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A. INTRODUCTION 

It is difficult to believe that the Bean/Cowpea CRSP has been in existence over ten years 
now. Yet it must be so since the many achievemeillts summarized briefly in the next section 
could not have been generated in less time. Actually. one can only be amazed that they were 
accomplished in so short a period considering the diversity of nationalities. cultures. languages 
and professional disciplines whose individual interests had to be coordinated. However, since 
J 980 all of these perspectives did come together and it has been a rich and rewarding 
experience for the individuals and nations that participate. 

At our Researchers' Meeting in April 1990, CRSP people were asked to step back a moment 
and consider our past and future directions. The world has changed a great deal in the last 
ten years. We have improved the production potential in many areas where we work; 
released improved varieties to farmers in poorer nations who participate with us; and, ~n the 
case of one country, improved village-level processing of the commodity produced. 

The world's population, however, continues to grow. Natural disasters and wars reinforce the 
tenacity of famines and human suffering. The CRSP participants re-dedicated themselves to 
the collaborative research efforts that have already made important contributions toward their 
alleviation. The thriving international research communjty, strengthened by the returned 
graduates of the first decade's training, is now focusing on identified new challenges and 
opportunities. 

For example, biotechnology offers opportunities unheard of ten years ago wnen the CRSP 
began, and we are making the investments necess:ary to exploit them. However, there are 
challenges even above and beyond those that can be met by biotechnology, especially 
challenges in the human realm. To address some of these, we have added a Program 
Economist who will join the WID Specialist in working with all of the Bean/Cowpea CRSP 
projects. 

In the budget section of this Executive Summary, three budget levels are included, with 
implications for program activity at each level: (1) appropriate budget level, (2) fiat budget at 
the FY 91 level plus 5 percent per year and (3) flat budget at the FY 91 level. The project 
extension request material is based on the second budget level, although the first level is more 
realistic. We have kept this appropriate budget fjgure as low as possible while at the same 
time allowing for responding to new opportunitie!; that can increasle the program's impact. 
Thus, while encouraged to hold our request to lev.!1 two, we feel th:at approval of level one 
would insure the continuing, outstanding performance of the Beall1/Cowpea CRSP. 

We welcome the opportunity to layout the successful history of the lBean/Cowpea CRSP and 
our vision for its future role in U.S. international development efforts. 
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B~ RESEARCH AND TRAINING ACHIEVEMENTS 

MAJOR RESEARCH ACHIEVEMENTS 

Contributions to U.S. Agriculture 

1. Bean workers throughout the country have attested to the fact that virtually every U.S. 
bean program, public and private. has been strengthened through the research efforts 
of the Bean/CowpeaCRSP. The benefits include basic and applied information and 
new germplasm to buffer the serious consequences of past genetic erosion of bean and 
cowpea germplasni in the U.S. All Constraints. 

2. FOft:he first time, transgenic beans containing foreign genes h~lve been developed. 
Working together, the University of Wisconsin and a private research firm, Agracetus, 
Inc., have produced new genetically altered bean plants. The potential of tris 
technology for U.S. agriculture far surpasses beans alone. Constraint #2. 

3. Two snap bean germplasm lines with enhanced biological nitrogen fixation (BNF) 
capacity have been released to breeders in the U.S. by Wisconsin scientists. The 
incorporation of enhanced BNF capacity into new bean cultivars will reduce the 
application of high levels of nitrogen thus reducing the nitrate pollution of our 
groundwater. This lowers U.S fanners' costs $15-20 per acre by reducing the input of 
chemical fertilizer, which also reduces groundwater nitrate pollution. Constraint #3. 

4. New beancultivars from the incorporation of germ plasm from several developing 
countries were released by CRSP scientists at Michigan State University and are being 
planted on over 80,000 acres per year. They give a 20-25 percent increase in yield 
which, in a normal year, can mean over $3.7 million extra for Michigan growers 
(average yield per acre - 12 hundredweight; 22 percent increase per acre = 2.6 
hundredweight; 80,000 acres x 2.6 hundredweight"" 208,000 hundredweight increase x 
.GI8/hundredweight = $3,744,000). Constraint #3. 

5. The University of California-Riverside project has developed, with genetic 
contributions from Senegal cowpea lines, a potential new cowpea variety for California 
which has better heat tolerance than the current varieties. It also has excellent 
agronomic characteristics including resistance to fusarium wilt. Constraints #2, #3. 

6. A new red kidney cultivar was released in New York based on CRSP work at Cornell 
University. It yields 20 percent more than the old cultivar, is a superior canning 
product, and is being planted on 2,000 acres per year. This can mean $150,000/year 
for New York growers. Constraint #4. 

7. The objective methods that were used by the University of Georgia to characterize the 
texture and structure of cowpea products correlated well with sensory measures. The 
response of U.S. consumers to akara, a traditional Nigerian snack, was positive, most 
favoring a ready-to-eat product with a sauce or dip. U.S. industry groups in the 
Southeast and California have expressed interest in akara's potential as a commercial 
food product. Conslraint #6. 

8. Cowpeasare a very drought-tolerant crop. However, there are differences between 
cowpea variefies in their ability to survive under drought conditions. University of 
California-Riverside studies have shown that some cowpea varieties have a better 
wat~r-useefficiency. These efficient cuitivars are identified by using a carbon isotope 
discrimination test. Constraint #4. 

PreviousPag~Blank 
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9. A new large-seeded, bright white Great Northern dry bean has been rele~sed by CRSP 
researchers at the University of Nebraska. Named "Starlight," this cultivar is expected to 
give Nebraska a competitive edge in foreign markets where these traits are important. 
Constraint #1. 

10. Procedures and criteria for assessing bean food quality have been developed by the 
INCAP /Washington State University project. Standardized protocols are being used by 
breeders in the U.S. This is especially important to the U.S. canning industry. 
Constraint #6. 

Contributions to Agriculture in Developing Countries 

II. Using CRSP research findings, led by the University of California-Riverside, cowpea 
production in Senegal in 1985 and 1986 generated an average gross-value-increase of 
approximately $35,000,000 each year. The four-fold increase in production using 
California Blackeye #5 seed fed over a million people severely affected by the multi-year 
drought which had left granaries empty. Opportunities for U.S farmer~ and businesses 
resulted from the sale of this seed to Senegal which CRSP research had determined to be 
adapted to conditions there. Constraints # 3, #4. 

J 2. An economic impact study was conducted on the Senegal CRSP project (University of 
California-Riverside) covering the period 1985-87. Emphasis was placed on the impact to 
farming practices and production in Seneg3l1 as well as the training of research scientists. 
The rate of return analysis of this project was 63 percent. 

The major impacts of the Senegal CRSP project were: 

3. General increased cowpea yields and yield stability for Senegalese farmers. 

b. Preservation and enhancement of Senegalese cowpea germplasm. 

c. Improvement in household food security in Senegal. 

d. Strengthened Senegalese cowpea research capacity and increased international 
linl(ages. 

Constraints #3, #4 , #;. 

13. The Cameroon/Purdue project found that e·xposing cow peas to temperatures around 
57°C for one hour, or 65° for a feW minutes, killed the cowpea weevil iarvae and pupal in 
the seed as well as adults living among the seeds. A solar heater was designed which was 
cheap and easy to build. This new solar disinfestation of cowpea stocks will have a 
dramatic impact on low-resource farmers in daveloping countries. This technology is also 
adaptable to beans a') well as other crops with insect storage problems. In West Africa 
alone, cowpea weevil losses are estimated at $50 million/year. Constraint #1. 

14. Women in Development (WID) has played an important role in our program 
achievements. Women in Agriculture Re!;ource Guides have been produced for 
Cameroon, Guatemala, and Botswana and distributed widely to libraries, research 
programs and educational institutions. In addition, an annotated bibliography on Malawi 
was produced. All Constraints. 
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15. Through the collaboration among scientists from the Dominican Republic, the 
University of Puerto Rico, and the University of Nebraska, the recent release of an 
improved bean cultivar, PC-50, is providing higher yields to farmers and better Quality 
grain and nutrition to the consumers in the Dominican Republic. Approximately 400 
metric tons of seed were produced of PC -:50 to meet tht> Dominican Republic's red 
mottled seed needs. Constraint ~2. 

16. Using the most recent biotechnology proc(!dures. four bean infecting geminivirus~s 
have been cloned and sequenced by the University of Wisconsin scientists. Three bean 
golden mosaic geminiviral isolates (BGMV), thought to have the greatest genetic 
diversity, were from the Dominican Republic (BGMV -DR), Brazil (BGMV -BZ). and 
Guatemala (BGMV -GA). The other geminivirus (bean dwarf mosaic [BDMV]) was 
from Colombia. Each virus had a genome composed of two distinct DNA 
components. Coostrair t #2. 

17. Cooperating with lIT A and the University of Georgia, CRSP research identified a new 
high-yielding cowpea cuitivar for Cameroon. Seed demand by Cameroon farmers for 
this cultivar went from 5 metric tons in 1984 to 47 metric tons in 1986. Yields doubled 
and quadrupled with the use of this variety and good agronomic practices. Constraint 
#1. 

18. In the Honduras/University of Puerto Rico project several small red bean lines were 
developed with resistance to all known strains of bean common mosaic virus. 
Anthracnose resistance was identified in the recently released variety "Catrachita" and 
in the breeding lines HND 43-40 and EAP 12-88. Constroint #2. 

19. Malawi/Michigan State University research has shown that farmers playa pivotal role 
in maintaining the genetic diversity in beans in Malawi. The study also described the 
importance of diversity in their cropping and household food strategies. The researcr 
helped to identify a bean breeding strategy, "component breeding," as a means of 
maintaining genetic diversity and meeting smallholder needs. Constraints #5, #7. 

20. In Nigeria, technologies have been developed at the village level to produce stable 
cowpea flour. Working with the University of Georgia, and with support from 
AFRICARE, two village mills have been installed and brought into production. The 
mill products include cowpea meal, cereal, cowpea flour blends, and cowpea-based 
weaning foods. Constraint #6. 

21. The Senegal/University of California-Riverside project identified several heat-tolerant 
cowpea genotypes at the various stages of plant development including floral bud 
initiation and development, peduncle elongation and flowering, pod set, and embryo 
and seed coat development. This germ plasm has been used in the breeding pro~ram. 
A potential new release has strong resistance to the seed-borne diseases bacterial 
blight and mosaic virus, partial resistance to the cowpea weevil. and a higher yield than 
the traditional varieties. Constraints #3, ~~4. 

22. In Tanzania, an improved bean line (TMO 216) is in the process of being released by 
scientists working wiih Washington State University. Forty other advanced lines with 
multiple disease resistance are in advanced yield trials. Several are also being 
evaluated for farmer/consumer acceptance. Constraint #2. 
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23. Bean germplasm with improved di~ease resistance has been identified by the Dominican 
Republic/University of Nebraska project. Three Pompadour li'les showed moderate 
levels of resistance to ashy stem blight. Several red mottled and black dry bean lines were 
developed with resistance to web blight and/or common bacterial blight. Lines tolerant 
to bean golden mosaic virus were also developed. Constraint #2. 

24. Several dry bean genotypes were identified by the INCAP/Washington State University 
project which take less time to cook. This characteristic is very important in many areas 
of the world that have a shortage in cooking fuels (firewood). Constraint #6. 

25. Training is a very important activity of the CRSP. Over 1,000 bean and cowpea 
researchers participated in degree and non-degree training programs. These researchers 
have improved skills to iJentify and solve the important food production and utilization 
problems in their countries. Institution building is another spin-off of our collaborative 
research activities in the LDCs. Constrail1lt #7. 

Contributions Significant in the U.S. and Worldwide 

26. Using the new particle-gun technology, transgenic beans containing foreign genes have 
been developed for the first time ever. Working together, the Dominican 
Republic/University of Wisconsin project and a private research firm, Agracetus, Inc., 
are responsible for this achievement. The new technology producing this bre:ikthrough 
promises to have a major impact on plant improvement research for many crops 
worldwide. With the introduction of resistance to BGMV, now in process, a major 
impact on this severe disease in beans in the Latin America/Caribbean region is 
expected. Constraint #2. 

27. A non-race-specific, rust-resistant, leaf pubescence trait (hairiness) was found for beans 
by the Dominican Republic/University of Nebraska project. This type of resistance can 
be used everywhere in the world and should be a durable type of resistance. The genetics 
of leaf pubescence was also determined. This should significantly reduce the use of 
dangerous and expensive chemicals. Constraint #2. 

28. Eighty bean cuitivars were evaluated for tolerance to low phosphorus levels in the 
Ecuador/University of Minnesota project. Several lines with apparent tolerance to low 
phosphorous were identified. In addition, several strains of rhizobia with tolerance to soil 
acidity have been identified. These strains were shown to differ significantly fro~.1 the 
average bean rhizobia. Constraint #3. 

29. Monoclonal antibodies are being used by the Washington State University-Prosser lab to 
identify and trace bean common mosaic virus strains. This is very import~.nt to prevent 
the spread of seed-borne virus diseases and is being used by the regulatory agencies of 
many states. Constraint #2. 

30. Nucleic acid squash and dot blot hybridization technlques for BGMV screening were 
developed at the University of Wisconsin. A general gemini virus DNA probe and three 
isolate-specific DNA probes (BGMV -BZ, BGMV -DR/GA, and BDMV) were developed 
and are used in this technique. Constrsint #2. 

3 J. After extensive testing by the Mexico/Michigan State University project, twenty bean 
genotypes were identified which had good yield and drought tolerance. These selections 
were used as the base population for an extensive hybridization program to further 
increase the drought tolerance of the lines. Constraint #4. 
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32 A technique for drought resistance screening of cowpea genotypes for differences in 
rooting was developed by the Senegal/University of California-Riverside project. It 
uses a herbicide placed deep in the soil to detect the presence of deep roots. This 
method was then used to select cowpea genotypes with deep rooting ability. 
Constraint #4. 

33. Five black bean germplasm lines with high biological nitrogen fixation capacity were 
released as breeding lines to breeders throughout the world by the Brazil/University 
of Wisconsin project. Constraint #3. 

34. Several different pathogenic fungi have been identified by the Brazil/Boyce Thompson 
Institute project which have the potential of controlling some very important cowpea 
insects. Melarhi:ium and Beauveria have been shown to control the cowpea curculio. 
Zoophthora has been shown to control cowpea leafhoppers. Biological control 
technologies are being developed which c:an help reduce the~ use of poisonous 
pesticides. Constraint #1. 

35. Germplasm collection, evaluation, and preservation are very important throughout the 
CRSP. The Cameroon project has acquired 95 new accessions of Vigna unguiculata 
subspecies dekindtians, 65 accessions of V. luteo/a, 18 of V. oblongijolia, 55 of V. 
racemosa, and 73 of V. vexillala. Several cowpea varieties were identified which 
possess good levels of pod resistance to the cowpea weevil. The Malawi project has 
collected and characterized hundreds of new bean accessions which were added to that 
country's already extensive collection. All of these materials are widely exchanged 
within the international research network. Constraints #1, 'IIft2, #3, #4, #5, #6. 

l 
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RESEARCH PROGRESS BY CONSTRAINT 

ACHIEVEMEN'I' CONSTRAINTR . 
#1 #2 #3 #4 #5 #6 *7 

1 X X X X X X X 
2 X 
3 X 
4 X 
5 X X 
6 X 
7 X 
8 X 
9 X 

10 X 
11 X X 
12 X X X 
13 X 
14 X X X X X X X 
15 X -16 X 
17 X 
18 X 
19 X X 
20 X 
21 X X 
22 X 
23 X 
24 X 
25 X 
26 X 
27 X 
28 X 
29 X 
30 X 
31 X 
32 X 
33 X 
34 X 
35 X X X X X X 

*Conslraints: 
J. Limitations due LO insects 
2. Limitations due to diseases 
3. Plant response limitations 
4. Limitations of the physical environment 
5. Production-consumption economics. farming systems. socio-cultural facLOrs 
6. SLOrage. food preparation. nutrition and health 
7. Education. training and research capabili(l' 
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TRAINING ACHIEVEMENTS 

Training is very important in the CRSP and is closely integrated with research objectives. The 
network which has grown out of these efforts is nn exciting achievement bringing together 
women and men from many nations, ethnic groups, and language backgrounds. As these 
scientists take over increasingly responsible positions in their coumries and maintain contact 
with one another across international boundaries, a vjbrant mechanism for improving the 
availability of food is set in motion as is a strong force f:Jr international cooperation and 
peace. 

In all, the CRSP has awarded 56 Ph.D., 97 M.S., and 66 B.S. degrees (Ten- Year Sludelll 
Training Report. 1980-1990). In addition, 899 persons have received non-degree training. 
Interestingly, over the years, of those having received graduate degrees (Ph.D. and M.S.), the 
distribution holds at about three-fifths male to two-fifths female even given strong CRSP 
efforts to identify female candidates for graduate-level training. Among those from other 
developing countries (those not officially participating in the CRSP), the much greater 
imbalance between males ('nd females undoubtedly reflects the characteristics of the pool, e.g., 
the smaller likelihood of female students coming to the U.S. without full support, looking for a 
sponsor. 

% MALES AND FEMALES WHO HA VE RECEIVED PH.D. AND M.S. DEGREES 

By % Male % Female Total 
Year U.S. HC Other U.S. He Ott~ % M/F 

3 19 30 16 19 13 3 65/35 

5 24 21 15 13 22 :5 60/40 

8 21 27 15 ]6 16 :5 63/37 

]0 17 26 16 16 18 "7 60/40 

HC=Host Country 

Training has had a significant impact on ~oth te~chnology generation and institutional 
developmt::lt. Several studies have been conducted to document the impact of CRSP training. 
The Impact Study of the Bean/Cowpea CRSP in Senegal (1990) identifies several impacts 
including: 

1. For each returned degree candidate, Senegal saved up to $200,000, which is the cost per 
year of an ex-patriate scientist. 

2. Because of the returned graduates, a multi-disciplinary team has been assembled to 
conduct research on maj'Jr aspects of cowpea production. 

3. There appears to be a lower turnover rate of CRSP-trained Senegalese scientists as 
compared with those trained in other programs. 
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Another study was conducted on the ReLUms LO Educatioll: The Impacls 0/ lv/SU Trail/il/g of 
West African Scielllists (1990). This ~tudy show(!d a 22 percent rate of return (monetary only ) 
tQ training and a 31 percent rate of :eturn when both monetary and non-monetary benefits are 
considered. The paper concludes that "the investments made by the CRSP in education and 
training have had posiriv,.; returns." 

A third study concerns the imt')act of CRSI' train ing in Malawi and Tanzania. This study is still 
is process but should show some very impressive impacts in eas:ern and southern Af;- ica. 
Sokoine University has one cf the mo!:t imr>res ~ ive Host Country multi-disciplinary be2.n teams 
in Africa. Bunda College is a very clo_e second. In addition to their research efforts, the CRSr 
trainees, through their teaching assignments, are making significant contribut;ons to the 
training of other African scientists. 

A recent survey of CRSP alumni, included in the Training Report, suggests the importance of 
CRSP training for the individuals involved as well as for the institutions from which they came . 
With a 51 percent survey return, the graduates reported being very positive ~ 'oout their CRSP 
training, especially in relation to the relevance of the content, the amount of content matter in 
their programs, and the specific skills learned. Most of the respondents received degrees in 
plant sciences, although a small number did study other biological and social sciences. 

Areas studied outside of their disciplines which the respondents rated especially high were 
statistics and computer science, which they indicated have been the added areas most relevant 
to their country's needs. A few even sugges~ed work in these areas should be increased. 

Of the skills acquired, most rated research / field/lab techniques as especially valuable. Tho!>e 
who had contact with extension during their training were very pleased with this opportunity. 
Field trips and assistantships were the most highly rated practical f~xperiences--rnost likely 
because these experiences, especially the assistantships, pro'tided a context for working closely 
with their major professor~. The impo:tance of this opportunity is supported by the 
respondents in that nearly all reported continuing to maintain contact with their major 
professors. They also maintain contact with other CRSP alumni, further strengthening the 
international research network. 

The CRSP has been effective in using training to advance the research goals of the CRSP as 
well as building strong research and teaching institutions in the Host Countries. Training 
initiatives in the extension period are expe~ted to increase. The importance of maintaining 
U.S. and Host Country young scientists in the pipeline has been repeatedly reinforced . The 
Bean/Cowpea CRSP considers this institution buiiding and professional development function 
to be a critical part of its 'llission. 
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C. PROGRAM DESCRIPTION 

GLOBAL PLAN SUMMARY 

Organized during a two-year planning grant to Michigan State University, the Bean/Cowpea 
CRSP was launched from an approved Global Plan in the fall of 1980. The Global Plan 
throt:Jh its "Articles of the Global Plan" and "Elements of the Plan" provides direction for the 
CRSP and jllu ";~fates how the various .;cientific and management cor..onents are Clrganized 
intc a well-i" . ; rated program. Tile plan is regularly reviewed and updated by the Technical 
Comminee ar· ,· Board of Directors. 

The goal ~ ~ R.SP is to improve the produc:tion and utilization of beans and cowpeas 
among smlJI-~cale farmers in developing countries and commercial farmers in the US. 
Together, these growers are thz major contributors to the world's supply of beans and 
cowpeas. While much of the research in the CRSP focuses on biological and production
orientp-d constraints. attention is also paid to socio-economic, processing utilization and 
consumption constraints . 

Recognizing that those who shoulder the primary responsibility for bean and cowpea 
production in many developing countries are women, the CRSP has incorporated a strong 
women-:n-development (WID) focus and has sought to identify and address gender-related 
production and utilization constraints. The WI D Specialist and other social scientists 
concerned with g.:; .. ..ler issues in a[!r!cultural research have been working in close 
collaboration with biological ~c.;entists on selected CRSP projects. 

Recently, a Program Economist was added to the CRSP. This position was created to give 
support across the projects and to assist them in incorporating economic perspectives into 
CRSP research. As production achievements are being generated, the work of these two 
social scientists is increasingly important. 

The complete Global Plan, including the Articles of the Global Plan. is presented in 
Foundation for the Future: 10 Years 0/ Collaborative Research 011 Bealls and Cowpeas, 
accompanying this document. A summary of the Elements of the Plan is presented below. 

a. Commodity Elements 

(I) 
(2) 

Phaseolus vulgaris: 
Vigna ullguiculata: 

b. Constraint Elements 

8 projects 
4 projects 

(I) Limitations due to pests and diseases 
(2) Plant response limitations 
(3) Limitations of the physical environment 
(4) Farming practices limitations 
(5) Storage limitations 
(6) Production-consumption economics 
(7) Nutrition , food preparation and health 
(8) Socio-cultural factors 
(9) Education, training and research capability 
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c. Geographic Elements 

(I) Africa 

Cameroon 
Ghana 
Malawi 
Senegal 
Tanzania 

(2) Latin America 

Costa Rica 
Dominican 

Republi<: 
Ecuador 
Guatemal::l 
Hondura.· 
Mexico 
Nicaragua 
West Indies 

Institut de la Recherche Agronomique 
University of Ghana 
Bunda College of Agriculture 
Institut Senegalais de Recherches Agricoles 
Sokoine University of Agriculture 

University of Costa Rica· 

Secretaria de Estado de Agricultura* 
Instituto Nacional de Investigaciones Agropecuarias* 
Instituto de Ciencia y Tecnologia Agricolas 
Escuela Agricola Panamericana .... 
Instituto Nacional de Investigaciones Forestales y Agropecuarias* 
Universidad Agricola. Nacional 
University of the West Indies 

"'Latin American Lead Institutions 

(3) United States 

Michigan State University 
Purdue :..- ,iversity 
University of California-Davis 
University of California-Riverside 
University of Georgia 
Universi(y of Minnesota 
University of Nebraska-Lincoln 
University of Puerto Rico 
University of Wisconsin 
Washington State University 

d. Service Elements 

(]) Small-scale farm families in developing countries, especially women, who 
are frequently the major producers 

(2) The rural and urban poor 

(3) U.S. agriculture 
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e. Project Elements 

Title of Project J~ost Country U.S. PI/HC PI 

Preservation of Post-Harvest Cameroon Larry Murdock 
Cowpeas by Low-Resource Zachee Boli 
Farmers 

Molecular Approaches for the Caribbean Doug Maxwell 
Control of Bean-Infecting Basin Pilar Ramirez 
Geminiviruses and Other 
Viruses 

Improvement of Digestibility and Costa Rica George Hosfield 
Nutritional Quality of Common Ana Ruth Bonilla Leiva 
Bean (Phaseolus vulgaris L.) Through 
Traditional Plant Breeding, 
Molecular Biology, Genetics and 
Food Technology 

Disease Management Dominican Dermot Coyne 
Strategies and Adaptation Republic Freddy Saladin 
of Dry Beans, with Emphasis 
on Lowland Tropics 

Improving the Symbiotic Ecuador Peter Graham 
Nitrogen Fixation of Cultivars Consuelo Estevez 
of Phaseolus vulgaris under 
Low Resource Conditions 

Research Strategies to Ghana R. Dixon Phillips 
Increase the Utilization Sam Sefa-Dedeh 
of Cowpea 

Strategies for Breeding Beans Honduras Jim Beaver 
with Enhanced Disease Juan Carlos Rosas 
Resistance and Greater 
Tolerance to Heat and 
Drought Stress 

Bean Improvement, Genetic Malawi Paul Gepts 
Diversity and Host/Pathogen Alex Mkandawire 
Co-Adaptation 

Breeding Beans for Yield Mexico Jim Kelly 
and Adaptation under Drought Jorge Acosta 



Title of Pro ject 

Development of lmpmved 
Cowpea Varieties, 
Management Methods and 
Storage Practices for 
Semiarid Regions 

A Participatory Research 
Approach to Breeding and 
Evaluating High Yielding 
Disease and Insect Resistant 
Beans for Low Input Sustainable 
Farming Systems in which Women 
Are Major Contributors 

Integrated Pest Management 
(Final phase of proposal evaluation) 

f. Policy Elemel'ts 

( I) Policy on Collaboration 

( 2) Multidisciplinary Policy 

( 3) Women~in-Development Policy 
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Host Countrv 

Senegal 

Tanzania 

U.S. PI/He PI 

Tony Hall 
Limamoulaye Cisse 

Lorna Butler 
James Teri 

( 4) Policy on Participation of Non- CRSP Developing Countries 

( 5) Policy on Institutional Involvement 

( 6) Policy on US/He Distribution of Funds 

( 7) Project Allocations Policy 

( 8) Policy on Contribution of Host Country Institutions 

( 9) Training Policy 

(10) Policy on Location of Sponsored Graduate Training 

(11) Policy on Student Support 

(12) Policy on Institutions Formerly Associ:llted with the CRSP 

, 
I 
i 
I 
I 

I 
__ I 



1. 

2. 

3. 

4. 

5. 

6. 

Limitations due 
to insects 

Limitations due 
to diseases 

Plant response 
limitations 

(genetics/breeding) 

Limitations of the 
physical environment 

I 

Production-consmnption 1 

economics. farming I 
systems. socio
cul:ural factors 

Storage. food 
preparation, 
nutrition 
and health 
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PROFILE OF GLOBAL PLAN 
BEAN/COWPEA CRSP 

Extension Years 1992-97 

Primary research attention: P 
Secondary research attention: S 
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Narrative Summary 

Program Goal: 
Hake a significant cuntribution to 
the potential for improving lh'S'". 
conditions of small-scale farm pro
ducers in developing countries r>n.ct 
to the techr.ology for increasing the 
availability of low cost, nutritious 
food in the marketplace for the 
rural and urban poor . Contribute to 
U.S. agriculture. 

FY 92B-97A 
BEAN/CO~PEA CRSP lOG FRAME 

Objectively Verifiable Indicators 

Measures of Goal Achievement: 
Development of important research 
results addressing identified 
constraints. 

Stronger national research program 
addressing identified ~onstraints. 

CRSP products accepted by farmers, 
IARCs, extension agents and/or HC 
private initiatives in ways which wilt 
advance goal. 

Increased participation of women. 

Means of Verification 

Annual reports and positive TC/EEP 
reviews. 

National program research team with 
greater multidisciplinary competence 
and HC investment in the project. 

Adapt ~tion of findings by such groups 
as farmers, IARCs, extension agents, 
andlor commercial interests. 

Increased male and especi~lly 
female CRSP graduates in the 
professional pipeline. 

important Assumptions 

Assumptions for Achieving Goal Targets: 
Food and nutrition problems in the 
developing nations can be solved in 
part through research. 

Collaboration between u.s. anrl HC can 
be of mutual benefit. 

Achievement from this program can 
reach the rural and urban poor. 

Achievemen~s of this Program can con
tribute to development in ways which 
do not increase the marginalization of 
women and their families. 

Professionals trained by the CRSP 
return to and remain in the national 
program contributing to CRSP research. 

----------------------------------------------------------------------------------------------------------------------------------------------------------, 
Project Purpose: 
Organize the financial and human 
resources available in order to mount 
a major multi-institutiona: U.S./He 
collaborative effort in research and 
train i ng. 

Provide the knowledge base necessary 
to achieve significant advances toward 
alleviating the principal constraints 
to improved production, marketing and 
util ization of beans and cowpeas in 
HCs. 

Improve the capabilities of HC insti
tutions to generate, adopt and apply 
improved knowledge to local condi-
t i o. ;. 

Conditions That ~ill Indicate Purpose 
Has Been Achieved: 
U.S./He administrations' support of 
projects. 

He and u.s. teams functioning with 
good working relationships establ ished. 

Research teams operating with effective 
level of equipment, supplies and tech
ni cal support. 

Effective communications among atl par
ticipants especially among those work
ing on the same constraints across 
projects. 

Encouragement of and support for u.s. 
and HC male and female students over 
life of project. 

laboratory and field research in 
process. 

Smooth manag~~nt with good MO 
communication. 

Timely U.S./HC quarterly and annual 
reports. 

Formal commitment of participants. 

Pattern of student training documented 
commensurate with available resources. 

Deta analyses available in reports 
and publications. 

HC contributions to CRSP documented 
in each year's budget analysis. 

Assumptions for Achieving Purpose: 
He witt maintain interest in the 
commodity and in CRSP participation. 

Coups and other forms of political or 
social disturbances will not be of a 
magn i tude at project sites as to 
severely and insurmountably affect 
progress. 

Necessary basic equipment, facilities 
and supplies will be avaiiabie or ac
quirable within reasonable time frame 
and at a cost affordable at project 
budget levels. 

There is a suf ficiently large p~ol of 
students from which to draw for 
advanced training. 

.... 
m 

I 
. :"" .~.---.-------------.. - ------------ -- --.---...... 



Narrative Summary 

Qutpuls: 
Stronger, better quality yields pos
sible under identified constraints. 

Greater understanding by U.S. and HC 
collaborators of the socio-cultural 
and the agricultural environment. 

Products of research packaged 
appropriately for information dissemi
nation to a variety of audiences. 

Hany male and female graduates of 
training programs. 

Stronger international, bi-gender, 
multidisciplinary research network 
of bean/cowpea scientists. 

Inputs: 
Necessary long· term/short-term 
personnel from HC/U.S. institutions 
who can communicate with one another. 

Financial contributions from A.I.D. 
and u.S. and HC institutions. 

Management support from HE, HO, U.S. 
and HC institution administrations. 

Equipnent such as vehicles, lab, 
field and office equipment. 

Facilities and supplies for HC/U.S. 
teams. 

Information and support from external 
groups. 

F"-97A BEAN/COWPEA CRSP lOG FRAHE cont'd 

Objectively Verifiable Indicators 

Magnitude of Outputs: 
Research results in use. 

Reports of yield increases under stress
ful field ccnditions to which developed 
cultivars are resistant or tolerant. 

Integrated multidisciplinary research 
established. 

Interest of wider international and 
national research and development 
community in products of the research. 

Male and especially female graduates 
returning to HC research institutions. 

Increased body of kncwledge regarding 
constraints to greater bean and cowpea 
production. 

Annual allocation from A.I.D. 

CRSP funds flowing on a regular basis 
to U.S. and HC research teams. 

Annual plan of work and budget docu
ments with U.S./HC contributions 
indicated. 

Active backstopping by administrators 
of u.S. institutions with effective 
levels of communication. 

Frequent and regular communication 
among A.I.D., MO, u.s. and HC projects. 

Participation in CRSP research and 
training activity by external groups 
(i.e., IARCs, other CRSPs, non-CRSP 
bean/cowpea workers. 

Means of Verification 

Site visits and annual reports. 

Published scientific reports of 
research findings. 

Reports of projects incorporate 
end integrate socio-cultural with 
agricultural information. 

Materials acknowledged as received 
by many groups and increased 
consumer demand. 

Requests from professional community 
for information and research 
products increased. Seminars 
presented. 

CRSP graduates identified in HC 
research positions. 

Increase in communications initiated 
by participants with one another. 

Review of annual documents by 
TC and BOD. 

A.I.D. letter of credit authorizing 
funds. 

Regular reimbursements from 
quarterly reports. 

letters, phone calls and other 
expressions of interest and 
problem·solving support f, 'om 
U.S. administrators. 

A.I.D. approvals to purchase and 
indications of equipment received. 

Site visits. 

Meetings and other forms of com
munication with external groups. 

- - ---.. ~ ...... ""»- -.---

Important Assumptions 

There exists in the HC at least a 
skeletal infrastructure for informa 
tion dissemination. 

There are HC and U.S. women 
sufficiently irterested in advanced 
education and professional employment 
to work their way through the system 
when it is opened to them. 

A.I.D. will generate necessary 
app.ovals in timely fashion. 

A.I.D. will have adequate funds 
available for use by the CRSP. 

All parties making input will continue 
to feel the mutual benefits are worth 
the investments. 

I 

'""' ' 0 
I 

___ J 



-20-

LOCATION OF COLLABORATING INSTITUTIONS IN THE UNITED STATES AND 
COLLABORATING HOST COUNTRIES IN LATIN AMERICA AND SOUTH AMERICA 

I, 

~. \ 
,} .. 
(-----

<f-!--r-J ,. '" L ---../---_ 
• i 

KEY: 
B = Bean 
C = Cowpea 
• = U.S. Institutions 

LEAD INSTITUTIONS IN 
THE UNITED STATES: 

Michigan State Univeruity 
Purdue University 

\. 
\ 

University of California-Davis 
University of California-Riverside 
University of Georgia 
University of Minnesota 
University of Nebraska 
University of Puerto Rico 
University of Wisconsin 
Washington State Univeroity 

HOST COUNTRIES: 
B1 - Mexico 
B2 - Honduras 
B3 - Costa Rica 
B4 - Dominican Republic 
BS - Ecuador 

l 
! 



-21-

LOCATION OF COLLABORATING IlOST COUNTRIES 11\ AFHICA 

KEY: 
B = Bean 
C = Cowpea 

HOST COUNTRIES: 
~ 6 - TanuniOl 
B7 - MOllawi 
C 1 - SenegOlI 
C .. - GhanOl 
C; - COlmerooo 

1 



GOAL: 

-23-

D. PROJECT PROFILES 

PROJECT PROFIl,E 
CAMEROON/PURDUE UNIVERSITY/MURDOCK 

Preservation 0/ Post-Harvest COlVpeas by Low-Resource Farmers 

1. Improve cowpea storage technologies for low- resource farmers to minimize losses 
caused by storage insects. Such technologies will be based upon an understanding 
of traditional storage systems and appropriate techniques for intervention. 

2. Work with IRA to help build institutional capacity to conduct cowpea research. 

DESCRIPTION/OBJECTIVES: 
1. Using classical breeding/screening, develop cowpea varieties possessing high 

levels of combined pod and seed resistance to cowpea bruchids (Ca//osobruchus 
maculalus and Bruchidius alrolilleatus) and in north Cameroon produce stable and 
acceptable yields . 

2. Facilitate appiication of biotechnology to cowpea improvement for bruchid 
resistance. 

3. Devise, adapt, improve and evaluate cowpea storage technologies which can 
protect cowpeas from insect damage after harvest and which ale appropriate for 
low-resource farmers . 

4. Identify cowpea and related Vigna germpiasm with improved resistance to storage 
insect pests. 

5. Continue to monitor cowpea storage methodologies in use by low-resource 
farmers through surveys in Cameroon and assess attendant insect infestations and 
damage in stored cowpeas. 

6. Delineate cowpea meChanisms/nature/heritabilities of resistance to storage 
insects. 

7. Maintain a network of low-resource farmer cooperators in northern Cameroon to 
provide experience and feedback on recommended technological improvements. 

8. Provide training opportunities (degree and technical) for Cameroon pGrsonnel. 
9. Strengthen general cowpea research by IRA in Cameroon. 

ROLE IN GLOBAL PLAN: Seed storage is a major constraint to cowpea and bean farmers. 
Dominant constraints #1 (limitations due to insects) and #6 (storage, food 
preparation, nutrition and health). 

ACHIEVEMENTS: 
1. Research showed that exposing cowpeas to temperatures around 57°C for one 

hour (or 65°C for a few minutes) killed the cowpea weevil larvae, pupae and 
adults. A solar heater was designed which could be assembled by low-resource 
farmers. 

2. Several cowpea cultivars were identified which possess good levels of pod 
resistance to the cowpea weevil. 

3. GermpJasm collection, evaluation and preservation are important components of 
the project. They have 95 new accessions of Vigna unguiculata subspecies 
dekindliana, 65 accessions of V. luteo/a, 18 of V. ob/ongijolia, 55 of V. racemosa 
and 73 of fl'. vexillala. 

4. Survey results in Cameroon have shown that storage of cowpeas is a process . 
Cowpeas are placed in one location for a time, then moved to another place. 
Various treatments occur at each step. 

l 
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CONTRIBUTIONS: 
To HC: (1) An increased quantity of nutritious cowpeas wiU be available as family 

food over the year; (2) cowpeas may be stored longer without loss to storage 
insects; (3) quality of cowpeas has increased (less insect damage and 
contamination); (4) there is less need to sell at harvest (when prices are lowest) 
and buy late in the storage season (wh(!n prices are highest); (5) the solar heater 
will reduce the use of hazardous chemicals used to control storage insects. 

To U.S.: The cowpea germplasm obtained in this project will be available to U.S. plant 
breeders for cowpea breeding programs. Our basic knowledge of storage 
mechanisms will be enhanced. 

EEP RATING 1990 AND COMMENTS: I--Highly Satisfactory. 
General Strengths: 

1. The project has an extraordinarily well-developed infrastructure and is 
massively leveraged through the very wide scientific base undergirding highly 
focused objectives. 

2. Exceptionally rapid progress has been made toward the project's goals and 
objectives. 

General Weaknesses: This project requires additional in-country support to expand 
and refine on-farm research. 

Recommendations: This project has made exceptional progress in assembling baseline 
data, characterizing the problem, devising a strategy and developing highly 
practical technologies that provide viable options even for low-resource peasant 
farmers ahead of schedule. This promising technology requires further refinement 
and testing for at least the next two-three years. Simultaneously, the project has 
demonstrated the potential for enhancing seed and pod resistance to bruchids 
through genetic manipulation. At pres(mt there are excellent possibilities for 
conventional breeding approaches (recombining the best varietal sources of 
resistance with adapted materials), wide crossing (between wild and cultivated 
species) and genetic transformation by introducing alien genes into adapted 
cultivars. The expertise and methodologies developed could eventually be 
expanded to deal with other major insect problems of cowpeas like thrips, aphids, 
pod bugs, Maruca sp. and Laspyresia sp. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992- 1997: 
Research: 

I. Develop, through classical breeding/screening work, adapted cowpea varieties 
which possess high levels of combined pod and seed fClsistance to cowpea 
bruchids and produce stable and acceptable levels of yield. 

2. Continue to devise, tailor, adapt, refine, improve and test with farmers, 
simple, implementable storage technologies suited to the needs of small-scale 
farmers in Cameroon. 

3. Discover genes which could be used through genetic engineering to bring new 
sources of bruchid resistance into cowpea and common bean and to facilitate 
the introduction of the techniques and products of biotechnology to IRA 
cowpea scientists. 

4. Provide general support for IRA cowpea work related to the CRSP. 
Training: 

1. Complete Ph.D training of IRA entomologist, Mr. Georges Ntoukam. 
2. Complete on-the-job and M.S. training for IRA breeder, Mr. Boukar Ousman. 
3. Enhance training level of technicians at the IRA/Maroua Station. 

--~ 
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PROJECT PROFILE 
CARIBBEAN BASIN/UNI\,ERS-"fY OF WISCONSIN/MAXWELL 

, 

Molecular Approaches for the Control 0/ Bean-ln/ecling 
Gemilliviruses and Other Viruses 

GOAL: Increase quality and productivity of dry bean lines available to small-scale farmers in 
developing countries. 

DESCRIPTION/OBJECTIVES: 
1. Provide molecular characterization of bean-infecting geminiviruses, determine 

their weed hosts and characterize their insect transmission. 
2. Develop transgenic resistant beans by using virus-derived DNA domains and 

traditional breeding methods. 
3. Develop a network of scientists studying bean-infecting gerniniviruses. Provide 

training in biotechnology for bean Improvement. 

ROLE IN GLOBAL PLAN: Geminiviruses substantially reduce bean production in Latin 
America. This project is contributing important information for the control of these 
viruses. Dominant con~traint #2 (,imitations due to diseases). 

ACHIEVEMENTS: 
1. Using the most recent biotechnology procedures, four bean infecting 

geminiviruses have been cloned and sequenced. 
2. Nucleic acid squash and dot blot hybridi:zation techniques were developed for a 

general geminivirus DNA probe and for three isolate-specific DNA probes. 
3. Over 4,000 accessions were evaluated for bean golden mosaic virus resistance, and 

ten black seeded bean lines were identified with moderate resistance. 
4. A dry-inoculum technique was developed to provide a simple, rapid and effective 

method for inoculating beans for three major diseases: angular leaf spot, 
anthracnose and common bacterial blight. 

5. Transgenic bean plants were developed, for the first time using the particle gun, in 
conjunction with the private sector. 

CONTRIBUTIONS: 
To He: The dry-inoculum technique has enabled plant pathologist and plant breeders 

to evaluate germplasm Quickly and efficilmtly. Studies on bean golden mosaic 
gemini virus have shown that there are tWO distinct strains of BGMV; therefore, 
breeding programs must be aware of the particular strain(s) important to their 
area. 

To U.S.: The development of improved pathogen detection methods with DNA 
probes will be applicable to other pathogens. Also, strategies developed to control 
the BGMV can be used for other virus pathogens. Bean transformation 
technology is available to improve beans. 

EEP RATING 1990 AND COMMENTS: I--Highly Satisfactory 
General Strengths: Beyond Question, this project is the premiere effort on bean 

gemini viruses in the world. The U.S. laboratory with its ties to other public and 
private laboratories is a cutting-edge enterprise. 

General Weaknesses: The project could profit from some funding for He and other 
linkages. So far, these have been "bootlegged" through the UWI project or by use 
of other resources. Funds for training would also be helpful. 
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Recommendations: Increase funds during the coming year(s) to permit more 
aggressive international ties and for training of developing country personnel. A 
substantial increase should be provided in the five-year extension to ensure 
adequate work in Latin America. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: The previous resea"rch has indicated the complexity of bean-infecting 

geminiviruses and additional effort will be needed to characterize the ext.ent of 
geneti~ variation of these viruses. The development of general and specific DN A 
probes will allow studies on the diversity of geminiviruses and the identification of 
weed reservoirs. Since full-length, infectious clones of four bean-infecting 
gemini viruses are available. studies on virus-dedved resistance can now be 
initiated. 

He 
1. Apply non-radioactive DNA hybridization methods for use with gcminiviral 

DNA probes to detect geminiviruses of beans, weeds and crops. 
2. Evaluate genetic variability of bean··infecting geminiviruses. 
3. Evaluate weeds and crops as reservoirs for bean-infecting geminiviruses. 
4. Determine seed transmission of the BGMV-DR isolate. 
5. Evaluate germplasm in the field for resistance to BGMV. 
6. Evaluate cultural practices for reducing losses caused by BGMV. 
7. Initiate studies on whitefly transmission of geminiviruses from weeds to beans. 
8. Develop Agrobaclerium-mediated transformation of Nicotiana benthamialla 

with bean dwarf mosaic gemini viral DNA sequences as a model system to 
study virus-derived disease resistance strategies. 

9. Evaluate in the field transgenic beans with resistance to bean-infecting 
geminiviruses. 

10. Work with other LAC-region programs to establish an effective 
geminivirus/biOlechnology research :network. Help establish guidelines for 
testing transgenic material in farmers' fields. 
U.S. 

II. Determine molecular characteristics of bean-infecting geminiviruses and 
geminiviruses associated with potential weed reservoirs of bean-infecting 
geminiviruses. 

12. Evaluate virus-derived resistance schemes for production of transgenic beans 
with resistance to bean golden mosaic virus. 

13, Study inheritance of resistance to bean-infecting geminiviruses. 
Training: 

I. Continue to provide opportunities for foreign scientists to receive non-degree 
and degree training in the application of biotechnology to solving plant disease 
problems in developing countries. The extent of this effort will depend on an 
increase in CRSP funds. 

2. Organize a workshop for FY 94 on biotechnology and bean improvement. 
3. Coordinate and publish annually a GEMINIVIRUS NEWSLETIER. 
4. Continue efforts to encourage the training of female scientists. 
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PROJECT PROFILE 
COSTA RICA/MICHIGAN STATE UNIVERSITY /HOSFIELD 

(New project being initiated April 1992) 

Improvemelll 0/ Digestibility and Nutritional Quality 0/ Common Beall (Phaseulus vulgaris L. ; 
Through Traditiol/al Pla.'11 Breedil/g. Molecular Biology. Gel/elies and Food Techl/ology 

iii 

GOAL: 
1. Improve the utilization, availability and nutrient quality of dry beans. 
2. Integrate post-harvest physiology, food technology and nutritional research with 

dry bean genetic and breeding programs. 

DESCRIPTION/OBJECTIVES: 
1. Develop a standardized methodology for evaluating bean quality . 
2. Establish nutritional standards for beau breeders. 
3. Address constraints to bean util~zadon in handling/storage, 

utilization/consumption and nutrition. 

