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Crop Pest Losses and Impact Assessment Work Group (Western IPM Center) 
PROJECT NARRATIVE 

 
Previous Work, Related Experience and Justification 

 
The availability of accurate, real-world data on pest management practices, crop pest 
losses (including insects, weeds, plant pathogens and nematodes), and associated costs, 
are critical to assessing the adoption and impact of IPM programs. Available data from 
pesticide use reporting, surveys, and other sources are useful, but our experience shows 
that more accurate and complete data can be obtained through face-to-face forums with 
major stakeholder groups. Face-to-face meetings also offer the opportunity to “close the 
information loop,” by making the survey process a two-way interaction, including 
stakeholder input and dialog on important emerging pest management issues. However, 
key participants (e.g., consultants, industry representatives and Cooperative Extension 
faculty) often lack time and travel funding to participate in this important process. The 
Crop Insect Losses and Impact Assessment Working Group (CILIAWG) was originally 
established in 2003 through a Western IPM Center Work Group grant to help address this 
need.  
 
Our Crop Pest Losses process evolved out the National Cotton Council annual Beltwide 
Cotton Insect Losses Survey conducted since 1979. We previously initiated a system of 
program assessment through the development of information on crop losses due to insects 
and related costs. We have successfully extended this process to other high value crops 
such as melons and lettuce. Grounded in these initial successes, from 2003 to 2006, we 
formalized and expanded this interaction to the low deserts of AZ and CA that share in 
fundamental environmental parameters, but which can differ substantially in the 
availability and usage of insecticides and other pest management tactics. This process has 
allowed us to capture real stakeholder-derived data on insect yield losses, including 
economic and insecticide use data valuable for evaluating IPM implementation in these 
crops and for responding to Federal, state and local requests for information. Crop losses 
evaluated to date include cotton (Ellsworth et al. 2007), head lettuce (Palumbo et al. 
2006c), and melons (Palumbo et al. 2006a,b). Since 2007, we have further expanded our 
work group expertise and data collection process to document losses due to weeds and 
plant pathogens, and to track the use of herbicides and fungicides, and associated costs. 
This effort has been met with great enthusiasm by our primary clientele, Pest Control 
Advisors (PCAs) who are responsible for managing all types of pests in their grower’s 
fields. This has allowed us to expand data collection with great efficiency, and make the 
best use of clientele time and knowledge. In the past two years, we have collected 
baseline data on weeds, diseases and associated management practices in key desert 
crops. Continuation of this grant will enable us to make our first time-series analyses of 
these data, to detect management trends and ongoing concerns for these pest groups.  
 
We are a small nucleus of individuals centered at the University of Arizona. However, 
our focus on IPM, and the interest of this work group, extends throughout the highly 
productive low desert regions of AZ and southern CA (e.g., Imperial & Palo Verde 
Valleys). Previously established communication links across state lines in our region 
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(AZ, CA, NM, NV) have been formalized through the Arid Southwest IPM Network 
(previously funded through a separate WIPMC Network grant). We have also 
collaborated with Texas AgriLife on cotton insect losses and other projects. We have a 
rather unique agricultural environment and basis of experience with insects, weeds and 
plant pathogens and their management in low desert crop production. Through the 
Arizona Pest Management Center (APMC), we have created strong relationships with 
clientele groups and associations (e.g., Arizona Crop Protection Association) that include 
two-way dialog on pest management needs, research, recommendations and their 
adoption and impact.  
  
