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Recommendations 

 
Recommendation 1. A survey of U.S. university partners, the Feed the Future 
country partners, CGIAR centers, Missions and value chain contractors may be 
undertaken to set pest, crop, production systems (including organic 
production system) and regional priorities for the new IPM Innovation Lab. 
 
Recommendation 2. Where appropriate the new IPM Innovation Lab should 
proactively establish linkage between the U.S. universities and CGIAR centers 
as well as the USDA in organizing collaborative response networks to work 
with the Feed the Future host country scientists to make best use of their 
limited resources. 
 
Recommendation 3: USAID should consider allocating a percentage of the total 
IPM Innovation Lab budget as a contingency fund for use in addressing 
suddenly emerging new pest/pathogen problems. USAID may also help 
leverage Mission funds to complement the contingency fund. 
 
Recommendation 4. Public-private partnership was found to be effective in 
producing and marketing components of bio-control solutions. Unlike 
pesticides and chemical companies there is no government quality control of 
these products. The new IPM Innovation Lab may like to encourage national 
and regional institutions to formulate policies to ensure the quality of bio-
control products. 
 
Recommendation 5. The new IPM Innovation Lab may like to see how modern 
decision making tools for disease diagnostics, pest identification, disease 
forecasting, IPM technology timing, etc. can be made available via the modern 
smart phone or other handheld devices. 
 
Recommendation 6. Basic research on fundamental pest/pathogen biology 
and ecology is essential for the development of multicomponent IPM 
packages. Therefore, research should be continued. The balance of the new 
IPM Innovation Lab should be in favor of the smallholder farmers of Feed the 
Future countries. The same technologies should be modified to suit large 
businesses and industries as well. 
 
Recommendation 7. The new IPM Innovation Lab and the U.S. universities may 
strengthen their collaborations with USDA/ARS and CGIAR centers to secure 
research grants, conduct research, prepare publications and organize 
conferences and symposia. 
 
Recommendation 8. The IPM Innovation Lab may consider sending qualified 
U.S. university students to host country institutions for one-year practical 
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internships as part of their degree programs to work on IPM problems, set up 
diagnostic equipment, receive training on rearing of bio-control agents or IPM 
technology. The program may be designed similar to the Horticulture 
Innovation Lab’s Trellis Fund. 
 
Recommendation 9. The new IPM Innovation Lab should continue to 
strengthen and encourage U.S. universities to provide sandwich programs for 
DPM and DPH or short duration M.S. courses for host country researchers. 
Efforts should be made to include more women in advanced training. The IPM 
Innovation Lab may also encourage host country researchers to take 
governance and administrative courses while they are in the U.S. 
 
Recommendation 10. USAID and the new IPM Innovation Lab should help 
organize plant diagnostic clinics, similar to the ‘plant health clinics’ of CABI, in 
strategic locations in Feed the Future countries with the help of the National 
Plant Diagnostic Network (NPDN) in the U.S. and the ‘extension’ of the U.S. 
Land Grant University Cooperative Extension Service. The sustainability issue 
must be carefully addressed. The NPDN provides technical know-how, 
equipment and maintenance while the extension provides the knowledge base 
and training. 
 
Recommendation 11. It is strongly recommended that USAID facilitate the 
linkage between IPM Innovation Lab, Missions, value chain programs, private 
contractors and the NGOs for scaling up proven technologies. During the 
planning stage of the new IPM Innovation Lab, all of the above entities should 
be involved in designing the program to ensure collaboration and support. 
  
Recommendation 12. The training the trainer program has a multiplier effect 
for specific components of the IPM package. Women trainers are more 
effective and they even become entrepreneurs. It is recommended that the 
new IPM Innovation Lab establish IPM training and services centers (may be 
in conjunction with the plant diagnostic labs) in strategic locations.    
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I Introduction and Background 
 
The U.S. Agency for International Development (USAID) Bureau for Food Security 
(BFS) supports, “targeted, applied research” as an ingredient of the Feed the Future 
food security program to address global hunger, food and nutritional security. The 
Feed the Future Innovation Lab for Collaborative Research on Integrated Pest 
Management (hereafter referred to as the IPM Innovation Lab) is one of ten Feed the 
Future Innovation Labs supported by USAID to accomplish the above goal. 

The management entity (ME) of the IPM Innovation Lab is Virginia Tech University 
since 1993. Currently, the IPM Innovation Lab partners with 11 U.S. universities in 
17 countries of which 12 are Feed the Future countries. In the early years, the IPM 
Innovation Lab worked with 22 U.S. universities in 33 countries and 51 host country 
institutions and concentrated its efforts on “institutionalization”; currently its effort 
is on “regionalization and globalization.” The IPM Innovation Lab is committed to 
improving incomes and ensuring food and nutritional security of smallholder 
farmers through economically effective, environmentally safe and eco-system 
friendly technology to prevent losses due to pests and diseases. The IPM Innovation 
Lab includes creative research, effective training and meaningful information 
exchange on horticultural and other food crops. Following the identification of a 
problem, technologies are developed which are validated in specific eco-systems 
and then disseminated through trained personnel. Currently the IPM Innovation Lab 
has 11 long-term projects, 6 of which are regional and focus on high value vegetable 
and fruit crops and 5 of which are cross-cutting projects involving viruses, gender, 
diagnostics, invasive species and impact assessment. Country specific multi-
component IPM packages for various high value vegetable and fruit crops have been 
specifically tailored for each of the 17 countries. The successful IPM packages are 
provided to national, regional and global stakeholders for scaling up. The IPM 
Innovation Lab has some degree of flexibility to address new/emerging pests and 
diseases that can be a threat to global food production. IPM Innovation Lab 
accomplishments include mealy bug control in papaya in Asia (India), which is 
estimated to save $100 million per year. 

The IPM Innovation Lab will come to the end of its second and last five-year phase 
on September 30, 2014. It cannot be extended in its current form. A new Innovation 
Lab will be created in its place. An electronic public forum was organized, from June 
4-7, 2013, on the development of a new IPM Innovation Lab. The objective of the e-
forum was to solicit ideas on the research focus and the human and institutional 
capacity development (HICD) emphasis of the new IPM Innovation Lab. The forum 
examined the adaptive and strategic agricultural research, training and extension 
capacity of the Title XII agricultural colleges and universities in the U.S. and how 
they will affect the long-term sustainability and impact, specifically in the Feed the 
Future countries. The resulting output from the e-forum will form the basis for the 
design of the new Innovation Lab taking into consideration the most current and 
priority research and HICD constraints in IPM.  

II  Day 1 Summary 
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The e-Consultation: Examining Integrated Pest Management Research Priorities 
opened with a welcome note from Julie Howard, Chief Scientist, BFS and Senior 
Advisor to the Administrator for Agricultural Research, Extension and Education. 
USAID invited their U.S. and global partners to offer their best ideas and suggestions 
for designing a new IPM Innovation Lab program that will focus science on solving 
high priority disease, insect and other pest problems hindering food security in the 
Feed the Future countries around the world. BIFAD also endorsed the e-
consultation as this process will set the stage for future programming of the new 
IPM Innovation Lab. 

The June 4, 2013 discussion focused on two key themes: 1) research and 
programmatic focus and 2) comparative advantages of U.S. universities as part of a 
global IPM research strategy involving diverse partners. A total of 24 people 
including facilitators participated in the discussion. 

 

1. Pest Threats 

 
The morning session began with a welcome from D. Michael Jackson, facilitator of 
the session. Under the research and programmatic focus the first two questions for 
AgExchange discussion dealt with “Pest Threats”. They were: 1) what are the most 
serious current pest challenges to crop production in Feed the Future countries? 
and 2) what are the most serious emerging pest threats in the Feed the Future 
countries? 

The Feed the Future focus countries are Ethiopia, Ghana, Kenya, Liberia, Mali, 
Malawi, Mozambique, Rwanda, Senegal, Tanzania, Uganda, and Zambia in Africa; 
Bangladesh, Cambodia, Nepal, Tajikistan in Asia; and Guatemala, Haiti, and 
Honduras in Latin America.  Regional synergy would be enhanced by identifying key 
pests that cross international borders and could be handled best by pest 
management tools that apply regionally.  

