Pesticide Efficacy Trials for
Seed Orchards and Seedling Nurseries



One part of our duties - Testing new pesticides



For us: Help growers reduce the pest damage



For us: Replace the older, more toxic pesticides

RESTRICTED ENTRY INTERVALS:

Crops Activity
Filberts (hazelnuts) Thinning 34
Hand harvesting, hand-line irrigation 21
All other activities 5
Peaches Thinning 32
Hand harvesting, hand-line irrigation 20
All other activities 3
Pears Thinning 28
Hand harvesting, hand-line irrigation 17
All other activities 1
Cherries Thinning 20
Hand harvesting, hand-line irrigation 9
All other activities 12 hrs
Hand harvesting (high bush) 12
Blueberries Hand harvesting (low bush) and all other 12 hrs
activities
Boxwood Thinning 7
All other activities 12 hrs
Hemlock, spruce, Balsam fir Thinning 13
All other activities 12 hrs
Christmas trees (Balsam fir, spruce, hemlock, pine), |Thinning 18
pine, oak, cedar Hand-line Irrigation 3
All other activities 12 hrs
Douglas fir (seed tree) Seed cone harvesting 48
Scouting 5
Grading, animal control, baiting 1
Sitka spruce (seed tree), spruce (seed tree and Seed cone harvesting 49
woodland) Scouting 5
Hand pruning, staking, tying 27
Grading, animal control, baiting 2
Lilac All activities 15
Holly All activities 12




Year of first Canadian registration

for “older” pesticides

Active ingredient | Trade names First
registration
carbaryl Sevin 1958
dimethoate Cygon, Lagon 1962
mancozeb Dithane, Manzate 1963
chlorothanonil Daconil, Bravo 1967
chlorpyrifos Dursban, Lorsban, Pyrate 1970
thiophanate-methyl Senator 1973




Pesticide Efficacy Trials

Work done by our company

Production

Pest

Years

Results

Seed orchard

Dioryctria

2009 to 2014

New registration

Seed orchard

Leptoglossus

2009 to 2012

New registration

Seed orchard

Contarinia

2009 to 2013

New registration

Seed orchard

White pine weevil

2010, 2013, 2014

New registration

Seed orchard

Pine shoot moth

2017 and 2018

New registration

Seed orchard

Pine needle cast

2017 and 2018

Change of program

Seed orchard

Sequoia pitch moth

2017 to 2023

In progress

Seedling nursery Botrytis 2018 Screening trial
Seedling nursery Fusarium 2021 Screening trial
Seedling nursery Herbicides 2021 and 2022 Screening trial




The trials follow guidelines from PMRA

Applicants for registration of pest control products must provide scientific information to
support the efficacy of each control product for its intended purposes. This avoids the use
of ineffective products or the use of excessive dosages, which may increase pesticide
residues in food and unnecessary exposure to applicators, bystanders and the
environment. Efficacious use of pest control products directly contributes to sustainable
pest management and risk reduction. Efficacy evaluation (i.e., a determination of
acceptable uses, rates and practices) also provides a necessary baseline for future risk
assessments and risk management decision-making.

Efficacy is defined as the ability of a pest control product to fulfil the claims made on the
product label. It includes the extent of control of the pest problem and considers any
adverse effects on the treated site. The purpose of the assessment of efficacy is to evaluate
product performance in order to establish appropriate label claims and to demonstrate
benefits to users at the lowest effective application rate. Pest control products must
provide consistent results without unacceptable damage or injury to the crop or
subsequent crops under normal use conditions. Data are required regarding:

(a) performance of the treatment on the target pest, (b) host tolerance to the treatment, and
(c) effect on rotational crops.