Recent programs in IPM have witnessed drastic and historical changes in insecticide use 
(e.g., in cotton in AZ; Ellsworth et al. 2007, Ellsworth & Jones 2001; Ellsworth & 
Martinez-Carrillo, 2001). Our ability to document and, better yet, to understand and 
associate these changes with our IPM programs will bolster our overall efforts, stimulate 
interest in further adoption, and help to leverage scarce resources for further IPM 
research, development and implementation, all important goals of the Western IPM 
Center and the National IPM Program. Collection of these data are increasingly important 
now, because USDA National Agricultural Statistics Service (NASS) recently 
discontinued the chemical use surveys they previously conducted on an irregular basis for 
certain crops. Their surveys provided the only reliable (thought incomplete) information 
available on pesticide use in many crops. Our crop pest losses data are more complete, 
and therefore more valuable, because we include questions on the full range of active 
ingredients commonly used in the various crops surveyed, and also because our response 
rates are so high, typically representing more than 50%, to as much as 90%, of Arizona 
acres for some crops.   
  
Another recent development that will greatly leverage and enhance the outcomes of the 
work group moving forward has to do with a separate, though complimentary, source of 
data for pest management impact assessment: Arizona pesticide use reporting data. The 
Arizona Department of Agriculture (ADA) requires applicators to report all pesticides 
that are applied for hire (i.e., custom), applied by air, that are under Section 18 and 24c 
exemptions, or that are listed on Arizona’s Department of Environmental Quality’s 
Groundwater Protection List, as well as all restricted use and certain odoriferous 
pesticides. The Arizona Pest Management Center is in the process of developing a 
comprehensive database of historical pesticide use reporting (PUR) data, spanning from 
1991 to present. We have hired a computer programmer / database specialist, Richard 
Farmer, who is supervised by lead PI Al Fournier. We have established a stakeholder 
advisory group of growers, applicators, PCAs and other industry representatives that are 
directing development of the database and user interface. The PUR data, though not 
complete for lack of 100% use reporting in Arizona, are complementary to the user 
estimates of pest losses, pesticide use and associated costs provided through the crop pest 
losses survey. Although the PUR database is funded through separate sources, the 
availability of these data will greatly enhance our capacity for impact assessment and will 
bolster our working group’s capacity to make the best use of the CPL data. 
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Besides providing direct stakeholder input into the economic impact of pests, which is 
helpful for prioritizing extension activities, data collected through these forums provide 
insight into pest management decisions and factors that affect adoption of IPM practices 
(Ellsworth & Fournier 2009). The data have been used to respond to federal pesticide 
information requests (University of Arizona 2009) and can also help us to document 
changes in pest management practices and adoption of new technologies (e.g., Bt cotton; 
Roundup-Ready alfalfa; the diamide class of chemistry) and their impact on overall pest 
management and economics, a major goal of the USDA IPM Roadmap. These data have 
also served more local needs, such as an analysis of the economic impact of Lygus in 
Arizona cotton (Fournier, Ellsworth & Barkley 2007). We have also routinely responded 
to local requests for information by growers, grower groups, and other local agencies. 
This includes: information on market penetration of flonicamid (Carbine) for assessing 
cotton IPM program adoption and to various manufacturers; Lygus, whitefly, and other 
cotton insect control trends for assessment of efficacy of grant activities; cotton and 
vegetable pesticide use trends as an impact assessment of University of Arizona 
Department of Entomology and IPM programmatic activities (Ellsworth et al., 2009; 
Ellsworth & Fournier, 2008); Arizona Cotton Growers Association requests for 
comparative information on pest management trends in Bt and non-Bt cotton; and 
Arizona Cotton Research & Protection Council requests for SLN support of Bt cotton 
refuge requirements exemptions in support of pink bollworm eradication.  

 
Our past efforts and experience in the development of the crop insect loss process in 
Arizona and California well prepares us for the continuation and extension of this work 
group model. With this proposal, we seek funding to continue to engage stakeholders to 
develop real-world crop pest loss data; to make these data and the data collection process 
available to clientele and colleagues locally, regionally and nationally, by providing a 
clearinghouse of this information; to promote, through outreach, adoption of similar data 
collection in other states; and to develop a detailed analysis and impact assessment report 
of crop pest losses for key desert crops, using historical PUR data as well as crop pest 
loss data.  