The estimated crop losses due to plant pathogens are as high as $30 million per year 
worldwide and they are major limiting factors for agricultural production in Feed 
the Future countries, especially in Africa. Globalization and expanding trade 
between countries demand improved disease monitoring and diagnostics and 
deploying disease resistant varieties. Other “armed and dangerous” emerging plant 
pathogens and new virulent strains of existing pathogens are a serious threat to 
food security. A list of these pathogens and pests is given below. The next IPM 
Innovation Lab needs to organize a team of experts who could be deployed to 
conduct research and train Feed the Future country scientists and students. 
Infrastructure and human capacity building for diagnostic labs in Feed the Future 
countries are required to meet the emerging threats head on to resolve the issues 
and ensure food security (Jean Ristaino).  

Several other participants followed the discussion along the same line and 
mentioned a number of pathogens and pests as examples. They are: 
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Wheat stem rust pathogen UG99 
Cassava mosaic virus 
Potato late blight 
Corn aflatoxin 
Banana wilt, Sigatoka and Panama disease 
Sweet potato viruses 
Taro root Phytophthora 
Tomato bacterial wilt and tomato yellow leaf curl virus 
Cassava mealy bug 
New strains of rice blast, sheath blight, bacterial blight 
Anthracnose of mango 
Papaya mealy bug in Asia and Africa 
Tula absoluta (tomato leaf miner) in Senegal, Niger, Sudan and Ethiopia 
Peanut leaf miner into East and South Africa  

Kris Wyckhuys reinforced the above discussion with the example of complex exotic 
mealy bug (Homoptera, Pseudococcidae) causing extensive damage to cassava in 
Africa and becoming a problem in Southeast Asia. Millions of smallholder farmers 
depend on cassava for their livelihoods. The suggestion was to establish well-
coordinated response networks. Through the development of a platform for south-
south cooperation, linking U.S. experts with the developing country scientists’ 
expertise, pest management information and innovations could be effectively 
exchanged. Such an arrangement could guide the developing country scientists to 
make best use of their limited resources to limit the damage due to invasive species.  

Fungal pathogens (Aspergillus flavus and A. parasiticus) that produce aflatoxin are 
not only dangerous to crops but they are also extremely harmful to humans since 
aflatoxin contributes to growth impairment of children whose dietary staples 
include maize and peanuts (Felicia Wu). 

The majority of the Feed the Future countries lack trained personnel and proper 
infrastructure to diagnose pests, pathogens and weeds. The new IPM Innovation Lab 
may endeavor to link the U.S. National Plant Diagnostic Network (NPDN) 
laboratories with the Feed the Future country diagnostic clinics to improve digital 
diagnostic and biosurveillance capabilities. As recommended by BIFAD, improving 
capacity building by improving infrastructure and training is important. 
Phytosanitary personnel also need to be trained to intercept pathogens or pests 
along with the planting material entering or exiting a country (Ristaino and D. 
Michael Jackson). Wyckhuys suggested that U.S. graduate students or recent 
graduates could be sent to National Agricultural Research Systems (NARS) in Feed 
the Future countries to help them familiarize with new equipment and its use. One 
of the major problems associated with providing equipment is sustainability. There 
must be a source of funding for equipment maintenance, consumables and reagents. 
The plant diagnosticians working with the NPDN and other networks in the U.S. can 
play a vital role in this project (Patricia de Sa Snow). 

The new IPM Innovation Lab may link with the CGIAR, national, regional and other 
international institutions to organize effective training of the NARS. 
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In the current IPM Innovation Lab there is no “contingency fund” to work on 
suddenly emerging pests or pathogens. In the case of sudden emergence of Tuta 
absoluta in Africa and Central America, the IPM Innovation Lab was able to get some 
funds to organize a workshop. However, substantial efforts depend on Mission 
funds. The same situation surrounds the coffee rust outbreak. Will it be worthwhile 
to have a built-in “contingency fund” in the budget to address the emerging 
pathogens or pests in a significant way? (John Bowman) How frequent is the 
occurrence of the emerging pests or pathogens? The decision making process 
depends upon the frequency of occurrence of a sudden threat (Wu). If the IPM 
Innovation Lab has long-term commitments to research and capacity building in the 
Feed the Future countries, as the IPM Innovation Lab had in the past 10 years, then 
emerging problems such as coffee rust (Fusarium xylarioides) in Uganda can be 
addressed with support from the Missions as well as from the contingency fund 
(Mark Erbaugh). Similarly, when the gall midge problem threatened the export of 
Scotch bonnett peppers from Jamaica to the U.S., the IPM Innovation Lab was able to 
use its funding with matching funds from the Mission to overcome the problem. 
Such a model worked very well and saved the industry from collapse. There is a a 
need to have capacity building as well as the ability to address sudden urgent 
emerging problems effectively (Jackson). 

It may be interesting to examine the potential threat of a list of pests and pathogens 
and predict the likelihood of their spread in a manner similar to the model 
developed for cassava mealy bug, Phenacoccus manihoti, which moved from Africa 
to Asia. The new IPM Innovation Lab may like to keep a close watch on the 
developments at the CGIAR centers and other international institutions such as CABI 
and monitor the situation to pick up the most urgent pest or pathogen for research 
and development (Wyckhuys). The current IPM Innovation Lab is addressing some 
of the emerging pests mentioned above on an ad hoc basis. A contingency budget to 
address the emerging pests and pathogens will be helpful in the new IPM Innovation 
Lab (Rangaswamy Muniappan).  

The new IPM Innovation Lab may like to continue the linkage with the International 
Plant Virus Disease Network and its useful joint activities and strengthen it with 
multi-disciplinary global expertise to address the seed borne and insect transmitted 
virus diseases impacting the food security of Feed the Future countries (Amer 
Fayad).  

Management of existing current pests or pathogens is entirely different from 
preventing a pest or pathogen from entering a new location or region.  

To contain the spread of cassava brown streak virus, tomato leaf miner (Tuta 
absoluta), and invasive weeds such as Chromolaena odorata and Parthenium 
hysterophorus, effective regional research and proper enforcement of phytosanitary 
coordination could be more cost effective than a country-specific strategy (Larry 
Vaughan). The research and the “war on cassava viruses” should also include a focus 
on training entomologists on the super abundant white flies, Bemisia tabaci, the 
vector of many of these viruses (James Legg). 
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2. IPM Solutions 

 
Specific country oriented IPM is guided by past experiences with pest problems and 
their control. The design of effective pest management components should take into 
consideration the cropping systems, management, and marketing demands among 
other things. The participants were asked to comment on research that integrates 
technical, social and economic factors into effective pest management systems. 
What research approaches will be most effective in developing new IPM solutions to 
these challenges? (Jackson) 

IPM research should develop solutions that meet the local needs and at the same 
time devise appropriate delivery mechanisms to the grassroots level (Steve 
Yaninek). In many Feed the Future countries the research institutions and the 
extension agencies are competitors rather than collaborators for the common cause 
to help the smallholder farmers. Fixing those systems is beyond the scope of USAID 
(John Brown). It was suggested that farmer participatory research approaches could 
help in technology transfer (Erbaugh and Wyckhuys). In addition, the private sector 
and the NGOs serve as excellent vehicles to transfer technology to smallholder 
farmers. For example, in Bangladesh the Mennonite Central Committee (MCC) has 
trained more than 7,000 people in grafting, pheromone application and use of 
antagonistic soil fungi. The U.S. private sector is producing and marketing 
pheromone in Bangladesh and other countries (Ed Rajotte). 

Scientists have developed pest and pathogen diagnostic assays and they have been 
transformed into simplified immunoassays for farmers to recognize the problem. 
The weather and disease forecasting and the decision-support and disease alert 
systems are now within the reach of the farmers through handheld smart phones. 
The new IPM Innovation Lab may explore these opportunities (Ristaino). 

