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Focusing on Tomorrow Today        2-Day Interactive Short Course 

1

P Why does biological control matter? – Learn about 
the economic impact of biological control for the 
grower. 

P Are pesticides and biological control compatible? – 
Learn about the effects newer insecticides have 
on key natural enemies. 

P How do I know what’s out there? - Learn about 
new monitoring tools to determine natural 
enemy presence and importance. 

P Can we predict natural enemy presence in orchards 
to reduce their exposure to pesticides? - Learn 
about new models that will help you conserve 
natural enemies. 

P Which predators are most valuable in reducing 
codling moth? - Learn how to identify important 
natural enemies in your orchard. 

These and more questions are the focus of a 
Specialty Crops Research Initiative grant-funded 
project to enhance biological control in western 
apple, pear and walnut orchards.  
We invite you to our interactive workshop to 
learn more about natural enemies and novel 
tools to maximize biological control in your 
operation. 

2

Course highlights: 

• Discuss general principles of biological 
control in perennial crops with examples 
from apple, pear and walnut orchards. 

• Engage in understanding and solving 
issues related to secondary pest 
outbreaks and the impact of invasive 
pests on IPM practices. 

• Practice developing IPM programs and 
strategies that support biological 
control. 

• Learn how to identify key natural 
enemies and pests they control. 

• Discover new tools for monitoring 
natural enemies. 

• Explore web resources and how they can 
help you to integrate biological control 
into your management strategy. 

• Learn from new research the effects of 
pesticides on natural enemies. 

• Understand the economic consequences 
of natural enemy removal in orchards. 

The information presented in this short course is helpful and relevant to 
most perennial cropping systems. 

Enhancing Biological Control in 
Western Orchards 

USDA-NIFA SCRI grant #2008-04854 enhancedbiocontrol.org 
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Dr. Vincent Jones1 email: vpjones@wsu.edu 
Washington State University, Dept. of Entomology, Tree Fruit Research 
and Extension Center, Wenatchee, WA 
Vince’s program specializes in novel approaches to population ecology 
and behavior of tree fruit pests with a focus on strategies to enhance 
biological control through the development of phenology models for key 
NEs, development of attractants and improved monitoring. 

Dr. Jay Brunner1 email: jfb@wsu.edu 
Washington State University, Dept. of Entomology, Tree Fruit Research 
and Extension Center, Wenatchee, WA 
Jay’s research focuses on tree fruit crop IPM with specialization in 
sampling methods and action thresholds, insect phenology and predictive 
modeling, evaluation of BC agents, and use of MD for management of 
Lepidoptera pest.  

Dr. Nick Mills 1 email: nmills@berkeley.edu 
University of California Berkeley, Dept. of ESPM 
Nick’s research is focused on biological control of insect pests and the 
ecology of insect parasitism and predation. One of the aspects of his 
work is to discover new elements of natural enemy biology providing a 
direct linkage to the implementation of improved biological control and 
a reduced reliance on pesticide intervention in IPM. 

Dr. Thomas Unruh2 email: thomas.unruh@ars.usda.gov 
USDA-ARS, Wapato, WA 
Tom’s research focuses on biological control with emphasis on 
enhancement of natural enemies in orchard IPM systems, predator 
release practices, efficacy of attractants, augmentative BC and habitat 
manipulations. 

Dr. Dave Horton2 email: david.horton@ars.usda.gov 
UDSA-ARS, Wapato, WA 
Dave’s research emphasis is on biorational management of temperate 
fruit insect pests, enhancing BC in orchard IPM systems, optimization of 
insect attractants and evaluation of HIPVs used for NE monitoring. 

Dr. Peter Shearer3 email: peter.shearer@oregonstate.edu 
Oregon State University, MCARC, Hood River, OR,  
Peter’s research activities involve studies on the management of 
arthropod pests of pome and stone fruits by enhancing IPM strategies and 
tactics including chemical, cultural, and biological control. Current focus 
areas include: sublethal effects of new pesticides on natural enemies, 
insecticide resistance management and evaluating impact of pesticides 
on target and not-target arthropods. 

Meet the Experts: Presenters 
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Dr. Karina Gallardo1 email: karina_gallardo@wsu.edu 
Washington State University, School of Economic Sciences, Tree Fruit 
Research and Extension Center, Wenatchee, WA 
Karina is an Agribusiness Extension Specialist working in the area of 
enhancing value-added opportunities for specialty crops with a focus on 
consumer demand analysis and economics of technological change. 

Dr. Ute Chambers2 email: uchambers@wsu.edu 
Washington State University, Dept. of Entomology, Tree Fruit Research 
and Extension Center, Wenatchee, WA 
Ute is the Project Manager for the WSU Decision Aid System. Her 
research and outreach focuses on IPM strategies for orchard pests, insect 
phenology modeling and the impacts of microhabitat and 
thermoregulation behavior on insect development. 

Dr. Lynn LeBeck1 email: exdir@anbp.org 
Association of Natural Biocontrol Producers (ANBP), Clovis, CA 
Lynn is the Executive Director for ANBP, a non-profit organization that 
serves the commercial biocontrol industry in North America. Quality 
control and the effective use of beneficial predators, parasitoids, and 
entomopathogenic nematodes, are among their highest priorities. 

Mr. Steve Castagnoli3 email: steve.castagnoli@oregonstate.edu 
Oregon State University, MCARC, Hood River, OR,  
Steve is the Extension Horticulturist for Hood River County providing area 
growers with the tools they need to maintain an industry that is both 
economically and environmentally sustainable. Steve’s main focus is 
supporting the area tree fruit industry with relevant educational 
programs through implementation projects, workshops, field days, 
informational meetings, and newsletters. 

Dr. Marshal Johnson1 email: marshall.johnson@ucr.edu 
University of California at Riverside, Dept. of Entomology, Kearney Agric. 
Center, Parlier, CA 
Marshall is an expert in biological control and is responsible for tree crop 
extension in the San Joaquin Valley. Recent research has focused on 
perennial tree crop pests with an emphasis on developing alternative 
pest management strategies minimizing pesticide use while providing 
growers practical and feasible control. 

Dr. Gene Miliczky2 email: gene.miliczky@ars.usda.gov 
UDSA-ARS, Wapato, WA 
Gene is an expert in insect and spider identification with a strong interest 
in insect life history, ecology, and pest management.  He has been 
working in tree fruits with Dr. Dave Horton for the past 10 years 
investigating the role of extra-orchard habitats on the pest and natural 
enemy community in orchards. (Gene prefers pictures of his work.) 

Dr. Angela Gadino2 email: angela.gadino@wsu.edu 
Washington State University, Dept. of Entomology, Tree Fruit Research 
and Extension Center, Wenatchee, WA 
Angela is the Project Coordinator for SCRI project: “Enhancing Western 
Orchard Biological Control” and performs research and outreach aimed 
at promoting the adoption of sustainable ecosystem-based pest 
management strategies. 
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Key to footnote symbols 
Numbers following people's name indicate which course location that person will be 
featured: 

1 - CTC, Wenatchee, WA 
2 - ESD, Pasco, WA 
3 - Pine Grove Grange, Hood River OR 

Dr. Jeff Olsen3 email: jeff.olsen@oregonstate.edu 
Oregon State University, Yamhill County Extension, McMinnville, OR 
Jeff is the Extension Horticulturalist for the counties in the northern part of 
the Willamette Valley, the area with most of the hazel orchards. His expertise 
covers all the horticultural crops grown in the area, including walnuts, 
chestnuts, cherries, pip fruit and nursery crops. He is also involved in U.S. and 
international horticultural extension organizations. 

Mr. Rick Hilton3 email: Richard.hilton@oregonstate.edu 
Oregon State University, Southern Oregon Research and Extension Center, 
Medford, OR 
Rick works with a research program whose goal is to develop ecologically sound 
pest management strategies and tactics and to introduce and demonstrate 
those tools and techniques to growers and field managers. 

Dr. Clive Kaiser3 email: clive.kaiser@oregonstate.edu 
Oregon State University, Umatilla County Extension, Milton-Freewater, OR. 
Clive is an Extension Horticulturalist based in the greater Walla Walla Valley. 
He works primarily in cherries, apples, soft fruit, wine grapes and viticulture. 
He specializes in problems relating to cherry crack, apple sunburn and overall 
orchard health. 

Ms. Wendy Jones1 email: wendyej@wsu.edu 
Washington State University, Tree Fruit Research and Extension Center, 
Wenatchee, WA 
Wendy is a researcher working to gather, interpret and disseminate IPM and 
biological control information. She maintains several web sites including the 
Enhanced BC project site and the Pest Management Transition project site. 

Ms. Karen Lewis2 email: kmlewis@wsu.edu 
Washington State University, Grant County Extension, Ephrata, WA 
Karen is an Extension Horticulturist that works with industry and academic 
partners to identify, develop, and evaluate tools, technologies and practices 
that improve fruit quality that in turn increases consumer demand and the 
growers return on investment. Specific areas of interest include: Integration of 
people, technology and perennial systems, electric light duty farm vehicles, 
mobile platform and over the row technologies, mechanized thinning, and 
efficient orchard systems. 

Dr. Nadine Lehrer2 email: nlehrer@wsu.edu 
Washington State University, Tree Fruit Research and Extension Center, 
Wenatchee, WA 
Nadine is a Rural Socioligist and is experienced in measures of adoption and 
diffusion of agricultural innovation, farm worker health education, 
environmental pesticide issues, and US agricultural policy development. 

Meet the Experts: Discussion Facilitators  
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Presentations 
Day 1 

Course Schedule 

Time Activity Type Title 
Morning Session 

8:00 Introduction Welcome and Overview of Course 

8:30 Presentation General Overview and Introduction to  
Biological Control (BC) 

9:10 Presentation Principles of Pest/NE Interactions 

9:50  Break 

10:10 Presentation Key Natural Enemy Groups:  
Life histories and peast control 

10:45 Exercise Identification of Key BC Agents 

11:35 Review Review of morning session with Q&As 

12:00  Lunch 

Afternoon Session 
1:00 Presentation Natural Enemy Monitoring 

1:25 Presentation Natural Enemy Phenology 

2:00 Presentation BC Resources on the Web 

2:25 Exercise Windows of Opportunity 

2:55  Break 

3:15 Presentation Effects of Pesticides on Natural Enemies 

3:55 Exercise Case Study #1: Secondary Pest Problems –  
Why did they get out of control? 

4:30 Review Review of afternoon session with Q&As 

4:55 Reception Social Hour and Poster Session of Day 1 Topics 

6:00  End of Day1 – dinner on your own 
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Day 1 

Presentation 1: Overview & 
Introduction to BC 
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Presentation 2: Principles of 
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Presentation 3: Key Natural Enemy 
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Presentation 4: Exercise - Natural 
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Presentation 5: NE Monitoring 
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Presentation 6: NE Phenology, 
Modeling and IPM 
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Presentation 7: BC Resources on the 
Web 
Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
(A full list of web resources is on page 
197 in this workbook.) 
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Presentation 8: Exercise - Windows 
of Opportunity  
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Short Exercise Task #1: Windows of Opportunity for PLR & OBLR 
 
Task 1a: On the chart below, mark when parasitoids are present and when you should avoid 
sprays; then mark when sprays can be applied without harming PLR parasitoids. 

PLR Phenology 

OBLR Phenology 

Task 1b: On the chart below, mark when parasitoids are present and when you should avoid 
sprays; then mark when sprays can be applied without harming OBLR parasitoids. 
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Short Exercise Task #2: Timing of LR control treatments 
 
Task 2a: On the chart below, mark the period when LR parasitoids are active in the orchard. 
 
Task 2b: On the chart below, mark when OBLR treatments are recommended using DAS (for 
overwintering and summer generations). When are LR parasitoids affected? 
 

Use the information from the DAS screen shots on the next page to complete this exercise. 
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(A larger version of this chart can be 
found in the Resources of this 
workbook on page 202.) 
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Presentation 9: Effects of Pesticides 
on Natural Enemies  
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Next...  

Case Study #1: Secondary Pest Problems - Why did they get out of control? 

(Refer to materials starting on page 165) 
 
 
 
 
 
 
 
 
 
 
 

 End of Day 1 Presentations 
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Presentations 
Day 2 

Course Schedule 

Time Activity Type Title 
Morning Session 

8:00 Introduction Welcome and Review of Day 1 

8:30 Presentation Effects of Pesticides in the Field 

9:00 Presentation Use of Bait Sprays in IPM Programs:advantages and 
limitations 

9:25 Presentation Microbial Control in Orchard Systems 

10:00 Presentation Synthesis of Pesticide Effects 

10:30  Break 

10:55 Presentation Using commercially available natural enemies for 
biological control 

11:15 Presentation Conservation biological control through habitat 
modifications 

11:45 Review Review of morning session with Q&As 

12:05  Lunch 

Afternoon Session 
1:05 Exercise Case Study #2: Designing BC Friendly IPM Programs 

2:05p Introduction Economics of BC – premises behind the model 

2:20p Presentation Economics of BC – results of economic model 

2:55p  Break 

3:15p Exercise Case Study #3: Restoring BC after a major disruptive 
event; invasive insect: BMSB 

4:15p Review Overall Summary of Short Course 

4:40p Evaluation Evaluation of Short Course 

4:55p Reception Social Hour and Poster Session of Day 2 Topics 

6:00p  End of Short Course 
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Presentation 2: Use of Bait Sprays in 
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Presentation 3: Microbial Control in 
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Presentation 4: Synthesis of 
Pesticide Effects 
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Presentation 5: Using Commercially 
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Presentation 6: Conservation 
Biological Control through Habitat 
Modifications 
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Next... 

Case Study #2: Designing BC 
Friendly IPM Programs for either 

apple or pear 
(Refer to exercise material on page 169) 

 
Case Study #3: Restoring BC After a 
Major Disruptive Event and dealing 

with a new invasive pest 
(Refer to exercise material on page 185) 
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Case	
  Study	
  #1	
  Scenario	
  1	
  
Secondary Pest Problems - Why did they get out of control? 

Crop = Apple - Focus on spider mites 
	
  
Situation: 

• This	
  is	
  a	
  large	
  (100	
  acre)	
  apple	
  orchard	
  with	
  a	
  modern	
  high-­‐density	
  planting.	
  	
  

• Insect	
  damage	
  in	
  cullage	
  assessment	
  for	
  the	
  last	
  three	
  years	
  is	
  show	
  below.	
  	
  

• Total	
  packout	
  is	
  high,	
  21	
  boxes	
  per	
  bin	
  (84%).	
  	
  

	
  

	
   Percent of Injury – Cullage Assessment 	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Campy
*	
   Thrips	
   Sunburn	
   Bruises	
  

Other	
  
non-­‐
insect	
  

Total	
  %	
  

2009	
   1	
   0	
   5	
   1	
   5	
   15	
   32	
   41	
   100	
  
2010	
   2	
   0	
   0	
   0	
   0	
   21	
   25	
   52	
   100	
  
2011	
   0	
   0	
   1	
   0	
   0	
   23	
   27	
   49	
   100	
  

	
   *	
  Campy	
  =	
  Campylomma	
  
	
  

Management Program – Monitoring: 
	
  

The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  Pheromones	
  have	
  been	
  a	
  part	
  of	
  the	
  IPM	
  program.	
  	
  
	
  

Pest	
   CM	
   Campy	
  /	
  
thrips	
   LR	
   Mites	
   Aphids	
   Other	
  

pests	
  
Methods	
  
used	
  	
  

2009-­‐2011	
  

1	
  trap	
  with	
  
combo	
  lure	
  
per	
  5	
  acres	
  

Beat	
  tray	
  	
   None	
   Visually	
  
observe	
  

Visually	
  
observe	
  

Visually	
  
observe	
  

Results	
  
Ave.	
  

Moths/trap	
  
2.3	
  

Campy/tray
=0.3	
  

thrips/tray=
3	
  

Did	
  not	
  
monitor	
  

Easy	
  to	
  see,	
  
brown	
  
leaves	
  

Some	
  on	
  
shoots,	
  WAA	
  
present	
  

none	
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Management Program – Pest Control: 
	
  
The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  	
  
	
  

Pest	
  control	
  
program	
  -­‐	
  

products	
  used	
  

CM	
  
generation	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil,	
  	
  
Lorsban	
  

Application	
  
	
   Delayed	
  dormant	
   Scale,	
  mites,	
  

aphids	
  

$20	
  
$30	
  
$25	
  

100%	
  

Pheromone	
  
Application	
  	
  
Delegate	
  
Application	
  

1st	
  &	
  2nd	
  	
   Bloom	
   Codling	
  moth,	
  
thrips	
  

$110	
  
$15	
  
$59	
  
$25	
  

100%	
  

Rimon	
  
Application	
   1st	
   Petal	
  Fall	
   Codling	
  moth,	
  

leafrollers	
  
$55	
  
$25	
   100%	
  

Delegate	
  
Application	
  	
   1st	
   1st	
  	
  spray	
  –	
  

delayed	
  egg	
  hatch	
   Codling	
  moth	
   $59	
  
$25	
   100%	
  

Delegate	
  
Application	
  	
   1st	
   2nd	
  	
  spray	
  

14	
  day	
  interval	
   Codling	
  moth	
   $59	
  
$25	
   100%	
  

Nexter	
  
Application	
  	
   	
   3rd	
  spray	
  –	
  late	
  

July	
   Spider	
  mites	
   $21	
  
$25	
   100%	
  

	
   	
   	
   Total	
   $578	
   	
  
	
  
Class Exercise	
  I:	
  Secondary Pest Problems	
  	
  
 
GOAL:	
  	
  Propose	
  a	
  new	
  management	
  program	
  restoring	
  biological	
  control	
  of	
  spider	
  mite	
  while	
  

maintaining	
  or	
  increasing	
  fruit	
  quality	
  (packout).	
  