 
Objectives  

1. We will engage agricultural stakeholders in Arizona and California to develop 
Crop Pest Losses (CPL) data for key desert crops (currently cotton, head lettuce, 
watermelons and cantaloupe), including the most relevant pest groups (insects, 
weeds, diseases, nematodes) for each crop.  

2. We will serve as a clearinghouse for developed information and metrics on crop 
pest losses and impact assessments.  

3. We will conduct outreach, presenting data and information about the data 
collection process to agricultural stakeholders and colleagues, locally, regionally, 
and nationally. 

4. We will develop an impact assessment analysis and report based on 6 to 30 years 
of crop pest losses data (depending on the crop) and other data sources. 
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Procedures  

Objective 1: We will engage agricultural stakeholders in Arizona and California to 
develop Crop Pest Losses (CPL) data for key desert crops (currently cotton, head lettuce, 
watermelons and cantaloupe), including the most relevant pest groups (insects, weeds, 
diseases, nematodes) for each crop.  

Procedure 1a: We will conduct at least 5 face-to-face workshops, including orientation 
to the crop pest losses survey process, survey completion, debriefing on previous year’s 
data, and discussion of clientele / stakeholder seasonal observations, experiences, pest 
management needs.  

Since the inception of this Western IPM Center work group, data have been collected 
primarily through a series of face-to-face interactive workshops held each year in Arizona 
and Southeastern California. Typically, five to seven dedicated workshops are held each 
year, each one focusing on a major crop and production region. Participants are oriented 
to the crop loss estimation process, and any new questions or changes, through a 
presentation by pest management specialists. Time is allotted in the program for 
participants to complete the survey forms, and specialists are available to address 
questions throughout the process. Each meeting concludes with a presentation of the 
previous year’s crop pest loss data and an open-ended discussion of clientele observations 
and experiences in the recent crop season, including identification of new pest issues and 
any other emerging needs or concerns. Clientele greatly value this annual forum and the 
opportunity to learn about their peer’s experiences and perceptions. The discussions also 
provide good information for planning of extension programs. Crop losses workshops are 
approved for Continuing Education Units (CEUs) for Arizona and California and include 
either breakfast or lunch. With WIPMC work group funding, we provide travel 
compensation to participants on request or provide incentives (e.g., free hats) to reward 
participation. These incentives are important to the success of these workshops. Clientele 
are busy people, and they appreciate even token gestures that let them know we value 
their time and expertise. These workshops are wholly dedicated to the crop losses process 
with no adjuncts or other topics that could distract clientele attention, lengthen the 
programs and reduce participation rates. This face-to-face approach has overcome low 
response rates that historically plagued the Beltwide Cotton Insect Losses survey (<10–
15%). The result has been a more representative and better quality set of data, education 
of all those involved, and collaborative partnership with key stakeholder groups in our 
system of program assessment.  

 
Professional Pest Control Advisors (PCAs), the core clientele group involved in this 
effort, provide complete pest management consultation to growers and are equally 
knowledgeable about insect, weed, disease and nematode management. As of the last 
grant cycle, additional UA Extension Specialists (Weed Scientist, Dr. Bill McCloskey; 
Plant Pathologist Dr. Mary Olsen and Plant Pathologist Dr. Mike Matheron) became 
involved and expanded crop questionnaires to quantify the complete range of pest losses 
and pest management practices for these major crops. Their commitment to this project 
remains strong, and their involvement will continue with the current request. (Note: Bill 
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McCloskey, UA Extension Weed Specialist, was on sabbatical at the time of this 
proposal submission, and thus is not listed as PI.) This additional data collection can be 
done without increasing our proposed budget from previous years, because of efficiencies 
developed in interaction with participating clientele. This expansion of data collection has 
greatly enhanced the value and utility of the CPL data. With this proposal, we will be 
able to make our first impact assessments based on weed and plant pathogen pest losses 
for these crops. We will continue and improve documentation of insect, weed and plant 
pathogen losses in cotton, head lettuce and melons (cantaloupe and watermelon). We will 
continue to assemble stakeholder groups around crop themes with appropriate subject 
matter experts for the purpose of discussion of the crop pest loss evaluation process and 
the development of real world data. We will conduct at least five workshops annually, at 
least one for each major crop theme.  