Should the IPM Innovation Lab focus on problems of major producers and 
processors compared to academics and smallholder farmers in the Feed the Future 
countries? Is the current IPM Innovation Lab’s balance between support for 
industries and academics appropriate? (Bowman) 

There is continued need for studies on basic biology and ecology of key pests and 
pathogens of important crops in the Feed the Future countries. Even though these 
are not as fashionable as the biotechnology and computational modeling, they are 
extremely important in designing multicomponent IPM technologies that are cost 
effective and ecosystem and environmental friendly for the production of safe food 
(Wyckhuys). 

 
  



 12 

3. The strengths/comparative advantages of the U.S. university system 

 
The USAID Office of Agricultural Research and Policy’s research investments in 
Innovation Labs depend largely on the U.S. university community to design and 
implement agricultural research programs in Feed the Future countries. 

The facilitator (Bowman) provided a number of probing, thought-provoking and 
challenging questions to the U.S. and global partners: 

• What are the comparative advantages of the U.S. universities as an 
implementation arm of USAID’s strategy in agricultural research?  Is 
there truly something unique about the U.S. system, or do all university 
systems in developed countries have equal strengths in assisting their 
respective development agencies with agricultural research agendas? 

• Through years of experience, have we learned of any obvious 
shortcomings/weaknesses of the U.S. universities in building research 
capacity in developing countries?  To what extent are USAID and the U.S. 
university system compatible or incompatible as development partners? 

• Additionally, is there anything unique about the field of IPM that makes 
the U.S. university/USAID partnership even more compelling in terms of 
building research capacity in developing countries? 

• USDA is a critical partner with USAID in the Feed the Future initiative. 
How might USDA/ARS scientists and technologies be better leveraged, in 
collaboration with U.S. universities, to support IPM research for 
developing countries?  

• How can we increase collaboration between U.S. universities and the 
CGIAR centers in IPM? 

• How can the U.S. universities build stronger research partnerships with 
the national agricultural research systems (NARS) and extension 
systems? 

• USAID is looking for some new, truly innovative ways to engage the U.S. 
universities in global IPM research with developing country partners – 
ways that might be uniquely different than the mechanisms used already 
throughout the 40-year distinguished history of the CRSPs. Are there any 
new ideas out there?  Are there any new, significantly different thoughts, 
e.g., on how to involve interested U.S. graduate students?  Maybe it is felt 
that the role of the U.S. universities in IPM research is fine. Maybe the 
“system is not broken, so don’t fix it – don’t attempt to innovate it.” Is that 
the prevailing opinion? (Bowman) 

 
The following major points emerged from the discussions.  

• The U.S. universities provide top notch, world-class science that may, in 
time, be translated to the field for public benefits both in the U.S. and in 
the Feed the Future countries (Wu).  
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• One of the occasional shortcomings for U.S. academic research capacity 
building in Feed the Future countries is the time line of funded projects 
(Wu).  

• An international agricultural research and development “practicum” 
program could be implemented within a U.S. university department, 
concerned with environmental health, leading either to a degree or 
certificate. The new IPM Innovation Lab could aid university departments 
in matching students with opportunities (Wu). 

• The U.S. universities, USDA and CGIAR centers can align themselves in 
obtaining grants, organizing joint research, publishing joint publications, 
and organizing conferences and symposia (Wu). 

• The Horticulture Innovation Lab of UC Davis has a unique Trellis program 
for graduate students who are interested in working with Feed the Future 
country NGOs or local institutions, and it is accomplished with minimal 
funding of around $10,000 – a good value for the money. The new IPM 
Innovation Lab may consider a similar opportunity (Bowman). 

• Establishing training centers in strategic locations in specific regions to 
offer training to the in-country scientists, technicians, private sector and 
NGOs using U.S. and other resource persons is an attractive option.  

• Retaining trained personnel in Feed the Future countries such as 
Bangladesh and Cambodia is a serious problem due to low salaries. Funds 
available for research on IPM are insufficient in these countries. The 
research institutions are not currently successful in disseminating IPM 
technologies to the farmers in Bangladesh (Md. Mynul Islam). 

• The new IPM Innovation Lab could link the Feed the Future country 
scientists with the U.S. scientists’ expertise and develop a platform for 
exchange of expertise and pest management information and innovations 
and guide Feed the Future countries in making the best use of their 
limited resources to reduce the likelihood of invasive species 
establishment, spread and impact on food security. 

• The land grant university system of the U.S. is unique and one of the best 
in the world in terms of agricultural education, research and extension. In 
almost all of the Feed the Future countries the functions of education, 
research and extension are divided among different institutions and they 
compete with each other for limited resources. 

• The new IPM Innovation Lab could link the Feed the Future country 
scientists with the US scientists expertise and develop a platform for 
exchange of expertise and pest management information/innovations, 
and guide Feed the Future countries in making best use of their limited 
resources to reduce the likelihood of invasive species establishment, 
spread and impact on food security.  

• The Land Grant university system of the U.S. is unique and one of the best 
in the world in terms of agricultural education, research and extension. In 
almost all the Feed the Future countries the functions of education, 
research and extension are divided among different institutions and they 
compete with each other for limited resources. 
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 The major advantage of the U.S. university system is the extension 

system. The U.S. universities, in collaboration with USDA-ARS scientists, 
can jointly organize IPM training centers in strategic Feed the Future 
countries to offer short-term training. Topics for training may be locust 
control in Central Asia, Trichoderma management, deployment of 
pheromones/parasitic wasps, monitoring economic pest thresholds, etc. 
(Alexander Latchininsky and Bowman) 

 Setting up centers of excellence in IPM may not work since the IPM is 
rather location specific. IPM needs to be tailored to each specific 
location. For example, Trichoderma viride works in Tamil Nadu (where 
the soil is largely alkaline) while it does not work in neighboring Kerala 
(largely acidic soil) and T. harzianum works well (Muniappan). 

 The U.S. universities have a great wealth of research methods, 
technologies and knowledge that will be valuable at the applied level for 
the Feed the Future countries (Shana Gillette).  
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III Day 2 Summary  

 
Peter Ewell (USAID/East Africa) opened the Day 2 of e-Consultation: Examining 
Integrated Pest Management Research Priorities with welcome remarks and invited 
the participants' suggestions for: 1) building the human and institutional capacity 
for IPM research and 2) innovative ways to move beyond on-farm research and pilot 
projects to address pest and disease management problems on a large scale. 
 
Comments were solicited on the strengths and weaknesses of past collaboration 
with African regional and national organizations and the means to improve these 
partnerships. 
 
To kick-start the discussion, Ewell listed a number of regional and national 
institutions in East Africa with which the current IPM Innovation Lab has 
established excellent working partnerships. The institutions listed were: 
 

• Center for Phytosanitary Excellence (COPE-Africa) 
• Kenya Plant and Animal Health Inspectorate Service (KEPHIS) 
• Standards and Trade Development Facility of the WTO 
• Common Market for Eastern and Southern Africa (COMESA) 
• East Africa Phytosanitary Information Committee (EAPIC) 
• Pest Information Management Systems (PIMS) 
• Association for Strengthening Agricultural Research in Eastern and 

Central Africa (ASARECA) 
 
COMESA has designated KEPHIS in Kenya as a regional center of excellence and it is 
well resourced. National regulatory officials from Kenya, Tanzania and Uganda 
organized EAPIC in 2006.  Zambia, Rwanda and Burundi joined later. ASARECA has 
organized regional research programs and consultations on several diseases 
including cassava mosaic virus, cassava brown streak, banana Xanthomonas wilt and 
maize lethal necrosis. 

