of the trees in a seed orchard with marking
pheromone and divert egg lay on to the remaining 20% which
could be protected with a systemic insecticide or harvested while
the maggots were still inside the cones. A similar strategy has
worked experimentally in cherry orchards. Cherry damage was
significantly reduced when orchards were sprayed with the cherry
fruit fly’s marking pheromone (Katsoyannos and Boller 1980).
Before attempting chemical isolation and identification, future
research will first concentrate on determining the pheromone’s
water solubility and site of production within the insect body.

This research was made possible by funding from Forest
Renewal B.C.
References:
Katsoyannos, B.I. and E.F. Bolter. 1980. Second field application
of oviposition-deterring pheromone ofthe European
cherry fruit fly, Rhagoletis cerasi L. (Diptera: Tephritidae).
Zeit. Ang. Entom. 89: 278- 281
McNeil, J.N. and D.T. Quiring. 1983. Evidence of an ovipositiondeterring pheromone in the alfalfa blotch leafininer,
Agromyza frontella (Rondani) (Diptera: Agromyzidae)
Environmental Entomology. 12: 990-992.
Prokopy, F.I. 1975. Oviposition-detening fruit marking
pheromone in Rhagoletis fousta. Environmental
Entomology. 4: 298-300.
Quiring, D.T. and J.N McNeil. 1987. Foraging behavior of a
dipteran leaf miner on exploited and
unexploited hosts. Occologia. 73: 7-15.
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Stratification Duration and Germination Temperature Impacts on Western Larch
Germination
Germination temperature regmie and stratification duration
were explored with eight western larch seedlots. The seedlots
were stratified for 0, 3 or 6 weeks and for each stratification
treatment the seedlots was tested at a 28:22 and a 20:10 day/
night temperature regime. These temperature regimes reflect the
minimum and maximum temperatures [0C] that the seeds would
be exposed to over a 24-hour period. The 28:22 regime was chosen
to be typical of greenhouse gemiination conditions for larch
while the 20:10 regime was chosen to reflect open-compound
conditions. Both are currently being used to germinate western
larch in BC. The standard four replicates of 100 seeds were used
for each combination of stratification x temperature treatment.
The entire experiment consisted of 8 seedlots x 3 stratification
regimes x 2 temperature regimes x 4 replicates per test or a total
of 192 germination dishes.

The results for all see&ots clearly indicate the great- est
germination capacity is achieved at the 28:22 greenhouse regime
with 6 weeks stratification (Figure 1). Extended stratification can
improve gemumtion of your western larch crops. Remember total
stratification duration begins after the seed is soaked and doesn’t
stop when the seed is shipped. The response ofthe individual
seedlots is shown in Figure 2. All seedlots show maximum
germination with six weeks stratification and the higher
temperature regune. Extended stratification will also increase the
rate of germination, but it is advisable to check your fungal assay
results before performing extended stratification on all of your
larch seedlots.

Figure 1. The average impact of stratification duration and temperature regime on eight
seedlots of westem larch.

(continued)

Ministry of Forests

NURSERY AND SEED
Volume 9 Number 2

Winter 1996

7

Figure 2. Responses of individual seedlots to stratification duration and germination temperature regime.

The germination capacities are based on counting germinants up
to only day 21 in the germination test. If you are germinating larch
in an open-compound or low temperature conditions you are

probably waiting much longer for your germination to complete
and therefore these results may underestimate what you would
consider as total germination
David Kolotelo
Tree Seed Centre
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TECH TALK
Damage Caused by the Western Conifer Seed Bug, Leptoglossus occidenta& (Hemiptera:
Coreidae) to Douglas-fir seeds.
The western conifer seed bug, Leptoglossus occidentalis
Heidemann, is a pest of conifer seed orchards throughout western
North America (Koerber, 1963; Krugman and Koerber, 1969;
Schowalter and Sexton 1990). Estimates of seed losses to feeding
by the bug iangd’from 40-50% for coastal Douglas-fir, Pseudotsuga
menziesii(Mirb.) Franco, and 26 - 80% for western white pine
Pinus monticola Dougl.ex D.Don (Heldin et al., 198 1; Connelly
and Schowalter, 1991; Schowalter, 1996). Adults and nymphs feed
by piercing through cone scales, inserting their mouthparts inside
the seeds and removing the nutri- ents from developing ovules
and mature seeds. This causes shrinking of the contents inside
the seed coat with no visible external signs of damage on either
seeds or cones (Koerber, 1963).
Scanning electron microscopy was used to examine damage
caused by the wesftm conifer seed bug to mature Douglas-fir
seeds. See& fed m by adults and nymphs were either partially or
completely depleted of their contents, inflicting damage upon both
the embryo and the megagarnetophyte (endosperni) (Figure 1).
Nymphs are gregarious, feeding as a group on a cone, and instars
H-IV appear to cause greater damage than adults. Feeding can
often result in total depletion of seed contents, as seen in Figure
IC. Thus, it is possible that empty seeds containing only a small
shriveled up membrane, often called aborted seeds when observed