Procedure 1b: We will continue to make the survey available to clientele who do not 
attend the workshops, through mail or internet, to expand our response rate and acreage 
represented. When necessary (and it often is), we will conduct follow-up mail surveys 
with key PCAs to ensure good representation of region-wide acres in the final datasets. 
We will also consider developing the survey as online form, if clientele demand for this 
format is determined to be strong.  

Objective 2: We will serve as a clearinghouse for developed information and metrics on 
crop pest losses and impact assessments.  

Procedure 2a: We will address all Federal, state and local requests for information on 
the impacts of pests or pesticides and other pest management practices in our key crops. 
We will continue to promptly address any Federal, regional, state, or local requests for 
information on the use and impact of pests or pesticides on our key crops. We typically 
receive 8 to 12 Federal data requests per year and, through the Arid Southwest IPM 
Network (a separately-funded Western IPM Center project), we coordinate responses for 
Arizona, New Mexico, Nevada and southern California. Previous data requests and 
responses can be viewed on the web at 
http://ag.arizona.edu/apmc/Arid_SWPMC_Info_Requests.html. Funding through this 
request contributes to this effort only in the fact that such information requests are often 
greatly enhanced by the availability of real-world crop loss data made available 
exclusively through the work group efforts. For example, data collected through this 
process were incorporated into responses to Federal pesticide information requests about 
endosulfan, imidacloprid and methomyl. Regional, state and local requests for crop pest 
losses data have greatly increased in the past couple of years (specific examples are noted 
above.) We will also continue to address these regional, state and local requests, 
including requests of the Western IPM Center.  

Procedure 2b: We will summarize crop pest losses on a dedicated webpage, making data, 
presentations, reports and data collection tools available worldwide. Crop pest losses 
data, presentations, reports, and publications available to date are posted on the Arizona 
Crop Information Site (ACIS) in two locations. The Cotton Pest Losses website which 
now features detailed Cotton Insect Losses data and analysis from 1979 through 2007 
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(http://ag.arizona.edu/crops/cotton/insects/cil/cil.html). 2008 data is in the process of 
being compiled and formatted as of early September 2009. (There is a delay in posting 
data until final average cotton prices are available, which happens in late summer each 
year for the previous year.) Lettuce and melon pest losses information, survey forms, 
presentations, data and publications are available at 
http://ag.arizona.edu/crops/vegetables/insects/vegiloss.html. We will continue to update 
these websites with the latest data, publications and information, making these data 
available to researchers, pest control advisors, government agency representatives and 
other stakeholders worldwide. 

Objective 3: We will conduct outreach, presenting data and information about the data 
collection process to agricultural stakeholders and colleagues, locally, regionally, and 
nationally. 
 
Procedure 3a: We will present CPL data and analyses at clientele meetings (beyond CPL 
workshops) to educate growers, PCAs and other stakeholders on pest management and 
pesticide issues, adoption of IPM practices, and to engage stakeholders in discussion on 
future needs. As of the last reporting, CPL data have been incorporated into at least five 
presentations to clientele, not counting the pest losses workshops themselves. The data 
provide insights on shifting pest management issues, practices and priorities, adoption of 
specific IPM practices, and the economic impact of pest management decisions. In 
addition, we have developed 7 research reports that include detailed analyses of crop pest 
loss survey data for clientele education, with 2 more submitted at the time of this writing. 
It is expected that the number of presentations and publications incorporating CPL data 
will increase in the next few years, in part because of the expansion of data collection and 
specialist participation beyond insect data.  
 