 
1. Capacity development 

 
The USAID BFS would like to receive feedback on how best to strengthen the 
capacity of scientists and institutions in developing countries to develop new and 
locally relevant IPM solutions. The BFS is specifically seeking feedback on the 
following questions. 1) What are key human and institutional capacity building 
needs for developing country scientists in IPM research? 2) What are some solutions 
and partnership strategies to address these needs, including for women scientists? 
3) How can research programs contribute to sustainable capacity development, 
ensuring that IPM solutions continue to be developed, adapted and disseminated 
beyond the life of the program? (Mary Palm) 
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The current IPM Innovation Lab, in collaboration with CORAF in West Africa, USAID 
and USDA, conducted a regional workshop for 19 West and Central African 
countries on the invasive pest, tomato leaf miner, Tuta absoluta. A similar workshop 
is planned for East Africa in collaboration with ASARECA (Muniappan). John 
Bowman raised a number of questions about T. absoluta. In response it was 
mentioned that T. absoluta originated in South America and was accidentally 
introduced to Spain, from where it moved to Europe and the Mediterranean region. 
Then the pest invaded West Africa and East Africa. It is expected to cause damage to 
the rest of Africa in the next couple of years. Since the pest is established in Iran 
now, it is also expected to move via Afghanistan to the rest of South Asia in the next 
couple of years. European scientists have already identified some parasitoids and 
predators, and scientists in South America are looking for natural enemies. 
Currently there are no known resistant varieties. Location specific IPM technology 
including bio-pesticides needs to be developed (Muniappan). 

 
For human capacity building, degree (M.S. and Ph.D.) vs. non-degree certificate 
programs were discussed. The University of Florida and the University of Nebraska 
offer Doctor of Plant Medicine (DPM) and Doctor of Plant Health (DPH) degrees. The 
DPM and DPH programs are designed to educate and train IPM practitioners in 
plant pest, disease and weed diagnosis and treatment. These programs include 
training in applied research, outreach (extension), and education at the doctoral 
level, and have a significant requirement for internship (Norman Leppla). Similar 
programs are available at other U.S. universities. For example, International 
Agricultural Development at Pennsylvania State University is a dual title program 
(Anna L. Testen). The USAID, through the new IPM Innovation Lab, may collaborate 
to provide fellowships for these programs to students from Feed the Future 
countries or internships to students from the Feed the Future countries who are 
already in their home institutions or help establish similar programs in the Feed the 
Future country universities. USAID could also partner with universities such as Ohio 
State University to support students in M.S. or certificate programs in Plant Health 
Management. There is a global need for plant doctors. Already 50 percent of the 
students enrolled in this program are non-U.S students. Questions to consider in this 
regard include: 

1) How would such a program benefit students? 
2) What would be the market for students with such a degree? 
3) What kind of linkages could/should be made between African and U.S. 
institutions?  
4) Should we consider distance courses/learning? 
5) Should we consider independent study projects? 
6) Should we consider faculty exchanges?  (Bowman, Miller) 
 

Degree training is the hallmark of past Innovation Lab programs with partial or full 
funding. Although it is a long-term proposition, it is absolutely essential for capacity 
building in Feed the Future countries. Integrated degree training collaborations 
with U.S. university partners can serve as pathways for conducting relevant 
research while simultaneously building local capacity. The majority of the students 
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who are recruited by the IPM Innovation Lab already have jobs in their host 
institutions and they take leave to study in the U.S. Upon completion of their degrees 
they go back to their host institutions and continue collaboration with the IPM 
Innovation Lab. Local collaborative degree training can facilitate leveraging not only 
of U.S. university resource faculty but also funds from regional organizations or 
other donors. It was emphasized that full degree training that targets women should 
be better incorporated into Food Security Innovation Lab programs. A wider pool of 
players, especially young faculty at the U.S. universities needs to be engaged in 
meeting the challenges of training students from the Feed the Future countries. 
Sandwich degree training involves coursework and some research at a U.S. 
university; the student then goes back to his/her home university to complete the 
thesis defense. The U.S. university staff serves on the student’s advisory committee 
and joins the final examination in the host country. Home institution tuition is 
cheaper and the student gets U.S. experience (Rajotte, Palm). 

.  
The IPM Innovation Lab currently provides long-term training for host country 
scientists who have major responsibility for crop protection in their home 
institutions. For young U.S. scientists interested in international crop protection and 
development work such opportunities are also available. In addition, short-term 
training is provided to host country institutions, scientists, students, extension 
agents and others involved in crop protection. Specialized symposia, workshops, 
seminars, field days, field demonstrations and Farmer Field Schools (FFS) are 
organized and conducted to enhance the capacity of host countries. For an example, 
see http://www.oired.vt.edu/ipmcrsp/documents/tomato-package.pdf. 

 
In 2011-12, 92 students and post docs [28 Ph.D. students (14 men, 14 women), 44 
M.S. students (20 men, 24 women), 13 B.S. students (11 men, 2 women), and 7 post-
doctoral research associates (5 men, 2 women)] at 9 U.S. and 13 host country 
universities underwent training through the IPM Innovation Lab. In addition, the 
IPM Innovation Lab conducted 192 training events for 9,378 individuals in 2011-
2012. See 
http://www.oired.vt.edu/ipmcrsp/Publications/AnnualReports/2012/ipmcrsp-
ar11-12-front%20matter.pdf (Fayad). 

 
The Innovation Labs collectively support, in addition to their own web sites, a web 
site on knowledge management where compiled and synthesized information on 
research, training and outreach of all the current and past Innovation Labs is 
available. The site is www.crsps.net. The Digest project tracks the graduates of the 

Innovation labs (Deborah Rubin, Angela Records).  A recently produced flyer on 

capacity building is available here: http://crsps.net/wp-
content/uploads/2012/09/E-Capacity1.pdf. Additional information can be found 
through the resources section of the site (http://crsps.net/resources/) including 
information on long-term degree trainees through the training database. 
Additionally, some key statistics on the programs’ long-term degree training from  
 

http://www.oired.vt.edu/ipmcrsp/documents/tomato-package.pdf
http://www.oired.vt.edu/ipmcrsp/Publications/AnnualReports/2012/ipmcrsp-ar11-12-front%20matter.pdf
http://www.oired.vt.edu/ipmcrsp/Publications/AnnualReports/2012/ipmcrsp-ar11-12-front%20matter.pdf
http://www.crsps.net/
http://crsps.net/wp-content/uploads/2012/09/E-Capacity1.pdf
http://crsps.net/wp-content/uploads/2012/09/E-Capacity1.pdf
http://crsps.net/resources/


 18 

1978 to 2011 may be found here: http://crsps.net/2012/09/building-the-technical-
and-institutional-capacity-to-feed-the-world/. 

 
A total of at least 3,791 students received funding under Innovation Lab activities to 
obtain at least 3,820 degrees (some students were supported for multiple degrees). 
By current best estimates, 30 percent of these degrees were Ph.D., 40 percent were 
M.S./M.A., and 20 percent were B.S. degrees, with no reporting on 10 percent. 

These students came from 130 countries, with 25 percent coming from Sub-Saharan 
Africa, 23 percent from the U.S., 22 percent from Latin America and the Caribbean, 
and 21 percent from Asia, 2 percent from Europe and Eurasia, 2 percent from the 
Middle East and 5 percent not reporting. They studied in 36 of the 50 states, with 
the top four being Texas, Indiana, Nebraska, and Kansas (Caitlin Nordehn). 
  
Many of today’s research leaders in the NARS research institutions and universities 
were trained in the U.S. during 1960s and 1970s. That generation is retiring and 
there is an urgent need to fill the pipeline with next generation men and women 
who can work on emerging pests and diseases at national, regional and global levels. 
Linking the U.S. researcher to the host country researcher helps to establish a 
professional relationship over time and that fosters scientific discovery across the 
boundaries of developed and less developed countries (Tom Hammett). There is 
also a great need to have more Ph.D. degree training for women scientists (Ristaino, 
Palm). Only 20 percent of the agricultural researchers in the developing world are 
female researchers and there is inequality between male and female researchers. 
There is a need to enhance the institutional governance and management training 
for the Feed the Future country scientists. The strategic planning process probably 
should begin at the Vice-Chancellor or Rector level to have sound partnership (Clara 
K. Cohen).  
  
The following issues should be considered for sustainable capacity development 
(Karim Maredia): 
 

 Balance between short-term versus long-term training; providing 
continuing professional development and networking opportunities. 