ROLE IN GLOBAL PLAN: Project will address significant post-harvest issues including 
hard-to-cook and/or protein digestibility. Researchers will interact with plant breeders 
to deveiop screening methodologies for !Jr,eeding beans with higher nutritional quality . 
Dominant constraint # 6 (stor~ge, food preparation, nutrition and health). 

CONTRIBUTIONS: 
To He: Improving protein digestibility will have a significant effect on the nutritionai 

status of bean consumers. 
To U.S.: This research, especially the efforts to improve biological utilization and to 

reduce the hard-to-cook phenomena in dry beans, will result in a better nutritional 
commodity for the U.S. market. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Basic Research: 

1. Introduce novel genes that modify seed digestibility and nutritional quality 
into common bean through genetic engineering. 

2. Elucidate the genetic and internal controls of bean seed indigestibility and 
ascertain effects of protein control and flavonoid control g{' ~)es on digestibiilty 
by characterizing the digestibility of each bean seed reserve protein fraction 
(phaseolin 46%; G2 12%; albumin 16%; alkali soluble 20%) in genetic stocks 
witl' different flavonoid levels. 

3. Identify the causes of starch indigElstibility; determine the relative contribution 
of indigestible starch Gnd fiber to gastrointestinal distress; and improve starch 
digestibility through genetics :md food processing. 

4. Characterize indigestibility of bean seeds and determine the interrelationship 
between indigestibility and prot~ins, carbohydrates, f1avonoids Gnd seed coal 
afterdarkening and hardening. 

Applied Research: 
1. Refille, test and implement a low cost ill vitro system for rapidly screening 

bean germplasm for indigestibility. 
2. Establish the range of variability in digestibility of an extensive germplasm 

collection of common bean and provide plant breeders and other researchers 
with information on screening methods/appropriate germplasm to improve 
digestibility of bean seed proteins/carbohydrates through plant breeding. 

3. Characterize the effects of processing procedures on bean seed indigestibility 
and nutritive value . 

4. Develop village-level technology for production of weaning food products. 
5. Develop technology to reduce cooking time of beans and technology to 

prevent or reverse the hard-to-cook defect. 
Training: To be developed. 



-29-

PROJECT PROFILE 
DOMINICAN REPUBLIC/UNIVERSITY OF NEBRASKA/COYNE 

Disease Management Strategies and Adaptation 0/ Dry Beans, 
with Emphasis 011 Low/alld Tropics 

GOAL: Develop improved large-seeded bean varieties with multiple disease resistance and 
gather information on the biology, epidemiology and genetics of important bean 
diseases. 

DESCRIPTION/OBJECTIVES: . 
I. Develop new bean cuitivars with improved disease resistance: develop biological , 

epidemiological, genetic and breeding information on rust, BGMV, common 
bacterial and web blight pathogens of beans; evaluate breeding approaches for 
heat tolerance. 

2. Educate/train HC and US graduate students (through n011-Title XII funds) in 
plant breeding, statistics, crop management and plant pathology so that they can 
contribute to future research efforts in the DR and other LDC countries as well as 
to U.S. international efforts. 

ROLE T~l row,OBAL PLAN: This project is contributing important basic information for 
er.hah.:ing genetic material useful in large-seeded bean development. Dominant 
constraint #2 (limitations due to diseases). 

ACHIEVEMENTS: 
I. A non-race specific rust resistance was found in beans. This type of resistance can 

be used everywhere in the world and should be a durable type of resistance. 
2. The recent release of the improved bean cultivar, PC-50, will provide higher yields 

to farmers and better quality grain and nutrition to the consumer. Approximately 
400 metric tons were prod uced in 1989. 

3, Bean germplasm with improved disease resistance has been identified. Three 
Pompadour lines showed moderate levf~ls of resistance to ashy stem blight. 
Several red mottled and black dry bean lines were developed to web blight and 
bacterial blight. 

4. The g.!netic basis for inheritance of resistance to specific races of rust has been 
determined. 

CONTRIBUTIONS: 
To HC: The release of PC-50 has provided higher bean yields to low-resource 

farmers. The genetic and epidemiology information, germplasm and breeding 
methodology will help the bean breeding program. 

To U.S.: The genetic information generated by the project will benefit bean-producing 
areas of the V.S. that have conditions favoring common blight and rust diseases, 
Increased understanding of the genetics of the inheritance of diseases will assist all 
breeding programs. 

EEP RATING 1990 AND COMMENTS: I--Highly Satisfactory 
General Strengths: The breadth and depth of this program as it addresses many of 

the most serious constraints to bean production in the lowland tropics is the 
greatest strength. This has resulted from the dedication of the personnel involved 
and the excellent support of the V.S. and HL' institutions and other cooperating 
organizations. 

1 



-30-

General Weaknesses: Whereas this project's biological research and its trammg 
components are very strong, there seems to be a lack of llttention to the 
socio-economic dimension. Aside from the training activities and the involvement 
of females in the research, little evidence of women's concerns is apparent. 
Similarly, the adequacy of baseline information (i.e., pro(:iuction and production 
economics) and consumption patterns and preferences is not apparent. If 
available, it needs to be documented in the FY 91 annual report. If not available, 
it needs studied attention in the immediate future. Finally, as suggested by the 
TC, more attention should be given to a participatory approach in the research. 

RecommcudatioDs: A one-time infusion of funds for upgrading transportation would 
be helpful. 

SUl\1J\IARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

He 
1. Study epidemiology and management practices to reduce web blight and 

common blight. 
2. Breed beans with multiple disease resistance and high yield. 
3. Evaluate bean breeding lines of type I and II growth habits. 
4. Continue PompadouI landrace gerrnplasm collection. 

U.S. 
5. Investigate the non-specific rust reisistance mechanism and inheritance of 

pubescence. 
6. Manage common blight through (a) improved detection on seed and (b) 

genetic resistance to seed infection. 
7. Develop dry beans with multiple disease resistance in Puerto Rico, Dominican 

Republic and Nebraska. 
8. Develop red mottled and red kidney beans with heat tolerance. 

Training: 
1. Provide academic training only for exceptional candidates (who could 

compete for non-CRSP funding) because of the limited human and financial 
resources. Limited resources will be used for those who have returned with a 
degree or are currently in academic programs. 

2. Provide short-term specialized training in such areas as "on-farm testing," 
entomology, statistics and computers to improve research capability of the 
present staff. 

J 
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PROJECT PROFILE 
ECUADOR/UNIVERSITY OF MINNESOTA/GRAHAM 

Improving the Symbiotic Nilrogen Fixation of Cuilivars of 
Phaseolus vulgaris under Low-Resource Condilions 

I. Develop improved bean and Rhizobium germplasm better able to fix nitrogen in 
symbiosis under conditions of limited input agriculture. 

2. Work with INIAP to build institutional capability for increased bean research in 
Ecuador. 

DESCRIPTION/OBJECTIVES: 
1. Develop bean cultivars active in N2 fixation, tolerant to the major diseases of 

beans and acceptable to bean consumf~rs. 
2. Select Rhizobium strains which are active in N2 fi.<ation and tolerant of soil 

stresses. 
3. Maximize N2 fixation in breeding lines through the pyramiding of desirable genes. 
4, Overcome problems of competition from native soil rhizobia. 
5. Develop an understanding of the basis for cultivar and strain interaction under low 

P or acid soil conditions. 
6. Improve inoculation methods and agronomic practices affecting nodulation and 

nitrogen fixation in beans. 
7. Provide training opportunities for INIAP and U.S. personnel in areas relating to 

N2 fixation. 
8. Strengthen bean research in Ecuador. 

ROLE IN GLOBAL PLAN: Effective nitrogen fixation is very important for low-oresource 
farmers and will reduce nitrate pollution of groundwater and streams, Dominant 
constraint #3 (plant response limitations). 

ACHIEVEMENTS: 
1. A baseline survey in four major bean-producing regions of Ecuador has been 

initiated. In the Imbaburra province, 31 percent of the soils were low in nitrogen, 
65 percent low in zinc, 35 percent low in iron and 71 percent low in manganese. 

2, Large-seeded bean types are being evaluated for their ability to fix nitrogen. 
3. Several bean lines with apparent tolerance to low levels of phosphorus have been 

identified. 
4. Strains of rhizobia with tolerance to acidity have been identified. 

CONTRIBUTIONS: 
To He: Given the often prohibitive cost of nitrogen fertili2:er for low-resource 

farmers, the development of improved cultivars that incorporate high N., fixat~on 
represents an efficient means of increasing yields. -

To U.S.; Success of this project allows U.S. bean breeders to obtain breeding lines 
with enhanced BNF potential, thus considerably reducing fertilizer N2 
requirements. 

EEP RATING 1990 AND COMMENTS: I--Highly Satisfactory 
General Strengths: This "new" project has gotten off to a good start, given the usual 

start-up problems and a skimpy budget. Dr. Graham's laboratory and program 
are world-class. 
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General Weaknesses: Inadequate resources and general weakness of HC 
infrastructure are notable. 

Recommendations: Supplement funding as much as possible and provide a substantial 
increase in the next project extension. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

I. Incorporate the ability for high nitrogen fixation in symbiosis into lines 
adapted for growth conditions in Ecuador, and of Ecuadorian grain type, and 
tolerant of specific disease and insect pests. 

2. Combine in a limited number of lines, different traits having importance for 
nitrogen fixation . 

3. Determine the best breeding strategies and selection criteria associ:\ted with 
enhanced nodulation and nitrogen fixation in beans. 

4. Identify in bean germpiasm, lines which are restricted in nodulation with 
indigenous soil rhizobia and to study the mechanism and utility of this 
restriction. 

5. Use molecular techniques to explore and explain the basis of cultivar 
differences in nitrogen fixation, host/strain interaction at acid pH and of 
cultivar response to low P levels . 

6. Compare methods of inoculation, planting density and cultivar root type as 
factors permitting improved nodule occupancy by inoculant strains. 

7. Complete studies on the importance and nature of root disease in Ecuadorian 
bean production and its impact on nitrogen fixation. 

8. Complete studies on the biodiversity of Ecuadorian bean rhizobia. 
Training: 

1. Continue to make graduate and non-degree training oppormnities available to 
qualified Ecuadorian, U.S. and other Third World candidates. Given the 
strong program initially established in microbiology within the Estacion 
Experimental "Santa Catalina," the emphasis in trainbg of Host Country 
personnel will be in breeding/genetics, plant nutrition and pathology and will 
aim to develop a cohesive bean program in INIAP. 

2. Establish limited facilities for the production of bean inoculants at "Santa 
Catalina" and provide training in the production and quality control of 
inoculants. 

3. Develop, through informal discussion. in-country workshops and, through 
collaboration with internationally funded programs such as those involving 
outpost~d CIA T scientists, work to improve institutional capability for bean 
research outside INIAP. 
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PROJECT PROFILE 
GHANA/UNIVERSITY OF GEORGIA/PHILLIPS 

(New project being generated from Nigeria/UGA project which terminates 9/30/91) 

Research Slraregies 10 Increase lhe Ulili=ariol/ of Cowpea 

GOAL: Develop improved technology for storing and processing cowpeas in order to 
promote increased utilization among the rural and urban poor. 

DESCRIPTION/OBJECTIVES: 
1. Develop methods of utilizing hard-to-cook cowpeas in traditional and weaning 

foods. 
2. Develop cowpea-based food products with improved digestibility. 

ROLE IN GLOBAL PLAN: Cowpea nutrition and utilization are very important. Dominant 
constraint # 6 (storage, food preparation, nutrition and health). 

CONTRIBUTIONS: 
To HC: The supply of cowpeas for food will be expanded. Foods for children and 

adults will be developed from stored (hard-to-cook) and germinated cowpeas. 
To U.S.: Cowpea-based foods, especially akara, represent a potential vehicle for 

marketing cowpeas in the U.S. through institutional, fast food and supermarket 
sectors. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

1. Assess the qualitative and quantitative characteristics of cowpea production, 
storage and utilization in the He; to assess the particular post-harvest 
technology needs in the HC and. to develop specific research activities to 
address them. 

2. Develop methods for rendering cowpea seeds both more easily cooked and 
more digestible. 

3. Research modifications in milling technology developed in the Nigeria project 
for potential adaptation to the new HC site. 

4. Use blending, precooking and fermentation for improving existing foods and 
developing enhanced foods based on cowpea flour for infants, children and 
adults. 

5. Pursue these goals in collaboration with cowpea production scientists 
(breeders, entomologists) so as to place them in the proper context of existing 
and improved varieties and storage technologies. 

6. Measure the socio-economic impact of developed/introduced technologies on 
HC populations particularly women, children and the rural and urban poor. 

Training: 
1. Provide graduate and undergraduate education for He and U.S. students and 

specialized training for project co-investigators. 
2. Provide practical training on cowpea processing/utilization as appropriate for 

educators, male and female farmers, small business persons and villagers in 
the HC and elsewhere in West and Central Africa. 
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PROJECT PROFILE 
HONDURAS/UNIVERSITY OF PUERTO RICO/BEAVER 

Strategies jor Breedillg Bealls with Enhanced Disease Resistance 
and Greater Tolerallce lO Heat and Drought Stress 

1. Make multiple disease resistant and heat and drought tolerant lines capable of 
producinJ increased and/or more stable yields available to small-scale farmers in 
Honduras and other Central American countries. 

2. Obtain a better understanding of the inheritance and function of new sources of 
disease resistance and tolerance to heat and drought. 

3. Obtain a better understanding of life c:ycie and epidemiology of bean rust and to 
develop non-specific sources of resistance to bean rust. 

4. Determine the importance of the variability found in Xanthomonas campestris p\'o 
phaseoli in breeding for resistance to common blight. 

DESCRIPTION/OBJECTIVES: 
1. Reduce losses to diseases by incorporating MDR into genotypes having seed types 

acceptable to Honduran and Central American consumers. 
2. Develop small red bean germplasm wil:h greater levels of tolerance to heat and 

drought which would increase bean yield potential in these stress environments. 
3. Develop strategies that will be more effective in the control of bean rust. bean 

golden mosaic, web blight and common bacterial blight. 

ROLE IN GLOBAL PLAN: This project is developing small-seeded germpiasm with disease 
and drought resistance. Dominant constraint #2 (limitations due to diseases). 

ACHIEVEMENTS: 
1. Several small red bean lines were developed with resistance to all known strains of 

bean common mosaic virus. 
2. Anthracnose resistance was identified in the recently released variety "Catrachita" 

and in the breeding lines HND43-40 and EAPI2-88. 
3. Germplasm with rust and common mosaic virus resistance and other desirable 

agronomic traits was identified. 
4. Small red breeding lines with dense pubescence (rust resistance) were developed. 

CONTRIBUTIONS: 
To HC: The germplasm which was developed with multiple disease resistance will 

increase bean yields and bean Quality. The bean breeding program at EAP has 
been strengthened and will continue to develop new improved bean cultivars. 

To U.S.: The germplasm with multiple disease resistance is available for incorporation 
into the breeding programs in the U.S. 

EEP RATING 1990 AND COMMENTS: I--Highly Satisfactory 
General Strengths: . 

1. This is an impressive project focus(~d on alleviating the primary deterrents to 
bean production in Honduras. The project's strategies and execution are of 
the highest order, reflecting the capabilities. experience and dedication of the 
PIs and their associates. Excellent progress has been made towards defined 
goals and several advances are "in the pipeline." 

2. The project is ideally located in the region with similar interests, culture and 
language backgrounds. Therefore, collaboration between both the HC and 
U.S. institutions is excellent. Moreover, they share a direct concern for 
agricultural problems of the region. 

I 
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3. The EAP is a strong private institution with a long history of training national 
leaders and professionals in the region. It has excellent leadership and 
maintains a well-managed institution with virtually al\ the facilities required 
for research. 

4. The project has direct linkages to the DR/UNL and DR/UWI projects 
through the UPR PI. This connection greatly expands access to resources and 
expertise in addressing the more complex issues in breeding for resistance/ 
tolerance to more intractable problems like rust, BGMV and heat/drought. 

General Weaknesses: 
1. The project lacks facilities and personnel to expand and extend testing of the 

new technology throughout the present and potential bl!an-growing regions of 
Honduras, especially at the on-farm level. Support for this activity, tied with 
increasingly important socio-economic capabilities and 'NID concerns, would 
amply justify additional CRSP support and/or a USAI)) Mission buy-in. 

2. The EAP (institution) needs to expand its irrigation facilities as unusual and 
extended dry periods such as the present (Summer '90) risk serious losses of 
experimental materials. Moreover, it would allow bean and other breeding 
programs to advance a third field gEmeration in a twelve-month period. A 
crop drier is also needed to allow expeditious harvest during rainy periods and 
accelerate the cropping turnover. 

Recommendations: The present reviewers found the HC (EAP) bean research to be 
of the highest order and on the verge of making several critical improvements. 
Solutions to several major disease problems are being developed; however, a new 
(two years) potentially devastating disease (BGMV) has begun to spread in the 
country and must receive the project's best efforts to control it. This emerging 
problem will require the immediate attention of the project's PIs at EAP, UPR 
and UNL. In addition other virus experts and research institutions should be 
consulted, especially UWI (Maxwell), CIA T and others. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

1. Emphasize combining various disease resistances that have been incorporated 
into different small red breeding lines. Particular emphasis will be placed on 
seed-borne diseases since most farmers continue to grow their own seed. 

2. Continue using the congruity backcross method to transfer drought tolerance 
from tepary beans to common beans. A similar approach will be used to 
transfer high levels of resistance to common bacterial blight and heat 
tolerance found in certain tepary beans to common beans. 

3. Conduct studies on small farms in order to better measure the impact of new 
varieties on the farmer and his/her family. This information will also be 
useful in determining if research priorities of project remain appropriate . 

Training: 
I. Train two Hondurans at the M.S. level at UPR. One of the candidates will 

probably be a member of the MNR bean program. 
2. Train another Honduran at the M.S. level at UNL and also provide informal 

training to members of the EAP bean research group in bean rust techniques. 
3. Provide research support at the EAP each year for two "Ing. Agronomo" 

degrees. 
4. Provide informal training at CIA T in field inoculation and bean disease 

evaluation for the replacements of the two members of the EAP bean 
research team receiving graduate training during the extension period. 

5. Work closely with the MNR bean program by participating in workshops and 
field days and in preparing bulletins related to bean production and bean 
diseases. 
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PROJECT PROFILE 
MALAWI/UNIVERSITY OF CALIFORNIA-DAVIS/GEPTS 

Beall Improvemelll. Genetic Diversity alld Host / Pathogen Co-Adaptation 

GOAL: 
1. Develop and employ strategies for improvement of components vf varietal 

mixtures or mixtlllres themselve~ . 
2. Develop genetic~lIy brcarlly based cultivars with disease and pest resistance and 

adapted to smallholder c:\')pping systems. 
3. Investigate gene flow barriers between Mesoamerican and Andean gene pools and 

devise ways to overcome them. 
4. Characterize BCMV at the molecular level. 

DESCRIPTION/OBJECTIVES: 
1. Identify disease and pest resistant genotypes of beans in preferred seed types 

acceptable on agronomic and culinary grounds. 
2. Determine biochemical/molecular genotype of host lines/pathogen strains. 
3. Determine whc~her the host gene pool by pathogen gene pool concept is valid for 

the angular leafspot and anthracnose pathogens. 
4. Determine farmers' perceptions of fungal and other prevalent bean diseases and 

examine how their actions affect the incidence and spread of diseases . 
5. Collect information on small - scale farmer bean cultivation, use and methods of 

disease control to support the bean improvement program's ability to meet 
smallholders' needs; determine extent of seed/plant phenotype flexibility possible 
for farmer acceptance of new lines. 

6. Train Malawian students and project personnel in areas relevant to project and 
Bunda College needs. This may involve long- term and short-term training at 
Bunda College and in the U.S. 

ROLE IN GLOBAL PLAN: This project addresses dominant constraints #3 (plant response 
limitations) and # 5 (production-consumption economics, farming systems. 
socio-cultural factors) with very good integration of agronomic and socio - economic 
components. 

ACHIEVEMENTS: 
1. Extensive collections of Malawian bean germplasm have been made and this 

material was evaluated for important agronomic traits. 
2. Extensive survey information was collected on bean production, showing that the 

farmers play an important role in maintaining genetic diversity. 
3. A bean breeding strategy called "component breeding" was developed as a means 

of maintaining diversity and meeting smallholder needs. 
4. The genetic structure of Malawian landraces confirmed that the Central American 

gene pool has not been introduced into the Malawian germplasm. 

CONTRIBUTIONS: 
To He: A bean breeding program has bElen established at Bunda College. The stud y 

of bean preference", growing practices of small - scale farmers and the means by 
which bean landraces are maintained are contributing valuable infurmation to the 
bean breeding program. 

To U.S.! The germplasm collected jn Malawi contributes important diversity ne~ded 
for the breeding programs in the U.S. 

1 
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EEP RATING 1990 AND COMMENTS: 2--Satisfactorv 
General Strengths: The establishment of socio-ec~nomic baselines will ensure 

reliability of impact assessments. The capability, enthusiasm and commitment of 
the various participants should result in a highly successful effort. 

General Weaknesses: Progress has been slow in developing variety releases. It is 
anticipated that the new leadership will accelerate progress. Procedures to insure 
germplasm preservation should be adopted. The fiscal constraints are slowing 
progress. 

Recommendations: It is recommended that this project continue with increased 
funding. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

He Biological Sciences: 
1. Collect. maintain and evaluate Malawian bean germplasm. 
2. Incorporate multiple disease and pest resistance in current varieties. 
3. Conduct on-farm research to determine superiority of above materials. 

HC Social Sciences: 
1. Assist in the expansion of the nmtional bean breeding program. 
2. Study practices adopted by farmers to manage bean diseases. 
3. Investigate the interrelations Lip of landholding size, land tenure 

arrangements, soil degradatio ' l and maize/bean cropping practices as it 
affects human nutritional status in different regions of Malawi. 
U.S. Biological Sciences: 

1. P-rovide technical support for the expansion of the Malawian bean breeding 
program. 

2. Examine host-ALS pathogen co-evolution patterns to establish durable 
disease resistance. 

3. Determine molecular characterization of common mosaic potyviruses. 
4. Identify and overcome the reproductive isolation mechanisms separating 

Mesoamerican and Andean genotypes. 
U.S. Social Sciences: 

1. The U.S. social scientist will carry out research in Malawi in collaboration 
with Bunda College social scientists. 

2. Some data analysis and write-up will be done at the U.S. institution. 
Training: 

1. Provide Ph.D. - level training for a HC plant breeder: entomologist and social 
scientist. 

2. Provide Ph.D.-level training for a U.S. plant pathologist. 
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PROJECT PROFILE 
MEXICO/MICHIGAN STATE UNIVERSITY /KELL Y 

Breeding Beans for Yield and Adaptation under Drought 

GOAL: Develop drought-resistant bean cultivars adapted to semiarid regions. 

DESCRIPTION/OBJECTIVES: 
1. Produce bean lines superior to standard cultivars in drought resistance using a 

recurrent selection procedure. 
2. Test the value of particular morpho- and physiological components to drought 

resistance. 
3. Explore the use of molecular markers to map the quantitative trait loci regulating 

drought resistance in selected bean genotypes. 
4. Study the response of specific physiological processes to contrasting environments 

and to test potential predictors of plant response to semi-arid conditions. 

ROLE IN GLOBAL PLAN: Drought is a major problem in bean production around the 
world. Dominant constraints #3 (plant response limitations) and #4 (limitations of 
the physical environment). 

ACHIEVEMENTS: 
1. Over 8,000 bean lines have been evaluated for drought tolerance. Approximately 

50 have been identified with drought tolerance. 
2. Two drought tolerant cultivars were released. 
3. Studies have shown that carbohydrate remobilization is one mechanism that bean 

plants utilize for drought tolerance. 
4. Work with selected strains of Rhi=obium has shown significant differences in their 

ability to colonize the roots as well as provide fixed nitrogen for plant utilitation . 

CONTRIBUTIONS: 
To He: The identified drought tolerant germplasm will be very important for the 

breeding programs in the region. 
To U.S.: The drought tolerant germplasm has been incorporated into some of the 

bean breeding programs in the U.S. The basic information obtained on drought 
tolerance will be useful for beans as well as other crops. 

EEP RATING 1990 AND COMMENTS: 2--Satisfactory 
This project links a dynamic and productive national bean improvement program with 
an outstanding U.S. university. As a cons1equence, new technology is beginning to flow 
into the hands of farmers at a quickening pace. However, much remains to be done, 
particularly in the areas of plant diseases (e.g., root rot complex) and undetermined 
soil problems. Therefore a project extension for 1992-97 is an urgent priority. 
General Strengths: 

I. Strong research leadership at both institutions 
2. HighAy productive national program capable of collaborating at virtually all 

scientific levels 
3. Prestigious U.S. institution with a I.ong and successful history of bean researcn 
4. Close collaboration between the two partner institutions 

General Weaknesses: 
1. Field drought tolerance studies per se may be confounded by undetermined 

soil problems (e.g., heavy infestation of root ro,ts or plant nutrient availability) 
which may, in some cases (and years). supersede drought in importance and 
limiting yields. 

I 
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2. Field experiments were extensive--impressive from a breeding standpoint but 
may exceed the project's capacity to properly manage them, particularly in a 
wet year like 1990. 

3. Collaborative research in the U.S. has clearly suffered frorn recent changes in 
leadership. There appears to be very little evidence of supporting re;;earch on 
isozyme characterization, RFLP (restriction fragment length polymorphisms) 
analysis, BNF and other physio-morphological factors during the past 18 
months. 

4. The project does not have an active socio-economic component to help 
understand the basic needs of Mexican bean farmers and monitor the impact 
of imminent new technology. 

Recommendations: 
1. The project--both the He and U.S.--should give immediate attention to 

fundamental soil problems mentioned above and to separating adaptive 
factors from drought response. 

2. The U.S. institution should establish a strong, well-defined role in supporting 
studies on the more intractable problems of bean production in central 
Mexico. It may be advantageous to reassess primary constraints to production 
in the region. 

3. The HC should arrange trair-ing and other preparation for qualified back-up 
leadership and to assist in carrying out day-to-day activities while Dr. J. 
Acosta is attending to his other responsibilities as the National Legume 
Coordinator. We can only assume that Dr. Acosta's success within the 
Mexico agriculture research systems will continue and it will be more and 
more difficult for him to commit necessary time to the CRSP. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

. 1. Continue programs of genetic recombination and recurrent selection to 
increase the level of drought avoidance nmong genotypes which vary in 
maturity, plant morphology, seed type and seed color. 

2. Establish and maintain permanent disease-infested plots to facilitate the 
selection and evaluation of genetic materials for resistance reactions to 
root-destroying organisms especially RhizoCLOllia and Fusarium spp. 

3. Conduct regional testing of bean genotypes to identify those which most 
nearly meet production/market expectations of specific climatic/sociological 
regions of Mexico. 

4. Evaluate physiological and morphological differences, as contrasted by 
resistant and susceptible bean genotypes, for adaptation, water-use efficiency, 
nitrogen fixation, grain yield and total biomass production in coordinated 
regional trials in the Mexican highlands. 

5. Measure under controlled environmental conditions nitrogen/carbon 
remobilization in water-stressed genotYPElS as indicators of drought 
reaction/growth efficiency and test potential predictors of plant response to 
semiarid conditions. 

6. Determine cooking time, other culinary properties and protein content of 
existing and potential bean varieties to more nearly match market demands 
and consumer expectations of beans offered for sale in Mexico. 

7. Develop capability to use molecular markers (RFLPs) to assist in selection of 
Quantitative trait loci regulating the different drought avoidance mechanisms 
functional in beans. 

Training: 
Continue the advanced education of suitably id~ntified candidates both from 
Mexico and other CRSP counlries . 
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PROJECT PROFILE 
SENEGAL/UNIVERSITY OF CALIFORNIA-RIVERSIDE/HALL 

Development of Improved Cowpea f'"arieties. 
Managemelll Methods and Storage Practices for Semiarid Regions 

GOAL: Increase grain production and yield stability of cowpeas grown in small farms in 
Senegal and other semiarid regions. 

DESCRIPTION/OBJECTIVES: Develop improved cowpea varieties with drought and heat 
tolerance, management methods and storage practices for small farms in Senegal and 
other semiarid regions. 

ROLE IN GLOBAL PLAN: Drought and heat tolerance are very important in cowpea 
production systems. Dominant constraint; #3 (plant response limitations) and #4 
(limitations of the physical environment). 

ACHIEVEMENTS: 
1. An economic impact study for the period from 1985-87 showed a 63 percent rate 

of return for this project. Major contributors were cowpea cultivars with 
increased yields, increased germplasm and better food security. 

2. Several heat tolerant cowpea genotypes were identified at the important 
developmental stages including floral bud initiation and development, peduncle 
elongation and flowering, podset and embryo development. 

3. Minikit cowpea trials in Senegal are testing an advanced breeding line developed 
at ISRA. This line has resistance to bacterial blight, mosaic viruses and bruchids. 

4. A variety from California (CB#5) was identified and introduced to Senegal during 
a cowpea intensification program. In 1985 this program helped increase 
production four-fold (16,000-66,000 metric tons). 

CONTRIBUTIONS: 
To HC: The Senegalese cowpea research capacity has been increased, and improved 

cowpea production systems are being developed for subsistence farmers in the 
semiarid zone. A breeding program has been established in Senegal. 

To U.S.: New cowpea varieties are of benefit to the U.S. industry because the variety 
presently most relied upon is sensitive to heat and to fusarium wilt. Germplasm 
identified in this project is being utilized to develop new cultivars in the U.S. 

EEP RATING 1990 AND COMMENTS: I- - Highly Satisfactory 
General Strengths: Major strengths include the comprehensiveness of the project, the 

level of both HC and U.S. contributions, the strength of the technical base 
undergirding the project and the extensive collaboration between the project and 
other cowpea and related research internationally. 

General Wealmesses: The principal weakl!1esses are the insecurity of funding and the 
attrition in HC staff resources. 

Recommendations: Funding should be shored-up as much as possible. Consideration 
should be given as to whether a utiliZ::ltion project should be associated in the next 
extension. 

l 
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SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992··1997: 
Research: 

1. Develop improved cowpea varieties and management practices for Senegal 
and develop improved breeding methods for cowpea through more basic 
physiological and genetic research. 

2. Develop medium-cycle varieties which, in addition to resistance to bacterial 
blight, mosaic viruses and cowpea weevil, wiII have resistance to cowpea aphid 
and striga. 

3. Breed early cowpeas with improved adaptation to drought, through 
incorporation of delayed leaf senescence and higher water-use efficiency, heat 
tolerance during reproductive development, and resistance to bacterial blight 
and mosaic viruses. 

4. Characterize the seed-tra.lsmissible viruses, including the potyviruses, cowpea 
aphid-borne mosaic and blackeye cowpea mosaic, and devE~lop diagnostic 
techniques to facilitate virus identification and breeding. 

S. Screen cowpea for resistance to disease. 
6. Conduct physiological/genetic research to identify the factors that contribute 

to drought adaptation, heat tolerance and yield potential in cowpea. 
Emphasis will be given to factors that are effective under the short-day 
environments that are prevalent ill tropical countries. 

7. Assist the breeding programs to develop varieties with resistance to cowpea 
aphid and developing solutions to the problems caused by hairy caterpillar in 
Senegal. 

8. Evaluate cowpea varietal intercropping systems and develop methods for 
improving soil fertility in scientist-man.llged, on-farm trials. 

9. Evaluate the utility to the breeding program of heat tolerance and characters 
that could contribute to drought adaptation. 

10. Study the acceptability of advanced cowpea lines to consumers, the 
effectiveness and problems of the new cowpea storage methods and the 
significance of cowpea consumption and marketing as fresh southern peas . 

II. Multiply and characterize cowpea germ plasm obtained by this and other 
CRSP projects to enhance the USDA collection at the Southern Region Plant 
Introduction Station. 

Training: 
Provide training opportunities to ISRA personnel in the areas of plant breeding, 
plant pathology and agronomy. The extent of formal degree training will depend 
upon training plans presently being developl~d by the Government of Senegal. 
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PROJECT PltOFILE 
TANZANIA/WASHINGTON STATE UNIVERSITY/BUTLER 

A ParricipalOry Research Approach to Breeding Beans 
for Low-Input SusttAillable Farming Systems 

I. Improve self-reliance in food production for developing African countries. 
2. Increase bean research and cultivar development capability for Eastern and 

Southern Africa using pa!"ticipatory research methodologies. 

DESCRIPTION/OBJECTIVES: 
I. Evaluate and reduce bean production and storage losses due to diseases, insects 

and environmental stresses (jointly by Tanzanian researchers and farmers). 
2. Ensure farmers' acceptance of new cultivars to increase yields, production stability 

and efficiency; and smallholder family income and nutrition. 
3. Develop and make available differential bean cultivars and antibody clones for 

detection/identification of bean common mosaic virus (BCMY) strains for use in 
LDCs. 

ROLE IN GLOBAL PLAN: This project inte!~rates micro-economics with cultivar 
development for Tanzania. Dominant constraints #5 (production-consumption 
economics, farming systems, socio-cultural factors), #1 (limitations due to insects) and 
#2 (limitations due to diseases). 

ACHIEVEMENTS: 
1. Monoclonal antibodies were produ~ed to identify and trace Br':MV str3.ns. 
2. Germplasm was collected in Tanzania and evaluated for important insect/diseas;:! 

resistance. 
3. Bean cuitivars were developed with disease and insect resistance. 
4. Acceptability criteria of Tanzania farmers for production, storage, ma.l<eting and 

consumption of bean cultivars were defined. 

CONTRIBUTIONS: 
To HC: The production of high yielding, multiple disease and insect resistant bean 

cultivars will help increase and stabilize a vital food proteii'} source in line with 
grower preferences. 

To U.S.: Materials developed in this project will have potential utIlization in the TJ .S. 
by domestic bean breeders. Selections will be made foJ' adapt~tion to the 
northwest seed-producing areas. Thle antisera technique wii! hc~litate 
international use of potentially useful germ plasm in bean i.nprovement programs. 

EEP RATING 1990 AND COMMENTS: I--Highly Satisfactory 
This project has the potential to develop into a regional center of excellence in bean 
research (production and utilization). Progress is very goocl and the potentia) for 
achieving the CRSP objectives is excellent. 
General Strengths: A strong programm~lltic approach to bean research encornpa5.5ing 

production, socia! and economic issUl!s has developed. CRSP-traintd faculty at 
SUA are assuming leadership roles. The HC institution lind go"ernmem are 
strong supporters of bean research. This project has developeo regional 
capabilities. 

General Weaknesses: No marked weaknesses--Logistics and baseline information 
available are always a problem in HCs ~s is lack of equipment. 
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SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-]997: 
Research Ove~all: Major responsibility for the He breeding program wil! be shifted 

to SUA. A participatory research component will be added to increase 
smallholder acceptance of new bean cultivars. 

1. Develop additional BCMV monoclonal antibodies (MeA B), improved 
BCMV differentials and resistance·· gene specific probes; conduct pathology 
studies on BCMV, angular leaf spot, rust, bacterial blights. 

:. Conduct entomology studies on be~\n fly, bruchids, ootheca. 
3. Breed for disease/pest resistance, protein content, low input tolerance. 
4. Screen for physical environment constraints (drought tolerance, low 

phosphorus-BNF, low input cultural practices). 
5. Study socio-economic impacts of new cultivars, farm«~r-marketer evaluation 

of plant and seed characteristics and cultural practices. 
6. Study cookability, anti-nutritional factors and consumer preferences. 
7. Build research capacity through training. 

He 
8. Continue breeding for multiple disease and insect resistant cultivars for use 

in mixed cultivar/intercropped systems. 
9. Continue assessment of socio-economic impacts of new high yielding 

varieties on smallholder family resources and on women's roles. 
10. Expand on-farm trial work with collaboration from CIA T . 
11. Initiate an on-station participatory research program to assist with direct 

smallholder communications. Women bean specialists will work closely with 
scientists to define desirable plant and seed characteristics, low input 
practices, marketing and cooking characteristks. Modest supporting 
agronomic, BNF and cooking studies will be done. 
U.S. 

12. Develop improved BCMV differentials w1th isolated BCMV resistance genes. 
13. Determine linkages of near isogenic pairs with morphological and isozyme 

markers. 
14. Develop cDNA probes for BCMV resistance genes. 
IS. Select individual MCABs that can be used to identify BCMV strains in 

commercial seed lots anywhere in the world. 
16. Provide agricultural anthropological support for participatory research. 
17. Assist with farmer involvement methods for on-station/on-farm research. 
18. Help strengthen linkages (within and external to SUA) to institutionalize 

participatory research approach to bean improvement program. 
19. Assist with post intervention village survey of regions studied in 1982-83. A 

companion participatory research program in Washington State will 
demonstrate researcher-producer- marketer-consumer collaborative 
strategies for low input sustainable bean improvement participatory research 
program. 

Training: 
1. Complete U.S. Ph.D. training initiated under current project. 
2. Begin two U.S. Ph.D.s (with M.S. from SUA) in seed technology and 

entomology (field pests). With increased funding, an agricultural 
anthropologist, an agronomist (plant nutritionist) and a microbiologist would 
be added. 

3. Provide non-degree training in participatory research and ELISA 
methodology. 

l 



-45-

PROJECT PROFILE 
TO BE DETERMINED 

(New project being initi81ted April 1992) 

Illlegraled Pest Management for Cowpea Pest Management Systems 
for Developillg Coumries 

GOAL: Investigate technologies for small-scale farmers utilizing integrated pest management 
methods to reduce cowpea losses to insects. 

DESCRIPTION/OBJECTIVES: 
1. Advance technology for biological insect control in small-farm cowpea production 

systems. 
2. Reduce the use of toxic chemicals to control insects. 

ROLE IN GLOBAL PLAN: This project emphasizes biological control of insects. Dominant 
constraint #1 (limitations due to insects). 

CONTRIBU nONS: 
To HC: This project will benefit cowpea producers through the development of 

cowpea pest control systems. 
To U.S.: This methodology has the potential to address many insect pests in the U.S. 

SUMMARY OF PROPOSED WORI{ FOR EXTENSION PERIOD 1992-1997: 
Research: To be determined from approved proposal. 
Training: To be determined from approved proposal. 

l 
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PROJECT PROFILE 
SOCIOECONOMICS/MICHIGAN STATE UNIVERSITY/BERNSTEN-FERGUSON 

(New project being initiated April 1992) 

Socioeconomics Project 

GOAL: Support Bean/Cowpea CRSP projects to integrate socioeconomic analysis into Host 
Country research and training agendas. Conduct ex post and ex ante socioeconomic 
impact studies of new technologies. Carry out research on socioeconomic constraints 
to bean and cowpea production. 

DESCRIPTION/OBJECTIVES: 
1. Carry out regional assessments of the supply-and-demand prospects for 

beans/cowpeas, their contribution to income/nutrition in limited-resource 
households, and constraints to expanding production/consumption. 

2. Identify, plan and implement socioeconomic research to generate information 
needed to assess the economic viability, social feasibility, constraints to adoption, 
and social impact of new bean/cowpea technology. 

3. Train PIs and HC scientists in socioeconomic research methodologies and data 
analysis techniques. 

ROLE IN GLOBAL PLAN: Dominant constraint #5 (production-consumption economics, 
farming systems, socio-cultural factors) .. 

CONTRIBUTIONS: 
To HC: Project research agendas will be better focused on the needs and constraints 

of low-resource farmers and poor consumers. Impact of technologies will be 
monitored and documented. Socioeconomic constraints will be better understood 
and addressed. 

To U.S.: Techniques of participatory research and social impact analysis can be 
employed in U.S. agricultural research. 

SUMMARY OF PROPOSED WORK FOR EXTENSION PERIOD 1992-1997: 
Research: 

1. Macro-level economic studies of bean and cowpea production and distribution 
will provide information for the Technical Committee, Management Office 
and other planning entities to use in prioritizing CRSP research initiatives. 

2. Analysis and documentation of the impact of CRSP-developed technologies 
will be carried out and presented to PIs, the Technical Committee and other 
planning entities. 

Training: 
Graduate-degree training in the social sciences and economics will promote 
the multidisciplinary research necessary to increase the production and 
utilization of beans and cowpeas among low-resource farmers. Workshops 
and other non- degree training initiatives are also needed for Host Country 
and :1.S. PIs and students in the areas of social impact analysis and 
participatory research techniques. 

PreviOtlS Page Blank 
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1:. BEAN/COWPEA CRSP ADJUSTMENTS TO FUNDING CHANGES 

Substantial funding reductions were sustained from the levels approved in 1980 when the 
program was initiated. CRSP approved budgets vs actual allocations show the problem: 

Approt'ed Actual 
Budget Allocation 

FY 81 $2,390,000 $2,390,000 
FY 82 2,500,000 2,748,100 
FY 83 3,600,00C 3.040,540 
FY 84 4.000.000 3,067.130 
FY 85 4,210,000 3,073,470 
FY 86A 0 21J80 ,760 

$16,700,000 $16,700,000 

FY 86B $1,226,000 $1,226,000 
FY 87 3,497,280 2,837,570 
FY 88 4,061,152 2,664,120 
FY 89 3,575,618 2,664,120 
FY 90 2,664,120 2,664,120 
FY 91 2,664,120 2,886,570 
FY 92A 1.554,070 1,865,5QO 

$19,242,360* $16,808,000 

*Budget was cut as of March 10, 1987 but the length of the 
grant was not extended to use the budgeted funds which 
had not been allocated. 

The following adjustments were made to accommodate the reductions. 

1. Many PIs retreated from long-term, expensive research commitments with high pay-off 
potential (genetic engineering, other biotechnology). 

2. New degree training requiring long-term commitments was discouraged, especially for 
the more expensive He students, which meant a reduction in the research to which they 
contributed. 

Number of New Students Funded by the CRSP Starting Degree Programs 

1982 
1983 
1984 
1985 
1986 

2 
13 
29 
31 
14 

1987 6 
1988 5 
1989 16 
1990 13 
1985-90: 58% reduction 

3. Following a re-evaluation of research priorities, ~:ighteen projects were reduced to eleven 
by closing-out some projects and consolidating others . The budgcts of several projects 
were reduced through major reductions in their programs. 
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Adjustments in Number of Projects 
by Initial and Current Prioritized Constraints 

Initial Constraints Projeclli Current Constraints Projects 

Pests and Diseases 8 Insects 3 
Diseases 4 

Plant Response 4 Plant Response 4 

Physical Environment 4 Physical Environment 
., 

Prod uction -Consumption Production-Consumption 
Economics 2 Economics, Farming 

Systems, Socio-Cultural 2 
Farming Practices 4 

Socio-Cultural Factors 3 

Storage 2 Storage, Food 
Preparation. Nutrition 

Nutrition, Food and Health 3 
Preparation and Health 4 

Education, Training and Education, Training and 
Research Capability 18 Research Capability 12 

Total No . of Project Efforts 49 30 

4. Number of Host Countries was reduced from 13 to 10 (may b~ II depending on IPM 
project). 

5. Technical assistance components involving senior scientists stationed overseas were 
phased out. 

6. A moratorium was placed on equipment and travel not absolutely essential to the 
projects. 

International Trips by CRSP Project and Management Personnel 

1984--259 1985-- 134 1986--69 1987--49 1988--99 1989--117 1990--107 

7. For three months (February-April 1986), projects were forced to hold all expenditures 
to essential personnel only. 

8. Networking and sharing of research findings, etc. were curtailed. 
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9. The numbers of meetings of the Technical Committee and Board of Directors were 
reduced with the substitution of conference calls. Participation of HC administr3rors 
was halted with rel:'!ted impact felt on HC institutionalization and project functioning. 

10. The EEP met for the FY 86 Triennial Review without direct input from Pis and only 
limited Host Country site reviews. 

11. The Management Office was reduced (6.0 FTE to 3.5 FTE) with MO activities 
significantly reduced (travel to monitor projects, publications, etc.). 

NOTE: The research requires a heavy investment in personnel. The personnel 
traditionally are the technicians for the Principal Investigators whose salaries 
are provided as match. These ;:ialaries, frequently covered by institutional 
labor unions, have an automatic annual inflation adjustment which must be 
honored. 

In 1991, there was a major increase in the budget, which brought the budget up to just under 
the FY 87 level. This increase relieved some of the pressure and allowed for the following 
programmatic changes. 

1. Cameroon/Purdue: An economic study was initiated to document cowpea storage 
losses from insects in Cameroon. With new storage technology from this project now 
ready for extension, this new study will provide baseline data important for later 
evaluations and will put in place a monitoring function. Biotechnology studies will 
expand to find useful insect resistance genes. U.S. and HC scientists will begin 
working to establish guidelines for genetically altered plants. 

2. Dominican Republic/liNL: New biotechnology, important for this plant disease 
project, can now be fully exploited through the integration of cell and tissue culture 
work with conventional genetic and breeding methods. New in vitro protocols of shoot 
morphogenesis and plant regeneration will be refined and expanded so they can be 
used routinely to enhance the project research progress. 

3. Dominican Republic/UWI (To be Caribbean Basin in extensiQ!!): With the new 
transgenic beans developed by this project with the private firm Agracetus, Inc., the 
scientists report they are now in a position to move more rapidly toward virus-derived 
strategies for BGMV resistance. 

4. Ecuador/UMN: Soils work on micro-nutrient problems affecting bean production is 
being accelerated, especially in relation to cultivar variation. The new funds will 
support soil fertility work in expanded areas of Ecuador. 

5. Honduras/UPR: Socio-economic studies are being initiated in locations where the 
project is planning on-farm trials to generate information on the socio-economic 
factors affecting acceptability of bean lines and other technologies evolving from the 
research. The study will also investigate the economic importance of diseases 
transmitted by farmer-grown bean seed. 

6. Malawi/UCD: The initiation of the study of reproductive isolation between the two 
genetic bean pools that co-exist in Malawi, the Mesoamerican and Andean bean pools , 
is being moved up. Mapping of chromosome regions subject to segregation distortion 
of the two groups will be carried out. 