Procedure 3b: We will present CPL data and analyses to research colleagues at local, 
regional and national meetings, and through publications, to enhance awareness of the 
process and the value of the data and to promote adoption of similar surveys in other 
states and regions. Outputs of the last grant cycle included five professional presentations 
(ESA Pacific Branch, National IPM Symposium and others) and five peer reviewed 
publications (2 of these in press) that made use of CPL data to enhance understanding of 
IPM adoption, pest management decision making, and future pest management needs. 
Again, we expect to sustain or surpass this rate of professional communication of the 
value and impact of CPL data for impact assessment. 
 
Procedure 3c: We will assist others in the extension of this process as a model for 
development of additional stakeholder-derived data as requested. As the value and 
impact of the data become more apparent through our increased outreach efforts, perhaps 
interest and adoption of similar strategies for impact assessment will increase. We will 
continue to respond to and assist with any inquiries regarding the development of pest 
losses or parallel processes for new pest groups or in new geographic areas. (For 
example, in 2007 we conducted a pilot Cotton Insect Losses meeting in Lubbock, TX to 
begin a process of cotton loss documentation in the Texas AgriLife system.)  
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Objective 4: We will develop an impact assessment analysis and report based on 6 to 30 
years of crop pest losses data (depending on the crop) and other data sources.  
 
Procedure 4a: An impact assessment analysis report will be developed from crop pest 
losses data and other data sources to highlight key changes in pest status and pesticide 
use patterns and adoption and impact of IPM practices in low desert crops. We have 
insect losses data available from the Cotton Beltwide Insect Losses Survey going back to 
1979, and, with continued funding, will have compiled more than 7 years of insect loss 
data and 3 years of weed and plant disease losses. Using these data, we can develop 
detailed crop-by-crop analyses of pest damage, economic impacts and control costs. 
Furthermore, we can examine the adoption and economic impact of specific IPM 
strategies (such as low-risk and selective insecticides) to growers. The report will also be 
enhanced through other data sources, including information from the historical Arizona 
pesticide use reporting database (1991 to present), currently under development. The 
Arizona Pest Management Center has on staff a computer programmer and database 
specialist, and we are working with the Arizona Department of Agriculture and a 
statewide stakeholder advisory group to develop the historical database. The “back-end” 
for nearly 20 years of Arizona pesticide use data (1991 – present) is nearly completed and 
we are working on development of a user interface at this time. These data, when 
combined with user reports from CPL data, will greatly enhance our historical analysis.  
 
Procedure 4b: The report will be published on the Arizona Crop Information Site 
(http://cals.arizona.edu/crops/) and made available to clientele and colleagues 
worldwide. Results will also be shared through presentations to clientele and colleagues 
throughout the region and nationally, per objective 3.  
 
Outputs, Impacts and Potential Impacts 
 
Outputs 

• At least 5 face-to-face crop pest losses workshops will be held to engage pest 
control advisors and other stakeholders in Arizona and California in the 
development of crop pest losses data for key low desert crops (cotton, head 
lettuce, melons). 

• Workshops will include dialog with stakeholders to identify shifting and emerging 
pest management needs and priorities. 

• Data will be collected through follow-up mail surveys or other means, as 
necessary to provide representation of a high percent of planted acres. 

• Survey instruments will be improved and refined as a result of participant 
feedback and specialist input. 

• CPL survey forms, data, publications, presentations and related information will 
be made available on the Arizona Crop Information Site and updated as needed. 

• We will address all local, state, regional and national requests for CPL data and 
related information.  

• We will conduct outreach (presentations and publications) to clientele and 
professional colleagues, presenting CPL data and information about the process 
locally, regionally, and nationally. 
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• If requested, we will assist others with the development and implementation of 
similar data collection efforts in other states, or for other crops and pest groups.  

• We will develop and publish online a report, a detailed analysis and impact 
assessment based on CPL data and other information sources. 