• Human resource development coupled with research facilities and 
infrastructure to support research programs, and sandwich training 
programs with host country institutions. 

• Reduction of training costs and making research programs relevant to 
host countries. 

• Training should also include program and project management, scientific 
writing and presentations and leadership development. 

• Follow-up support once the trainees return to home countries. Incentives 
to retain the trained human resources and reduce brain drain; mentoring 
programs for young scientists. 

• Continuing access to scientific journals and online information sources. 
• Fostering south-south collaboration in sharing expertise, information and 

http://crsps.net/2012/09/building-the-technical-and-institutional-capacity-to-feed-the-world/
http://crsps.net/2012/09/building-the-technical-and-institutional-capacity-to-feed-the-world/


 19 

experiences. 
• A list of historic USAID supported M.S. and Ph.D. scientists who have 

returned to their home countries and where they are currently serving 
and their employability would be useful. The HICD group of BFS/ARS 
probably can commission such a study (Bowman). 

  
There are now nearly 60 graduates from DPM programs who are employed in a 
wide variety of positions including private crop advisor organizations, federal and 
state government agencies (U.S. and foreign, primarily regulatory), professors in 
institutes of higher education, military IPM trainer, extension agents in several 
states and others. Some of the students are from China, Nepal, Jamaica, and 
Colombia. There is demand for the program from foreign students but they cannot 
afford the cost. 

 
The degree programs are needed for academics and scientific institutional jobs both 
at home and in Feed the Future countries. But there is a great demand for 
technically proficient certificate holders in private sector business and trade 
agencies and skill-based service providers. Imparting useful IPM skills takes less 
time and money. Support could be provided for a sandwich program in which the 
student enrolls in a host country university, comes to a U.S. university for research 
training and coursework and then goes back to his/her host-country university to 
defend the thesis. The U.S. university faculty member joins the student’s advisory 
committee and the final exam of the student. The tuition at the Feed the Future 
country university is much cheaper, and it is quite attractive (Rajotte). There are 
also private universities and private technical schools emerging in countries like 
Senegal, and the U.S. universities may like to consider establishing links with them 
as well (Gillette).  
 
A Penn State University focus group observed the following in developing 
countries:  

 
• Parents often discourage their children from entering agricultural 

disciplines. 
• There is not widespread knowledge among high school students about 

opportunities in agriculture and agribusiness. 
• There is little instruction or experiences in agricultural 

sciences/businesses for students in elementary and high school. 
• In all levels of education there is a lack of infrastructure to support 

agriculture including books, laboratories, internet access, etc. 
 There is a lack of a full land grant model where professors do research 

and extension as well as teach (Rajotte). 
 
Many of the agribusiness graduates seek high paying jobs in banking and financial 
institutions and not in processing or production (Hammett).  
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Among the key human institutional capacity building needs of the Feed the Future 
country scientists, plant disease diagnostic clinics using cutting edge science to 
monitor the pests and pathogens in their countries is lacking. Therefore, plant 
disease diagnostic clinics should be constructed at select hubs regionally (Asia, 
Southeast Asia, Africa and Central and South America) around the globe. Smaller 
clinics could be digitally linked with hub labs. IPM training should be linked to hub 
labs, and the U.S. NPDN should be involved in the design of training to leverage 
existing U.S. infrastructure (Ristaino). The extension of the Southern Pest Diagnostic 
Network and University of Florida Distance Diagnostic Information System into the 
Caribbean as the Caribbean Distance Diagnostic System (CDDS) is a recent example 
of building infrastructure and human capacity in diagnostics. The CDDS provides 
photographic and computer hardware, training in pest identification, and access to 
taxonomic expertise in the U.S. and elsewhere (Leppla). 

 
For institutions, the physical capacity building is a major requirement in most of the 
Feed the Future countries. For example, most of the countries lack basic equipment 
such as microscopes, computers, pipettes, reagents and consumables, which are 
often expensive and are imported. Maintenance and sustainability is also a major 
problem (de Sa Snow).  

 
The IPM technology transfer should consider various players in the value chain and 
multiple options for the farmers to minimize pesticide use keeping in mind market 
demand (Erbaugh). In many countries, as in Ghana, the chemical dealers advise the 
farmers what to use to protect their high value vegetable crops or sweet potatoes, 
and farmers usually believe the dealers. Under this scenario, the IPM technology 
recommendations for pest management should focus on farmer health and safety in 
the whole system rather than on a crop-by-crop basis to convince the farmer (Ted 
Carey). Indiscriminate use of pesticide in the Feed the Future countries is a serious 
problem. The farmers are at the mercy of the pesticide dealers who take advantage 
of the vulnerability of farmers. A coordinated effort by the government, local 
researchers, pesticide companies and the farmers is required to combat the problem 
(Syed Md. Zainul Abedin, de Sa Snow).     
  
In the UK as well as in U.S., the starting point to assess the threat of a pathogen or 
pest is the Pest Risk Analysis (PRA). A PRA provides information on the risk of the 
pest, probability of entry, establishment, spread and impact (both economic and 
environmental) with and without management options.  Abbreviated forms of PRAs 
do not factor consequences.  Often there is limited data availability about the 
distribution and biology of pests which would be useful when conducting a PRA. The 
document might be used to inform the course of action when a pest is discovered, 
trade policy or a research agenda. The national plant protection organization takes 
the leadership in developing PRAs. The EU and U.S. have supported several PRAs for 
export of commodities from Africa.. PRA for plant pests is key to the International 
Plant Protection Convention (IPPC) and its International Standards and 
Phytosanitary Measures (ISPM). IPPC overlaps with agrobioterrorism.  (Julian 
Smith, Palm, Wu, Legg). 
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2. Transfer of IPM technologies to the field: Reaching farmers at scale. 
 

The facilitator, Kitty Cardwell, opened the session with a brief synopsis of the 
discussions so far and described the purpose of the current discussion. For IPM 
solutions to have an impact on food security in a country/region, they must be 
adopted by a large number of farmers. Strategic partnership with “scaling agents” is 
essential for successful transfer research outputs. IPM Innovation Lab research 
investments are complemented with USAID Mission-led value chain and other in-
country partners to strengthen various scaling agents. 

 
How can IPM research programs be designed to improve transfer and widespread 
scaling of technologies by “scaling agents”? How can future and current 
researchable pest problems be prevented? Looking ahead for the next ten years, 
how should we scale up for wider use diagnostic tools, biological control agents or 
IPM knowledge product/management systems? (Cardwell) 

 
For transfer and widespread scaling of technologies, the following need to be 
considered:  
 
  1) Safety, stability, and standardization of the product or technology and ease 
  of storage and transportation. 

2) Human resources and communication infrastructures needed for 
technology transfer. 
3) Government capacity, supportive regulations, monitoring and 
enforcement. 
4) User characteristics: ease of usage, need for promotion and need to 
prevent counterfeit products. See the following reference: Wu F. and 
Khlangwiset, P. (2010) “Evaluating the technical feasibility of aflatoxin risk 
reduction strategies in Africa.” Food Additives & Contaminants 27:658-676. 
Also the link to the article is 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2882709/ (Wu).  

 
Smartphone based delivery pathways can be effectively employed to deliver 
decision support systems to the farmers. Even in developing Feed the Future 
countries, very reliable, ubiquitous cell phone networks are now available. Penn 
State University is currently developing an app for predicting crop disease spread. A 
step-by-step short-term training in IPM designed specifically for each country is 
more effective in scaling up over time (Rajotte, de Sa Snow, Abedin). 
 