	
  

1. Identify	
  the	
  issues	
  that	
  are	
  likely	
  causing	
  a	
  problem	
  with	
  spider	
  mites.	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  
2. Mark	
  the	
  pesticides	
  in	
  the	
  pest	
  control	
  table	
  above	
  that	
  are	
  harmful	
  to	
  predatory	
  mites	
  

(Galendromus	
  occidentalis,	
  Western	
  predatory	
  mite	
  –	
  WPM).	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  
&	
  2	
  (on	
  pages	
  206-­‐207)	
  to	
  help	
  you	
  make	
  these	
  decisions.	
  

	
  
3. With	
  the	
  goal	
  of	
  keeping	
  fruit	
  quality	
  high,	
  at	
  least	
  from	
  pest	
  injury,	
  similar	
  to	
  the	
  past	
  three	
  

years,	
  what	
  changes	
  would	
  you	
  make	
  in	
  your	
  monitoring	
  and	
  pest	
  control	
  program	
  to	
  
enhance	
  biological	
  control	
  of	
  spider	
  mites?	
  Fill	
  out	
  the	
  monitoring	
  and	
  pest	
  control	
  program	
  
tables	
  out	
  below.	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  &2	
  (on	
  pages	
  206-­‐207)	
  to	
  choose	
  pesticides	
  
that	
  are	
  least	
  harmful	
  to	
  natural	
  enemies.	
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Monitoring program changes  
	
  

Pest	
   Codling	
  
moth	
  

Campylomma
/thrips	
   Leafroller	
   Mites	
   Aphids	
   Other	
  

pests	
  
Method	
  used	
  
(traps,	
  visual,	
  
beat	
  tray,	
  
other)	
  	
  
	
  

	
   	
   	
   	
   	
   	
  

Number	
  (traps,	
  
samples,	
  trees)	
  
	
  

	
   	
   	
   	
   	
   	
  

Unit	
  area	
  
sampled	
  (acre,	
  
tree,	
  etc.)	
  	
  
	
  

	
   	
   	
   	
   	
   	
  

	
  
Propose changes in products that you would recommend for pest control.  
	
  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
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4. In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  
other	
  activities	
  might	
  you	
  implement	
  to	
  reduce	
  problems	
  with	
  secondary	
  pests?	
  

	
  
1. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

3. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

4. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  
	
  

5. Optional:	
  If	
  you	
  have	
  time,	
  compare	
  the	
  costs	
  of	
  your	
  new	
  pesticide	
  program	
  with	
  the	
  
original	
  pest	
  control	
  program.	
  (Use	
  the	
  pesticide	
  cost	
  table	
  on	
  page	
  209.)	
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Crop = Apple - Focus on Leafroller 
	
  
Situation: 
	
  

• This	
  is	
  a	
  large	
  (100	
  acre)	
  apple	
  orchard	
  with	
  a	
  modern	
  high-­‐density	
  planting.	
  	
  

• Insect	
  damage	
  in	
  cullage	
  assessment	
  for	
  the	
  last	
  three	
  years	
  is	
  show	
  below.	
  	
  

• Total	
  packout	
  is	
  high,	
  22	
  boxes	
  per	
  bin	
  (84%).	
  	
  

	
  

	
   Percent of Injury – Cullage Assessment 	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Campy
*	
   Thrips	
   Sunburn	
   Bruises	
  

Other	
  
non-­‐
insect	
  

Total	
  	
  %	
  

2009	
   3	
   0	
   0	
   1	
   0	
   20	
   22	
   54	
   100	
  
2010	
   5	
   3	
   0	
   0	
   5	
   22	
   21	
   44	
   100	
  
2011	
   0	
   0	
   0	
   0	
   0	
   34	
   27	
   39	
   100	
  

	
   *	
  Campy	
  =	
  Campylomma	
  
	
  

Management Program – Monitoring: 
	
  
The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  Pheromones	
  have	
  been	
  a	
  part	
  of	
  the	
  IPM	
  program.	
  	
  
	
  

Pest	
   Codling	
  
moth	
  

Campylomma/
thrips	
   Leafroller	
   Mites	
   Aphids	
   Other	
  

pests	
  
Methods	
  
used	
  	
  

2009-­‐2011	
  

1	
  trap	
  with	
  
combo	
  lure	
  
per	
  10	
  acres	
  

Beat	
  tray	
  	
   None	
   None	
   Visually	
  
observe	
  

Visually	
  
observe	
  

Results	
  
Moths/trap	
  

3.5	
  
max	
  =	
  12	
  

Campy/tray	
  
=	
  0.1	
  

thrips/tray=7	
  

Did	
  not	
  
monitor	
  

Did	
  not	
  
monitor	
  

few	
  on	
  
shoots,	
  no	
  
WAA	
  
present	
  

none	
  

	
  

	
  

Case	
  Study	
  #1	
  Scenario	
  2	
  
Secondary Pest Problems - Why did they get out of control? 
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Management Program – Pest Control: 
	
  
The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  	
  
	
  

Pest	
  control	
  
program	
  -­‐	
  

products	
  used	
  

CM	
  
generation	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil,	
  	
  
Esteem	
  

Application	
  	
  
	
   Delayed	
  dormant	
   Scale,	
  mites,	
  

aphids	
  

$20	
  
$48	
  
$25	
  

100%	
  

Carzol	
  
Application	
   	
   Bloom	
   thrips	
   $56	
  

$25	
   100%	
  

Proclaim	
  
Application	
   1st	
   Petal	
  Fall	
   leafroller	
   $40	
  

$25	
   100%	
  

Altacor	
  
Application	
   1st	
   1st	
  	
  spray	
  	
  

delayed	
  egg	
  hatch	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

Altacor	
  
Application	
   1st	
   2nd	
  	
  spray	
  

14	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

Intrepid	
  
Application	
   	
   3rd	
  spray	
  –	
  early	
  

July	
   leafroller	
   $30	
  
$25	
   100%	
  

	
   	
   	
   Total	
   $424	
   	
  
	
  
	
  
	
  
Proposed New Management Program:  
	
  
GOAL:	
  	
  Propose	
  adjustments	
  in	
  the	
  pest	
  control	
  program	
  that	
  would	
  enhance	
  biological	
  control	
  of	
  

leafrollers	
  while	
  maintaining	
  or	
  increasing	
  fruit	
  quality	
  (packout).	
  	
  
	
  

1. Identify	
  the	
  issues	
  limit	
  the	
  biological	
  control	
  of	
  leafrollers.	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2. Mark	
  the	
  pesticides	
  in	
  the	
  pest	
  control	
  table	
  above	
  that	
  could	
  be	
  harmful	
  to	
  leafroller	
  
parasitoids	
  (Colpoclypeus	
  florus).	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  &	
  2	
  (on	
  pages	
  206-­‐207).	
  

	
  
3. With	
  the	
  goal	
  of	
  keeping	
  fruit	
  quality	
  high,	
  at	
  least	
  from	
  pest	
  injury,	
  what	
  changes	
  would	
  you	
  

make	
  in	
  your	
  monitoring	
  and	
  pest	
  control	
  program	
  to	
  enhance	
  biological	
  control	
  of	
  
leafrollers?	
  	
  Fill	
  out	
  the	
  monitoring	
  and	
  pest	
  control	
  program	
  tables	
  out	
  below.	
  Use	
  the	
  
pesticide	
  effect	
  tables	
  1	
  &	
  2	
  (on	
  pages	
  206-­‐207)	
  to	
  choose	
  pesticides	
  and	
  timings	
  that	
  would	
  
be	
  least	
  harmful	
  to	
  or	
  avoid	
  periods	
  when	
  natural	
  enemies	
  are	
  most	
  active.	
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Monitoring program changes  
	
  

Pest	
   Codling	
  
moth	
  

Campylomma/
thrips	
   Leafroller	
   Mites	
   Aphids	
   Other	
  

pests	
  
Method	
  used	
  
(traps,	
  visual,	
  
beat	
  tray,	
  
other)	
  	
  
	
  

	
   	
   	
   	
   	
   	
  

Number	
  (traps,	
  
samples,	
  trees)	
  
	
  

	
   	
   	
   	
   	
   	
  

Unit	
  area	
  
sampled	
  (acre,	
  
tree,	
  etc.)	
  	
  
	
  

	
   	
   	
   	
   	
   	
  

	
  
	
  
Propose changes in products that you would recommend for pest control.  
	
  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
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4. In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  
other	
  activities	
  might	
  you	
  implement	
  to	
  reduce	
  problems	
  with	
  secondary	
  pests?	
  

	
  
1. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

3. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

4. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  
5. Optional:	
  Compare	
  the	
  costs	
  of	
  your	
  new	
  pesticide	
  program	
  with	
  the	
  original	
  pest	
  control	
  

program.	
  (Use	
  the	
  pesticide	
  cost	
  table	
  on	
  page	
  209.)	
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Case	
  Study	
  #2	
  Scenario	
  1	
  
Designing BC Friendly IPM Programs 

Crop = Apple  
	
  
Situation:	
  

• You	
  have	
  taken	
  over	
  an	
  apple	
  orchard	
  with	
  the	
  history	
  outlined	
  below.	
  
• This	
  is	
  a	
  moderate	
  size	
  (40	
  acre)	
  apple	
  orchard	
  with	
  a	
  modern	
  high-­‐density	
  planting.	
  	
  
• The	
  variety	
  is	
  a	
  mix	
  of	
  Gala	
  (15	
  acres)	
  and	
  Fuji	
  (25	
  acres).	
  
• Insect	
  damage	
  in	
  cullage	
  assessment	
  for	
  the	
  last	
  three	
  years	
  is	
  below.	
  	
  
• Total	
  packout	
  is	
  modest,	
  19	
  boxes	
  per	
  bin.	
  	
  

	
   Percent	
  of	
  Injury	
  –	
  Cullage	
  Assessment	
   	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Campy
*	
   Thrips	
   Sunburn	
   Bruises	
  

Other	
  
non-­‐
insect	
  

Total	
  %	
  

2009	
   5	
   0	
   1	
   1	
   5	
   15	
   32	
   41	
   100	
  
2010	
   12	
   2	
   0	
   0	
   1	
   14	
   21	
   50	
   100	
  
2011	
   20	
   15	
   0	
   0	
   0	
   7	
   13	
   45	
   100	
  

	
  
Management Program – Monitoring: 
The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  Pheromones	
  have	
  not	
  been	
  a	
  part	
  of	
  the	
  IPM	
  program.	
  	
  

Pest	
   CM	
   Campylomma/
thrips	
   LR	
   Mites	
   Aphids	
   Other	
  

pests	
  

Methods	
  
used	
  	
  

1	
  trap	
  with	
  
1X	
  lure	
  per	
  
10	
  acres	
  

Beat	
  tray	
  	
   None	
   None	
   Visually	
  
observe	
   None	
  

2009	
  
Ave.	
  

Moths/trap	
  
8	
  

Campy/tray=	
  
0.3	
  

thrips/tray=3	
  
NA	
   NA	
  

Present	
  on	
  
shoots,	
  
WAA	
  
present	
  

NA	
  

2010	
  
Ave.	
  

Moths/trap	
  
12	
  

Campy/tray=	
  
0.1	
  

thrips/tray=7	
  
NA	
   NA	
  

Present	
  on	
  
shoots,	
  
high	
  WAA	
  	
  

NA	
  

2011	
  
Ave.	
  

Moths/trap	
  
23	
  

Campy/tray=	
  
0.0	
  

thrips/tray=6	
  
NA	
   NA	
  

Present	
  on	
  
shoots,	
  
high	
  WAA	
  	
  

NA	
  

• The	
  cost	
  of	
  the	
  monitoring	
  program	
  outline	
  above	
  is	
  estimated	
  to	
  be	
  $12	
  per	
  acre.	
  	
  	
  

• When	
  you	
  design	
  your	
  new	
  monitoring	
  program	
  below	
  consider	
  what	
  if	
  any	
  would	
  be	
  the	
  change	
  
in	
  cost	
  of	
  monitoring	
  and	
  if	
  this	
  increase	
  would	
  be	
  justified	
  and	
  how.	
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Management Program – Pest Control   

The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  	
  
	
  

Pest	
  control	
  
program	
  -­‐	
  
products	
  
applied	
  

CM	
  
generation	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Lorsban	
  

Application	
  
	
  	
   Delayed	
  dormant	
   Scale,	
  mites,	
  

aphids	
  

$20	
  
$30	
  
$25	
  

100%	
  

Carzol	
  
Application	
  

	
  	
   Bloom	
  
Campy*,	
  thrips	
  

	
  
$57	
  	
  
$25	
  

100%	
  

Esteem	
  
Application	
  

1st	
   Petal	
  Fall	
  
Codling	
  moth,	
  
leafrollers	
  

$48	
  
$25	
  	
  

100%	
  

Assail+oil	
  
Application	
   1st	
  

1st	
  	
  spray	
  -­‐	
  	
  egg	
  
hatch	
   Codling	
  moth	
  

$60	
  	
  
$25	
   100%	
  

Assail+oil	
  
Application	
   1st	
  

2nd	
  	
  spray	
  14	
  day	
  
interval	
   Codling	
  moth	
  

$60	
  	
  
$25	
   100%	
  

Delegate	
  
Application	
   2nd	
  

3rd	
  spray	
  –	
  mid	
  
July	
   Codling	
  moth	
  

$59	
  
$25	
  	
   100%	
  

Delegate	
  +	
  
Provado+	
  
Acramite	
  
Application	
  

2nd	
  	
  
4th	
  spray	
  –	
  early	
  

August	
  

Codling	
  moth,	
  
aphids,	
  
leafroller	
  

$59	
  	
  
$15	
  
$38	
  
$25	
  

100%	
  	
  

Diazinon	
  
Application	
  

	
  	
  
5th	
  spray	
  –	
  late	
  

July	
  
Spider	
  mites	
  

$32	
  
$25	
  

100%	
  

	
  	
   	
  	
   	
  	
   Total	
  cost	
   $	
  610	
   	
  	
  
	
   *	
  Campy	
  =	
  Campylomma	
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Class	
  Exercise	
  II:	
  Designing	
  a	
  BC	
  Friendly	
  Management	
  Program	
  	
  
	
  
GOAL:	
  	
  Design	
  a	
  BC	
  friendly	
  pest	
  management	
  program	
  that	
  over	
  the	
  next	
  five	
  years	
  maintains	
  or	
  
increases	
  fruit	
  quality.	
  

	
  
Resources:	
  	
  As	
  you	
  design	
  your	
  BC	
  friendly	
  IPM	
  program	
  take	
  advantages	
  of	
  the	
  resources	
  in	
  your	
  
workbook.	
  	
  These	
  would	
  include:	
  	
  
• Tables	
  of	
  pesticides	
  effects	
  on	
  NEs	
  (pages	
  206-­‐207)	
  
• Lists	
  of	
  NEs	
  most	
  common	
  in	
  apple	
  and	
  pear	
  orchards	
  (Day	
  1	
  presentations	
  on	
  NE	
  ID)	
  
• Information	
  given	
  in	
  different	
  presentations	
  	
  

	
  
	
  

1. What	
  are	
  your	
  key	
  and	
  secondary	
  pests	
  and	
  their	
  natural	
  enemies?	
  Make	
  a	
  list	
  in	
  the	
  table	
  below.	
  
	
  
Key	
  pests:	
   Natural	
  enemies:	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

Secondary	
  pests:	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
  
2. Mark	
  in	
  your	
  list	
  above	
  which	
  of	
  the	
  natural	
  enemies	
  can	
  likely	
  be	
  enhanced?	
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3. In	
  the	
  table	
  below	
  outline	
  a	
  monitoring	
  program	
  you	
  would	
  implement	
  to	
  enhance	
  biological	
  
control	
  and	
  maintain	
  or	
  increase	
  fruit	
  quality.	
  	
  

4. Include	
  the	
  method	
  use,	
  when	
  monitoring	
  would	
  occur,	
  frequency	
  of	
  monitoring,	
  and	
  
number	
  of	
  samples	
  taken	
  per	
  area	
  (traps	
  placed	
  or	
  trees	
  sampled).	
  	
  

• What	
  new	
  tools/practices	
  you	
  have	
  learned	
  about	
  would	
  you	
  employ	
  to	
  enhance	
  
biological	
  control	
  (e.g.	
  natural	
  enemy	
  monitoring)?	
  	
  

• When	
  and	
  how	
  would	
  you	
  change	
  your	
  monitoring	
  strategy	
  between	
  years?	
  	
  
• Optional:	
  compare	
  the	
  cost	
  between	
  your	
  new	
  and	
  the	
  old	
  monitoring	
  program.	
  	