1 
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7. Mexico/MSU: Carbon isotope discrimination analysis is being utilized in screening 
beans for water-use efficiency. The polymerase chain reaction will be evaluated for its 
potential use in marker-assisted selection for drought resistance. Lack of attention to 
root rot in Mexico now will be addressed as root rot pathogens confound the drought 
reaction, a problem identified by the EEP. 

8. Senegal/UCR: Socio-economic studies are being expanded with increased WID and 
on-farm agronomic research. The cowpea breeding program is being expanded to 
include carbon isotope discrimination as a selection criterion in screening for drought 
resistance in cowpeas, a promising but heretofore too expensive field technique for 
selecting genotypes with greater water-use efficiency. 

9. Tanzania/WSU: Development of more bean common mosaic virus monoclonal 
antibodies is being accelerated for breeders in resistance research. Important summer 
training programs for currrent Host Country students in the U.S. were added 

10. WID Program: Funds will be used to expand the work on farmer-participatory 
research as a tool for CRSP researchers. An annotated bibliography will be produced 
from a literature search on the subject and a report will be developed on how the 
CRSP can use participatory research to enhance its programs. 

11. Management Office: With the encouragement of the External Evaluation Panel and 
the Board of Directors, the MO has added a secretary half-time on core funds (half on 
buy-in funds). The increased work load on the MO has made CRSP management by 
the previous 3.65 FTE unworkable with only one secretary. The MO also will invest in 
limited updating of its computer and communications systems. 

12. ADD Program Economist: A.4 FTE economist has been added to work across the 
total program. The position will emulate the WID position in structure and 
operations. The Program Economist will provide support to the projects to: (1) 
stimulate on-going economics studies from a CRSP-wide perspective, (2) establish 
benchmark data from secondary sources for project distribution, (3) identify 
appropriate ex post impact studies to be initiated, and (4) work closely with the WID 
Specialist to provide other project support as needed. 

1 
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F. IBUDGET SUMMARY 

IMPLICATIONS·OF THE THREE BUDGET LEVELS I»RESENTED 

As of the end of September 1991, the Bean/Cowpea CRSP will have completed eleven years 
of research and training. Its many and varied accomplishments are well documented. These 
accomplishments, not at all accidental, are the result of a well-planned and well-organized 
program that has continually reinforced the importance of re3earch collaboration and mutual 
He/U.S. benefit. As such, the first years concentrated on building the partnerships and the 
mutual trust and respect that would be needed for the long-term efforts. By the end of the 
first grant period, all projects were in operation with their major research and training 
programs well underway. Then a series of three major budget reductions (which together 
reduced the total available by 50 percent) had to be absorbed. Our tasks were to do so in a 
way which would not undermine the fledgling projects. The decision was made to sacrifice 
the weakest among them for the sake of those determined by the formal evaluation process to 
be the strongest and the most important for our Global Plan. Greater efficiency and 
cooperation among the remaining projects were emphasized. During the last extension 
period, with strong encouragement from A.I.D., the decision was made to explore new 
sources of support, specifically buy-ins from A.LD. Missions that had begun expressing an 
interest in the CRSP organization. These efforts resulted in buy-ins from Missions in 
Cameroon, Jamaica and Egypt. Discussions regarding utilization of new Debt-for
Development opportunitie~ are currently underw31Y for Mexico, again with strong A.I.D. 
encouragement, with additional potential for Honduras also evolving for the future. 

The CRSP is now at a critical point in its development. In adciition to the presently 
documented achievements, there are many more in the pipeline as the research and training 
efforts continue. The recent badget increase, while not of sufficient mag~itude to return the 
CRSP to its original level of functioning, has nonetheless breathed fresh life into the 
struggling program. For the five-year extension requested for 1992-97, as directed by A.LD., 
three budget levels are hereby submitted: the flat level reflecting the recent increase (least 
desirable and therefore considered Level Three). the flat level plus a 5 percent inflation 
incres-se per year (Level Two), and the desired level (Level One) reflecting the basic need 
appropriate for maintaining the momentum of thie program, high professional participation 
and rapid generation of achievements. This appropriate Level One worked out to be only 14 
percent above Level Two, still considerably below the CRSP budgelt level originally 
anticipated by this period. 

What follows is a discussion of the implications for the program at the three levels. As 
requested by AJ.D., the Scopes of Work in this dlocument are developed on the basis of Level 
Two. However, the CRSP requests support at Level One, which has been deliberately held to 
the most conservative realistic figure possible. 



PROJECT 

CAMEROON/PURDUE/Murdock 
CARIBBEAN/UWl/Maxwell 
COSTA RICA/MSU/Hosfield 
DOM. REP. /UNL/Coyne 
ECUADOR/UMN/Graham 
GHANA/UGA/Phillips 
HONDURAS/UPR/Beaver 
MALAWI/UCD/Gepts 
!>!EXICO/MSU/Kelly 
SENEGAL/UCR/Hall 
TANZANIA/WSU/Butler 
INTEGRATED PEST MGT PROJEC'l' 
SOCIOECONOMICS PROJECT 
PROJECT RESEARCH SUPPORT 

Women in Development 
Program Economist 
General Project Support 
Collaboration* 
TC WO£'K5hops 
Transgenic workshops 

PROJECT DEVELOPMENT 

TOTAL FOR RESEARCH 

MGT. OFFICE 
BOD 
TC 
EEP 
OVERHEAD 

TOTAL FOR MANAGEMENT 

TOTAL GRANT 

% of Level Two 

PRO~OBED ~UDGET APRIL as, 1992-APRIL 21, 1997 
LEVEL ONE 

250,000 
200,000 
160,000 
250,000 
180,000 
175,000 
185~OOO 
250,000 
1S0,000 
250,000 
225,000 
160,000 
160,000 

70,000 
70,000 
20,000 

285,000 
?1l nnll --,---

115,000 
35,000 

$3,240,000 

475,000 
20,000 
30,000 
55,000 

o 

$580,000 

$3,820,000 

114% 

;, 

YEAR 2 

262,500 
"·210,000 

173,500 
262,500 
199,000 
193,000 
194,200 
262,500 
189,000 
267,500 
236,300 
183,000 
173~500 

76,000 
76,000 
22,000 

:310,000 
')1 nnn --,---
50,000 
35,000 

$3,396,500 

498,000 
21,000 
32,000 
65,000 

C 

$616,000 

$4,012,500 

114% 

275,600 
220,500 
189,000 
275,600 
208,900 
208,000 
203,900 
275,600 
198,500 
280,900 
246,100 
196,000 
189,000 

82,100 
82,100 
25,000 

325,000 
")? 'Hln --,---

o 
40,000 

$3,546,100 

532,000 
22,500 
33,400 
70,000 

o 

$657,900 

$4,204,000 

114% 

289,400 
231,600 
198,500 
289,400 
219,400 
215,900 
216,100 
289,400 
211,400 
298,000 
263,000 
209,900 
198,500 

86,700 
88~700 
21,50 1) 

350,000 
23 1 000 

° 45,000 

$3,753,400 

564,000 
23,600 
35 e lOO 
75,000 

o 

$697,700 

$4,451,100 

115% 

304,000 
243/500 
209,000 
304,000 
230,300 
226,000 
227,000 
304,000 
222,000 
313,000 
277,000 
219,000 
209,000 

96,000 
96,000 
30,000 

375,000 
24.000 

o 
50,000 

$3,958,800 

595,000 
25,000 
37,000 
65,000 

o 

$722,000 

$4,680,800 

115% 

TOTAL 

$1,381,500 
$1,105,600 

$930,000 
$1,381,500 
$1,037,600 
$1,017,900 
$1,026,200 
$l,38J.,500 
$1,000,900 
$1~409,400 
$1,249,400 

$967,900 
$930,000 

$412,800 
$412,800 
$124,500 

$1,645,000 
$110,300 
$165,000 
$205,000 

$17,894,800 

$2,664,000 
$112,100 
$167,500 
$330~OOO 

$0 

$3,273,600 

$21,168,400 

114% 

*Inter-CRSP Collaboration--$150,OOO; Intra-CRSP Collaboration--50,OOO; Scholarships to HBCUs--80,OOO; 
Scholarships to u.s. Unaergrads--10,OOO 

I 
tJ1 
,J::. 
I 
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IMPLIC A TIONS OF LEVEL ONE 

1. All projects identified for the extension years wil! be supported for work as shown 
elsewhere in this document, with the addition as indicated below for NEW P[(OJECT 
ACTIVITIES felt to be essential to the total program. 

a. Cameroon/Purdue University (Five- Year Increase over Level Two: ~52,475): 
Because of the significance of storage research (some c:ountries report 100 pr,rcent 
grain Joss to storage insects in a short time), this project is struggling to find 
support for greater activity utilizing biotechnology (e.g., genetic engineering). 
While expensive, this technology, especially as coordinated with other CP.SP 
projects, has the potential for moving the research ahead rapidly 'With impact 
demonstrated in a much shorter time period than originally planned. 

b. Caribbean/University of Wisconsin (Five-Year Increas;e over Level Two: 
$134,800): This project faces several signific~lOt challe:nges durillg the five-year 
extension. The increased level of support will be critical to success in getting 
preferred types of transgenic beans resistant to BGMV into this severely 
threatened region. 

1) A private research company, Agracetus, Inc., has invested at least $150,000 in 
the successful development of transgenic bean technology. These expensive 
biotech services, provided free in collaboration with the UWI team, are likely 
to ;,e curtailed with the result that the project will have to take over about 
$20,000 a year of its custs if the work is to continue at its present rapid rate. 
Tht!s, over four years of expected need, $80,000 will be needed for the bean 
transformation iJart of this proj~~ct. 

2) Establishing a strong regional BGMV program in the Caribbean will require 
funding beyond the absolute milllimum level indicated at Level Two, in which 
Costa Rica (the principal site) will get only $25,000 a year; the Dominican 
Republic $3,000; and Jamaica less than $6,000. The $55,000 remaining in the 
proposed Level One budget will be used to strengthen the programs in these 
countries and their ability to develop solid BGMV research contributing to 
the entire region and the U.S. 

c. Costa Rica/Michigan State Universi~ (Fivp.- Year Increase over Level Two: 
$32,500): This is a new project which moves the research of the previous projet.:t 
with INCAP, the regional nutrition institute in Guatemala, to a specific Host 
Country. With original INCAP objectivt:3 met, the decision was made to move to 
a Host Country where a country's program could be strengthened and specific 
CRSP-funded impact determined. This new project unites two extremely strong 
programs in the U.S. for this effort (MSV and Purdue'). Level Two reflects the 
minimum needed for a viable project. Ov~r the five-year extension, the funding at 
Level One allovv's the project to maintain informal linkages with INCAP and 
capitalize on the continuing research going on there. It will also increase the 
potential for this project to coordinate with other CRSP projects and forge a link 
between them and private industry (e.g., Gerber Foods). 

d. Dominican Republic/University of Nebraska (Fi"e-Year Increase over Level 
Two: $48,175): The Principal Investigatols and t~ams from the University of 
Nebraska and the University of .pu~~rto Rico have over the last few years invested 
in substantial coordination of their work on bacterial and fungal diseases in beans 
and the development of germplasm with enhanced resistance. With each group 
emphasizing complementary but different aspects of this work, they have travelled 
to Costa Rica, Haiti, Jamaica; Guatemala and other countries in the region. 
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These travels have reinforced the importance of further regionalization of their 
efforts. Their participation (and that of their students) in the annual Latin 
American bean research meeting, PCCMCA, have shown further need for 
improved germplasm which is resistant to these bacte:rial and fungal problems 
and for further collaboration on new disease management techniques. For 
example, the /rijol tapado system · being investigated in Costa Rica deserves to be 
tested in the DR and can be a foundation for new sustainable agriculture efforts 
and renewable resource management. Funds to increase the level of interaction 
and exchange would benefit the region and the U.S. 

e. Ecuador/University of Minn~ta (Five;.. Year Increase over Level Two: $38,575): 
The PI has stressed the importailc~ of properly supporting two activities that he 
is currently trying to bootleg. 

I) Bean entomology-- Bean farmers in Ecuador have major problems with bean 
weevils requiring their early sale. Using the Peace Corps in that country, 
solar disinfestation technoiogy developed by another Bean/Cowpea 
CRSP project is currently being organized in demonstration trials. This 
activity is only possible, however, when PCVs arEl available. Additional 
funding would allow for !l more formal and effective study of post-harvest 
losses and the evaluation of this and other related technology being 
generated by other CRSP projects. 

2) In 1990-91, the project received special CRSP suppurt for socio-cultural 
studies in Ecuador. This information is very useful but needs follow - up. If 
funded at Level One, the increase would be used to further this work. 

f. Ghana/University of Georgia (FivE~- Year Increase over Level Two: $57,950): 
The additional funds would be extremely important in this project for two 
reasons: 

I) The University of Ghana-Legan takes indirect costs on its projects at 15 
percent. The program is strong and wen supportl~d by the administration; 
however, this does reduce the :lmount available for direct costs for the 
researchers. The increase will make up for this occu.rrence. 

2) The addition of a foed science graduate student would significantly enhance 
the potential contribution of this project. The remaming increase amount 
would fund an assistantship with enough left for minimal supplies necessary 
for that person's work. It is wortn noting that the HC PI is actively engaged 
in regionalization among African fuod science workers. The addition of a 
graduate student would further this effort as it relates to cow peas and ensure 
that cowpeas are a significant food among those addressed by the 
international African fOud science network. 

g. Honduras/University of Puerto RiGo (Five- Year Increase over Level Two: 
$17 ,425): The Principal Investigator has stressed the importance of additional 
funds to help: 

1) Identify and utilize race non-specific sources of rust resistance, 

2) Increase the amount of germpl:asm to be evaluated for resistance to the 
major diseases and 

3) Strengthen collaborative activities with the Ministry of Natural Resources to 
evaluate the performance on small-scale farr!ls of breeding lines developed 
by the . pro jeet. 
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Honduras is also the site of new efforts to build cross-CRSP collaboration 
especially with the Tropical Soils Management CRSP (TROPSOILS), the 
Sorghum/Millet CRSP (INTSORMIL) and the Pond Dyna4mics CRSP. The 
speeded-up technology development of the Bean/Cowpea CRSP's team will be an 
important component of those integrated efforts. 

h. Malawi/University of California-Davis (Five- Year Increase over Level Two: 
$81,275): This project is one of the few within the Bean/Cowpea CRSP whose 
distribution of A.I.D. resources has not been in compliance with the 
Board-approved "50/50 split" policy which states that at least half of the A.I.D. 
funds are to be spent in or directly on behalf of Host Countries. This imbalance 
has been allowed, although strongly discouraged, because of the wide 
interdisciplinary nature of the U.S. tearn appropriate for a project on genetic 
diversity. However, the team is anxiolls to remedy this imbalance and has 
therefore designated new Level One funds for Host Country support. Specifically, 
the funds would be used to build capac:ity through HC training in the related 
disciplines represented on the U.S. team and to upgrade facilities very much 
needed for the CRSP at Bunda College (Malawi). 

1. Mexico/Michigan State Univzsity (Five- Year Increase over Level Two: 
$12,350): The Technical Committee corroborated that root rot disease in beans is 
a major limitation which antagonizes the effect of moisture stress. Root rots act 
independently through the destruction of the plant's root system. The increased 
funds will support the more active pardcipation of Dr. George Abawi from 
Cornell University. Dr. Abawi, a highly recommended pathologbt experienced 
with root pathogens, has been engaged to evaluate root disease problems in 
Mexico during the 1991 season. To be the most effective, however, being able to 
plan for follow-up consultations will be important. 

j. Senegal/University of California-Riverside (Five-Year Increase over Level Two: 
$11,500): The Level One increase in funding would enable this project to devote 
additional resources to cowpea virus diseases, a growing problem in Africa and the 
U.S. This capacity is critical because virus dis~ases attacking cowpeas are still not 
completely identified for either Africa, especially Senegal, or the southweslern 
U.S. These viruses not only reduce yields but also are seed-transmitted 
threatening seed industries and the transfer of seed between research programs 
and countries. Communicating with olthers concerned with cowpea viruses and 
contributing to that work is very important for both the U.S. and Host Country. 

k. Tanzania / Washington State Universitv (Five- Year Increase over Level Two: 
$9,075): This project was given a sizable increase this past year to enable it to 
move more vigorously into research on farmer participatory methods. That work, 
being coordinated with similar work going on at IARCs, is going well. Therefore, 
for Level One the additional support i:; held to a minimal figure assuring both 
biological and farming systems work function smoothly. 

1. Integrated Pest Management/To Be Determined (Five- YE!ar Increase over Level 
Two: $7,950): At the time of this wrIting, the competition for this project had 
been narrowed down to two finalists, Auburn and Clemson. One of these 
proposes to work in Ghana, where the PI could be at the University of Ghana. 
That institution takes indirect costs at 15 percent. The small increase at Level 
One provides small redress to the bask operating budget to cover this eventuality. 
If not needed for this purpose, the funds will support development of linkages with 
other IPM work in the region for the new team. 



-58-

2. Level One will also support EXPANDED COLLABORATION AND INTEGRATION 
which can provide an important foundation for continued achil!vements throughout the 
difficult years ahead. 

a. Increased Inter-CRSP Collaboration--l\, opportunities for inter-CRSP 
collaboration in Egypt, Niger and Honduras, with support from the Missions, is 
identifying ways that CRSPscan have greater impacts in <:ountries where more 
than one CRSP is working. This integrlltion can be incre:Jtsed in additional 
countries and address more than the production issues. For example, joint 
socio-cultural and agricultural economic research can serve wide CRSPs' 
interests and be more informative than that focused on only one CRSP area. 
Joint food science and nutrition research can be equally nlwarding. Both the 
social science groups and the food scie.lce groups have met across CRSP!i and 
developed plans for joint work if new funds are made avalilable. The role of the 
CRSP Council in providing a framework for these discussions has been 
significant. 

b. Increased Intra-CRSP Collaboration-- Within the Bean/Cowpea CRSP emphasis 
has been given to supporting increased activity among the projects. An increase 
in these initiatives would strengthen CR.SP output. That i.s, individual projects 
have shared germplasm, exposed students to one another's work and provided 
technical assistance to one another as ne:eded. We now neled to go beyond 
individual, ad hoc col!aboratiotl to a more regionalized perspective. For 
exampie, as a resuH of Caribbean interest in the CRSP work on bean golden· 
mosaic virus (BGMV), a f1edgHng association is being established. West Africa 
is another area where a regionalized approach can augment gains. For example, 
the CRSP has cowpea work in Senegal, Ghana, Nigeria (as an alumni program) 
and Cameroon with discussions being h~~ld with Mali alld Niger. Through the 
annual CRSP/Tanzania bean workshop, recently expanded to include joint 
support from CIA T, an East African bean network is evolving that is providing 
significant linkages to CRSP Latin American projects. This cross-continental 
collaboration can be expanded under Level One funding. 

c. Sch.:>larships to Historically Black Colleges and Universitl~~--As a way to 
broaden the experience of African studcmts coming to the V.S., some have 
expressed interest in HBCVs' short-term or extended programs related to their 
bean or cowpea work. Such association!; can serve V.S. interests and open 
avenues for the increased participation of HBCVs in the CRSP. The 
interactions between researchers and students in HBCVs and current CRSP 
programs can reinforce the potential contribution, through such collaboration, to 
CRSP objectives. 

d. Scholarships to V .S. Undergradlla!~!i.--An intern program: to involve talented 
U.S. undergraduates would help strengthen the CRSP. A minimum amount of 
funds would support CRSP research actHvities conducted by U.S. undergraduate 
students supervised by tha senior V.S. CRSP scientists. This would help bring 
talented undergraduates into internation:al development programs and prepare 
them for further study and contributions in this area. 

3. In the area of BIOTECHNOLOGY, there are some exciting opportunities but also 
potentjal new problems to be addressed for both beans and cowpeas. The CRSP, via the 
electric discharge particle acceleration method (particle gun), was the first program to 
transform beans. There now is an opportuniity to use this technology to incorporate into 
beans many new and needed charac!eristics. The Caribbean Basin network for beans that 
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is being established has the potential to make dramatic breakthroughs. However, new 
monies are needed if adequate support levElls are to be given to the Host Countries in 
the network. Several CRSP projects "..,ouldl use the increased funds to support new 
biotechnology for improved insect and dis€i:ise control, drought tolerance and seed 
quality. The potential for the senior scientists to learn from and utilize the expertise of 
one another's labs is extensive (e.g., exchange of clones, molecular probes, RFLP maps). 

The cost of introducing and testing transge!nic beans is higher than the cost of testing 
beans derived through traditional breeding methods. One aspect is risk asseS3ment 
studies on the transgenic beans which are (;ritical for the CRSP to undertake. Since the 
Bean/Cowpea CRSP is on the cutting··edge of biotechnology research in beans, the 
Bean/Cowpea CRSP must also be on the cutting edge of risk assessment as well as 
sodal impact studies. What are the biological risks associated with specific transformed 
beans? Will farmers/consumers grow and/or eat transformed beans? These studies 
need to be conducted in both the U.S. and Host Countries. Increased funds would a!!:o 
support training and/or consulting efforts to utilize the new biotechnology. 

Further, the CRSP's success in being the mrst to dev~lop transgenic beans brings with it 
the need to work with Host Countries to e:;tablish polkies on handling such materials. 
Most are not ready. U.S. and Host Country administrators and PIs will be invited to 
discuss the problems and explore strategies and recommendations to deal with this 
situation. Country-specific timetables for action will be developed. A workshop outside 
of the U.S. will help address thesp issues. Funding at Level One will be critical to the 
comprehensiveness of this effort. Successful meetings conducted by the CRSP in Costa 
Rica and in Senegal demonstrated the valu,e of such meetings. 

4. With increased funding, we would bo!!:ter lOur socio-economil~ activities in the projects. 
The Bean/Cowpea CRSP has been very ~eflsitive to socio-economic issues in the past. 
However, funding levels to support these a.ctivities have been low. With the addition of 
the Program Economist, new socio-economic initiatives will be started in many of the 
projects. The Program Economist and the WID Specialist wiH work together to 
maximize these activities. 

For example, a new project to t;!xplore the economic and family nutrition implications of 
increased cowpea production in West Africa is needed. CRS1P achievements in West 
Africa suggest that questions about the dislPosal of incre!!sed production need to be 
asked be/ore the issue is a problem. The literature indicates that increased production 
does not necessarily mean increased nutrition in the producer's family. Micro and 
macro economic issues may be the critical determinant. Because of Nigeria's traditional 
role as a major cowpea sink in the region, the question has not previously been asked. 
However, we need to ask the questions now: How much cowpea can the region 
absorb? At what point does increased sup/Ply in the region bring negative returns? 
What is the optimal range of production costs? How does price elasticity affect grower 
consumption? What is the contribution of value-added products (e.g., cowpea flour) for 
the rural as well as the urban population? Within the region, what are the relative 
country differences in response to these qUlestions? 

5. The CRSP is planning to hold regional workshops to focus on technology development 
and dissemination in the regions where the Bean/Cowpea CRSP is working (in 
conjunction with No.3 above). These workshops will focus on the constraints identified 
in our Global Plan and stimulate greater LDC use of evolving technologies. For 
example, a seed storage workshop in West Africa will address CRSP-researched 
technologies (e.g., triple bagging, solar disinfestation) now ready for wide 
dissemination. The seed storage workshop would invite participants from the national 
programs, the CGIAR centers and SAFGRAD. These workshops would further define 
and refine future research needs. 
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TOTAL FOR RESEARCH 
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TC 
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TOTAL FOR MANAGEMENT 

TOTAL GRANT 

PP-OPOSED BUDGET APRIL 28, 1992-APRIL 27, 1991 
LEVEL TWO 

YEAR 1 

237,100 
173,250 
157,500 
237,900 
178 , 250 
157,500 
180,000 
232,000 
176,4 00 
249,400 
221,300 
157,500 
59,000 

55,900 
48,450 
50,000 
40,000 
20,000 

115,000 
34,450 

$2,780,900 

473,500 
20,000 
28,500 
55,000 

o 

$577,000 

$3,357,900 

YEAR :1: 

249,000 
181,900 
170,000 
249,800 
187,200 
183,000 
189,000 
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185,200 
261,900 
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183,000 
160,0100 

58,700 
50,900 
40,000 
30,000 
15,000 
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21,000 
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194,900 
169,000 

62,800 
54,500 
40,000 
30,000 
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o 
6,100 

$3,055,950 

532,000 
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60,650 

o 

$646,150 

$3,702, 100 
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282,025 
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181,550 

66,600 
57,800 
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o 
o 

$3,202 , 300 

563,900 
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64,300 

o 

$684,900 
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200,000 
297,550 
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225,100 
290,150 
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276,775 
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191,950 

70,300 
61,000 
35,000 
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o 
o 
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$3,362 , 085 
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34,950 
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o 
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$4,081,560 
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$970,800 
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$50,000 
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$158,025 
$302 , 700 

$0 

$3,233,375 

$18 , 55 4,560 
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1M PLICA TIONS OF LEVEL TWO 

The program submitted in the remainder of tlh.is document represents the work to be 
done at this tlat plus 5 percent level of funding. It is an improvement over the flat level 
(Level Three), but mostly allows the projects to maintain their students and personnel 
without being able to take advantage of new opportunities or stJretch to make expanded 
contributions of which they are capable. Training is also more limited at this level 
(degree and non-degree), 



PROPOSED BUDGET APRIL 28, 1992- APRIL 27, 1997 
LEVEL THREE 

PROJECT YEAR 1 YZAR 2 'lEAR :3 'lZAR 'l YEAR 5 TOTALS 

CAMEROON/ PURDUE/Murdoc!t 225,350 225,850 225,850 225,850 225,850 $1,129,250 
CARIBBEAN/UWl/Maxwell 165,000 165,000 165,000 165,000 165,000 $825,000 
COSTA RICA/MSU/Hosfi eld 150 ,000 155,000 155,000 155 ,000 155,000 $770,000 
OOM. REP./UNl./Coyne 226,560 226,560 226,560 226,560 226,560 $1,132,800 
ECUADOR/UMN/Graham J69,750 169,750 169, 7S0 169,750 169,750 $848,750 
GHANA/ UGA/ Ph i 11 ips 150,000 175,000 175,000 175,000 175 , 000 $850,000 
HONDURAS/UPR/Beaver 171,450 171,450 171,450 171,450 171,450 $857,250 
MALAWI/UCD/Gepts 221,00 0 22 1,000 221,000 221,000 221,000 $1,105,000 
MEXICO/MSU/Kel1y 168,000 168 ,000 168,000 168,000 168,000 $840,000 
SENEGAL/UCR/Hall 237,500 237,500 237,500 237,500 237,500 $1,187,500 
T~~ZANIA/WSU/Butler 210,750 210,750 210,750 210,750 210,750 $1,053,750 
INTJ!'.:GRATED PEST rt;GT PROJECT 150,000 175,000 175,000 175,000 175,000 $850,000 
SOCIOECONOMICS PROJECT 55,000 160,000 160,000 160,000 160,000 $695,000 
PROJECT RESEARCH SUPPORT 

Women in Development 53,200 54,800 56 ,<1 50 53,150 59,900 $282,500 
Program Economist 46,125 47,975 ';9,4 25 50,900 52,425 $246,850 
Pro j Support/Inter-CRSP Col lab 50,000 15,000 1 5 ,000 15,000 9,201.5 $104,245 
Regionaliza ./lntra-CRSP Collab 37,500 30,000 1 2 , 500 12, 490 0 $92,490 
TC Workshops 20,000 () 17, 500 0 0 $37,500 
Transgenic tllorksnops 107,500 40,000 0 0 0 $147,500 

PROJECT DEVELOPi1ENT 33,2 1 5 2,2 40 90 0 0 $35,545 I 
()\ 

TOTAL FOR RESEARCH $2,648, '100 $2,650 ,875 $2,611,825 $2,597,400 $2,582,430 $ 13,090,930 tv 
i 

l-iGT. OFFICE 4!"O,900 468, 4 25 482,475 496,900 511,870 $2,410,570 
BOD 17,200 17,200 17,200 17,200 17,200 $86,000 
TC 26,500 26,500 26,500 26,500 26 , 500 $132,500 
EEP 55,000 35,000 60,000 60,000 60 ,000 $270,000 
OVERHE.AD 0 0 0 0 0 $0 

TOTAL FOR MANAGEMENT $549,600 $547,125 $586,175 $600,600 $615,570 $2,899,070 

TOTAL GRANT $3, 198 ,000 $3,198,000 $3,198,000 $3,198,000 $3,198,000 $15,990;000 
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IMPLICA TIONS PF Ll~VElt THREE 

Because approximately 60 percent of CRSP funds go for personnel (40 percent) and overhead 
(20 percent), flat budgets over a period of several years eat away the funds avilable for 
operating funds. In lmany cases, even with the recent increase, by the second year of the 
extension or certainly the third, the projects would have been efoded such that their personnel 
costs could not be met. 

To address this problem, additional projects would have to be cut from the lean number 
already in existence. As the weak projects have already been phased out, the existing projects 
are not only strong but also address critical l!rl;JUS of bean or cow'pea enhanced availability 
determined to be the most important in the Global Plan. 

In addition, important linkages and comnumications funds would ilave to be withdra\vn. We 
would, in a short period, be back to an earlier state whereh Technical Summaries Annual 
Reports were not published and distributed, travel between collaborators was sharply 
curtailed, and there was a moratorium on equipment purchases. 

The Management Office is spending nearly 80 percent of its direct core budget on personnel 
costs. By the second year, it would have virtually no operating funds and the third year would 
be unable to meet its personnel commitments. The contributions from the Te. BOD and 
EEP would be drastically reduced. 
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A. PROGRAt·i DESCRIPTION OF Tlm BENJI C:OHPEA CRSP 

The CRSP stimulates and supports commodity-related research collaboration among 
A.I.D., the U.S. Land-Grant university community (with contributions from the 
United States Department of Agriculture [USDA]), private institutes, Host 
Country institutions, and Internatio~l Agricultural Re:3earch Centers. These 
aggressive collaborative efforts focus on persistent constraints to bean and 
cOl'tpea production and utilization. This plan presents the organization of the 
research and management efforts designed to address these constraints in repre
sentative agroecological areas of the li10rld l>lhere beans and COl'lpea~ are grmm. 

The Bean/Cot·rpea CRSP makes available to the international agricultural 
research and development system a new avenue to the U.S. agricultural research 
network. In so doing, this CRSP is making important contributions to the 
resolution of difficult and persistent problems associated with bean and 
cOl"lpea production and utilization in a r eas of the Horld ",here they are 
important in human diets. 

The complete Global Plan is presented in a sepa r a te publication accompanying 
this document anti tIed Foundation for the Future: 10 Years of Collaborative Research on Bealls 
alld Cowpeas. It presents the philosophy SuppoK'ting the CRSP in its "Articles 
of the Global Plan." This is fo llmled by ident if.ication of the legumes being 
researched, the cons tra intt!! addr ossed by this research , the geographic 
locations of the Hork, thGl sEn~vice elements , a listiu9 of the projects and the 
policies established by the Board of DiK'ectoK's. 

The Globa l Plan is the foundation of the Bean/Cm,ypea CRSP. The policies and 
the broad management structure reinfolC'ce its organization and operations. 
Nhil e the constraints identified are important country-specific issues , they 
exist throughout the Horld \-1heraver Aleans and COH!?'E!cUI are grmm. By 
distributing research attention to th.EHHe constraints across the agroecological 
zones represented by the CRSP countrieB, principles are elucidated "lhich have 
application throughout the legume~producing \'1Orld. ResaaK'ch collaboration, 
therefore, can be of great benefit to many countries. In particular , CRSP 
collaboration has demonstrated that the:re i s as much 13pecifically for the U. s. 
to learn and gain from traditional s~~ttings and HOHt Counti:'y scientific 
expertise, as there is for u.s. resear:'ch to contribute. Thus, through its 
partnerships, the CRSP supports an e!xpanded international agricultural 
research community that is like ly to c()ntinue generating benefits "rell beyond 
the life of the CRSP itself. 
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FY 92-97 BEAN/CmlJPID\ CRSP 
FIVE~YEAR PROJ'll:Cl: EX~mJSIOU pnOPOSl\L(1 

a. FY 89-92: Pm:due Research Foundation 
Hovde Hall 
Wast Lafayette, IN 41901 

b. FY 92-97: No chango 

a. FY 89-92: Dt' • Lart'y L. iMm:doclr; 
D@pat'tment of Entomology 
Pu&'due Uni vQr:~i ty 
tvost L&fayott'9 , IN 47907 

l·lr> . Zache,HD Boli (He P:rineipnl IY.lvestigatot") 
In-gtitut d@ la R€lchGlrcftf:) Aq:ronomigue 
B.P. 33 
l'i{lt'oua # Cam@t'oon 

40 Title of R€ll8Q1:i\g~h~ Preservation 0/ Post-Harvest Cowpeas by Low-Resource Farmers 

$1,329,025 

Narn® : 
Titlo: 
AddrllH3s: 

Signature: 

Christian Y. Osoto 
Dspet"tmsnt Hoad 
Pur>du@ Univorsity 
Wast Lafayetto, IN 41907 

lsI Christian Y. Oseto 

U. s. : 
He: 

$173.800 
@c'6 "J ~H~ O I{J:J "-' , .. J;) 

D 0 Nood~ ThoITI.a8 
Dean. Internatior~l Programs 
Purdu€! UnivQrsity 
West Lafayette, IN 47907 

lsi D. Woods Tho~~s 

"Because of the size of thm ecm~lete proposals, the proposals presl~nted hare are summaries. 
Complete versions are available from the C¥lSI' Nanageml:"lnt Office, 
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L(ni'-resource people in the nOl.~th of Cameroon utilize CONpea as a n:ltri tious 
supplement to their ID~inly cereal diets. Insect pests, both in the field 
and in storagE! after harvest, seri,ously constrain the supply of ccmpea. 
The University of GsorgialIRA Bean/Cowpea CRSP prl:>ject in Caffi~H'O()n 
(1982-1987) sought to increase the availability of COl'lpea as food through 
research on cO'N'Pea pest managE!ment and agronomy. It made progress tot-tard 
developing field pest IIlanagement t!ools and idef'ltifying cov1J?ea cuI ti vars 
adapted to the soils and climate, i~nd suited to the preferences of farmers 
of the region. The prcHllplllct of inm;'eased yields of ccmpea brought 
attention to the \'ddespread problem of post=Mrve:3t storage of cowpQas in 
the region: Qven if yield~ l.rere tl:> be increased by better cultivars and 
past wanagement practices, losses caused after hal~est by insects 
(principally seed~infesting beetles cal1€Jd bt"'Uchids) could threaten any 
gains. Accordingly, uhen Purdul8 Univer!Jity took em responsibility fol'." the 
CRSP project in Cameroon in 1987, the emphasis of the project \1a9 shifted 
to post~hat"V'est preset~vation of cONpeas em lOt1=r('.H~ource farms. By focusing 
attention on storage entomology, the CRSP impliciUy addressed tho broader 
problem of post=harvest p!:.~MQrvati()n of both its btle crops: Common bean 
and cowpea are attacked by fn;uellic;h~ throughout th~~ Hodd. Neu presfat'vation 
techniques and tmchnologiGI'3 effective for: on!)) bruc:hid species on one pulse 
may be applicable to other: bruehid species inf.esting other seeds. 

The Purdu@/IRA program airn@d tC) impf;'OV(} cmtpG(ll ~torage t.echnologies 
for subsistence farmers to mini.mize losses to st()t~age insects, Om: 
guiding idea uas to has@ these improved techncllogies on understanding 
of traditiong,l stm:agll'l systems,. of the pest pt'obl@!U, and of the human 
context of the storcH]® pf:obl~rnl' and th(')r@by, t.o develop technologies 
uhich '!>Jere implernentable. 

b. Training 

The goal of the project was to help IRA build institutional eapacity 
to conduct cempea research . Tho long=hrm plan t,ras to develop a 
research team made up of an (mt:omologist, a b t'EH:l de I' , and an agronomist. 
These sci(1lntists, together '!-lith a trained cadre of technicians, Hould. 
conduct rt'!lseareh on cOt'tpeas. L,aborator:y faeili ties ~lould be developed. 

c. Anticipated impact on He popula.tiom!l, especially smal1=scale farmers 
and l10men 

A substantial proportion of all small=scale fa.rmers are women, 'vho 
shoeld ben€lfit both as far-m€lrs and as individuals t'esponsible for a 
gt~eat ID.any household and family' matters. Impacts on cOt1pea fcU,liHH"S 

should be (1) an increased quantity of nutritious co\~ea available as 
family food over the year; (2) ability to store co\~eas longer without 
loss to storage insects; (3) increased quality of COl'tpeas available as 
food (le~s insect cL-:unage and contamination); (4) less need to sell at 
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harvest, when the price is lowest and buy late in the storage season, 
when the price is highest; (5) cash fonmerly used to purchase co~~eas 
in the rr~rket available for other purposes, 

3. Major Accomplishments: 

i1. Research 

(1) The primary insect pest causing losses to stOt~~d cmrpeas in 
northern Cameroon is the cOl>rpea weevil, Callosobruchus maculatus. 
Infestations begin in the field at Icm la'lIds; after the crop is 
placed in storage, tho insect population ,:::ontinu6S to gr(')t<1 until 
there is an obvious, seV01;~O infostation. 

(2) Mother bruc:hid pest of co'wpeas is Bruchidius atrolineatus. This insect 
caugQ~ losses priffi?U"Uy al:cmnd htu:vest time, and doefJ not 
reprodtw€l in !lltoraqo. It.s occu!;nnce may be sporadic and local. 
It is important that He L"e,cognizQ that li1€msures directed against 
C. maculatus m1llY not l.yO rl~ against B. atrolil/emus p and that 8. alrolinealus 
damage at lUAJ:Vlilst may exacerbate the C. maculalUs problem later: in 
the storage season. 

(3) 1'h9 loN-~rQsout'cQ farmm:s of nOf..'th CarnerOOL'l are very amare of the 
brnchid problerl1. They lmo'~-l thlllt bf:uchids appear at tl'10 different 
tim®9 nam~ly at haf:v(wt cmd aftor a fel'1 m1:>nths of storage. They 
aetively t ak@ measures to nlitigate 10s11Iels to bruchids. Neat'ly 
half of the people intervi '~HBd used co~st(:>rag(l} of cOl'rpeas Hi th 
ash. Oth@t's u~od a varioty of techniques including treatment 
t1ith insf;}cticides, storage Hith botanical::;, and stoZ:'Clge in sealed 
containers. 

(4) Storage of cmrpeas is a pr()cess. Far-mers do not, in general, 
harvest their cOt>rpeas and then place them in one location I·,here 
they remain until consumed. sold, lu~ed £Ol:' seed or destroyed by 
insects 0 RatheL", the cONp,~as at~e placed :in one location for a 
variabl@ pGlriod of time, and then moved to a second location. 

(5) Cowpea~ genara,Uy al:Q kapt in the pod dUl:'ing the first phase of 
storage and at"E'I threshed prior to the second phase of stot·age . 
The pod storag6 stagG is vi1!.riable, but aVl2l:'ages about tHO 
month9. Cowpeas intended to be lU'~ed as s,!ed for the next year IS 

planting usually receive s(;)m€l special trec~tm~nt intended to 
preserve the eOtc1pealiJ, even if the rest of the harvested crop is 
not tt"eated in any special way. 

(6) The roles play~d by l-romen and men in COl<1pE!a production and storage 
in nOL"thern Cti8QL"OOn are different. rlomen are more often t"espon
siblt'l for COt"1?Qa storage than men, more often gt'O~1 co"rpea in 
integ-crop than do men and genera lly grot-' cO,"Jpea for household 
cOrullumption rathoL" than folC' sal (l). 

(7) StoraqQ of CCll-ipea grain in ash \-rill arrest an ongoing infestation. 
Although it does not immediately h:ill inSE~cts already living 
within the cO~<1peas, they g,lil to reproduce and eventually die. 
This t-;ork is leading to thl~ development of pl'actical protocols 
and recommendations for ccmpea producers cmd users about hOH best 
to use ash to preserve cowpeas. 
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(8) Exposing thl.·ashod cO'''Psas to solar: radiation on a simple solar 
heater developed at. Purdue and tested and improved in Cameroon 
can kill, within minutes, ;C'Gsident infestations of cO~1pea \>loevi1 
in grain. This technique makes use of chl~al? and t·1idoly available 
plastic sheeting, and affairs promise as a tool for use by lcm
resource farmers and storClrs of COl'lpea. Xt is CUt~rently 
undergoing testing by small-scale fat,-ners in the region. 

(9) Screening for pod t~esistan(::e to coupea "rC3E!vil has revealed several 
high- yielding IITA lines ~d.th high pod resisi::anc9i also, five 
local lines appear to be highly resistant ,. The Pm:dua/IRA team 
has rec09ni~ed that a promising long~term 90.~1 for improving 
eO'Npea pres91:Vation "1ould be to produce CC)HrHllt1 types u'i th combined 
seed and pod resistance. Studies at Purdue have indicated that 
pod ~egifiitane~ to eOHpet! tmevil may not be dUG to pod ,"la ll 
resistancep but to a second factor. i?re~establishment la.rval 
mortality. An interactil~n factor betm~en pod Hall and seed may 
be decisive for the ovoraU contt~ibution of pod resistance to 
protecting the seeds durin~J storage. 

(10) Spray recoIfU1lend<:Atiofts for C:OHpea field pas:ts. using various types 
of insecticides and sprayers available in tho area, !lave been 
established. 

(11) 'J:hr€l€l line!3 of eot1peas adapted to tho region have been identified 
and released through IRA: VYA, Q. local~'I'Vu 3236, and IT81D985. 

b. Traininq 

Progress tO~1ard the goal of develloping an IRA Go~·!pea team has included: 

(1) Msigrml(~nt to the proj ect by IRA of a young plant bt~e€lder, Hr . 
BouJ!:m: Ousrtmn 

(2) Completion of l·LSo degree work in Agronomy· at PurduG UnivQ!':!'Jity 
by IM agronorniliJt l·~t~. Endoll.d,o Ch~valier in AUglU;lt 1990 . In 
addition to hi5 specialty t.raining, t~t'. CheValier ha d b'egula r 
contacts with the Purdue C~SP team and gained pr~ctieal 

experience in Horking Hith bruchids so as to strengt.hen the 
ovet'all capacity fob' project Horlt i n Cameroon. 

(3) Identification of a qualified candidate for the Ph.D degree, 
entomologist, l4r. Georges N"towm.m, ~lho is expected to begin his 
doctoral coursework at Purdue in January 1991 

(4) Establishment of a functioning storage entomology facility at 
M8t'o~, ineludinq traditional granaries, trained technicians, 
insect eultut'Gs, computer data analysis capabilities, resistance 
9crm@ninq methodologies, and testing of experimental technologies 

Co Actual impact on HC populations, especially small~scale farmers and 
'"loman 

Actual impact of the Purdue phase of the CRSP project on small-scale 
farmers in the reqion has been small as yet, but a beginning has been 
made. Thl:~e lines of cOtipea adapted to the region have been released 
by IRA to farmers of the region and are finding acceptance. Spray 
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recommendations for insecticide. have likewise benefitted those small
scale fanllers with sprayers. A,s a result of project activities, the 
nutritional and economic import.ance and potential of. cOl-tpea in the 
region around Marolla has gradually become I,·ecognized. The potent:ial 
of cOlipea cultivation in the mo,ist savanna near Gat·oua liltGHise has 
been ~makened. Because the storage phase of t:he project is relatively 
net", recommendations on storage technology hav'G just begun to be 
formulated and disseminated. 

a. To develop, through ~lassical bJ:'(i:)eding/scL~fHm.ing uork, adapted cvt'1pea 
varieties t.lhich POStH!!SS high levels of combined pod and seed resistance 
to cowpea bruchids and produce stabl0 und acceptable levels of yield 

b. To continue to devise, tai lor, adGlpt, r:ef ina, improve and test \,ti th 
farrn~rs, simple, implementable sto~ngc technolog~es suited to the needs 
of small-scale far~U1ers in Cameroon 

c. To discover genes "lhich could b@ usod through genetic engineering to 
bring n€lll sources of brnchid r:9sistance into cOl"Ipea and cornrnon bean 
and to facilitate the introduction of the techniques and pr:oducts of 
biotechnology to IRA co~~ea scientists ~~d to Cameroon 

a. To complote the Ph.D training of an IRA entomologist, prospectively 
Mr . Georges Ntoukam 

b . To complete on=the=job and z.l. S. training for an n~ breeder, 
prospecti VQly l·lr. Boukar Ousman 

c . To Qnhanco the training level of technicians at the IRA/Maroua Station 

:3 0 lmticipatfild Impa.ct on fIe Population;\'), Especially Small~Scale Fagmers and 
t'~O!1\efi: 

At the end of the fivo=year 9xt(!:lnSll:>n period '''9 Elxl?ect that, as a result of 
project activities, the supply of cl:>wpea available for food and for sale in 
northern Cam€lr:OOll "lill be subst~mtii!llly enhanced bli}cause of (a) increased 
production of coupea resulting from application of project technologies, 
including improved production practices and cultivars for sole crops and 
intercropping with stable yield pot~ntial and (b ) increased storability of 
cowpeas resulting from several pJ.~ojlact resQarch activities. including 
availability of seed/ pod resistant I::ultivars, ash :1itorage recormnendations, 
solar treatment technology, and othlH" systems of plC'eservation. These 
technologies ,~ill have been developli!d Hith lou~res()urce covrpea clientele 
in mind. many of whom are "Iomen, uhc) often produce and most usually store! 
and process cowpaas after harvest. 
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Mticipated Contribution of the Pl':oject' s_J~xt.@gion Goals 

Most of OU1" technologioR can be adapted to any puJ.se~·-al1 pulse crops seem 
to be attacked by bruchids and all geneg-ally l:equig-e a pedod of stOt~ago 
prior to further procossing. Bruchids are universa l problems- -thus solar 
treatment should uorlt for all seeds, as should ash storage. Several of the 
technologies t"e are trying to develop are 10l'-1 input technologies and usa 
materials \'lhich should ba available evet'Y'Hhere. Our Crull' project can 
therGliore serve as a feeder to national progrruns in many developing 
countries to increase the supply of beans and coupeas as Hell as other 
pulses. Such broad impact is obviously in the future. He must first have 
impact in a ~dn9'lQ place, North Cameroon, then maneu\I'or into position to 
spread our influ~nea moro broadly in developing nations. 