 
Impacts 
 
An outcome of this effort will be detailed assessments of the role of insects, weeds, plant 
pathogens, and pesticides in the production of these key low desert crops. Economists, 
entomologists, other pest managers, regulators, policy-makers, and other state, regional 
and Federal interests will have ready access to a rich set of data that parses out not only 
what is “sprayed” on a crop, but also what was the “intent” or target of those sprays and 
other pest management inputs. This provides unique insights into the decision-making 
experience of the pest manager—insights that will help guide our existing and new 
programs of research, implementation and IPM outreach. The data provided through this 
process are also useful in evaluating aspects of our IPM programs over time (e.g., 
changes in insecticide use or changes in pest status for these crops) and quickly 
responding to the changing needs of grower communities. Through this data source alone 
we have been able to document: 2006 and 2007 as the two years with the lowest foliar 
insecticide use in cotton on record in Arizona (records begin in 1979); 2007 as the lowest 
grower costs for foliar insecticides in cotton; 2008 as the first year since 1965 that cotton 
growers have not deployed insecticides to control pink bollworm statewide; a nearly 3-
fold reduction in insecticide use in lettuce Since 1996 and a concomitant increase (2-fold) 
in reduced-risk and OP-replacement insecticides. These data and this Work Group serve 
to address any Federal, regional, state, and local requests for information on the impact of 
pests or pesticides on our key crops. Furthermore, we will provide to any interested 
parties specific information about crop loss and how it is associated with specific pests 
and other factors. To our knowledge this is the only effort of its kind in the West and 
possibly in the country. Our work has demonstrated that this model is adaptable to 
multiple crops and stakeholder groups. 
 
Potential Impacts 
 
Through this program, we are developing a “benchmarking” system that growers, pest 
managers and other agricultural stakeholders can review annually to track progress on 
individual and community goals for production, pest management costs and pesticide use 
reduction. An individual can see how his or her practices compare to community 
averages and overall goals. Over time, benchmarking is a powerful tool to move an entire 
industry forward in improving all aspects of production and pest management 
(Department of the Environment, Water, Heritage and the Arts, 2009). Ultimately, we 
expect that our crop pest losses data collection process will serve as a model for the 
development of similar data in other cropping systems and additional Western states. 
Additional outcomes in the form of insights into program impact are incalculable, but 
should help to guide new and existing research, implementation, and outreach efforts in 
IPM. 
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Relation to Western IPM Center Priorities 
 
The primary goals of the WIPMC and the National IPM Program are to increase the 
economic benefits of adopting IPM practices and reducing the environmental and human 
health risks associated with pests and managing pests. The Work Group project will 
enhance our ability to track progress toward accomplishing these goals in key low desert 
crops by developing the relevant data for all pest groups, their occurrence, impact on 
yield, pesticide use, and economic impacts of the pests and control methods. While 
economic data are collected directly (on surveys and from public sources), environmental 
and human health impacts can be inferred from the data. For example, using these data 
we have documented a 1.7 million lb. reduction in insecticide use and over $200 million 
savings to growers in Arizona cotton production since1996. Another primary goal of the 
WIPMC is the extension of IPM information to audiences who will use this knowledge to 
help decrease risks associated with pest management. Through the outreach component 
of this project, we will extend what is learned about crop pest losses and the benefits of 
specific IPM practices to enhance adoption of IPM and reduce economic, human health, 
and environmental risks to growers. This project is also consistent with the WIPMC 
research priorities of “documenting costs and benefits of IPM implementation” and 
“measuring the impact of IPM adoption.” We meet the requirements of WIPMC work 
groups in that we are multistate and multidisciplinary. We have direct participation of 
stakeholders in Arizona and California, and have the potential to impact other areas (e.g., 
Texas) by supporting implementation of similar survey efforts as requested. Furthermore, 
because of the national importance of winter lettuce and spring and fall melon production 
in Arizona and southeast California, our data actually represents the majority of national 
production for these commodities at these times of the year. Research scientists directly 
involved in this effort include entomologists, plant pathologists and a weed scientist. We 
are focused on addressing research, information and education needs related to crop pest 
losses, and on using this information to identify needs and assess impacts of IPM. One 
suggested role of work groups identified in the RFA is to develop IPM metrics and 
impact assessments related to IPM; this is our major function. Our work group will serve 
as a focal point for the development and dissemination of information on crop pest losses, 
including economic and pesticide use information valuable for measuring adoption and 
impact of IPM in these crops (a goal of the IPM Roadmap). This process will help us 
develop knowledge and information valuable to IPM stakeholders throughout the region 
and the nation.  
 