  

	
  
Proposed	
  monitoring	
  program	
  	
  
	
  

Pest	
   Codling	
  
moth	
  

Campy/	
  
thrips	
  

Leaf-­‐
roller	
   Mites	
   Aphids	
   Other	
  

(	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  )	
  
Other	
  

(	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  )	
  
Method	
  used	
  
(traps,	
  
visual,	
  beat	
  
tray,	
  other)	
  	
  

	
   	
   	
   	
   	
   	
  
	
  

Number	
  
(traps,	
  
samples,	
  
trees)	
  

	
   	
   	
   	
   	
   	
  
	
  

Unit	
  area	
  
sampled	
  
(acre,	
  tree,	
  
etc.)	
  	
  

	
   	
   	
   	
   	
   	
  
	
  

	
  
	
  
	
  

5. In	
  the	
  two	
  tables	
  below	
  outline	
  a	
  pest	
  management	
  program	
  you	
  would	
  implement	
  that	
  
enhances	
  biological	
  control	
  and	
  maintains	
  or	
  increases	
  fruit	
  quality.	
  	
  

• Which	
  pesticides	
  would	
  you	
  change	
  from	
  the	
  current	
  program?	
  
• How	
  would	
  you	
  change	
  application	
  timing	
  to	
  protect	
  natural	
  enemies	
  and	
  effectively	
  

control	
  the	
  pests?	
  	
  
• How	
  would	
  your	
  management	
  program	
  change	
  from	
  year	
  1	
  to	
  year	
  5,	
  assuming	
  your	
  

control	
  practices	
  are	
  effective?	
  	
  
• Use	
  the	
  tables	
  showing	
  effects	
  of	
  pesticides	
  on	
  natural	
  enemies	
  to	
  help	
  you	
  choose	
  

pesticides	
  (pages	
  206-­‐207)	
  and	
  the	
  chart	
  (page	
  208)	
  for	
  application	
  timing.	
  	
  
• Optional:	
  if	
  you	
  have	
  time	
  calculate	
  the	
  cost	
  of	
  the	
  new	
  pest	
  control	
  program	
  by	
  using	
  the	
  

table	
  on	
  pesticide	
  costs	
  (page	
  209).	
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Propose products that you would recommend for pest control – year ONE.  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
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Propose products that you would recommend for pest control – year FIVE.  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
  
In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  activities	
  
might	
  you	
  implement?	
  
	
  

1.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

3.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

4.	
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Case	
  Study	
  #2	
  Scenario	
  2	
  
Designing BC Friendly IPM Programs 

Crop = Pear  
	
  
Situation: 

• You	
  have	
  taken	
  over	
  an	
  pear	
  orchard	
  with	
  a	
  history	
  outlined	
  below.	
  
• This	
  is	
  a	
  moderate	
  size	
  (30	
  acre)	
  pear	
  orchard	
  with	
  a	
  standard	
  planting.	
  	
  
• The	
  variety	
  is	
  a	
  mix	
  of	
  Bartlett	
  (30%),	
  and	
  Anjou	
  (70%).	
  
• Insect	
  damage	
  in	
  cullage	
  assessment	
  for	
  the	
  last	
  three	
  years	
  is	
  below.	
  	
  
• Total	
  packout	
  is	
  modest,	
  18	
  boxes	
  per	
  bin.	
  	
  

	
   Percent of Injury – Cullage Assessment 	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Psylla	
  
russet	
  

Mealyb
ug	
  

Pear	
  
russet	
  	
  

Limb	
  
rub	
  

Other	
  
non-­‐
insect	
  

Total	
  	
  %	
  

2009	
   3	
   0	
   0	
   10	
   1	
   20	
   22	
   44	
   100	
  
2010	
   2	
   3	
   0	
   24	
   5	
   5	
   26	
   35	
   100	
  
2011	
   4	
   1	
   0	
   15	
   0	
   25	
   23	
   32	
   100	
  

	
  
Management Program – Monitoring: 
The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  Pheromones	
  have	
  not	
  been	
  a	
  part	
  of	
  the	
  IPM	
  program.	
  	
  

Pest	
   Codling	
  
moth	
   Pear	
  psylla	
   Leafroller	
   Mites	
   Mealybug	
   Other	
  

pests	
  

Method	
  used	
  	
  
	
  

1	
  trap	
  with	
  
1X	
  lure	
  per	
  
10	
  acres	
  

Beat	
  tray	
  /	
  leaf	
  
samples	
   None	
   None	
   Visually	
  

observe	
  
Visually	
  
observe	
  

2009	
  
Moths/trap	
  

2.4	
  
max	
  =	
  17	
  

psylla/tray	
  
=	
  6	
  

nymphs/leaf	
  =	
  
2.3	
  

Did	
  not	
  
monitor	
  

Did	
  not	
  
monitor	
  

Low	
  
numbers	
  
present	
  

None	
  

2010	
  
Moths/trap	
  

1.9	
  
max	
  =	
  12	
  

psylla/tray	
  
=	
  15	
  

nymphs/leaf	
  =	
  
1.3	
  

Did	
  not	
  
monitor	
  

Did	
  not	
  
monitor	
  

Low	
  
numbers	
  
present	
  

None	
  

2011	
  
Moths/trap	
  

3.2	
  
max	
  =	
  17	
  

psylla/tray	
  
=	
  12	
  

nymphs/leaf	
  =	
  
3.3	
  

Did	
  not	
  
monitor	
  

Did	
  not	
  
monitor	
  

Low	
  
numbers	
  
present	
  

None	
  

• The	
  cost	
  of	
  the	
  monitoring	
  program	
  outline	
  above	
  is	
  estimated	
  to	
  be	
  $12	
  per	
  acre.	
  	
  	
  
• When	
  you	
  design	
  your	
  new	
  monitoring	
  program	
  below	
  consider	
  what	
  if	
  any	
  would	
  be	
  the	
  change	
  

in	
  cost	
  of	
  monitoring	
  and	
  if	
  this	
  increase	
  would	
  be	
  justified	
  and	
  how.	
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Management Program – Pest Control   

The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  	
  
	
  

Pest	
  control	
  program	
  
-­‐	
  products	
  used	
  

CM	
  gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  
with	
  appl.	
  

%	
  area	
  
treate
d	
  

Sulfur	
  80W	
  +	
  	
   	
  	
   Dormant	
   Pear	
  psylla	
  +	
  pear	
  
rust	
  mite	
  

25	
   100%	
  
Oil	
   	
  	
   20	
  

Application	
   	
  	
   20	
  
Oil	
  +	
   	
  	
   Delayed	
  

dormant	
  	
  
Pear	
  psylla	
   20	
   100%	
  

Warrior	
  II	
  +	
   	
  	
   10	
  
Lorsban	
   	
  	
   30	
  

Application	
   	
  	
   20	
  
Mancozeb	
  75DF	
  +	
   	
  	
   Cluster	
  bud	
   Pear	
  psylla	
  +	
  mites	
   35	
   100%	
  
Nexter	
  75WP	
   	
  	
   78	
  
Application	
   	
  	
   20	
  
Ultor	
  1.25SC	
   	
   Petal	
  fall	
   Pear	
  psylla	
   53	
   100%	
  

Mancozeb	
  75DF	
   	
  	
  
	
   	
  

35	
   	
  
Application	
   	
  	
   20	
  

Oil	
  +	
   	
  	
   Post	
  petal	
  
fall	
  

Mites	
  +	
  pear	
  psylla	
   5	
   100%	
  
Agrimek	
  0.15EC	
  +	
   	
  	
   87	
  
Ultor	
  1.25SC	
   	
  	
   53	
  
Application	
   	
  	
   20	
  

Delegate	
  25WG	
  +	
   1st	
  gen	
   1st	
  cover	
  
codling	
  moth	
  

spray	
  

Pear	
  psylla	
  +	
  codling	
  
moth	
  

59	
   100%	
  
oil	
   	
   3	
  

Application	
   	
  	
   20	
  
Delegate	
  25WG	
  +	
   1st	
  gen	
   2nd	
  cover	
  

codling	
  moth	
  
spray	
  

Pear	
  psylla	
  +	
  codling	
  
moth	
  

59	
   100%	
  
oil	
   	
   3	
  

Application	
   	
  	
   20	
  
Acramite	
  	
   	
   Summer	
   Spider	
  mites	
  +	
  

Pear	
  psylla	
  
58	
   100%	
  

Clutch	
   	
   50	
  
oil	
   	
  	
   3	
  

Application	
   	
  	
   20	
  
Sulfur	
  80W	
  +	
   	
  	
   Post	
  harvest	
   Pear	
  psylla	
  +	
  pear	
  

rust	
  mite	
  
25	
   100%	
  

oil	
   	
  	
   10	
  
Application	
   	
  	
   20	
  

	
  	
   	
  	
   	
  	
   Total	
  cost	
   901	
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Exercise: Designing a BC Friendly IPM Program  
	
  
GOAL:	
  	
  Design	
  a	
  BC	
  friendly	
  pest	
  management	
  program	
  that	
  over	
  the	
  next	
  five	
  years	
  maintains	
  or	
  
increases	
  fruit	
  quality.	
  
	
  
Resources:	
  	
  As	
  you	
  design	
  your	
  BC	
  friendly	
  IPM	
  program	
  take	
  advantages	
  of	
  the	
  resources	
  in	
  your	
  
workbook.	
  	
  These	
  would	
  include:	
  	
  

• Tables	
  of	
  pesticides	
  effects	
  on	
  NEs	
  (pages	
  206-­‐207)	
  
• Lists	
  of	
  NEs	
  most	
  common	
  in	
  apple	
  and	
  pear	
  orchards	
  (Day	
  1	
  presentations	
  on	
  NE	
  ID)	
  
• Information	
  given	
  in	
  different	
  presentations	
  	
  

	
  
	
  

1.	
  What	
  are	
  your	
  key	
  and	
  secondary	
  pests	
  and	
  their	
  natural	
  enemies?	
  Make	
  a	
  list	
  in	
  the	
  table	
  below.	
  
	
  
Key	
  pests:	
   Natural	
  enemies:	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

Secondary	
  pests:	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
   	
  

	
  
2.	
  Mark	
  in	
  your	
  list	
  above	
  which	
  of	
  the	
  natural	
  enemies	
  can	
  likely	
  be	
  enhanced?	
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3.	
  	
  In	
  the	
  table	
  below	
  outline	
  a	
  monitoring	
  program	
  you	
  would	
  implement	
  to	
  enhance	
  biological	
  
control	
  and	
  maintain	
  or	
  increase	
  fruit	
  quality.	
  	
  

4.	
  	
  Include	
  the	
  method	
  use,	
  when	
  monitoring	
  would	
  occur,	
  frequency	
  of	
  monitoring,	
  and	
  number	
  
of	
  samples	
  taken	
  per	
  area	
  (traps	
  placed	
  or	
  trees	
  sampled).	
  	
  

• What	
  new	
  tools/practices	
  you	
  have	
  learned	
  about	
  would	
  you	
  employ	
  to	
  enhance	
  
biological	
  control	
  (e.g.	
  natural	
  enemy	
  monitoring)?	
  	
  

• When	
  and	
  how	
  would	
  you	
  change	
  your	
  monitoring	
  strategy	
  between	
  years?	
  	
  
• Optional:	
  compare	
  the	
  cost	
  between	
  your	
  new	
  and	
  the	
  old	
  monitoring	
  program.	
  	
  

	
  
Proposed monitoring program  
	
  

Pest	
   Codling	
  
moth	
  

Pear	
  
psylla	
  

Leaf-­‐
roller	
   Mites	
   Aphids	
   Mealybug	
   Other	
  	
  	
  	
  	
  	
  	
  	
  	
  

(	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  )	
  
Method	
  used	
  
(traps,	
  
visual,	
  beat	
  
tray,	
  other)	
  	
  

	
   	
   	
   	
   	
   	
  
	
  

Number	
  
(traps,	
  
samples,	
  
trees)	
  

	
   	
   	
   	
   	
   	
  
	
  

Unit	
  area	
  
sampled	
  
(acre,	
  tree,	
  
etc.)	
  	
  

	
   	
   	
   	
   	
   	
  
	
  

	
  
	
  

5.	
  	
  In	
  the	
  two	
  tables	
  below	
  outline	
  a	
  pest	
  management	
  program	
  you	
  would	
  implement	
  that	
  
enhances	
  biological	
  control	
  and	
  maintains	
  or	
  increases	
  fruit	
  quality.	
  	
  

• Which	
  pesticides	
  would	
  you	
  change	
  from	
  the	
  current	
  program?	
  
• How	
  would	
  you	
  change	
  application	
  timing	
  to	
  protect	
  natural	
  enemies	
  and	
  effectively	
  

control	
  the	
  pests?	
  	
  
• How	
  would	
  your	
  management	
  program	
  change	
  from	
  year	
  1	
  to	
  year	
  5,	
  assuming	
  your	
  

control	
  practices	
  are	
  effective?	
  	
  
• Use	
  the	
  tables	
  showing	
  effects	
  of	
  pesticides	
  on	
  natural	
  enemies	
  to	
  help	
  you	
  choose	
  

pesticides	
  (pages	
  206-­‐207)	
  and	
  the	
  chart	
  (page	
  208)	
  for	
  application	
  timing.	
  	
  
• Optional:	
  if	
  you	
  have	
  time	
  calculate	
  the	
  cost	
  of	
  the	
  new	
  pest	
  control	
  program	
  by	
  using	
  the	
  

table	
  on	
  insecticide	
  costs	
  (page	
  209).	
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Propose products that you would recommend for pest control – year ONE.  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
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Propose products that you would recommend for pest control – year FIVE.  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
  

	
  
In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  activities	
  
might	
  you	
  implement?	
  
	
  

1.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

3.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

4.	
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Case	
  Study	
  #3	
  Scenario	
  1	
  
Dealing with Crisis and Restoring BC 

Resistance in the key pest 
	
  
Situation: 

• This	
  is	
  a	
  moderate	
  size	
  (30	
  acre)	
  apple	
  orchard	
  with	
  a	
  modern	
  high-­‐density	
  planting.	
  	
  
• The	
  variety	
  is	
  Fuji	
  with	
  crab	
  pollinizers.	
  
• Insect	
  damage	
  in	
  cullage	
  assessment	
  for	
  the	
  last	
  three	
  years	
  is	
  below.	
  	
  
• Total	
  packout	
  has	
  declined	
  from	
  22	
  packs	
  per	
  bin	
  to	
  17	
  packs	
  per	
  bin.	
  	
  
• The	
  orchard	
  has	
  had	
  increased	
  problems	
  controlling	
  codling	
  moth	
  over	
  the	
  last	
  three	
  years.	
  	
  
• Bioassay	
  of	
  codling	
  moth	
  from	
  this	
  orchard	
  shows	
  a	
  high	
  degree	
  of	
  resistance	
  to	
  Altacor.	
  
• You	
  have	
  been	
  asked	
  to	
  manage	
  the	
  orchard	
  with	
  a	
  history	
  outlined	
  below	
  and	
  to	
  produce	
  a	
  

crop	
  without	
  codling	
  moth	
  damage.	
  	
  

	
   Percent of Injury – Cullage Assessment 	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Campy
*	
   Thrips	
   Sunburn	
   Bruises	
  

Other	
  
non-­‐
insect	
  

Total	
  %	
  

2009	
   15	
   0	
   1	
   0	
   2	
   15	
   29	
   38	
   100	
  
2010	
   36	
   2	
   0	
   0	
   1	
   8	
   15	
   38	
   100	
  
2011	
   48	
   1	
   0	
   0	
   0	
   4	
   12	
   35	
   100	
  

	
   *	
  Campy	
  =	
  Campylomma	
  

Management Program – Monitoring: 

The	
  pest	
  monitoring	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  The	
  methods	
  have	
  remained	
  
essentially	
  the	
  same	
  for	
  the	
  last	
  three	
  years.	
  	
  
	
  

Pest	
   CM	
   Campylomma/
thrips	
   LR	
   Mites	
   Aphids	
   Other	
  

pests	
  

Methods	
  
used	
  	
  

1	
  trap	
  per	
  5	
  
acres	
  with	
  
combo	
  lure	
  	
  

Beat	
  tray	
  	
   None	
   Visually	
  
observe	
  

Visually	
  
observe	
   None	
  

2009	
  
Ave.	
  

Moths/trap	
  
5	
  

Campy/tray=	
  
0.3	
  

thrips/tray=3	
  
NA	
   Low	
  levels	
   Present	
  

on	
  shoots	
   NA	
  

2010	
  
Ave.	
  

Moths/trap	
  
22	
  

Campy/tray=	
  
0.1	
  

thrips/tray=7	
  
NA	
   Low	
  levels	
   Present	
  

on	
  shoots	
  	
   NA	
  

2011	
  
Ave.	
  

Moths/trap	
  
44	
  

Campy/tray=	
  
0.0	
  

thrips/tray=2	
  
NA	
   Moderate	
  

levels	
  

Present	
  
on	
  

shoots,	
  
high	
  WAA	
  	
  

NA	
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Management Program – Pest Control   

The	
  pest	
  control	
  program	
  used	
  in	
  2011	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  
the	
  same	
  for	
  the	
  last	
  five	
  years.	
  	