Our C!'1SP project is the backbone of a Pm.~due=based team ("ll/proach to 
addressing problems of pu190 storage. Tho rnothodologiG[l p theOl."ies, and 
technologies "'hien emerge from the eRSP and ;;Associi:lted projocts benefit 
U.S. agdeultura by facilitating rese£u.~cll, understanding pasts, and 
offering alternative tools or conce:~ts of post management. Examples are 
the Purdua-devaloped artificial seod sYffitem. the e.lQctronic biomonitor 
device Hhieh }UlS applicatioml to vi l:1:ua11y all stored P!;'oj acts, techniques 
for plant tran!lformation, and identified and cloned g~ne9 for inst>lct 
resistance. In addition, our projel:;t has added to (a) available sources of 
cOltpea ge~plasrn; (b) alternative tlechfiologies fot" storage ins®ct monitot"~ 
ing and \!ontrol tlhieh reduce the amrit"oXLf!l®ntal ef:f(~ctfl of ins ecticides and 
ftLrnigants; (c) nElte! concepts about sl~Ora9'O post ElZlnil\gmuont such as the solar 
heating techniqu0 for disimestatiol:l. Cmltributio!').s of. thi s natm;'@ Hill 
continue to fIm'! into th@ U.s. during the nmrt fivltl=year extension. 



Narrattve Summary 

~[!!2!~L Se£tor Goa]: 
Improve co~pea storage technolo-
!ill t es far lo,~ Tesource !farmers ~!1l 
Cil.'1lleroon fto ~1hl'lmhe losses to:use<t!l 
b)f stonge tn~~:cts. Sud~ ftech
no]o9~es ~tll be ~~se~ upon an 
understanding of tr~dtft~onal 
Slc·· ... !:le s)fstems and GP!H'oprtafte 
ftecfllnt ques for inlerllenft hm. 

~JorQ( wHh HIA to help build 
tn~ttlufttonal capactty wtthin E~A 
to conduct cowpea research. 

~£2j~Lfill:~~~ : 
Develoo thTouch c l~~~~,~] 
breedl~g/5Cre~n~~2 - woik~'cowpea 
v~r\et\es whlch possess h1£h l evelS 
of cOlllbtnecl pod ilInd seed rest stance 
to cowpea brucht~s «Cau]oso~ruchus 
maculatus and 6ruch~d~us atro~lne
altusD and produce s~ilIble and accept
able )ft~lds to north (ameroon. 

Factltlale the application of 
L t oltechnology to cowpea ~lI1provelllenlt 
fer ~nlcMd reshltance tn Cameroon 
and the USA. 

Ilev i se. adapt. improve and eva lUelle 
cowpea s t orage lechno~o91es which 
can protect cm/peas Ii'l""om 'insect 
damage atHel'" harvest and wQl~ch are 
appropriate for ]ow resource 
ifarmel'"s tn lhe Cameroon. 

!denl~fy cowpea and I'"elaled Vigna 
germp 1 ilsm with tlll!Jroved 5"es t stance 
t o s t orage Insec t ~ests. 

fV 92-91 lOG f~AHE 

Objectively Ver~f~able !n~tcators 

Measures of Goal Ac~]evemenfts: 
Successful ado~tton of new 
sftorage ftechnolog~es ~lf 
~~enft~~te~ ~ow resource ~anrners 
w~t~ a co~ccm~tant ~ecrease ~n 
10sses ca~sed by sftora90 ~nsects. 

Oemonstra~]e ca~ac~ty w1~~i~ rr~A 
to c(I)nducli; rElSeardb on clII~3peas 
@~ rected towar~ tmp.ovtng 
prodluc ftiI on and dlecrei:ls ~ ns S torose 
20sses for ~ow lJ"eso~rce u-a,mers. 

Cond t~u ons That ~~]l In&~cate 
Purpose ~=s Eee~ ~~~~e~eg: 
See~/~ocl res~stant ~a~~e~~es are 
ava~labGe to CameroQn ffa~ers 
wh~ch exhtbtt ~ess daT.aee ~~ 
cowpea weev~~ when stcre~ 
rcliow~n9 tTa~~t~on3l ~rac~~ces . 

Genes confe~,~ng res~s~ance to 
cowpea and ccr.a~n ~ean b~uch~~s 
have been tdenUftedl ustlll9 
screen~n9 met~o~s ~eye]o~e~ ~y 
lhe pr o]ecft. ~1o~echnolom~cai 
aids to selec~~on are un ~se an~ 
varuettes wtth novel ~nsect 
resistance Inftroduced uslno 
bfotechno]oi9J}i have been teslteol 
to Came:-ooll. 

!mpfoveo1 $eed s torage 
t echno lo9~es hill'!e !lecn deveUo:;led 
ifor CaJBlerooili f&rmers. 

Knowleclge of current on-o-an~ 
cowpea stor~g e ~ract~ces and 
drunage by s to rage ~nsects 10 the 
Ca.meroon have illeen reporlte~. 

~eans of VeT~f1catton 

Com9ai~ son of losses due to 
storage ~nsects us~n9 newuy 
de~e~opedl technology to 
~re~~ous~y use~ storage systems 
and] t~e acce~ftance of fth~s new 
tec~no]o~y ~y low resource 
f;alrmelrs. 

I?resem:e of 5)roClluct he CO\~lPea 
.~searc~ $rou~ ~~th~n li?A. 

Afiiouo5 ~e~urts ~nd pubi~cat~ons. 

~RC recor~s and peu-~odtc 
eVLl il Q.lat t cGils. 

Su,ve~ ~nfo~tioDl. 

Oesrees awar~ecl o~ un~veTs~ty 
docw..enltalUon. 

Externall revtew 

CAMEOOON/PU2DUE UIHVERSIH /MURDOCK 

Important Assumpttons 

Assumptions for Achieving Tars~t~ 
Lo~ resource fa~rs are w\~llng and able 
to change theh· trad~t~onal storage meth
ods tf appro~r~ate technologies are 
tdent ~ft ed. Cameroon agenctes effectively 
extend tnfonmation about the new techqolo
]og~es to low resource farmers. Seed 
mult~pl~cat~on unit is available to pro
duce and distrtbute requ~red project
im~ro ... ed seed. 

IRA retains. as one of its hlgh pr10r
tttes. the development and maintenance 
of • cowpea research group. 

Assumpt~ons for Achtevlos Purpose: 
Genet~c 1f31"''iab'lHty for seed ar.J pod 
,esistance to cowpea bruch~ds is 
suff i cient to develop comblned seed and 
~od resistant cu1ttvars. 

~ur~ue . CRSP, and iRA commltments t o 
breed~n9 for seed and pod res i stance 
cowpea ty~es are sustalned. 

!m~,o'led seell1 storage tecllnologie::. can 
be ~e,,:e1cged ~h~~h ~.e ~mylemcntable by 
l ow ,~sou,ce farmers. 

liRA perscnner are available for 
tra~nin5J. 

Adequ~te human and f~nancual resources 
are made aVillllable to conduct research, 
for example. fiunds are available for 
~urdl.le/CRSI? breeder t o work S - 10 Illonths 
~er y~ar ~n Cameroon. 

I 
.• J .. ~ 
I 

GRC sup~ort of food crop!cOl~p e a research 
conti nues. 

Sltably itransfonnecl cOI~pea 1 \l1es carryHlg 
tnsec t resistance genes are avali~ble t o 
the insect fo r tes t;ng ~n Cameroon. 



Narratt':le SUlllmary 

tr9j~£~llr£Q~~ 4coot ' d) 
Cont\nue to mantlor cowpe~ storage 
methodologies tn use ~y ~O~ 
resource tar~~rs th~ough su.~cys to 
the Cameroon an~ assess at[en~ant 
insect infestattons and d~ge to 
stored cowpeas 

Dcltneate mechantsms. nature and 
neritabtltties of res\stunce in 
cowpeas to storage ~nsects. 

Hatnta~n a oetwor~ of low-~esource
hrmer cooperators ha northern 
Cameroon to prGw~de cXBlerience and 
feec1t.ack on recommendlel! 
technological ~~$rovements. 

~rovide traun~n9 opportuo~ t~ es 

«deeree and techllt Ci\ H tror 
IC~e~oon ~ersonnel. 

Stn:lI~lhen gener~1 cowpea lreseZlrch 
by IHA tn Cameroon. 

Outnuts: 
i~~t~i~ IRA scientists 

Improved storage techno]ogtes 
suit able for subs~stence varmers. 

Screen~1I9 ~llethoGoio !ll~ es 1.0 tdelltoo' lf 
res'!Sldilce t o s t or.ilge ill",,«.;ts. 

!~ent\f1ed res1slance genes ~or 
bruchtds allach'ng cowpeas and 
connnon bean. 

Xdenltf\ed cowpea and related vtgna 
genup Uasm ~Hh set:d and 5>od 
restst~nce to storage tnsects. 

FV 92-9~ lOG fRAME 

Objecttvely Ve~tf~able In~tcators 

£ond1!~ons/Purl?ose/AcMe\fed ~cQnt'olb 
V\e~a eanmpla~ ~~th ~es~stance to 
stolrage tnsects a~e avn~]~~Gc to liRA 
_0& c~chan~e~ ~~tn ot~zr C~S~ ~~ojects 
,mdl llAl~C' s. 

!)i;eChaI1l1sms. mltUIrQ . un~ 
hClrbt~ab~~~ttes o~ Ires~stance to 
stora~e ~nsects ~avc ~een 
descdftled. 

t(oowoe!!ge off G>actl!llrs aHect"O>1I9 
~armelr-acce~tancc of D~oject
de~eloged S~O~~9C ~~ac~ tces. 
cuu~~vacs. and sto,~§e 
technouom~e::;. 

~e~ree and nGn-~eSlrec t,a~o~n9 
~a~e been ~~ov~~e~ to ;~A 
lllersonnel. 

Ua.!:ages are esti:.l[!)Hshe~ t.lH;~ 
otOler CP.S? Vl,ojec~s zmdi other 
out\\onal anI)) h'ltemaUlmail 
DrogrGms . ~nc~ud~ns liA~'s. 

~Q~"~tude ~i uu~eu[s 
il~G l!!l!AlCa'llec-ooCb sc~e.nUsts 
cQ!ilpuet i ng degree [}I'"OSlress 

lechn~cal tra~~'n~ In screenIng 
me thodo ~ og ~ es. Cc.,'ll~ ul!:e, o.lse. 1:lll'bcl 
project ~~ann~n9 . 

Germplasm ,~Hh res~sltance to 
storage tnsects. 

SuHable stan~se (technc~o9!es 
ava ~]a~~e for Sr.~IO farmers. 

~ans of Ver'f~cattcn 

Upcl&ted survey i nfonnat~o~ 

V>ubHcaUons. abstracts. reg)crts. 
records. eva~uat~on .eports. 

Unhre,s H.y and :;:RA/Came:-oon 
records. 

CAHE~OON/PURDUE U~iVERSITY/MURDOCK coot'd 

important Assumpttoos 

Ass~~pt~ons (cont'd) 
~Jressure groups do not prevent the 
~ntroduction of genetScally aitere~ 
ccwpeas ~ntc Camelroor.. 

Co;,struct~vc and cooperative rela
tionsh~ps ~ith lARC's 'e .g .• lIlA) 
can be maintatned and enhanced. 

Sat~sfactcry f~sca] and project 
~~nasement procedures. gu~dei;nes 
and protocols to foster opttmal 
ccopcrat ion alre agreed I/pon and 
adhelreo to bv al l parttes concerned. 

Weathe~. ~t.us ~nd other d1se~se 
~~obiems do not prevent cowpea and 
~i9na access~ons from betog 
~~aii a~ie fer evaluation of 
~es ~ stance. 

Survey ~elrsGnneu can collect and 
a~aijy~e data efrect l vely. 

Weeds for IRA techntcal suppc,t are 
blroueht to the attention of Purdue 
counterpart s. 

As St:mpt i ens: 
!~~o~e~ seed stc~age techfioiogi es 
can be developed wh~ch are Irelevant 
to l ow resource fa. rmers. 

A~atlab~u ~ty Qf qual1fi ed IRA 
perscnnel for tratnlng . 

Ihere extsts usa~le genetlc 
var i ability for resistance to 
storage insects w~thtn Vt90a 
germplasm. 

Ade~uate human and ft nanc l al 
resources anrl support services are 
made 3va~labie to conduct research. 

GRC support of f ood crop/cowpea 
research continues. 

I 
-j 

III 
I 



NarraUve Su.'l~lllIry 

Oll~~~~ (coot'd) 
Descrtbed mcchanlsms of I"eststance 
to vtena to cow~e~ ~ee\i11 ~n~ 
SruchidbUS atrol1neatus. 

Improved capac~ty af I~A to conduc~ 
cow~ea researcQ'l. 

Increased l~n~ages w~th other 
nat~onal and tn~ern~t~ona] cowpea 
pro9~~s. 

Recomme.ndat\ons for ~m~ro~'~~ cowpea 
!)roducUon throllllO\ @glfono.mh:: tr~ah 
and t~sect~c~de test\og qor non
storage ~nsects (e.@., a~h1ds.thrtps. 
etc. ) 

Mulua~ly re\nrorced projects wtl~in 
the eRSt? 

A "~re comprehenstve CRS,. 

!~~~~; 

?ur cue: PI e. ~H S5> d Research 
En~ttattve: insects of 
S ~ ored Pu'ses) team members. 

Other Purdue and U.S. research 
personnel. 

laboralory. greenl~use. and fteld 
fae ~ 1 It h:s and equ~pmeot. 

Tratoing opporlunlLtes. 

IRAlGRC 

PerSOflM:] for ll-ailllng. 

fV 92·91 lOG fRAME 

Objectively Ver~f1able lod~cators 

Cameroon~ an shidents ~n t he 
~I"o~ess of obtain~ng desl"ees ~Il 
enaomo]o~y «@h.~.) an~ ~lunt 
breedtng (H .Sc. ) 

lechn ~ cal tratntns In cow~eD 
screen~o~ technIques an~ storaee 
methodology. 

Computer use tn. totO\! . 

Inspect~on of current project 
roster to verify conttnued 
~ersonne~ tnv~l vement. and, 
examtna~lon of annua] repor~s QQ 
determtne t~ fac~otttes and other 
l~sted resources have been 
available to the project. 

Means or Verificat uon 

GRC ~nd ijSAliO records and 
eva~uattons. Annual project, 
~uclget. and trtp re~orts. Ons~~e 
~ns.6lecthms and l/'e\f~el'.lS ~y 
AW. 

CAMEROON/PURDUE UNIVERSITY /MURDOCK conl' d 

Important Ass~wllpt 10ns 

Assumpttons (contt~) 
Avatlabiltty of a qualified expatriate 
scient1st during the three years of the 
project. 

Constructtve and tooperattve relat'on
sMps !~Hh IAOC' s (e.g .• lITA) can be 
developed ~nd ma1nta~ned. 

Sattsractory f~scal and project 
management !procedures. !lJuideltnes and 
~rotocols to foster oPttmal communt ea
t~cn amonG all part~cipants are agreed 
up~n and ~dhered to by all part1es 
concerned. 

Weather. vilrus Oil..! other d\sease problems 
do not prevent needed co~pea and Vigna 
access~ons from betne ava\iable for 
evu~uation of res~stanr.e. 

S~~~ey ~e~sc~"~~l can ~e i~ent]f1ed to 
collect data effectively, e.g .• gain the 
conf~dence of pr1mary producers of cow
peas. ~.e .• W~~~. and analyze the 
results. 

~eeds fo~ !RA techntcal support are 
b~GU9ht to attentton of Purdue 
counterparts. 

Assumpt~oIlS: 

Adequate f~n~s w111 be made ~va ~lable 

Cont ~nued c~t tment of IRA/GRC 
resources to cowpea research. 

0" 
I 
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179 Received File 07:57 09/25/90 

F'URDUE UN I V 

EASYL I NK 8644368AOO 1 25SEF90 013: 09/08 : 1 (I EST 
VIA: 276147 

TO: 62135971 

RCA SEF' 25 0905 
AGAD F'U 

CAB F'UB 1140KN 

YAQUNDE 25 SEPT. 90 

MRS. KATY Go IBRAHIM 
ADMINISTRATIV~ ASSISTANT, 
IPIA, PURDUE UNIVERSliV~ 
WEST LAFAVETTE~ INDIANA 47907, UoSoAo 

NUMERO TELEX : 276147 AGAD-PU LAF 

THANK YOU FOR YCUR LETTER OF SEPTEMBER 11~ 1990 WHICH TRANS~ 

YOUR PROPOSED CRSP FI VE YEAR PROJECT. AFTER READING IT, I FOUND NO 
MAJOR COMMENTS TO ADD TO THE PROJECT DOCUMENT SINCE MY COLLEAGUES 
TOOK PART IN ITS PREPARATION. 

PL.EASE ACCEPT MY BEST W I SHES. 

DR 0 AYW(-TAKEt"l 
DIRECTOR IRA 
TELEX 114() I<N 

NNN 

AGAD F'U 

CAB PUB 114(1VN 

r111MM 
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PURDUE IJNIVERSITY 

INTERNATIONAL PROGRAMS IN AGRICUI.TURE 

october 1, 1990 

Dr. Pat Barnes-r'!cConnell, Direc:tor 
Bean/Cow~ea CRSP Management Office 
200 center for International Programs 
Z.1ichiqan state University 
E. Lansing, MI 48824-1035 

Re: Bean/Cowpea CRSP Fi va-Year' project Ext"ension Proposal: 
Preservation of Postharves;t Cotvpeas by LO\<I~Resource Farmers 
in Cameroon 

Dear Pat: 

As Institutional Representative for the Purdue Uni versi ty component 
of the above referenced program, I ackno~11edge revi~Yl and support 
of the extension plans which were submitted to you September 17, 
1990. 

I am pleased with the progress Qf this project and optimistic that 
it will contribue to the attainment of the aims of the Bean/Cmvpea 
CRSP, both in terms of institutional devlalopment and research 
objectives as well as benefit the small holder and consumer. 

This project has my full support. 

Dean, International Programs 

OFFICE OF THE OlRF:CTOR 0 AGRICULTURAL AOMINISTFI.UION BUILDING 

WEST LAFAYETTE . IN 47907 I) 13i71 494-6976 II T'ELEX: 276147 AGAD-PU LAF " FAX: 13171 494 -91513 
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FY 8M 

GRAtH #1 TOTALS 
GRANT ~1 PERCENTAGES 

fY 86S 
fY 87 
fY88 
H 89 
FY 90 
H 91 
F't 92A 

BEAN/COWPEA CRSP PROJECT FDSCAl ~EPORT BY l8NE BTEM* 

CAMEROON/PURDUE UNeVERS@TY/MU~DOCK 

PERSONNEL EaUIPMENT lRAVEl OPE~AlIONS TRAINI~IG*'" OTHER DIRECT OVERHEAD TOTALS II.I.D. US HATCH 

• - - - - - . - - - - - - - PRO J E C T i:I 0 T I N E ~ 1ST ENe E - - - - • - • - - - - • • -

so.oo SO.OO $0.90 I SO.OO SO.OO 
0% 0% 0% 0% 0% 

SO.OO $0 .00 $0 .00 SO.OO 
0% 0% 0% 0% 

. - - - - • - . . - - - PRO J E C T NOT ! N E ~ 1ST e N C E _ ........ _------
20,022.n 30.14 6,468.33 1,411 .39 [1.00 816.70 11,376.20 1,0,126.13 11,197.84 
39,516.7'9 1,917.53 29,893.14 28,187.41 12,sse.B1 4,262.06 28,994.55 145,660.29 20,072.16 
46,793.42 2,939.94 27,700.79 61,052.45 18,656.02 3,149.23 32,570.11 192,661.96 53,273.06 
43,143.66 3, t52.9S 27,751.87 47,881.63 18,212.00 10,586.20 1B,498.87 169,227.41 32,994.68 
83,270.00 40,275.00 43,438.00 34,334.41 110 ,441.00 14,324.35 36,423.42 266,506. ~8 26,114.00 
61. 191.00 0.00 7.512.00 22.365.00 12.319.00 2,250.00 23, 113.00 131 750.00 15,133 .00 

HC HATCH'** 

SO .OO 
0% 

/;If! 

60,000.00 
35,000.00 

106,520.00 
112,425.0() 
65,581.00 

I 
$946,131.971 SJ8,388.54 S150,976.t5 $946,131 .97 S158,784.74 $379,526.00 ~ 

~% 16% 100% I 63% 11% 26% I 
Grant fl2 Subtotals $293.937.84 $4B,316.19 $142,764.13 $195,232.29 $76,516.83 

Grent #2 Percentages 31% 5% 15% 21% 8% 

~ YEAI-

YEAR 1 94,600.00 4,OOO.au 35,900.00 310,900.00 26,375.00 6,600.00 38,725.00 237,100.00 30,500.00 
YEAR 2 100,400.00 0.00 :S8,800.00 33,500.00 28,700.00 6,900.00 40,700.00 249,000.00 32,650.00 
YEAR 3 106,900.00 0.00 41,300.00 35,700.00 30,600.00 7,350.00 43,350.00 265,200.00 34,SOO.00 
VEAR 4 113, :lOO.OO 0.100 43,800.()0 37,900.00 32,400.00 1,775.00 45,950.00 281,125.00 36,9UO.00 
YEAR 5 t 17.800.00 8,500.00 44.500.00 38.300.00 32.500.00 B.200.00 46.800.00 296,600.00

j 
3B ,950.00 

Extension Subtotals S533,OOO .00 $12,500.00 $204,300 .00 §176,300.00 $150,575 .00 $36 ,825.00 ~215,525 .00 $1,329,025.001$1 ,329,025.00 S173,800.00 
Extension Percentages 40% 1~ 16% 13% 1~% 3% '6~ 'OC~ ; 64% 8% 

112,450.00 
112,450.00 
112,450.00 
1ic,1.50.00 
i12,450~ 

S562,250.00 
2lt 

GRANT #2 TOTALS $826,937.84 $60,816.19 $347,064.t3 $371,532.29 5227,091.83 $75,213.54 $366, 501.15 $2,275,156.971$2,275.156.97 $332,584.74 $941,776.00 
GRANT (il2 PERCENTAGES 37% 3~ 15% l6% 10% 3% 16% 100~ 64% 9% 27% 

TOTALS 601H GII A~HS $826,937.84 $60,816.19 $341,064.13 $371,532.29 5227,091.83 $75,213.54 $366,501.15 £02,275,156.971$2,275,156.97 $332,5R4.74 $941.776.00 
PERCENTAGES BOTI~ GRANTS 37% 3% 15% 16% 10% 3% 16% 100% 64% 9% 27X 

*f igures through FY 90 are actual expenditures or IMtch reported. H 91 on are estimates based on budgets slJLmitted. 

"'1 raining not reported separately until beginning or second grant (5/7/86). 

""*Since the grant document does not refer to con~rilotJtions by Host Country instit 1Itio'1s, reporting of He lIlatch hilS not been required. Only in recent YCillS 

have Pis been encouraged to report estimates of IC C contributions to project costs. NR '" Net Reported. 
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IT 92-97 BE}\}J'/CQWPEA CRSP 
FIVE-YEAR PROJECT EXT~SION PROPOSAL~ 

1. Name and Address of Lead Institution: 

a. Jrl 89-92: Departrnent of Plant P,athology 
University of Wisconsin-Madison 
~~dison, ~n 53706 

b. FY 92-97: No change 

2.. Name and Address of Princi}:lal InvGst:i.gator: 

a. FY 89-92: Dr. Douglas P. Maxwell 
Department of Plant Pathology 
University of Wisconsin-Madison 
l~dison, WI 53706 

b. FY 92-97: No change 

3. Names and Addresses of Other Particip0ting Institutions and Co-Investigators: 

a. U.S.: 

(1) FY 89-92: Dr. Paul G. Ahlqtlist 
Department of Pl.:mt Pathology 
University of ~1is:consin 
Z>1adison, WI 53706 

Dr. James S. Beav'er 
Department of Agt'onomy 
University of Puerto Rico 
MayagUez, PR 00708 

Dr. Dermot P. Coyne 
Department of Horticulture 
University of Nebraska- Lincoln 
Lincoln, NE 68583 

(2) FY 92-97: No change 

b. HC: 

(1) FY 89-92: Lng. Freddy Saladin Garcia 
CESOA 
Apartado Postal NI::>. 24 
San Cristobal, Dominican Republic 

-Because of the size of the complete proposals. the proposals presented here are summaries. 
Complete versions are available from the CRSP ManaSlement Office. 
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(2) FY 92-97: Dr. Wayne 1>1cLaughlin 
Biotechnology Cen.tre 
University of the West 

Indies 
Kingston, Jamaica 

Dr. Juan carlos R.osas 
Escuela Agricola 

Panamericana 
P. O. Box 93 
Tegucigalpa, Honduras 

Ms. Pam Anderson 
Universidad Agricola 

Nacional 

lng. Freddy Saladin Garcia 
Lic. Aridia Figueroa 
C]~SDA 

Al?artado Postal No. 24 
San Cristobal, Dominican 

Republic 

rng. Rafael Rodriguez 
Coordinator Programa Frijol 
Instituto de Ciencia y 

Tecnologia Aqricolas 
Glmtemala City, Guatemala 

Dr. Pilar Ramirez 
lng. Carmen Rivera 

Escuela de Sanidad Vegetal 
KID 12.5 Caraterra Norte 
Apartado 453 

Dx~. Ana ~.1. Espinoza 
CElllular and Molecular 

Biology Research Center 
University of Costa Rica 
Ciudad Universitaria ~ianagua, Nicaragua 

c. International Centers: 

(1) FY 89-92: None 

(2) FY 92-97: Dr. Francisco Morales 
Dr. Lee calvert 
CIAT 
Cali, Colombia 

San Jose, Costa Rica 

4. Title of Resea&'ch: Molecular Approaches jar the Co1ltrol oj Beall-Illjecting Geminiviruses 
alld Other Viruses 

5. Funding Requested fo&' FY 92-97: 

$970,800 

6. Lead Institution Approvals: 

Name: 
Title: 
Address: 

Signature: 

Department or Unit Head 

Dr. Douglas P. Maxwell . 
Professor and Chairman 
University of Wisconsin 
~~dison, WI 53706 

/s/ Douglas P. Maxwell 

~mount to Be Cont~ibuted: 

U.s.: $393,400 

Institutional Representative 

Dean K. H. Shapiro 
Associate Dean 
University of Wisconsin 
Madison, WI 53706 

lsI Kenneth H. Shapiro 
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Brief Statement of Goals and Accomplishments During FY 81-92 

1. Rationale: 

FY 84-88: Development of methodol~1ies for evaluation of bean gerroplasm 
(Brazil). Bean diseases are major «::onstraints to bean production in Less 
Developed Countries. One of the be:3t methods fOL~ controlling these 
diseases is through the development of disease resistant cultivars. 
Diseases of primary importance in South America are angular leaf spot, 
anthracnose, common bacterial blight, bean common mosaic and bean golden 
mosaic. Procedures were needed ",hi(:h t-lould allml the rapid and efficient 
inoculation of plants with these important bean pathogens. Also needed 
was a protocol for sequentially ino(!ulating a breeding line with several 
pathogens. These new prOCedUl'9S would expedite the release of improved 
disease resistant bean cultivars "Jhich l-Iould benefit subsistence farmers. 

FY 88-90: Molecular approaches for control of bean golden mosaic virus 
(Dominican Republic). During the 19805, it became evident that bean 
golden mosaic, which is caused by a white fly-transmitted geminivirus, is 
the major constraint to bean production in parts of the Caribbean, Central 
krnerica, central Brazil and ftortherrL Argentina. Some fields experience 
100 percent losses. In the Host Cotmtry of the Dominican Republic, the 
severity of bean golden mosaic is increasing because of changing 
agricultural prnctice1:l which favor increases in thl~ white fly insect 
vector. The geminivirus causing beam golden mosaic:: (BGHV) in Brazil and 
Argentina is not mechanically transmitted, whereas the BGMV isolates from 
the caribbean and Central America can be transmittl~d mechanically. This 
observation indicates that there mig'ht be genetic diversity among isolates 
of BG.fV from different regions and that this diversity may complicate 
attempts to develop resistant cultivars by standard breeding approaches. 
Thus, part of the research effort has focused on the molecular 
characterization of bean-infecting gerniniviruses and the development of 
rapid detection techniques. 

Future profitable bean production in this area will require the development 
of cultivars resistant to BGMV, Since more than ten years of effort by 
CIAT and other national prograr;~ had produced eul tivars with only moderate 
resistance to EGMV, research efforts on the molecular characterization of 
BGMV were initiated to provide a basis for the use of a virus-derived 
scheme for the develop~2nt of beans with resistance to geminiviruses. 

These research approaches were implemented through close coordination of 
efforts by CRSP and CIA! scientists. 

2. Statement of Previous Years' Objectives: 

FY 84-87: (He was Brazil) 

a. Research 

Overall goal: Development of iml?rOved techniques for use by bean 
breeders in the development of disease resistance in bean. 
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Specific objectives: 

(1) Development of methods for inoculation of beans \'tith dry inoculum 
for major fungal and bacterial pathogens 

(2) Development of a protocol for mult.iple inoculation of beans ~lith 
four pathogens 

(3) Development of an approach for detection of partial, race-n(", .• -
specific resistance to bean anthracnose 

(4) Characterization of the gemltic variabilit:Y' of selected pathogens 

(5) Evaluation of germplasm for resistance to :BGMV 

b. Training 

Emphasis was placed on short~term training experiences for He personnel 
and for U.S. scientists to gain international experience. 

c. Anticipated impact on He populations, especially small-scale farmers 
and \'lomen 

Beans are a major SOlu:ce of prote:in in many Lesl; Developed Countries. 
The availability of beans possessing multiple disease resistance 
should have a positive impact on bean yields. 

FY 88-90: (He was the Dominican Repuhlic) 

a. Research 

Overall goal: Application of molecular approaches for control of bean 
golden mosaic geminivirus 

Specific objectives: 

(1) l-Solecular characterization of bean-infecting geml.n~vl.ruses and 
determination of their relatedness to other geminiviruses 

(2) Development of general and specific DNA probes for the rapid 
identification of bean-infecting geminivirtlses 

(3) Initiation of studies on development of virus-derived resistance 
schemes for production of beans resistant to geminiviruses 

b. Training 

No funds ,.,ere available for training of He scientists, and the major 
training effort was devoted to U.S. scientists in molecular biology 
and international agriculture. When funds other than CRSP were 
available, our laboratory provided training in a.pplication of 
molecular biology techniques for crop improvement. 
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c. Anticipated impact on He populations, especially small-scale farmers 
and women 

Since BGMV is a major constraint to bean production in Latin hnerica, 
it is expect-ad that characterization of strains causing this disease 
would lead to the development of better resistance and improved control 
strategies. These efforts would result in substantial increases in 
bean yields. 

3. l·tajor Accomplisll.1l,ents: 

a. Research 

FY 84-87: The dry-inoculum teclmiques developed provide a simple, 
rapid and effective method for inoculating bean:s for the three major 
diseases-angular leaf spot, anthracnose and common bacterial blight. 
These methods, particularly helpful l-1hen available laboratory 
facilities are limited, have been used successfully by CRSP project 
scientists in Mrica and the Caribbean. A protocol was developed 
"'hich involved the sequential inoculation of beans with pathogens for 
four diseases (rust, common bactelrial blight, angular leaf spot and 
anthracnose) in disease nurseries:. This allows the evaluation of the 
disease reaction of each plant to four pathogens and has been 
integrated into the breeding strClltegies at Centl:"o Nacional de Pesquisa 
Arroz-Feijao, Goiania, C-oias. Theise methods are greatly reducing the 
time required for breeding mn-,r IlIUll tiple disease resistant cur ti vars. 
Efforts to select beans with general resistance to several races of the 
anthracnose pathogen do not seem likely to succoed, since all plants 
\-1h±ch were selected for partial resistance to one race were susceptible 
to other races; thus, plant breeders trill have to continue to breed 
for specific resistance to the most important races in a region. 

Pathogen variability studies showed that there .ue at least five races 
of the angular leaf spot fungus, four races of the anthracnose 
pathogen, seven races of the rust fungus and four strains of bean 
com.mon mosaic virus in several states of south c:entral Brazil. These 
results emphasized the importance of knowing the! pt"edominant races in 
a region so that appropriate resistance genes can be incorporated into 
the cultivars. 

Over 4,000 accessions have been evaluated, and 10 black-seeded bean 
lines were selected \-lith detectable levels of resistance to EGMV. One 
breeding line, LM 30630, vii th a moderate lev~l of t'esistance to BGMV 
has been tested in all states in :Srazil and in 39 institutions. 

IT 88-90: Four bean-infecting geminiviruses have been cloned and 
sequenced. Three bean golden mosi!l.ic geminiviral isolates (BGMV), 
thought to represent the greatest genetic diversity, were from Brazil 
(BGMV-SZ), the Dominican Republic (~W-DR) and Guatemala (BGMV-GA). 
The other gemini virus, which causl:s dt<larf i11g of plants with cupped and 
crinkled leaves, '<Tas bean dl-/arf mt:)saic geminh·irus (BDMV) from 
Colombia. Each of these virus is()lates had a genome composed of two 
distinct DNA components, A and B. Each component A had four open 
reading frames (genes) and the component B had two genes. Phylogenetic 
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analysis of the DNA sequence data shoued that BGL\1V-DR and BGMV-GA, 
which are mechanically transmissible, are CloSElly related to each other 
but not to BG~SV-BZ, which is not mechanically transmissible, and that 
BDMV should be considered separate from the golden mosaic gem~n2v2rus 
types. Collaborative research with Agracetus, Inc. using electric 
discharge particle acceleration methods (partic:le gun) to inoculate 
bean radicles shot"ed that full-length clones of these four gemini viral 
isolates lIare infectious. It is nOl-J possible t.o determine the function 
of various DNA regions in replication, movement., symptom development 
and host range. 

Nucleic acid squash and dot blot hybridization techniques were 
developed for a general geminiviL'al DNA probe a.nd for three isolate
specific DNA probes (BGMV-BZ, BG~~DR/GA and BD~1V). These simple 
methods have allowed the detection of gemln~Vlr.'Uses in several \-leeds, 
and future efforts will determine tho importance of weeds as reservoirs 
for bean-infecting geminiviruses. 

b. Training 

CRSP. funds l-lere available to sUPJ?ort til@. short-term training of three 
He scientists and one H. S. graduate student. Thr(~e u. S. postdoctoral 
fellows and two U.S. undergraduate hourly students were tr.ained. 
Funds from other sources were USIi!d to provide training for one post
doctoral fellow from Brazil, one non~degree student from the Dominican 
Republic and one from Brazil, onl:! specialist from CIAT-Coloffibia, one 
t-S.S. student from Indonesia, one from Costa Rica and one from 
~lisconsin. '1'''10 of the U.S. postdoctoral fe11ol-1S have assistant 
professor positions, one at the tlniversity o~ Wisconsin-Madison and 
the other at the University of ~llifornia-Davis. 

c. Actual impact on HC populations, especially sma11~'scale fan-ners and 
uomen 

Because of the development of rapid and simple inoculation techniques 
for bacterial and fungal pathogens of beans, plant pathologists and 
plant breeders aro better able tC) evaluate germplasm for disease 
resistance. The development of the protocol for sequential inoculation 
of beans '-lith four pathogens has reduced the time needed for the 
development of improved multiple disease resistant cultivars. In 
Brazil, tt<10 pink lines, three carioca types and five black lines have 
been evaluated in national progra~s and found to yield better than 
tradi tional cuI ti vars. These breleding lines ,,,i 11 be released to 
growers in the near future. Studies on bean golden mosaic geminivirus 
have shown that two different stt'ains of BGl1V occur in Latin America 
and that breeding programs for re!sistance need to be continued for both 
strains. Also, newly developed t.echniques for the identification of 
bean-infecting geminiviruses will allot'l the determination of weed 
reservoirs for these viruses. Of' the t\1elve scientists who received 
training in this program, eight a.re women and seven are from HCs. 
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Five-Year Project Extensic)n Goals for U.S. and He 

1. Research: 

The previous research has indicated the complexity of bean-infecting 
geminiviruses and additional effort will be needed to characterize thE' 
extent of genetic variation of these viruses. The development of general 
and specific DNA probes will allo\>1 studies on the divet'si ty of gell1ini
viruses and the identification of weed reservoirs. Since full-length, 
infectious clones of four bean-infecting geminiviru$es are available, 
studies on virus-derived resistance can now be initiatt!!d. 

u.S. 

a. l·jolecular characterization of bean-infecting gerniniviruses and 
geminiviruses associated with potential weed reservoirs of 
bean-infecting geminiviruses 

b. Evaluation of virus-derived resistance schemes for production of 
transgenic beans with resistance to bean golden mosaic virus 

c. Inheritance of resistance to bean·-infecting geminiviruses 

He 

a. Application of non-radioactive DNA hybridization methods fo:(' use with 
geminiviral DNA probes to detect geminiviruses of beans, weec..s and 
crops 

b. Evaluation of genetic variability of bean-infecting geminiviruses in 
beans 

c. Evaluation of weeds and crops as reservoirs for bean-infecting 
geminiviruses 

d. Determination of seed transmiss ion of the BGMV-DR isolate 

9. Field evaluation of germplasm for resistance to BGHV 

f. Evaluation of cultural practices for reducing 10:35e5 caused by BGMV 

g. Initiation of studies on white fly transmission of geminiviruses from 
weeds to beans 

h. Development of Agrobacterium-mediatl~d transformation of Nicolialla belllhamialla 
with bean dwarf mosaic geminiviral DNA sequences as a model system to 
study virus-derived disease resistance strategies 

i. Field evaluation of transgenic beans with resistance to bean-infecting 
geminiviruses 
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2. Training: 

Our laboratory l-dll continue to provide opportunities for foreign 
scientists to receive non-degree and degree training in the application of 
biotechnology to solving plant disealile problems in developing countries. 
The extent of this effort will depend on an increasla in CRSP ftmds. A 
workshop will be organized for FY 94 on biotechnology and bean improvement. 
A GEHINIVIRUS NEWSLETTER l'lill be cooJ:'dinated and published annually. 
Continued efforts will encourage the training of women. 

3. Anticipated Impact on He Populations, Especially Sm.all-Scale Farmers and 
ttJomen: 

This project will provide essential infonnation for the development of 
control strategies for bean-iI~ecting geminiviruses. Transgenic beans 
'<lith improved levels of virus-derived. resistance should be available for 
field evaluation. It is possible that bean yield increases of 10-20 
percent could be achieved l'lhere these transgenic DeeLnS are grotm. Other 
results will contribute to improved cultural control practices and 
increased yields by development of moderately resistant germplasm. These 
efforts will also reduce environrl1ental contamination by insecticides which 
are used extensively for the control of the white flies. Several HC and 
u. s. \-Iomen scientists Hill have been tra.ined. 

Anticipated Contrihution of the Project's Extension Goals 

1. Bean/Cowpea CRSP Global Plan: 

Since bean-infectinq qeminiviruses are one of the major constraints to 
bean production ir Latin America, their control will be a significant 
contribution toward more stabilized production and increased yields. 
Also, better bean yields might contribute tOHard the stabilization of 
rural families on their farms. 

2. U.S. A9'ricultu~al Research Needs: 

Eean golden ~osaic is not currently a problem on beans in the U.S.; 
however, geminiviruses are becoming ilnportant pathogens on other crops. 
The development of improved pathogen detection methods with DNA probes 
will be applicable to other pathogens . Additionally, the novel approach 
outlined for development of plants re!3istant to geminiviruses may provide 
a unique strategy for control of othel: viruses. The d~velopment of 
technology for the production of h'anHgenic beans Hill allow future 
development of transgenic beans for various improved characteristics. The 
training of U.S. scientists in interniLtional agriculture is very important 
and CRSP scientists serve as resource personnel on international 
agricultural issues. 
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lOG FRAME 



FY 92-91 LOG FRAME CARIBBEAN BASIN/UNIVERSITY Of ~ISCONSIN/HAXU£ll 

Warrat\ve S~~nary Objectively Verifiable Indicators 

Pro~ralll or Sector Goal: 
increase quality and producttvtty 
of dry bean ltnes avaIlable to 
small farmers in developtnii/J 
countdes. 

Measures of Goals Achievements: 
vteTa-ana-quarrty of beans produced 
by small farmers wtl1 increase. 

Prolect Purpose: 
Conditions That Wtl1 indtcate Purpose 
Ha~ Been Ach\eved: 

Provloe a molecular characterization 
of bean-infecting gem'n~~~ruses. 
detenmtne their weed hosts. and 
character~ze thetr insect tans
mtsston. Develop res\stant beans 
by ustng vtrus-der\ved DMA domatns 
and tradtttonal breed\ns methods. 
Develop a network of sc1ent1sts 
studytng beall-tnfectin", gem~nt
viruses. Provide tratn\ng \n 
btotechnology for bean 
\mprovement. 

Q~~2~~~: 
ij UNA sequences for bean calico 

~~satc virus and Rhynchosta 
mosatc virus. 

2) Evaluation of n~jor weeds as 
hosts of bean-\nfectlng gemint
vi ruses. 

3) Spec1flc DNA probes for gemlni
viruses sequenced. 

4) Information on vIral genome fune
ttO!) from mutot\ona] analysis. 

5) O~velop a system to evaluate 
dominant-lethal mutat tons 1n 
gem1n'~lral repllcat\on. 

6) transgentc beans w1lh v\ra l ~MA 
sequences. 

7) Evaluat10n of transgen1c beans 
for resistance to BGMV in growth 
chambers, greenhouses, and f~elds 
1n IK. 

8) Genetic model r ..... inherHance of 
resistance l;~ aClw. 

9) Informat\on on Ililporlance of weed 
reservoIrs as SQu.-ces of 1nocuhun 
for BGHV \n several IlCs. 

10) Information on seed transmission 
of ~GHV-DR. 

O~A sequences ror 9em~nivtruses from 
potent~al weed reservo~rs of BGHV. 
Major source of 6~V fer Dcm1n\can 
Republ'c, J~~ca and a re~1on 111 
Central America. iranseenic beans 
with eGHV res~stance are ava,uable. 
Research on BGMV is underway tl'l 
J&matca and Costa ~tca. Several 
sctenttsts have been tratned to 
b\otechoology techntques. 

Hagn!tude of Outputs: 
1) DNA sequence for p~rt or wenome 

of two llIenJnhiruses. 
l) iwo tsolate-speciflc DNA ~robes. 
3) ideottficat.ton of ~~ed reservoirs 

for bean-'nfect~ng gem\nivtruses. 
II) Tec.hnology for ft.nmsflle~tc beans. 
5) Beans w\th tmprcved res~stance 

to 8QKV developed by biotechnology 
methods. 

6) Setler control strategtes for BGHV. 

Means of Vertftr.atton 

Comparison of yields under small fann 
cond\ttons, of n~w beans with 
baseHne data. 

~ubl'catton of results. Transgenic 
beans have been produced. New bean 
cultivars have htgher level of 
res'stance to BGHV for Caribbean and 
Central America. 

~ublicat~on of researc~ ~apers, 
research reports, papers ~resented 
at w~ettngs, and Newsletter. ~ork
shop on Bb~V. Im~roved reststance 
~ n beans to SGMV . Three to f~ur 
students and one to two post-doctoral 
fellowS trained. 

Important Assumpt10ns 

fanners wtll cont1nue to be interested tn 
growing new bean culttvars and tn 
adopting new technologies. 

Adequate funds are available. A bean 
transformation system can be developed. 
Resistant beans can be created by using 
viral derived DNA domains. Setter sources 
of SGHV resistance can be 'ncorpor~ted 
into acceptable cult1vars for the 
Car\bbean Clod Central Amer\can regions. 
Governments of ~Cs rematn interested in 
transgenic beans. 

D~fferences in DNA sequences exIst for 
BCMoV r,nd RMV. Beans can be transforned 
by electric d'scharge particle accel
erat10n methods. Ideas for development 
of resIstant plants are correct. 

I 
~ 
o 

I 
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Q~~E!~ts (cont'd) 

1t) Determinatton of v~ctor 
competence and efficiencies for aGMv. 

12) Establishment of a network of 
scientists associated ~'th control 
of bean-Infecting gemlntvlruses. 

'3) PublicatIon of a Newsletter on 
Gemtntvlrus Research. 

!!'e~~~: 

Unlvers1ty of ~'sconstn Continued research act1vtty. 
US-PI. US-Co-PI, laboratory cQu'pment. 
growth chambers. half-time specialist 

CRSP 

Postdoctoral fellow. half-time 
speclaltst. equipment purchase. 
suppl\es and expenses. tlavel support 

Untverstty of Puerto Rtco 

US-Co-PI 

Host Countdes 

Donltn\can Republic. Jamaica. 
Honduras. N\caragua. Costa Rica. 
GuateR~la. Mexico. HC-Pls. HC
Scient'~ts. f1eld plots 

CIAT 
Franctsco Horales. greenhouse. 
growth chamber, whHcf1y coloilies. 
laboratory 

Annuau reports. trip reports. and 
wor!< pl.ms. 

1) CRS? fundtns is available at 1evel 
requested to support US and He acttv-
1t'es as outlined. 

2) He personnel continue to be avatlable. 
3) High qual\ty postdoctoral and students 

can be attracted to project. 
4) Internattonal travel Is allowed. 
S} Political stability In host countries. 

