








485 grafts from series 3 to 6 were maintained in
holding beds awaiting field test results.

22 ramets with BV<9 were rogued prior to cone
harvest, and a further 43 ramets with BV<13 in series 1
and 2 were rogued during the winter.

Western Hemlock

SPU0310 covers activities in Hw M Low orchard 182.

This orchard has been producing small crops since
2002 but has not yet reached full production capacity.
Because of the small size of the trees, SMP was carried out
on 117 trees to ensure adequate seed set.

All ramets were fertilized and maintained; however, no
induction was carried out because of low demand for seed
from this SPU.

5.4 kg of seed were collected from this orchard in
2009, which is enough for 954,000 trees with GW 14%.

5.1.4 Saanich Seed Orchard
Carolyn Lohr

Orchard Management Operations to Maintain
Productivity and Increase Gain in Orchard 181
SM Fdc (SPU 1902

The objectives of this project are to enhance the seed yield
and genetic worth of seedlots produced in orchard 181 by
roguing according to progeny test results, utilizing orchard
management techniques to optimize growing stock vigour
and crop health, and monitor for and apply pest control if
necessary.

The project consisted of identifying and roguing 200
backward selection ramets in 2009/2010 as a result of the
Fdc breeders progeny test analysis.

A total of 1153 trees in the orchard including both
forward and backward selections were managed through
appropriate cultural practices. Graft and ID maintenance
were conducted. Foliar nutrient samples were taken and
analysed, nutrient prescriptions prepared and fertilizer
applied. Soil moisture was monitored and irrigation
applied as needed. Top pruning and crown management
was conducted on all ramets to initiate potential cone
producing sites. Graft unions were surveyed.

Crop management included phenological and bud
surveys, pollen collection, and SMP on early and late
ramets. Production for 2009 was 27.6 hl of cones and
13.659 kg of seed.

TREE IMPROVEMENT PROGRAM
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Pest surveys were conducted. Contarinia levels were low
in 2009 requiring no treatment.

Orchard #181, after the initial rogue of the backward
selections and addition of the initial forward selections
is predicted to produce seedlots at GW 8+ (2010). The
increase in gain from this orchard meets one of the main
objectives of the FGC.

Plate 13.Transplanted orchard replacement ramets from holding
bed.

Plate 14. Transplanted orchard replacement ramets from holding
bed.
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Upgrade Orchard #175 - Rust Resistance Western
White Pine (SPU 0804)

The objective of this project was to upgrade the existing
putatively rust resistant white pine ramets at the Ministry
of Forests and Range ( MFR) Saanich Orchard site with

the Pw Breeding Program slow canker growth (SCG) and
Difficult to Infect (DI) white pine ramets.

The project consisted of planting out 250 ramets
in orchard positions in the fall of 2009. Stock planted
consisted of SCG, DI and MGR ramets. These ramets were
managed in holding beds prior to being planted out.

Fifty two original ramets from Rich Hunt’s putatively
rust resistant stock were rogued from the white pine orchard
in the spring of 20009.

A total of 495 ramets were in the orchard and holding
beds over the growing season. These were managed using
appropriate cultural practices. Graft and ID maintenance
were conducted, foliar nutrient samples taken and analysed,
nutrient prescriptions prepared and fertilizer applied. Soil
moisture was monitored and irrigation applied as needed.
Crown management was conducted on all appropriate
ramets to initiate potential cone producing sites.

Pest surveys were conducted and no control measures
were required.

Deliverables from this project are established vigorous
orchard stock with slow canker growth (SCG) and Difficult
to Infect (DI) rust resistant mechanisms that will produce
future seedlots of rust resistant seedlings.

TREE IMPROVEMENT PROGRAM

Plate 15. Transplanting Major Gene Resistant (MGR) Western white
pine from holding beds to orchard mounds.

Plate 16.Transplanting Major Gene Resistant Western white pine
from holding beds to orchard mounds.

Genetic Enhancement and Production of Seed
Crops from Second Generation Douglas-fir Seed

Orchard #199 (SPU 0114)

The purpose of this project was to improve the genetic
quality and the quantity of seed crops produced from
second generation Douglas-fir Seed Orchard #199 at the
MEFR Saanich orchard site through management activities
in several project categories.

A total of 1319 ramets in Orchard 199 and 411 high
gain replacement ramets in holding beds were managed
using appropriate cultural practices over the growing season.
Graft and ID maintenance were conducted. Foliar nutrient
samples were taken and analysed, nutrient prescriptions
prepared and fertilizer applied. Soil moisture was
monitored and irrigation applied as needed. Top pruning
and crown management was conducted on all ramets to
initiate potential cone producing sites. Graft unions were
surveyed.

Pollen buds were collected from ramets BV 20 and
higher resulting in 2 litres of stored pollen to be used for
future pollen application. This pollen has potential to offset
the effects of contaminant pollen, provide increased GW
of crops produced and increased seed production in early
and late clones. Due to transplant related stress, the orchard
was not managed for cone production and no supplemental
mass pollination applied.

Pest surveys were conducted and no control measures
were required.

Deliverables from this project consist of vigorous
orchard stock established with potential to maximize
production of future crops as well as a moving front orchard
with ramets capable of producing crops with genetic worth
of 20 or higher by 2010.
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BV of 20.8 was applied to orchard 162. Seedlot #63231
yielded 161.85 hectolitres of seed with a GW of 13 and
aseed yield of .452kg/hl. Seedlot #62232 yielded 183.5
hectolitres of seed, with a GW of 15 and seed yield of
.452kg/hl.

169 suitable candidates (negligible current year’s
crop; no crop last year; not induced last year; sufficient
vigour and adequate number of cone-bearing sites) from
orchard #162 and 17 from orchard #149 were induced
using irrigation delay and the double overlapping girdle
technique.

All orchard trees were maintained through appropriate
cultural practices. Foliar nutrient samples were taken;
fertilizer was applied for both growing stock and crop
maintenance; ID and irrigation systems were maintained
and irrigation was applied as required.

Surveys were conducted for Contarinia, Dioryctria and
Leptoglossus. No control measures were undertaken for

Contarinia or Leptog/ossus.

Plate 17. Transplanting orchard 199 holding bed to Douglas-fir
orchard.

5.1.5 Bowser Seed Orchard
David Reid

Genetic Upgrading and Enhancing Seed Yields
and Quality from Second Generation Douglas-fir
Orchards

This project was designed to upgrade the genetic
composition of Douglas-fir seed through various
management activities and to increase the seed yield of the
seedlots produced here.