  	
  
	
  

Pest	
  control	
  
program	
  -­‐	
  

products	
  used	
  

CM	
  
generation	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Application	
   	
  	
   Delayed	
  dormant	
   Scale,	
  mites	
  

$20	
  
$25	
   100%	
  

Pheromone	
  
Application	
   	
   Pink	
   Codling	
  moth	
  

$50	
  
$15	
   100%	
  

Carzol	
  
Application	
  

	
  	
   Bloom	
   Campy*,	
  thrips	
   $57	
  	
  
$25	
  

100%	
  

Altacor	
  
Application	
  

1st	
   Petal	
  Fall	
   Codling	
  moth,	
  
leafrollers	
  

$48	
  
$25	
  	
  

100%	
  

Altacor	
  
Application	
  

1st	
   1st	
  	
  spray	
  	
  	
  	
  	
  	
  	
  	
  	
  
@	
  egg	
  hatch	
  

Codling	
  moth	
   $60	
  	
  
$25	
  

100%	
  

Altacor	
  
Application	
  

1st	
  
2nd	
  	
  spray	
  	
  

17	
  day	
  interval	
  
Codling	
  moth	
  

$60	
  	
  
$25	
  

100%	
  

Intrepid	
  +	
  
Provado	
  

Application	
  
	
  2nd	
  

3rd	
  spray	
  –	
  mid	
  
July	
  

Codling	
  moth	
  
$59	
  
$15	
  
$25	
  	
  

100%	
  

Altacor	
  +	
  
Acramite	
  
Application	
  

	
  2nd	
  
4th	
  spray	
  –	
  early	
  

August	
  
Codling	
  moth,	
  
leafroller	
  

$59	
  	
  
$38	
  
$25	
  

100%	
  	
  

Diazinon	
  
Application	
   	
  	
  

5th	
  spray	
  –	
  late	
  
July	
  

Woolly	
  apple	
  
aphid	
  

$32	
  
$25	
   100%	
  

	
  	
   	
  	
   	
  	
   Total	
  cost	
   $	
  654	
   	
  	
  
	
   *	
  Campy	
  =	
  Campylomma	
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Class Exercise III - Dealing with Crisis and Restoring Biological Control    
	
  
GOALS:   

• Manage	
  a	
  crisis	
  with	
  a	
  key	
  pest	
  that	
  has	
  developed	
  resistance	
  to	
  a	
  pesticide.	
  
• Consider	
  option	
  of	
  how	
  to	
  restore	
  BC	
  into	
  an	
  IPM	
  program.	
  

	
  
Scenario #1 – Dealing with CM resistance to Altacor  
	
  

• Your	
  assignment	
  is	
  to	
  bring	
  CM	
  back	
  under	
  control	
  –	
  reduce	
  cullage	
  to	
  acceptable	
  levels	
  (2-­‐4%	
  of	
  
all	
  culls),	
  as	
  inexpensively	
  as	
  possible	
  in	
  year	
  one.	
  	
  

• Outline	
  a	
  pest	
  control	
  program	
  you	
  would	
  implement	
  to	
  achieve	
  the	
  assigned	
  task	
  (use	
  blank	
  
program	
  below)	
  for	
  year	
  one.	
  	
  

	
  
Propose products that you would recommend for pest control – year ONE.  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
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• What	
  will	
  be	
  the	
  impact	
  of	
  the	
  program	
  outlined	
  above	
  on	
  biological	
  control	
  in	
  the	
  orchard?	
  	
  	
  
	
  
	
  
	
  

• If	
  the	
  program	
  you	
  used	
  in	
  year	
  one	
  will	
  disrupt	
  biological	
  control,	
  what	
  kind	
  of	
  a	
  program	
  will	
  
you	
  implement	
  in	
  the	
  following	
  years	
  to	
  restore	
  biological	
  control	
  in	
  the	
  orchard?	
  	
  Fill	
  in	
  the	
  
table	
  below	
  with	
  your	
  choice	
  of	
  products.	
  	
  

• How	
  long	
  do	
  you	
  think	
  it	
  will	
  take	
  to	
  restore	
  biological	
  control	
  to	
  previous	
  levels,	
  that	
  is,	
  no	
  need	
  
for	
  application	
  of	
  controls	
  for	
  secondary	
  pests?	
  	
  	
  
	
  
	
  

	
  

Propose products that you would recommend for pest control – year TWO +.  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
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In	
  addition	
  to	
  the	
  changes	
  in	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  activities	
  might	
  you	
  
propose	
  to	
  change	
  or	
  implement?	
  
	
  

1.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

3.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

4.	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

What	
  kinds	
  of	
  research	
  solutions	
  would	
  be	
  needed	
  to	
  deal	
  with	
  future	
  problems	
  such	
  as	
  this?	
  
	
  

1. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

2. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

3. 	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

4. 	
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Case	
  Study	
  #3	
  Scenario	
  2	
  
Dealing with Crisis and Restoring BC 

A new pest invades the region and your orchard 
	
  
Situation: 

• This	
  is	
  a	
  large	
  sized	
  (100	
  acre)	
  apple	
  orchard	
  with	
  a	
  modern	
  high-­‐density	
  planting.	
  	
  
• The	
  varieties	
  are	
  a	
  mix	
  of	
  Gala	
  (60%)	
  and	
  Fuji	
  (40%)	
  with	
  crab	
  pollinizers.	
  
• Insect	
  damage	
  in	
  cullage	
  assessment	
  for	
  the	
  last	
  three	
  years	
  is	
  below.	
  
• Total	
  packout	
  has	
  declined	
  from	
  22	
  packs	
  per	
  bin	
  to	
  15	
  packs	
  per	
  bin	
  in	
  the	
  last	
  year	
  alone.	
  
• Injury	
  from	
  stink	
  bugs	
  has	
  dramatically	
  increased	
  in	
  last	
  two	
  years.	
  
• The	
  injury	
  from	
  stink	
  bug	
  has	
  been	
  identified	
  as	
  coming	
  from	
  the	
  brown	
  marmorated	
  stink	
  bug	
  

(BMSB),	
  a	
  new	
  invasive	
  species	
  (see	
  fact	
  sheet	
  on	
  this	
  bug	
  on	
  page	
  210).	
  	
  
	
  

	
   Percent of Injury – Cullage Assessment 	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Campy
*	
   Thrips	
   Stink	
  

bugs	
   Bruises	
  
Other	
  
non-­‐
insect	
  

Total	
  %	
  

2009	
   4	
   1	
   1	
   1	
   2	
   0	
   32	
   59	
   100	
  
2010	
   2	
   2	
   0	
   1	
   1	
   12	
   24	
   58	
   100	
  
2011	
   1	
   0	
   0	
   0	
   0	
   67	
   9	
   23	
   100	
  

	
   *	
  Campy	
  =	
  Campylomma	
  
	
  
Management Program – Monitoring: 

The	
  pest	
  monitoring	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  The	
  methods	
  have	
  remained	
  
essentially	
  the	
  same	
  for	
  the	
  last	
  three	
  years.	
  	
  
	
  

Pest	
   CM	
   Campylomma/
thrips	
   LR	
   Mites	
   Aphids	
   Other	
  

pests	
  

Methods	
  
used	
  	
  

1	
  trap	
  per	
  5	
  
acres	
  with	
  
combo	
  lure	
  	
  

Beat	
  tray	
  	
   None	
   Visually	
  
observe	
  

Visually	
  
observe	
   None	
  

2009	
  
Ave.	
  

Moths/trap	
  
5	
  

Campy/tray=	
  
0.3	
  

thrips/tray=3	
  
NA	
   Low	
  levels	
   Present	
  

on	
  shoots	
   NA	
  

2010	
  
Ave.	
  

Moths/trap	
  
3	
  

Campy/tray=	
  
0.1	
  

thrips/tray=1	
  
NA	
   Low	
  levels	
   Present	
  

on	
  shoots	
  	
   NA	
  

2011	
  
Ave.	
  

Moths/trap	
  
2	
  

Campy/tray=	
  
0.0	
  

thrips/tray=2	
  
NA	
   Moderate	
  

levels	
  

Present	
  
on	
  

shoots,	
  
high	
  WAA	
  	
  

NA	
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Management Program – Pest Control   

The	
  pest	
  control	
  program	
  used	
  in	
  2011	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  
the	
  same	
  for	
  the	
  last	
  five	
  years.	
  	
  There	
  have	
  been	
  no	
  applications	
  for	
  control	
  of	
  secondary	
  pests	
  over	
  
the	
  last	
  five	
  years.	
  	
  	
  
	
  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  

CM	
  
gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Application	
   	
  	
   Delayed	
  dormant	
   Scale,	
  mites	
  

$20	
  
$25	
   100%	
  

Pheromone	
  
Application	
   	
   Bloom	
   Codling	
  moth	
  

$100	
  
$15	
   100%	
  

Intrepid	
  
Application	
  

1st	
   Petal	
  Fall	
   Codling	
  moth,	
  
leafrollers	
  

$30	
  
$25	
  	
  

100%	
  

Altacor	
  
Application	
  

1st	
   1st	
  	
  spray	
  	
  	
  	
  	
  	
  	
  	
  	
  
delayed	
  egg	
  hatch	
  

Codling	
  moth	
   $40	
  	
  
$25	
  

100%	
  

Altacor	
  
Application	
  

1st	
   2nd	
  spray	
  	
  
17	
  day	
  interval	
  

Codling	
  moth	
   $40	
  	
  
$25	
  

100%	
  

	
  	
   	
  	
   	
  	
   Total	
  cost	
   $345	
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Class Exercise III - Dealing with Crisis and Restoring Biological Control    
	
  
GOAL:	
  	
  Manage	
  the	
  crisis	
  associated	
  with	
  the	
  appearance	
  of	
  a	
  new	
  invasive	
  pest,	
  BMSB	
  	
  
	
  
Scenario #2 – dealing with presence of a new invasive pest, BMSB  
	
  

• In	
  this	
  scenario	
  we	
  are	
  just	
  asking	
  you	
  to	
  address	
  the	
  questions	
  below.	
  
	
  
What	
  are	
  the	
  most	
  likely	
  pest	
  control	
  options	
  for	
  controlling	
  BMSB?	
  	
  
	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

What	
  will	
  be	
  the	
  likely	
  impact	
  on	
  biological	
  control	
  when	
  implementing	
  the	
  above	
  controls	
  for	
  BMSB?	
  	
  
	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

What	
  barriers	
  will	
  exist	
  to	
  restoring	
  biological	
  control	
  into	
  an	
  IPM	
  program	
  that	
  must	
  deal	
  with	
  this	
  
new	
  pest?	
  	
  
	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
  	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

What	
  information	
  or	
  tools	
  for	
  managing	
  BMSB	
  would	
  be	
  needed	
  to	
  help	
  restore	
  biological	
  control	
  to	
  an	
  
orchard	
  dealing	
  with	
  this	
  new	
  pest?	
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List of Web Resources 

Biological Control Resources on the Web 
 
Enhanced BC Project  http://www.enhancedbiocontrol.org/ 
 
Pest Management Transition Project  http://pmtp.wsu.edu/ 
 
UC IPM  http://www.ipm.ucdavis.edu/ 

• Natural enemies - galleries  http://www.ipm.ucdavis.edu/PMG/NE/index.html 
 
Orchard Pest Management Guide  http://jenny.tfrec.wsu.edu/opm/ 
 
Cornell University – Guide to Natural Enemies in North America  
http://www.biocontrol.entomology.cornell.edu/ 
 
IPM Resources Michigan State University – Identifying natural enemies 
http://www.ipm.msu.edu/natural-enemies.htm 
 
OSU Integrated Plant Protection Center  http://www.ipmnet.org/ 

• Natural enemy pocket ID guide:  http://www.ipmnet.org/Pocket_Guide_of_Natural_Enemies.pdf 
 

Pacific Northwest Insect Management Handbook  http://uspest.org/pnw/insects 
 

DAS Home Page  http://das.wsu.edu 
 
Association of Natural Biocontrol Producers  http://www.anbp.org 
 
Koppert Biological Systems http://www.kopert.mobi 
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DAS Screen Shot 1 
Leafroller Overwintering Generation Management Recommendations 
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DAS Screen Shot 2 
Leafroller Summer Generation Management Recommendations 
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Table 1: Pesticide Effects 
Pesticide Effects on Natural Enemies (based on current research) 
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Table 2: Pesticide Effects 
Pesticide Effects on Natural Enemies (from WSU spray guide) 

Natural Enemy Relative Impact Guide
This table is intended as a guide to the relative impact of commonly applied pesticides to natural enemies that are important
components of an integrated pest management program on tree fruits. Use it in conjunction with the Pest Control Program for each
fruit crop. These give recommended rates and timing of sprays. The impact of some insecticides may vary considerably with the
history of use in a given orchard. This is especially true relative to their effect on the western predatory mite (WPM) and the apple
rust mite (ARM).

 

 Relative impact rating1

Trade Name Compound WPM2 ARM3 Colpoclypeus
florus4

Pnigallo
flavipes4

Aphelinus
mali Coccinellids4 Lacewing

Acramite 50WS bifenazate L -- -- -- -- -- --
Actara 25WDG thiamethoxam L8 L8 -- -- -- -- --
Agri-Mek 0.15EC abamectin H6 H6 M6 L -- M6 --
Altacor 35WDG chlorantraniliprole L -- -- -- L14 -- --
Ambush 25WP permethrin H L M -- -- -- --
Apollo 4SC clofentezine L L -- -- -- -- --
Asana 0.66EC esfenvalerate H L M M-H -- -- L
Assail acetamiprid M-H10 L H -- M-H14 -- M
Avaunt 30DG indoxacarb L9 L9 -- -- -- -- --
Aza-Direct 1.2%L azadirachtin -- -- L -- -- L --
Bacillus thuringiensis subsp.
kurstaki L L L L -- L --

Calypso 4F thiacloprid 10 L -- -- M-H14 -- --
Carzol 92SP formetanate hydrochloride M-H M-H H -- -- L --
Danitol 2.4EC fenpropathrin H -- -- -- -- -- --
Delegate 25WG spinetoram M-H13 -- -- -- H14 -- --
Diazinon diazinon L L H -- -- H --
Dimethoate dimethoate L-M L H -- -- H --
Dimilin 2L diflubenzuron -- -- H -- -- L --
Esteem 35WP pyriproxyfen -- -- M -- -- -- L
FujiMite 5%EC fenpyroximate -- M -- -- -- -- --
Guthion 50WP azinphos methyl L L H L H14 H --
Imidan 70W phosmet L L H L -- H L
Intrepid 2F methoxyfenozide L L L L -- -- L
Lannate methomyl H L -- -- -- -- --
Lorsban chlorpyrifos L-M L H H H14 H L

M-Pede potassium salts of fatty
acids M6 M6 -- -- -- L L

Nexter 75WSB pyridaben M H M-H -- -- -- --
petroleum oil-summer M6,7 L6 L L -- -- --
Pounce 3.2EC permethrin H L M -- -- -- --
Proganic Micronized Sulfur
92% sulfur, wettable M -- -- -- L14 -- --

Provado imidacloprid L8 L8 M-H6 -- -- M M-H

Rex Lime Sulfur lime sulfur/calcium
polysulfide M-H H -- -- -- -- --

Rimon 0.83EC novaluron M-H10 -- 11 -- M14 -- 12
Savey 50DF hexythiazox L L -- -- -- -- --
Sevin carbaryl M-H L-M H L H14 H L
Success 2F spinosad M -- M-H H -- L L
Surround WP kaolin clay M-H -- -- M -- M-H5 --
Thionex endosulfan L M-H M M -- M-H L
Ultor 1.25L spirotetramat L -- -- -- L14 -- --
Vendex 50WP fenbutatin oxide M H L -- -- L --
Vydate 2L oxamyl M-H -- H L-M -- M L

1Rating system: L = low impact, M = moderate impact, H = high impact, – no data available.
2WPM = western predatory mite, Typhlodromus occidentalis.
3ARM = apple rust mite, Aculus schlechtendali. Although ARM is a plant feeding species, its presence is very useful in maintaining
populations of Typhlodromus occidentalis.
4C. florus is a wasp parasitoid of leafrollers; P. flavipes is a wasp parasitoid of western tentiform leafminer. See Orchard Pest
Management for more information.
5Coccinellid data based on bioassays of late instar larvae of Harmonia axyridis, Hippodamia convergens, and Coccinella
transversoguttata. Kaolin data based on bioassays using Stethorus punctum.
6Overall negative impact is reduced due to short residual activity.
7Spray volume may be important in determining toxicity.
8Preliminary data; based on field trials of 4 cover sprays.
9Preliminary data; based on field trials with a single application.
10The use of this material has been associated with mite problems, although the effect is inconsistent; there appears to be moderate
acute toxicity, but more severe reproductive effects on WPM.
11100% mortality/sterility was caused by exposure to novaluron
12Novaluron has little or no acute toxicity to lacewing eggs, larvae, or adults; however, this material caused a near-complete
shutdown of egg hatch from exposed adults.
13While this material is toxic to WPM, it is also somewhat miticidal, and thus may not cause flare-ups of mites.
14Preliminary data, based on laboratory acute toxicity tests.
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Chart 1: CM & LR Spray Timing 

LR (larva) 
LR&CM (egg) 

CM 
(egg) 

CM 
(larva) 

CM 
(larva) 

CM 
(larva) 

CM 
(larva) 

CM 
(larva) 

Petal fall 
225-275 DD 

(50-100 DD pbf) 

375 DD 
(200 DD pbf) 

1st cover 
425 DD 

(250 DD pbf) 

Delayed 1st 
cover 

525 DD 
(350 DD pbf) 

2nd cover 
625-675 DD 

(450-500 DD pbf) 

Delayed 2nd 
cover 

725-825 DD 
(550-650 DD pbf) 

3rd cover 
875-925 DD 

(700-750 DD pbf) 

Proclaim 
Success 
Delegate 

Belt 
Bt 

 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

Proclaim 
Success 
Delegate 

Belt 
Bt 

Oil 
 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

 

Altacor 
Intrepid 
Rimon 
Esteem 

 
 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

 

Delegate 
Entrust 
Altacor 
Assail 

Calypso 
Intrepid 

virus 

 

Altacor 
Intrepid 
Rimon 
Esteem 

 
 

Delegate 
Entrust 
Assail 

Calypso 
virus  

+ 
Altacor 
Intrepid 
Rimon 
Esteem 

 May not need 
2nd cover 

 

pbf = post biofix 
Source: Pest Management Transition Project Handbook (http://pmtp.wsu.edu/handbook.html)  

Tank mix 



 

 

203 

Table 3: Pesticide Costs 
Average Cost of Pesticides Use per Acre 

Pesticide	
  name	
   $	
  per	
  acre	
  
(full	
  rate)	
   	
  

Pesticide	
  
name	
  

$	
  per	
  acre	
  
(full	
  rate)	
  

	
  Acramite	
   $38	
  	
  
	
  
Guthion	
   $28	
  	
  

Actara	
   $24	
  	
  
	
  
Intrepid	
   $30	
  	
  

Agrimek	
  	
   $87	
  	
  
	
  
Imidan	
   $30	
  	
  

Altacor	
   $40	
  	
  
	
  
Lorsban	
   $30	
  	
  

Assail	
   $55	
  	
  
	
  
Manzate	
  	
   $35	
  	
  

Avaunt	
   $37	
  	
  
	
  
Nexter	
   $21	
  	
  

Bt	
  	
   $25	
  	
  
	
  
Oil	
   $5/gal.	
  