I 
'.0 .-

I 
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August 21, 1990 

Dr. Patricia Barnes-McConnell 
Bean/Cowpea CRSP Management Office 
200 Center for International Programs 
Michigan State University 
East Lansing, Michigan 48824-1035 

Dear Pat: 

I a~ pleased to confirm the continued willingness of our 
college to support Dr. Douglas Maxwell's participation in the 
Bean/Cowpea CRSP. CALS 1s supporting th1s research through 
technical support to Dr. Maxwell and through funds on a regional 
Hatch project WISO. 

We are extremely pleased with the advances Dr. Maxwell has made 
in this research, and we are optimistic about"the potential value of 
developing the technology for transgenic beans for the U.S. 

Sincerely, 

~-*.4-
K~neth H. Shapiro 
Associate Dean and Director 

KHS/nf/1186j-46 
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AGENCY FOR INTERNA.TIONAL DEVELOPMENT 
UNITED STATES A. I. D. WSSIOtl TO COSTA RICA 

"' ... '., """0' &Nt--,. 

Or. Douglas P. ~Exwell 
Professor and Chair 
University of Wisconsin-~~dison 
Department of Plant Pathology 
Russell Laboratories 
1630 Linden Drive 
Madison, ~1 53706 

Dear Dr. Maxwell: 

January 9 , 1991 

APO. Miami. FL. 3'; .~:O 

Telephcne 2'].:5.:5 
Telox 3':50 A i~C H ;. :;-; 

F~.( : ~:;; , :: -J..l . J.~ 

We refer to your letter and proposal for E!xte~ding the USAID 
centrally-funded Bean=Cowpea CRSP. This Mission is pleased that 
Costa Rican collaborators are included in the proposal and we are 
prepared to provide travel clearance as appropriate and. otherwise 
generally facilitate project efforts. Unfortunately, USAIO/Costa 
Rica is not in a position to providl: financial support. . 

Dr. Ramirez and her associates at the University of Costa Rica 
enjoy good reputations among their scientific peers, both nationally 
and internationally. We feel confident Or. Ramirez, et.al. will 
make SUbstantial contributions to the proposed research efforts. 

Sincerely, 

;#)I{j, {;.u,<..:---. 
,. 

William 8. Baucom 
Chief 
Rural Development Office 
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UNITED STATES AGENCY FOR INTERNATIO~rAJ.J DEVELOPMENT 
KINGSTON, JAlVIAICA 

6B OXFORD ROAD 
KINGSTON 5, JAMAICA 
TEL: (809) 92&-3645 thru 9 
FAX.: (809) 929·3750 or 2 

Dr. Douglas Maxwell 
Professor and Chair 

IdtlBa 
~~ 
.lflil' 

Department of Plant Pathology 
University of Wisconsin-Madison 
1630 Linden Drive 
Madison, WI 53706 

Dear Dr. Maxwell: 

USAIDIKINGSTON13210 
WASHINGTON, D.C. 20090-6950 

Jan ua r y 9, 1 991 

In response to your letter of November 23, 1990, we are pleased to 
provide our support for the research you are conducting in 
collaboration with Dr. Wayne McLaughlin, Biotechnology Centre, 
University of the West Indies. Grant funding for renewal of this 
research effort will be provided under USAID Bean/Cowpea CRSP. 

The research will not only help Jamaica's understanding of virus 
diseases of beans, but also build her capability to work with a 
major class of plant diseases. In addition, this research should 
help to strengthen individual and institutional linkages between the 
University of Wisconsin and the University of the West Indies. 

Sincerely, 

_c;t;)"J 1-s. ~ 
Stephen A. ~adek 
Director 
Office of Agriculture anj 
Rural Development 
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LNIVERSIDAD DE COSTA RICA 
Co~~ Rica· America Ccmrall 

T~h;x: UNICORl2544 COdigo P(')~IQI 2060 
Fucs. (~M) =,4 2723 

Dr. Douglas P. Ma~ll 
Professor and Cha1rpefS()n 
Department of Plant Pathology 

Septhmber 4, 1990 

COUtge 01 Agricultural and llie Sd~\lc(*, 
University or Wiseons1n"'MadisOfl 

FAX: 606 2632626 

~ar Dr. M~ll: 

The present letter is to support tile participation ot tlle Mol~ar and C&l1U1ar 
R~arch C€'fittr (CIBCM) of th~ Univ1&fsity of Costa Rican in the collaborative 
proyed 'Mol~ar appTooche~ for ~ntrol of 'OOan"in!~ gGminiV'iru~Q. 

Th9 collaboration ootvmn $dff)fl~ of til~ Univ~sity of Wi.sconmn and tll~ 
University of Costa lUca woUld not only ~ making a. substanctal contrtt}utton in a 
new and txtremely important !i01d of biotecl:ulOl0gy and Virology I hut woUld bt& 
also h$lping a truly tlational and 1n:Ugenous et!ort of a small country 1ikc& Costa . 
Rica to attain self reoUance in resear~h. 

PLCH/alcv 

cc: Fi1~. 

Sine~fely yours, 

~\.~ . I 

~~v\"~ 
Dr. Primo LUiS Cllavarria 
Viee~presi<1efit fo Res~arch 
University of Costa Rica 
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tUPU9LICA OO MlfUGe.r.A 

S~~ tl~ ~~ .A~J1~~~W~ 
DEPARTAMENTO OE INVES'rtGACIONES AGAC)Pr;:CUARIAS 

Santo Domingo, D.N. 

17 A30.1990 
Senor 
Douglas P. Maxwel 
Pl Sean/Cowpea CRSP 
Profesor of plant Pathology 
Universidad de Wisconsin ~ Madison 

En referencia a au FAX de Julio 30 de 1990, me he grato 
comunicarle que estamog d e a cuerdo con au propuesta paca una 
exte nsi6n de cinco aries , por e1 per!odo 1992 - 1997 del 
Preyecto sabre "La aplic~ci6n de estrat@gias moleculares, 
para e1 control de Geminiviru~ qu~ infectan e1 frijol. 

Por otro lado I con relaci6n a 1a 1ng. REYNA trE RESA 
MARTINEZ I Ie comunicamo6 que estamos gas t ionanClo su 
incorporaci~n al Departam~nto de Inve3tigaciones 
Agrop~cuarias, en 01 .;Area d@' Proteceion Vegetal.del CBSDA. 
Proximamente remitiremos cart:a. sobre ella, requerida en su 
fax d~l 28 de febr@ro de 1990. 

SM 
jr. 

At e nti.\mente, 

I 

/---.. -
-M.~TES METZ 

Investigaciones 



Dr. Douglas P. Maxwell 
Department of Plant Pathology 
University of Wisconsin 
Madison, Wisconsin 53706 

Dear Dr. Maxwell: 
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August 11, 1990 

In reference to vour FAX of July 30, 1990, I am glad to info~ you 
that we agree wlth the proposal for an extension period of 1992-
1997 for thl:! project "Holecular Approaches for the Control of Bean 
Infecting Geminiviruses". 

Another matter, with relation to Ing. Reina T. Martinez, we are 
taking steps for her incorporation into th~ Agricultural Research 
Department in the vegetable protection area of CESDA. 

Soon, we will \-Trite a letter about: her, in response to your F~".-'{ of 
February 28, 1990. 

Sincerely, 

Agron. Socrates ~etz 
Director Departmentao Investicaciones 
Agropecuarias 
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SECTOR PUBLICO AGROPECUARIO Y DE ALl\tENT ACION 
INSTITUTO DE CIENCIA Y TECNOLOGIA AGRICOLAS 

Km 21.5 Carrclcra hacia Am~llilljrl 
B:irccnas. Villa Nueva 

Tcls.: 0312008. 0312009 
Guatcmala, C. A. 

DR. DOUGLAS P. MAXWELL 
Prorfessor and Chair 
Department of Plant Pathology 
University of Wisconsin-Madison 
1630 Linden Drive 
Madison, Wisconsin, 53706. 

Dr. Maxwell: 

NO.PPF - 90-077 
19 de Julio de 1990 ' 

Recibi su carta de fecha 10 de .Tulio/90 I acompanada de un 
res6men de su proyecto dentro del CRSP; como respuesta, Ie envio 
copia de un FAX enviado a Usted can, un resumen de nuest:ros 
objetivos dentro del Proyect:o Regional de Frijol para 
Centroamerica, Mexico y El Caribe PROFRIJOL. 

Es mi mayor interes sar miembro de su Proyecto: pudienco 
colaborar enla mayoria de los objetivos asignados a los paises 
hue sped (He). 

Esperando mas noticias suyas: atentamente: 

C9071977.RRR. 
RRR/mntt. 



Dr. Douglas P. Maxwell 
Professor and Chair 
Departmant of Plant Pathology 
University of Wisconsin-Madison 
1630 Linden Drive 
Madison, Wisconsin 53706 

Dear Dr. Maxwell: 
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(608) 262-0920 

I received your letter dated July 10th, in which you sent to me an abstract of 
your CRSP project. As answer, I am sending a copy of the fax sent to you with 
a list of the object.ives of the Bean Prclgram in Cent,·al Amet"ica. 

I am very interested in being a memb0r Clf your proj ec t, so I would be very 
glad to colaborate in most of the given objectives of the host countries. 

lng. Agr. M. C. Rafael R. Rodriguez C. 
Coordinador P~ogrruna Frijol 
Inst.it.uto De Ciencia Y Tecnologia Agricolas 
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SECTOR PUBLICO AGROPECUARIO Y DE ALI~IENTACION 
INSTITUTO DE CIENCIA Y TECNOLOGIA AGRICOLAS 

Km 21.5 C:mClcra hacia AmalitJ:.in 

NO. : 

Bjrccnas. Villa Nueva 
Tcls.: 0312008.0312009 

Gualemala. C. A. 

( 5 02) (9) 3:1.2002 
3 12 008 
3 1 :2009 

A: DR. DOUGLAS p. lAAX\·JELL"" DEPARTMENT OF PLANT PAmOL.OGY, UUIVERSITY OF 

WI SCOut.S IN... MAD I SON 
F~ NO.: 

o t:' I NG. RA;:'AEL RGOR I GU EZ C. ... COORD I NADOR PROGAAf-1A 0 E FR I J at. leTA ... GUATEMALA co , ________ ..,..;..;.. -~7r;;~ 
/" .' .! .,,"-, .. .',> , 

. ".:' '~" 
j -::-0 :I"..... ?:. ~,!" .... t.f"" 28 DE JtfAYO DE 1 Q~O. .. ".. ~ • ...",.. d.- . - . . :.'1 ~ .I. : 7 ----- - - --=-----:....; "' :" . -~ ~lO. DE HO':AS: OOS (2). -- ~'''' • .' == === = ==== =======:; = ==== = === = =::= :,"== = :: :: == = = = =::: = = = = === = = = = = = = = = =';;!;:;.~"';.". .,,' 

MENSAJE: PROV::CTO HO:;AIr;o DOMDO P~OFR IJOt . 
=======::=,!",:==~=-..::":========:=:O:=:":1=:= 

lOS S I r;u! E~JTES sOtl LOS OBJ :;rl '10:; O:;L PROYECTO IICO~nROl, i)';l, 'J I RUS D~l. MOSA I CO DORADO Q~lo F:llJOL (BG.'W) E~! LO~ 313i:MA5 DE PRO!)UC:CI(:)t~ 02 F~IJOL EN CEtlT~OAl4iRIie"~ POR ~iED 10 DE VAiH i7:DADES RES I S'rS'!T~~ '( HANEJO ItITE(;f,ADJ DEl. 'JECTOR". 

1 ) OBJ Ell iOS 

1 • 1 cm..1l!.11!VO·S G'~}l~~1l.ES 

El. FROYECTO 11 ~~H; POR OSJ ::i:'J;J~) ~2~:;RAbE5: 

4) ,".J:-:~ : :T.Il.~ LA P~CDUCTI'lI~:~!) DE LOS C~Ln\'A~ES DE i-:'"':.JCL E~i LO::; PAISES DEL AREA DE PROFR1JOl. 
. - . ~ 

B) AilHe:'lrAR LA PROOUCCICi~ i:~ j~IJOL E;I LOS PAIS~5 EN DONOE EL BGMV HA RED..\:!. 
CIDO CONSIDERA6lEMEilTE LA PI\QDliCCION DE ESTE Git~r!C. 

C) NEJGRAA LA SO$TF.NlaILIDAO Li£ LOS SISTEw\S DE Pi100UCCION DE FRIJOL, :1E~ DIANTE EL usa ,,: .~ 1050 DE H~~NEJO INTEGRADO. 

mau. 
10-1-90. 
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NO. DE FAX: 603-263-2626. 

PARA LOGAAR ESTOS OBJETIVOS GENERALE~S SE PERSEGUIRAN LO!i OBJETIVOS ESPEC1FICOS 
S I GU I EN TES : 

A) 

B) 

C) 

0) 

E) 

~) 

G) 

DESARROLLAR EN ESTRECHA COLABORACION CON EL PROGRAMA DE FRJJOl DE crAT, UN 
NUMERO SIGNIFICATIVQ DE llNEAS EXPERIMENTALES DE S~1ILLA ROJA Y NEGRA PEQU! 
NAS COU A!. TA I~(;S I STENe IA A BGMV Y t1ADUAAC I ON PRE;'COZ. 

OESAAROLLM UN NUMlffiO S I GfU FIC/nl \10 DE POBlftJ: JONES SEGREGANTES DE GRANO ROJO 
Y NEGRO PEQUENO A PARTIR DE RECOMBINACIONES DE PROGENITORES co~ ALTA EXPR£-
SION DE RfSISTENCIA At. VIRUS oe:L MOSAICO DORADO DEL FRIJOL (8GM\I) Y PROGEPH"'" 
TORES CON MADURACION PRECOZ ES1ABlE, A TRAVE5 DE AMBIENTES QUE EN CONJUNiO 
CUBRAN LOS HABliOS DE CRECIMleNTO Y TlPOS DE .AAQUIrECiURA DESE,~,aLes PAM m_ 

l.OS SISTEAAS DE PRODUCtiON DE CgNTRO ANERICA Y l1E.X1CO. · 

EVALUAR LAS LINtA~ EXPERIMENTALES MAS PROMISORIAS BAJO CONDICIONES R£PRESEN 
iATIVAS DE LAS FINCAS DE lAS PRINCIPAlJ::S AREAS DE PRODUCC10N, ACTUAlES () 0: 
POTENt f ALES. 

INr~i1CAH8IA~, MATE;UAL Gt:N~TlCO, 2 'NiOfH'iACIO~~ :~HilELOS PROGAAMAS DE FRIJOL 
DE GUATEMALA, EL SALVADOR, HAITI, Y ~1EXICO, ASi COMO EL PROGRAM DE FRIJOl DE 
CIAT A TRAVES DE PROFRIJOl. 

DETERMINAR 0 DISENAA l'1EOIDAS D~ NANEJO I~TEGRI~DO ~E LA MOSCA BLANCA (Bemlc;Ja 
fabac i) '( DEL BGMV. 

oaTs!{~? !~!FORMAC!OH S09RE El GRADO DE ASOCIACJON GENETICA 0 FISIOLOGICA ENTRE 
l.OS G:tles PARA Rt;S I STENC r A .~L BGMV Y L.OS GEN ES PARA HADU!lAC ION PRECOZ. 

HACER OISPONIBLES LAS LINEAS EXPERI,'1E~aAl.ES MAS P~OMI50RIAS A OT~OS PROGRft.MAS 
NACIONALES. 

ATENTANENTc, 

ItiC. ~AF'}\2L ~,0:)q!~~2:: c. 
GOOKDlrJAOOR PROGR/\i'V\ DE FiUJOL. ICiA 

R~R/r..all. 
28- 5- ~O. 



-102-

THE UNIVERSITY OF THE WEST Il'JDIES 
THE BIOTECmrOLOGY CENTRE 

'~ 

TI::L; \809) n7·ZZ90 if nu.x: 11!3 JA 
~A)( : (809) 9Z9-<i619 

'to.'O" KII\CSTON 7 
JA .\tAlC A 

Or. Douglas Maxwell 
Department of Plant Pathology 
Russell Laboratories 
University of Wisconsin-Madison 
1630 Linden Drive 
Madison, WI 53706 

Dear:' Or. Maxwell 

Augus t 22 t 1990 

This is to conrif"i'll that the col1ctborative research project ent;~led 
Itr~olecular Approaches for the Control of Beaflolnfecting Gemini'liruses" 
proposed betw-Jeen YOUi" departmp.nt and the 81 otachno 1 og./ Centre 
(Or. Wayne MCLaughlin) will get full support from the University of 
the West Indies. Once the project has been approved and funded the 
University of the We~t Indies will ~stablish a subocontract with the 
University of Wisconsin to administer the fund. 

Best regards and good luck. 

Yours Sincerely A ,I' 
tz: {C"£/'- a--(' 

,. , 
~.H. Ahmad, Ph.D. 
~irector 

MHA/rr 
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(rt":? ~J 
Centro Internacional de Agricultura Tropical ~:J...!i \ 

18 July 1990 
OP-217 

Dr. DOUGLAS P. MAXWELL 
Chairman 
Depto of Plant Pathology 
University of Wisconsin-Madison 
1630 Linden Drive 
~lisconsin 53706 

Dear Dr. Maxwell: 

This is to express CIAT's continuing interest in the study 
of Bean Golden Mosaic Virus; (BGMV) and to indicate our 
support for the CRSP project entitled "Molecular Approaches 
for the Control of Bean- Infecting Gemin:i. viruses" 'IIi th 
emphasis in Central America in Cent~al America.and the 
Ca:ibbean region. Our Virology Research Unit will 
collaborate in this project. 

We believe that this cooperation is critical to the control 
Qf this important disease which is a major constraint to 
bean production in the countries located in the project's 
target area. CIAT's collaboration will include expertise 
in the areas of bean breeding and virology, essentially 
through the provision of sources of resistance, breeding 
materials, and virus isolates. Also, technical assistance 
will be made available to scientists involved in t~e 
projecto 

We look forward to a successful collaboration in this vi~al 
area of bean related research. 

Sincerely yours, 

GUSTAVO Ao NORES 
Dire~tor General 

r;f. 

cc: Drs. D.R. Laing, F. Morales 

'.tJ",ng Jocress. ':'oeo Jerec 0 i 1 3. C..loLi C OLOM 61,,\ -;- ~1t!lI ~ 57':3 9 C '.,l, T C;:) ;;- C)'JIC::) m 10 57 C,3; 30: FAX 57·:3 ·a·!7:-13 r oJl 57· :3·675050 
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fiSCAl ·YEAR 

BEAN/COWPEACRSP PROJECT FISCAL REPORT BY LINE ITEM* 

PERSONNEL 

CARBBBEAN BASiN/UN@VIERS3TV OF WISCONS&N/MAXWElL 
(Former~'!i Domi!11l~call1! Repub~uc/UWm/MaxW'ell) 

t:,QUIPrf,ErH TRAVEL OPERATIONS TRAINING"'· OTMER DIRECT OVERHEAD TOTAl". ~ US HATCH HC HATCH·~'" 

n 81 
FY, S2 
FY 83 
FY 84 
F'f 85 
HBM 

- • - - • - • • • - - - - • • PRO J IE C T MOT I H E X 1ST IE NeE - - - - - .- - - - - • . . -

GRAN. m TOTALS 
GRAN i lVi .. PERCiENi MIES 

FV 869 
fY ST 
fY&I 
fY 89 
n 90 
fY91 
n' 92A 

Grent $'2 $ub~~t=!e 
Grant (Il Percentases 

GRAtH lEAR 

$0.00 
0% 

14,109.72 
39,997.96 
51,873.00 
30524.00 

$1·36, S!y-'~,~ 

41% 

SO.OO 
0% 

0.00 
0.00 

1,000.00 
2,573.00 

e.1 ~ '!l7<! /Ul 
... 1/ , ___ • ., ......... 

l% 

$0.00 
0" 

SO.OO 
0% 

• PRO J ~ C i ~ 0 V I c! 

276.51 
4,931.:55 
8,573.91 
~,533.00 

$ZO,3~4.S3 
6% 

1,953.29 
9,591.06 

16,r59.00 
lL.HiJ!Q 

e'1to .r..!!iL -.:c. -""'_."'" 
12% 

0.00 
1,255.14 
2,647.00 
5,192.1]fL 

eu:. nol. 11. 
_ ~ ..",'WI"" • • ...,. 

5% 

to.CO 
0% 

SO.OO 
0% 

$0.00 
0% 

so.oo 
OX 

SO.OO 
0% 

E X 1ST E N t E - - - - - - - - - - - - - - -

0.00 
3,529. n 
6,060 .00 
1.342.00 

etn 07!1 ·n _ . ..."".,,,,, . ~ 
3% 

7,169.39 
27,889.41 
37,806.09 
25,886.00 

eos .'l''l'n !aO ""_," , ..... _' 
30% 

23,526.97 
'.[3,000.03 

125,119.00 
90.425.00 

e. 7! 'l[ ., .t!:. 'T1! lint _ ....... ~,_ • ...,.v.., 

100X 

12,653.46 
68,252.36 
65,553.00 
17,644.00 

1!.1fll::>.:.71!Jl.. ... eUJ.1n::> .. !:!::> - ... ~~,-,~.-y -,--,"Y~.-~ 
67% 33~ 

SO.OO 
0% 

C.OO 
O.GO 
0.00 
!!Jill.. 

SOAJO 
0% 

I 
I-' 
o 
L/'l 

YEAR 1 
YEA~ 2 
YEAR :5 
YEAR 4 
YEAR 5 

62,450.00 
65,700.00 
73,000.00 
81,500.00 
86,000.00 

33,500.00 
32,750.00 
15,000.00 

10,400.00 
11,000.00 
16,800.00 
18,000.00 
19,000.00 

24,600.00 
21,850.00 
32,000.00 
34,900.00 
36,900.00 

3,500.00 
3,700.00 
B,OOO.OO 
9,000.00 
9,500.00 

5,300.00 
5,600.00 
8,200.00 
9,000.00 
9,500.00 

:53,500.00 
35,300.00 
40,700.00 
47,925.00 
50,725.00 

173,250.00 
181,9iJO.OO 
193,700.00 
205,325.00 
£16,625.00 

70,200.00 
73,700.00 
7&,500.00 
83,20u.00 
87,800.00 

NR I 

5/lO0.00 
?,oon . .Q!L 

Extension Subtotals $368,65().00 $~i.250.00 $75,200.00 SH56,250.00 $31,700.00 1037,600.00 Z2Ga,150.00 $970,800.001 $970,800.00 $393,4;)0.00 
Elttens~OI'l Percentages 38% 10% S% 16% 3% 4% 21% 100% 71% 29l 

G~Ael T #2 TOTALS $505, 154.68 $102,623.00 $95,514.83 "q5,~34.35 $1.8,794.14 $46,531.11 5306,920.89 $i,303,473.00IS1,303,473.CO $557,502.82 
GRANr «2 PERCtNiAGES 39% 8% n 15% 4" 4% 23% tOOX I 70% 30% 

I 

TtJTAt.S eOH\ GRANTS S505,154.68 $102,623.00 $95,514.83 $195.~34.35 1)48,794.14 $48,531.11 $306,920.89 $1,303,473.00151,303,473.00 $557,502.82 
PERCENTAGES ISOTH GRA"lTS 39% 8% 7'1. 15% 4% 4X 23% iOOX 70%30~ 

-"FigureS-through f1{ 90 are actual e~penditures or match reported. H 91 on ere estimates based on bl.ld9.:>ts submitted. 

U {reining not reported separetelyuntll beginnIng of serord grant (5/7186) • 

Nil 
NR 
NR 
WI< 

$0.00 
0% 

$0.00 
OX 

so.oo 
. ox 

.. • .. 5;nce thl'.!grent document does not refer to cOlltr\1;Altions blf !lost tountr'l ir;stitutk~~s , rCf""Irting of HC motch has not been required. ' Only in recent years 
t-':lVcPls been er.c!)Ursgeci to report estimates of t·~ conto·jt:;;ltions to pr vject o;:osts. NR = Not Repol-t(·d. 
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n 92-97 B:WJ/COHPEA CRSP 
FIVE-YEAR PRo.:J'EC'f ~JSIOU pnOl'OSAL~~ 

1. Name andAdd~ess of r~ead Inst.itut.ieJln: 

a. FY 89-92: 

b. FY 92 ... 97: 

b. FY 92-97: 

a. FY 89-92: 

h. H 92-97: 

None . 

Department of Crop and Soil Sciences 
Michigan State University 
East Lansing, l·l\I 48824 

Dr. George L. Hosfield 
Department of Crop and Soil Sciences 
Michigan State Univorsity 
East Lansing, MI 48824 

Nona 

Dr. Ana Ruth Donilla Leiva 
Associate Professor, Applied Biotechnology 
Center for Food Technology Invc!stigation (CITA) 
University of Costa Rica 

. San Jose, Costa Rica 

Dr. l~ark A. UeD<mrsax 
Department of FI:}od Science and Human Nutri tian 
Michigan State University 
East Lansing, ~I 48824 

Dr. Z,taurice R. :Bennink 
Department of FIJod Science and Hwnan Nutrition 
Michigan State University 
East Lansing, M:[ 48824 

Dr. S. Suzanne Nielsen 
Department of Fc)od Science 
Purdue University 
West Lafayette, IN 47907 

Dr. Apcil C. l1~uJon 
Department of Fc)Ods and Nutri Hon 
Purdue Universi1;y 
v~est LafaY'3tte, IN. 47907 

"Because of the 5i ze of tt10 complote proposal s. the proposals presented t,ere are sLIllIimr; es. 
COfl'lpletfl versions are available from the CRSP Management Office. 

Pr~yious Page Ilia 
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Dr. Ray A. Brassem 
Department of Horticulture 
Purdue Universi'!;Y 
~Jest Lafayette , IN 47907 

D~. Sue Kenyon 
Visi ting L.octuX"sr, Indiana UnbTarsi ty 
Purdua Uni versi'l:.y 
West Lafayette, IN 47907 

Gerber Prcducts Company 
Mr. Albert D. Bolles 
Mr. Frank B. Kelly 
Mr. Elton H. Hart9X' 

4. Title @f RefJOiu:en: Improvement of Digestibility and Nutritiollal Quality of Common Beall (P. 
vulgaris) Through Traditional Plant Breeding. Molecular Biology. alld Food 
Technology 

$897,5uO 

Name: 
Title: 

Address: 

Signature: 

Dr. Eldor A. Paul 
Chair, Dept. of Crop and Soil 

Sciences 
Michigan State University 
East Lansing, l4I 48024 

lsI Eldor A. Paul 

u. S. : ~:132 , 825 
He: Not reported 

Dr. Eldclr A. Paul 
Chair, Dept. of Crop and Soil 

Sciel1lces 
Michigar,L State University 
East LarAsinq, ~iI 481324 

lsI Eldor A. ?aul 
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B~ief Statement of Goals and Accomplishments During FY 81-92 

This is a new project tdlich will begin on April 28, 1992. 

a. Significance and rationale of thQ proposed resoarc:l1 

(1) ImpoK"tance of b0Mtl in di€.l'ts~SlM.ll~scal0 falCTIlors in lesser 
dmvo!oped countries should produce foods t:rlat provide sufficient 
di~tary pK'otain and en~r9Y to pr(llv(l)~'lt prot:elil'i~calodQ 
malnutrition for all age g:r:oups and to a!J.ot>l good growth in 
children. Providing adequlliita protein and energy requires 
sufficient production of high qtm.1ity, reaLdily acceptable foods 
that maet nutritiona l t,'oquiram@nts . Quality impli0s that 
eS~elntial nutrielntrl art) prl!UlGlnt in adequate (mounts and are 
reladily digested ()lnd ab:'3orbed. The projec:t personnel are 
cognizant of tho nE1H~d to blil concat".-mid l·1ith p170tain and energy 
production per 1!!1it of land, and \.-dth food acceptability; thus, 
thm main fOCWll of th~ prOpl)13€lld t'e~mu:ch t1i.ll be directQd tOl<mrds 
improving tht) bioil1vailability of both protein and carbohydrate in 
dry beans. 

(2) Limitation of beans in di0i:fuI~BeM9 zu:o reladily eOruJuromd and are 
IV.ajo&' som:cea of protein, .anergy and othGH;' nutriemts in the diets 
of H!M.l1=scal® prodycf.u:~ iu lesss&' d@velot:,ed ccmntt"iIlUIJ, HO'VIQV(U', 

tho bioavailability of b@ilUl protein is con.9iderably lOl1'9t" than in 
e@rQ~l grail19, soybeanB or animal pt"oducts. In addition, the 
sulfm:~eontaining amino ?cid!1J are limi tinc;r if! bean and cO~i!?ea 
protein. 

(1) Basic research 

(a) Introduee novel ganef!! that modify seed digestibility and 
nutritioMl quality into common bean through genetic: 
engiuQ(l}ring 

(b) Elucidate the genetic (lind internal controls of bean seed 
indigestibility and ascertain effects of protein control and 
flavonoid ~ontrol genem on digestibility by characterizing 
the diq.;J·.';.bility of e(,lIch bean seed nsarve protein fraction 
(phase~.U.I1 .• 46%: G2, 12.%; albumin, 16%; alkali soluble, 20%) 
in genQtic stocks with different flavonoid levels 

(c) Identify the causes of starch indigestibility; determine the 
re.lativG) contribution .;:,f indigQ9tible starch a.nd fiber to 
gastrointestinsl distr€l!ss; af'd improve starch digElstibi li ty 
through genetics and food processing 
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(d) Characterize indigestibility of bean seeds and determine the 
interrelationship between indigestibility and proteins, 
carbohydrates, flavonoids. and seed <:oat afterdarkening and 
hardening 

(2) Applied research 

(a) Refine, test and implmrnent a low coat ill vitro system for 
rapidly screening bean germplasm for indigestibility 

(b) Establish the range of variability in di9GS~ibility of an 
t'lxtoMivG germplafJrll cc)llBction of common boan and provide 
plant brtHldeI's and other reLHu~t'cl1(u:g "dth inf(n:~filation on 
screening methods and appropriato get~plasm to improve the 
diqostibility of beem soed proteins (lInd carbohydrates through 
plant breeding 

(e) Cht.u:acteril!'a~ the eff(lJ(:ts of processing procedures on bean 
s(lU~d indiqo!Jtibility and nutdtivQ va.luo 

(d) Dev~lop & vil1a9'o~lev~}l technology fox." tha production of 
weaning food produc~s 

(El) Dev@lop tochnology to reduce cooJdng time of beans and 
tQchnology to prQv(mt or x."9verSQ th(9 hard-to-cool~ daf act 

(3) Short-te~ objectives 

(a) Initi~te traditional plant breeding and genetic engineering 
eomponent!J of the pro~,osed research 

(c) Implmnsnt a SystElI!l for: screening gal70plasm for indigestibility 

(d) DeteE:rnine the digestibility of seed protein~ ~nd carbohydrates 

(e) Establish the affects of seed co~t flavonoids on the 
digestibility of the J;;1F;'oteins and carbohydrates in been 
cotyledons 

(f) Evaluate steam and solvent extraction procedures, and drum 
drying of bean flour, as appropriate technologies to produce 
a l'~eaning food for infants 

(a) Construct approp~iate gene and vecto~ transformation systems 
for transfer of sulfur-rich protein gene(s) to common bean 

(b) Charac~erize the indigestibility of bean seeds and ascertain 
the contribution of the protein fractions and carbohydrate 
components to total digestibility; increase bean 
diqsstibility by removing or reducing interfering bean 
components (e.g. flavonoids) through genetics or treatment of 
the beans to render the interfering components inactive 
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(c) Determine the inheritalnce of bean seed indigestibility and 
develop c:ultivars with improved digestibility 

(d) DElve lop procossing prc1cedm:"es and technoloqy to develop 
suitable and desirablel weaning foods 

(e) Implement processing I:lrocedures that rnake b0ans more easily 
digetstgd and contl~ibut,0 to better health of developing 
country populations 

a. u.s. students~It ifj anticipated tMt sevora.l U.S. 9t'aduutel students 
(ernpMmis on reeruitnmnt of ~;O!!lIG;ln, minority and phy~ically impaired) 
will be fjupported by assistantships at Michigan State and Purdue 
Universities. The studt;;lnts t1ill t'30rl1: on aspoc'ts of bean seed 
digestibility and conduct l,'Gseall,'ch leading to deyreQs 

b. Host Country students==There a.re no He ~tudents currently working on 
asp~et9 of the propo~€ld projact at l·iichiqan State or Purdue 
UniVQr£liti619. It i~ oxpected that from 1:'10 to four graduate students 
and sornGl undorqraduil!te8 will twi."J!: at the eITA Laboratot'y in Costa Rica 
on technological asp@cts of food product development, villa9'e~level 
food product devolopm~mt SYBtt'ilffill to l?rcm~ote t:hl~ dev~ll1oprnGnt of t'Ural 
agricultural indUBt:i:y in tha n2nds of 9nmll~~IC;lAlo farrn€lrs, and 
m~thodole<JY to comriloi:(;liali~a b®an food prodt\ct:s '1i th emphasis on 
uaaninq foodg. Engligb. lanqu..:.l9<ll training Glt l·llW and Pm~due Hill be 
filJl\do available to He students to oUC:01.U:a9'9 thair attendance in 
graduate school at the respective U.S. institutions. 

(1) Post=doctoral rasearcn opportunitie~ by He and othor developing 
counb:y P()t"solIDel for in=depth study of g'~n0ticp biochemical and 
t:acilnolcgical aspGcts of the specific obj~ctives 

(2) Collaboration ,,1ith visiting' profeH,mionals on 6~12 m{)nths~basis to 
provid(;} for compltilm~ntaJ:Y r0s~arch and tl,'i!ininq opportunities 
between U.S. institutionsmd th0 He institution 

(3) DevQlopment of diet, nutrient bioavailability and human health 
training pr09'rarnl'J directed touards agriculture extension agents 
and He and developing country students to ensure technologically 
sound data 11!'nich is socially acceptable and economically 
justifiable to apply it to target countrhs. This 'fill 
n0cas3itat~ davalopment of a training manual outlining critical 
control points impacting \'Ihieh adversely affect digestibility 
nutrient: bioavailability. SQfflID@r internships and short courses 
t,rill be implCiIDlEll1ilted to pro'tlide dit'ect: tra;i.nin~ in current methods 
of storaq~ quality aS9E!SSf!llent and processing quality control. 
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3. Ant.icipat.ed Impact. on He Populat.ion13, Espoeially Small-Scale Farmers and 
t7omen: 

a. Nutrition 

(1) Provide weaning food for infants 

(2) Increased bean consumption 

(3) Increased digGstibility and nutritive value 

b. Socioeconomic 

(3) Increased conveniGncG for kloans in diet: prolonged shelf life 
~d enhanced co~~~ility 

(1) Savings of fossil fuels 

(2) Limit deforestation 

(3) Improve soil fertility 

This research project is direct(1ld tOt1~rd inere~sinq the ccmsumption of dry 
be<iU1S in developing COUUt.t"iIilS and inereiu~inq the nutrient contribution of 
dry beans in diets of rural popul~tions in Central and South ~~@rica and 
East. Africa. Increased consumption and digestibility of becullJ \"ill permit 
an improveITIt'm.'t in the general nutritional health and growth of rm:al 
infants and adole5.lcl§1nts and the t'8ell~bGinq of all C1Juntry inlw.bi tants • 
Beans will be available for export, thus contributil:lq positively to 
country foreign exchanga and balance ofpayrnents. Dig~stibility of beans 
~dll be improved without compromising insect past alld disecHil@ 
resistances. Bean shelf life will be increased by ()vercoming the 
aftercmrlcening probl€l..l!l and variGties will be availahle that cool& more 
quickly th~n those varieties currently available. lraster cooking beans 
~1ill save on emu;'gy required to cooll: bean9 and the hU!Th:!fi labor required to 
gather fuel (most often firewood) 
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z. U.S. Agfieultu~al Roaaarcn Nood2: 

a. A9~Qi9 til~ valuQ of id~ntifiod genetic traits and ns~ brasding methods 
by mo&muting thQ conttibution 10£ t'QC!Qutly identified traits related to 
indigestibility and nutritio~l valuQ toward 1~hs fulfillm@nt of stated 
90&1s fo~ va~iatal imp~ovQm~nt 

b. Identify tnG) intet'l!ction of' t'fM!ently introdm:':Eld traits with othat~ 
impQrt~t agronomic characters in ordor to adjust backg~ound genotypes 
and bre®dinq ~trutagies for d~~loyrn~nt of the now characters 

c. D€ltermim~ the probable stability of nowly introduce4 traits and 
fllUl19'0St strateqio!ll for l."Gcorobilr!inq tho nOli trtlLi til ~.ri til appropriate 
9(!)flatie b!lek9roW!d~ 

e. R®eolmil~nd pdol!:'i t:i@9 §!O~ g@l'mpl&§m col1@c~io", maint:et1finCO cmd 
dav~16pm~nt by public iflg~i~ueion~ 



warrattve Sun~ry 

f~sram Goal: 
Reduce nutrlent losses \n human dtets 
of rural and subsistence bean 
consumers to dev~lop\ng countrtes 
through ~mprovecl dtaesU!lH it)' of 
bean seed protetns and carbohydrates. 

Ioc.ease conservatton of nature 
resources. 

IPr2j~ft Pur~~: 
Overcoa~ constratnts to adequate 
nutdent btoavaHabHH:y ~n dU"y bean 
caused by 1nd~gest~ble ~rotein and 
c~~bohydratas; ~;Gvtde a ~"ow~e~ge 
base to achieve st9ntf~cant advances 
1 .. bean se~~ d~gest~b~u~ty ancl 
nutr\ent btoava'labtl!ty through 
genetic technology. 

fY 92-97 lOG fRAME COSTA aXCA/MICH!GA~ STATE UNIVE~SIiY/HOSfIELD 

Objectively Ver~fi~ble Xnd~cat@rs 

~easure of Goal Ach\evemenl: 
Increased fanmer ~nterast t~ 
producing dry beans an~ cons~ticn 
of beans bV r~ral famtltesi 
nutrttional ~uality technolo0Y o~ 
food-stuffs w~]l ~ncrease; genetic 
technology wtl1 ~ncrease. nutrtent 
~\oava'lab~lity of rural consumers 
will ~ncrease an~ tncrease the heaith 
and wel~-be~n~ of f~~gtes; SG~] 
~ros~cn and consequences w~~l ~~ 
reduce~i affo~estat~on-~er@restatto~ 
wil~ be more ~auance~. 

Condt t tons u~at ~tl] indicate 
Purpose ~as Seen Achieved: 
Bean ~ult~vaU"s that are eas~lv 
d~9~sttble and that imp~ove 
btoavatlab~~tty off nutrtents ~~]] be 
ln~l'"oduceci to iamlers. iilere wtH be 
an ~ncreasn in p,oducttcn and 
consumption or ~ry beans ~n ~ul'"a] 
Central Amertcan and other 
~ean-cons~~log deve'op~n9 couot.~es. 
An trn~rovew.ent to t~e eenera] 
outriUcn. ~euH&1l anC! growth olf 
chtl~ren and adolescen~s @f rural 
commuo tti es ~n Central Aw~rtca and 
developing countrtes wtll occur; 
awareness b~ country ~nhabttants of 
eco~ogy and conservat ~ on of natural 
ni!SOun:es" 

HeaRS of Ver1ftcat~on 

Compartson of ~r~ bean product~on. 
interest and use survey ~aken before 
and aitsr tntroduct~on au i~pro~ed 
dry bean cult~vars an~ storage an~ 
cook~nm recommen~aliaRs to rurai ~c 
~n~ develo~tn~ country pcpulattons; 
release announcements of n~w an~ 
~mproved culttvars wili conta~n ~ata 
on tncreased dieesttbtltty and 
nutrtt~ve value. cltntcal studIes 
an~ surveys wtll show that rura~ 
f~~l~es e~ceed fAD/WHO reccmmenda
ttcns of ~atly reQu~rements for 
~r~te~~. calories and ether nulrt
ents. vnventories of se~plasro ~an~s 
4CliAi, e~t.D ~tl1 ~ef]ect ~~~rove~ 
nut~n ttcna] cu~t~vars; l~ura~~es gf 
rnuta~ts ~c ~mprcve ~~sesttb~ltty 
w~]~ e~tst; u~n~ase rel mt\onsh~~s 
aro009 ~~gest~ ~ ~1~ t~ anw ~ual~tv 
genes w~ll ex'st; cQuntrv su~yevs 
w~~l s~ow an ~mprcved e~ology: 
~~ee~i~; ~~csr~ fc~ "utQit~~nG~ 
~uau~ty established ~n ~evel~ptos 
ccuntr~es espec~ally among those 
~ork~ns ac,oss ces@ ~rojects. 

Evauuatuon of surveys inte~rated ~it~ 
~C vtsits an~ conttnual reasses~nts 
of nutrttlon and health of rur~l 
~c~u]attons consum~ne dry ~eans; 
continual reassessment olf ecology 
~ssues and natural U"esource conser
vat~on; consistent pattern of tra~n
tne (students and prcfesseona1sb 
establ~she~; bree~~n9 prGg.~s 
strenothened across CRSP projects. 

lrm~ortant Assumptions 

Assumpt~ons for Ach1evtn~ Targets: 
Host Country. Central American and 
develcpins country fanmers cont1nue to 
produce dry beans; store them on-farm for 
the~r own use; sell excess production and 
~ely 00 beans to fulftli prote~n, en~rgy 
an~ other nutr'eot requirements of 
ch\ldren and adults. 

Improved digesttbtlity and longer shelf
utfe of beans w\11 increase b1oavatl
abiltty of nutrtents of rural families, 
and ~4re convenient preparatton for 
eatin0 will shift labo. from coo~'n9 to 
tncorne-~roductng acttv\ties; ~ncreased 
bean product~on will ~rovide new market
~n9 opportun~t1es to enhance ram,ly 
2conosic position. 

improved digesttb\llty and bioavailab;l
ity of nutrients, shelf-life and cooking 
~onvenience win benefit producers. con
sumers and the ecolOGY of rural po?ula
t~uns in COS~a ~ica, Central runer\ca and 
develop~ng countries. 

AssumDtions for Achieving Purpose: 

.-" 
j-

J-

Dr~ ~eans ~emain a sienificant protetn. 
energy snd ct~er nutrient source to 
~1ets of ru~a~ famtlies io ~evelo91ns 
cou~tr ~ es. 

Dry bea~ production rematns advantageous 
for farmer storage, consumption and Sale 
~n preference to productng other crops 
that may be h~gher yielding and n~re 
eas~ly mcr~eted or purchas~n9 other 
foods. 

fuel usage and length of preparat10n 
rema1n a factor in prepar10g meals in 
rural areas; cookung t,me and 
preparatton convsntence of dry beans 
important to person preparing meals. 

Culttvars that are eastly digested and 
supply recommended levels of nutrients 
to diets are developed and made 
avatlabie t o farmers. 
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Narrative Summary Objectlvely Ver~ftable Ind\cators 

~!!U.!!~~: 
Stan('ilr~s of nutdUonal and culinary 
quallt~ of beans proposed to plant 
breeders. researchers and nutrtt1on
\stsi a comprehens\ve treat~se of the 
more useful methods for evaluattng 
the lnhertted physical and chemi cal 
qual~ty of bean seeds that contribute 

Ma9n1!ude of Outputs: 
Establ~shed food qualtty stan~ards 
for beans; publ~she~ @anuml ~~th 
standard~zed ~rotocol and utiiity for 
use by bean breeder~ and researchers 
on procedures and ~2thcdol~eies fer 
determining dtgest~~tlity. 

to nutrient content and b~oavat]ab'l- Oetenmtne the mode of innerttance of 
t~y. dtgesttb~ltty, soakabtltty, cook- bean seed indtaes~t~']ity: use a 
ab~l'ty. storab\ltty. consumer accept- s;sp]e an~ lo~-cost system for 
ance and added value to ~roducts. sc~eenin9 bean se~lasm for ~ndi~es

Character\ze bean seed \ndtgest~bil
tty and modlfy through cQnver.ttonal 
and molecular eeneUc alllllu'oacS'les the 
~rote'n. carbo~ydrate. ~lavono~d and 
other metabolic ractors affect~ng 
dtgesttb'1~ty to increase the 
btoavatlabiltty of bean nutrients tn 
human diets. 

G~aduates of tra'ning ~r09r~. 

Wew and tmproved bean vartet tes. 

!f!~!!~~: 
KICH!GAH STATE UNIVERSIT~: 
--Crop and SoH Sc1I;:41CeS Dept.--

~r\nctpal !nvesttgator [genettcs 
and illgronOmy) 

Graduale ~tudent trainina 
Provesstonal scientist training 
laboratory research 4chem~stry. 

btotedlllol09lf, !Denettc) 
Greenhouse r esearch (breell1~n9 

program) 
6' h: 1d research (breed ~ og pl"ogr2lm. 

field p]ots, 1l1\gest tb~ltty 
nurseries. s t andard genettc 
s t ocks) 

--food Sc'ence/HlL~an Nutr\tton Dept.-
Research sc tenti sLs «food sctent§st 

and nutritionist) 
Graduillte s tudl;:nt traintng 
Professtonai scientist tratntng 
Sholt-course training 
Ldboratory research «chemtstry. 

lIu:thods development, process;ng, 
nutr'ttonal qualtly and 
btoavatlabillly) 

atbtl~ty. infonr~tton fo~ p~ant 
breeders an~ other ~esea~chers on 
genet ic lin~ases , screentng methods 
an~ a~~ro~r~ato se~?]a~ to ~m~rGve 
the d'~cst~bi]it~ o~ ~ean s~ed 
~roteins anci carbohy~r&tes. 

Ma~e an~ e~hasts on female $raduates 
and tra~nees returntns to ~C an~ 
deve]o~in9 tountry tnstttuttons to 
strengthen ~ean research an~ teachin~ 
iofr~s~ruciure. 

Improved health an~ well-being of 
rural peop1e; better country ecoije9~ 
and natura] resource conservation. 

