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PERFORMANCE NARRATIVE 

PROJECT BACKGROUND 

Provide enough information for the reader to understand the importance or context of the project. This section may draw from 
the background and justification contained in the approved project proposal. 

 
Washington grows one half of the nation’s pears. The pear industry in this highly productive 
region is threatened by pear psylla and mites, rated as the number one challenge to pear 
producers in the Wenatchee River Valley of Washington in 2015. Successful psylla and mite 
management can no longer rely on sprays alone because the pests are developing resistance far 
faster than new products are released.  
 
With the successful implementation of mating disruption for codling moth, pear psylla and mites 
are rated as the most difficult to manage pear pests by growers in the largest pear growing 
region (Murray and DeFrancesco 2014; DuPont 2016). Psylla suck plant juices and produce a 
honeydew that drips onto leaves and fruit. The honeydew can russet the fruit and sooty mold 
grows on the honeydew. Fruit with russet will be downgraded or rejected by packing houses. 
Even more critical is the refusal of a scarce labor force to work in heavily infested “sticky” 
orchards, leaving fruit and money on the trees. 
 
Growers are losing effective pear psylla and mite controls due to pesticide resistance. Pear psylla 
is an induced pest due to the use of pesticides that suppress natural control by predators and 
parasites. It is generally controlled by a dormant, delayed dormant, pink, petal fall to two-week 
post petal fall and post-petal fall through harvest spray applications. However, psylla quickly 
develops resistance to pesticides and many current chemistries are no longer effective (i.e. Agri-
mek only 40% mortality, Admire 30-40% mortality, Pounce 50% mortality, and Warrior 10-50% 
mortality)(Unrugh 2016). New chemistries often only last a few years. For example, Guthion was 
very effective, but psylla quickly developed resistance. Of pear mite pesticides only one is 
currently effective, mites having significant resistance to others (Beers 2015b). The consultants 
who work in the Wenatchee River Valley are aware that sole reliance on pesticides has failed as 
an approach. “I don’t believe I can get sufficient control with chemicals alone anymore.” In the 
next five years we need to develop an alternative. 
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Past projects have shown that soft programs can save producers $150-200/ acre and 
reduce the use of ‘harder pesticides’ including pyrethroids, neonicotinyls and organophosphates. 
However, these programs have not been adopted widely. This project was designed to 
demonstrate the successful use of softer pear pest management programs providing a beneficial 
scorecard to assist growers and consultants to make pest management decisions; establish and 
support an information sharing network for psylla and mite management among field 
consultants; increase producer knowledge of and confidence in effective biologically based 
control; and partner to train and sustain a group of Pear IPM Scouts who can continue to provide 
monitoring after the grant is over. 
 
Many of the pesticides used against pear psylla are toxic to natural enemies, causing a rebound of 
mite and psylla populations. Predacious plant bugs (Deraeocoris, Anthocoris, Campylomma), lady 
beetles, lacewings, and the parasitic wasp Trechnites sp. can suppress psylla populations (Murray 
and DeFrancesco 2014; Horton, Lewis, and Broers 2004; Horton 2004; Horton et al. 2002; Horton 
and Lewis 2000). Warrior (lambda-cyhalothrin), Delegate (spinetoram), and Rimon (novaluron) 
caused more than 80% acute mortality of at least one life stage of at least one of the natural 
enemy species and could thus be considered moderately harmful (Mills et al. 2015). Additionally, 
pesticides previously thought safe for predators have indirect effects including reduced 
fecundity. For example, Delegate (Spinetoram) reduced fertility in Deraeocoris and Galendromus 
predatory mites (Mills et al. 2015) and Ultor reduced the next generation to zero even though it 
has a low acute toxicity (Beers 2015b). 
 
Soft and organic programs have the potential to manage psylla while reducing ‘hard’ pesticide 
use (Wenatchee Valley Pear IPM Project, Hood River Integrated Area-wide Codling Moth 
Management Project, Peshastin Creek Pear Project). For example in the Wenatchee Valley Pear 
IPM project after the first year soft blocks maintained low psylla fruit marking equal to 
conventional blocks but saved $150-200/A in pest control costs (Alway 2001). Eighty organic 
growers surveyed said they don’t have any problems with psylla any time of year and don’t have 
them coming on strong at the end of the year (Beers 2015a). 
 