Calypso	
   $54	
  	
  
	
  
Pheromone	
   $100	
  	
  

Carzol	
  	
   $56	
  	
  
	
  
Proclaim	
   $40	
  	
  

Centaur	
  	
   $48	
  	
  
	
  
Provado	
   $15	
  	
  

Clutch	
  	
   $65	
  	
  
	
  
Rimon	
   $55	
  	
  

CM	
  virus	
   $30	
  	
  
	
  
Sevin	
   $34	
  	
  

Danitol	
   $32	
  	
  
	
  
Success	
   $54	
  	
  

Delegate	
   $59	
  	
  
	
  
Sulfur	
  80W	
   $28	
  	
  

Diazinon	
   $32	
  	
  
	
  
Surround	
  WP	
   $40	
  	
  

Dithane	
  	
   $35	
  	
  
	
  
Thionex	
   $40	
  	
  

Envidor	
   $36	
  	
  
	
  
Ultor	
   $46	
  	
  

Esteem	
   $48	
  	
  
	
  
Warrior	
   $25	
  	
  

FujiMite	
   $28	
  	
  
	
  
Zeal	
   $64	
  	
  

	
  	
   	
  	
  
	
  
	
  	
   	
  	
  

Application	
  	
   $25	
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Fact Sheet: BMSB 
Brown Marmorated Stink Bug (BMSB), Halyomorpha halys 

BMSB	
  is	
  native	
  to	
  China,	
  Japan,	
  Korea	
  and	
  Taiwan.	
  It	
  may	
  have	
  been	
  introduced	
  to	
  
the	
  US	
  by	
  way	
  of	
  cargo	
  shipments	
  from	
  Asia.	
  It	
  is	
  considered	
  a	
  major	
  economic	
  
pest	
  in	
  Asia	
  attacking	
  a	
  variety	
  of	
  high	
  value	
  crops,	
  including	
  tree	
  fruit.	
  The	
  first	
  
discovery	
  of	
  BMSB	
  was	
  in	
  Allentown,	
  PA	
  where	
  it	
  quickly	
  spread	
  to	
  other	
  Mid-­‐
Atlantic	
  states.	
  It	
  is	
  now	
  found	
  in	
  29	
  states	
  across	
  the	
  US,	
  including	
  confirmed	
  
detections	
  in	
  northwest	
  OR	
  (Portland	
  south	
  to	
  Corvallis	
  and	
  east	
  just	
  past	
  Hood	
  
River)	
  and	
  in	
  southwestern	
  WA.	
  	
  
In	
  the	
  Mid-­‐Atlantic	
  states	
  devastating	
  crop	
  loss	
  has	
  already	
  occurred	
  in	
  
commercial	
  orchards	
  with	
  some	
  growers	
  losing	
  entire	
  blocks	
  of	
  stone	
  fruit.	
  
Severe	
  injury	
  was	
  also	
  detected	
  in	
  apples	
  and	
  pears.	
  Besides	
  tree	
  fruit	
  it	
  feeds	
  on	
  
over	
  300	
  host	
  plants,	
  including	
  corn,	
  soy	
  beans,	
  and	
  grapes.	
  	
  

Adults	
  and	
  nymphs	
  feed	
  on	
  fruit	
  beginning	
  in	
  the	
  
Spring	
  and	
  continuing	
  through	
  harvest.	
  The	
  images	
  
to	
  the	
  left	
  show	
  the	
  effect	
  of	
  stink	
  bug	
  feeding	
  on	
  
apple.	
  Dimples	
  and	
  even	
  cat-­‐facing	
  if	
  severe	
  
enough,	
  are	
  exterior	
  signs	
  of	
  feeding.	
  When	
  cut,	
  
internal	
  damage	
  appears	
  as	
  corkiness	
  similar	
  to	
  
bitterpit.	
  	
  There	
  is	
  one	
  generation	
  per	
  year	
  in	
  OR	
  
and	
  WA,	
  though	
  it	
  can	
  have	
  more	
  than	
  one	
  
generation	
  in	
  warmer	
  areas.	
  	
  

Traps	
  can	
  be	
  used	
  to	
  monitor	
  BMSB,	
  however,	
  the	
  true	
  pheromone	
  for	
  this	
  insect	
  has	
  yet	
  to	
  be	
  
identified.	
  	
  	
  
Control	
  of	
  stink	
  bugs	
  has	
  always	
  been	
  a	
  challenge.	
  Native	
  stink	
  bug	
  species	
  spend	
  most	
  of	
  their	
  life	
  cycle	
  
outside	
  pome	
  fruit	
  orchards	
  and	
  migrate	
  in	
  as	
  adults	
  in	
  late	
  season	
  to	
  feed	
  on	
  fruit.	
  	
  The	
  BMSB	
  is	
  
different	
  in	
  that	
  it	
  can	
  live	
  inside	
  the	
  orchard	
  and	
  complete	
  its	
  life	
  cycle	
  without	
  leaving.	
  	
  Of	
  course	
  it	
  
also	
  invades	
  orchards	
  from	
  other	
  crops	
  or	
  wild	
  habitats.	
  	
  	
  
The	
  list	
  of	
  insecticides	
  that	
  are	
  effective	
  against	
  BMSB	
  and	
  other	
  stink	
  bugs	
  is	
  shown	
  in	
  the	
  table	
  below.	
  	
  
All	
  of	
  these	
  insecticides	
  either	
  have	
  severe	
  limitations	
  on	
  their	
  use	
  and/or	
  will	
  disrupt	
  biological	
  
control.	
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Case	
  Study	
  #1	
  Scenario	
  1	
  
Secondary Pest Problems - Why did they get out of control? 

Crop = Apple - Focus on spider mites 
Proposed New Management Program:	
  	
  
 
GOAL:	
  	
  Propose	
  a	
  new	
  management	
  program	
  restoring	
  biological	
  control	
  of	
  spider	
  mite	
  while	
  

maintaining	
  or	
  increasing	
  fruit	
  quality	
  (packout).	
  
	
  

1. Identify	
  the	
  issues	
  that	
  are	
  likely	
  causing	
  a	
  problem	
  with	
  spider	
  mites.	
  

Over	
  spraying	
  for	
  control	
  of	
  codling	
  moth	
  based	
  on	
  cullage	
  levels	
  in	
  packout	
  and	
  on	
  monitoring	
  
results.	
  

Use	
  of	
  insecticides	
  that	
  are	
  highly	
  toxic	
  to	
  predatory	
  mites.	
  
	
  

2. Mark	
  the	
  pesticides	
  in	
  the	
  pest	
  control	
  table	
  above	
  that	
  are	
  harmful	
  to	
  predatory	
  mites	
  
(Galendromus	
  occidentalis,	
  Western	
  predatory	
  mite	
  –	
  WPM).	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  &	
  2	
  
to	
  help	
  you	
  make	
  these	
  decisions.	
  

	
  
Pest	
  control	
  
program	
  -­‐	
  

products	
  used	
  

CM	
  
generatio

n	
  
Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil,	
  	
  
Lorsban	
  

Application	
  
	
   Delayed	
  

dormant	
  
Scale,	
  mites,	
  
aphids	
  

$20	
  
$30	
  
$25	
  

100%	
  

Pheromone	
  
Application	
  	
  
Delegate	
  
Application	
  

1st	
  &	
  2nd	
  	
   Bloom	
   Codling	
  moth,	
  
thrips	
  

$110	
  
$15	
  
$59	
  
$25	
  

100%	
  

Rimon	
  
Application	
   1st	
   Petal	
  Fall	
   Codling	
  moth,	
  

leafrollers	
  
$55	
  
$25	
   100%	
  

Delegate	
  
Application	
  	
   1st	
  

1st	
  	
  spray	
  –	
  
delayed	
  egg	
  
hatch	
  

Codling	
  moth	
   $59	
  
$25	
   100%	
  

Delegate	
  
Application	
  	
   1st	
   2nd	
  	
  spray	
  

14	
  day	
  interval	
   Codling	
  moth	
   $59	
  
$25	
   100%	
  

Nexter	
  
Application	
  	
   	
   3rd	
  spray	
  –	
  late	
  

July	
   Spider	
  mites	
   $21	
  
$25	
   100%	
  

	
   	
   	
   Total	
   $578	
   	
  
	
  
Delegate	
  has	
  a	
  large	
  impact	
  on	
  predatory	
  mites.	
  	
  
Rimon	
  has	
  more	
  subtle	
  secondary	
  but	
  negative	
  effects	
  on	
  predatory	
  mite	
  reproduction.	
  	
  	
  
The	
  combination	
  of	
  Delegate	
  and	
  Rimon	
  would	
  increase	
  the	
  risk	
  of	
  spider	
  mite	
  problems.	
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3. With	
  the	
  goal	
  of	
  keeping	
  fruit	
  quality	
  high,	
  at	
  least	
  from	
  pest	
  injury,	
  similar	
  to	
  the	
  past	
  three	
  years,	
  
what	
  changes	
  would	
  you	
  make	
  in	
  your	
  monitoring	
  and	
  pest	
  control	
  program	
  to	
  enhance	
  
biological	
  control	
  of	
  spider	
  mites?	
  	
  

Fill	
  out	
  the	
  monitoring	
  and	
  pest	
  control	
  program	
  tables	
  out	
  below.	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  &	
  2	
  
to	
  choose	
  pesticides	
  that	
  are	
  least	
  harmful	
  to	
  natural	
  enemies.	
  

	
  
Below	
  are	
  possible	
  monitoring	
  activities	
  that	
  could	
  have	
  used	
  to	
  assess	
  the	
  level	
  of	
  different	
  pests.	
  	
  	
  

Some	
  kind	
  of	
  monitoring	
  program	
  for	
  pests	
  and	
  NE	
  is	
  foundational	
  to	
  a	
  good	
  IPM	
  program.	
  	
  

	
  
Monitoring program changes  

Pest	
   Codling	
  
moth	
  

Campylomma/
thrips	
   Leafroller	
   Mites	
   Aphids	
   Other	
  

pests	
  
Method	
  used	
  
(traps,	
  
visual,	
  beat	
  
tray,	
  other)	
  	
  

Combo	
  
lures	
   Beat	
  tray	
  

Visual	
  2-­‐
minute	
  
sample	
  

Visual	
  
exam	
  of	
  
leaves	
  

Visual	
  
exam	
  of	
  
shoots	
  

	
  

Number	
  
(traps,	
  
samples,	
  
trees)	
  

One	
  delta	
  
trap	
  

3	
  beats	
  	
  
25	
  trees	
   30	
  trees	
   5	
  leaves	
  

10	
  trees	
   20	
  trees	
   	
  

Unit	
  area	
  
sampled	
  
(acre,	
  tree,	
  
etc.)	
  	
  

2.5	
  acres	
   20	
  acres	
   20	
  acres	
   20	
  acres	
   20	
  acres	
   	
  

	
  
See	
  program	
  suggestions	
  on	
  next	
  page.	
  	
  

Retain	
  use	
  of	
  Lorsban	
  as	
  it	
  provides	
  some	
  suppression	
  of	
  Campylomma.	
  

Use	
  Intrepid	
  at	
  petal	
  fall	
  to	
  set	
  up	
  delayed	
  spray	
  for	
  CM.	
  	
  

Delay	
  first	
  spray	
  of	
  Altacor	
  -­‐	
  monitoring	
  results	
  will	
  determine	
  the	
  need	
  and	
  what	
  areas	
  should	
  
be	
  treated.	
  	
  

Plan	
  2nd	
  generation	
  CM	
  sprays	
  based	
  on	
  a	
  survey	
  of	
  1st	
  generation	
  damage.	
  	
  

If	
  fruit	
  injury	
  is	
  very	
  low	
  then	
  good	
  options	
  would	
  be	
  to	
  use	
  CM	
  virus	
  at	
  peak	
  hatch	
  of	
  second	
  
generation	
  OR	
  a	
  targeted	
  treatment	
  of	
  Calypso	
  where	
  there	
  is	
  most	
  pressure.	
  

$200	
  saved	
  in	
  program	
  can	
  be	
  put	
  towards	
  monitoring	
  or	
  additional	
  soft	
  products	
  and	
  
applications.	
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Propose changes in products that you would recommend for pest control.  
	
  

Pest	
  control	
  
program	
  -­‐	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
   %	
  area	
  treated	
  

Oil,	
  	
  
Lorsban	
  

Application	
  
	
   Delayed	
  

dormant	
  
Scale,	
  mites,	
  
aphids	
  

$20	
  
$30	
  
$25	
  

100%	
  

Pheromone	
  
Application	
  	
   1st	
  &	
  2nd	
  	
   Bloom	
   Codling	
  moth	
   $110	
  

$15	
   100%	
  

Intrepid	
  
Application	
   1st	
   Petal	
  Fall	
  

275	
  CMDD	
  
Codling	
  moth,	
  
leafrollers	
  

$30	
  
$25	
   100%	
  

Altacor	
  
Application	
  	
   1st	
   1st	
  	
  spray	
  –	
  	
  

525	
  CMDD	
   Codling	
  moth	
   $40	
  
$25	
  

100%	
  all	
  
area	
  need	
  
treating?	
  

CM	
  virus	
  OR	
  
Calypso	
  where	
  

needed	
  
Application	
  	
  

	
  

3rd	
  spray	
  –	
  
late	
  July	
  (use	
  
model	
  for	
  
timing)	
  

Codling	
  moth	
  
$30	
  OR	
  
$54	
  
$25	
  

Area	
  to	
  treat?	
  
20	
  to	
  100%	
  

	
   	
   	
   Total	
  
$375	
  
versus	
  
$578	
  

	
  

	
  
4. In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  

activities	
  might	
  you	
  implement	
  to	
  reduce	
  problems	
  with	
  spider	
  mites?	
  
	
  
Collect	
  shoots	
  from	
  orchards	
  with	
  stable	
  biological	
  control	
  of	
  spider	
  mites	
  to	
  introduce	
  populations	
  

of	
  predatory	
  mites.	
  	
  This	
  should	
  be	
  done	
  early	
  in	
  the	
  spring	
  to	
  allow	
  for	
  establishment	
  and	
  
buildup	
  of	
  the	
  predatory	
  mites.	
  	
  	
  

	
  
5. Optional:	
  If	
  you	
  have	
  time,	
  compare	
  the	
  costs	
  of	
  your	
  new	
  pesticide	
  program	
  with	
  the	
  original	
  

pest	
  control	
  program.	
  	
  See	
  program	
  cost	
  comparisons	
  above.	
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Crop = Apple - Focus on Leafroller 
	
  

	
   Percent	
  of	
  injury	
  –	
  Cullage	
  assessment	
   	
  

Crop	
  
year	
   CM	
  

San	
  
Jose	
  
scale	
  

LR	
   Campy
*	
   Thrips	
   Sunburn	
   Bruises	
  

Other	
  
non-­‐
insect	
  

Total	
  	
  %	
  

2009	
   3	
   0	
   0	
   1	
   0	
   20	
   22	
   54	
   100	
  
2010	
   5	
   3	
   0	
   0	
   5	
   22	
   21	
   44	
   100	
  
2011	
   0	
   0	
   0	
   0	
   0	
   34	
   27	
   39	
   100	
  

	
   *	
  Campy	
  =Campylomma	
  
	
  

Management Program – Monitoring: 

The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  for	
  
the	
  last	
  three	
  years.	
  	