Semt-annual ~sannln9 Qeettogs of U.S. 
Prtnct~a~ En~estt9atGr and U.S. 
col laborat~ve sc~ent~sts; ~nth~y 
revte~ ancl plann~n9 meetinGS of U.S. 
PI and MSU (RS~ projec~ tearn; annual 
revtew and p~annins ~et~n9s o~ U.S. 
an~ He Pr~nc~pal Investigators an~ 
all collaborat~ve sc tentvsts. 

Annua] revtew off IIroject ~,Ql9U"ess an~ 
1I,'epClIrat iOI1l of Clnnl.lail progress 5'"ellorts 
by u.s. frtnc~pal Investvgate,; uist 
and distribution of re~Grts and 
lIublicattons by U. S. Princ~pal 
invesU!:latoll". 

Evaluaticn of facUttiles. I?roblems 
and logtstt cs of project; allocation 
of resources. coord tnatuon of 
technology ~mp]ementatton and release 
of new and improved cul U VZlD'"S - -by 
U.S. Pdncipal !nve:;Ugator. 

Means of Ver~ftcat'cn 

Requests from professtonal community 
for information and training/work
sho~ implementatton; semtnars and 
IMUl'kshops conducted. 

Si te v~sits: surveys of dry ~ean 
c9ns~~tton/d1ets of ~C an~ ~evelo~
ins country fa~rs and f~~t]tes. 

Compare di~est'bil~ty and btoava~l
ab~l'ty of new bean cultivars wtth 
ex\sttng bean culttvars. 

~intu~n preferred seed character
~st~C5 dcolcr, s~~e. s~a~e. f]avcr. 
etc.b o~ ne~ ~n~ ~~~rc~ed cultivars. 

lncrease~ numbe~s of ma]e and female 
~art ic~~ants ccnttnua]lv tn short
un~ ~onG-tc~ ~roe~ams . 

Important Assumptions 

interest ~n ~C and develop1ng country for 
nutritional standards for beans; accep
tance ~y breeders and research community 
~or testing methodologte~ and prolocol. 

Continued coop~ration and ach'even~nt of 
oe,jecthes among HC. developing country 
lin~a0es, and u.s. research scientists. 

Continued cvatlabtltty of facl11tles and 
resources. 

Interest a~ng HC. developing country and 
U.S. women for additional educatton and 
upwar~ mobtltty as professtonals in 
sctenttftc c~~n'ty. 

Maintenance c~ tnterest of rural fanners 
to ne~ and tm,roved bean culttvars and 
new t echnology of CRSP .esearch teams. 

Pu~ltcat~ons, ~resentations . ~roduct~on of dry bean seed and recommen-
dat~ons that wtl1 be dtstrtbuted to He 

Xncreased dew~nd for new and tmproved and developtng country farmers. 
bean cu]t~va~s . 

On-s tte vtsils to HC 

Semt-a~~~al and a~~ual rese~~ch 
proeress revte~s and reports. 

f~ nancia' support statements and 
doc~~nts prepa~ed and reviewed 
annually. 

Travel reports prepared and revtewed. 

A.i.D. ftnanctal su~port and U.S. and 
~C t nst~tut~ ons contribut i ons (cost
sha~~"i~ and ~"te.est reffia~" strong 
and available. 

,-
...... 
U1 
I 

rratn~n9 propas~ls susta lned ; language 
trainung implemented; newly trained 
sctenttsts returne~ to He to ln~;gorate 
pro9l"ams; developing country (in clCi1dH\on 
to HC) linkages des ~red and established; 
workshops enhance U.S .• He and 
developtng country lin~ages benefits 
from attaining 90als. 

Collaborative research progress 
continues and standard methods 
esia~li shed and accepted by dry bean 
breeders. research scient1sts and 
consumers. 

New and improved cull\vars are desired 
and gl'own by fanners and accepted by 
consumers. 
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~arral he SUlliinary Object\vely Ver~fiable indicators /Mealls of \/e\l"H~catioi1 

eilA LABORATORY, UN IVERS lTV OF COSTA 
RICA: 

Prtncipal !nvestt~ator (food 
nutrtUonisU 

Professtonal research sctenttsts/ 
food themhts 

laboratory research (ch~~st\l"Y. foad 
tIll'oduct develolPment. ecoi\()'\'1I~cs. 
surveys of rura~ pers~ettives. 

PURDU[ UNIVERSITV: 
Research sctent'sts dfood sctenttst. 

nl.!t\l"H~ol1~st. molecular 
btolog\st) 

Graduate student tratn~nG 
Profess~onal st\l:nUst tra ining 
Short-course tratnins 
laboratory research €th~tstry. 

digesttb\ltty of ~rotetns. nutrt
ent btoavailabtltty. senet1c 
engtneertng, COMA librar~cs. 

COSTA ~!CA/MICHIGA~ SlATE U~!VERSiTY/HOSfIELD cont'd 

Important Assumptions 
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MICHIGAN STATE UNIVERSITY 

DEPARTMENT OF CROP AND SOIL SCIENCES 

PLANT AND SOIL SCIENCES BUILDING 

~iay 17, 1991 
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TO: USAID - Bean/Cowuea CRSP 

FROM: Eldor A. Paul, Chairperson 

EAST tANSI!':G • ~flClIlGAN 0 ·IHII=4·1 J2~ 

FAX (H 7) 3H·H 7-1 

RE: Research proposal "Improvem@'nt. of cif gesti bi.1i ty and nnt ri t 1.onal 
quality of common bean (Po ~11garis) th~ough traditional plant 
breeding, molecular biol'ogy, and food tl!chnolo~". 

Dr. George L. Hosfield, Adjunct Professor of Crop and Soil Sciences, is 
sublilittin~ a grant propos.:!l entitled "Improvement of r1h;estibility and 
nutritional quality of common bean (P. vul~ar.is) through traditional 
plant breeding, molecular biology, and food te;hn()lo~v". Dr. Hosfle ld 
proposes to initiate the genetic phase of the project and develop and . in 
vitro protocol for characterizing flavonoid control gene end-products -
from explant: derived calluse He Hi 11 also characterj ze the effects of 
flavonoid control genes and ascertain .eoetic linka~es with bean seed 
indigestibility factorso 

As the U.S. Principal Investigator of the project 9 Dr. Hosfielcl will 
coordinate the t'1orlt and assure a smooth netto1ork among the genetic, 
nutritional, and technological componentso 

Dr. Hosfield is a respected res~archer in the proposed area of 
researcho He has an excellent publication record and has served in 
several leadership roles in regional, na tional and international b~an 
research activitiese He has collaborated for the paat 10 years on a 
Bean/Cowpea CRSP project addressing improved biological utilization and 
availability of dry beans for rural consumers in developin~ countries. 
Dr. Hosfield has served Michl~an State University well in international 
a.rictlltural activitieso 

All of the facilities in this ,large Department are available to Dr. 
Hosfield on this proposed proJect. The pro~osed research will provide an 
excellent means to enhance the training of U.So and foreign graduate 
students. The Crop and 5011 Sciences Department has an excellent record 
of tralnin~ foreign graduate stlldents and involving them in developing 
cottnt ry ins e i tllt t on build!n!! 0 

I wholeheartedly endorse Dr. George L. Hosfield as Principal Investigator 
for this proiect because of his research statllre and the need for a 
strong genetic component in the proposed oro1ect. 



-----.-~~-,--------.- _ ... 
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PURDUE UNIVERSITY 

AGRICULTURAL RESIl!AnCM 

TO: U.S. AID 0 Bean/Cowpea CRSP 

FROM: B. R. Baumgart~ Director 
Indiana Experimental Ag Station 
Purdue University 

DATE: May 10, 1991 

This memo is submitted to convej' thP. full and enthusiastic support for the 
proposed involvement of faculty in Agl'iculture at Purdue University in the 
research on bean digestibility as part of U.S. AID Bean/Cowpea CRSP. It is our 
understanding that potentia! faculty involved and thleir primary research 
emphasis would be: 1) Dr. Bressan ~ genetic engineering of sulfur~rich protein 
genes to common bean 2) Dr. Nielson 0 study digestibility of specific proteins 
including sulfur~rich proteins expressE!d in transformed plants, evaluate 
common bean germplasm for protein digestibility 3) Dr. Mason 0 evaluate 
protein digestibility and acceptability, study utilization of beans in infant and 
Wp.aning foods. 

Each of these fa~w.ty members is well recognized in their science discipline, is a 
"cutting-edge" scientist, is highly committE!d and has a very productive program. 
We believe the expertise they bring to the program would sigYI.ificantly enhance 
the potential for success in this component of the Bean/Co'fJvpea CRSP. 

The research proposed fits well within thldr current program thrust. Thus, the 
equipment and facilities are available to conduct the proposed research. The 
faculty have the enthusiastic support of the agricultural re'search administration 
in the development of the proposal and thE~ conduct of the research. 

OFFICE OF THE ASSOCIATE OUlECTOR· AGRIGULTURAL ADMINISTRAl'ION BUILDING 
wes T LAFAYETTE. IN 47907· (317)494·0363' FAX 1317)494·0808 
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TO: 

FROM: 

DATE: 

IlE: 

-lJ.S-

MEMORANDU1Vl 

U.S. AID-Bean/Cowpea (CRSP) 

.Bruno C. ~losGr. Head, Depalt:t.ment of Hortic:ulture, Purdue universit~. (Y\, 

l1ay 13, 1991 

Adminis\;raei'IYG Endob~a:1'l1(3fi'e for: B€l at'l Dige£t:ibiU,t.y Proposal to Bean/ 
Co~~oa. CRSP 

I am pleased to pf.'ov1de this l~eee~ o:E adTIiinista:€!.tivo support: for the proposal 
@ne1eled "Improvem.ent of DigestibilibY in COfil'!lQ\'1 Bean (,Ph8SQolus vulga:t:i.s L.) 
Through Tradit:ional I?1&11l! Bi!'eeding , ~11,1@cu.l.ar Biology and Food Technology" 
b0ing subm1tt0c joinely by }tich1gBll Stato Univers:Ley and Pu~due University to 
the U. S. AID-Bean/Cowpea CRSP. The P".rdue COmpQlllilne of this to a.m r epresent an 
ongoing eol1abor~tive 1:'elatiollship llnd I "'ish to enthusiatJtical1y endorse Ra.y 
.8ressan's p&l:tieipa'eiotl to ~onduct eXl~Qlli'imcn:es involving the isolation, 
engineering and t:l'ans f~l': of sul;fu,; .. 'Cil:h protein gen~~1 to .common cct!n. Dr. 
Bressan has a ':..relJ.. equipped • .stat:6oof··th® .. at"t laborat;oxy and an extremely 
&t:!t:iV6 progr&m in ehe &);08 of plant mc)leeula1:' biology which Hould coneribut:a 
significantly eo thim p't'oj ect . ':f'he ()1l~o1ng collabo:\:'a!l.tivo rela.cionship vliehin 
the Purdue g-a:oup w;J.l en.·n~~e e. \'Iell cc)ord1ruJ. t @d effol:t;. I con £ssure you the 
Purdue team will rocoivG my full administrative 8U.p'PO~'i: if thiS pl':oje('!t is 
funded as l.t rafleces our d.epartment'li commitment'; bO serong :casearch programs 
ralat:0d to problems of incernational ilgricml cure, 

i3CM:mjv 

11GB Hc:milC:Ul.TURe: 8UII.OING .1 WIlS'f LAP'AYI&TTE. IN 6"7flO" llG!J 

Tilt.. l;l171 404·1300 - FAX 13171 494·0:il91 
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PURDUE LJNIVERSITY 

MEMORANDUM 

To: U.S. AID · Bean/Cowpea CRSP 

From: Philip E. Nelson, Headt1~{ 
Date: May 9, 1991 

Re: Letter of Administrative Endorsement for Bean Digestibility Proposal to 
Bean/Cowpea CRSP 

Dr. Suzann~ Nielsen, in our department, has proposed to do research as post of a project jointly 
submitted by Michigan State Univer~ity and Purdue to address the problem of bean digestibility. 
This is to confirm that she hat) the equipment and laboratory to carry out her work and, if 
funded, has my support for this important area of research. 

PEN:pa 

1160 SMITH HALl.. 0 WEST LAFA~·ETTE . IN 47907'1100 0 1317. 494'8256 

FAX.317. 494-7953 0 TELEX 276147·AGAD·PU · LAF 
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Pu RD U E UN IV ERS ITY 

TO: u.s. AID-Bean/Cowpea CRS? 

FROH: 
,.-£1.. ,) __ I 

R. P. Abernathy, Head, Department of Foods and Nutrition /t-:~~(. kl ..... ;:;:.d, 

DATE: 

RE: 

May 9, 1991 

Letter of Adminip.rative Endorsement for Be.an Digestibility Proposal 
to Bean/Co\>rpea CRSP 

Dr. April C. Mason has proposed to do research as part of a proposal jointly 
submitted by Michigan State University and Purdue University t~ U.S. AID
Bean/Cot--1pea CRSP, to address the problem of bean digesti.bility. 

Dr. Mason will do the follmo!ing: 

1. Using in vivo protein digesti,billty assays ( rat as animal model), 
study ths digestibility of bean proteins in collaborative studies 
with Ray Bressan and Suzanne Nielsen; 
Study the utilization of beans in infant and wea.ning foods , focusing 
on protein digestibility and acc€!ptability ; 
Study the reversibility of the h~Lrd- to-cook defect in dry beans. 

2. Dr. Mason has equipment and facilities available to conduct the 
proposed research. 

3. If project is funded, Dr. Hason Vl1ill have full a.dministrative 
support. 

RPA/jcy 

WEST LAFAYETTE. IN 47907 0 13171494'8228 0 FAX 13171 494'0674 

r 
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PURDUE RESEAF~CH FOUNDATION 

DIVISION OF 

SPONSORED PROGRAMS 

REF: DSP# P482 

Mr. George L. Hosfield 
USDA-ARS 

May 15, 1991 

Departhlent of Crop and Soil Sciences 
CRNR of Bogue and Wilson 
Michigan State University 
East Lansing, MI 48824 

D~ar Mr. Hosfield~ 

This letter is written to inform you that the proposal entitled, 
"Improvement of Digestibility and Bioavailability of Nutrients in 
Common Bean (P. vulgaris) Through Traditional Plant Breeding, 
Molecular Biology, and Food Technology", has received 
inst1 tutional approval 0 A preliminary copy of ·the proposal ~'las 
forwarded to you earlier by Dr. :So Suzanne Nielsen. 

Any al"ard which results from this proposal should be made to 
Purdue Research Foundation. 

Please refer technical questions to Professor S. Suzanne Nielsen, 
at \,lest Lafayette, Indiana, at t1alephone 317/494~8328. Fiscal 
questions should be referred to Ms. Colleen Garrity, Project 
Administrator, Office of Contrac·t and Grant Business Affairs, 
Purdue University, west Lafayettl9, Indiana 47907, at telephone 
317/494-1075. Please refer all other ~uestions to Ms. Keven 
Gipson, at telephone 317/494~6204. If I can be of aSSistance , I 
can be reached by telephone at 317/494-62000 

Favorable consideration of this proposal will be appreCiated. 

LP/sdn 
Enclosures 
cc: S. S. Nielsen 

A. C. Mason 
R. A. Bressan 

Sincerely, 

.J~ V ~~~~bP~ 
Louis Pellegrino, Ph.D. 
Assistant Director 
Division of Sponsored Programs 

P. E. Nelson 
E. E. Ortman 

HOVDE HALL 0 WEST LAFAYETTE. IN 47907 0 13171494 ·6200 0 TELEFAX 1317\ 494·8323 



n SCAL YEAR 

f\"61 
Ii \( 82 
n s:s 
fY84 
FY 85 
F'i' 86A 

GRAtH ~1 TOTALS 
GRANT #1 PERCe~TAGES 

f\" 868 
FV 87 
F'1 88 
f'/89 
fY 90 
FY 91 
FY 92A 

Grant til. Subtotals 
Grant U2 Percentages 

GRANT YEAR 

VEAR 1 
YEAR 2 
YEAR 3 
YEAR 4 
YEAR 5 

Extensi on Subtotais 
E~tens ion Percentages 

GRANT #2 TOTALS 
GRANT #2 PERCENTAGES 

TOTALS 90TH GRANTS 
PERCENTAGES aOiH GRANTS 

PERSONIJEl 

BEA~/COWPEA CRSP PROJECT FSSCAl ~EPORT BY laNE ~TEM* 

COSTA ~8CA/M6CH9~~ ST&TE UNaVE~$9iY/HOSFOELD 

EQU IPMENT TRAVEl OPERATI ONS TRAINING~~ GTMER DiRECT OVERHEAD !Q!lli A.I .• D. US MATCH 

. . . - . . . . . . - . . . P RO J E C T N O T I N E K i S YEN C E - _ ... ... ........ _ --_ ... -

so .oo $0.00 SO .OO so .oo SO .OO so.oo SO.OO I SO .oo so.oo 
0% 0% 0% 0% 0% 0% Ot 0% 0% 

. . . • . . - . . . . - - - PRO J ~ C 1 II! 0 T I C<l ~ ~ i S V ENe E ... .. ..... ... .... _--_ ..... ... 

$0 .00 $0 . 00 so.oo so.oo $0 .00 so.oo $0 .00 so 'OOI SO. OO SO. OO 
0% 0% 0% 0% 0% 0% 0% 0% 0% . 

64 , 600 .00 3, 375 . 00 16,000.00 17, 550. 00 H ,250.00 1 ~, 42S.00 33,100 . 00 151,500.001 23,300. 00 
69,950.00 3,650. 00 11,250.00 ~S,950 . 00 12, 175 .00 12,325. 00 35,700.00 170,OCJ. OOI 25 ,150.00 
74,100.GO 3, 875 .00 1S,275. 00 20,050.00 12,850 .00 13,050 . 00 37,aOO. Oo 180,000.00 26,650.00 
78, 200 .00 4,100 .00 19, 275.00 21, HS . GO U,575.00 13 , 775 . 00 39,900.00 ~90,OOO . OOI 28,125.00 
82,300.00 4.100 .00 lQ...300.00 22 .300.00 14.300 ,00 1/ •. 500 .00 42,000 .00 200.000 .001 29.600. 00 

i 

$369,350.00 $19,300. 00 $91,100.00 $100,025 . 00 $64,150 . 00 $6; ,075.00 S188,500. 00 $897:500.001 $697,500 .00 $132,R25 .00 
4tX 2T. 10% 11% 7t 8% 2i~ 100% I an 13% 

5369,350.00 $19,300 .00 $91,100 .00 S100.C2~ . OO $6lo . 150 .00 $65 ,075 . 00 $188,500 . 03 $897,500 . 00 $897,500 . 00 $1 32 ,825 .00 
41% 2% 10% 11% 7% 8% 21% 100% 87% 13% 

$369 ,350.00 $19, 300.00 $9~, 100.00 5100 ,025. 00 S64 , i50. 00 565, 075.00 $188, 500 . 00 $897,500. 00 $897, 500 .00 $132,825 . 00 
41% 2% 10% H% 7% 8% 21% HlO% 87% 13% 

*Figures through FY 90 are actual e~penditures or match reported. fV 91 en are estimates based on budget s submitted . 

lhfraining not reported separate ly until beginning of second grant (517186) • 
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NR 
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0% 
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0% 

..... S ince the grant docwnent does not refer to contributi ons by Host Country ins tituti ons, repor ting of lie match hilS not t.>ee l rcq.lired. Only in r ecent yeals 
have Pi s been encouraged t o r epor t estimates of IlC contributi ons t o project costs. NR = Not Reported . 
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FY 92-97 BEAJJ/C~~PEA CRSP 
FIVE-YEAR PROJECT ~~JSION PROPOS~L~ 

1. Name and Address of Lead Institution: 

a. FY 89-92: Departments of Horticulture and Plant Pathology 
University of Nebraska-Lincoln (UNL) 
Lincoln, NE 68583 

b. FY 92-97: No change 

2. llame and Address of Principal lnvestigiator: 

a. FY 89-92: Dr. Dermot P. Co~1e 
Department of Horticulture 
Uni versi ty of Nebraska-l:'ineoln 
Lincoln, NE 68583 

b. FY 92-97: No change 

3. Names and Addresses of Other Participa'l:.ing- I~Btitutions and Co~InvestigatoX's: 

a. U.S.: 

(1) FY 89-92: Dr. James R. Stea&nan (Co-PI) 
Department of Plant Pathology 
University of Nebraska-Lincoln 
Lincoln, NE 68583 

Dr. James S. Beaver (Co~pr) 
Department of Agronomy and Soils 
Uni versi ty of Puerto Rico, l<1ayagiiE~z Campus 
MayagUez, PR 00708 

Dr. Douglas t·1aXt1s11 (Co-PI) 
Department of Plant Pathology 
University of t1isec:msin-Madison 
Madison, WI 53706 

Dr. Anne Vidaver «Aoperating Investigator/Bacteriology) 
Department of Plant Pathology 
University of Nebraska-Lincoln 
Lincoln, NE 68583 

(2) FY 92-97: No change 

~Because of the size of the complete proposals. the proposals presented here are sw~ar;es. 
Complete versions are available from the CRSP Management Office. 
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b. He: 

(1) FY 89-92: Ing. Freddy Saladin Garcia (He PI) 
Dr. Graciela Godoy (Research Coordinator) 
CESDA 
Apartado Postal No. 24 
San Cristobal, Dominican Republic 

(2) FY 92-97: Ing. Freddy Saladin Garcia (He PI) 
Dr. Graciela Godoy (Co-PI ) 
CESD~ 

~partado Postal No. 24 
San Cristobal, Dom:lnican Republic 

Dr. Eladio Santana (Co-PI) 
Arroyo Loro Station 
San Juan de 1a Maguana, Dominican Republic 

4. Title of Research: Disease Management Strategies and Adaptation 0/ Dry Beans. with 
Emphasis 011 Lowland Tropics 

5. Funding Requested for FY 92=97: 

$1,333 .. 325 

6. Lead In~titytion Approvals: 

Name: 
Title: 
Address: 

Signature: 

Department or Unit Head 

Dr. Paul Read 
Head, Department of Horticulture 
University of Nebraska 
Lincoln, roE 68583-0724 

lsi Paul Read 

U.S. : 
He: 

$591,400 
$173,000 

Institutional Representative 

Dr. Dale Vanderholm 
Associate Dean 
Agricultural Research Division 
University of Nebraska 
Lincoln, NE 68583=0724 

Is/ Dale Vanderholm 
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Brief Statement of Goals and 1>.ec:omplishments Du.ring IT 81-92 

1. Rationale: 

Collaborative research cannot be conducted without Host Country scientists 
and facilities. In 1982 these were insufficient in the Dominican Republic 
(DR) to have a legume program. Through training (ten advanced degrees), 
improvements at the Arroyo Loro Station and increased government support, 
there is an enthusiastic research team capable of collaborating on reducing 
constraints to bean production as well as attracting other sources of 
support. Continued training \<lill be n.eeded along with collaborative 
research efforts to improve the quality of DR research. Basic information 
to guide pest management strategies and breeding approaches, as well as 
improved bean varieties for small-scale farmers will be the payoff. 

2. Statement of Previous Years' Objectives: 

a. Research 
b. Training 

Diseases of beans, particularly common blight (CB), rust (RU), web 
blight (~VB), and bean golden mosaic virus (BGMV) are major constraints 
to bean yields anc seed quality in the DR. The overall objectives 
were to identify resistant gerrnplasm and determine pathogenic 
variation, to conduct epidemiological and genetic studies, to develop 
resistant varieties, to improve research facilities and capabilities, 
to train personnel and educate graduate ~tudents. 

c. Anticipated impact on He populations, especially small-scale farmers 
and ,,,omen 

The expected in1pact is (l) improvement of breedin9 programs and disease 
management strategies in the DR, U.S. and other CRSPs; and (2) improve
ment of yields and income to srnall·-scale farmers i.n the DR. 

3. Major Accomplishments: 

a. Research 

(1) Common blight (CB) 
(a) A semi-selective medium (MXP) was developed (a Ib ~eakthrOugh") 

for isolation of X a1llhomo1las campeslris pv phaseoli ( X:p) from 
infected bean tissue and infested soil. 

(b) The MXP medium was used to study epiphytic populations of A'CP 
on leaves of different bean genotypes (NI:, DR) and weeds in 
and around bean fields (mn. Resistant beans supported lO\'1er 
populations of Xcp than susceptible lines. A relationship 
betHeen disease incidence and epiphytic populations (105 cfu/ 
ml) \.ras established. Bean breeding line BAC-6 was found to 
have highly resistant pods to Xcp "lith no seed infection. 
Many pathogenic Xcp strains were found on the weeds in the DR. 

(c) The MXP medium was also us:ed to study survival of Xcp in 
infested bean debris soil incorporated or on the soil surface 
(DR). Survival was limited to one month in the soil but Xcr 
was isolated after five months from surf~r ' ~ ~ebris. 
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(d) Leaf and pod diseasG react.ions to Xc!, \-1ere inherited 
quantitatively \-/ith lOH na.rrOl.f sense heritabilities and Here 
not associated. 

(e) Pompadour, Great Northern (GN), and Pinto lines Here 
devel('lped with resistance to Xcp. 

(2) Rust 
(a) Positive correlations l-1ere obsenred between r us t race 

non- specific resistance (reduced rust intensity) in 
trifolio!ate pubescent (long strajght abaxial hairs) leaves 
of PC-50 (DR), Jamaica Red and Alubia selections. The 
glabrous primary leaves of these varieties were highly 
susceptible to many rust races while the hairy leaves were 
resistant in the ~ield. 

(b) Single plant selections f); 'om tha Pompadour landrace Here made 
for specific/non- specific ( leaf pubescence ) rust resistance. 

«(') Specific resistance in PC~·50 t·ras controlled by one or tHO 

major genes depending upon t.he ex'oss and rust isolates used. 
Different major genes controlled the leaf pl.IDeSCence in 
rust~resistant Jamaica Red than :m PC-50. 

(d) Rust~resistant Pompadour, black (H-270) and uhite bean-V031 
(DR, UPR\ and GN (~£, USDA) and Pinto dry beans (NE) Here 
developed. GN BelNeb rust- res i stant -1 and - 2 (USDA, NE) 
t>lere released t1ith i~es istG\nce to 33 rust rac!es , X cp and B01V. 

(3) Bean golden mosaic virus (EmW ) 
(a) BmW-resistant lines DOR3Cl3 and .1\429 had much lOHer feeding 

and oviposition preferenCE! to ,·,hi te flies. 
(b) T\10 Pompadour selections (DR) had high leaf tolerance to BGMV 

but pod set and seed development t'1as limited. 

(4) vJeb blight (toJB ) 
( a ) The fungus causing WE uas seed transmitted. 
(L \ Red mottled lines have beE!l1 selected \'li th 1m1 incidence of HB 

infection. 

(5) Adaptation and yield improvement 0: different grain types 
(a) Small=sgeded indetenl1inate dry Dean lines had higher and more 

stable yield than large~s€!eded determinate lines (DR). Nal;.'t'o-..; 
sense ned tD-bili ties Here generally 10-.,1 fo r yield and yield 
components in crosses of the above plant types. 

(0) A breeding strategy to select and develop GN and Pinto dry 
bean lines zor multiple disease resistance (MOR) bas ed on 
pathogen interactions, seed guality, adaptat.ion and yield Has 
developed (NE). 

(c) Lines ,.,i th tolerance to high temperature and high BN!:' Here 
identified (DR, PR). 

(d) Seed of the new PC-50 "las increased to su.pply the DR's needs. 

b. Training 

The small uhite-seeded varieties "Arroyo LOt'o *n" (DR) and 
"Honument," (NE) Here releC!\sed. 

The overall objective was to train and educate Host Country graduate 
studpnts (ten advanced degrees) in plant pathology, plant breeding and 
other areas and to provide speCialized training in short courses for 
DR technicians so that personnel "rith more scientific expertise Hould 
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be aw.ilable. The research staff in the legume research program has 
grown from five "lng. Agronomo" to blelve invest igators including bl0 

Ph.D. and five M.S. 

c. Actual impact on He populations, espec ially small-scale farmers and 
women 

(1) The ne," improved "PC-50" variety will pt,~ovJ.Cle higher yields to 
the growers and better quality grain and nutrition to the 
consumer. The introduction of new black-seedl3d and "'hi te-seeded 
varieties in 1990 will also improve bean yi el ds and disease 
resistance. 

(2) The adoption of rotation and burying Xcp-infe:sted bean debris 
l'li 11 !:educe CB "11 thout ad(tec e:lCpense . 

(3) Use of disease-free seed (CE, f~) can reduce yield losses and 
prevent spread of the diseases. 

(4) The introduction of vari eties 1Ilith MDR shculd benefit the farmer 
by reducing production costs and pestic ide uS~lge. 

L Research: 

u. S. : 

a. Investigate the non-specific rust re!sis tance mechanism and inheritance 
of pubescence. Rationale: Rust is a major constraint to bean produc
tion. Although chemical control can be used, it increases the cost of 
production. Specific resistance to bean rust has been identified and 
is primarily controll ed by major genes. This type of resi stance , 
hot.J'ever, has be~n rapidly overcome by net-! r:l()):e vii' ulent rust t'aces. A 
more durable forro of resistance to b~an rust, hOHGlVer , may be avai l 
able. Abaxial leaf pubescence hns been corre lated '"1ith lOH(H~ rust 
intensity and this can provide a fo~ of non-specific durabl e rust 
resistance. The mechanism of action of pubescence, its inheritance 
and its possible association Hith other traits con.tributing to reduced 
rust requires additional research. 

b. ~~nagement of common blight through (1) improved detection on seed and 
(~) genetic resistance to seed infection. Rational~: Common blight 
(CB ) is a serious disease in the DR as well as \"10 rldHide . 

(l) Seed is a source of primary Xcp inoculum: therefore, specific 
detection of Xcp in low concentrations in a timely and cost
effective manner would be h~lpful in diagnosis, monitoring the 
bacterium in breeding, and i01 seed certificati~;)n. "A prospective, 
specific P32-labe lled :::-estriction fragment from a plasmid of Xep 
appears useful in detecting A"cp, based on its hybridization not 
only to plasmid DNA in Xep but also to chromosomal DNA, based on 
results at mn. There is a need to knoH \vhether (a) the probe is 
applicable to DR strains, (b) whether the probes can be used in 
seed or is limited to vegetative tissue, and (c) whether detection 



-130-

will require radioactive labelling or can be done by alternative 
techniques. If the technique is workable with a P32-labelled 
probe, then efforts would be directed tOHards developing a non
radioactive probe, e.g., biotin-labelling. Non-radioactive probes 
l-Jould potentially be more stable, easily accessible and obviously 
long-lived. In addition, the amplified DNA Hould also be expected 
to be extremely stable for long periods of time under simple 
refrigeration. Thus the technique potentially t>1ould simplify 
detection of Xcp. Development of such a sensitive and relatively 
rapid detection procedure for l~p, particularly in low concentra
tion uithout time~consuming culturing in or on seed, ",ould be 
expected to benefit all bean-growing areas. 

(2) Genetic resistance~~Phaseolus germplasm has bEHm identified by us 
with resistance to Xcp seed infection but the inheritance has not 
been determined. Since Xcp is: a seed-transmitted pathogen, there 
is a need to develop bean varieties with resistance to seed 
infection. Recently, various types of reaction to Xcp has been 
detected in the Pompadour landraces (DR) and in NE-developed 
germplasm. The inheritance of these reactions needs to be 
determined to facilitat e the breeding program. Germplasm (Ascher, 
t1N) derived from congruity bac:ltcrossing of the P. vulgal'ls x Tepan ' 
species crosses will a lso be used. 

c. Develop dry beans l'Tl t.h Iilultiplril (li~:ease ).~esistance (tIIDR) in PR/DR/NE. 
Rationale: Bal·W and vm are impo).'ta.nt diseases of beans in the DR, and 
in Central and South Arnerica. 

(l) BmW~The BGHV field resistanc:e of ]>,429 and D01<303 (CIAT ) may be 
related to a non=preferenee be~havior of the Hhite fly vector. 
Resistant lines derived from crosses of these lines with adapted 
gel'rnplasm will be used in crosses t'li th red mottled and red kidney 
lines having resistance(s) to ~m and other diseases in order to 
develop lines with Z1DR. Pompa, dour "Gil and "J" (DR) does not 
develop the BaMV on the l.eave~, and pl.'oduces normal biomass Hhile 
Hexican lines produce aecepta1:,le seed yields on susceptible 
plants. The goal is t o develop PR/DR lines that. have the field 
resistance, good seed yield and lach: of leaf symptoms. 

(2) ~m~Architectural traits Hill be incorporated into indeterminate 
red mottled and red kidney bee.m~ \1hich. should help to avoid the 
spread of vffi. 

(3) Great Northern (GN) (NE) =-Common blight, \·rhite mold and rust 
diseases affect yield and seed quality of beans in NE. There is 
a need to b~e~d resistant varieties since chemical control of 
common blight and ~'lhite mold cln GN is not effecti VEl. 

d. Develop red mottled and red kidney beans ",ith heat tolerance (HT). 
Rationale: Red mottled and red kicmey varieties in the Caribbean have 
poor pod set and yield potential 'tltlen planted during the summer. Thus, 
bean production on the coastal p~'\ins is limited to the cooler, drier 
period (October to January) and 1.';; guires irrigation, uhich raises pro
duction costs. Larger-seeded And, ·a.n genotypes, such as red mottled and 
red kidney beans, are particularly sensitive to higher temperatures. 
The CRSP I S Honduran project has shm·m the feasibility of breeding for 
HT in beans. 
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He: 

e. To study epidemiology and management practices to reduce web blight 
(WE) and common blight (eB). Rati()nale: WE, CB cmd BGMV are yield
limiting diseases. Information concerning the sux'vival and dissemina
tion of Xcp (eE) and Rhi:ocLOllia so/ani (WS) in bean fields (DR) is still 
fragmentary. Both pathogens are s~!ed-borne but he.ve the ability to 
survive in association with bean dElbris. Burial of Xcp-infested bean 
debris reduces bacteria populationsl that othet'l'11Se may serve as 
inoculum for the following season. Other possible means of dissemina
tion such as aerosols, l'/eed seeds cmd irrigation 'ltrater could serve as 

. sources of secondary inoculum. R. so/ani spends its saprophytic phase 
associated with organic debris. The extent of its aerial dissemination 
or via irrigation water needs to be: documented so that 'ltle can target 
disease management strategies as wE:ll as design appropriate methods 
for field disease screening. 

Some degree of ~m disease suppression on the foliage has been attained 
by means of fungicide control; however, the high cost of fungicides 
makes this practice unavailable to small-scale bean growers. Exploita
tion of naturally occurring soil microbial populations, capable of 
competing with or suppressing the fungus in its saprophytic phase and 
therefore reducing the inoculum density to behM-damage levels, could 
be a practical and inexpensive approach to manage this disease. 
Disease management strategies need to be developed to complement the 
tolerance of lines to BGMV. 

f. Breeding beans t1ith multiple disease resistance and high yield. 
Rationale: eB, WE, 13Gb-IV and rust are serious diseases of dry beans in 
the DR and South America. Lines have been developed with different 
levels of disease resistance. There is still a need to develop 
varieties with multiple disease resistance, suitable adaptation, plant 
architecture, high yields and seed quality. Since the regional WB 
program (CIAT) has been eliminated, t.here is an inc:reased need for the 
DR to develop bean types with resistance to WE. The inheritance of 
resist.ance to t-m needs to be determined. 

g. To evaluate bean breeding lines of type I and II gl~oto1th habits. 
Rationale: The main red mott.led~sEH~ded varieties (DR) have a gro\olth 
habit type I (detenninate). EarlieX' studies indicclted that type II 
(indeterminate) lines give a superic)I' yield and more stabiE ty in 
yield than type II (Beaver et al. 1985). Recent uniformity trials 
ir.dicated no difference in yield betl'leen these grOt,fth-habi t types for 
the middle- to large-seeded PC line!; (0.38-0.45 gram/seed) (Saladin et 
al.). Experiments need to be conduc:ted to determine the relative 
med ts of these blo plant habits. 

h. Landrace Pompadour germplasm collection. Rational~: Gerroplasm is the 
"heart of a plant breeding program." The continued Sllccess of the 
breeding program will be determined by the levels of resistance and 
yield that will be incorporated into the newer varieties. Great 
variability for traits exists in DR bean landraces and these need to 
be collected and used. 
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2. Training: 

Academic training will be limited to e>:ceptional candidat.es (",ho could 
compete for non-cRSP funding) because of the limited human and financial 
resources. Limited resources will be used for those "I'ho r.ave returned 
\1i th a degree or are currently in acad~!mic programs. Emphasis \·,i11 be 
placed on providing short-term specialized training in such areas as 
"on-farm testing," entomology, statistics and computers t.o improve 
research capability of the present staff. 

3. Anticipated Impact on He Populations, l:specially Small-Scale Farmers and 
i-lomen: 

Higher yielding MDR lines and improved cultural practices should reduce 
costs and lead to more stable and highm" yields of bC!!tter quality bean 
seeds and improved incomes for small~sc:ale producers if government price 
policies remain favorable. t'lomen "'ill play ltey roles in the research team 
in the DR. Basic scientific informatlcm, germplasm and methods developed 
in the project ,,,ill be provided to the globa l CRSP. 

Anticipated Contribution of the P:t'oiect I s Extension Goals 

1. Bean/CotfPea CRSP Global Plan: 

This p~oject is one of two remaining CRSP projects dealing with bean 
diseases identified as major constraints in most countries in the tropics. 
The project is ,,,orking "lith determinatEl large-seeded beans which are 
susceptible to several diseases. Detet~inate large-seeded beans are gro\~ 
in the Caribbean, the Andes, East Afric:a and the U.S. The diseases caused 
by rust and CB are Horld"dde in distribution in tropical arE:las and cause 
reduction in yield and quality. BGMV ~nd tiB are very serious diseases in 
parts of Central America, the Caribbean and in Brazil. Information on 
patho]en strain variation, sources and genetics of resistance to these 
pathogens, pest management strategies ~md HI' will be useful to others. 

2. U.S. Agricultural Research Needs: 

Rust and CB diseases seriously affect c!ommercial bean production and seed 
quality in the U.S. These diseases, al.ong ~rith BGMV and WE, are serious 
constra5.nts for the development of com.mercial bean production in PRo There 
is an urgent need to develop resistant varieties to these pathogens since 
there is no satisfactory chemical contt'ol of CB and chemical control of 
rust, WB and BGMV (control of t>lhite fly) adds to the cost of production 
and introduces chemicals into the environment. The overall value of this 
work to the U.S. is that it should lead to an increase in basic JcnoHledge 
and in the production of disease resist.ant vari eties t>1hich should reduce 
costs and improve farming competitivene!ss. 



-133-

LOG fRAME 



Narral he Sunmary 

~[Q9~[~~~!or GQ~l: 
10 \mprove vteld, v\eld stab'ltty. 
and seed qual tty of beans through 
ut\l'zat\on of genes for reststance 
to pathogens and d'sease management 
strategies. 

!:'rQj~£L l?ur.2Q~~: 
10 develop b'olog'cal, eptdemto-
10gtcal. genettc, and breeding 
information on rust. SGHV. common 
bactertal and ~eb bltght pathogens 
of beans. Breedtng approaches for 
he~t tolerance will be determined. 

To educate/traIn HC and US graduate 
sbdents (through non-TH.le XU 
funds) in plant breeding, statts
tics, crop management, and plant 
palhology so that they can contri
bute to future research efforts In 
the OR or other lOC countries or 
to contrIbute to US tnternattonal 
efforts. 

Q~~2~~~: 
Inheritance of stable/durable 
resIstance to common blIght. rust, 
BGMV, and web blight pathogens. 

Idenlify and monltcr var'atton in 
heat tolerance and In pathogen\ctty 
of web blight, rust, I3GIW, and 
coolllon b light pathogens. 

FY 92-97 LOG FRAME DOHlNICAN REPUBLIC/UNIVERSITY or UtBRASKA/COYNE 

Objectively VerIfiable Xndtcators 

Measures of Goal Achtevement: 
IheuHlhation ;)f b\olog\cal. 
ep~demtolcgica~. and genet'c 
tnfonmatton and 2ermplasm tn the 
development of adapted useful 
culttvars/ltnes by DR. UPR. and NE 
programs. and 'mproved d\sease 
management strategtes. 

~2n~itions That ~'11 Indicate Purpose 
Has Been Ach~eved: 
The derived tnfo~t~on. methods. 
and germplasm w'~l be used ~n the 
breed'ng programs and pest management 
strategtes ~n the ~R. U?R. N[. and 
other CRSP projects. 

Ha9!!Hu~~f Out~ut~: 
Infonmat~on en seed detect ton. 
pathogen dispersal. and stra in 
vartat10n, sermplasm sources of 
disease resistance. mechanisms of 
nonspeclf\c resistance to ~athogens, 
and Inheritance ~nformation wi]l be 
utl1\zed in breedIng programs to 
develop adapted disease resistant 
varieties hy DR, UPR, S. UNl programs. 

Improve rust, common blight, BGHV, 
web blight resistance In various 
seed classes. 

Means of Vertftcatton 

D\ssem\natton of 'nfonmatton in 
annual reports. peer rev'ewed 
publtcations. abstracts. workshops. 
and conferences. 

Ident\ftcatton of contr\but\ons by 
the UPR. U~l, UW. and DR research 
programs for the product'on of 
super10r culttvars/lines. and pest 
management strategies. 

Infonmatton available ~n annual 
reports. professional and peer 
reviewed art~c]ed. and abstracts. 

8~ological and ep'dem~ologital 
~nfo~~~t~o~. "~thuds. genet~c 
strategy. and genmplasm betog USCG 
~n UI'Ilil. DR, Pl!::. and other CRSI' 
projects. 

Genes we ~dentlfy are uttlized ~n tm
proved culttvars/11nes developed by 
ijPR. O~. UNl, ~ other CRSP projects. 
CIAT, & naltonal programs. 

!nfonmatton on all of these research 
areas w~11 be made avatlab~e in 
an~ual reports. profess'ona~ reports 
and meetings, and peer rev\ewed 
papers and abstracts. 

The gennplasm, methods, eptdemio
logical, and blologtcal InformatIon 
will be tested In tropical and 
t~mperate l ocattons. 

Important Assumptions 

Assumpt\ons for achtev'ng goal are that 
the incenttves and tnterest conttnue for 
DR Small fanners to produce beans as a 
food for their own consumption. for a 
cash crop. and beans continue to be an 
\mpnrtant crop in areas of the U.S. 
PolitIcal and economic stabtlHy is 
ma\nta\ned tn HC. 

S~~~2~!Q~for~b~ev!~9_~~r~Q~~: 
This depends on ava~lab'l'ty of scientIf
ic capabtlity (Ph.D. level) and a conttnu
ation of effecttve cooperatton and 
col labor at 10n between admln\strat he and 
professtonal personnel in host country and 
UN/UPR/UW. 

Genes can be tncorporated Into ~rlapted, 
improved bean types. 

Dtsease management will be compatible 
with bean seed types production In OR. 

OU~2~~~~~~~~~~: 
Cont\nued availabiltty of effectIve 
admtntstrattve leadersh~p and sclent\flc 
and techn'cal personnel tn He. 

Continued availabtHty of tracllHles(US 
and HC) and purchasing of new vehicles 
111 HC. 

, . 
", 
.1· 



Narrat I ve SUl'Ilmaqr 

Breed dtsease resistant ~ermpla$m 
and/or culttvars an~ develop 
cultural strategies to m~nimt2e 
dIsease and max'ml ze y'el~. 

Def'ne genetic relattonsh'~ of 
leaf pubescence and other oonr~ce 
spectfic ~actors to nonspec~~vc 
rust res1stance and assoc'atlons 
wtth adapt1ve and yteld tra~ts. 

Develop new b'oiogical and ep~de
m\olog\cal Ipathogcn cl~spersal 
and genet" basIs of reduced 
seed transmlssqon of common ~~~9ht 
bacterIa' tnrormatton on n.!st, 
common bUight, BG!1V an~ web tllHght 
pathogens that could be useful to 
pest management strategtes. 

Compar\son of geneUc value of t ype 
i vs. II gl'owth hahHs in beans (OR). 

Col~ectlon ~nd 'dent'f~cat~on o f 
t~alts In the Pompadour landl'ace. 

!~Jl,,-!~~ : 

UWl: Pr~nc'pal Investtgator «PI), 
Co-Pi, InvestIgators. sraduate 
student, technlc\ans, f' e ~d 
l~bor~~s. laboratory. s~eer.hcuse, 
3 f'eld stations. equipment, 
and supp] les. 

UPI<: Co PI. 2 Investigators. 
2 techntclans, laboratory, green
house, equ ipment , & sUPIl~ ~ es. 

DR: Co PI , research coordinator, 
National P rogr~n 'echnlcal 
personnel, CESOA O\rector support , 
student trainees, off i ce. lab 
facilities, field research 
facllittes, extension service 
cooperatIon, & 2 project vehicles. 

fV 92-91 lOG vRAME DOMUHCAN REPUBUC/UNIVERSHV OF ~lEBRASKA/COVNE Cont'd 

ObjecttvelY Ver'f ~able Indicators 

increase rese~rch ca~abtl~ty in plant 
~athology. ~reed~na. stat ~ st'cs, and 
crop product'on and dtsease manage
ment strateg ' es to the OR. 

further ~nst~tutional~lat~on of ~roject 
and enhancement of research c~,ab~l~ty 
tn OR. 

Means of Ver ~ft cat\on 

IHgher yie'lcl\ng <ndClpted resistant 
var'et~es and breed1ng l~nes. an~ 
use of pest management strateg~es. 

Use of cu~t ivars and d~ sease management 
strate9 ~es ~n OR. US, and p~ bean 
prodlucUon. 

To use s\te v~ s ~t s «~C ) ~o exam~ne 
Quarte~ly g annual reports. & to 
mont~O~ ~acvu~t~es nod human ,e
Suuices to ~ursue ~(oject object]ves. 