SPU 0110

Clones with breeding values of less than 12 were rogued
from both orchards, 201 ramets in total: 157 ramets from
orchard #162 and 44 ramets from orchard # 149.

Pollen was collected from clones with a BV of 18 or Plate 18. Headquarters picking crew at Bowser site.
higher and a mix of fresh and stored pollen with an average
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Kalamalka Seed Orchards

Chris Walsh

In 2009/2010, Kalamalka Seed Orchards received OTIP
approval for 11 projects under the operational production
sub-program. The funding allowed for a significant
enhancement of the effectiveness of our orchards in
delivering improved seed. Activities included:

e Improving orchard composition through grafting
higher-breeding-value ramets, maintaining recently
grafted high-value ramets destined for orchards,
transplanting the older higher-value ramets to the
orchards, and roguing lower-value ramets from the
orchards;

e Improving orchard seed quantity and quality through
cone induction and pollen management, including
collecting high-breeding-value pollen from clone banks
and applying Supplemental Mass Pollination; and

e Improving orchard productivity through pest

management and other management activities.

FGC iy

Pest management activities included:

e monitoring pest levels to make informed decisions
regarding control,

e using Safer’s Soap sprays to control adelgids in Sx and
Fdi,

e removing weevil-infested spruce leaders to reduce
weevil populations,

e removing pine pitch moths damaging orchard tree
stems,

e baiting for control of rodents feeding on tree roots,

sanitation picking of cones in orchards with non-

collectible crops to reduce pest populations,

spraying to control Dioryctria in Pw and Fdi cones,

spraying to control mites in Fdi and Sx,

applying dormant oil to control larch adelgids, and

spraying to control Leproglossus in Pw, Fdi and Pli.

Other funded management activities to boost productivity
and gain included foliar analysis to determine the nutrient
status of orchard trees and crown management of orchard
trees.

The OTIP funding was instrumental in increasing both
the quantity and quality of seed produced. At Kalamalka
in 2009 we produced approximately 430 kg of western
larch, lodgepole pine, interior spruce, interior Douglas-fir,
and western white pine seed equivalent to over 36 million
seedlings with an average GW of +18. Large areas of the
interior of the province are using Kalamalka seed.

Project | Species|SPZ| Orchard [ Roguing | Grafts Made|Maintained| Transplants | Induction

SPU0401|  Sx NE [ 305 60 9 199

SPU0502| Sx NE [ 306 60 5 179

SPU0701 Pli NE [ 347 533

SPU1302| Lw NE [ 332 4 42

SPU1501] Pw | KQ| 335 150 68 78

SPU1708| Pli BV | 230 196

SPU2201| Fdi NE | 324 490

SPU3501| Sx BV | 620 27 7 145

Totals 196 150 752 141 1013

Table 3. Orchard Composition Activities by Proj Pollen

able 3. Orchard Composition Activities by Project. Collected | Trees
Project | Species|SPZ| Orchard | (litres, dry)|Pollinated
SPU0401| Sx NE [ 305 2.0 598
SPU0502| Sx NE [ 306 2.0 538
SPU0701 Pli NE [ 307 3.0 1,556
SPU1501| Pw KQ| 335 1,861
SPU1708| Pl BV [ 230 5.0 1,062
SPU2201| Fdi NE [ 324 2.0 1,471
SPU3201 Pli EK| 340 3.0 1,314
SPU3501| Sx BV [ 620 2.5 434
SPU3901| Fdi EK| 336 1.0

Table 4.Pollen Management Activities by Project. | SPU4401] Sx | NE| 341 2.0 400

Totals 22.5 9,234
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5.1.7

Vernon Seed Orchard Company
(VSOCQ)

Dan Gaudet

Projects undertaken have allowed VSOC to continue
the quest for the best quality and quantity of seed from
cach orchard. With the understanding and acceprance of
orchard seed by the silviculture foresters and nurseries, the
orchardists have a demand that grows each year.

Monitoring for annual pests that limit orchard health
and production is required to safeguard our production.
As our orchards mature the number of diseases and insects
grow annually. To not recognize the threat that comes into
each orchard can quickly affect the ramet’s health or a cone
crop is lost. Spray timing is often the reason control is
possible for each pest.

Our projects encompass what seems like the same
activities each year but these important items are required
for the Forest Genetic Council to reach towards its goal

of 75% “Class A” seed use and a genetic worth average of
12%.

Important Activities:

1. Survey to identify flower development and
promote the pollen availability and uptake.
Supplemental Mass Pollination is required to
ensure the proper pollen quantity is available
for the early and late flowers. Application of
carly pollen to late flowers and then the use
of late pollen often from the previous year to
early flowers allows the pollination of clones
that normally are outside each other’s timing.

2. Monitoring of pests and disease is a constant.
Adelges cooleyi in spruce begins the year in
late March and later sprays are for Rhyacionia
buoliana in pine and Dioryctria abietivorella
in mature fir to protect cone crops. Disease
in our orchards is not common but is found
from time to time. Weekly monitoring in
each orchard is our only means of know-
ing what we face. Other pest monitoring
includes: Synanthedon sequoiae, Oligonuchus
ununguis, Leptoglossus occidentalis, and Pissodes
strobi. With early detection we are able to
implement the timely spray control or removal
to prevent loss of health or crop.

REE IMPROVEMENT PROGRA

3. Roguing of orchard #214 — Prince George
spruce was completed in July. Final prepara-
tion for the first planting of our 2™ generation
orchard can proceed. All orchard ramet ma-
terial was chipped and sent to a composting
company for their use. Burn piles are not ac-

ceptable.

4. Induction is required in Douglas-fir to ensure
a cone crop exists the following year. G/A,
is commonly used on most sites to initiate
flowering for the next year.

5. Crown management is required to control
height and to initiate new growth in orchards.
Pine orchards as they mature require stimula-
tion to renew the ramet’s growth and sustain
their production potential.

6. Grafting is required to continually renew new
ramets in orchards. With our pine struggling
in the Okanagan environment we have begun
moving our production to our new site in
Quesnel. Our Quesnel site is specifically for
our pine orchards to move north. Graft re-
placement has begun for the site with the first
planting to begin 2010. When the new site
comes into production the orchards in Vernon
will be rogued and land used for other orchard
development.

7. Spraying for mountain pine beetle protection
is required due to populations that exist in our
area. The boles of each ramet are sprayed in
June and July to protect against an attack.