What kind of IPM technology transfer program worked to scale up from pilot and 
demonstration stage for self-sustainable adoption and what kind of organizations 
are most effective “scaling agents”? (Ewell) 
 
The USAID funded IPM Innovation Lab is in the process of scaling up the release of a 
leaf feeding beetle to control the invasive weed Parthenium in Ethiopia. A 
quarantine facility was first built in Ethiopia with support from South African 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2882709/
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partners. Trainings were given to staff, and two biological agents, the leaf-feeding 
beetle Zygogramma bicolorata and the stem-boring weevil Listronotus 
setosipennis were imported with permit. The host range studies conducted under 
quarantine conditions showed that both agents were safe to non-target plants. 
Based on the results, a permit was obtained to release the beetle, Zygogramma. The 
permit for Listronotus is pending. The scaling up of the beetle requires building 
rearing cages, collecting baseline data, assembling the necessary materials, training 
the staff to culture the insect and training the extension staff as well as the farmers. 
The methodology and the procedures developed for Ethiopia can be used with 
necessary modifications in other African countries where Parthenium is a problem. 
Biological agents have habitat preferences and therefore several different biological 
agents specific for different habitats need to be identified. Also, agents that attack 
different parts of the weed need to be identified. Therefore, this is an ongoing 
program. But training the staff to rear and release the biological agents is an 
essential ingredient for scaling up. (Wondi Mercie). 
  
FFS are very powerful, but they are expensive. An interesting cost benefit analysis 
was done by Ricker-Gilbert et al. See Ricker-Gilbert, J., Norton, G. W., Alwang, J., 
Miah, M. and Feder, G. (2008) “Cost-effectiveness of alternative integrated pest 
management extension methods: An example from Bangladesh. Review of 
Agricultural Economics, 30(2), 252-269. 
 
Multiple tactics such as simple messages through radio plays, posters, field days as 
well as FFS have their role in specific circumstances. If the control agent involved is 
a bio-pesticide, pheromone or other bio-control agent then there is potential to rely 
on private sector partnership for rapid diffusion and it is often the most sustainable 
and long lasting. The private sector has been very effective in producing and 
marketing bio-control agents. They produce a sustainable, long-term effect. The IPM 
Innovation Lab relies on Isphanti Tea Company in Bangladesh, Bio-control Research 
Labs in India and an American company, Farmatech, to sell IPM products to the 
farming community in South Asia (Rajotte). 
   
In Bangladesh, the IPM Innovation Lab has collaborated with Bangladesh 
Agricultural Research Institute and transferred the Trichoderma compost 
technology to a woman-owned private company, farmers school. The company has 
sold 434.2 tons of Trichoderma compost and 9,536 liters of Trichoderma leachate to 
the farmers. It is an excellent example of the development of woman 
entrepreneurship. BARI also works with MCC (an NGO) in the dissemination 
of Trichoderma technology. 
  
Setting up centers of excellence may have limited scope in the IPM Innovation Lab 
since IPM is rather site specific. For example, Trichoderma viride is widely used in 
Tamil Nadu, India but it does not work in neighboring Kerala where Trichoderma 
harzianum performs well. The difference is soil pH. Most soils in Tamil Nadu are 
alkaline while in Kerala they are acidic. 
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The IPM Innovation Lab conducts very short-term workshops mainly because these 
trainings are specialized and targeted for specific audiences. Examples include 
grafting workshops for technicians, NGOs and farmers and Trichoderma workshops 
for plant pathologists and Tuta absoluta workshops for plant pathologists. 
Combining all of these into a one- or two-month long workshop would not work 
(Muniappan). 
 
For training the trainers, even for specialized targeted audiences, it may be 
worthwhile for USAID, through the new IPM Innovation Lab, to consider 
establishing an IPM Training and Services Center. The trainers, especially women, 
become entrepreneurs in producing the IPM products and become advocates for 
IPM scaling-up. It also has a multiplier effect and is sustainable even after the 
program ends (Shanmugasundaram). 
  
Multi-component IPM packages, such as those developed by the IPM Innovation Lab 
for several country settings, include a researched group of components such as 
earlier planting date + resistant variety + plastic mulch + parasitoid release +Tricho-
compost + pest scouting, etc.  How do we scale-up such a complicated package of 
technology in a sustainable manner to achieve success? The best way to accomplish 
the scale-up is probably to design and plan the foundation of the new IPM 
Innovation Lab to have a built-in collaboration with the value chain projects of the 
Mission. During the design phase of the next IPM Innovation Lab, at least four to five 
development oriented Mission projects should be included in the IPM Innovation 
Lab work planning from the start, for at least a five-year time frame. Hundreds of 
extension staff and other "scalers" could be trained in IPM in this set up, and 
hundreds of IPM model farms could be set up by the value chain projects. The model 
should create such a positive buzz that the high-level visiting local government 
officials would be impressed and lobby their leaders to divert funds to set up large-
scale demonstrations to help the smallholder farmers. Local authorities should be 
given some sort of ownership of the project so that they can drive the project to 
success. Creative thinking is needed to combine all of these forces in designing the 
new IPM Innovation Lab program (Bowman). 
 
In situations such as the IPM Innovation Lab, where the funding is limited by time, 
IPM packages based on prior research and modified to adapt to local problems may 
be the rapid way to move forward with IPM implementation so that donors can 
rapidly see impacts (Barry Jacobsen). 
 
Currently, IPM packages for high-value vegetable crops from the IPM Innovation Lab 
are implemented in Nepal and Bangladesh through Associate Awards and buy-in 
from the respective country Missions. The implementation is done through training 
the staff of the Mission value chain projects (Muniappan). 
 
Language barriers can be major factors hindering the effectiveness of FFS training. 
Recently, video technology has been demonstrated as very effective for IPM 
technology transfer from farmer to farmer. Scientists, local farmers and extension 
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agents are actively involved in an integrated manner to develop the video. Thus, the 
IPM technology concepts presented are simple, easily understood and swiftly 
accepted within the smallholder farming community. Such technology is sustainable 
even long after the program ends (Yulu Xia). 
 
If we look back, the “green revolution” was accomplished through effective transfer 
of bundled multi-technology, namely high-yielding improved variety seeds, 
pesticides, fertilizers and irrigation systems. All parts fit and worked together, and it 
was effective for a wide geographical area. Is it possible to develop such broadly 
applicable bundling of IPM technology at least for selected problems?  
The technologies must be made affordable to large numbers of farmers. The 
governments and international entities may be able to provide either subsidies or 
low interest loans to farmers so that they can scale up the IPM technologies to 
ensure safe food production (Wu). It was pointed out that subsidies are not 
recommended especially in sustainable development. Norman Borlaug won his 
Nobel Prize, not only for green revolution technologies, but also for insisting to the 
Indian government that the third pillar of sustainable development is a robust 
agricultural credit system (Cardwell). 
 
Scaling up a biological control agent depends on a number of factors. It depends on 
the type of control agent, whether it is exotic or endemic, political, socio-cultural 
sensitivity, biodiversity consciousness, habitat selectivity, host specificity, etc. 
Endemic bio-control agents are relatively easy to use compared to exotic ones 
(Robert Novierski). 
 
The ease of scaling-up is directly related to a) the type of biological control, b) the 
profitability of the crop, c) the yield impact caused by focal pests, d) the (perceived) 
benefits and ease of adoption of the biological control agent and e) farmers’ agro-
ecological knowledge. The three types of biological controls, namely, classical, 
augmentation and conservation can be employed depending upon the situation 
(Wyckhuys). Using the classical biological control method, the papaya mealy bug in 
India was controlled by importing the parasitoids initially from Puerto Rico through 
the collaboration of the IPM Innovation Lab with USDA/APHIS, the National 
Institute of Agriculturally Important Insects (NIAII), the Indian Council of 
Agricultural Research, Tamil Nadu Agricultural University, and extension offices. 
The benefit due to the control of papaya mealy bug was estimated to be $500 million 
to $1,300 million. It led to south-south cooperation when mealy bug entered Ghana, 
the Tamil Nadu Agricultural University provided training for parasitoid rearing to 
Ghana scientists (Muniappan). 
 