This project was designed to demonstrate the successful use of softer pear pest management 
programs providing a beneficial scorecard to assist growers and consultants to make pest 
management decisions; establish and support an information sharing network for psylla and 
mite management among field consultants; increase producer knowledge of and confidence in 
effective biologically based control; and partner to train and sustain a group of Pear IPM Scouts 
who can continue to provide monitoring. 
 

ACTIVITIES PERFORMED 

Address the below sections as they relate to the entire project’s period of performance. 

OBJECTIVES 
Provide the approved project’s objectives.  

# Objective Completed? 
Yes No* 

1 Document the barriers to soft and organic pear program adoption and track 
what techniques are most successful in increasing sustained adoption. Yes  
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2 
Demonstrate the successful use of soft and organic pear pest management 
programs and create a beneficial scorecard to assist in grower and consultant 
pest management decision making. 

Yes  

3 Establish and support an information sharing network for psylla & mite 
management among field consultants. Yes  

4 Increase producer knowledge of and confidence in effective biologically based 
control. Yes  

5 Partner to train and sustain a group of independent or university based Pear 
IPM Scouts who can continue to provide monitoring after the grant. Yes No 

*If no is selected for any of the listed objectives, you must expand upon this in the challenges and lessons learned sections. 

ACCOMPLISHMENTS 
List your accomplishments for the project’s period of performance, including the impact they had on the project’s beneficiaries, 
and indicate how these accomplishments assist in the fulfillment of your project’s objective(s), outcome(s), and/or indicator(s). 

# Accomplishment or Impact Relevance to Objective, Outcome, and/or 
Indicator 

1 Meetings with stakeholders and 
collaborators occurred in January (2017), 
December (2017), February (2018), and 
December (2018). 

Objectives 1-4. Documented barriers to soft 
and organic programs and planned 
demonstrations for demonstrations of soft 
programs and designation of scorecard 
numbers.  

2 A baseline survey of adoption was carried 
out in late 2017 with 29 producers and 10 
consultants. 

Objective 1.  

3 After year 2 (late 2018) of the project 
adopters and non- adopters were surveyed 
(10 producers and 8 consultants). 

Objective 1. Follow up survey to document 
change in knowledge and adoption of new 
practices. 72% respondents had done 
something differently as a result of the 
project impacting 1841 acres (N=18). 

4 After year 3 (late 2019) of the project, 
participants were surveyed on which 
methods contributed most to implementing 
changes. 

Objective 1. Track which techniques are 
most successful in increasing sustained 
adoption. Growers and consultants 
responded to a survey about which 
extension methods (field demonstrations, 
peer-to-peer communication, discussion 
groups, online scouting data, or other) 
contributed most to IPM changes 
implemented.  The most common grower 
response was discussion groups, while 
consultants most commonly chose peer-to-
peer communication.  Overall, 84% of those 
surveyed chose two or more methods as 
important for contributing to change (N=32).  
At least one participant expressed that a 
combination of methods allows for better 
understanding and adoption of changes. 
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# Accomplishment or Impact Relevance to Objective, Outcome, and/or 
Indicator 

5 Weekly pest and natural enemy scouting 
occurred at 17 to 20 sites from April 1 to 
October 1 in 2017, 2018, and 2019. 

Objectives 2 and 3. Scouting and sampling 
documented the success or lack there-of for 
soft and organic programs.  

6 Scouting results were sent to collaborators 
via a weekly text and email from April 1 to 
October 1 in 2017, 2018, and 2019. 

Objective 3. 

7 Weekly scouting results were posted online 
in 2018 and 2019 using easy to read, self-
generating graphs at 
http://treefruit.wsu.edu/crop-
protection/pear-ipm/ 

Objective 3. Online portion of information 
sharing network provided up-to-date 
information weekly. 136 pageviews per 
year.  