Many years of seedling demands lie ahead of us as we
replant for mountain pine beetle — pine mortality, fires
and annual allowable cut (harvesting). With the use of “A
Class” seed our goal is to grow healthy productive forests.
The increase in productivity with the use of “A Class”
seed will help fill the short fall in timber supply earlier to
support the use of our forests for recreation and harvesting
in future years.

With the use of an Annual FGC Business Plan we are
able to focus on the demand as it develops each year. This
is an important factor in the success of our orchards.
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Pollen SMP Health & Pests | Crown | Holdingbed
SPU Project# |[Title Orchard # |Species KPI Collected | Treated Rogue Monitored Managed Grafts Induction
#12+ 1201 Nutrient Analysis All All 17 N/A
#12 1202  Enhancing PG Pine #222 Pli 3506 3506x3 3506 3285 1000
#12 1208  Pollination & Pest #236 Pli 4329 5 4329x3 4329
#14 1403 Enhancing PG Spruce #211 Pli 3499 447 3499
#14 1421 2nd Gen Spruce Holding #214 Sx 800 N/A 800 800
#14 1423 Enhancing PG Spruce Rogue #214 Sx 1239 N/A 1239
#17 1701  Enhancing BV Pine #219 Pli 5303 5303x3 5303 500
#17 1706  Enhancing BV Pine #234 Pli 2930 5 2930x3 2930
#18 1801 Enhancing Cp Pine #218 Pli 4143 4143x3 4143 500
#37 3702 Increasing Seed Production #226 Fdi 338 5 338x4 338 200
#37 3703 Increasing Seed Production #232 Fdi 781 5 100x4 781
#41 4102 Increasing Seed Production #225 Fdi 338 5 338x4 338 120
#41 4103 Increasing Seed Production #233 Fdi 775 4 100x4 775 100
#42 4202 Pest management - Spruce #239 Sx 1017 1017
#43 4301 Increasing Seed Production #231 Fdi 962 5 962x4 962 400
4057 E32 MPB - Pest Spray All Pine Pli 12952 N/A 12952

Table 5. Summary of Vernon Seed Orchard Company 2009/10 OTIP Projects.

Grandview Seed Orchards
(PRT Armstrong)

5.1.8

Hilary Graham

Projects 0702, 0721, 1001, 1002, 1007, and 2101

PRT Grandview manages five lodgepole pine orchards and
one Douglas-fir orchard, producing seed for the Thompson
Okanagan (TO) low elevation and the Nelson (NE) low
elevation seed planning units. Three of the Pli orchards are
mature (308, 311, and 313), and two are young orchards
(337 and 338) established in cooperation with SelectSeed
Company in 2002. The Fdi orchard was also established in
2002 with older grafts and is nearing maturity.

In 2009/10, projects in each of the orchards received
OTIP funding for activities to increase the yield and genetic
gain of seed produced. These activities included grafting,
holding bed maintenance, planting of grafts, roguing,
insect and disease monitoring and control, rodent control,
crown management, foliar analyses, pollen monitoring and
distribution, pollen collection, flower induction (Fdi only),
and supplemental mass pollination (SMP). In addition to
the individual orchard projects, two incremental projects
were funded.

Pli Orchards

In the spring of 2009, 163 grafts from the holding area
were planted out to fill vacant orchard positions. To
improve the quality of the older Pli orchards 230 grafts were

made in 2009 and maintained in holding beds. Eighty
two unproductive ramets were rogued from these three
orchards, providing for long-term increase in GW as the
vacant positions are filled with higher gain material.

Pollen management activities began in early May with
pollen collection, monitoring, and distribution using
an orchard air-blast sprayer. The young SelectSeed Pli
orchards as well as the early- and late-flowering clones in
orchards 311 and 313, received SMP applications. Pollen
was collected from orchards 311, 313, and at the Kalamalka
Forestry Centre. Shedding pollen was collected with a
backpack vacuum by clone. Thanks to Michael Carlson
and Chris Walsh for providing access to the Kalamalka
clone banks. We collected six litres of pollen for the TO
low orchards and three litres of pollen for the NE low
orchards.

Foliar tissue samples were taken to determine the
appropriate fertilizer mix for spring and fall applications.
Throughout the season, we monitored all Pli orchards
for insect, rodent, and disease problems. This ensured
measures were taken to protect ramet health and developing
cones. A single insecticide spray was applied to control
Leptoglossus seed bug. Poison baits were set out to control
rodents feeding on tree roots, and Seguoia pitch moths were
removed by hand. In the fall of 2009, pruning was done
in the larger orchards to open up the crowns, restrict ramet
height, and maintain tractor access down the rows.

All projects were completed as planned in 2009/10
season. The 2009 cone harvest yielded seed volumes far in
excess of expectations. In the Pli Thompson Okanagan low,
we collected 45.5 kg of seed with the potential to produce
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9.1 million seedlings. In the Pli Nelson Low, we collected
22.11 kg of seed with the potential to produce 4.4 million
seedlings.

Fdi Orchard

Pollen monitoring began at the first flight of pollen in the
orchard, indicating a moderate pollen load in the orchard.
Because of the limited supply of natural pollen and a large
flower crop, we applied stored pollen to receptive flowers
four times (SMP). At the same time, pollen for future use
was collected at the Kalamalka Forestry Centre, and from
ramets within orchard 321 that had a particularly heavy
pollen load. Thanks to Barry Jaquish and Valerie Ashley
for providing access to the clone bank. Two litres of pollen
were collected, processed, and put into freezer storage.

Throughout the season, we monitored the Fdi orchard
for insect damage to the developing cone crop. An
insecticide spray was applied early in the season to protect
the crop from Dioryctria (fir coneworm), which has caused
substantial damage to previous cone crops. With a well-
timed spray and a small population of Dioryctria in the Fdi
orchard in 2009, we had little to no damage evident at the
time of cone harvest.

For crop induction, we applied gibberellic acid (GA) to
600 ramets by stem injection. With the exception of a few
unresponsive clones, there is a good correlation with GA
application and the appearance of flower buds in 2010.

The 2009 Fdi crop also exceeded targets with 84.1 kg of
seed extracted (3.86 million plantables).

Grandview Seed Orchards Incremental Projects
Mountain Pine Beetle — Pli Ramet Protection

In 2009 we continued with a proactive approach to the
MPB problem, applying prophylactic insecticide sprays in
advance of any beetle flights. In addition, MPB pheromone
traps were set up around the PRT Armstrong site to
monitor the presence and abundance of beetles in the area.
Trap monitoring indicated that the orchards were
exposed to moderate populations of beetles during the
summer of 2009. However, monitoring of orchard ramets
throughout the season showed no MPB attacks on any
of the treated orchard ramets. Numerous windbreak and
landscape Pli and Py trees on the PRT site which were
unprotected by the spray were heavily attacked and killed
during this same period. The presence of beetles and
absence of damage in the orchards indicates that the single
prophylactic spray was again very effective in protecting our
orchards.