  Pheromones	
  have	
  been	
  a	
  part	
  of	
  the	
  IPM	
  program	
  	
  

Pest	
   Codling	
  moth	
   Campylomma
/thrips	
   Leafroller	
   Mites	
   Aphids	
   Other	
  

pests	
  

Methods	
  used	
  	
  
2009-­‐2011	
  

1	
  trap	
  with	
  
combo	
  lure	
  
per	
  10	
  acres	
  

Beat	
  tray	
  	
   None	
   None	
   Visually	
  
observe	
  

Visually	
  
observe	
  

Results	
  
Moths/trap	
  

3.5	
  
max	
  =	
  12	
  

Camp/tray	
  
=	
  0.1	
  

thrips/tray=7	
  

Did	
  not	
  
monitor	
  

Did	
  not	
  
monitor	
  

few	
  on	
  
shoots,	
  no	
  
WAA	
  
present	
  

none	
  

	
  

Monitoring	
  of	
  codling	
  moth	
  with	
  too	
  few	
  traps.	
  	
  

Low	
  captures	
  suggest	
  a	
  low	
  CM	
  population,	
  which	
  is	
  supported	
  by	
  packout	
  data.	
  	
  

No	
  Campylomma	
  pressure	
  and	
  very	
  low	
  thrips	
  pressure.	
  	
  

No	
  leafroller	
  damage	
  and	
  low	
  scale	
  infestation.	
  	
  

	
  

Case	
  Study	
  #1	
  Scenario	
  2	
  
Secondary Pest Problems - Why did they get out of control? 
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Management Program – Pest Control: 
The	
  pest	
  control	
  program	
  used	
  in	
  this	
  orchard	
  is	
  outlined	
  below.	
  	
  It	
  has	
  remained	
  essentially	
  the	
  same	
  
for	
  the	
  last	
  three	
  years.	
  	
  	
  

Pest	
  control	
  
program	
  -­‐	
  
products	
  used	
  

CM	
  
generation	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil,	
  	
  
Esteem	
  
Application	
  	
  

	
   Delayed	
  dormant	
   Scale,	
  mites,	
  
aphids	
  

$20	
  
$48	
  
$25	
  

100%	
  

Carzol	
  
Application	
   	
   Bloom	
   thrips	
   $56	
  

$25	
   100%	
  

Proclaim	
  
Application	
   1st	
   Petal	
  Fall	
   leafroller	
   $40	
  

$25	
   100%	
  

Altacor	
  
Application	
   1st	
   1st	
  	
  spray	
  

delayed	
  egg	
  hatch	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

Altacor	
  
Application	
   1st	
   2nd	
  	
  spray	
  

14	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

Intrepid	
  
Application	
   	
   3rd	
  spray	
  –	
  early	
  

July	
   leafroller	
   $30	
  
$25	
   100%	
  

	
   	
   	
   Total	
   $424	
   	
  
	
  
Proposed New Management Program:  
GOAL:	
  	
  Propose	
  adjustments	
  in	
  the	
  pest	
  control	
  program	
  that	
  would	
  enhance	
  biological	
  control	
  of	
  

leafrollers	
  while	
  maintaining	
  or	
  increasing	
  fruit	
  quality	
  (packout).	
  	
  
	
  

4. Identify	
  the	
  issues	
  limit	
  the	
  biological	
  control	
  of	
  leafrollers.	
  
Carzol	
  is	
  used	
  for	
  thrips	
  control	
  and	
  not	
  justified	
  by	
  monitoring	
  results.	
  	
  Carzol	
  is	
  likely	
  

toxic	
  to	
  parasitoids	
  of	
  LR.	
  	
  	
  
Proclaim	
  is	
  highly	
  effective	
  against	
  LR.	
  	
  Proclaim	
  at	
  petal	
  fall	
  will	
  eliminate	
  all	
  or	
  most	
  

leafrollers	
  so	
  no	
  opportunity	
  for	
  LR	
  parasitoids	
  to	
  establish	
  a	
  population.	
  	
  	
  
There	
  is	
  a	
  low	
  threat	
  of	
  crop	
  injury	
  from	
  LR	
  at	
  petal	
  fall	
  or	
  in	
  the	
  period	
  following.	
  	
  

5. Mark	
  the	
  pesticides	
  in	
  the	
  pest	
  control	
  table	
  above	
  that	
  could	
  be	
  harmful	
  to	
  leafroller	
  parasitoids	
  
(Colpoclypeus	
  florus).	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  &	
  2.	
  

Use	
  of	
  Carzol	
  and	
  Proclaim	
  –	
  see	
  comments	
  above.	
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3. With	
  the	
  goal	
  of	
  keeping	
  fruit	
  quality	
  high,	
  at	
  least	
  from	
  pest	
  injury,	
  what	
  changes	
  would	
  you	
  make	
  
in	
  your	
  monitoring	
  and	
  pest	
  control	
  program	
  to	
  enhance	
  biological	
  control	
  of	
  leafrollers?	
  	
  Fill	
  out	
  
the	
  monitoring	
  and	
  pest	
  control	
  program	
  tables	
  out	
  below.	
  Use	
  the	
  pesticide	
  effect	
  tables	
  1	
  &	
  2	
  to	
  
choose	
  pesticides	
  and	
  timings	
  that	
  would	
  be	
  least	
  harmful	
  to	
  or	
  avoid	
  periods	
  when	
  natural	
  
enemies	
  are	
  most	
  active.	
  

Monitoring program changes  

Pest	
   Codling	
  
moth	
  

Campy	
  
/thrips	
   Leafroller	
   Mites	
   Aphids	
   Other	
  

pests	
  

Method	
  used	
  (traps,	
  
visual,	
  beat	
  tray,	
  other)	
  	
  

Combo	
  
lures	
   Beat	
  tray	
  

Visual	
  2-­‐
minute	
  
sample	
  

Visual	
  
exam	
  of	
  
leaves	
  

Visual	
  
exam	
  of	
  
shoots	
  

	
  

Number	
  (traps,	
  
samples,	
  trees)	
  

One	
  delta	
  
trap	
  

3	
  beats	
  on	
  
25	
  trees	
   30	
  trees	
   5	
  leaves	
  

10	
  trees	
   20	
  trees	
   	
  

Unit	
  area	
  sampled	
  
(acre,	
  tree,	
  etc.)	
  	
   2.5	
  acres	
   20	
  acres	
   20	
  acres	
   20	
  acres	
   20	
  acres	
   	
  

	
  
Propose changes in products that you would recommend for pest control.  

	
  
Delay	
  LR	
  control	
  until	
  summer.	
  	
  

(Optional)	
  	
  If	
  not	
  confident	
  in	
  monitoring	
  for	
  LR	
  then	
  apply	
  Bt	
  or	
  lower	
  rates	
  of	
  Intrepid	
  timed	
  
using	
  LR	
  model,	
  which	
  would	
  allow	
  survival	
  of	
  some	
  LR	
  to	
  sustain	
  NEs.	
  	
  	
  

This	
  approach	
  will	
  shift	
  pesticide	
  intervention	
  away	
  from	
  periods	
  when	
  LR	
  parasitoids	
  are	
  most	
  
active	
  and	
  when	
  later	
  instars	
  are	
  present	
  (late	
  spring	
  and	
  late	
  summer).	
  

Refer	
  to	
  LR	
  models	
  for	
  the	
  periods	
  in	
  degree	
  days	
  when	
  NE	
  are	
  present.	
  	
  	
  

Pest	
  control	
  
program	
  –	
  

products	
  used	
  
CM	
  gen	
   Timing	
   Target(s)	
   %	
  Area	
  

treated	
   Cost	
  est.	
  

Oil	
  
Application	
  	
   	
   Delayed	
  dormant	
   Scale,	
  mites,	
  aphids	
   $20	
  

$25	
   100%	
  

Pheromone	
  
Application	
   	
   Bloom	
   Codling	
  moth	
   $110	
  

$15	
   100%	
  

Oil	
  
Application	
   1st	
   375	
  CMDD	
   Codling	
  moth	
   $10	
  

$25	
   100%	
  

Altacor	
  
Application	
   1st	
  

1st	
  	
  spray	
  	
  
delayed	
  egg	
  
hatch	
  

Codling	
  moth	
   $40	
  
$25	
   100%	
  

Altacor	
  
Application	
   1st	
   2nd	
  	
  spray	
  

optional	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

Bt	
  OR	
  Intrepid	
  
Application	
   	
   3rd	
  spray	
  –	
  early	
  

July	
   leafroller	
   $30	
  
$25	
   100%	
  

	
   	
   	
   Total	
  
$390	
  
versus	
  
$424	
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4. In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  
activities	
  might	
  you	
  implement	
  to	
  reduce	
  problems	
  with	
  secondary	
  pests?	
  
Based	
  on	
  injury	
  in	
  packout	
  and	
  monitoring	
  it	
  does	
  not	
  appear	
  that	
  thrips	
  OR	
  scale	
  are	
  a	
  

serious	
  problems.	
  	
  Put	
  more	
  effort	
  into	
  monitoring	
  and	
  base	
  the	
  need	
  to	
  control	
  thrips	
  on	
  
these	
  data.	
  	
  	
  

Consider	
  a	
  more	
  aggressive	
  scale	
  control	
  program	
  every	
  second	
  or	
  third	
  year	
  and	
  use	
  
targeted	
  treatments	
  where	
  scale	
  is	
  present	
  in	
  orchard.	
  	
  

Plant	
  rose-­‐strawberry	
  gardens	
  to	
  enhance	
  biological	
  control	
  of	
  LR	
  by	
  parasitoids.	
  	
  

	
  
5. Optional:	
  Compare	
  the	
  costs	
  of	
  your	
  new	
  pesticide	
  program	
  with	
  the	
  original	
  pest	
  control	
  

program.	
  See	
  program	
  cost	
  comparisons	
  above.	
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Case	
  Study	
  #2	
  Scenario	
  1	
  
Designing BC Friendly IPM Programs 

Crop = Apple  

Class	
  Exercise	
  II:	
  Designing	
  a	
  BC	
  Friendly	
  Management	
  Program	
  	
  

GOAL:	
  	
  Design	
  a	
  BC	
  friendly	
  pest	
  management	
  program	
  that	
  over	
  the	
  next	
  five	
  years	
  maintains	
  or	
  
increases	
  fruit	
  quality.	
  

	
  
Resources:	
  	
  As	
  you	
  design	
  your	
  BC	
  friendly	
  IPM	
  program	
  take	
  advantages	
  of	
  the	
  resources	
  in	
  your	
  
workbook.	
  	
  These	
  would	
  include:	
  	
  
• Tables	
  of	
  pesticides	
  effects	
  on	
  NEs	
  	
  
• Lists	
  of	
  NEs	
  most	
  common	
  in	
  apple	
  and	
  pear	
  orchards	
  
• Information	
  given	
  in	
  different	
  presentations	
  	
  

	
  
1. What	
  are	
  your	
  key	
  and	
  secondary	
  pests	
  and	
  their	
  natural	
  enemies?	
  Make	
  a	
  list	
  in	
  the	
  table	
  below.	
  

	
  
Key	
  pests:	
   Natural	
  enemies:	
  
Codling	
  moth	
   None	
  or	
  few	
  	
  
Leafroller	
  	
   Parasitoids	
  –	
  C.	
  florus	
  	
  
Scale	
   Parasitoids,	
  general	
  predators	
  	
  
	
   	
  
Secondary	
  pests:	
   	
  
Woolly	
  apple	
  aphid	
   General	
  predators,	
  A.	
  mali	
  
Green	
  apple	
  aphid	
   General	
  predators	
  	
  
Spider	
  mites	
  	
   Predatory	
  mites	
  
While	
  apple	
  leafhopper	
  	
   Egg	
  parasitoid	
  	
  
Leafminer	
  	
   Parasitoids	
  –	
  Pnigalio	
  flavipes	
  	
  
	
   	
  

	
  
2. Mark	
  in	
  your	
  list	
  above	
  which	
  of	
  the	
  natural	
  enemies	
  can	
  likely	
  be	
  enhanced?	
  	
  

All	
  NE	
  can	
  be	
  enhanced	
  using	
  the	
  right	
  approach	
  	
  

Easiest	
  to	
  enhance	
  are	
  predatory	
  mites	
  and	
  general	
  predators	
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3. In	
  the	
  table	
  below	
  outline	
  a	
  monitoring	
  program	
  you	
  would	
  implement	
  to	
  enhance	
  biological	
  
control	
  and	
  maintain	
  or	
  increase	
  fruit	
  quality.	
  	
  

4. Include	
  the	
  method	
  use,	
  when	
  monitoring	
  would	
  occur,	
  frequency	
  of	
  monitoring,	
  and	
  number	
  of	
  
samples	
  taken	
  per	
  area	
  (traps	
  placed	
  or	
  trees	
  sampled).	
  	
  

• What	
  new	
  tools/practices	
  you	
  have	
  learned	
  about	
  would	
  you	
  employ	
  to	
  enhance	
  biological	
  
control	
  (e.g.	
  natural	
  enemy	
  monitoring)?	
  	
  

• When	
  and	
  how	
  would	
  you	
  change	
  your	
  monitoring	
  strategy	
  between	
  years?	
  	
  
• Optional:	
  compare	
  the	
  cost	
  between	
  your	
  new	
  and	
  the	
  old	
  monitoring	
  program.	
  	
  

Proposed	
  monitoring	
  program	
  	
  

Pest	
   Codling	
  
moth	
  

Campy/	
  
thrips	
  

Leaf-­‐
roller	
   Mites	
   Aphids	
  

NE	
  
Green	
  
lacewing	
  

NE	
  
WAA	
  

parasite	
  

Method	
  used	
  
(traps,	
  visual,	
  
beat	
  tray,	
  other)	
  	
  

Combo	
  
lures	
  

Beat	
  
tray	
  

Visual	
  
2-­‐

minute	
  
sample	
  

Visual	
  
exam	
  of	
  
leaves	
  

Visual	
  
exam	
  of	
  
shoots	
  

Traps	
  
and	
  HIPV	
  
lures	
  

Traps	
  
and	
  lures	
  

Number	
  (traps,	
  
samples,	
  trees)	
  

One	
  
delta	
  
trap	
  

3	
  beats	
  	
  
25	
  trees	
   30	
  trees	
   5	
  leaves	
  

10	
  trees	
   20	
  trees	
  
As	
  

advised	
  
by	
  WSU	
  

As	
  
advised	
  
by	
  WSU	
  

Unit	
  area	
  
sampled	
  (acre,	
  
tree,	
  etc.)	
  	
  

2.5	
  
acres	
   20	
  acres	
   20	
  acres	
   20	
  acres	
   20	
  acres	
  

As	
  
advised	
  
by	
  WSU	
  

As	
  
advised	
  
by	
  WSU	
  

	
  
5. In	
  the	
  two	
  tables	
  below	
  outline	
  a	
  pest	
  management	
  program	
  you	
  would	
  implement	
  that	
  enhances	
  

biological	
  control	
  and	
  maintains	
  or	
  increases	
  fruit	
  quality.	
  	
  

• Which	
  pesticides	
  would	
  you	
  change	
  from	
  the	
  current	
  program?	
  
Recommend	
  retaining	
  use	
  of	
  Lorsban	
  in	
  year	
  one.	
  	
  Identify	
  where	
  scale	
  problem	
  is	
  coming	
  
from	
  and	
  target	
  the	
  area.	
  Lorsban	
  use	
  in	
  the	
  first	
  year	
  would	
  help	
  suppress	
  WAA.	
  	
  	
  

In	
  future	
  years	
  move	
  towards	
  an	
  oil	
  only	
  program.	
  If	
  scale	
  control	
  is	
  needed	
  could	
  include	
  
Esteem	
  in	
  some	
  years	
  but	
  would	
  delay	
  application	
  for	
  optimum	
  timing	
  for	
  LR.	
  	
  

No	
  bloom	
  treatments	
  unless	
  dictated	
  by	
  monitoring	
  that	
  shows	
  Campylomma	
  or	
  thrips	
  –	
  if	
  
these	
  pests	
  are	
  present	
  could	
  use	
  Success	
  for	
  thrips	
  or	
  Carzol	
  for	
  Campy.	
  	
  

• How	
  would	
  you	
  change	
  application	
  timing	
  to	
  protect	
  natural	
  enemies	
  and	
  effectively	
  control	
  
the	
  pests?	
  	
  

Use	
  oil	
  to	
  delay	
  first	
  CM	
  spray	
  	
  
Tank	
  mix	
  Altacor	
  and	
  Calypso	
  at	
  525	
  CMDD.	
  	
  Reasoning	
  is	
  to	
  combine	
  1st	
  generation	
  control	
  
into	
  one	
  application	
  for	
  CM	
  at	
  a	
  time	
  when	
  many	
  NE	
  are	
  not	
  present.	
  	
  Minimize	
  effects	
  on	
  
predatory	
  mites	
  by	
  using	
  Calypso.	
  	