Annual report. budget ~nd trtp 
reports, ~ub~~ cat i ons. 

Important AssumptIons 
-----.-----

Ftnanctal support tn host countl'y (AID 
and/or 0;:: H\nistry) and Increased level 
of CRSP fund\n!!. 

, . 
'oJ 
In 

I 

The USAIO/US and He !nstltution fi nancIal 
cor.l~~but~ons w'l~ be available at 
~ncre?$ed leveis. 

The pos~ttons lis t ed under i nputs In US 
3. IlC wHl be sus tained (e specia lly newly 
returnIng Ph.O.s ) . 

AdmlnlstraUon support lls t ed under Input s 
will be susta tned. 

Facilities, r esources, and serv \ :es 
~ t sted under l nputs w~ i1 contInue to be 
ava\ lable. 

AvaUabillty of a m~\~ vehicle ard I'~pa\ r 

of old vehicle. 

IIC pol Hl ca i stabPHy 15 maintained and 
110 furthe r declln~ ~n HC economy. 



University of 
Nebraska 
Lincoln 

Institute of Agriculture and Natural Resources 
Agricultural Research Division 

August 20. 1990 

Dr. f.'at .warnes-McC·onnell, Director 
Title XII - Bean/Cowpea CRSP 
200 Intemational Center 
Michigan State University 
East Lansing, MI 48824 

Dear Dr. Barnes-Me c'onIlell: 
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Office of tne Dean 
207 Agricultural Hall I 

lincoln, NE 68583-0704 
Phone (402) 472-2045 

This letter is to acknowledge, per your request, the review and support of the enclosed Title 
XII Bean-Cowpea CRSP five-year project extension reQuest (1992-1997), between the 
University of Nebraska, University of Puerto Rico and the Dominican Republic. I am 
pleased with the progress of this project and am optimistic of continued success if the 
extension request is approved. It will be difficult to attain all of the objectives in the project 
if a "steady state budget" is provided over the extension period. There is an urgent need to 
provide additional funds for a new vehicle, computer and printer. and basic laboratory 
equipment in the Dominican Republic. This letDer also confirms that the UNL personnel, 
facilities, and resources mentioned in the grant proposal will be provided during the extension 
period to ensure that the proposed research is conducted. Of course it is assumed that political 
and economic stability will occm; and scientific expertise and administrative support will be 
available in the Dominican Republic in order to ensure the success of the project. 

I look forward to participating in the review of the project in the Dominican Republic during 
the period October 27 - November 2, 1990. 

Yours sincerely, 

Dale H. Vanderholm, A~sociat~ Dean & 
Title XII Bean/Cowpea 
CRSP Institutional R~presentative 

Enclosure 

xc: Paul Read 
Anne K. Vidaver 
Dermot Coyne 
Fred Saladin 

University of Nebraska-Lincoln 

James Beaver 
James R. Steadman 

UniverSity of NebraSka at Omaha UnllJerSlty of Nebraska Medical Center 
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United Stat~ Agency for 
International Davolopment (AID) 

Quito, Ecuador 

Agencia de los Estados Unidos para 
el D~;~f'rollo Internaeional (AID) 

Quito, f;c:uaclor 

ANRO-90-l386 

Decer.1oer 21, 1990 

Director Dr.Patricia Barnes - McConnell 
Bean/Cowpea CRSP Management Office 
200 Center for International Programs 
Michigan State University 
East Lansing, Michigan 48824-1035 

Dear Dr. Barnes - McConnel l : 

I~MiCHIGAf\- STArE ,)" : I \/ !:"~ : ~I" 
10 ,- ""' - " l:"D 
~ ~~ :e:;. \..~ ~~ t I 10_ 

J JAN021SS1 

I, 
~_==--tt=_==-=e=~" 

Dr. Peter Graham of the University of Minnesota has asked me to 
\vrite a letter of support concerning 'the extension proposal :or 
the Bean/Cowpea CRSP. As this is a relatively n~w project, I 
have not had significant opportunity for interaction w~th Dr. 
Graham and the HC-PI, Consuelo Estevez. I have, hOvlever, 
discussed projec t activities with Dr. Graham, and it appears 
that the project does address two major constraints in E=uador; 
inproving the productivity and availability of Phaseolus beans 
and enhancing the technical capability of INIAP personnel. The 
project has proposed strong interaction with universities 
throughout Ecuador, and should also promo~e and enhance t he 
quality of these centers, an area in which A:D is currently 
'-lorking. 

Given these considerations, I am pleased to write in support of 
this project. I will look forward to further contact with Dr. 
Graham as the project develops. 

Sincerely, 
~ 

1( ; . // ..... -/ 
~~ d .. <...... .~.',fo<v_ 

Davjid Alverson 
D ire c tor, Ag ric u 1 t u rea n d 
Natural Resources Office 

INTERNATIONAL MAIL ADDRESS: U. S. AID Mission to Ecuador - c/o American Embassy - OUitO. Ecuador 
U. S. MAIL ADDRESS: USAID ()1JI10 - APO Miami . FI 34039 

PHONE. 521 - 100 
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R[PUBLICA OOMlt4lCA~A 

S~m~1DD~ .~~ 
DEPARTAMENTO DE INVESTIGACIONES AGROPf~CUARIAS 

No 008 82 
Sefior 
Dr. Dermot Coyne 
Departamento de Horticultura 

Universidad de Nebraska 
:'8G Plai1t sc;;'C:lIci~ civIl 

Lincoln, Nebraska 68583-0724 
SU DESPACHO.-

Ref: Su Fax d/f 18-6-90. 

Distinguido Dr. Coyne: 

Por medio de la presente, nos dirijirnos a Ustea, con 

e1 prop6sito de expresarle formalmente el apoyo del Departamento 

de Investigaciones Agropecuari.as~DIP.~SE'A, para la extension ael 

Proyecto Titulo XII para el perlo60 1992~1997, gracIas al esfuerzo 

y dedicaci6n del personal cientifico y tecnico que labora en e1 

mismo y de las dir~ctrices emanadas por los representantes de las 

Universidades de Nebraska y Puerto Rico que han contribuido ~on el 

fortalecimiento del Prograrna Nacional de Investigacion ei:' 

Leguminosas Aliment!cias en los aspectos de capacitacion ael 

personal tecnico I elaboraci6n de paquetes tecnol6g 3.co£ para el 

manejo de enfermedades de importaneia econ6mica y la 1~beraci6n 6e 

nuevas variedades en el cultivo de habichuela. 

Por otro lado, es~amos anexando el curri cu lum vitae 

del Ing. Agron. Freddy Saladin Garera, como investigador p~incipal 

del Proyecto Titulo XII para los fines correspondientes. 

Atentarnentt:1 

Centro de los HerOes. Edificio B Ira. Plant.:!. Santo DomInllo, TeliHono : 532-3221 Ext. 276 Telex 3460393 



-139-

REPUBLICA OOUINICANA 

S~~~~~~UmA 
DEPARTAMENTO DE INVESTIGACIONES AGROPECUARIAS 

~o 0 08 83 
Dr. De~mot Coyne 
Horticultural Department 
University Of Nebraska 
386 Plant Sc~ence Holl 
L~ncoln, Ke 68583-0724. 

Santo Dominao, D. t:. 
1 2 JUL. 1990 

Ref: Your faxed lette= doted 18~6~90. 

Dear Dr. Coyne: 

Through this letter.' I Mant to fOi:'rilally e;~p;:-ess the 
support of the Department of Agl:onomicai Reseasch - DIA- SEP. to 
the extension of Project Title XII for the period 1992-J.997 I 

thanks to the effort and dedication of the scientific and 
technical personnel that work in t~3re, as well as to t~e 
directions given by the representatives of the Universities of 
Nebraska and Puerto Rico, which have helped ~o the strength of t:1e 
National Program of Research in Leguminosae I in the aspects of 
training of the technical personnel, making of technological 
packages fOi: the management of diseases \li th economi.cal 
iMportance, and the release of new varieties of the bean crop. 

On the other hand, you may find attached the resume 
of Ing. Agi:6n. Freddy Saladin Garcia, PI of Project Title XI I , or, 
as reques~ea. 

SM 
srm.-

Sincerely, 

r'lETZ 
nvestigac· 

Cenuo de lo~ Heroes. Edificio B Ira. Ptanu, Santo Domlnllo, Tete/ono : 532·3221 hI. 276 Telex 3460Jl)3 



nSCAl YEAR 

",1( 81 
FY 82 
FV 83 
FYS4 
H 85 
FV SOA 

GRANT fJ1 TOTALS 
GRANT tJ1PERCENTAGES 

l'V B6B 
flf 87 
nBS 
FY 89 
VV 90 
fY 91 

SEAN/COWPEA CIRlSP IPflOJIECT IF B SCAI!. IRlIEPOIRrr ~y I!. a~!E; D TEM* 

[)OMB~OCAN AEPUBLBC/UNOVEbiilSOTV OF ~E!BlRASKA/COYNE 

PERSONNEL F:QUIPMENT ~ OPER~HOMS HlAWUIG*'" OTHER DIRECT OVERHEAD !.Q1.£1§ 

M,101.12 SO.OO $2,099.66 SO.OO $6,326.05 $2,985.26 S15,512.09 
39,059.29 15,562.3] 15,727.10 10,no.17 25,741.83 10,756.03 117,615.75 
58,244.26 22,096.12 13,292.97 8,911.36 2,722.10 8,995.36 114,262.17 

113,844.04 6,700.89 35,422.87 28,595.73 36,809.36 27,198.34 248,571.23 
91.358.82 25,454.61 18,341.34 31,812 • .09 64,r30.30 42,943.30 273,940.46 
96.119.96 2.345.52 13.412.10 17.50:1.53 23,202. U 31,673.00 184 256.22 

$402,726.49 $72,159.47 $98, 296.04 $97,592.88 $153,831.75 $124,551.29 $954,157.92 
42" 6% 10% 10% 17% 13% 100% 

$69,149.31 SO.OO $5,562.14 $4,105.14 SH,535.87 $14,044.34 S29,935.30 134,332.10 
170,063.65 0.00 13,566.89 24,0IH.64 24,366.37 20,539.16 45,456.84 297,991.15 
115,414.10 2,193.00 21,155.78 28,124.10 17,813.6a 27,095.14 35,307.14 250,102.94 
98,162.34 0.00 10,056. 15 18,370.87 7,505.46 ~S, 120.92 28,907.12 181 ,122.86 

113,568.04 477.71 16,34LS\J 14,336.13 1,370.83 26,055.42 3<:,461.71 204,611.34 
144,988.97 1,500.00 24,711.00 28 ,281.11 18,100.00 12,313.38 52,821.09 282,7i5.61 

&..L.!h US tJlATCH HC HATCH"" 

$12,400.36 SO.OO 
84,418.26 8,.029.00 
17,893.00 10,036.00 
53,615~38 14;050.00 
50,,467.84 27,996.00 
56,122.62 9.563.00 

$954,157.92 $275,117.46 $69,674 .. 00 
74% 21" 5X 

$23,435.50 $3,333.00 
111,981.90 8,100.00 
104,155.83 21,900.00 
77,399.06 27,900.00 
76,782.30 27,900.00 
69,332.00 27,900.00 

fV 92/\ 67,362.00 !hQQ... 9,042.00 10,6'7.00 

~ 
7,597.00 ~51104 .00 22,453.00 132 175.00 17,123.00 16,275.00 ~ 

.I:>-
G~~nt S2 Subtct~,t= ~77Q '7n'!!2: J. , ~ $4, ~7C.1i $'100.435.46 $127,836.05 OOCO "'!!lOft ",~d 4(1"':)? "".,"" nL ..ea __ ::.-n ":!III ......... Aloe ~ft.,. _r--. "" ...... . . 41 ~A"D "..,.-_ .... $450,209.59 $i39,30S.QO~ 

~ 
.... '''',' "" ..... , ~UU,~07.'U ~1~~,"'.70 ~,~u~~~~ .. cu ~1,~o~,U~t.uuI31,~O~,U".uu 

52% . .3% 6.7X 9% 6% 9% 17% 100% 70% 23% 7".4 Grant ~2 Percentages 

~ GRA~JT YEAR 
{4ft 

'/!EAR 1 129,000.00 3,400.00 18,750.00 22, 050 .00 16,700.00 7,200.00 38,800.00 237,900.00 105,500.00 30,900.00 
ttj YEAR 2 135,400.00 3,000.00 19,700.00 23,253.00 20,100.00 7,600.00 40,147.00 249,800.00 110,800.00 32,400.00 

.. , YEAR:5 144,200.00 3,700.00 21,000.00 24,764.00 20,900.00 8,100.00 43,386.00 266,050.00 118,000.00 34,500.00 
~d YEAR 4 
~ VEAR 5 

153,800.00 7,500.00 22,300.00 26,300.00 17, ~oo.oo 8,600.00 46,425.00 282,025.00 125,100.00 36,600.0.0 

~ 
~ 

163.200.00 5,500.00 23,900.00 28, 100.00 18,200.00 9,300.00 49.350.00 297.550.00 132.000.00 38.600.00 

Extension Subtotals $725,600 .00 $23,100.00 $105,650.00 $~24,467.00 $95,000.00 $40,800.00 $218,708.00 $1,333,325.001$1,333,325.00 $591 ,.400.00 $173,000.00 
Extension Percentages 54% 2% 6% 9% 7% 3% 17"" 100% I 64% 28% 8% 

GRANT ~2 TOTALS S1,504,308 .41 $27,270 .71 $206,085 .46 $252,303.05 S163, 239.21 $174,072.96 $469,052.20 $2,816,382 .00 1$2,816,382.0051,071,609.59 $312 ,308.00 
GRANT fJ:! PERCENYAGES 53% 1% 7% 9"" 7% 6% 17% iOO% 6T'/. 26% 7% 

TOTALS BOTH GRANTS $1,907,034.99 $99,430.16 $304,361.50 $349,895.93 $153,289.21 $332,904.71 $593,603.49 $3,770,539.92\£3,770,539.92 51,346,727.05 $381,982.00 
PERCENTIl.GES aOTH GRANTS 51% 2% 8% 9% 5% 9% 16% 100% 69% 24~ TY. 

-Figures through FV 90 ere ectua~ expendit~res or match reported. FV 91 on are estima~~s based on budgets subnitted. 

""'Training not reported lleparately until beginning of second grant (5/7186) • 

..... Since the grant document does not refer . to contribution .. by Host Country instituti ons, . report ins of HC IlIiItch has not been required. Ollly in recent years 
have Pis been encouraged to report estimate~ of HC contributions to pmject co!';ts. NR = Not Reportr-d. 
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n 92-97 B:WUCO~lPEA CRSP 
FIW~YEAR PRC),JEC'I' ~~SIOll PROl~OSALt't 

a. FY 89-92: University of MinneEl:ota 
Office of Research and Technology Transfer Administration 
1100 Washington Avenue South, Suite 201 
l-Unneapolis, Z<lN 5541.5~1226 

a. FY 89-92: Dr. Peter H. Graham 
Department of Soil Science 
University of Minnesota 
St. Paul, ~~ 55108 

b. FY 92-91: No change 

a. U.S. : 

(1) FY 89-92: Dr. Deborah Allan 
Dr. David Davis 
Dr. Carl Rosen 
Department of S,oil Science 
University of Minnesota 
St. Paul, z,,1'tJ 55108 

(2) FY 92-91: No change 

b. He: 

(1) FY 89~92: l~r. GWltav(J Bet"'.!lal 
1·18. Consuelo ES'cevez 
IlJIAP 
Estacion Experimental Semta Cat:alina. 
Casilla Postal 340 
Quito, Ecuador 

(2) FY 92~91: Mo. Consuelo Estevez 
nJIAP 
Estacion Experimental Santa Catalina 
Casilla Postal :340 
Quito, Ecuador 

4. 'Xitle of Research: Improving tire Symbiotic Nitrogen Fixation 0/ Cultivars 0/ Phaseolus 
vulgaris under Low Resource Cvnditions 

"Because of the size of the complete proposals. the proposals presentdd here are summaries. 
Co.'IlPlete versions are a.val1able from the CRSfJ Management Office. 



5. Funding Requested fo~ FY 92-91: 

$999,025 

6. Lead In~titution App~ovals: 

Name: 
Title: 
Address: 

Siqnatura: 

Department or Unit Head 

Dr. H. H. Cheng 
Depa rtment Head 
439 Borlaug Hall 
University of Minnesota 
St. Paul, MN 55108 

lsI H. H. Cheng 
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Amount t .o Be Contributed: 

u.s.: :U4rl,075 
HC: $ 40,000 

Institutional Representative 

Dr. C. Eugene Allen 
. Vice Pr(~sident, Agriculture 

220 Cofj:ey Hall 
University of Minnesota 
St. Paul, t~ 55108 

lsI c. l~ugane Allen 



Brief Statement of Goals and Accomplishments: During FY 81-92 

1. Rat.ionale: 

Plraseolus vulgaris is a traditional crop species in much of Latin America and 
Eastern Africa, where it is generally grOtffl under small-farril conditions 
and with minimal technical inputs. Nitrogen eN) supply is a persistent 
production constraint: 50-75 percont of Latin Am€u:ic:an bean soils are N 
deficient; gimilar but less detailod data are available for Africa. 
Fertilizer N to correct such deficiencies is often unavailable to the 
small-scale farmer, or too expensive, ,·,hile its use may be uneco::--.omical in 
areas of variable and uncertain rainfall. 

In oth@r crop legumes, much of the N needed for growth can be obtained 
through sYWDiotic nitrogen fixatioxl, limiting the nead for nitrogen 
fertilization. With Phaseolus beans however, rates of fixation are usually 
lot., and insufficient for: adequatQ c:rop qrolJth. Fa.ctors contributing to 
this includ9 the use of varistiQ~ inherently weak in fixation ability; 
soil acidity, low soil phosphorus (P) lmv01s and other nutritional 
c:orwtX'aints; root daw.age follouing pathogen build·~up in continuously 
cropped soils; and competition for nodulation sites between inoculant 
strains and indigenous soil rhizobia. 

All of these constraints are resolvable. G~nQtic variation in ability to 
fix nitrogen and in tolerance of sc)il acidity and low soil P levels has 
alr.eady been demo~9trated, with some progress made in breeding for. enhanced 
nitrogen fixation in this crop. PCL):all€ll diversity has also been found in 
Rhizobium, ~1i th the joint selection of superior breeding lines and improved 
inoculant stra-iM, liltely to reducm the naad for soil amelioration and 
fertilization of beans in Third Wox~ld countX'ies and to improvQ crop yield. 

The collcWor:ativ(') r09EU\\reh program proposed here niH emph8size cultivar 
development, but also aim to impX'ove cultural practices impacting the 
fixation of nitr:ogen. It \-li11 haven both sfiort-ter:fl1, area~specifie and 
longer:-term, more t>lid91y applicablel components. 1\mol1g the former ldll be 
improved fertilizer racommandationlll and the development of an inoculant 
capability in Ecuador, \>1hile the longer-term gains will be in terms of the 
plant and Rhizobium germplasm identified and made clvailable to the CRSP and 
otheX' bean pX'o9r~. For utili2:ation in Ecuador, the germplasm identified 
and developed "'ill have to be tolex~ant to local disease pressures and of 
grain and cooking quality suited to the local consumer. For this reason 
the project lolill have to l'lork in all aspects of plant and agronomic 
improvement and, since the INIAP bElan program is currently quite small, to 
have a major training component. 

a. Research 

(1) To identify through screer.ling and selection of Ecuadorian and 
other germplasrn. bean gencttypes that are: 

o act.ive in biological nit.rogen fixation 
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G) tolerant of lOll soil P levels, but respc)nsive to added P when 
qro,m in symbiosis uith Rhi=obium 

@ tolerant of acid soil pH and aluminum and manganese (Mn) excess 

o selective for particular strains of Rhi::obium and so able to 
benefit from inoculation in soils containing indigenous 4hizobia 

(Z) To asselUi the importance of specific plant-gx."otJth and phenological 
traies upon nitrogen fixation 

(3) To determine the effects o:f P supply on the l?artitioning of P and 
carbohydrate and on the nitrogen fixation of cultivars differing 
in low P tolo~anee 

(4) To determine population leVlels of R. leguminosarum bv phaseoJi in 
Ecuadorian soils and to study the effects of inoculation on 
competition for nodulation sites in beans 

(5) To detEH ,nine the importance of root disease as a factor limiting 
nitrogen fixation under small-farm conditions and use biological 
control methods in limi tinq the saved ty clf this constraint 

(6) To evaluate Rhizobium strain parfo~::ul(;:e uudel' glasshouse and 
field conditions and to select strains which are efficient in 
nitrogen fixation, cornpetit:ivQ t1ith Mtive soil rhj zobia and acid 
tolerant 

(7) To use the w~terials and iI~o~ation identified in the 
expmrimental phases of thisl project in breedin,; progra.xns to 
devQlop improved varieties of Phaseo/us vulgaris 

b. Training 

(1) To involve young scientist~!I, male and female, in the research 
proqrrun and in programs of graduate education which "lUI aid in 
their proiessioMl. development 

(2) To transmit the in£o~2tion and germplasm gained in these studies 
to other Bean/CotoIpea CRSP I;lrograms and interested national and 
international bean programs: 

c. Anticipated impact on He populations, especially small-scale farmers 
and l .. omen 

This project aims to increase nitrogen fixation in Phaseo/us beans and 
,-lill reduce the need for scarce fertiliZer resources for this crop. 
This will be measured in terms of increased yield of the crop in 
Ecuador and other areas where tho technology is adopted, in the greater 
consumption of beans, and in the improved nitrogen nutrition of the 
urban poor. In terms of fertilizer N use alone, improvements in 
nitrogen fixation technology should result in a saving of more than 
75,000 tons of fertilizer N per annum in Latin America and Africa. 
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3. Majog Accomplishments: 

This project was only funded in Ma~r 1989, so at the time of writing has 
only 15 months of activities to report. Despite this, solid progress has 
been made in a nwnber of areas. . 

(1) A DaselinQ su~"ey of four roojor bean producing areas in Ecuador 
MB been initiated. In Intbaburra province 31 percent of the soils 
tested proved low in N, 6~i percent 1011 in zinc (Zn), 35 percent 
lOl'l in iron (FQ), and 71 percent limited in manganese (I·m). Thi2 
finding was unexpected anet will necessitatm some cha~qe in 
emphasis. 

(2) In the same survey the Rhi::obium populaticln averaged 38.500 per 
gram of soil, a level at Nhich they are likely to pose a 
cOl'ftpetition problem for irloculant strains. This was evident in 
t,.10 inoculation trial~ undertaken using N15 ,,,,her~, though the 
plant derived more than 40 !?orcent of its nitrogan needs from 
fixation, thare was no remponsa to inoculation. 

(3) Studies on <:u1tivar vadat:ion in nitrogen fixation have been 
initiated. Thus ~O cultivars from previous studies on nitrogen 
fixation are being comparClld for overall rates of fixa.tion; 80 
cuI tivars from CIA!, Hiscclnsin and l-iexic:o have been evaluated for 
differQnees in the speed \"i th l>lhich they nodula.te and substantial 
differences shmm; and 18C! CIAT germplasm lines wi th an 
Ecuadorian grain type are being evaluated for both nitrogen 
fixation and adaptation Uf.lder field conditions in Ecuador. 

(4) Four peat deposits ~'1ith potential for u.qe as inoculant carriers 
have been identified and alre currently being analyzed through 
Dr. Collins at the Univer$ity of Florida. 

(5) Eighty bean eultivars l"'~vel been evaluated for ICM !? tQl~~anco in 
tno trials at l·Unnesota, and several lines with apparent tolerance 
to low P have been identified. Studies have been initiated to 
contrast the response of these varieties to mycorrhizal fung~. 

(6) Strai~~ of rhizobia with tolerance to acidity have been identified 
and shOt~ to diffe~ significantly from conventional bean rhizobia. 
Separate funding for further genetic and biodiversity studies with 
these strains is being sought. 

b. Training 

(1) INIAP is a small national program with limited pe~sonnel, a fact 
that has initially restricted the number of scientists who can be 
bought to the U.S. at the same time for training. One scientist 
has comp10tad her M.S. dog'ree; a second begins work in Hinnesota 
in Septefilbe1:. Follo\-ling d;iseussions with INIAP, the project will 
foster undergraduate thesis research by "E!gresados" (Ecuadorian 
universities require final year students to complete a thesis 
project bQfore graduation) attached to INIAP, with the best of 
these students given the e'pportunity for graduate research in the 



-148-

U.S. Tl-JO such "eg1.'esados" are currently l:eceiving support from 
the project: two more will begin their stUdies shortly. 

(2) In addition to Ecuadorian nationals, cne Brazilian and one 
Jamaican student have completed their Ph.I> with partial funding 
from this project; and a CI:>lombian, a Ugandan and two American 
students are currently recalving partial ~lUpport. Five of the 
eight graduate students who have partieipc~ted in the project to 
date are female. 

(3) Through collaboration \·dth the Tanzania PI'Ojoct, one student has 
received additional training' on varietal diff~rences in 
susceptibility to root pathogens, t1hile the project PI will 
participate in, a.'Qd disculim aspects of nit.ragen fixation in, the 
annual reviel<1 of the Tanzania pr~..)jeet. 

(4) A number of U.S. scientistH have also been e>:posed to bean 
production conditions and l?l,"oblems in Ecuador. One has worked on 
the establishment of an inoculant capability, including the 
identification of peat SOUl~ces, uhile a second is focusing on 
varietal diff'el,"enc:es in nii:rogen fixation. 

c. Actual impact on He population9~ especially small~scale farmers and 
l'10men 

As indicated abova~ this project: has only been in operation for a 
short time and so cannot claim to haVG had an actual impact on He 
populations. Potential for impalct is inherent in several areas and 
~t1ill have b(um developed significantly by the end of the present 
grant. Thus the introduction of already available methodologies for 
the correction of microelement deficiencies throughout the northern 
production region should lead tel significant product.ion increases in 
t.his al,"ea, while the development of an inoculant capability in Ecuador 
will be of value to all producers of leguminous crops and pastures. 
The beginning made in the training of bean scientists and in the 
development of a coherent bean program in Ecuador should also 
contribute to higher yields in this crop and to an improved protein 
nutrition of the population. 

Fiva=Yea~ P~o;ect Extension Goals foc U.S. and He 

1. Resaa:r:ch: 

a. To incorporate the ability for high nitrogen fixation in symbiosis 
into lines adapted for gl,"ol-rl:h conditions in ECUildor, a-nd of Ecuadorian 
grain typa, and tolerant of specific disease and insect pests 

b. To combine in a limited number of lines, differlmt traits having 
importance for nitrogen fixation 

c. 1'0 determine the best breeding s't:rategies and solection criteria 
associated "lith enhanced nodulation and nitrogen fixation in beans 
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d. To identify in bean germplasm, lines which arc restricted in nodulation 
. with indigenous soil rhizobia and to study tho mechanism and utility 
of this restriction 

e. To use molecular techniques to ~~xJ?lore and explain the basis of 
eultiva r differrr!llCQS in nii:rogen fixation, host/strain interaction at 
acid pH and of cultivar re::ponSjl to low P l evels 

f. To compare methods of inoc:ulati()n, plantinq dens! 1:y and cul ti var root: 
type as factors pe rmi ttinq imprc)ved nodulo oC:Cttpanc7 by inoculant 
strains 

g. To complet:o studies on the impolC'tanCEl and natm:'s of root diseas0 in 
Ecuadorian bean production and :tts impact on nitrogen fixation 

h. To complete studies on the biodiversity of EClliildorian bean rhizobia 

2 • T:ra ining: 

a. The project ,:rill continue to males gradW3te and non-degree training 
opportunities available to qualified Ecuadorian, U.S. and other Third 
~lorld candidates. Given the str-ong program initicllly established in 
micX'obioloqy l'lithin the Estaciol'l E~pm:imental toSanta. Catalina", the 
emphasis in training of Ho~t Count~y personnel will be in breeding/ 
genetics, plant nuerit-ion and PJ!thology and "rill nim to develop a 
cohesive bean program in INI AP. 

b. Limited facilities for the production of bean inoculants t.rUl be 
established at "Santa Catalina" and tra ining provided i1: the 
production and quality control c)f inoculants. 

c. Through info!:'iiml diSCWls ion, the) project will develop in-country 
t;,orkshopo and, through collaborc~tion Hi til intoll1a tionaJ.ly f unded 
progrClJl:!S such ('oS those involvin~J outpoa ted CIAT scienthsts , uilJ. l'lo r k 
to improve irultitutioMl capability for bean relS8cU'ch outside INIAP . 

3. Ant~icipatGd I mpact on He Pop1Al(i\t.ioiu~, Especially Sma ll-Scale Farmers and 
~JO!1llen: 

The primary impact of this project 'fill be in incrl:!lased germplasm flOti' 

leading to improved bean cultiva rs in commercially desirable seed and plant 
types. The impact uil1 be for all bean farmers but t.rill be es pecially 
beneficial to the smaller fau."mer l1hc) cannot afford si~mificant fertilizer 
usagl'. 

This is the only project in the CRSI? ~1ith a major focus on nitrogen 
fixation. Nitrogen deficiency in s()il and the availability of fertilizer 
nitrogen to s~ll~scale farmers are major constraints to bean and cOl~ea 
production throughout much of the Third t'lorld, and gains made in this 
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project "lill be widely applicable. The project t,ill expect to service a 
number of the other projects and has already begun this collaboration in 
the case of Mexico and Tanzania. 

2. U.S. Agricultural Research Needs: 

Breeding for enhanced nitrogen fixation in graln It~guroes has not been 
attempted to any extent in the U.S. but is important in the context of 
sustainable agriculture. While it is unlikely thai: high nitrogen-fixing 
lines developed for Ecuador can be used directly in the northern U.S., 
they will serve as parental sources in fm:ther l<lOrlt hare. 
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lOG FRAME 



£oIarraUve SUllollary 

Program or S~£tor Goal: 
improved bean and RhilOb\um eenn
plasm ~etter able ~ftx n~trogen 
~n s~lIb\os\s under coodUt",,\S of 
HOIUed input agdcuH:ure. 

Work wtth INIAP to butld tnstttu
t\onal capability for bean research 
in Ecuador. 

~[Qj~£Lf!![pose: 
Develop bean culttvars act~ve tn 
N? ftxalion. tolerant to the major 
diseases of beans ~n Ecuador. and 
acceptable to bean consumers tn 
Ecuador. 

Select Rhizoblloo strains wh~ch are 
acttve fn-Mi-ftxatton and tolerant 
of soil stresses. 

HaX1111ize N2 flxaUoll tn breeding 
lines through the pyramlding of 
des'rable genes. 

Overcome problems of comlleUUon 
Ifrom nathe soH rhizobia. 

fV 9Z-91 lOG FRAME 

Objectively Vertftable Indicators 

Measures of Goal Achievement: 
Successful adopUon by low resource 
fanmers of technolo~ies and var~eties 
developed to the prnject w~th ~ 
concomutant decrease ~n the use of 
ferUlher N \~Hh beans. and yields 
~lntatned or enhanced. 

Demonstrable capac~ty ~~thtn lOOIAP 
to conduct te~-or~ented bean 
research a'me~ towar~ ~m?rQved pro
duct~on under low-input cond'ttons. 

~ond~t!ons That ~tl1 indicate Purpose 
Mas Been Achieved: 
Adoption pf bree~~n9 lines deve~oped 
through the ~roject as var~et~es for 
use \0 Ecuadorian bean product~on . 
iUI\11'1 no~ule occupancy ,mill percentage 
p~ant 00 der~ved from f~xat'on ~n f~eld 
tests of selected tnocuiants. 

Ut'l~latton tn the breedtn~ program 
of other CRSP projects. CIAi and 
national programs of Melli Mz-r1xing 
Hnes. 

Development of lines restrictive for 
soil strains and needtn9 nadu]a~ton 
for best vleld. Rational a~p~oaches 
to the use of ]ow P or a~td so~l for 
bean product~on. 

Means of Ver1flcatton 

Ccmpartsons of nUrogen nxat\oll 
usin0 tmprove~ Bean/Rhizobtum 
Ge~~lasm. adequate d~sease control 
and tmproved methodologies to tt.at 
currently obtainable usinG best 
farms!" pnct 1 ces . 

Presence of a producttve and wel1-
trained bean research group ~tth~n 
IWIAf. 

Stat t sttcs of bean ~roduction ao~ 
varieta~ use. Annual re~orts of the 
~roject and of ENIAf. 

feer-~eviewed scientif~c ~apers . 
Exte~r.a~ rev~ew ~anel. Oegiees 
awarded to project part~c1~ants. 

~tde adoptton of looculant usage w~th 
beans, and development of an ~nocu]ant 
capabtlity wtthin INIAP. 

ECUADOR/UNIVERSITY OF MINNESOTA/GRAHAM 

Important Assumptions 

Assu~pt'ons for tJ:htev1ns_Goal Target~: 
lhat low 'nput fii. I~-mers wt 11 accept 
changes 'n technology. 

That d~saase resistance and ability to 
flX M2 can be combined tn agronomically 
suitable cultivars. 

That I~IAP continues to give high 
prior'ty to bean research and to 
staff capaCitation. 

ASsUlooUons for Achilev1n5! Purpose: 
Additional genes contr~buttn9 to high HZ 
r~xat1on can be tdent1f~ed. That lines 
can be developed that combine dtsease 
res~stance and Nz f\xation. 

lines restrictive fc~ common soil rhtzo
oia in Ecuador can be tdent;fted. 

INIAP continue to gtve prl0rlty to bean 
research and coot~ nue with tts pre$ent 
goal to develop a bean research pro9r~n. 

,_. 
Ul 
tv 
I 

Graduate students ar.d egresados su\table 
for thests research can be identified and 
attracted to INIAP. 



~arrat've Swmuary 

f[2i~~t Purpose (,ont'd) 
Develo~ an understanding of the 
bas~s for cult\var and stra~n 
1nteract\on under low P or actd 
sotl cond\ttons. 

Improve tnocuht ton II'.eUlods and 
agronomic practtces affecttng 
nodulation and n\trosen fixatton 
10 bea •• s. 

Provide tra'otne opportun't~es for 
UHAP aud US personnel in areas 
reiattng to N2 f~xat'on . 

Strengthen bean research to 
IEcuador . 

f~ 9Z-91 LOG fRAH[ 

Objectively Vertr'a~le Xn~tca~ors 

CQ~dtt\ons That Mill !nd~cate Purpose 
HaS Been Achieved 4ccntOdb 
~eturn to [cuador after eraduate 
tratntng. and tncor~orat~on ~nto a 
functiontng bean research p~09ram of 
spec~al~sts ~n m1cro~~olog~. ~reed'n9. 
agronomy ~nd pathology. ihes~s researc~ 
completed 1;)' el!lresalt!los . 

Means of Vertf1cat~cn 

~CUADOR/UMiVERSIVY Of Kl~NESOTA/GRAHAK Cont'd 

Important AS~l~pt'ons 

Assumpttions (cont'd) 
Su~table pest depos~ts for use as 
inocu1ants can be ident1fted. 

I 
I
Ul 
\-J 
I 
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I .~ UNIVERSITYOFMINNESO(A. \;III lWlN CITIES 

August 14, 1990 

Dr. Patricia Barnes-HcConnell, Ph . D. 
Director 

I Office 01 the Vice President 

i 

i Institute of Agriculture. Forestry and Home economics 
201 Coffey Hall 
1420 Eckles AvenUl!t 
SI. Paul. Minnesota 55108·1030 

(612) 624·4n7 

Bean/Cowpea CRSP Hanagement Office 
200 Center for International Programs 
East Lansing, ~1ichigan 48824 - 1035 

Dear Dr. Barnes-McConnell: 

This is to indicate that I have rev'ie~led the FY92- 97 Bean/Cowpea CRSP Proj ect 
Extension Proposal submitted by Professor Vater H. Graham. I enthusiastically 
endorse and approve of what is proposed because thl9 proj act addresses the 
important international problem of how to improve nitrogen fixation in 
Phaseolus vulgar~s which is an important traditional crop in Latin America, 
East Africa and the U. S. This proj act involves joint t-lOrk between scientists 
in Ecuador and Minnesota and cooperative work in some other countries. 

I believe the project is significant to the CRSP because of the potential 
impact it can have on improving bean production on small f arms, and it is 
the only project in this CRSP that focuses on addressing the factors that 
limit nitrogen fixation. This l.ridespread and practical probl:em is addressed 
through sound science and in the process also produces additional human 
resources to help address this problem in Ecuador and elsewhere. It should 
also be noted that more than half of these graduatf= students and future 
professionals are female, which could have additional benefits in working 
wi th small farmers. . 

In conclusion, this proj act incorpo:rates many of the obj actives that I 
believe major U.S. universities shol~ld strive for in h21ping to address the 
broad issue of ''1orld hunger and imp:coving the quality of life for many 
people by increasing the pool of hwnan resources, ~;trengthening the research 
ability of in-country institutions .and establishing cooperative relation a 

ships among scientists in different countries. 

I hope this and other projects like it in this CRSl' can continue to be 
funded. Answers to these kinds of issues and need~; simply cannot be 
addressed in a fet-l years. 

Si.ncerely, 

t~. tl~,,-
C. Eugene Allen 
Vice President: 



Oficio No. XXIX-CCI- 1423 
Quito, 9 cie agosto de 1990 

Senor doctor 
Peter Graham 
Departament of Soil Science 
University of Minnesota 
St. Paul, NN 55108 
USA 

Estimado Dr. Graham: 
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ADMINISTRACION CENTRAL DEL I NIAP 
Av. Eloy AlftlZO y Amllzone.s 
Edincla del MAG (4to. pi!o) 

Tele •. : 567-64S 565-939 565-963 
QUITO· ECUADOR 

Me"es grato referirme al documento que contiene el plan de trabajo y presu 
puesto del proyecto Bean/Co\""pea CRSP Graham/INIAP Ecuador para 1992~1997 y 
al respecco deseo comunicarle que una vez r,visado al documento, estoy to
talmente de acuerdo con su contenido. 

El proyecto incluye los aspectos discutidos con usted durante su reciente
visita aJ Ecuador, de manera que las metas y estrategias planteadas consi
deran importantes requer imi entos del I N lAP Y die nuestro pa IS en ,-uanto a I 
mejoramiento de la productividad de las leguminosas al imenticias. 

Reiterole eJ testimonio de mi distinguida consideracion. 

t1uy atentamente, 

" ~. 7 
-=~--~~/7 "~-e~~ 

Ing Fau"stc Cevallos Barriga 
Di ector General del INJAP, Ene." 
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fiSCAL YEAR 

FV 81 
FY 82 
fV a3 
F\'84 
fV 85 
H8M 

GRANT til rOTAlS 
GRANT ti l PERCENTAGES 

PERSOWNEl 

~(E4\~/CQWP.E~ C~~p PfRlOJ~CT F ~SCA!L. ~eeQ~Fr rBlY l ~ Nt; ~ Tll;M* 

ECUADOR/UN6VERSBTV OF MmN~ESOTA/GRAH~M 

eQUIPMENT JRAVEl OPERATIONS TRAIN1!l!Gt:t: OTHER DIRECT OVERHEAD !Q.!lli ~ 

• - . . - • . . . • - • - . - PRO J E C T MOT I til E X 1ST E N C IE - • . - - . - - . - . . - . -

$0.00 
0% 

SO .OO 
0% 

$0.00 
0% 

SO.OO 
0% 

- • PRO J IE C 1 Nor ! N 

$0 .00 
0% 

$0.00 
0% 

E ~ B S TEN C E - . -

SO.OO 
0% 

SO.OO 
0% 

US MATCH HCMATCH*** 

SO.OO 
0% 

$0.00 
0% 

!FV 869 
f1I' 87 
flf88 
f\' 89 
H 90 
Il''( 91 
fY 92A 

3,571.19 
42,916.33 
80,669.00 
40,775 .00 

0.00 
1,226.35 

25,617.00 
2.345.00 

191. 25 
tS,941.86 
16,583 .00 
4,958.00 

1,862,09 
10,678.68 
19,495.00 
5 ,520,00 

521.~5 
91.70 

14 ,500 .011 
16,'100.00 

0.00 
20.53 

30,196.00 
i,167.00 

2.513.64 
16,039.03 
41,452 .00 
22.335 .00 

8,659.32 
86,914.48 

228,512.00 
93.200.00 

9,627.50 
29,8(19,97 
33,300,00 
19,425.00 

5,000.00 
8,000.00 
2,720.\)0 
1,587.00 ~ 

Grant #2 ~ubtotais $167,931.52 i29,i88.35 $37,674.1 1 ~37, S3S.77 S3i,2i2.aS 
Grant #2 Percentages 40% 7% 9% 9% 7% 

$31,~~3.53 sa2,~~~.o7 ~1;o~~5.Sui S4i77~5.S0 S92,i62.47 
17X 

GRANT YEAR 

YEAR 1 
YEAR 2 
YEAR 3 
'lEAR 4 
'!fEAR 5 

E~tension Subtotals 
E~tension Percentages 

36,000,00 
37,801),00 
40,225.00 
42,650,00 
45,000.00 

8,000.00 
8,400.00 
8,950,00 
9,500.00 

10,COO.OO 

17,500.00 
18,350.00 
19,550.00 
20,700.00 
2] ,850.00 

15,000,00 
15,750.00 
16,715.00 
17,1800.00 
19,800.00 

56,000.00 
56,800.00 
62,625.00 
66,350.00 
70.000.00 

4,000.00 
4,20C.OO 
4,475.00 
4,750.00 
5.000.Q!L 

to 1. 750.00 
431,900.00 
46,750.00 
49,550.00 
52,275.00 

$201,675.00 $44,850.00 $97, ~50.00 $84,125.00 $313,775.00 $22,425.UO $234,225.00 
20% 4% 10% 8% 31X 2% 23% 

178,250.00 
167,200.00 
199,350.00 
211,300.00 
,g,22,925.00 ~ 

$999,025.001 
100% 

25,000.00 
26,250,00 
27,950.00 
29,625.00 
31.250.00 

5999,025.00 $140,075,00 
85% 12% 

Sii,307.00 
4% 

8,000.00 
8,000.00 
8,000.00 
e,ODO.OO 
8,000 .00 

$40,000.00 
3% 

GRANT #2 TOTALS $369,606.52 $74,038.35 $135,624. 11 $121,680 .77 $344 ,987.85 $53,808.53 5316,564.6751,416,310.8°151,416,310.80 5232,237.47 557,307.00 
GRANT #2 PERCElHAGES 26%. 5% 10% 9% 24% 4% 22% iOO% 83% 14% 3i' 

TOTALS BOTH GRANTS $369,606.52 $74,038.~5 S~35,624.11 $121,660.77 $344,987,85 $53,808.53 $316,564.6751,416,310.801$1,416,310.80 $232,237.47 $57,307.00 
PERCEN1AGES BOTH GRANTS 26" 5% 10% 9% 24% 4% 22% 100% 83% 14% 3% 

*figure$ through FY 90 ere actual expenditures or match r eported. fV 91 on are estimates based on budgets su~nitted. 

"-Training r~t reported separately until beginning of second grant (J/7/86) • 

...... Since the grant document does not re fer to contributions by Host C0untry institution,>, reporting of He match has not been r<'qu ired. Onl y in recent years 
have PIs been encouraged to report estilll<ltes of HC contributiof":; to pro jec t costs. NR = Not Repor.cd. 

(J1 

-..J 
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FY 92-97 B~J/COWPEA CRSP 
FIVE-YEAR PROJECT PREPROPOSAL 

1. Name and Address of Lead Institution: 

Department of Food Science and Tec:hnology 
University of Georgia 
Agricultural Experiment Station 
Griffin, GA 30223-1797. 
U.S.A. 

2. Name and Address of Principal Investi9'~Ltor: 

Dr. R. Dixon Phillips 
Department of Food Science and Tec:hnology 
University of Georgia 
Agricultural Experiment Station 
Griffin, GA 30223-1797 
U.S.A. 
Telephone: 

Telex: 
FM{: 

(404) 228=7284 
41~4190 

(404) 229-3216 

3. Names and Addresses of Other Participating Institutions and 
Co-Investigators: 

a. U.S.: 

Ms. Kay H. McWatters, Co-PI 
Dr. Larry R. Beuchat 
Dr. Manjeet S. Chinnan 
Dr. Yen-=Con Hung 
Department of Food Science and Technology 
University of Georgia 
Agricultural Experiment Station 
Griffin, GA 30223-1797 
U.S.A. 
Telephone: 

Telex: 
FAX: 

(404) 228-7284 
41-4190 
(404) 229~3216 

b. He: To be determined 

4. Title of Research: Research Strategies to increase the Utili=ativll 0/ Cvwpea 

"Because of the size of the complete proposals. the proposals presented here are s~~ries. 
Complete versions are available from the CRSP Manag~T~nt Office. 
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S. Funding Requested for FY 92-97: 

$959,950 

6. Lead Institution ~pprovals: 

Name: 
Title: 

Address: 

Signature: 

Department or Unit Head 

Dr. Michael P. Doyle 
Professor and Department Head 
Department of Food Science and 

Technology 
University of Georgia 
Griffin, GA 30332 

/s/ Michigan P. Doyle 

7'.4l"ount to Ue Contributed: 

U.S. 
He: 

$126.195 
$ 94,.505 

Institutior~l Representative 

Dr. Joe L. Key 
Executive Vice Presid~nt 
University of Georgia Research 

Foundaticm, Inc. 
Athens, Gl\ 30602 

/s/ Joe L. Key 
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PreaJ1ible 

This project will be phased out in the original Host Country (HC), Nigeria, by 
September 30, 1991, and a new project will l,e initiated at another site. The 
process of identifying the new HC is being vigorously pursued, but a decision 
has not yet been made. Thus, a complete proposal following the Proposal Guide
lines is not possible at this time. We have been advised by the Management 
Office (MO) and the Chair of the Technical Committee (TC) to develop a somewhat 
general "pre-proposal" in which important constraint areas are identified. The 
role of this pre-proposal is to insure the inclusion of cowpecl utilization 
research, as specified in the CRSP Global Plan, in the total extension package. 
Based on experience in Nigeria and responses from pctential Bes, we have 
identified the major post-harvest constraints on the increased consumption of 
cowpea. We are not proposing to address all of these constraints. Particulars 
must wait on selection of the He and co-planning with our new colleagues. At 
that time specific research goals, objectivf~s and methods hlouid be selected 
within the major constraint areas and a fully developed proposal prepared for 
consideration by the 110, Te, Board of Directors dlld lLI.D. 