TREE IMPROVEMENT PROGRAM

Crop Statistics

As part of a collaborative project headed by Michael
Carlson at the Kalamalka Forestry Centre, ramets were
selected and data collected from the three mature orchards
at PRT to assess seed orchard seed set and productivity.
This data, collected at all interior Pli orchards using a
standardized method, will contribute to our understanding
of seed-set in the different Okanagan Seed Orchards.

This will ultimately lead to recommendations for orchard

management practices that will improve seed production.
The activities conducted in 2009/10 with the assistance
of OTIP funding continue to move us towards our goal of
increasing the amount and quality of A-class seed for the Pli
NE low, Pli TO low, and Fdi NE low seed planning units.

Plate 20. Rodent control at PRT.
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Plate 21. PRT Cone harvest crew 2009.

519 Eagle Rock Seed Orchards

(Tolko Industries)

Greg Pieper

The Forest Genetics Council of B.C. ‘s Operational Tree
Improvement Program supplied funding for several projects
at Tolko’s Eagle Rock Seed Orchards.

SPU 28-30 Orchard 342 - 343 Sx TO Low and Sx
TO high

* Pollen previously stored was tested, rehydrated and
applied to all receptive flowers using spritzers.

* Gibberillic acid (GA) was applied through stems
injections using repeating syringes to 489 ramets to boost
flower production in these orchards. GA was applied only
to healthy ramets that didn’t receive induction in 2008.

* Pest monitoring was carried out on a weekly basis for
Leptoglossus, Dioryctria and adelgids. Adelgid populations
were insufficent to require control. Leptoglossus and
Dioryctria populations were also low, not requiring control.

* Non insect pests - pocket gophers were controlled using
Gopher Getter Bait in the spring.

* Foliar samples were collected and sent to Pacific Soil lab
for analysis.

* This was the first year crops in these two young SelectSeed
orchards were realized. We collected 14 hectolitres of cones
for 11 kgs of seed from 342 and 22 hectolitres for 20 kgs of
seed from 343. There are 454 trees in 342 SelectSeed low
elevation and 1054 trees in 343 high elevation orchard.

SPU 16 Orchards 310 (Tolko)and 339
(SelectSeed) TO High Lodgepole Pine

* 200 ramets of low breeding value and some of poor health
were rogued from orchard 310 in August. We hired a faller
to cut down the ramets and then hired an operator with an
excavator to remove and load all debris into bins. The bins
were hauled to Tolko’s Cogen plant to dipose of as well as
contribute to power production.

* Pollen previously stored was tested, rehydrated and
applied to all receptive flowers using spritzers. A helicopter
was used to distribute pollen that existed in both orchard
339 and orchard 310 for pollination in both orchards.

* Insects were monitored and only one spray was required
in 2009 to control leptoglossus. Dioryctria and Sequoia
pitch moths were removed by hand in orchard 339 and
done on budget. It was a very light year for insects.

* Non insect pests such as pocket gophers were controlled
using Gopher Getter Bait in the spring. Needlecast was not
an issue in 2009.

* Foliar samples were collected and sent to Pacific Soil lab
for analysis.

* 32 hectolitres of cones for 11.5 kgs from orchard 339 and
6 hectalitres for 2 kgs of seed from orchard 310.

* There are 3500 ramets in orchard 339 and 400 ramets
remaining in orchard 310.

Project 4057E39 SPU16 Orchards 310 (Tolko)
and 339 (SelectSeed)

* All ramets in orchard 310 and orchard 339 were bole
sprayed with 2% Sevin to prevent attack from Mountain
Pine Beetle. We had no attacks to date.

* Phermone traps were placed in four location (2 traps

per location) around the orchard’s perimeter. Insects were
monitored throughout the growing season. Mountain Pine
Beetle populations decreased significantly from the year
previous.
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Plate 22 . 2009 SelectSeed Sx Orchard. Plate 23. Pollination application 2009.

Plate 24. Cone Collection Crew 2009. Plate 25. Pollination by helicopter 2009 SelectSeed Orchard 339.

Plate 26. Pollination Pli 2009 by
helicopter.
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5.1.10 Prince George Tree
Improvement Station (PGTIS)

Rita Wagner

SPU 1203, 1802, 1702, 4057E34

Activities are aimed at increasing the quantity and quality
of lodgepole pine seed from Orchard 220 (Prince George
low planning zone), Orchard 223 (Central Plateau low
planning zone) and Orchard 228 (Bulkley Valley low

planning zone).

Five Operational Tree Improvement Projects were
conducted at the Prince George Tree Improvement Station
in 2009-2010.

Phenology surveys were completed to keep track of
receptivity periods which can vary considerably from year
to year. As well, extremely late flowering clones received
SMP. Pollen flights were monitored. Outside pine pollen
flight is basically non-existent due to the devastation caused
by the mountain pine beetle.

October foliar samples were taken for nutrient analyses.
Fertilizer applications were increased ensuring maximum
ramet health.

Branch damage caused by pesticide equipment,
hydraulic lifts, heavy and wet snow, and strong winds
required extensive tree maintenance.

Surveys for western gall rust, Lophodermella needle
cast and root collar weevil and various other insects were
completed. The Sevin application caused a significant
decrease in root collar weevil activity. Root collar weevil
activity usually increases dramatically in the wake of
mountain pine beetle flights.

Detailed weekly tree by tree bark beetle surveys were
carried out to pinpoint the correct date for pesticide
application. Lindgren traps were set up throughout the
site to monitor MPB flights. As in 2008, mountain pine
beetle presence in the Prince George area continued to
decrease in 2009. However, secondary bark beetle build up

REE IMPROVEMENT PROGRA
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(Ips, Pityogenes, Pityophthorus) prior to and after the local
mountain pine beetle flights necessitated the application
of Sevin XLR. Some red turpentine beetles were caught in
our beetle traps but so far there is not cause for concern.
Adjustments to our custom-made, tractor-mounted
application equipment enabled better targeting of the Sevin
application.

Despite the two large cone crops in 2007 and 2008, all
three orchards produced another good crop in 2009. The
three provenance orchards yielded 37.66 kg of seed, the
equivalent of approx. 7.84 million potential seedlings with
a genetic worth of 6%.

Some squirrel trapping was required to avoid seed loss
and loss of potential cone sites.