An example of augmentative biological control is the Trichoderma produced through 
the private sector in the U.S. and India and marketed in South Asia as previously 
described. Nucleopolyhedrosis virus production was transferred to Biological 
Control and Research Laboratories in India demonstrating the public-private 
partnership. As an example of conservational biological control, many countries 
introduced parasitoids for the control of leaf miner Liriomyza spp. that has spread 
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worldwide. In many countries, these parasitoids have established themselves 

fortuitously. Liriomyza spp., especially L. trifolii, are resistant to most insecticides, 
and cause severe damage only in fields where pesticides are used; otherwise 
parasitoids keep them under control (Muniappan). 
 
IPM will be effective if embedded into an integrated crop production package rather 
than standing alone (Tadele Tefera). 
 
A CABI-led effort provides a model for getting IPM implemented connecting directly 
to local individual farmers. In about nine counties at 80 locations, CABI has installed 
plant health clinics staffed by well trained/qualified “plant doctors” to offer farmers 
unprecedented access to expert advice on pests and diseases. They also promote 
good pest management technology. For more information on “taking plants to 
doctor” see www.plantwise.org or CABI website. Another model in getting teams 
together and sharing information is through extension, the Land Grant University 
Cooperative Extension Service. In developing an IPM package, consideration should 
be given for ‘sustainable intensification’ and include best management practices for   
the production of specific crops and locations. Some pertinent scientific knowledge 
can come from the country or locality in question. Not all knowledge has to be 
imported. A brief article on this concept is at 
http://www.scidev.net/en/agriculture-and-environment/food-
security/news/sustainable-intensification-can-work-for-african-farmers-.html 
(Herbert Bolton). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.plantwise.org/
http://www.scidev.net/en/agriculture-and-environment/food-security/news/sustainable-intensification-can-work-for-african-farmers-.html
http://www.scidev.net/en/agriculture-and-environment/food-security/news/sustainable-intensification-can-work-for-african-farmers-.html
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IV Synthesis and recommendations 

 
The e-Consultation: Examining the Integrated Pest Management Research Priorities 
held June 4-7, 2013 has been carefully reviewed. The resource materials related to 
the above consultation were very helpful in the understanding of the whole picture 
of the subject matter. The Feed the Future Innovation Lab for Collaborative 
Research on Integrated Pest Management (IPM Innovation Lab) contributes to one 
of the seven areas under the Feed the Future Food Security Innovation Center 
namely, program for ‘sustainable intensification’. The IPM Innovation Lab is 
currently in its second and final five-year phase, which ends in September 2014. The 
e-consultation is one of the mechanisms through which the Bureau for Food 
Security is soliciting global, public input to inform their prioritization of new 
potential IPM research areas and their next generation of capacity building 
investments in IPM research. 
 
Feed the Future research investments are complemented with the Mission value 
chains that lead to country-led development programs for agricultural growth. 
Through strategic alliances with in-country “scaling agents”, the IPM Innovation Lab 
seeks to ensure that research outputs reach farmers at scale. 
 
The current IPM Innovation Lab is led by Virginia Tech University, and its mission is 
to implement participatory, farmer-focused, and innovative IPM programs involving 
research, training and information exchange, specifically horticultural and other 
food production systems. 
 
The four day e-consultation focused on the following five topics: 
 
1) Current and emerging pest challenges 
2) IPM solutions 
3) The strengths and comparative advantages of the U.S. university system 
4) Capacity development and 
5) Transfer of IPM technologies to the field: Reaching farmers at scale 
 
The synthesis and recommendations arising from the discussions are presented 
below.  
 
1.  Current and Emerging Pest Challenges 
 
The current IPM Innovation Lab is developing multi-component IPM packages for a 
large number of specific insect pests, pathogens (bacterial, fungal and viral), 
nematodes and weed species for specific locations in a large number of developing 
countries around the world. Primary attention is given to high-value horticultural 
crops and to a lesser extent on other crops. Impressive progress has been made in 
controlling important pest problems. For example, the mealy bug problem in papaya 
has been very well managed in a timely fashion using parasitoids through 
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collaboration with USDA/APHIS and the Indian Government. The impact was 
significant. Since the pest has been observed in Ghana, the IPM Innovation Lab has 
facilitated a south-south collaborative partnership between India and Ghana. The 
tomato leaf miner, Tuta absoluta is an interesting example of an emerging pest 
problem that is expected to move to South Asia in the next two to three years. The 
pest Tuta absoluta was not in its portfolio, but the IPM Innovation Lab was able to 
address it using Mission support and some contingency fund from USAID.  However, 
it is unclear whether any priority setting exercise has been done either with 
reference to pests, or crops or regions. 
Recommendation 1. A survey of U.S. university partners, Feed the Future 
country partners, CGIAR centers, Missions and value chain contractors may be 
undertaken to set pest, crop, production systems (including organic 
production system) and regional priorities for the new IPM Innovation Lab.  
 
The CGIAR centers conduct intensive research on the important pests and diseases 
of a whole range of crops in almost all geographic regions. Similarly, the USDA keeps 
a close watch on the emerging pest and disease threats around the world. The U.S. 
universities concentrate their research attention to develop dynamic control 
methods for the most serious pests and diseases that are threats to horticultural and 
food crops. The IPM Innovation Lab currently utilizes the expertise of the U.S. 
universities to help promote the proven IPM technologies to combat the most 
serious pests and diseases in the Feed the Future countries. 
Recommendation 2. Where appropriate, the new IPM Innovation Lab should 
proactively establish linkages between U.S. universities and CGIAR centers as 
well as the USDA in organizing collaborative response networks to work with 
Feed the Future host country scientists to make the best use of their limited 
resources. 
 
In the current IPM Innovation Lab, there is no budget allocated to address newly 
emerged pest or pathogen threats to food security in the Feed the Future countries. 
Therefore, it is difficult for the IPM Innovation Lab to undertake research and 
development activities to resolve the problems. 
Recommendation 3: USAID should consider allocating a percentage of the total 
IPM Innovation Lab budget as a contingency fund for use in addressing 
suddenly emerging new pest/pathogen problems. USAID may also help 
leverage Mission funds to complement the contingency fund. 
 
2. IPM Solutions 
 
The private sector and the NGOs have been identified as excellent partners in 
producing bio-control agents such as Trichoderma, nuclear polyhedrosis virus and 
pheromone traps, and they were highly successful in South Asian countries like 
Bangladesh and India. These examples serve as effective models for other countries. 
Recommendation 4. Public-private partnership was found to be effective in 
producing and marketing components of bio-control solutions. Unlike 
pesticides and chemical companies, there is no government quality control of 
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these products. The new IPM Innovation Lab may like to encourage the 
national and regional institutions to formulate policies to ensure the quality of 
the bio-control products. 
 
Weather and disease forecasting and decision-support and disease alert systems are 
now within the reach of the farmers through handheld smart phones. Even in 
developing Feed the Future countries, very reliable, ubiquitous cell phone networks 
are now available. Penn State University is currently developing an app for 
predicting crop disease spread. IRRI has developed and transferred to the farmers a 
simple leaf color chart that allows the farmers to make a decision on when to apply 
fertilizers including micronutrients to the crop. 
Recommendation 5. The new IPM Innovation Lab may like to see how modern 
decision making tools for disease diagnostics, pest identification, disease 
forecasts, IPM technology timing, etc. can be made available via the modern 
smart phone or other handheld devices. 
 
There are demands from large processing and food companies for pest control. 
There is also the smallholder farmer. How much of the resources are allocated to 
each of them and what kind of balance should we have? Increasingly, it is 
fashionable in the U.S. universities to go into biotechnology oriented research. The 
basic research on pest/pathogen biology, ecology and the mechanisms of spread are 
extremely important, but they are not fashionable. 
Recommendation 6. Basic research on fundamental pest/pathogen biology 
and ecology is essential for the development of multicomponent IPM 
packages. Therefore, research should be continued. The balance of the new 
IPM Innovation Lab should be in favor of the smallholder farmers of the Feed 
the Future countries. The same technologies should be modified to suit large 
businesses and industries as well. 
 