8 Two to three Pear IPM discussion groups 
(10 total) were held each year with 15 to 30 
participants. 

Objective 4. 183 participants. IPM 
Discussion groups served as a platform for 
an information sharing network which 
included these face-to-face discussions as 
well as online and text exchange of 
information. 

9 Five field days were held over the course of 
the project. 

Objective 4. 129 participants. 

10 The team partnered with a photographer in 
July 2018 to create compelling, unique 
images and videos of important pest and 
predator insects for use in educational 
materials. 

Objective 4. Images and videos were used in 
winter conference presentations to make 
growers more aware of the natural enemies 
in their orchards.  

11 Educational materials including a natural 
enemy impact factsheet, a natural enemy 
identification guide and a pest and natural 
enemy scouting guide were created to use in 
trainings. 

Objective 4 and 5. Materials and factsheets 
provided more information on natural 
enemies and what products impact them.  

12 Scout training curricula was developed 
including activities, training schedule, and 
support materials.  

Objectives 4 and 5.  

13 A scout training intensive was held in 
August 2019 with 20 participants. 

Objectives 4 and 5. Twenty growers and 
new consultants participated in this 
training. 93% learned a good or great deal 
as a result of the training and 60% planned 
to put into place new practices (N=15). 

14 A natural enemy impact quotient was 
developed to calculate the impact of 
pesticide programs on natural enemy 
populations.  

Objective 2. This natural enemy impact 
score was used to rate how selective IPM 
programs were for natural enemy 
populations. 

15 A draft scorecard decision making tool was 
developed.  

Objective 2. The threshold of 0.5 natural 
enemies per beat tray was tested as an 
action threshold in 2019. This level was 
insufficient to maintain low pest pressure. 
2019 data support a 1:1 ratio of natural 
enemies per tray to psylla nymphs early in 
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# Accomplishment or Impact Relevance to Objective, Outcome, and/or 
Indicator 

the season and a 1:3 ratio during mid and 
late summer. 

CHALLENGES AND DEVELOPMENTS 
Provide any challenges to the completion of your project or any positive developments outside of the project’s original intent 
that you experienced during this project. Also, provide the corrective actions you took to address these issues. If you did not 
attain approved objectives, outcome(s), and/or indicator(s), provide an explanation in the Corrective Actions column. 

# Challenge or Development Corrective Action or Project Change 
1 The Pear IPM Scout Training Intensive set 

for September 27th was cancelled due to low 
registration. 

Training in insect identification and hands-
on scouting did occur at discussion groups 
and the field day.  The formal scout training 
intensive was scheduled again the following 
year and was a success.  

2 One insect lure (designed for Campylomma 
verbasci) did not work properly, to the point 
of not providing reliable data in 2018 and 
2019. 

We worked with Scentry Biologicals to 
identify an error in the formulation. Despite 
lab and fieldwork investigating the lure’s 
efficacy, there is still no conclusion as to why 
this lure’s formulation is not working 
properly. 

3 All activities for Objective 2 were completed 
including demonstration projects to compare 
IPM to organic and conventional and the 
calculation of a scorecard decision making 
tool. IPM programs were successful in 
maintaining high natural enemy populations 
and keeping psylla numbers and honeydew 
low at the end of the season. However not all 
IPM blocks were economically successful. 
Some blocks had marking early in 2019 
before natural enemy populations reached 
levels to control psylla. A draft scorecard was 
calculated however further testing is needed 
to build confidence in this tool.  

In 2019 there was a range in returns from 
IPM blocks from $1,956 per acre more in 
returns compared to the conventional 
control in one cluster to $3,703 per acre less 
than the conventional counterpart in another 
block. Tree size and ability to honeydew 
wash were statistically important factors to 
the economic viability of IPM blocks. Further 
investigation is needed looking at the 
incorporation and testing of the decision 
making tool (natural enemy to pest ratio), 
incorporation of honeydew washing into IPM 
programs and specific phenology based IPM 
programs to build a consistent IPM program 
growers can have confidence in.  