Pesticide Efficacy Trials

- Where we stand

Pest

Results

Still to do

Fir coneworm

New registration

Need to test Intrepid (IGR)

Leptoglossus

New registration

Contarinia

New registration

No option except Movento

White pine weevil

New registration

Pine shoot moth

New registration

Need to test Intrepid (IGR)

Pine needle cast

Change of program

Sequoia pitch moth

In progress

2023 - Continue mating disruption

Botrytis Screening trial Need to retest “new” fungicides
Fusarium Screening trial Need to retest “new” fungicides
Herbicides Screening trial 2022 was “field testing”




Trials In seedling nurseries




Survey Iin 2017 of nurseries across Canada
Sponsored by Forest Nursery Association of BC



Replies from 72% of nurseries contacted

Province Contacted Replies
British Columbia 25 22

Alberta 5 5
Saskatchewan 2 1
Manitoba 1 0
Ontario ) 2
Québec 9 7
New-Brunswick 2 1
Newfoundland 0 0]

- Total across Canada 53 38 -



Survey results for diseases and fungicides

Relative importance of diseases in Canadian forest seedling nurseries
Rating from O (lowest concern) to 3 (highest concern)

. Based on 37 facilities
Scleroderris canker

Damping off
Sirococcus
Root rot
Fusarium

Botrytis

1

Use of fungicide active ingredient
as a proportion of Canadian forest seedling nurseries (36 responses)

m etalaxyl-m
captan
biofungicides
iprodione
chlorothanonil

thiophanate-methyl




Survey results for insects and insecticides

Relative importance of insect pests in Canadian forest seedling nurseries
Rating from O (lowest concern) to 3 (highest concern)

Spider mite Based on 38 facilities
Shore fly
Caterpillar
Fungus gnat
Cutworm
Root weevil
Aphid
Lygus bug

0 1 2

Use of insecticide active ingredient
as a proportion of Canadian forest seedling nurseries (35 responses)

malathion
fatty acids
chlorpyrifos
carbaryl
cypermethrin

permethrin

75



Published in “Tree Planters’ Notes” (on the web)



Ruling by Health Canada in 2017

Based on the use site category definition for ornamentals,
forest seedling nurseries would be classified
as ornamentals.

Therefore, all end-use products
registered for use on ornamentals
may be used in forest seedling nurseries.

However, in order to be used
on forest seedlings grown in a greenhouse,
the end-use product must be registered
for use on greenhouse ornamentals.



“Use Site Category” - There are 33

The information is part of the pesticide label

i
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Home = Health = Product safety = Consumer Product Safety = Pesticides and Pest Management = Reqgistrants and Applicants = Product Application

= Use Site Category (DACO Tables)

Use-Site Category (USC) Definitions for Conventional Chemical

Pesticides

Table of Contents

Industry
« Society

Agriculture/Forestry

Agriculture/Forestry

Use-Site-Category

1. Aquaculture
and Aquatic Food
Sites
« Insecticides
» Herbicides
« Insect Growth
Regulators
(IGRs)
« Antifouling
products

2. Aquatic Non-
Food Sites
» Insecticides

Definition

Plants or animals produced in an aquatic (marine or fresh water)
environment for human consumption, as well as the equipment used for
the production of these commodities, including antifouling products for
nets, pens, ropes and cages/traps

Weed management in aquatic sites where food commodities may be
present

Outdoor natural and man-made environments (marine or fresh water)
such as rivers, lakes, ponds, water gardens, decorative fountains,
sewage ponds, irrigation lines, reservoirs, etc. for the control of,

Exclusions

» For hydroponics, see Greenhouse Food Crops (USC
#5) and Greenhouse Non-Food Crops (USC #6)

» For antifouling coatings for structures and materials not
used for aquaculture, see Underwater Structures and
Materials (USC #22)

« Treated water that will be subsequently used for
irrigation of crops could trigger additional data
requirements such as those under Terrestrial Feed
Crops (USC #13) and Terrestrial Food Crops (USC #14)

« Industrial Process Fluids (USC #17)
« Underwater Structures and Materials (USC #22)
« Swimming Pools (USC #29)

- . ! - ) | Nir (1120 £10



“Use Site Category” applicable to
Seed orchards and Seedling Nurseries

USC 4 — Forests and Woodlots

Forested areas and trees grown for use in
forestry industry, including:

e tree plantations

e site preparation

e seed production (seed orchard)

e conifer release

e Christmas tree plantations and nurseries

USC 6 — Greenhouse Non-Food Crops

Non-food crops growing in greenhouses and

other protected environments, including:

e non-food crops growing hydroponically,
indoors, in soil, or in soilless media

e seedlings for transplants

e oOrnamentals

USC 27 — Ornamentals outdoor

Non-food plants growing outdoors in the field or
in containers, for sale as ornamental plants or
when used as ornamentals in residential areas,
and public places such as parks. Including:

o flowers

e trees

e shrubs

e seed crops on non-agricultural land

e tree nurseries for silviculture production

e seed production (seed orchard)

e ornamentals grown under high tunnels

e tree seedling production under high tunnels
e tree injection of ornamental trees




Botrytis infection on Lodgepole pine seedling



Fungicides tested in 2018 screening trial



2 trials in BC Interior / Funding by FNABC

S



Results for impact on Botrytis at Site 1

Area Under Disease Progress Curve. Each point is 1440 data. Treatments Aug 7 + Oct 1.