Evaluation Plan 
 
Each stakeholder engagement of the Crop Pest Losses and Impact Assessment work 
group brings an opportunity to evaluate and improve this process, based on stakeholder 
input. At each meeting, following survey completion, the work group will embark upon a 
process of self-evaluation: Did the process meet the objectives of fairly and objectively 
estimating these losses? Can the instrument’s understandability or effectiveness be 
improved? Are there data gaps or areas not covered by the survey instrument or work 
group process? Ultimately, we will discuss whether specific inference can be drawn on 
specific program impacts. Through ongoing dialog with clientele, and through successive 
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rounds of data analysis and interpretation each year, we work to improve the survey 
instrument and increase the validity of inferences that can be drawn. Other metrics used 
to evaluate the success of the work group include meeting participation, surveys 
completed, percent of Arizona and California acres for each crop represented in survey 
responses, number of clientele and professional presentations and publications, and 
whether this process is adopted by other states or entities during the project period.  
 
Project Timetable 
 
Year 1 & 2: 

• Jan – Mar: Data analysis from previous year’s data, report development 
• April: Head Lettuce Pest Losses workshop 
• July: 1 or 2 Melon Pest Losses workshops 
• Nov – Dec: 3 or 4 Cotton Pest Losses Workshops 
• Throughout the year: presentations and development of publications; updating of 

website; responding to Federal, regional, state and local information requests 
 
Year 2: 

• Analysis, development and posting of Crop Pest Losses Impact Assessment 
Report 

 
Probable Duration: Two years.  
 
Cooperation of Key Personnel and Institutional Units Involved  

 
Dr Peter Ellsworth (UA, Maricopa Ag Center) has spearheaded the crop insect losses 
effort since its inception and also serves as Arizona’s IPM Coordinator and Director of 
the Arizona Pest Management Center. He is responsible for development and 
improvement of the Cotton Insect Losses process. Dr. John Palumbo (UA, Yuma Ag 
Center) has developed and refined the Crop Insect Losses for head lettuce, watermelons 
and cantaloupes. Dr. Al Fournier, UA IPM Program Manager and Associate Director of 
the APMC, coordinates this program with support from collaborating county extension 
personnel in AZ and CA. Dr. Fournier brings expertise in survey development and IPM 
program evaluation methodology. Extension agents bring regional perspectives to the 
data and, besides organizing local meetings, also participate in the surveys. Clientele 
including Pest Control Advisors, growers and industry representatives throughout our 
region have become accustomed to the survey and look forward to providing their 
perspectives each year. This year, our team will be also include Extension specialists in 
all the relevant disciplines with years of experience in these crops: Plant Pathologists Dr. 
Mary Olsen (cotton) and Dr. Mike Matheron (melons and vegetables) are Co-PIs and will 
participate in meetings and questionnaire development and data analysis. Similarly, Weed 
Scientist Dr. Bill McCloskey, though not a PI on this grant, is expected to continue to 
participate. Eric Natwick, Imperial County Extension Director and Entomology Advisor, 
is a collaborator in this proposal. He will work with us to increase participation of 
California growers and PCAs from the Imperial Valley region and to organize workshops 
in California.  