on an x-ray or during an examination of cut cones, are in fact seeds
fed upon by L. occidentalis. Seed bugs have been found to cause
a 50% increase in aborted seeds when bagged on cone-bearing
branches (Schowatter and Sexton, 1990). An important
characteristic of seeds fed upon by the bugs, as revealed by
scanning electron micrographs, is that individual cells are depleted
of their contents while cell waus remain intact. This characteristic
might be useful in discriminating between aborted seeds and those
fed on by seed bugs.
As better knowledge of feeding damage is gained and
adequate sampling techniques are developed, SEM might be used
in studies relating seed bug numbers with damage. It will then be
possible to evaluate the impact of L. occidentalis in conifer seed
orchards more accurately. More work needs to be done to determine
the effect of L. occidentalis m seeds of other tree species such as
white and yellow pine, as well as the effect of feeding on cones as
opposed to feeding on naked seeds. Biochemical studies are
currently being performed at Simon Fraser University to quantify
protein and lipid removal by adults and nymphs over time. It would
also be interesting to determine whether partial feeding damage
by these bugs inhibits seed germination, or reduces seecuing
vigor.

(continued)
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Figure 1. Scanning electron micrographs of split seeds (left) and close ups of the megagametophytic tissue
(right). A - Normal control seed; B - Seed fed upon by adult females; C - Seed fed upon by fourth instar nymphs.
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Developing A Sampling Plan for Spruce Adelgids on Cone and Seed Orchards
Introduction
The Cooley Spruce Gall Adelgid, Adelges cooleyi
(Homoptera, Adelgidae) is a small sucking insect closely related
to aphids. In most life stages, adelgids secrete waxy filaments,
giving them a woolly appearance and their common name of
“woolly aphids”. True aphids usually have continuous
generations and give birth to live young; adelgids have several
discreet generations and lay eggs. Crawlers hatch from adelgid
eggs and roarn around until sewing down to feed. Once settled,
they remain fixed for the rest of their lives.
Adelgids typically live on two hosts, alternating be- tween
spruce and soxne other conifer. Adelges Cooley! alternates
between spruce and Douglas-fir. Its life cycle takes two years
and six generations to complete (Wood 1977). All generations are
asexual except for a sexual one occurring on spruce. On Douglasfir A. coole.V causes yellow spotting on needles and occasional
needle drop. Adelgids on spruce feed on needles and twigs and
cause galling of flushing buds.
In August winged nugrants fly from Douglas-fir to spruce
trees where they settle and give rise to a sexual gen- eration
(Fumiss and Carolin 1977). The crawler progeny of the sexual
generation hatch in the fall, settle m the bark of new shoots,
insert their mouthparts, and become domiant for the winter. In
spring, these “fandatrices” mature, become woolly, and lay a mass
of 50-200 eggs. These eggs hatch to become the spruce galling
stage, or gailicolae. Gailicolae crawlers seek out newly-bursting
buds, which will become swollen and distorted, creating galls.
Galls provide nutrients and housing as galhcolae develop inside.
In rnid-summer, galls dry out, open up, and winged adult gallicolae
emerge. They fly to Douglas-fir, settle, and lay eggs which hatch
into an overwintering generation. The following spring, this
generation matures and lays eggs to produce the winged
generation which flies back to spruce, completing the cycle.