4 Objective 5 was partially completed.  
Industry members learned to scout for 
natural enemies and pests, but organizing a 
group of scouts that can do the intensive 
work needed to expand the project was not 
completed. 

The scouting group and approximate costs 
per acre was pitched to industry members in 
2018.  The response was not enthusiastic.   
Growers and fruit packers are struggling 
financially and are thus unlikely to spend 
funds on a system without proven reliability. 

LESSONS LEARNED 
Provide recommendations or advice that others may use to improve their performance in implementing similar projects. 

IPM programs based on large active natural enemy communities take time to establish. Within the 
confines of a three-year project those communities may not have time to rebound from the low 
numbers present under conventional systems. It is important to create a multi-phase strategy in 
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order to evaluate these programs for five or more years in order to make conclusions about the 
success or failure of these programs.  

CONTINUATION AND DISSEMINATION OF RESULTS (IF APPLICABLE) 
Describe your plans for continuing the project (sustainability; capacity building) and/or disseminating the project results.  

A USDA NIFA 2019 Crop Protection and Pest Management Program Grant titled ‘Expanding the 
IPM Toolbox for Sustainable Pear Production’ was obtained. This project will include continued 
monitoring in twelve test orchards in order to test the draft scorecard created by this project. 

BENEFICIARIES 

Number of project beneficiaries: 312 participants, 103 individual participants, 400 beneficiaries. 

OUTCOME(S) AND INDICTATOR(S)/SUB-INDICATOR(S) 

Provide the results of the project outcome(s) and indicator(s) as approved in your application and project proposal. The 
results of the outcome(s) and indicator(s) will be used to evaluate the performance of the Program on a national level.  

EXPECTED MEASURABLE OUTCOME MEASURE(S) 
Select the Outcome Measure(s) that were approved for your project.  

☐ Outcome 1: Enhance the competitiveness of specialty crops through increased sales 
☐ Outcome 2: Enhance the competitiveness of specialty crops through increased consumption 
☐ Outcome 3: Enhance the competitiveness of specialty crops through increased access 
 Outcome 4: Enhance the competitiveness of specialty crops though greater capacity of sustainable 

practices of specialty crop production resulting in increased yield, reduced inputs, increased 
efficiency, increased economic return, and/or conservation of resources 

☐ Outcome 5: Enhance the competitiveness of specialty crops through more sustainable, diverse, 
and resilient specialty crop systems 

☐ Outcome 6: Enhance the competitiveness of specialty crops through increasing the number of 
viable technologies to improve food safety 

☐ Outcome 7: Enhance the competitiveness of specialty crops through increased understanding of 
the ecology of threats to food safety from microbial and chemical sources 

☐ Outcome 8: Enhance the competitiveness of specialty crops through enhancing or improving the 
economy as a result of specialty crop development 

OUTCOME INDICATOR(S) 
Provide the indicator approved for your project and the related quantifiable result. If you have multiple outcomes and/or 
indicators, repeat this for each outcome/indicator (add more rows as needed).  

# Outcome and Indicator Quantifiable Results 
1 
 

Outcome 4: Enhance the 
competitiveness of specialty 
crops though greater 
capacity of sustainable 
practices of specialty crop 
production resulting in 
increased yield, reduced 
inputs, increased efficiency, 
increased economic return, 

88% of surveyed participants improved their knowledge of 
IPM practices a good or great deal (N=115). 
79% of surveyed participants planned to adopt new practices 
including scouting for natural enemies, use of selective 
products, installing wash systems and use of recommended 
materials (N=104).  

94% of growers surveyed said they had used and planned to 
continue using at least one of the IPM practices discussed for 
this project, impacting 3,051 acres (N=17). 47% of growers 
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and/or conservation of 
resources. 

responded that they planned to use one or more additional 
practices affecting an additional 1,247 acres. Including: 

• 1024 acres (10 growers) impacted by IPM programs 
to conserve natural enemies (3 growers on 305 acres 
plan to adopt). 

• 496 acres (11 growers) impacted by insect growth 
regulators with fewer non-target effects (2 growers 
on 205 acres plan to adopt).  