SPU 1412

Management of interior spruce clone banks at the Prince
George Tree Improvement Station is designed to ensure the
availability of scion to replace existing orchard ramets or
develop new orchards to boost productivity and gain.

The Interior Spruce Clone Banks at the Prince George Tree
Improvement Station provide vital support to the orchard
and tree breeding programs in BC. The clone banks are a
centralized source of scion material for the grafting of new
and improved seed orchards. They contain the only copy of
many of the interior spruce parent tree selections found in
seed orchards and breed arboreta.

Continued with maintenance of 250 grafts planted in
2008. Retagged 300 ramets.

70 grafts shipped from Kalamalka were heeled in over
the winter for spring 2010 planting.

A wet spring resulted in extra rototilling and weed
brushing in the holding area.

To ensure good ramet health the following management
activities were carried out in the 12,000-tree clone banks:
inventories, irrigation maintenance, fertilization, mowing
and weeding/brushing, label replacement and foliar
sampling. Extensive headland mowing was necessary to
control weeds and prevent brush from moving in.

Insect (root collar weevil and spruce leader weevil) and
disease monitoring was carried out to keep abreast of
potential pest problems. Updated clonebank data base.
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Skimikin Seed Orchards

5.1.11

Keith Cox

Summary for Projects 404,411, 501, 1503, 3502,
4002, and 4057E13.

Work was funded in eight of the seed orchards, the research
plantations, and to help monitor and control the Mountain
Pine Beetle infestation at Skimikin in 2009.

Nelson Mid and High Sx (404 & 501)

The West Kootenay (Nelson mid and high elevation)
spruce orchards had 207 replacement grafts maintained in
the holding area, and 11 were transplanted into orchard
301. The orchards were surveyed for insects and disease,
six rust brooms (Chrysomyxa Arctostaphyli), and 19 weevil
(Pissodes strobi) attacked tops were removed, rodents were
baited, and the orchards were sprayed with Bz# for spruce
budworm.

Kamloops-Quesnel Pw (1503)

The white pine orchard (#609) was monitored extensively
because of the mountain pine beetle and the pine cone
moth, resulting in 52 trap counts being done over the
season, plus many visual surveys. The orchard was sprayed
with Sevin XLR in late May for the mountain pine beetle
using two orchard lifts fitcted with spray units. No trees
were attacked.

Bulkley Valley Low Sx (3502)

In the three spruce orchards for the Bulkley Valley low
the crop was sprayed for spruce cone maggot and spruce
cone rust. Another 302 replacement grafts were made,
517 grafts were maintained in the holding area, and eight
were transplanted into orchard 208. The crop was 41.8
hectolitres and yielded 58.769 kilograms of seed.

On August 21, 2009, the day the crop collection was
complete, a wildfire started approximately five kilometers
north-west of Skimikin on a dry, rocky, south-facing slope
covered with mountain pine beetle killed lodgepole pine.

The fire remained at one to two hectares throughout the
day as it was assessed and then dropped on by air tankers
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and a helicopter. At 3:30 pm a hot, searing wind from the
SW fanned the fire and it quickly spread up the hillside
out of control. It took approximately ten days for crews
to contain the fire as it spread NE over the mountain and
threatened the Notch Hill and Turtle Valley areas. We
were on evacuation alert during that time and spent three
tense days in smoke so thick that it was impossible to see
what the fire was doing. All of our mobile equipment was
moved into an open field and the cone crop and some key
equipment were moved to Kalamalka.

Peace River Mid Sx (4002)

In the spruce orchard for the Peace River mid elevation
zone (#212) the 2793 trees were monitored for insects,
disease, and rodents. The orchard was sprayed with Bk for
spruce budworm. A total of 21 weevil damaged tops were
removed and the young orchard was baited extensively for
rodents.

Research Plantations (411)

The on-site research plantations were also monitored for
insects and disease and baited for rodents. The youngest
spruce plantation was sprayed for rust mites. More white
pine seedlings were planted for blister rust resistance
screening. The Ribes garden was maintained and white pine
seedlings were inoculated in September. The beginnings
of the white pine Age Related Resistance Trial (ARRT) was
planted in space made available in the new holding area,
where grafts had been removed to establish the new white
pine seed orchard (#351). The sites where plantations were
removed in 2008 were cultivated and reseeded. A Douglas-
fir and two lodgepole pine plantations were removed in the
fall. Some of the larger trees were shipped to the Salmon
River for riparian restoration work.

Mountain Pine Beetle (4057E13)

Extensive monitoring was done for the mountain pine
beetle and orchards 345 (Py) and 609 (Pw) were sprayed
with Sevin XLR in late May. The beetle traps were checked
twice a week and the trap counts peaked in early June (June
2 - 300) and again in July (July 14 — 210). This was down
considerably from 2007 when many of the trap counts were
in the 1000s.
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5.1.12 Kettle River Seed Orchard
Company (KRSO)

Rick Hansinger

Pollination And Pest Management in Central
Plateau Orchard 238 - Lodgepole Pine (SPU
1804)

Objectives

* Collect and store 3.0 litres of pollen for SMP in young Pli
Orchard 238 to increase the production of Class A seed to
500,000 plantables by summer 2010.

* Minimize filled seed losses from predation by Leptoglossus
through pesticide applications.

Results

* 2100 ml of pollen was vacuum collected in the Pli

CP low orchard which was cleaned, dried and stored for
application spring 2010. Genetic Worth G+21 class A.
Approximately 1,900 ml of pollen was applied to 2,000
ramets during the receptivity period from May 29 to June
1. Sources of pollen were VSOC, Kalamalka and Kettle
River. Three passes were completed. Remaining late pollen
was air blasted with the turbo fan sprayer.

* Developing cones were inspected for the presence of
Leproglossus and  the risk to the seed crop was deemed
negligible, pesticides were not applied.

Output and Deliverables

* 11.3 hl of cones were collected which will later yield a
total output of 208,000 potential trees.

TREE IMPROVEMENT PROGRAM

Pollination and Pest Management in Prince
George Orchard 237 - Lodgepole Pine (SPU
1210)

Objectives

* Collect and store 2.5 litres of pollen for SMP in young Pli
Orchard 237 to increase the production of Class A seed to
500,000 plantables by summer 2010.

* Minimize filled seed losses from predation by Leptoglossus
through pesticide applications.