Galling is of concern to spruce seed orchard managers. Both
vegetative and reproductive buds can be galled. The vegetative
buds, which ordinarily would become new shoots, become short,
swollen structures (ca. 2 x 5 crn) bristling with needles. They look
almost Re cones, or small pine- apples (Lindquist 1971). Galled
reproductive buds (which normally would become healthy cones)
produce galled cones with swollen scales and bracts and no seeds.
Cone galling directly impacts seed production, while shoot galling
indirecly reduces seed production by limiting the potential sites
for cone production in following years.
A. cooleyi has been monitored in spruce seed orchards for
years, but no quantitative sample plan has ever been developed.
Distributions and sample recommendations have been published
for gaus of various adelgids (Fidgen et al 1994, Cranshaw, 1989),
but these did not monitor the fundatrices, making management
difficult. A good plan should include a defined sample unit, the
number of units to sample per tree and per orchard, and the
precision of the sampling estimate of the population density in
the orchard. The relation between adelgid densities and
subsequent galling and seed loss is also unknown. We started
research in 1996 to answer some of these questions, in order to
better guide the decision-making process in adelgid management.
Sample Unit Determination
To effectively monitor adelgids, it is first necessary to define
a sample unit: what part of the tree should be looked at, how large
should the sample unit be, and where on the tree should sampling
take place? Several factors are important in sample unit choice
(Southwood 1978), including:
• All units must have an equal chance of selection
• The proportion of the adelgid population using the sample
unit must remain constant
• The unit must be easily delineated in the field
• Sample data must provide a reasonable estimate of the
population, without taking too long to assess
(Continued)
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To select a sample unit, we assessed the distributions of
overwintered fundatrices on interior spruce at a spruce seed
orchard in Vernon, BC. Each tree was divided into 36 quadrats:
• Cardinal direction (N, E, S, W)
• Tree height (<1.5 in, 1.5-3.0 m, and >3.0 m)
• Branch segment (outer third, middle third, and inner third)
From each quadrat, we selected a branchlet with five firstyear shoots: one terminal and four digtolateral (the first- year
shoots arising from the same two-year-old wood as the terminal
shoot, but further back on the two-year-old wood). Before
budburst (March 15-28), we counted the number of overwintered
adelgids on the end 3 cm and the rest of each shoot separately.
We found that there are essentially no differences in adelgid
counts with respect to cardinal direction or teminal/distolateral
shoot (Table 1). However, most adelgids were found in the lower

12

to middle regions of the trees, on the ends of the branches, and
on the distal 3 cm of each shoot. The standard deviation mean
ratio is lowest for the ends of branches, and lower for the distal 3
cm than for the rest of the shoot. This indicates that the adelgids
occupying the ends of branches and the distal 3 cm of each
shoot represent a more consistent proportion of the population
than the adelgids found elsewhere. The bulk of adelgids were
found on terminal or distolateral shoots on the ends of lower or
middle branches (Table 2).
We propose that the sample unit be the end 3 cm of one
terminal or distolateral shoot, located at the end of a branch
positioned at the lower or middle region of the tree (up to about
head height). The proportion of all adelgids in this area of each
tree assessed was between 38 and 625, with a mean of 47%. This
sample unit is easy to delineate in the field, and offers a consistent
representation of the true densities in the orchard.

Table 1. Mean numbers of overwintered adelgids found on 1st-year shoots of interior spruce at
Kalamalka Seed Orchard. Each factor averages adelgid counts overall the other factors. Percent
of total is within that factor only.
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Table 2. Mean number of adelgids per shoot in each quadrat, averaged over cardinal direction.

Sample Protocol
Now that we have a well-defined sample unit, we need to
know how many per tree to sample, and how many trees per
orchard to select. The sampling protocol must produce a sample
mean or average that is a reasonable estimate of the true
population density in an orchard. This is important in making
recommendations: our monitoring might indicate that there are 5
adelgids per shoot, but it’s more difficult to make management
decisions if the true mean lies between 0.5 and 20 per shoot than
if the true mean is between 4.7 and 5.3 per shoot.
We did a preliminary analysis ofthe data used for sample
unit determination to indicate the number of samples per tree and
the number of trees per orchard. For both, the spatial variation of
adelgids within a tree was compared to the variation between
trees. These data weren’t really adequate to develop a protocol
(new data should have been collected) but they gave us an idea
of what the protocol might look like.

Number of Sample Units per Tree. This takes into account
the cost of sampling within a tree verses the cost of moving to
and sampling a new tree (Southwood 1978). We measured cost as
time, and found that it took an average of 25 seconds to take a
new sample from the same tree, and 39 seconds to take a new
sample from a different tree.
Using the following formula,

where ns = number of samples per tree, Sw2 = within-tree variance,
sb2 = between-tree variance, and Cw and Cb = within- and betweentree sampling costs, respectively, we found the number of sample
units per tree should be 0.998, or one unit per tree.
(continued)
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Number of trees per orchard. Using a similar equation to
above, we calculated the mean number of trees per orchard
required to achieve a certain precision in sampling. For a standard
error (a measurement of precision) of ± IO% of the mean, we
calculated that 144 trees would need to be sampled (Table 3). At
40 seconds per sample, that would be 96 minutes, or under 1-3/4
hours per orchard, which is rea- sonable. If, for example, the sample
mean from 144 trees was 5 adelgids per shoot, we could say that
the true population mean was between 4.5 and 5.5 adelgids per
shoot (5.0 ± 0.5).
It should be stxessed that the data upon which this estimate
is based are very limited. A more extensive survey will be
conducted in 1997 to improve the estimate.
Table 3. Sainple size (number of trees per orchard) required to
achieve a desired level of precision expressed as standard
error.
Standard error desired
0.025
0.05
0.10
0.20
0.30