• 1,357 acres impacted (13 growers) by 2-3 
applications of kaolin clay reducing psylla egg lay 
with few non-target effects (2 growers on 345 acres 
plan to adopt). 

• 174 acres (5 growers) installed honeydew washing 
systems (7 growers on 390 acres plan to adopt). 

94% of consultants surveyed said they had recommended and 
planned to continue recommending at least one of the IPM 
practices discussed for this project, impacting 8,590 acres 
(N=17). 35% of consultants responded that they planned to 
recommend one or more of these practices on an additional 
2,421 acres. 

• 4,140 acres (9 consultants) impacted by 
recommending IPM programs to conserve natural 
enemies (6 consultants on 310 acres plan to 
recommend). 

• 2,920 acres (11 consultants) impacted by 
recommending insect growth regulators with fewer 
non-target effects (3 consultants on 700 acres plan to 
recommend). 

• 1,240 acres (13 consultants) impacted by 
recommending 2-3 applications of kaolin clay 
reducing psylla egg lay with few non-target effects (3 
consultants on 1,100 acres plan to recommend). 

• 290 acres (9 consultants) impacted by recommending 
the use of honeydew washing systems (4 consultants 
on 300 acres plan to recommend). 

Five to eight orchards participated in the project each season, 
implementing IPM programs in blocks 5 acres or larger.  Total 
acreage for these blocks was 61.5 in 2018 and 27.5 in 2019. 
Based on spray records these operators applied 112 sprays of 
selective products and 7 sprays known to be damaging to 
natural enemies. In comparison, conventional programs 
applied 10 sprays of selective products and 98 sprays known 
to be damaging to natural enemies. IPM programs required 1-
2 more sprays per season than conventional programs but 
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costs were not different. IPM packouts for US#1 D’Anjou pears 
ranged from 44 to 97%, compared to a range of 63 to 99% for 
conventional packouts. Based on partial budget analysis, 
implementing IPM programs from conventional had a net 
change of -$3,500 to +$1,900 per acre for growers.  

  56% of participants increased their confidence in IPM 
programs that conserve natural enemies.  After the project, 
27% of participants surveyed said they were very confident in 
IPM programs that conserve natural enemies. 

DATA COLLECTION 
Explain what data was collected, how it was collected, the evaluation methods used, and how the data was analyzed to derive 
the quantifiable indicator. 

Data was collected through two primary methods. Pre-post surveys were conducted at the end of 
field days and trainings. In pre-post surveys participants were asked to rate their knowledge gain 
from the event (a great deal/a good deal/a moderate amount/very little), were asked to rate their 
knowledge in key subject areas on a scale from non-existent to considerable knowledge before and 
after the course, and were asked if they plan to adopt new practices as a result of the workshop. 
An evaluation survey of learning and adoption was conducted after year two and year three of the 
project. In evaluation surveys 30 growers and consultants (yr 2) and 34 participants (yr 3) were 
asked a series of questions through both written evaluation and one-on-one interview. 
Respondents were asked to rate their knowledge in key areas in 2016 (before the project) and now 
(after the project). They were asked to rate their confidence in IPM Programs on a scale of 1 to 5 
where 1 means “Not confident at all” and 5 means “Very Confident” in 2016 (before the project) 
and now (after the project). They are asked if they have adopted new practices and to indicate 
whether they are using specific practices “(1) use, (2) and/or plan to use each practice, or (3) the 
practice does not apply.” 

FEDERAL PROJECT EXPENDITURES 

EXPENDITURES 
 

Cost Category Amount Approved in Budget Actual Federal Expenditures 
(Federal Funds ONLY) 

Personnel $141,557 $154,039 
Fringe Benefits $60,791 $52,104 
Travel $19,060 $11,937 
Equipment   
Supplies $16,322 $22,495 
Contractual $5,231 $2,434 
Other $4,500 $4,500 
   

Total Federal Costs $247,684 $247,509 

PROGRAM INCOME (IF APPLICABLE) 
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Source/Nature  
(i.e., registration fees) Amount Approved in Budget Actual Amount Earned 

1.   
2.   
3.   
   