Results

* 2550 ml of pollen was vacuum collected in the Pli

PG low orchard which was cleaned, dried and stored for
application spring 2010.Genetic Worth G+16.7 class A.
Approximately 2,200 ml of pollen was applied to 2,500
ramets during the receptivity period from May 28 to June
3. Sources of pollen were VSOC, Kalamalka and Kettle
River. Three passes were completed. Remaining late pollen
was air blasted with the turbo fan sprayer.

* Developing cones were inspected for the presence of
Leptoglossus and  the risk to the seed crop was deemed
negligible, pesticides were not applied.

Output and Deliverables

* 8.25 hl of cones were collected yielding a total of 919
grams of seed, 227 seeds/gr. Future potential trees - 129.4
K.
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5.1.13 Sorrento Seed Orchards
OTIP 1707, 1803 and 4057E37

Hilary Graham

Sorrento Seed Orchard manages two large lodgepole pine
orchards established in 2003 in partnership with SelectSeed
Company. These orchards supply seed for the Central
Plateau (CP) low elevation and the Bulkley Valley (BV) low
elevation seed planning units. The first cone crops were
harvested in 2007.

In 2009/10 OTIP funding was approved to maximize
potential seed yield through pollen application (SMP),
pollen collection, and protecting the crops from insect
damage. Also, with the orchard ramets increasing in size
and susceptibility to attack from the Mountain Pine Beetle
(MPB), an incremental project for MPB monitoring and
protective spraying was approved.

These young orchards produce very little pollen and
SMP is required for adequate fertilization. For the CP
orchard, pollen was purchased from the Vernon Seed
Orchard Company (VSOC) where a mature CP orchard
is established. Pollen was collected for the BV orchard at
VSOC, and the Kalamalka Forestry Centre (KFC). This
pollen was applied four times to all receptive flowers during
the pollination period. Thanks to the staff at VSOC and
KFC for providing the pollen we required.

Monitoring for cone and seed pests was done weekly
from mid-May to September to determine the need and
timing for control measures. Leproglossus seed bug was not
observed until the time of cone harvest, and spraying was
therefore not necessary.

TREE IMPROVEMENT PROGRAM

Cones harvested in the BV orchard yielded 340,000
plantables in 2009. In the CP orchard, the 2009 harvest
yielded approximately 196,000 plantables.

Mountain Pine Beetle (MPB)

In late May a protective insecticidal bole spray was

applied to approximately 500 susceptible ramets in the

two Pli orchards. MPB pheromone traps were set up and
monitored for the season, indicating a small population of
beetles in the area around the orchards. Orchard ramets
were monitored throughout the season for any sign of MPB
attack, and no ramets were affected.

Early seed production in these young orchards, and their
protection from MPB attack directly supports the FGC’s
goals by making more genetically improved seed available
for use in BC’s forests.

Plate 27.Pollinating the CP orchard at Sorrento.
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Technical Support Programs

Increasing Quality, Genetic
Gain, and Quantity of Yellow-
cedar Cuttings

Mark Griffin, John Ogg, Craig Ferguson and
John Russell

SPU 1113
Introduction

This project involves increasing the quantity and quality of
high-value yellow-cedar cuttings for the coastal program.
Objectives include:
1. provide the cultural treatments required to
improve hedge production,
2. enhance hedge composition by replacing lower-
genetic-value families and clones with newly
tested, improved clones.

Highlights

Pruning of greenhouse hedges occurred in May/June 2009.
The media for the greenhouse-grown container-planted
donor plants contained APEX 16-5-11 (in its second year
of release), augmented bi-weekly with applications of hi-sol.

In the autumn of 2009 there were 7401 donor plants
in the operational hedge. Analysis of the 12 year field
measurements was undertaken on series II material and
based on field performance, 4158 cuttings were set from the
best performing clones for the renewal of the operational
hedge. No roguing was done this year in the main
production greenhouse. Roguing was deferred until 2010.
Based on field performance data collected in 2007 the best
33 clones from series I were set as cuttings in fall 2008 to
renew the operational hedge. Five additional clones from
series III were also set at this time. By 2009, these clones
needed to be transplanted but due to funding restrictions,
they were not potted up, they were transplanted into 615
styroblocks. Next year, 3000 of these trees are scheduled
to be potted up and be moved into the main production
hedge.

In an effort to increase the rooting success of the clones
in the hedge, some 3976 cuttings were set to test hedge
rootability. A sampling of every clone from series 1&2&3
in the greenhouse was set to test each clone’s propensity to
root.

TREE IMPROVEMENT PROGRAM

Clones will be evaluated and poor performing clones
may be removed from production. Clones are being

evaluated annually on an ongoing basis.

Production from the operational hedge, during the
winter of 2010, some 50,000 cuttings were supplied to
various nurseries for a BC Timber Sales (BCT'S) sponsored
yellow cedar cutting trial and some 4000 cuttings were
supplied to Cairnpark for a North Island operational
setting.

Plate 28. Series | cuttings ready to be potted to bulk up the
operational hedge.

[
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Plate 29. Series Il cuttings set in 2009, scheduled to renew the
operational hedge in 2011.
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5.2.2

Estimating Pollen
Contamination in Coastal Seed
Orchards

Joe Webber

SPU 0113

Estimates of contamination in Douglas-fir (2009) and
western redcedar (2010) orchards were determined by

the procedures described by Woods et al. (1996) and

were among the highest recorded. For Douglas-fir,
contamination in Western Forest Products (WFP 166) and
TimberWest (TW 183) orchards was 45.8 and 34.0%,
respectively. For western redcedar, contamination in the
two orchards (WFP 198 and TW 140) was 70% in 2009
and above 90% in 2010.

Table 6 shows the Douglas-fir contamination level
from regional and orchard pollen loads for 2008 and
2009. Table 7 shows similar data for 2005-09. For 2005 to
2007, contamination levels were also estimated from DNA
paternity analyses.

While there is good agreement between estimates of
contamination from pollen monitoring and DNA paternity
analysis at low levels of contamination (<20%), we expect
the error associated with the estimate to be higher at higher
levels of pollen load. To determine if pollen monitoring can
provide useful estimates of contamination at higher levels,
the 2009 Douglas-fir crops from both WFP and TW will
be analyzed using the more robust DNA paternity analyses
by Dr. Yousry El-Kassaby, UBC. These results will be
available in 2011.

Western redcedar pollen contamination is large. Table
8 shows the contamination levels for both 2009 and 2010.
Contamination values in 2009 were in the order of 70%
and in 2010 the values exceeded 90%. It was the higher
regional values and not lower orchard values that resulted
in the high 2010 contamination values. There has not been
any attempt to estimate contamination in western redcedar
with DNA paternity analyses. Pollen monitoring can
provide estimates of the levels of contamination in western
redcedar orchards but there will be more uncertainty about
its actual level at higher pollen load values.