Number of trees per orchard
2298
575
144
36
16
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Damage Assessment
Once a sampling system is developed, we need to know what
the results mean. Can we live with 5 adelgids per shoot? Should
we napalm the orchard with insecticide? We need to know how
our sample results relate to subsequent garing, and ultimately to
seed production.
We used two approaches to find an answer. With the first, we
graphed the mean number of overwintered adelgids in each
interior spruce seed orchard against the subsequent level of
galling. The means and galling densities were determined by
counting the adelgids or galls on 5 shoots per tree on about 25
trees per orchard. This system has been used for several years
by Seed Pest Management staff, but the error of the results (the
precision) is unknown. There was a poor, but significant, relation
between adelgid numbers and galling (Fig. 1).
The weak relationship was not surprising, since there was
unknown (and probably large) error in estimation of both adelgid
and gall densities. Therefore we also undertook a flagged-shoot
study. On March 20-27, we marked terminal shoots on trees, and
counted the numbers of overwintered adelgids on those shoots
as well as the surrounding (distolateral) shoots on the same
branchlet. We also measured shoot length, shoot caliper
(diameter), and the number of buds. We returned on August 12
and counted the number of gafls formed m both vegetative and
reproductive buds on the shoots.

Figure 1. Spruce galling as a function ofearly spring adelgid densities. Each point represents one
Interior SC seed orchard.
(continued)
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We found no relation between adelgids and galls on flagged
shoots (Fig. 2) or on flagged plus surrounding shoots (Fig. 3).
There was also no relationship between overwintered adelgids
and number of buds, shoot length or caliper, or number of galls
and number of buds, shoot length or caliper. The overwintered
adelgids do indeed form the galls (Rohfritsch 1977, 1982; Dan
Quiring1, pers. comm.), so this lack of relationship is puzzling. It
may be that there was high mortality after our adelgid counts and
before gall initiation. Tree defenses may play a role: perhaps
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several fundatrices must be present near a single bud in order to
successfully stimulate gall initiation. The distance of a fundatrix
from a bud might also be important: if it is too distant, it might be
incapable of inducing a gall. If these scenarios are true, then only
certain adelgids should be included in monitoring, and a
relationship between overwintered adelgids and galls might be
found.
Dan Quiring, University of New Brunswick, Fredericton, NB

1

Figure 2. Overwintered adelgids on flagged shoots, and the resulting galls found an those same shoots.

Figure 3.0 Overwintered adelgids on terminal and distal-lateral shoots of flagged branchlets, and
the resulting galls on the same branchlets.

For now, suffice it to say that from our whole-field
monitoring (Fig. 1) we know that adelgids can gall up to 25%
of all buds.
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Conclusions
From the work in 1996, we have identified a sample unit, and
formed an idea of what a sample protocol will look like. However,
we remain unable to make concrete recommendations to orchard
managers based on monitoring results. These studies were
conducted in a single year, on one seed orchard (SA Low, #305,
Kalamalka Seed Orchards). We will repeat and improve upon the
surveys in 1997, conducting them at chfferent orchards and with
different overall adelgid densities.
Additionally, we also plan to investigate how galls are
initiated: whether more than one overwintered adelgid is required
to initiate a gall, whether she must be within a certain distance of
the bud, and exactly how the mouthparts interact with the shoot
on winch the adelgid feeds. This information may guide us to
better damage predictions, enabling orchard managers to cope
more effectively with this pest.
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NEW PRODUCT FEATURE
Seed Surface Dryer & Multi-Stage Aspirator
To enable nursery persons to effectively maximize the
germination potential of a particular sw&ot, Western Tree Seeds
has developed a unit combining seed drying and separation
principles.
Damp or wet seed can be quickly dried without ‘using
heated air, thereby safely reducing the seed moisture and allowing
a density differential to occur. Since living filled seeds retain
moisture for longer periods of time, a more accurate separation is
now possible when using the aspirator application ofthe unit.
Utilizing the full multi-stage configuration, three separations can
be obtained: heavy, medium and light. The light fraction normally
will have a high component of debris and empty seed. By
disconnecting the centre tube and plugging off the vacuum port
a two stage aspiration configuration allows for a heavy/light
density separation of seed and/or debris.
Air velocities are adjustable within the aspirator to
acconunodate a wide range of seed species and seed sizes. The
aspirator works most efficiently when seedlots have been presized.
Production rates vary by species and degree of cleaning
required, production ranges from a low of 3.150 kg./hr. to a high
of 8.00 kg./hr.