Trials In seed orchards




Fir coneworm (Dioryctria abietivorella)



Trials for Fir coneworm

Year Funding Location Objective
2009 BC Ministry Forests Kalamalka Research | Screening (2 trials)
2010 BC Ministry Forests Kalamalka Research | Screening (2 trials)
2011 BC Ministry Forests Kalamalka Research | Efficacy (2 trials)
2012 Pest Management Centre | Kalamalka Research | Efficacy (2 trials)
2014 Pest Management Centre Bailey, VSOC Efficacy (2 trials)




Dioryctria: Results 2014 Trial (Bailey Orchard)

Sprays May 24 (8 days after first trap capture) and June 5 (12 days later)
Assessment August 1 on 170 cones per treatment

Treatment % with damage Seeds per cone
Untreated 67 24
Dimethoate 2.0 % 19 * 36 *
Delegate low rate 14 * 34 *
Delegate high rate 5 * 33 *
F (5,164) p = 0.0001 p = 0.0058




Delegate I1s now registered for fir coneworm

CONIFER SEED ORCHARDS (Douglas-fir, true firs, spruces, pines, larches, hemlocks)

For the control of fir coneworm, apply Delegate |Insecticide at the rate of 210 to 420 grams of product per
hectare using sufficient water volume to ensure thorough coverage of the foliage and cones. Time the
applications for newly hatched larvae for best control. Use the higher rate for high populations and/or
large larvae. Reapply if the pest population persists.

Apply a maximum of 3 applications of Delegate Insecticide per year with re-treatment interval of 14 to 21
days.

To reduce the potential for resistance development in target pest species do not make more than 2
consecutive applications of Group 5 insecticides (spinosyns). If additional treatments are required after 2
consecutive applications of Group 5 insecticides, rotate to an insecticide in a different group registered for
this use for at least one application.




Summary report
of all trials
43 pages

(If interested,
ask for a copy)



European pine shoot moth (Rhyacionia buoliana)



Trials In 2017 and 2018 at Vernon Seed Orchards

Spraying in late April for overwintering larva




2017: Mean number of flagging shoots per tree

Treatment application late April. Visual rating June 15.

Treatment Rate Spray |Damage %
date control
Untreated 36.6 --
Lagon 480E 0.2% April 21 14.8 60
Lagon 480E 0.5% April 28 5.4 85
Delegate WG 6.3g/15L April 21 2.3 04
Matador 120EC |1.55ml/15L | April 21 2.9 92
Flagship WG | 4759/15L | April 21 27.0 26
and May 2




Trial in 2017 to 2018 with air blast sprayer

Spraying In June targeting summer egg laying



Trial with Airblast for Pine shoot moth

Mean number of flagging shoots per tree
Treatment application June 19 and July 5, 2017. Visual rating June 15, 2018. n=50

Treatment | Rate |Orchard| % Orchard %
218 |control| 219 control
Untreated 14.4 7.5
Delegate | 4209/ha 0.72 05 0.78 90
Matador 104 ml / ha 1.22 02 0.73 90




Published in “Tree Planters’ Notes” (on the web)



Spruce weeVvil (Pissodes strobi)



Spruce weevil: 2014 Trial (Armstrong BC)

Sprays May 20 (early egg laying), June 3 (14 days later) and June 25
Weekly assessments of wilting shoots until September

Treatment % of trees with damage
Untreated 40

Delegate 0*

Matador 0*

Entrust 0*

F (9,190) p = 0.0001




Delegate Is now registered for white pine weevll




Phytotoxicity of EC product in 2014 trial



Pine shoot moth and Spruce weevll
How can we reach the larva inside the plant ?