We do not know the effect of contamination in
western redcedar orchards. We assume contamination is
negative but is it important? The breeding value of Saanich
peninsula soil-based redcedar orchards is about 10%. If we
assume a contamination level of 80% and its breeding value
is 0%, then the GW of the seed lot would be reduced to
6% (5% female - 5%x0.8 males). Furthermore, the high
levels of contamination in western redcedar orchards will
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reduce selfing which does have a negative effect on GW.
What the actual effect of western redcedar contamination
has on GW is uncertain. However, with such high levels of
contamination, continued monitoring of contamination is
warranted.

Woods, J.H., M.U. Stoehr, and J.E. Webber. 1996.
Protocols for rating seed orchard seed lots in British
Columbia. Ministry of Forests, Research Program, Res.
Report 06. 26pp.

2008 2009
WFP- TW- WFP- TW-
166 183 166 183
REG PL 7.3 3.2 39.1 23.0
ORCH PL 48.9 28.6 85.4 67.8
%Contamination 14.9 11.2 45.8 34.0

Table 6. Estimates of Douglas-fir contamination from regional (REG)
and orchard (ORCH) pollen loads (PL) for each of two orchards (WFP-
166 and TW-183 in each of two years (2008 and 2009).

Douglas-fir Orchard Receptivity Pollen Load (7-day Monitors) and
%Contamination
(grains/mm?)
WFP W

2005 2006 2007 2008 2009 2008 2009
REG

PL 4.6 6.7 24.6 7.3 39.1 3.2 23.0
ORCH

PL 96.3 54.6 114.6 48.9 85.4 28.6 67.8
%Cont

PM 4.8 125 21.5 14.9 45.8 11.2 34.0

DNA 9.7 1.7 19.3 na na na na

Table 7. Estimates of Douglas-fir contamination (%Cont) from
regional (REG) and orchard (ORCH) pollen loads (PL) for each
of two orchards (WFP-166; 2005-2009 and TW-183; 2008-09).
Contamination estimates from DNA paternity analyses are also
shown where available.

2009 2010
WFP-  TW- WFP-
198 140 198 TW-140
REG PL 843 510 109.1 109.1
ORCHPL 1167  73.0 118.4 90.2
%Cont 722 698 92.1 100

Table 8. Estimates of western redcedar pollen contamination
(%Cont) from regional (REG) and orchard (ORCH) pollen load (PL)
data for each of two orchards (WFP-198 and TW-140) in each of two
years (2009 and 2010).for 2009 and 2010.
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523

Crown Pruning Technique for
North Okanagan Lodgepole
Pine Seed Orchards

Chris Walsh
Prepared by Joe Webber

Project SPU 0720

A top and lateral pruning trial was started in 2004 using
the MFR Bulkley Valley lodgepole pine seed orchard 230 at
Kalamalka. Tree height was about 4.5 meters and the crown
shape was more of a ball from previous crown pruning. The
three topping treatments were a control (Con), moderate
topping to 3.5-.40 m (Mod) and a severe topping to 2.5-
3.0 m (Sev) heights. Two lateral pruning treatments were
used to facilitate both cone harvest (Pick) and tractor
(Tract) access. All extending branches were pruned back

for tractor access (Tract) and a second treatment removed
interior branches to open the crown (light) and make cone
picker (Pick) access easier.

Two years after topping, cone numbers and seed yields
equaled or exceeded those from the untopped trees.
Moderate topping with Pick lateral pruning produced more
cones and seed yields, a trend that continued through to
2009.

Cone data for 2004-2006 were ocular estimates (with
higher error) but cone numbers for 2007-09 were estimated
by whole tree cone weights. Figure 9 shows the mean
number of cones per tree for each of the three topping
levels and Figure 10 shows the same data for each of the
two lateral pruning treatments by topping level. While
cone numbers in the topped trees were about equal to the
control trees, lateral pruning of interior branches (Pick)
on moderately topped trees (Mod) consistently produced
higher cone numbers.

Seed yields also showed higher numbers for the top
pruned trees. Figures 11 and 12 show the mean seed yields
(filled seed per cone) by topping level (Figure 11) and by
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lateral pruning treatment within each of the three topping
levels (Figure 12). Two years after pruning (2006), seed
yields were highest in the two top pruned treatments
(Figure 11) and remain highest untl the end of the trial in
2009. There was no clear treatment effect of lateral pruning
on seed yields (Figure 12). The trend for total seed per cone
(data not shown) was similar.

To illustrate the effect of crown pruning in lodgepole
pine seed production, we used the mean cone and seed
numbers by top and lateral pruned blocks totaled over the
three years (2007-2009). Cone numbers from 2005 and
2006 were not used because they were ocular estimates only.
Figures 13 and 14 show the mean number of filled seed per
tree (2007-2009) for each of the three top pruned blocks
(Figure 13) and two lateral pruned blocks (Figure 14). This
data clearly shows that moderate topped trees produce the
highest seed yields and the picker pruned trees produced
more seed than the lateral pruned trees across all three top
pruned blocks. It appears that, the within crown pruning
in the moderately topped trees produces the highest seed
yields four (2008) and five (2009) years after pruning, likely
a response to higher crown vigour in these trees.

Mean seed production per tree from the moderately
pruned trees compared to the control trees over the period
0f 2007 to 2009, was 58,000 and 45,000, respectively.

For the same period, mean seed production from picker
pruned trees was 48,600, 63,400 and 54,900, respectively
from control, moderate and severe pruned trees. The
corresponding mean number of seed per tree from

tractor pruned trees was 41,200, 52,600 and 48,100,
respectively. If we just compare picker and tractor pruning
in the moderate pruned block, picker trees produced
about 11,000 more seed per tree. Clearly, top pruning in
orchard 230 produced more seed than not top pruning.
We attribute this increase to crown re-invigoration from
pruning and can recommend moderate topping of trees
every three to five years.

The trial also measured cone dry weights, cone and seed
yields by crown height and the effect of protecting cones
with insect bags.
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Figure 9. Mean (+standard error) whole
tree seed-cone counts (calculated by
whole tree cone weights) for each of the
three topping treatments: Control (Con),
Moderate (Mod) and Severe (Sev): 2007 -
2009.
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Figure 10. Mean (+standard error) whole
tree seed-cone counts (calculated by
whole tree cone weights) for each of the
three topping (Con, Mod and Sev) and two
lateral pruning treatments (Pick and Tract):
2007 - 2009.