Portability, versatility and simplicity are three key elements used
for developing this unit:
Mounted on swivel casters, two of which are locking.
Plugs into any 110/115 v outlet.
Efficient and simple to operate.
A pull out side mounted seed surface dryer provides
surface drying for the seed just prior to seeding and/or aspirating.
The dryer has been designed as a fluid bed dryer but can be
simply adjusted to become a suction dryer. Utilizing a single/
variable speed, full blowing wet/dry vacuum, the seed is dried to
a point, to where the seedcoat just dulls and becomes flowable.
The dryer unit utilizes air from the room environment and is
capable of drying the seed to lower moisture content ranges if
required. Approximately 1.5 kg. of seed is the recommended
quantity for the drying box at any one time.
For seedlots where chaff and dust is present, the counter
top dryer allows the light debris to be drawn off into the aspirator
and not blown into the surrounding room enviromnent. Gentle
stirring and/or agitation of the seed is required during drying to
ensure an even drying of the seed. Drying time and seedlot
improvement will also vary with the room temperature, relative
humidity and quantity of seed placed in the drying box.

Kim R. Creasey,
Western Tree Seeds Ltd.
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EVENTS
The Living Tree System
What Every Person Needs to Know About Trees
and Their Treatments
Dr. Alex L. Shigo
Thursday & Friday, February 27 & 28, 1997
Portland Airport Sheraton
Portland, Oregon
To register or for more information:
Phone JohnKirldand 503-254-0482.

NTV ’97 International Horficulture Trade
Fair
Novernber 4-7, 1997 Amsterdain RAI, Netherlands.
For More Information Contact:
your local travel agent or...
Mr. Jan van der Molen
Tel: +31 (0)20-5491212

The Integrated Pest Management Course
for Forest Nurseries

International Congress for Plastics in
Agriculture
March 9-15, 1997. Tel-Aviv, Israel.
For more information contact:
Congress Secretariat and Tourist Services @ Fax: 9723-517-4433 or e-mail
ortra@trendline.co.il

International Symposium on Growing
Media and Hydroponics

(Insects, Diseases, and Weeds)
Tentatively scheduled for July 22-24, 1997, Surrey, British
Columbia, Cam&. This course will examine IPM for
forest tree nurseries within the context of the following
nursery goals: produce high quality sm&ings; produce
needed seedling quantity; protect human health; protect
the environment; do all at cost efficiency. In this course,
pest will refer to insects, diseases and weeds. Control for
conunm problems caused by abiotic or cultural factors
will also be discussed.

May 19-25,1997. Windsor, Ontario.
For more information contact:
Dr. Papadopoulos @ 519-738-2251 or fax:.519-738-2929

First Annual Ohio State University Seed
Biology Workshop
June 5 and 6, 1997. Columbus, Ohio.
For more information contact:
Dr. James @ 614-292-2001 or
Mr. Evans @ 614-292-8242 or
Fax: 614-292-7162

For more details contact:
Eileen Harvey
Bioforest Technologies Inc.
105 Bruce Street
Sault Ste. Marie, Ontario
Canada P6A 2X6
Phone: (7050 942-5824
Fax: (7050 942-8829
E-mail: eharvey@soonet.ca
David Trotter
.Nursery Extension Services
B.C. Ministry of Forests
14275 96th Ave
Surrey, BC
Canada
Phone: (604) 930-3302
Fax: (604) 775-1288
E-mail: dtrotter@mfor0l.forgovbc.ca

Forest Nursery Association of British
Columbia 17th Annual Meeting
September 8 - 11, 1997.
For more information contact:
Clare Kooistra @ 250-549-5655
Fax: 250-549-5540
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DEADLINE FOR CONTRIBUTIONS TO NEXT ISSUE
(Volume 10, Number 1) March 31 , 1997

ORDER FORM
To receive Seed and Seedling Extension Topics,
or to correct your mailing address, please complete
the following form and mail it to:
Address change - Please include copy of old label
New

Eric van Steenis
Seed & Seedling Extension Topics
B. C. Ministry of Forests, Nursery Extension Services
14275 - 96th Ave., Surrey, B.C.
CANADA, V3V 7Z2

NAME
ORGANIZATION
ADDRESS
CITY
COUNTRY

POSTAL CODE
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