3.  The strengths/comparative advantages of the U.S. university system 
 
The U.S. land grant university system is one of the best systems in the world. It 
combines excellent education, creative scientific research and extension. It also 
incorporates international development. The IPM Innovation Lab implements its 
objectives in partnership with U.S. universities and host country institutions. The 
U.S. universities provide formal and informal training with or without degree for 
foreign students and scientists. The U.S. universities also collaborate with 
USDA/ARS and CGIAR centers.  
Recommendation 7. The new IPM Innovation Lab and the U.S. universities may 
strengthen their collaborations with USDA/ARS and CGIAR centers to secure 
research grants, conduct research, prepare publications and organize 
conferences and symposia. 
 
Recommendation 8. The IPM Innovation Lab may consider sending qualified 
U.S. university students to host country institutions for one-year practical 
internships as part of their degree programs to work on IPM problems, set up 
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diagnostic equipment, and receive training on rearing of bio-control agents or 
IPM technology. The program may be designed similar to Horticulture 
Innovation Lab’s Trellis Fund. 
 
4.  Capacity development 
 
Degree training (M.S. and Ph.D.) for foreign students is a hallmark of the Innovation 
Labs.  In addition to traditional degrees, currently some of the U.S. universities are 
offering Doctor of Plant Medicine (DPM) and Doctor of Plant Health (DPH). The 
current IPM Innovation Lab has a track record of offering such opportunities to 
qualified host country institution staff who return back to their country after their 
graduation to continue their research and development activities. The sandwich 
degree programs are very attractive, as they are cost effective since the students are 
enrolled in their own host country universities where the tuition is inexpensive and 
they get the benefit of taking courses in U.S. universities and conducting part of their 
research at U.S. universities.  
Recommendation 9. The new IPM Innovation Lab should continue to 
strengthen and encourage U.S. universities to provide sandwich programs for 
DPM and DPH or short duration M.S. courses for host country researchers. 
Efforts should be made to include more women for advanced training. The 
IPM Innovation Lab may also encourage host country researchers to take 
governance and administrative courses while they are in the U.S.  
 
CABI has established 80 ‘plant health clinics’ in nine African countries. The farmers 
take their sick plants to the clinics for identification and control measures. The plant 
health clinics are staffed with qualified plant doctors who can help diagnose 
problems and offer appropriate control measures, and they are highly popular. 
There is a need to organize such plant disease diagnostic labs and trained staff to 
manage the units. Continued maintenance of the equipment and availability of 
consumable supplies, reagents, etc. are required. Information and knowledge about 
the pests, diseases and their control measures should be readily available to the 
staff. 
Recommendation 10. USAID and the new IPM Innovation Lab should help 
organize plant diagnostic clinics, similar to the ‘plant health clinics’ of CABI, in 
strategic locations in Feed the Future countries with the help of the National 
Plant Diagnostic Network (NPDN) in the U.S. and the ‘extension’ of the U.S. 
Land Grant University Cooperative Extension Service. The sustainability issue 
needs to be carefully addressed. The NPDN provides technical know-how, 
equipment and maintenance, while the extension provides the knowledge 
base and training. 
 
5. Transfer of IPM technologies to the field: Reaching farmers at scale 
 
Once a technology is validated and proven to be effective, extending the technology 
to large numbers of farmers requires effective ‘scaling agents’. Usually the private 
sector with their own service providers, the Mission-led value chain program for 
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development within the country and the NGOs are effective when there is lack of 
effective national extension system. When the national extension system and the 
national research system work harmoniously, it is one of the best vehicles for 
scaling-up. USAID supports the Innovation Labs. USAID also supports the Mission-
led value chain projects. USAID also supports the private development contractors 
such as FINTRAC, WINROCK, DAI, etc.  
Recommendation 11. It is strongly recommended that USAID facilitate the 
linkage between the IPM Innovation Lab. Missions, value chain programs, 
private contractors and the NGOs for scaling up proven technologies. During 
the planning stage of the new IPM Innovation Lab, all of the above entities 
should be involved in designing the program to ensure collaboration and 
support. 
 
Recommendation 12. The training the trainer program has a multiplier effect 
for specific components of the IPM package. Women trainers are more 
effective and they even become entrepreneurs. It is recommended that the 
new IPM Innovation Lab establish IPM training and services centers (may be 
in conjunction with the plant diagnostic lab) in strategic locations. 
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   FORUM PARTICIPANTS 
 

  Name Code * Institution  

Adhikari, Tika C North Carolina State University, NFS Center for IPM 

Barney, Bill R U.S.A. 

Baquet, Zachary R USAID BFS 

Biradar, Chandra R Jordan 

Bowman, John F USAID BFS/ARP 

Brown, Bill R U.S.A. 

Cardwell, Kitty F USDA ARS 

Carey, Ted C Ghana 

Chapotin, Saharah Moon R USAID BFS/ARP 

Culin, Joseph R Clemson University 

Deaton, Brady C University of Missouri, BIFAD 

de Sa Snow, Patricia C USDA APHIS 

Erbaugh, Mark C U.S.A. 

Ewell, Peter F USAID East Africa Regional Mission, Kenya 

Fayed, Amer C Virginia Tech, IPM Innovation Lab 

Fitzner, Michael R U.S.A. 

Gillette, Shana C University of Colorado 

Goldman, Abe R U.S.A. 

Harman, Mary R U.S.A. 

Howard, Julie C USAID BFS 

Islam, Mynul C Bangladesh Agricultural Research Institute, Bangladesh 

Jackson, D. Michael F USDA/ARS 

Kenyon, Lawrence R United Kingdom 

Kleinhenz, Matthew R U.S.A. 

Lawrence, Justin R U.S.A. 

Latchininsky, Alexandre C University of Wyoming 

Legg, James C IITA Tanzania 

Levin, Carole R USAID BFS/ARP 

Long, Steven R USAID BFS/ARP 

MacCartee, Julie R USAID BFS 

Mamiro, Delphina C Sokoine University of Agriculture, Tanzania 

Medina, Raul R Texas A&M University 

Melnick-Lippart, Rachel R U.S.A. 

Mian, Yousuf C Bangladesh  

Mikel, Benjy R U.S.A. 

Miller, Sally C Ohio State University 

Muhammad, Abdulhadi C Nigeria 

Nowierski, Robert C USDA NIFA 

Ortez, Mario R Ohio State University/OARDC, Nicaragua 
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Owen, Christina R BMGF 

Owen, Susan R USAID BFS/ARP 

Palm, Mary F USDA APHIS 

Petzoldt, Curtis R U.S.A. 

Purcell, Mary R U.S.A. 

Rangaswamy, Muniappan C Virginia Tech, IPM Innovation Lab 

Records, Angela C USAID BFS/ARP 

Reisig, Dominic R U.S.A. 

Rich, Miriam R U.S.A. 

Ristaino, Jean C North Carolina State University 

Rubin, Deborah C Cultural Practices, CRSP Digest 

Sandler, Hilary R U.S.A. 

Scholl, Daniel R South Dakota State University 

Sedlacek, John R U.S.A. 
Shanmugasundaram, 
Subramanyam C U.S.A. 

Shaqir, Ibrahim R U.S.A. 

Shrestha, Prazila R Nepal 

Sial, Ashfaq R U.S.A. 

Smith, Julian C Food & Environment Research Agency, United Kingdom 

Smith, Melissa R Virginia Tech, IPM Innovation Lab 

Sterling, Tracy R U.S.A. 

Stuart, Alexander R IRRI, United Kingdom 

Suiter, Karl R U.S.A. 

Tefera, Tadele C Kenya 

Testen, Anna L. C Ohio State University/OARDC 

Vargas, Alejandra R Mexico 

Varner, Mark R U.S.A. 

Vaughan, Larry C U.S.A. 

Vrisman, Claudio R Ohio State University/OARDC 

Wu, Felicia C Michigan State University 

Wyckhuys, Kris C CIAT, Vietnam 

Xia, Yulu C North Carolina State University 

Yaninek, Steve C Purdue University 

Zainul Abedin, Syed C Bangladesh 

Zseleczky, Laura R Virginia Tech  

   * C = contributer, F = facilitator, R = registered 
  