Figure 11. Mean (+/-standard errors)
filled seeds per cone (FSPC) for each of
the three topped blocks (Con, Mod, Sev):
2005-2009.
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Figure 12. Mean (+/-standard errors) filled
seeds per cone (FSPC) for each of the three
topped (Con, Mod, Sev) and two lateral
pruned (Pick, Tract) blocks: 2005 — 2009.

Figure 13. Mean filled seeds per tree for each
of the three topped blocks (Con, Mod, Sev):
2007 - 20009.

Figure 14. Mean filled seeds per tree for each
of the three top pruned (Con, Mod, Sev) and
two lateral pruned blocks (Pick, Tract): 2007
-2009.
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5.24 Collection of Crop Statistics

for Interior Lodgepole Pine
Orchards.

OTIP 0722 2009/10

Prepared for Michael Carlson
by Joe Webber

Seed yields (filled seeds per cone) from north Okanagan
orchards (NO) have not met expectations compared with
seed yields routinely realized at Prince George (PG). This
report summarizes the 2009 data collected for eight NO
and three PG lodgepole pine seed orchards and provides a
summary of annual statistics for cone and seed yields for
the period 2006 to 2009.

Figure 15 shows the mean number of cones per tree.
Cone numbers were down from previous years across all
NO orchards and were about the same as those produced
from PG orchards (especially if KAL 230 was excluded).

The trend for higher seed yields per cone but fewer
cones at PG continued in 2009 (Figure 16). The mean filled
seeds per cone (FSPC) for PG was 29.5 (+1.2) compared to
the mean value across all NO orchards of 14.3 (+0.68), a
difference of 15 FSPC between the two locations. Of note
is the seed production from PRT. Excluding KAL 230,
ESPC and total seed per cone (TSPC) are highest for all
NO orchards and in particular, PRT 311 had similar yields
to those observed in KAL 230.

However, even with more cone production from
NO orchards the low seed yields per cone made overall
production (seeds per ramet) from PG better. The mean
number of seeds per ramet between NO and PG was 4384
(£422) and 5349 (£598), respectively. If NO orchard 230
were excluded, the difference between NO and PG would
be greater than 1000 seeds per tree. Although standard
errors are shown, they are not strictly comparable because
sample size (N) for NO was 120 and for PG 45.

The mean TSPC for NO (KAL 230 data included) and
PG was 21 (+0.81) and 35 (1.4), respectively (Figure
17). The difference in 14 TSPC between NO and PG is
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important. We can account for some of the difference from
insect-bag effects but there still remains about 10-12 TSPC
that are lost in NO cones.

Insect bagged cones from 2009 produced about 2 FSPC
(Figure 18) and 2 TSPC (Figure 19) more than unbagged
cones, Over the four years observation, the loss of seed from
unbagged cones ranged from about 2 to 5 filled seeds per
cone with greatest losses occurring at Kalamalka and Tolko.
There was no seed loss from unbagged cones at PG. We
have consistently attributed the difference in bagged and
unbagged yields to insect predation (Leproglossus). While
concern has been raised that this difference is not an insect
effect, there is no other compelling reason being offered
to explain the differences observed. Since insect predation
does occur, it then becomes a discussion of magnitude. We
do not suggest that low seed set from NO orchards is solely
caused by insect predation but it is an important factor.

We continue to see about 10-15 fewer seeds per cone
from NO orchards compared to PG orchards. If bagging
effect accounts for about 4 seed per cone, we still cannot
account for about 5-10 fewer seed per cone from NO
orchards. We know the total seed potential (number of fully
developed seed coats) in lodgepole pine is 30-40 and the
number of actual seeds produced is about 20-25 (based on
PG results).

Cone size may provide a clue. PG cone dry weights
are about 2-3 grams heavier than NO cones (Figure 20).

It is difficult to compare cone yields as a function of cone
dry weight because we expect cone dry weight to vary by
orchard seed planning units (SPU). In 2006 and 2009, we
were able to compare three Prince George orchards (220-
PG, 223-CP and 228-BV) with three VSOC orchards
from the same provenance source (222-PG, 218-CP and
219-BV). Yields per cone mass were about double for PG
orchards while cone mass alone from VSOC orchards was
about 25% less than PG orchards. It appears from this data
that the cone dry weight alone does not account for seed
yield differences between PG and NO.

The steady rise in seed yields from PRT orchards is
encouraging. While cone numbers have remained about the
same over the four years, cone dry weight, and FSPC have
risen steadily and remain the highest of all north Okanagan
orchards (excluding KAL 230).
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Figure 15. Mean (t+standard
error) total number of cones per
ramet from each of five orchard
sites and twelve lodgepole pine
seed orchards: 2006 - 2009.

Figure 16. Mean (+standard
errors) filled seeds per cone
(FSPC) for each of five sites and
twelve orchards: 2006 - 2009.

Figure 17. Mean (+standard
errors) total seeds per cone
(TSPC) for each of five sites and
12 orchards: 2006 - 2009.
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Mountain Pine Beetle
Incremental Projects

5.3.1

Protecting Orchard Trees
from Mountain Pine Beetle
(MPB) Attack

Gary Giampa

Objectives

To protect 4793 pine trees in three seed orchards from
MPB attack and preserve seed production capacity. We will
also protect 151 Pli pollen donors in the Research Branch
blocks. This is a total of 4944 trees.

Activities

In consultation with the Interior Seed Orchard Pest
Management Biologist, we applied insecticide to tree stems
in seed orchards 230, 307 and 335 as well as the pollen
donors prior to the 2009 MPB flight. An Integrated

Pest Management monitoring program was initiated to
continuously evaluate the efficacy of the pre-flight spray
through the growing season. The monitoring program
consisted of twice-weekly checks of pheromone traps to
detect new flights of beetles dispersing into the orchards
and regular orchard tours to detect new attacks on orchard
trees.

TREE IMPROVEMENT PROGRAM

Results

Monitoring data indicated that all mature Interior pine seed
orchards were exposed to potentially harmful population
levels of MPB in the summer of 2009. The prophylactic
spray provided almost total protection. We did not lose

any of the 4944 susceptible trees to MPB in 2009 (several

unprotected windbreak trees were attacked, however).

Output and Deliverables

Results from the 2009 MPB protection program give us a
very strong indication that seed orchard pine trees can be
protected from MPB attack. While protection programs in
Interior seed orchards probably will need to be carried out
at most locations for the next 3-10 years, we are confident
that the sources of seed needed to replant the pine forests of
the province can be preserved until the ultimate collapse of
the MPB populations around BC.
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