Total Program Income Earned   
 

Use of Program Income 
Describe how the earned program income was used to further the objectives of this project. 
NA 

ADDITIONAL INFORMATION 

Provide additional information available (i.e., publications, websites, photographs) that is not applicable to any of the prior 
sections. 

Barriers to Adoption Survey: Twenty-nine growers and ten field consultants were surveyed. Of 
the 29 growers surveyed, 18 grow conventional pears, one grows only organic pears, and 10 grow 
both conventional and organic pears.  More than half of growers estimated that they use codling 
moth mating disruption on 75% or more of their acres but there were 10 growers who estimated 
that 25% or less of their acres use this technology.  The majority of growers and nearly all 
consultants in the survey had tried an IPM/soft approach to managing pear psylla in the past.  The 
most popular reasons for trying it were the failure of conventional program controls and interest 
in building natural enemy populations.  About 40% of growers had not tried an IPM/soft approach 
and the most cited reasons for this were conventional program success and a lack of proof that the 
IPM/soft approach will work.  When asked if IPM/soft approach is used currently, only 2 growers 
and 1 consultant answered yes.  When asked what are the most significant barriers preventing 
adoption of IPM/soft program, growers overwhelmingly cited the risk of fruit marking and its 
associated economic loss.  Other barriers included the perception that an IPM/soft approach has 
not been proven to work and spray logistics.  The consultants cited client risk tolerance as the 
primary reason for lack of IPM/soft program adoption.  When asked about previous experiences 
with transitioning to IPM/soft or organic management, growers most commonly answered that 
damage to fruit was moderate or similar to a conventional program during the first season, 
however four growers did not last through one season of transition so it is unclear whether the 
fruit would have been damaged.  The majority of consultants answered that they see severe 
damage in the first year of transition.  Both growers and consultants generally agreed that after 
one season of transition they see improvements in the success of IPM/soft or organic management.  
Not everyone saw improvements and some consultants expressed that this success during 
transition can be very dependent on the year (i.e. environmental conditions). 
 
Techniques most successful for increasing sustained adoption 
Fifteen growers and seventeen consultants responded to a survey about which extension methods 
(field demonstrations, peer-to-peer communication, discussion groups, online scouting data, or 
other) contributed most to IPM changes implemented.  The most common grower response was 
discussion groups, while consultants most commonly chose peer-to-peer communication.  Overall, 
84% of those surveyed chose two or more methods as important for contributing to change 
(N=32).  At least one participant expressed that a combination of methods allows for better 
understanding and adoption of changes. 
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Demonstration of IPM and organic pear pest management programs. Study sites were located 
in the Wenatchee River Valley, Washington USA in orchards planted primarily with d’Anjou and 
Bartlett varieties. Six locations were designated throughout the production zone where each 
location had similar growing conditions and elevations. Each treatment was applied to five-acre 
study plots in each location where plots within a location were within close proximity (within one 
mile).  Treatments consisted of three management systems: organic, conventional and bio-based 
integrated pest management (bIPM). While growers were not restricted to specific spray 
schedules, growers used a defined set of tools in each system. Organic management followed the 
USDA certified organic standards (Organic Food Production Act §205) which prohibits the use of 
synthetic products. Conventional management was grower standard practice. bIPM used a toolbox 
of cultural controls and pesticides which were designed to contain selective products with less 
documented negative impact on natural enemies. Plots were scouted once per week from early 
April to late September in 2017, 2018, and 2019 using beat trays and sticky traps with volatile 
lures. 

 
Figure 1 Mean total abundance per week of natural enemies collected in traps in pear orchards in 2017 (a) and 2018 (b) 
and 2019 (c). Natural enemy abundance per beat tray in pear orchards in (d) 2017 (e) 2018 and (f) 2019. Conventional 
(red), bIPM (purple), organic (yellow). Larger bubbles indicate higher counts. Bubble sizes are scaled based on highest 
weekly mean abundance from any treatment within a year (e.g. 2 natural enemies per tray – bIPM, August 2017). 

bIPM programs maintained large natural enemy populations similar to organic programs and 
larger than conventional programs (Figure 1). The most abundant natural enemies in these 
systems were Trechnites (parasitic wasps), Dereocoris brevis (true bug) with high populations of 
Chrysoperla. plorabunda and Chrysopa nigricornis (lacewings) and significant Campyloma 
populations in some sites. Earwigs were scarce in most locations.     