For pesticides, 2 main “modes of action”

Contact
e Products applied to cover the plant or pest

Systemic
e Products absorbed into the plant or pest



Contact activity




Systemic activity



To be rigorous, “systemic” is not the proper word

Contact
e Products applied to cover the plant or pest

Penetrant pesticides (or systemic)
e Products absorbed into the plant or pest
e They include:
Localized penetrants (translaminar)
Move up only (acropetal penetrant)
Move up and down (true systemic)



Translaminar activity

Drawing from Fungicides for Field Crops. American Phytopathological Society. 2013.

Systemic:
moves within the plant

Translaminar:
moves from sprayed surface
to other surface




Delegate has “Translaminar” activity




Insecticides with translaminar activity



Fungicide Compass has translaminar activity

GENERAL INFORMATION:

COMPASS 50WG Fungicide is a fungicide with primarily preventative activity for use on turfgrass and

ornamentals. COMPASS 50WG Fungicide penetrates the plant and provides translaminar activity via a
high affinity for the waxy layer of the plant surface, localized vapor movement and re-deposition on the

plant.




“Acropetal penetrants” move up inside the plant

3) Moves to growing point

1) Droplets deposited on leaves

2) Moves upwards in xylem

4) No movement to roots

Drawing from lowa State University Extension



Most systemic insecticides are “acropetal”




III

Insecticide Altus is “acropetal” systemic

Section 2: The Product

ALTUS Insecticide is intended for the control of insect pests in a wide variety of
greenhouse vegetables, strawberries and ornamental crops, in outdoor nursery and
landscape ornamentals, and in Christmas tree plantations. ALTUS Insecticide is a broad-

spectrum insecticide that is acropetally systemic, moving from roots to the leaves in the
case of soil applications. ALTUS Insecticide moves translaminarly through the leaf

tissue in the case of foliar applications, and can provide control of pests on the
underside of leaves. ALTUS Insecticide is readily absorbed into leaf tissue and is
considered “rainfast” within 1 hour after spray dries.




Fungicides that are “acropetal” penetrants



True systemics move up (xylem) & down (phloem)

Follows the transport of sugars that move from leaves to roots and other storage organs



Insecticides: Only 1 active is a “true systemic”



Fungicides: Only 2 products are “true systemics”



Fungicide Aliette Is a true systemic

B——



Be careful. Most “systemic” pesticides
are local penetrant or move up (not down)

Contact
e Products applied to cover the plant or pest

Penetrant pesticides (or systemic)
e Products absorbed into the plant or pest
e They include:
Localized penetrants (translaminar)
Move up only (acropetal penetrant)



Recall the results for European pine shoot moth...

Treatment Rate Spray | Flagging %
shoots | control

Untreated 21.9
Lagon 480E 0.2% April 23 12.4 55
Delegate WG | 7-569/18L | April 23 1.1 06
Matador 120EC | 1.8ml/18L | April 23 3.0 39

|ntrepid 240DF | 18ml/18L April 23




Excellent results with Intrepid on pine shoot moth

Treatment Rate Spray | Flagging %
shoots | control
Untreated 27.9
Lagon A80E 0.2% April 23 12.4 55
Delegate e 7.569/18L April 23 1.1 06
Matador 120EC | 1.8 mi/18L | April 23 3.0 89
Intrepid 240DF | 18 mi/18L April 23 0.2 99




20009 trial for Dioryctria at Kalamalka Station...

Treatment Sprays % reduction
VS untreated
Untreated
Dimethoate 0.25% May 8 67 %
Delegate May 8 83 %
Delegate May 8, May 22 92 %
Intrepid May 8, May 22

Movento May 8, May 22 75 %




Excellent results with Intrepid on Dioryctria

Treatment Sprays % reduction
VS untreated
Untreated
Dimethoate 0.25% May 8 67 %
Delegate May 8 83 %
Delegate May 8, May 22 92 %
Intrepid May 8, May 22 100 %

Movento May 8, May 22 75 %




Intrepid - An insect growth regulator

GENERAL INFORMATION

Intrepid Insecticide is a suspension concentrate product for the control of listed lepidopteran larvae in
fruits, vegetables and tree nuts.