  	
  

To	
  ensure	
  good	
  control	
  of	
  CM,	
  add	
  CM	
  virus	
  at	
  end	
  of	
  egg	
  hatch	
  period	
  	
  
Implement	
  a	
  soft	
  but	
  aggressive	
  CM	
  control	
  2nd	
  generation	
  to	
  set	
  up	
  orchard	
  for	
  a	
  reduced	
  pest	
  
control	
  program	
  in	
  years	
  2-­‐5.	
  	
  

Treatments	
  in	
  2nd	
  generation	
  should	
  be	
  based	
  on	
  need	
  due	
  to	
  number	
  and	
  distribution	
  of	
  moth	
  
capture	
  in	
  traps	
  and	
  on	
  level	
  and	
  location	
  of	
  1st	
  generation	
  fruit	
  injury.	
  	
  
• How	
  would	
  your	
  management	
  program	
  change	
  from	
  year	
  1	
  to	
  year	
  5,	
  assuming	
  your	
  

control	
  practices	
  are	
  effective?	
  SEE	
  PROGRAM	
  FOR	
  YEAR	
  FIVE	
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• Use	
  the	
  tables	
  showing	
  effects	
  of	
  pesticides	
  on	
  natural	
  enemies	
  to	
  help	
  you	
  choose	
  
pesticides	
  and	
  the	
  chart	
  for	
  application	
  timing.	
  	
  

• Optional:	
  if	
  you	
  have	
  time	
  calculate	
  the	
  cost	
  of	
  the	
  new	
  pest	
  control	
  program	
  by	
  using	
  the	
  
table	
  on	
  pesticide	
  costs.	
  	
  

Propose products that you would recommend for pest control – year ONE.  

Pest	
  control	
  
program	
  -­‐	
  
products	
  
applied	
  

CM	
  
generation	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Lorsban	
  

Application	
  
	
   Delayed	
  dormant	
   Scale,	
  mites,	
  

aphids	
  

$20	
  
$30	
  
$25	
  

100%	
  

Pheromone	
  
Application	
   	
   Bloom	
   Codling	
  moth	
   $110	
  

$15	
   100%	
  

	
   1st	
   Petal	
  Fall	
   	
   	
   	
  
Oil	
  

Application	
   1st	
   375	
  CMDD	
  
topical	
  ovicide	
   Codling	
  moth	
   $10	
  

$25	
   100%	
  

Altacor+	
  
Calypso	
  

Application	
  
1st	
  

1st	
  	
  spray	
  
delayed	
  egg	
  

hatch	
  
Codling	
  moth	
  

$40	
  
$54	
  
$25	
  

100%	
  

CM	
  virus	
  
Application	
   1st	
   2nd	
  	
  spray	
  	
  

at	
  end	
  of	
  egg	
  hatch	
   Codling	
  moth	
   $30	
  
$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   2nd	
   3rd	
  spray	
  –	
  mid	
  

July	
   Codling	
  moth	
  
$30+	
  
$10	
  
$25	
  

100%	
  

Intrepid	
  
Application	
   2nd	
   4th	
  spray	
  –	
  late	
  

July	
   Codling	
  moth	
   $30	
  
$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   2nd	
   5th	
  spray	
  –	
  late	
  

July	
   Codling	
  moth	
  
$30+	
  
$10	
  
$25	
  

100%	
  

CM	
  virus+oil	
  
Application	
   2nd	
   6th	
  spray	
  –	
  late	
  

July	
   Codling	
  moth	
  
$30+	
  
$10	
  
$25	
  

100%	
  

	
   	
   	
   Total	
  cost	
  
$624	
  
versus	
  
$610	
  

	
  

	
  
	
  



	
  

	
  
218 

	
  
Propose products that you would recommend for pest control – year FIVE.  

In	
  delayed	
  dormant	
  use	
  an	
  oil	
  only	
  program	
  or	
  possibly	
  include	
  Esteem.	
  	
  If	
  Esteems	
  is	
  used	
  it	
  
should	
  be	
  applied	
  at	
  optimum	
  timing	
  for	
  LR.	
  	
  

Pheromone	
  at	
  bloom	
  but	
  reduce	
  rates	
  to	
  75%	
  as	
  CM	
  problem	
  diminishes	
  	
  
Bloom/Petal	
  Fall	
  -­‐	
  No	
  treatments	
  unless	
  dictated	
  by	
  monitoring	
  that	
  shows	
  injury	
  levels	
  of	
  

Campylomma	
  or	
  thrips;	
  if	
  needed	
  use	
  Success	
  for	
  thrips	
  or	
  Carzol	
  for	
  Campy.	
  	
  
Use	
  oil	
  to	
  delay	
  first	
  CM	
  spray	
  	
  
Implement	
  a	
  soft	
  CM	
  control	
  1st	
  generation	
  if	
  needed	
  in	
  years	
  2-­‐5.	
  	
  
Altacor	
  at	
  525	
  CMDD	
  –	
  if	
  needed	
  
Anticipate	
  no	
  need	
  for	
  2nd	
  generation	
  CM	
  treatments	
  –	
  monitor.	
  	
  	
  
Optional	
  treatment	
  of	
  Bt	
  for	
  LR	
  if	
  spring	
  sampling	
  indicates	
  a	
  need.	
  	
  

Propose products that you would recommend for pest control – year FIVE.  

Pest	
  control	
  
program	
  -­‐	
  
products	
  
applied	
  

CM	
  
gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Application	
   	
   Delayed	
  dormant	
   Scale,	
  mites,	
  

aphids	
  
$20	
  
$25	
   100%	
  

Pheromone	
  
Application	
   	
   Bloom	
   Codling	
  moth	
   $80	
  

$10	
   75%	
  

	
   1st	
   Petal	
  Fall	
   	
   	
   	
  
Oil	
  

Application	
   1st	
   375	
  CMDD	
  
topical	
  ovicide	
   Codling	
  moth	
   $10	
  

$25	
   100%	
  

Altacor	
  
Application	
   1st	
  

1st	
  	
  spray	
  delayed	
  
hatch	
  

14-­‐17	
  day	
  residue	
  
Codling	
  moth	
   $40	
  

$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   1st	
   2nd	
  	
  spray	
  	
  

17	
  day	
  residue	
   Codling	
  moth	
  
$10+	
  
$10	
  
$25	
  

100%	
  

CM	
  virus+oil	
  
Application	
   1st	
   3rd	
  spray	
  	
  

7day	
  residue	
   Codling	
  moth	
  
$10+	
  
$10	
  
$25	
  

100%	
  

Bt	
  
Application	
   2nd	
   4th	
  spray	
  –	
  early	
  July	
   Leafroller	
   $30	
  

$25	
   100%	
  

	
   	
   	
   Total	
  cost	
  
$380	
  
versus	
  
$	
  610	
  

	
  

	
  
In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  
activities	
  might	
  you	
  implement?	
  

Plant	
  and	
  manage	
  rose/strawberry	
  gardens	
  	
  
Invest	
  time	
  into	
  training	
  on-­‐farm	
  labor	
  to	
  sample	
  for	
  secondary	
  pest	
  presence	
  	
  
Invest	
  in	
  trapping	
  for	
  general	
  NE	
  to	
  understand	
  presence	
  and	
  impact	
  of	
  program	
  on	
  

abundance.	
  	
  	
  
Cost	
  of	
  monitoring	
  program	
  would	
  be	
  offset	
  by	
  a	
  reduction	
  in	
  the	
  cost	
  of	
  pesticides	
  and	
  

applications.	
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Case	
  Study	
  #2	
  Scenario	
  2	
  
Designing BC Friendly IPM Programs 

Crop = Pear  

Exercise: Designing a BC Friendly IPM Program  
	
  
GOAL:	
  	
  Design	
  a	
  BC	
  friendly	
  pest	
  management	
  program	
  that	
  over	
  the	
  next	
  five	
  years	
  maintains	
  or	
  
increases	
  fruit	
  quality.	
  
	
  
Resources:	
  	
  As	
  you	
  design	
  your	
  BC	
  friendly	
  IPM	
  program	
  take	
  advantages	
  of	
  the	
  resources	
  in	
  your	
  
workbook.	
  	
  These	
  would	
  include:	
  	
  

• Tables	
  of	
  pesticides	
  effects	
  on	
  NEs	
  (pages	
  206-­‐207)	
  
• Lists	
  of	
  NEs	
  most	
  common	
  in	
  apple	
  and	
  pear	
  orchards	
  (Day	
  1	
  presentations	
  on	
  NE	
  ID)	
  
• Information	
  given	
  in	
  different	
  presentations	
  	
  

	
  
	
  

1.	
  What	
  are	
  your	
  key	
  and	
  secondary	
  pests	
  and	
  their	
  natural	
  enemies?	
  Make	
  a	
  list	
  in	
  the	
  table	
  below.	
  
	
  
Key	
  pests:	
   Natural	
  enemies:	
  

Codling	
  moth	
   Few	
  or	
  none	
  

	
   	
  

	
   	
  

	
   	
  

Secondary	
  pests:	
   	
  

Pear	
  psylla	
   Deraeocoris	
  brevis,	
  Campylomma,	
  lacewings,	
  
Trechnites	
  psyllae,	
  minute	
  pirate	
  bug,	
  yellow	
  
jackets	
  

Pear	
  rust	
  mite	
   Typhlodromus	
  pyri	
  &	
  T.	
  occidentalis	
  (predatory	
  
mites),	
  lace	
  wings	
  

Spider	
  mites,	
  European	
  red	
  mite	
   Typhlodromus	
  pyri	
  &	
  T.	
  occidentalis	
  (predatory	
  
mites),	
  lace	
  wings,	
  Stethorus	
  

OBLR	
   Colpoclypeus	
  florus,	
  tachinid	
  flies	
  

Scale	
   Parasitoids,	
  general	
  predators	
  

	
   	
  

	
  
2.	
  Mark	
  in	
  your	
  list	
  above	
  which	
  of	
  the	
  natural	
  enemies	
  can	
  likely	
  be	
  enhanced?	
  	
  

	
  
All	
  NE	
  can	
  be	
  enhanced	
  using	
  the	
  right	
  approach	
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3.	
  	
  In	
  the	
  table	
  below	
  outline	
  a	
  monitoring	
  program	
  you	
  would	
  implement	
  to	
  enhance	
  biological	
  
control	
  and	
  maintain	
  or	
  increase	
  fruit	
  quality.	
  	
  

4.	
  	
  Include	
  the	
  method	
  use,	
  when	
  monitoring	
  would	
  occur,	
  frequency	
  of	
  monitoring,	
  and	
  number	
  
of	
  samples	
  taken	
  per	
  area	
  (traps	
  placed	
  or	
  trees	
  sampled).	
  	
  

• What	
  new	
  tools/practices	
  you	
  have	
  learned	
  about	
  would	
  you	
  employ	
  to	
  enhance	
  
biological	
  control	
  (e.g.	
  natural	
  enemy	
  monitoring)?	
  	
  

• When	
  and	
  how	
  would	
  you	
  change	
  your	
  monitoring	
  strategy	
  between	
  years?	
  	
  
• Optional:	
  compare	
  the	
  cost	
  between	
  your	
  new	
  and	
  the	
  old	
  monitoring	
  program.	
  	
  

	
  
Proposed monitoring program  
	
  

Pest	
   Codling	
  
moth	
  

Pear	
  
psylla	
   Leafroller	
   Mites	
   Aphids	
  

NE	
  
Green	
  
lacewing	
  

NE	
  
Deraeocoris	
  

Method	
  used	
  
(traps,	
  
visual,	
  beat	
  
tray,	
  other)	
  	
  

pheromone	
  

trap	
  

Beat	
  

trays	
  

pheromone	
  

traps	
  
spurs	
   visual	
  

observatio

n	
  

traps	
  and	
  

HIPV	
  lures	
  

beat	
  trays	
  

leaves	
  
visual	
  

observation	
  
leaves	
  

Number	
  
(traps,	
  
samples,	
  
trees)	
  

1	
  
20	
  to	
  40	
   1	
  

40	
   20	
  

As	
  advised	
  

by	
  

OSU/WSU	
  

20	
  to	
  40	
  

40	
   20	
  
40	
  

Unit	
  area	
  
sampled	
  
(acre,	
  tree,	
  
etc.)	
  	
  

2.5	
  to	
  5	
  

acres	
  
20	
  acres	
  

10	
  to	
  20	
  

acres	
  

20	
  

acres	
  
20	
  acres	
  

As	
  advised	
  

by	
  

OSU/WSU	
  

20	
  acres	
  

	
  
5. In	
  the	
  two	
  tables	
  below	
  outline	
  a	
  pest	
  management	
  program	
  you	
  would	
  implement	
  that	
  enhances	
  

biological	
  control	
  and	
  maintains	
  or	
  increases	
  fruit	
  quality.	
  	
  

• Which	
  pesticides	
  would	
  you	
  change	
  from	
  the	
  current	
  program?	
  
Intrepid	
  for	
  early	
  CM	
  spray,	
  Altacor	
  for	
  1st	
  generation	
  covers	
  
Mating	
  disruption	
  for	
  codling	
  moth.	
  
No	
  Delegate	
  for	
  1st	
  generation	
  CM.	
  
Apply	
  summer	
  mite	
  and	
  psylla	
  sprays	
  based	
  on	
  monitoring.	
  
• How	
  would	
  you	
  change	
  application	
  timing	
  to	
  protect	
  natural	
  enemies	
  and	
  effectively	
  control	
  

the	
  pests?	
  	
  
Use	
  Delegate	
  	
  for	
  summer	
  psylla	
  spray	
  in	
  2nd	
  CM	
  generation	
  if	
  needed	
  based	
  on	
  monitoring.	
  
• How	
  would	
  your	
  management	
  program	
  change	
  from	
  year	
  1	
  to	
  year	
  5,	
  assuming	
  your	
  control	
  

practices	
  are	
  effective?	
  	
  
CM	
  sprays	
  may	
  be	
  eliminated	
  as	
  pressure	
  is	
  reduced.	
  Need	
  for	
  sprays	
  for	
  secondary	
  pests	
  

should	
  be	
  reduced.	
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• Use	
  the	
  tables	
  showing	
  effects	
  of	
  pesticides	
  on	
  natural	
  enemies	
  to	
  help	
  you	
  choose	
  pesticides	
  
and	
  the	
  chart	
  for	
  application	
  timing.	
  	
  

• Optional:	
  if	
  you	
  have	
  time	
  calculate	
  the	
  cost	
  of	
  the	
  new	
  pest	
  control	
  program	
  by	
  using	
  the	
  
table	
  on	
  insecticide	
  costs.	
  	
  

Propose products that you would recommend for pest control – year ONE.  

Pest	
  control	
  program	
  
-­‐	
  products	
  used	
  

CM	
  gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  
with	
  appl.	
  

%	
  area	
  
treated	
  

Sulfur	
  80W	
  +	
  	
   	
  	
  
	
  	
  

Dormant	
   Pear	
  psylla	
  +	
  mites	
   25	
   100%	
  
Oil	
   20	
  

Application	
   20	
  
Esteem	
  +	
   	
  	
  

	
  	
  
Delayed	
  
dormant	
  	
  

Pear	
  psylla,	
  
leafroller,	
  San	
  Jose	
  

scale	
  

48	
   100%	
  
Oil	
   20	
  

Application	
   20	
  
Mancozeb	
  75DF	
  +	
   	
  	
  

	
  	
  
	
  	
  

Cluster	
  bud	
   Pear	
  psylla	
  +	
  mites	
   35	
   100%	
  
Nexter	
  75WP	
   78	
  
Application	
   20	
  

Mating	
  disruption	
   all	
   Before	
  full	
  
bloom	
  

Codling	
  moth	
   125	
   100%	
  

Mancozeb	
  75DF	
   	
  
	
  

Petal	
  fall	
   Pear	
  psylla	
   35	
   100%	
  

	
   	
   	
  
Application	
   20	
  

Oil	
  +	
   1st	
  gen	
   Post	
  petal	
  fall	
   Mites	
  +	
  pear	
  psylla	
  
San	
  Jose	
  Scale,	
  
Codling	
  moth	
  

5	
   100%	
  
Agrimek	
  0.15EC	
  +	
   87	
  
Ultor	
  1.25SC	
   53	
  
Intrepid	
   30	
  
Application	
   20	
  
Altacor+	
   1st	
  gen	
  

	
  	
  
1st	
  cover	
  

codling	
  moth	
  
spray	
  

codling	
  moth	
   40	
   100%	
  
oil	
   3	
  

Application	
   20	
  
Altacor+	
   1st	
  gen	
  

	
  	
  
2nd	
  cover	
  

codling	
  moth	
  
spray	
  

codling	
  moth	
   40	
   100%	
  
oil	
   3	
  

Application	
   20	
  
Sulfur	
  80W	
  +	
   	
  	
   Post	
  harvest	
   Pear	
  psylla	
  +	
  pear	
  

rust	
  mite	
  
25	
   100%	
  

oil	
   	
  	
   10	
  
Application	
   	
  	
   20	
  

	
  	
   	
  	
   	
  	
  

Total	
  cost	
   $842	
  
versus	
  
$901	
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Propose products that you would recommend for pest control – year FIVE.  

Pest	
  control	
  program	
  
-­‐	
  products	
  used	
  

CM	
  gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  
with	
  appl.	
  