We hypothesized that selective IPM programs and organic programs would have comparable or 
better control to conventional programs but that control in IPM programs may take three years 
to be obtained based on previous studies. Control was measured by measuring both the amount 
of honeydew present on leaves at Bartlett and d ‘Anjou harvest timing (Bartlett: Aug 28 to Sept 8, 
2017; Aug 27 to 28, 2018; Aug 19 to 21, 2019; d’Anjou: Sept 11 to 21, 2017; Sept 12 to 13, 2018; 
Sept 5 to 6, 2019) as well as the amount of fruit marking. To measure honeydew quantity, a total 
of 100 leaves were sampled from ten randomly selected trees in each block.  The refractive index 
of the honeydew solution washed from leaves was measured using a RX-5000α-Bev digital 
refractometer (Atago Co. Ltd.).  Percent soluble solid content was reported as °Brix. Fruit 

https://www.ecfr.gov/cgi-bin/text-idx?SID=f8150d0c26e2953120b2816affb19b7d&mc=true&node=se7.3.205_11&rgn=div8
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marking was measured by a field check the week before harvest where 10 pears on 20 randomly 
selected d’Anjou trees (200 total) were inspected per block with 2-4 fruits per leader, 1-2 fruits 
being on the periphery of the canopy, and the other 1-2 fruits being in the inner canopy. Pears 
were categorized as either U.S.#1, Washington Fancy, or 3rd Grade based on honeydew marking 
only with other marking ignored (frost, limb rub, spray marking). 

The ability of programs to control psylla and mites varied from year to year. Overall IPM programs 
were able to maintain low psylla populations and low honeydew levels all the way to the end of 
the season in comparison to conventional programs where psylla and honeydew at the end of the 
season were higher in some years. However in 2019 honeydew marking occurred in the early part 
of the season in some IPM blocks resulting in higher numbers of downgrades in some blocks.   

 

In 2018 and 2019 organic and IPM programs tended to have similar or larger amounts of 
honeydew on leaves than conventional programs in August. However, by September (d’Anjou 
harvest timing), psylla and their associated honeydew had increased where honeydew levels were 
higher in conventional than organic and IPM in years 2018 and 2019 (p<0.001, Fig. 2). In 2018, 
there were few honeydew-related downgrades across all orchard types (>80% US#1 for all).  In 
2019, far more honeydew-related culls were observed, with just 60% US#1 in organic, 71% in IPM 
and 81% in conventional (p<0.03 Fig. 3). The majority of honeydew damage was old, having 
occurred in early June, thus the honeydew measurements in 2019 (August/September) do not 
correlate well with field grading. 

   

   

Figure 2. Psylla honeydew on leaves measured in degrees Brix at Bartlett harvest timing (August 20 to September 5) and 
Anjou harvest timing (September 10 to 20).  
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Figure 3. Percent US#1 d’Anjou fruit from field grading in 2018 (left) and 2019 (right).  

Project Final Evaluation  
Participants improved their knowledge of key IPM concepts. 83% of participants surveyed 
reported they learned a good or great deal as a result of this project (N = 115). For example, 
participants learned about natural enemy lifecycles, spray programs that conserve natural 
enemies, how to use non-disruptive products like kaolin clay, and honeydew washing systems for 
pear psylla. 

Participants adopted new IPM methods designed to improve pest management and reduce 
indirect impacts on beneficial insects and the environment. At project culmination thirty-
three growers and consultants were surveyed. 94% of growers and consultants are using at least 
one of the IPM practices demonstrated by this project impacting 11,641 acres (N=34). 47% of 
growers and 35% of consultants planned to implement one or more additional practices affecting 
9837 acres. Practices adopted include: 

• IPM programs to conserve natural enemies (10 growers on 1024 acres adopted; 3 
growers on 305 acres plan to adopt; 9 consultants on 4,140 acres recommended; 6 
consultants on 310 acres plan to recommend). 