MODE OF ACTION

Intrepid Insecticide belongs to the diacylhydrazine class of insecticides and mimics the action of the
molting hormone of larval Lepidoptera. Upon ingestion, larvae undergo an incomplete and
developmentally premature molt which is ultimately lethal. This process interrupts and rapidly halts their
feeding. Feeding typically ceases within hours of ingestion although complete mortality of the larvae may
take several days. Affected larvae often become lethargic and develop discoloured areas or bands
between segments.




Sequoia pitch moth (Synanthedon sequoia)



Larvae feed inside the trunk
A concern on young trees



Spraying the trunks - 3 Trials in 2018 to 2020



Mean number of trees showing new pitch

3 applications Jun 26, Jul 11, Jul 26. Entrust 4 applications Jun 26, Jul 6, Jul 16, Jul 26
2020 Vernon Seed Orchard Co.

Treatment Rate % damage
Untreated control -- 10
Altacor WG 7.69g/12L 0
Delegate WG 429/121L 0
Entrust 80W 20ml/12L 0
Rimon 10EC 16.8ml/ 12 L 20




One problem with trunk spraying: low branches...



Organic apple growers spraying Synanthedon

Pictures by Tamara Richardson, Cawston BC




Mating disruption - 5 trials 2017 to 2023



Top: the male can find the calling female

Bottom: the male does not find the female
Drawings from US Department of Agriculture




Monitor adult flight - Use the proper lure !



Monitor new pitch - Larvae can live up to 2 years!



Mating disruption - Use the proper product !



Sequoia pitch moth — We need “ol”

pheromone

ISOMATE" DWB

BEHAVIORAL MATING DISRUPTION FOR DOGWOOD BORER (SYNANTHEDON SCITULA)

For use on pome fruit, stone fruit, tree nut, highbush blueberry and woody ornamental nursery

GUARANTEE:

crops

AGRICULTURAL

SLOW RELEASE GENERATOR
INSECT SEX PHEROMONE

READ THE LABEL BEFORE USING

(Z,2)-3,13-Octadecadien-1-yl Acetate
(E,Z)-2,13-Octadecadien-1-yl Acetate
(Z,2)-3,13-Octadecadien-1-ol
(E,Z)-2,13-Octadecadien-1-ol

79.84 %
5.46 %
1.50 %
0.27 %

CAUTION SKIN IRRITANT

REGISTRATION NO. 30589 PEST CONTROL PRODUCTS ACT

ISOMATE®-P PHEROMONE

BEHAVIORAL MATING DISRUPTION FOR PEACH TREE BORER

APPLE CLEARWING MOTH

FOR USE ON PEACHES, NECTARINES, CHERRIES, PRUNES, PLUMS, APRICOTS, Aj

PEARS, HAWTHORNE, MOUNTAIN ASH
AGRICULTURAL

(Z,7)-3,13 Octadecadien-1-yl Acetate
(E,Z)-3,13 Octadecadien-1-yl Acetate

GUARANTEE:

80.4 %
33%

ISOMATE®-PTB DUAL

BEHAVIORAL MATING DISRUPTION FOR PEACHTREE BORER (SYNANTHEDON EXITIOSA), AND
LESSER PEACHTREE BORER (SYNANTHEDON PICTIPES)

For use on stone fruits and almonds

AGRICULTURAL
SLOW RELEASE GENERATOR

READ THE LABEL BEFORE USING

(E,Z)-3,13 Octadecadien-1-yl Acetate
(Z,Z)-3,13 Octadecadien-1-yl Acetate

44.20 %

GUARANTEE:
43.74 %

REGISTRATION NO. 30042 PEST CONTROL PRODUCTS ACT

REGISTRATION NUMBER 27141 PEST CONTROL PRODUCTS ACT —



Where we stand today

Pesticide Efficacy Trials for Seed orchards and Seedling nurseries

Pest

Results

Still to do

Dioryctria

New registration

Need to test Intrepid (IGR)

Leptoglossus

New registration

Contarinia

New registration

No option except Movento

White pine weevil

New registration

Pine shoot moth

New registration

Need to test Intrepid (IGR)

Pine needle cast

Change of program

Sequoia pitch moth

In progress

Test DWB mating disruption

Botrytis Screening trial Need to retest "new” fungicides
Fusarium Screening trial Need to retest “new” fungicides
Herbicides Screening trial 2022 was “field testing”




Thank you for your attention !
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