%	
  area	
  
treated	
  

Sulfur	
  80W	
  +	
  	
   	
  	
  
	
  	
  

Dormant	
   Pear	
  psylla	
  +	
  mites	
   25	
   100%	
  
Oil	
   20	
  

Application	
   20	
  
Esteem	
  +	
   	
  	
  

	
  	
  
Delayed	
  
dormant	
  	
  

Pear	
  psylla,	
  
leafroller,	
  San	
  Jose	
  

scale	
  

48	
   100%	
  
Oil	
   20	
  

Application	
   20	
  
Mancozeb	
  75DF	
  +	
   	
  	
  

	
  	
  
	
  	
  

Cluster	
  bud	
   Pear	
  psylla	
  +	
  mites	
   35	
   100%	
  
Nexter	
  75WP	
   78	
  
Application	
   20	
  

Mating	
  disruption	
   all	
   Before	
  full	
  
bloom	
  

Codling	
  moth	
   125	
   100%	
  

Mancozeb	
  75DF	
   	
  	
  
	
  

Petal	
  fall	
   Pear	
  psylla	
   35	
   100%	
  

	
   	
   	
  
Application	
   20	
  

Oil	
  +	
   1st	
  gen	
   Post	
  petal	
  fall	
   Pear	
  psylla+	
  
San	
  Jose	
  Scale	
  

	
  

5	
   100%	
  
Ultor	
  1.25SC	
   53	
  
Application	
   20	
  
Sulfur	
  80W	
  +	
   	
  	
   Post	
  harvest	
   Pear	
  psylla	
  +	
  pear	
  

rust	
  mite	
  
25	
   100%	
  

oil	
   	
  	
   10	
  
Application	
   	
  	
   20	
  

	
  	
   	
  	
   	
  	
  

Total	
  cost	
   $599	
  
versus	
  
$901	
   	
  	
  

	
  
In	
  addition	
  to	
  the	
  changes	
  in	
  monitoring	
  and	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  activities	
  
might	
  you	
  implement?	
  
	
  

1.	
  	
  Eliminate	
  extra-­‐orchard	
  sources	
  of	
  codling	
  moth.	
  

2.	
  	
  Work	
  with	
  neighbors	
  to	
  implement	
  areawide	
  mating	
  disruption	
  for	
  codling	
  moth	
  and	
  
areawide	
  psylla	
  control	
  with	
  postharvest	
  sulfur	
  +	
  HMO	
  applications.	
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Case	
  Study	
  #3	
  Scenario	
  1	
  
Resistance in the key pest 
GOALS:   

• Manage	
  a	
  crisis	
  with	
  a	
  key	
  pest	
  that	
  has	
  developed	
  resistance	
  to	
  a	
  pesticide.	
  
• Consider	
  option	
  of	
  how	
  to	
  restore	
  BC	
  into	
  an	
  IPM	
  program.	
  

Scenario #1 – Dealing with CM resistance to Altacor  
• Your	
  assignment	
  is	
  to	
  bring	
  CM	
  back	
  under	
  control	
  –	
  reduce	
  cullage	
  to	
  acceptable	
  levels	
  (2-­‐4%	
  of	
  

all	
  culls),	
  as	
  inexpensively	
  as	
  possible	
  in	
  year	
  one.	
  	
  
• Outline	
  a	
  pest	
  control	
  program	
  you	
  would	
  implement	
  to	
  achieve	
  the	
  assigned	
  task	
  (use	
  blank	
  

program	
  below)	
  for	
  year	
  one.	
  	
  
Propose products that you would recommend for pest control – year ONE.  

Pest	
  control	
  
program	
  -­‐	
  products	
  

used	
  

CM	
  
gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Application	
   	
  	
   Delayed	
  dormant	
   Scale,	
  mites	
   $20	
  

$25	
   100%	
  

Pheromone	
  
Application	
  

1st	
  &	
  
2nd	
  	
   Pink	
   Codling	
  moth	
   $110	
  

$15	
   100%	
  

No	
  treatment	
  
unless	
  needed	
   	
  	
   Bloom	
   Campy*,	
  thrips	
  

???	
   	
   	
  

Esteem	
  (Rimon	
  or	
  
Intrepid)	
  
Application	
  

1st	
  	
  
Petal	
  Fall	
  

Timed	
  at	
  optimum	
  
for	
  CM	
  

Codling	
  moth,	
  
leafrollers	
  

$48	
  
$25	
  	
   100%	
  

Delgate+Rimon	
  
(NN+Intrepid	
  

(Pyreth+Ovicide)	
  
Application	
  

1st	
  	
  
1st	
  	
  spray	
  	
  	
  	
  	
  	
  	
  	
  	
  
tank	
  mix	
  @	
  

delayed	
  egg	
  hatch	
  
Codling	
  moth	
   $59+55	
  	
  

$25	
   100%	
  

Calypso	
  
(Assail,	
  Delegate,	
  
pyrethroids)	
  
Application	
  

1st	
  	
   2nd	
  	
  spray	
  	
  
17	
  day	
  interval	
   Codling	
  moth	
   $54	
  	
  

$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   2nd	
  	
   3rd	
  	
  spray	
  	
  

Egg	
  hatch	
  timing	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  	
  

Intrepid	
  	
  
Application	
   	
  2nd	
  	
   4th	
  spray	
  	
  

7	
  day	
  interval	
   Codling	
  moth	
   $30	
  
$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   	
  2nd	
  	
   5th	
  spray	
  	
  

10	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  	
  

Intrepid	
  	
  
Acramite	
  
Application	
  

2nd	
  	
   6th	
  spray	
  
7	
  day	
  interval	
   Codling	
  moth	
  

$30	
  
$38	
  
$25	
  

100%	
  	
  

CM	
  virus+oil	
  
Application	
   	
  2nd	
  	
   7th	
  spray	
  	
  

10	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

	
  	
   	
  	
   	
  	
   Total	
  cost	
  
$804	
  
versus	
  
$654	
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• What	
  will	
  be	
  the	
  impact	
  of	
  the	
  program	
  outlined	
  above	
  on	
  biological	
  control	
  in	
  the	
  orchard?	
  	
  	
  

The	
  primary	
  goal	
  is	
  to	
  restore	
  control	
  of	
  codling	
  moth	
  and	
  produce	
  a	
  crop	
  that	
  has	
  low	
  fruit	
  
injury	
  and	
  might	
  be	
  eligible	
  for	
  export.	
  	
  

Avoiding	
  the	
  use	
  of	
  Altacor	
  or	
  any	
  other	
  insecticides	
  in	
  the	
  same	
  class	
  is	
  critical	
  	
  

An	
  aggressive	
  program	
  of	
  control	
  in	
  the	
  first	
  generation	
  is	
  the	
  recommended	
  approach,	
  even	
  at	
  
the	
  expense	
  of	
  biological	
  control,	
  but	
  every	
  effort	
  should	
  be	
  made	
  to	
  minimize	
  impacts	
  on	
  
NEs.	
  	
  

Increase	
  pheromone	
  to	
  full	
  rate	
  –	
  this	
  will	
  help	
  improve	
  CM	
  control	
  	
  

Use	
  ovicide	
  at	
  petal	
  fall	
  period	
  –	
  choice	
  should	
  be	
  based	
  on	
  what	
  product	
  you	
  might	
  want	
  to	
  use	
  
late	
  in	
  the	
  year	
  

Apply	
  delayed	
  tank	
  mix	
  of	
  ovicide+larvicide.	
  	
  There	
  are	
  several	
  possible	
  options,	
  even	
  use	
  of	
  a	
  
pyrethroids	
  such	
  as	
  Warrior	
  as	
  a	
  way	
  to	
  reduce	
  cost	
  

Apply	
  a	
  larvicide	
  after	
  the	
  tank	
  mix	
  to	
  obtain	
  a	
  high	
  level	
  of	
  control	
  of	
  CM	
  in	
  1st	
  gen	
  	
  

Plan	
  an	
  aggressive	
  but	
  soft	
  control	
  program	
  for	
  CM	
  in	
  the	
  2nd	
  gen	
  –	
  alternation	
  of	
  CM	
  virus+oil	
  
and	
  Intrepid	
  would	
  be	
  a	
  good	
  example	
  

Treatments	
  in	
  2nd	
  generation	
  should	
  be	
  based	
  on	
  need	
  –	
  monitoring	
  program	
  results	
  

A	
  control	
  treatment	
  for	
  spider	
  mites	
  is	
  likely	
  –	
  use	
  of	
  a	
  product	
  or	
  rate	
  that	
  would	
  allow	
  survival	
  
of	
  predatory	
  mites	
  is	
  recommended	
  	
  

Monitor	
  for	
  aphids	
  and	
  spider	
  mites	
  as	
  the	
  potential	
  for	
  disruption	
  of	
  BC	
  is	
  high	
  and	
  intervention	
  
may	
  be	
  necessary	
  	
  	
  	
  

• If	
  the	
  program	
  you	
  used	
  in	
  year	
  one	
  will	
  disrupt	
  biological	
  control,	
  what	
  kind	
  of	
  a	
  program	
  will	
  
you	
  implement	
  in	
  the	
  following	
  years	
  to	
  restore	
  biological	
  control	
  in	
  the	
  orchard?	
  	
  Fill	
  in	
  the	
  table	
  
below	
  with	
  your	
  choice	
  of	
  products.	
  	
  

Implement	
  controls	
  for	
  CM	
  only	
  if	
  needed	
  based	
  on	
  monitoring	
  program	
  	
  

A	
  good	
  monitoring	
  program	
  would	
  pay	
  for	
  itself	
  from	
  control	
  treatments	
  that	
  are	
  not	
  applied	
  or	
  
in	
  crop	
  protection	
  actions	
  that	
  are	
  justified	
  –	
  reduce	
  potential	
  injury	
  

The	
  program	
  outlined	
  on	
  next	
  page	
  is	
  expensive	
  but	
  less	
  than	
  in	
  year	
  one	
  and	
  it	
  is	
  not	
  likely	
  that	
  
it	
  would	
  all	
  be	
  required	
  	
  

• How	
  long	
  do	
  you	
  think	
  it	
  will	
  take	
  to	
  restore	
  biological	
  control	
  to	
  previous	
  levels,	
  that	
  is,	
  no	
  need	
  
for	
  application	
  of	
  controls	
  for	
  secondary	
  pests?	
  	
  	
  

Most	
  BC	
  could	
  be	
  restored	
  in	
  year	
  two	
  but	
  most	
  likely	
  a	
  stable	
  BC	
  program	
  would	
  require	
  more	
  
than	
  one	
  year	
  following	
  correction	
  of	
  year	
  one	
  actions	
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Propose products that you would recommend for pest control – year TWO +.  

Pest	
  control	
  
program	
  -­‐	
  products	
  

used	
  

CM	
  
gen	
   Timing	
   Target(s)	
   $	
  per	
  acre	
  

with	
  appl.	
  
%	
  area	
  
treated	
  

Oil	
  
Application	
   	
  	
   Delayed	
  dormant	
   Scale,	
  mites	
   $20	
  

$25	
   100%	
  

Pheromone	
  
Application	
  

1st	
  &	
  
2nd	
  	
   Pink	
   Codling	
  moth	
   $110	
  

$15	
   100%	
  

No	
  treatment	
  
unless	
  needed	
   	
  	
   Bloom	
   Campy*,	
  thrips	
  

???	
   	
   	
  

Bt	
  
Application	
   1st	
  	
   Petal	
  Fall	
   leafrollers	
   $25	
  

$25	
  	
   100%	
  

Oil	
  
Application	
   1st	
  	
   1st	
  	
  spray	
  	
  	
  	
  	
  	
  	
  	
  	
  

375	
  CMDD	
   Codling	
  moth	
   $10	
  	
  
$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   1st	
  	
  

2nd	
  	
  spray	
  	
  
delayed	
  hatch	
  
525	
  CMDD	
  

Codling	
  moth	
   $40	
  	
  
$25	
   100%	
  

Calypso	
  
Application	
   1st	
   3rd	
  	
  spray	
  	
  

7	
  day	
  interval	
   Codling	
  moth	
   $54	
  
$25	
   100%	
  	
  

CM	
  virus+oil	
  
Application	
   	
  1st	
  	
  	
   4th	
  spray	
  	
  

14	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

CM	
  virus+oil	
  
Application	
   	
  1st	
  	
  	
   5th	
  spray	
  	
  

7	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  	
  

CM	
  virus+oil	
  
Application	
   	
  2nd	
  	
   6th	
  spray	
  	
  

egg	
  hatch	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

Intrepid	
  	
  
Application	
   2nd	
  	
   6th	
  spray	
  

7	
  day	
  interval	
   Codling	
  moth	
   $30	
  
$25	
   100%	
  	
  

CM	
  virus+oil	
  
Application	
   	
  2nd	
  	
   7th	
  spray	
  	
  

14	
  day	
  interval	
   Codling	
  moth	
   $40	
  
$25	
   100%	
  

	
  	
   	
  	
   	
  	
   Total	
  cost	
  
$714	
  
versus	
  
$	
  804	
  

	
  	
  

	
  
In	
  addition	
  to	
  the	
  changes	
  in	
  pest	
  control	
  practices	
  outlined	
  above,	
  what	
  other	
  activities	
  might	
  you	
  
propose	
  to	
  change	
  or	
  implement?	
  

An	
  aggressive	
  monitoring	
  program	
  for	
  CM	
  should	
  be	
  implemented	
  to	
  determine	
  if	
  there	
  is	
  
sufficient	
  need	
  to	
  apply	
  treatments	
  in	
  the	
  2nd	
  gen	
  	
  

A	
  monitoring	
  program	
  should	
  also	
  be	
  implemented	
  for	
  spider	
  mites	
  	
  
	
  
What	
  kinds	
  of	
  research	
  solutions	
  would	
  be	
  needed	
  to	
  deal	
  with	
  future	
  problems	
  such	
  as	
  this?	
  
	
  

Implement	
  better	
  monitoring	
  programs	
  for	
  CM	
  and	
  other	
  pests	
  	
  
Understand	
  cross-­‐resistance	
  possibilities	
  between	
  different	
  insecticide	
  classes	
  	
  
Identify	
  new	
  controls	
  for	
  CM	
  that	
  rely	
  less	
  on	
  pesticide	
  applications,	
  e.g.	
  attract	
  and	
  kill	
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Case	
  Study	
  #3	
  Scenario	
  2	
  
A new pest invades the region and your orchard 

Scenario #2 – dealing with presence of a new invasive pest, BMSB  

GOAL:	
  	
  Manage	
  the	
  crisis	
  associated	
  with	
  the	
  appearance	
  of	
  a	
  new	
  invasive	
  pest,	
  BMSB	
  	
  

In	
  this	
  scenario	
  we	
  are	
  just	
  asking	
  you	
  to	
  address	
  the	
  questions	
  below.	
  

What	
  are	
  the	
  most	
  likely	
  pest	
  control	
  options	
  for	
  controlling	
  BMSB?	
  	
  
There	
  are	
  few	
  available	
  options	
  and	
  none	
  are	
  deemed	
  compatible	
  with	
  biological	
  control	
  in	
  

orchards	
  	
  

Pyrethroids	
  seem	
  to	
  be	
  the	
  best	
  control	
  option	
  but	
  even	
  these	
  have	
  weaknesses	
  	
  
What	
  will	
  be	
  the	
  likely	
  impact	
  on	
  biological	
  control	
  when	
  implementing	
  the	
  above	
  controls	
  for	
  BMSB?	
  	
  

Programs	
  designed	
  to	
  conserve	
  biological	
  control	
  in	
  orchards	
  would	
  be	
  sacrificed	
  to	
  protect	
  the	
  
crop	
  	
  

What	
  barriers	
  will	
  exist	
  to	
  restoring	
  biological	
  control	
  into	
  an	
  IPM	
  program	
  that	
  must	
  deal	
  with	
  this	
  new	
  
pest?	
  	
  

Lack	
  of	
  chemical	
  controls	
  for	
  BMSB	
  that	
  are	
  compatible	
  with	
  conservation	
  of	
  biological	
  control	
  
agents	
  is	
  the	
  obvious	
  barrier	
  	
  

What	
  information	
  or	
  tools	
  for	
  managing	
  BMSB	
  would	
  be	
  needed	
  to	
  help	
  restore	
  biological	
  control	
  to	
  an	
  
orchard	
  dealing	
  with	
  this	
  new	
  pest?	
  	
  	
  

A	
  good	
  monitoring	
  system	
  to	
  detect	
  BMSB	
  when	
  in	
  the	
  orchard	
  or	
  moving	
  into	
  the	
  orchard	
  	
  
Efficacy	
  of	
  orchard	
  border	
  sprays	
  to	
  reduce	
  damage	
  and	
  minimize	
  disruptive	
  effects	
  of	
  pesticides	
  

on	
  BC	
  	
  

New	
  chemical	
  controls	
  or	
  strategies	
  that	
  have	
  lower	
  negative	
  impacts	
  on	
  BC	
  -­‐	
  Possibly	
  the	
  
development	
  of	
  attract	
  and	
  kill	
  strategies	
  to	
  protect	
  orchards	
  	
  

Biological	
  controls	
  for	
  BMSB	
  to	
  reduce	
  populations	
  in	
  non-­‐agricultural	
  areas	
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