• Insect growth regulators with fewer non-target effects (11 growers on 496 acres; 2 
growers on 205 acres plan to adopt; 11 consultants recommended for 2,920 acres; 3 
consultants on 700 acres plan to recommend). 

• 2-3 applications of kaolin clay reducing psylla egg lay with few non-target effects (11 
growers on 496 acres; 2 growers on 345 acres plan to adopt; 13 consultants 
recommended for 1,240 acres; 3 consultants on 1,100 acres plan to recommend). 

• Honeydew washing system (5 growers installed on 174 acres; 7 growers on 390 acres 
plan to adopt; 9 consultants recommended for 290 acres; 4 consultants plan to 
recommend for 300 acres). 

IPM programs reduced broad spectrum pesticide use. Five to eight orchards participated in 
the project each season, implementing IPM programs in blocks 5 acres or larger.  Total acreage for 
these blocks was 61.5 in 2018 and 27.5 in 2019. Based on spray records these operators applied 
112 sprays of selective products and 7 sprays known to be damaging to natural enemies. In 
comparison, conventional programs applied 10 sprays of selective products and 98 sprays known 
to be damaging to natural enemies.  
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IPM programs had variable impacts on the bottom line. IPM program from participating 
orchards often required 1-2 more sprays per season than conventional programs but costs were 
not different. IPM packouts for US#1 D’Anjou pears ranged from 44 to 97%, compared to a range 
of 63 to 99%  for conventional packouts. Based on partial budget analysis IPM programs had a net 
change of -$3,500 to +$1,900 per acre for the producers using them. 

Participants increased their confidence in IPM. Due to this project, 56% of participants 
increased their confidence in IPM programs that conserve natural enemies.  After the project, 27% 
of participants surveyed said they were very confident in IPM programs that conserve natural 
enemies. 

Extension Articles 

DuPont, S.T. Moving Toward Bio-Based IPM in Pears Good Fruit Grower. April 2019.  

Orpet, R.  Managing earwigs: How and why to conserve in pome fruits and suppress in 
stone fruits. Fruit Matters. June 14, 2019. 

Strohm, C., DuPont, S. T. Deraeocoris bug – Know the Good Guys in your Pear Orchard. Fruit 
Matters, June 22, 2018. 

Strohm, C., DuPont, S. T. Campylomma bug – Know the Good Guys in your Pear Orchard. Fruit 
Matters, July 10, 2018. 

Strohm, C., DuPont, S. T. Green Lacewings – Know the Good Guys in your Pear Orchard. Fruit 
Matters. September 10, 2018. 

Webpages 

DuPont, S.T. Challenges for Pear IPM. http://treefruit.wsu.edu/crop-protection/pear-
ipm/challenges/. November 16, 2017. 

DuPont, S.T. Natural Enemies in Pear Orchards. http://treefruit.wsu.edu/crop-
protection/pear-ipm/natural-enemies/. November 16, 2017. 

DuPont, S.T. Pear IPM Strategies. h http://treefruit.wsu.edu/crop-protection/pear-
ipm/strategies/. November 16, 2017. 

Strohm, C. DuPont, S.T. 2017 Pear IPM Scouting. http://treefruit.wsu.edu/crop-
protection/pear-ipm/scouting2017/. November 16, 2017. 

Strohm, C. DuPont, S.T. 2018 Pear IPM Scouting. http://treefruit.wsu.edu/crop-
protection/pear-ipm/pear-ipm-scouting-2018/. June 1, 2018. 

Strohm, C. DuPont, S.T. 2019 Pear IPM Scouting. http://treefruit.wsu.edu/crop-
protection/pear-ipm/2019-pear-ipm-scouting/. April 30, 2019. 

Publications 

DuPont, S.T. Strohm, C. Integrated Pest Management Programs Increase Natural Enemies of Pear 
Psylla in Central Washington Pear Orchards. Journal of Applied Entomology. JEN12694 Published 
Sept 2019. 
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