Brief Statement of Goals and 1\ccOI111plishments During IT 81~92 

1. Rationale: 

Malnutr ition, especially among children and the urban and rural poor, 
constitutes a major problem in developing countries including Nigeria. 
Animal-derived foods are too costly and scarce to cont~ibute to the 
spiraling demand for protein in growing populations. r.egumes, particularly 
cowpea, are an at fordable and already acceptable sourCEl of protein, B 
vitamins and calories. Houever, increased consumption of co"rpeas is 
constrained by the time, labor and fuel required for preparing traditional 
dishes and by the perception that they are difficult to digest. The 
hypothesis of this project '>'as that availability of ready-to-use cOt.>1pea 
flour for making the popular dishes, akara and moin-moin, "'ould encourage 
greater consumption of cowpea, both because of reduced labor and because 
those dishes are considered to be more ciigestible than whole seeds. 
Development of milling technology as '''ell as supportin~r research on 
applications of cO"'Pea flour, its storage and functioruLl behavior I its 
microbiological safety and nutritional impact as well as the socio
cultural/economic ~ffects of introducing COl'tpea mil1in~r technology and 
products were projected to improve nutrition among the urban and rural 
poor. 

2. Statement of Previous Years' Obj~etives: 

a. Research 

(1) Assess patterns of cowpea utilization in Nigeria and elucidate 
the associated sociocultural and socioeconomic factors 

(2) Develop a package of appropriate technologies adapted 
specifically to address identi:Eied constraints on cowpea 
utilization 
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(3) Address specific problems associated with co~~eas and cowpea 
products such as the prevalence of anti-nutritional and 
anti-dig9stibili ty factors, microbial profile:s of cowpea paste, 
the development of aflatoxin a:nd hard-to-cook phenomena in stored 
cowpeas; and find appropriate and practical sc:>lutions to these 
and related problems 

(4) Install a village mill in a rural location to field-test cowpea 
processing technology, assess its impact on the community, 
provide insight into further improvements and new research 
directions, and assist in the information diff~sioD process 

(5) Develop policy guidelines (for use by policy makers) to foster 
efficient utilization of cowpeiEl.S through the promotion of 
consumption, rural industries, and the associated linkage to 
rural/urban marltets and to farming acti vi ties in rural areas 

b. Training 

To provide graduate and undergraduate education, specialized training 
of project co-investigators, and informal training/workshops on cowpea 
pro~essing/uti1ization for home economists, rural development agents, 
dietitians, teachers, millers, s treet vendors and village women 

c. Anticipated impact on He populat ion::; , especially srnall-scale farmers 
and women 

(1) Implementation of project technologies \-li11 lE~ad to increased 
utilization of cowpeas with attendant improvement in the 
nutritional status of Nigeria',; rural population and urban poor 

(2) The introduction of new tecllnologies would promote employment 
opportunities, increase and redistribute income, and foster 
linkages bet~leen agricultural activities in rural areas \-Ihere 
cowpeas arg grown and urban madtets t'lhere proc:essed co"rpea 
products are sold 

(3) The village mill should s exve as a catalyst to advance the course 
of cowpea~related development. Experiences to be gained by using 
the village mill as a field~tegting ground for a growing range of 
researched ideas on cowpea prenervation and utilization from the 
laboratory ,·till facilitate the ultimate diffusion 0: new ideas 
and improved technologies. 

3. Major Accomplishments: 

a. Research 

(1) Socioeconomic/cultural baselinE! data and projelct impact 

Consumption patterns, processing and storage problems, and 
nutritional status of low-income families have been dete~ined 
through surveys conducted in the Anambra State of Nigeria. 



-lE3-

(2) l·Silling technology and village mill installation 

1>. mechanical technology appropriate at the village level has been 
developed for milling co~~eas to a stable flour. Village mills 
have been installed and brought into production in t"'0 locations. 
Mill products include cowpea uleal, cereal-cowpea fl our blends and 
cot-1pea-based ueaning food. 

(3) Processing/storage treatments ",hieh modify cmrpea functionality 
and nutrition 

Processing cOl-tpea flour to aka,ra OI" @xtrudates impr.oved protein 
efficiency ratio compared to 1:'a\<1 meal . Gerrainating co"rpeas 
reduced their oligosacchari d~ content and flatulence effect, 
increased thiamin, riboflavin and niacin content, improved 
protein digestibility and slightly altered the functional 
properties in akara-maJdng. Development of the hard-to-cook (lITe) 
defect in cOHpea depended on 1:'elative hUInidity and temperature, 
the rate fOllotdng pseudo=first oreer ltinetics. HTC COt1peas had 
reduced protein nutrition~l quality. The nut rit ional quality of 
various blends of cOHpea t-Ti th cereals , anima l protein and other 
legumes has been evaluated and s houn to be acceptable. 

(4) Col-IPsa meal products: their fOt"-fl)ulation and functional/sensory 
evaluation 

Storage, pt'oeess and preparation conditions uhich produce cowpea 
meal and akara simi l ar to traditional products in functional , 
sensory and nutritional proper'ties have been established. 
Objective methods developed to characterize the texture and 
structure of COt"Ipsa products correlate l"ell Hith sensory measures . 
Meal made from germinated seeds performed satisfactorily in 
preparation of aJrnra. Response of U.S. consumers (teen-aged, 
middle-aged , elderly) to a lmra Has positive, most favot'ing a 
ready~to~Gat product lIli th a sa.uce or dip. U. S. industry groups 
in the Southeast and in California have expressed interest in 
altara I s potential as 8 eOIll.ill€H."cial food product. 

(5) Microbiological evaluation of co~~ea products 

Higher quanti ties of aflatoxin "'ere produced at 21 and 30°C than 
at 37°C on co~~ea seeds, meal and onion~supplernented meal. 
Mlatoxin "Tas formed at at"1 as 10\>1 as 0.89. Death rate of 
bacteria, yeasts and molds on co,,~eas was more rapid at 35 t han 
at 2 or 21°C. Total microbial populations in co"~ea paste 
collected from three Nigerian markets lITere lligh initially and 
incr9ased after incubation. Colifor~ popUlations remained 
constant. Predominant bacteria consisted of ElIlerohacler, Klebsiella 
and Lactobacillus species; Candida species and Aspergillus Iliger ~"ere the 
predominant fungi. Sorption isother~Ft1s of various cowpea products 
t1ere determined and will be useful in determining their storage 
stability. 
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b. Training 

Complete or partial support for degree training at the University of 
Georgia was provided for seven H.S. (one Nigerian) and tHO Ph.D. (one 
Nigerian) students. Non-degree trCl.ining "'as provided for four 
students, one HC investigator and Cine He Fulbright Scholar. Complete 
or partial support for degree training at the Universi t y of Nigeria 
was provided for eleven M.S., four Ph.D. and numerous B.S.-level 
students. 

c. Actual impact on He populations , especially sr~ll-scale farmers and 
women 

Two village mills are producing cowpea flour to simplify production of 
akara and mein-moin by village Homen/vendors for their families and 
customers. t'leaning foods based on cot'rpea/cereal blends are being 
manufactured in each location. Village Homen have been taught to use 
these products in worltshops conducted by HC team members. Succesfful 
implementation of project technology in a fet-l vill.Bgcs has minimal 
impact on the total population but represents the seed ft'om \-J'hich a 
major impact on inct~eased coupei;'). consumption may g&O\'I. 

1. Resea&'ch: 

a. To assess the qualitative and quantitative ch.aractllaristics of co"rpea 
production, storagG and utilization in the He; to i:l.SSeSS the 
particulab post~harvest technology needs in the He and to develop 
specific research activities to address them 

b. To develop methods for rendering cO'l-rpoa seeds both more easily coo}ted 
and more digestible 

c. To research modifications in millin9 technology developed in the 
Nigeria project for potential adaptiation to the ne'" He site 

d. To use blending, precooking, and fe:r~entation for improving existing 
foods and developing enhanced foods based on cOHpea flour for infants, 
children and adults 

fa. To pursue th~se goals in collaboration t-Ii th cot-rpea production 
scientists (breeders, P!'Itomologists) so as to plaCI! them in the proper 
context of eldsting and. jmproved va:rieties and storage technologies 

f. To measure the socioeconomic impact of developed/introduced 
technologies on He populations particularly women, children and the 
rural and urban poor 

Graduate and undergraduate education wi:L1 be provided for He and U.S. 
students and specialized training for project co-investigators. Practical 
training on cowpea. processing/utilization trlOuld also bE! highly appropriate 
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for educators, male and ferrale farmers, small business: pHrsons and 
villagers in the He and elsewhere in Wost and Central Africa. 

3. Anticipated Impact on He PO]?".llations, 1~8pecially Small-Sc:ale FariM~rs and 
t-loIlum: 

v~omen are both subsistence farmers and homemakers in rural Africa, thus, 
impact of successful post-harvest intex~ventions on them is two-fold. 
Improved storage and processing of cowpea increases and extends the food 
supply~ithout cultivating more land or increasing yields. Savings of 
time and energy by use of cOl-IPsa flour for preparation. of traditional 
foods contribute to productivity and inlproved quality of life. Production 
and utilization of coupsa flour expand opportunities for ''lOmen in their 
roles as s~~ll entrepreneurs, millers cLnd vendors. Fortifying traditional 
foods and creating mn'1 cO~1pea foods inc:rease demand for the crop and 
improve nutritional status of COnSllIlHH'S, particularly infants and children. 

Anticipated Contril:mtion of the ProjQct I 13 Extension Goals 

1. Bean/Cowpea CRSP Global Plan: 

The C.RSP global plan calls for "collaborative i'9search among . . . the 
Land-Grant university corr®unity (and) ... He institutions" to embrace 
several constraints on cOl,ypea, among t-rhich are those related to "storage, 
food preparation, nutrition and health" as m~ll as "@ducation, training and 
research capability." This proposal ad.dress(,Mrl each of these constraints. 
Impacts are expected in the areas of food preparation and nutrition ~lith a 
concomitant impact on health in the HC and elsotrhere in t'1est and Cent::'al 
Africa. Anticipated tt'aining Hill enhance the abiE ty of HC scientists 
and students to continue utilization resea!::ch on cOl-rpe.a, thereby extending 
the impact of the CRSP long after the project has ended. 

Consumption of coupeas in the U.S. is constrained by the same factors 
encountered in developing countt'ies: the time and labl'r necessary to 
pl'epare them for consIDllption and difficulties in digesting them. There 
\'rill be further opportunities to promote t-1est AJ:rican foods such as akal.~a. 

Studies leading to the improved digestibility or more 12asily prepared 
forms of cOl'1pea will enhance its acceptability to J>.,merican consumers. 
Increased demand for the crop would derive from both of these factors. 



FV 92-97 lOG FRAME 

Narrative Summary Objectively Verifiable Ind~cators Means of Verifications 

Pr0iram or Sector Goal: 
Qual\fy and quantify the soc\ocu1-
tural/socioeconomic context of co~pea 
utilization in Ghana, develop 
approprlate, sustainable technologi es 
for enhancing cowpea nutrttton and 
consumption, and measure the ~mpact of 
those technologies. 

Pt"oject Purpose: 
Develop and use survey ~nstruments to 
iilssess soctocultural-economtc aspects 
of cowpea ut l lizat i on ~n Ghana. 

Charactertze the nutrittonal and 
funct~cn~l ch~~acter1st~cs of Ghana~an 
cowpea varieties. 

Adapt and improve cowpea mil1~n9 
technology to maximi ze Yl eld and 
Quality. 

Fortify existing foods, develop new 
foods for improved nutrit i on, and 
characterize theIr phys~cochemtc~l 
properties. 

Characterize cowpea prote~ns. their 
functional and nutritional quality. 

Regiona l ize research via collaboration 
with other CRSP projects. 

Outputs: 
Thorough qualitative and quantitative 
descrlpt\on of the soc l 0cultural/soclo
economtc context of cowpea utt l lzation 
in Ghana. 

Measures of Goal Achtevemenis: 
Increased awareness of the role of 
cowpea in adult and child nutrition 
~Iong at-risk popu1ations. 

Increased ut~l~zation of traditional 
cowpea foods for adults and ch~ldren. 

Adopt t on of project-developed 
technologies for produc~ng 
cowpea-based foo~s. 

Enhclnced cowpea viilr'iety selecthm 
for spec~f~c uses. 

Con~~tions That Wll1 Indicate Purpose 
Has Seen Achi eved : 
Accumulat ~ on of suff~c'lent data on 
sociocultural-economic aspects of 
cowpea ut~u i zat i on to permi t the i r 
, el i ab l e character~2at ~ on. 

Milling uf cOwpea and utla12ation of 
the f lou, i n a varlety of foods wi l l 
become established. 

Cowpea variet i es w~ th optlma l 
nutr iti ona1, functional, and 
agronomtc properttes .tl1 become 
more wide l y adop t ed 1n Ghana. 

Interchange of storage and 
process'ng technologies across 
national boundar\ es wi ll take pl ace. 

Magnitude of Outputs: 
Knowledge of soc l ocultural/soc l 0-
econom\c cont ext of cowpea ut 111 za
ticn wi~l prov\de the necessary base
l ioe i nformation to both adjust 
projec t methodolog i es and t o measure 
impacts. 

Econom1c, sociocultural, and nutri
tional surveys will establish base
line data and subsequently will 
provide infcnmation to update status 
of cowpea util~zat1on and its nutri
tional and economlc impacts. 

~ost cou~try sur vey t eams wi l l 
vistt seuerted s~tes ~n the Greater 
Acc r a, Volt~, and Eastern reg10ns 
of Ghana at t he i ni t i a t ion of the 
project and per~od~caley throughout 
io measure current attltudes about 
cowpea s t or age and utilizati on prac
tices, nutrttional status and how 
att,tudes and practtces are modified 
clurlng the study 

Survey data will ver i fy project 
1mpacts on soc ~ al, nutriti onal, and 
economics status. 

GHANA/UNIVE~SITY OF GEORGIA/McWATTERS 

Important Assumptions 

Assumptions for Achieving Goal Targets: 
That appropriate survey inst~uments and 
technologies will be developed and 
applied. 

That HC populations will be amenable to 
adopttng new technologies, ~ractices, and 
varieties. 

That appropriate, sustainable technologies 
will be developed in the project as veri
fied by their adoption and success in 
exerting a positive impact on nutrition and 
lncome. 

Assum~t ~ ons for AchievinQ Purpose: 
Effective collaboration among HC scientists 
and support by administrators will be 
ach i eved. 

Funding will be sufficient and transferred 
in a timely manner. 

Authorizations for travel and equipment 
purchases will be forthcom'ng In a timely 
manner. 

Linkages between U.S. and HC scientists and 
between the UGL/UGA project, other 8/C CRSP 
projects. and other CRSPs (Peanut, INT
SDRMIL, will be qutckly established and 
effectiveiy maintalned. 

Q~iP~! Ass~~ions: 
Project will remain on track 1n terms of 
scheduling f und ing and execut i on of 
research. 

I 
f--' 
(J\ 
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fY 92-97 lOG FRAME 

Narrative Summary Objectively Verifiable I ndicators Means of Verifications 

DetaHed description of Ghana ~ an 
cowpea varieties. the \ r funct ~ onal and 
nutritional characteristics. 

Appropr i ate. sustainabl e technologies 
for producIng traditional cowpea-based 
and fortified foods for adul ts and 
nutri ti onally opt imi zed f oods for 
weanli ng childre~. 

Detailed ~nfonnatlon on physico
chemi cal properties of cowpea-based 
food systems. 

Deta i led characterization of cowpea 
proteins. their nutr~tlonal quality. 
and their f unc ti onal role and fat e 
during processing. 

Inputs: 
UGA-: -Two PIs and four co-PIs 
'ncluding one chemist. one food 
scient i s t . a phys i cal properti es 
sc i ent l st. a microbiologist. and an 
agricu l tural economi st. Additional 
support and consultat i on from t he MO 
~IO specialist/socio logis t . 

Un i versity of Ghana: Three f ood 
scientis t s. three out r l ti onls t s. t wo 
home economists. one soc i ol og i s t . one 
health economi st. one agricul tura l 
econo~l st. one extens i on spec iali s t . 
one WID spec i ali st. one agronomts t . 
and two chemi sts/biochemists. 

Character~zation of traditional and 
newly released cowpea var i eties wi l l 
enable optimization of t heir 
utilizat)on. 

I mprovements in cowpea uti H zaUon 
technologies will i ncrease cowpea 
cons~~ption and enhance nutrition. 

Deta iled 'lnl'ormat~on 00 physico
chemi cal and nutr iti onal propertl es 
of cowpea systems wll] support 
t echnol ogy and all ow genera l~ zat~on 

All personnel w~11 ~e expect ed t o 
contr ibut e to the project goal s ancl 
purposes ~n doc~~entable modes. 

Publi ca ti ons in prest i gious socio
economic physicochemical. and 
nutritional findings. 

Meet ing or exceeding goals for 
t ra i ning students and He client 
groups. 

Annual Droject repor t s. tr~~ 
reports, expendttJre r eports. 
budget anal ysis. 

GHANA/UNIVERSITY OF GEORGIA/McWATTERS. cont'd 

Important Assumptions 

Reliable data wll l be gathered, analy:ed 
and published 1n a timely fashion. 

Cl i ent groups will be receptive of new 
ideas and modlflcations of tradit i onal 
techniques. 

!~put Ass~~pt~cns: 
r1 nanc l al and admlnistrat i ve support 
f rom USAIO and t he MO will conUnue. 

A hi gh l eve l of commitment by U.S. and HC 
sc i enti sts and students will be achieved 
and mai nt ained. 

.~ 
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ill' 
--------------/.~. -----------, 
The University of Georgia 

College of Agriculture 

Dr. Pat Barnes-McConnell, Director 
Bean/ Coltlpea CRSP 
200 Center for International Pro(;),rams 
Michigan State University 
East Lansing, MI 48824=1035 

Dear Dr. Barnes=McConnell: 

201 Conner Hall 
Athens, Georgia 30602 

I am pleased to strongly s upport the "Preproposal for Collabo
rative Research on Utilization o:E COItJpea" submi,tted by the 
Department of Food Science and T(~chnology at The Universi ty of 
Georgia Agricultural Experiment Station at Griffin; Georgia. 

We have good expert.ise in the Food Science program at Griffin 
with excellent capabilities in the constraint areas listed. The 
internationally-recognized food scientists at Griffin wi ll con
tinue to be an asset to the CRSP approach to international 
research. 

It is extremely important to pursue an emphasis on utilization 
in the bean/cmvpea project. ylhen a ne\v host country is ident. i 
fied for Georgia, we will stand ready to engage in meaningful 
research that will benefit our state, u.s. and the international 
community. 

~ielY YCUA? " 

. Lou~~J,Fc~r 
International Agriculture and 
Sponsored Programs 

LJB/g 

copy to: Clive Donoho 

(4041 :;42·.B9(1. FAX 14041 542·IH99 
:\11 Lq\l,') 0l'rortIlIlH'· ':\lnrm,HII'C ,-\cIOOIl InsrHIHHl1I 



eEA~/COWPEA CRSP P~OJECT FaSC~l REPORT ~y laNE ~TEM~ 

G~A~~/U~eVE~SOTY OF GEORGfiA/P~§llBPS 

riSCAl VEAR PERsm~NEl i:QUiP~IEIH TRAVEL OPERATlm~S tRAINiNG'· ... OHlER DiRECT OVERHEAD iOTAlS A. I.D. US MATCH He MATCH··· 

H 81 
i'Y 82 
r Y 83 
FY 84 
f\' 85 
H 861'1 

• . . . . . - - - . - - - - P R O J Eel N OT I N E R 1 ST ENe E - - - - - • - - - - - - - -

GRANT #1 iOVAlS 
GRANT. #1 PERCENTAGES 

so.oo 
0°' I. 

50.0U 
0% 

SO.OO 
0% 

$0.00 
m~ 

SO . OO 
0% 

$0 .00 
0% 

50.00 
0% 

f'i 869 
H 87 
H88 
fY 89 
FV 90 
F\' 9l 
FY 92A 

_ ••• _ •• - - " - _ . PR O J E C i ~J 0 T li N E X i S 1 E M C E - - -

Grant w2 Subtota lS 
Grant ~2 Percentages 

GRMH VEAR 

VEAR 1 
YEAR 2 
YEAR :5 
YEAR 4 
'l'IEAR 5 

'19.500.00 

519.5oo .0ij 
41% 

64,600.00 
75,300 .00 
SO,200.CO 
85 ,000.00 
29.700 . 00 

1,(lOO.OO 4 .9QQ.Q~ 

Si ,uOO.uO 54,6UO.00 
2% 10% 

3, 400 . 00 16, !.JOO .tlO 
3,900.00 18,600.00 
4,20{).OO ~9,8011.00 
4,450.00 2~,OOO . OO 
4. 700 .0G 22, HlO . OO 

~.3~().OO 3,400.00 ~ , 50jl.OO 'W,OOO.YO 

55,3UO.OU 53,400 . 00 53,500.05 $iU,OOO.OO 
i 1% n 8% 21% 

17,550.001 1 ~,250.00 H, l,25 . 00 33 , O?5.00 
20,400.00 B, ~ao . oo Ei.250 .00 38,450.00 
21,750. 00 B,9(1-:tI . 00 'U4. 100 . 00 40,950.00 
23,000.00 1'.,800. 00 ~4,950.00 1.3,400. 00 
24,300 . 00 '1 5.600.00 15,800.00 45,750 . 00 

E~tension Subtotals 5395,000 .00 520,650.00 $97,500 .00 $107,000.00 $68, 650 . 00 S69,525 .00 $201,625.00 
E~tension Percentages 41% 2% iO% 11% 7% 7% 21% 

~7~5GO . OJH 

S4;O~~O.OCi I 

157,500.00 
183,000.00 
194,9CQ.00 
206,600.00 
2U,950 .00 

i 
5959,950.001 

100% I 
! 

SO . OO 
0% 

S47 l S00 . 0Q 
80% 

$!l.00 
0% 

(;, . ~O ___ O_O 

S6, 7S~LQO 
11% 

22,sw.oa 
23 ,635.00 
25.175 .00 
26,700.00 
28,175.00 

$0 .00 
0% 

5.1 0_0.00_ 

_r- "'~I"o 1'\1'\ 
~::J, IUU ... UU 

9% 

16,855.00 
17,700 .00 
18,850 .00 
20,OO().00 
21,100.00 

$959,950.00 $126,195 .00 594,505 .00 
81~' 11% 8% 

GRANT 02 TOiAl~ S4~4,500 . 00 521,650 . 00 S~J2.3GO . OO S112,303 .00 572,050 .00 $73,025.00 S2 11 ,62S . 00 S1,007,450.00 151.007,450.00 $132,745.00 $99,605 .00 
GRANT tJ2 PERCENTAGES 41% 2% ~ O% m~ 1% 7% 2~ % 100% I 8 1% 1i % 8% 

.1 

TOTALS SOTH GRANTS 5414,500 , 00 521,650.00 S102 ,300. 00 $i12,300.00 572,050 .00 ~73,025. 00 $211,625.00 $l,007,450.aOI$l,007,450 . 00 51 32,945.00 $99 ,605.00 
PERCElHAGES BOH! GRANTS t.l" 2% lm~ H~~ 7% 7% 21% 100% 81% 1l% 8% 

~Fjgures through fY 90 ere actual e~penditu,es or match reported. ;V 91 on are es ti mates based on budgets subnit ted . 

.... Training not repor'ted separately until begin..,;n!: or second grer.t (517186) . 

"''''S ince the grant docl.IllM?nt does :-,o~ refer to contri but ions 10\1 Hest Countrv inst itutions, reporting of HC match has f)"t beNl r eqlli,-cd . Only in recent years 
have Pis been encour"lged to rep<lrt e&timates of He contribut i ons to pro j ec~ costs . NR = Not Reported. 

I 
r> 
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FY 92-97 B~!MUeOt'JPEA cru;1? 
FlVE-~R PRO~j: ~JSION PRO~OSALn 

a. FY 89-92: Departments of Agronomy and Crop Prc)teetion 
College of Agricultural Sciences 
University of Puerto Rico 
Mayaguo21 campus 
MayagUe~, PR 00708 

b. FY 92-97: No change 

a. FY 89-92: Dr. Jam@~ S. B@~v~r 
Department of AgronoJ'i(Y' and Soils 
College of Agdcultural SCianC8f!! 
University of Puorto Rico 
M2yagiiez Campus 
l'layagiie~, PR 00"108 

b. 1:~ 92-97: N~ change 

a. U.S.: 

(l) lfY 89=92: DJ:'. James R. StlilaCln12ll 
Departfi1!!Ult of Plant Pathology 
-?tOG Pltln.t Scienl:':@ H~ll 

b. He: 

Uni vol'si ty of Ninbraalga=Lincoln 
Lincoln, N'B 685133 

(1) FY G9=9~: Dr. Ju~n ~rlos Rosas 
Departmgnt of Aqronomy 
Escusla Aqricol,i\ Panamericana 
P. O. Bog 93 
Tegucigalpa, Hon.duras 

4. Tit1.G of RGseareh: Strategies for Breeding Beans with Enhanced Disease Resistance and 
Greater Tolerance to Heat and Drought Stress 

"'BeCC!US0 of the she of the complote proposals, the proposals presonted here are sUffillaries. 
Complete versions an available from tho cnSF' Managemgtlt Office. 

";{ ': .~ - .. ' ~ ',,'~""';" ~""-' ~"::. ,~,., .. . q::1o •. ,I .• '. ',;.,,·,. ,,··· ~,,.1·.· ,(,r:,,· . ',:,:', '5> .~ .. : '<'" .. - .~ , .~ '! : ,~.,f.·.:';'· \;,:':""""":;",' .. : .......•. ,..l •• ' .;.: .. ,',."':," ,: ,; _ . ~ l~ r - ,. , '~i? l'~ t~\ :j • .;:i. :5?c~~ r . ., ~, . .... ~. !_~ :r~ 
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$1,008,115 

6. Lead Institution hpp~ova15: 

f-Jame: 
Title! 
Address: 

Signatlu.'e: 

Department or Unit Head 

Dr. Hector Lugo Mercado, Director 
Agronomy and Soil Department 
University of Puerto Rico 
Z·1ayagUez campus 
MayagU0z, PR 00708 

lsI Hector Mercado 

U.S.: $291,600 
He: $458,800 

Insti. t.u.tional Representative 

Dr. CiJ.rl()$ Cru~, Director 
Crop k'rot:ection Departmant 
Univmf,'sit:y of Pu.erto Rico 
l.1a yagiiez campus 
t,m,yagu.Qz, PR 00708 
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Bri@f Statement of Goals and ~eeoroplis}uilents Du~inq FY 81-92 

1. Rational€}: 

Diseases cu:e one of the principal caUS@fl of lo'V" and erratic yields of 
beanB in the tropics. Since several diaeaf109 Mve the potential to ['educe 
bean yield and since the severity of a particular di~eass often dopends on 
the location and time of year the beans are planted, srnall~scale farmers 
in Honduras need varieties t<rith multiple disease r l!9sistance. 

Bean common mosaic, common blight and anthracno:Hl ,:lre among the most 
important bean diseases in Honduras. In addition, these diseases are 
3eed~born@ "'hich oftllnl ra3yJ.tB in the tt'ansmission of disease on seed grown 
by I;lmall-scalo farmers. During th~ firot fell Y0&r:13 of the project, tdals 
conducted on fcUIDa3 l1@t'O used to (\)~P099 potentiifAl ~joyrecs of rQsigtance to 
the inaiqenOtt9 8trains and raegg of ~h~HJG and otho:e pathogen5. l·1ore 
recently tho project hufJ foctwGd on developing ada)?ted small red bean 
breeding lin@9 with @nll~ncffid levels of rosistanee to these diseases. 

Rust reduces yields in both tropical and temperate bean groHing regions. 
Although chemicals can DO u~ed to control this dis!llaSG, this is neither an 
aconornically nor an environmentally sound pt'&ctice, especially for: the 
-small-scale farmer . Hondm:an bmm rust ra.C09 are among the most vi rulent 
in the Norld. In fact, all majog" sourCGHJ of specific rust resistance are 
susceptible in Honduras. Due to th([\l groat variability in virulence among 
indiqenoum bean rugt ~traino, Hondu~aa p~ovides an ideal enviro~m@nt for 
studying this impo~ant diseas0. 

Ths soarch fog' rac@ n011~sp@cific rust rel'Jistance hag identified an associa~ 
tion beb1een density of lea~ pubssconcQ rule! SOVGrity of rust infection, 
but this relatiofl.slllip appo€Ars to be lOOf:ID comple~ than odginally that )11t. 
Ths high virulence found in limited ~ar~pling of Honduran bean production 
aJ.:'f&ao indicatGlfll that 8implG racQ~specific t'Qsistanc::Gl may not be stable. 
Thus, tt-lO appl:'OaCn0S ar~ ~lar~cm.t®d. One strategy involve!'; the continued 
development of Sffi!'!ll red~8oeded bean q('u-mplasrn uith race non~specifie 
resistanca to rust. This a~ea of research Hill be conductGd in collabot'a~ 
tian tYi t11 the Dominican RopubLt<; Be~m/Co~'rpea CRSP l?roj eet . Tho othe r 
approach ~'1ill involvG tho continued study of tho vad.5Dility and survival 
of rust races. ~his nSCilarch should help to doter-mine the value of 
pyramiding specific gonGs for J;'9~ist:(!mce to rust. 

In recent years bean golden mosaic ·and '\Jeb blight have gained importance 
in Honduras. Dudng the 1939 grot,ring fHlIlson, several thousand hectares of 
beans t-l€lu:e infected '\-11 th bea.n golden mosaic. t'1eb blight, a seed=borne 
diseass. limits bean production in 10HGr altitude ):'egions during the 
"primCllra" qrc;ming S€!'UJon. 

The long~rang@ objective of the project is to combine the specific disease 
resistances that not:7 Glxist in different small red breeding lines. 
Particular importance is placed on seed=borne dise(~ses such as bean common 
mosaic , common blight, anthracnose .and web blight l3ince most farmers in 
Hondw:as continue to grow their at.,., seed. 

The project also attmnpts to utiliz.ij agronomic traits which Hill complement 
multiple dissGse resistance or traits l'--Ihlen \-lill rl~sult in greater or more 
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stable seed yield. Eady maturity, a trait desired by most bean grot-1ers 
in Honduras, helps to avoid disease, drought and 1m" marltet prices. Erect 
grcmth habit helps to reduce harvest losses during pedods of wet Heather 
and reduces damage duo to diseases Imch as Neb bli~Jht and COffili1on bacterial 
blight. Hea.t and drought tolerance would extend the range of bean 
production in Honduras. 

li!-oth the Universities of Puerto Rice) (UPR) and Nebg~aslm (U'NI.) make unique 
contributions in collaborati ve re~H34u;"ch t-;i th the E:;;Icuala Agricola 
Panamm:icana (EAP). The bean resear.ch progl.·am at the UPR fu'lS developed 
disease resistant gormplasm which has been ufJGd by 001:11 tt'opical and 
temperate bean breeding programs. ~~ho UNL MS est<lllbHshed a reputation as 
a c~ntar of 8xpcu:ti30 fot' research 1vith &'u~t, common blight and oth.€H:' bean 
disaas€l$. Th€l E1\P provides exeollent faeilitiQs and a resea~ch staff Hhich 
has sevtaral Y0a1's of 0xpari0fica ~1orJ:in9' with beans. ~:ha collaboratior. 
thtAt the Eru? has established ~1ith tho l.linistl',~ of Natural Resources (l'1NR) 
provides a mmchanislil for improved vat>iaties to be t,;'eleased and distt>ibuted 
to farmGl"s in Honduras. 

2. Statement of P&'llviolAS3 Yaa&'}3 I Ohj ectj~ vas: 
and 

3. ~iajog' Aceomplishi11en'i:s: 

During' th0 pa.st f€m years the pL'ojec:t has been successful in developing 
small red breeding lines Imving l:;~~%listanc@s to different diseases. Small 
red breading linfil8 htAva been devo!oEI€ld uith both the IOI" and "bc3" gene$ 
for resistance to all Jtng~~ strains of bQ~n common mosaic ~irus . 
Anthraenos~ ~@gi~tanG@ h~s been id~r.lti£ied in the recently released variety 
"Catl'(1l.chita" and in breeding linGl!J HND43=ilO end EAPl;l=,88. l·loderatQ levels 
of rEilsi~tanee to eOu@on bact:€}rial blight 11-3 VO been found in bK'~eding lines 
Ef\P10~88 and lWR64~1. Smll red br€li(llding lines have a.1so been selected 
from population~ dQl'ived from Cl:'O~H;H,H'j "lith EAC6 and t-Yill be scrEHmed for: 
reduced 9ced tr:tU1tuni8!ilion of X amhomollQs cmnpestris ]?,\Y. phaseoli. Sffi~ll bed 
breeding lines having derulQ leaf pubescencQ on thG abaxial loaf surface 
ImV€} l:)(~en dev@lop@d in an attempt tell obtain race llon=specific resi~tance 
to ~.!Illt. These lines \-I@g'€) developed. using Dominican red mottled lines as 
the sourco of dense l~af pubesc~nce. Result~ from field tr.ial9 conducted 
in Hondtu:-aa shm1 that lines having g'reatElr. l@af pubescence density tend to 
develop less rmJt. Th~ project i~ also CooPG}g~ating uith USDA=1'-.RS plant 
patholoqi~t9 in m®asurinq the Qff@ctivenes~ of pyramiding different genes 
fog' r.u~t reH\JiscmlGe. Collaboration t>1ith a sistmr Bean/Cmrpea CRSP project 
pm:mittod ~fi'!..Jlll red lines to be Bcreened for t.~ t1l~ist,ance to bean golc.'l.en 
mosaic in the Dominican Republic. Sli1all t'od lines DOR364 and DOR391 Here 
fov~d to have moderate levels of resistance to bean golden mosaic. Er.ect 
5mtAll red breeding lines developed by th~ project should help to avoid 
damage by \'1ah blight. The most pl.'ornising small red breeding lines 
developed by the project are pr6sently being tested in Honduras by the t~ 
and in other Central American countries in CIAT~coordinated regional 
pedo~nc6 tr.ials. The project i~ pr.esently cooperating t·rith the Ministry 
of Natural Resources (l~) in multiplying seed and obtaining data which 
should lead to the release of DOV~64 as a vag'iety. 

Scroening b~an gll!E'illplasm for enhanced disease resistance is an ongoing 
activity of the project. The differential lines for anthracnose are 
cm:r:ontly beinq screElned in ordor to determine Nhich sources of resistance 
to this di9~ase are effective in Honduras. A gL'OUp of tepat'y bean 
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(Phaseo/us aCUli/olius) linea identified in PUIl);C'to Rico as having high levels of 
resistance to common bacterial blight are also undElr evaluation in 
HOfu!uras. 

In addition to disease resistance, ~ean ge~plasm 1ms been evaluated for 
potentially useful agronomic traits. Results from an inheritance study 
conducted afIJ part of thG l·t.S. thesi:iiI research of a Honduran student 
indicate that selection for ea.rlier harvest maturity lJould be most 
effective in replicated adwmcad gell1tu:ation nursed.es. This research also 
produced breeding linoG with longer reproductive pG.riods by combining 
earlier flot"lo!:inq llith later Mrvest m~tudty. Scx,'etming for cormnon 
blight rGsistance du!:ing the hot and humid SlliililllU' montn'lJ has also resulted 
in the id®n'tificmtion of srnall red breeding' lines t:hat yield "le11 under 
the conditions thmt prevail during th&t growing samson. Greater levels of 
heat toltu:cwCG would p@mit more bewAn production in the lower altitude 
valleys of HondurClg Md other CCilntra.l Amaricrul cou.ntdes where agriculture 
would be more sustainable. 

A mathea for extraction of high rnol tilcular weight genomic DNA from rust 
spores has been developed at the University of Nebt·aska. The Qxtracted 
DNA was used for Re~triction Fragro0nt Length Polymclrphism comparisons 
among sev0ral single pWltule st:rainliJ selected on t.he basis of virulence. 
TfifHlIe populations represent rust populations from t.he U. S., Honduras and 
th® Dominican Republic. Hybridization b~ndin9' patterns can be used as a 
method to study the relaticmship ClIDl)ng t"lmt races and offers an alternate 
method to tho inoculation of differlantial g~notypas for identification of 
virulence patte~s. 

Training is provided by the U.S. and He institutions. ~h~inq the present 
extension period, t wo students from Hondura~ have raceivea M.S. level 
traininq in plant brooding and g~nQ1;ics at the UPR. The UNL ha~ provided 
training in research techniques for uorll:inq Hi th b~an rust. At the EAP, 
8i8 "Ing. Agroncmo" the9is research projects related to bean breeding or 
pathology have been supported by the project. Info~~l training in bean 
re~'H~tlu>ch technique£! MS also been pl:ovidfld to the ~![NR agronomist stationecl 
at th@ EAP. Rtu'J0archerm at thl9 EAP are also collabormting uith the l>1NR in 
writing a 3eria~ of bullatinn describing different baan di~easesand in 
sponsorinq a workshop for o8tansionists. 

During the next extension period the project will emphasize combining the 
varioWJ disease resistances that MVG been incorporated into different 
sum11 red breGldinq linGs . ParticulCllr Gmphas is ~'1ill be placed on ~eed~borne 
dise.!!B€HJ since most farmers continu~, to grow their Ol,m seed. Because many 
of the CrOSSt1l3 will be bett'IGen ;}dapt:ed anudl red genotypes, the likelihood 
of releasing SIMIl red varieties shcmld be good. Howevet', it will be 
n SC9tlSJary to remain vigilant of intGlractions t-1hich m~.y result when 
different sourceB of resistance are combined. Gerrnplasm will continue to 
be screened for resistance to bean ~rolden mosaic, common bacterial blight 
and web blight since only moderate levels of resistance to these diseases 
are present in small red beans. Validation of race-specific (gens 
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pyramiding) and/or race non-specific: rust resist.ance strategies will have 
an impact in Honduras, the Dominicar.L Republic and many other countries 
t·/hsre rust reduces the yield of hear.ls. In addition. the proj ect plans to 
support continued evaluation of the EAP bean germplasm collection for 
disease resistance and useful aqronclmic traits. 

Researchers at the EAP have gained (J!xperience using the conqt'ui ty backcross 
method to transfer drought tolerancel from tepary beans to common boans. 
Drought tolerant breeding lines will be crossed with the disease resistant 
small rod breedinq lilum developed tly the Honduras Bean/Col>1pell CRSP 
project. A similar approach ,.,ill bel u!!led to transfer high levels of 
resistance to CON~n bacterial blight and heat tolerance found in certain 
tepory bean genotypes to common beano. 

Since small rod varieties developed by the p~oject will likely be released 
in Honduras during the extension p~riod, studies 'fill be conducted on 
small fams in order to better measu.re the impact of the nan variety on 
the far'mer and his/her fQmily. Thi~ infm:mation nill also be useful in 
determining if the research priorities of the project remain appropriate. 

2. Training: 

Both U.S. and He institutions will participate in training activities. 
During the extension period, tHO Hondurans "'lill receive Z.1.S.~level 
training at the UPR. One of the candidates will probably be a member of 
the l-rnR bean prograM. 1\nothar HonduX'cUl uill rece,;,vl9 Z,l.S.-level training 
at ths UNL which will also provide informel training to members of the EAP 
bean research group in bean rust techniques. At thla EAP , the project will 
provide research support each year for two "Ing. Aqronorno" degrees. Since 
two memb~r9 of the EAP bean research team plan to receive graduate training 
during the extension period, thair replacam~nts will b~n®fit from informal 
training at CIAT in field inoculation and bean disai~se evaluation. The EAP 
beG/.n rasearch group t"1ill also worh: closely t'll th the MNR bean program by 
participating in worlwhops and field days and in preparation of bulletins 
related to bean production and bman diseases. 

3. Anticipatad Impact on He Population~, Especially Sm(~ll-ScalQ Fa~0rs and 
Womeil: 

The overall objectiva of the project is to develop mnall red bean varieties 
that cu:e mor8 disease resistant and/or more toleran1: to environmental 
stress than the varieties presently 9rot~ in Honduras. This should result 
in increased income for farm familie~ and a greater abundance of beans for 
Honduran consumers . Disease resista:ncQ should reduce dependence ~n pesti
cidos and h~lp to moVG tot-li1u:d more sUl!taiMble agri(~ul tural practices. 
The bsnefits of disaaoG resistance t~nd to be scale neutral and require no 
additional inputs once incorporated into an adnpted bean genotype. 

Anticipatad Contribution of t~e Proiect's Extension Goals 

This proj act is one of th.rel9 remainillq Baan/Cot>1pea CRSP proj acts deal ing 
with bean di90fASGB and is the only plr."oject attempting to improve the 
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disease resistance of small-seeded Mesoamerican belan gerrnplasm. PROFRIJOL, 
a network of bean researchers ~lork:i.nq in Central Plfil(:lJ~ica and the caribbean, 
consistently rank diseases among the most important factors limiting bean 
production in the reqion. AttemptlJ to improve yield capacity, biological 
nitrogen fixation, tolerance to str.ess and/or seed ql~lity are constantly 
jeopardized by the threat of diseaoe. In order tel fully realize the 
benefits of other areas of researcll supported by the Bean/Co~~ea CRSP and 
CIAT, desirable characteristics win need to be inccn-porated into an 
adapted, multiple disease rGsistan1: bean germplasm base. 

Drought ifJ a constant threat to beans grmm l!dthout irrigation. Heso
amarican bean gern.plasm with enhanc:ed tolerance to drought uould be useful 
to bean br~edi::; i?:vgranuoJ where rainfed agriculture is used. The germplasrn 
should be particulcu,-ly useful if gl:aater drought tolerance can be 
incorpot'tAted into a ditJeas0 resistant genetic background. 

Greater leve19 of haat tolerancs w()uld permit bean production in the lot-IeI' 
altitude valleys and on the coastal plain~ of Central America and the 
caribbean. Since these areas tond to be le99 prone to erosion. bean 
production ,«lould become more rmstai.nable. In addition, beans could be 
more readily used in rotations with other crops. Since there tends to be 
more rainfall during the warm 9u..iTh!!~lr oonths. beans cCiuld be groun wi thout, 
or at least ,"ith roduceld. irrigation. 

Studi03 of tho inheritance of dissaLse resistance and agronomic traits 
should result in tha utilization of more efficient selection methods. A 
better understandinq of the vi~lence of natural populationa of bean rust 
should pSX'iilit the identification of more effective genetic strategies for 
controlling this important disease. 

Bean production in the tropics and the U.S. is threatened by many of the 
sama diseases. ~~~vor. screening beans for disease resistance in the 
tropics may be mora efficient than selection for resistance in the u.s. 
because of greater severity and preldictability of infection in the tropics 
comparad to the U.S. The CilccUIDulation of genes for resistance into a Heso~ 
american bean qeftfiplaam base and the identification of race non-specific 
and race-specific sources of resist:ance to disea.ses such as rust will have 
global impa.ct. 

Since non~irrigated bean production in the U.S. is also threatened by . 
drought, boan germplasm having graCl.ter levels of drought tolerance '-lill be 
useful to several U.S. bean b~eedinq programs. The predicted trends in 
global warming may require beans to hav~ graater leval of heat tolerance 
wherever the crop is 9ro~m. 

During the past fQ~1 yo&rs. a fcm fa.mers in Puerto Rico have begun to grot-l 
small red lines doveloped by the pr'oject. These lines seem to have good 
acceptance for production both as g'reenshell and as dry beans. 



fY 92-91 lOGfRAH~ 

~arrat \ve SUliDIIUY O~ject~vellf Ver~~ta~le Xnd~cators Means o~ Ver~f\cattons 

Program or Sector Goal: 
The broader oblecttve to which 
project contrlbues. 

To ~~e mult\ple d~sease reststant 
(MOa) and haat aod C!1roughl G:olerii.lnt 
l~nes ca~~ble of productng increased 
an~/or more stable y~elds avanla~]e 
to small-scale Fa~rs ~n ~onduras 
and other Centlal American countries. 

Obta~n a better understanding of the 
tnherttance and functton of new 
sources of dtsease resistance and 
tolerance to he~t and drought. 

Obta~n a uell~r understandtng of ltfe 
cycle and ep'demtology of ~ean rust 
and to develop non-spectf~c sources 
01 I~sistance to bean ru~t. 

Determine lile ~mllortance olf varia
bility found 10 !2nthamon~ ~~
~d~ pv. ~~~H (l{C3» tn breeding 
for rest~tance to common blight. 

~[2j~£~ .. Pur2Q~!:: 
Reduce losses to d\seases by 
tncorporattng multiple d~sea5e 
reststance tnto genotypes h3v~ng seed 
types a(;ceptabl~ to the Hunduran and 
Centrel Amer\can consumer. 

Develop slIIilH red bean gern:plasm wH:h 
greater levels of tolerance to he~t 
and drought which would 'ncrease be&o 
yteld potential in these stress 
eov i ronmenl s . 

Develop Slrillegtes that bf~n be anore 
effecttve to the contra] of bean 
ru~t. bean golden mo~e'C. web blight, 
and c~bacterial blight. 

Measures olf Goal Achtevemen~s: 
Compare the y~~ld stab']~ty and 
yteld ]evel @~ ~~ l~nes mn~ heat 
and drOu0ht tolerant lines ~tth 
tradit ~onaU vartettes. 

6ean ]~nes &,..~~ta'n dtsaas0 
reststance ~hen ~~posed to dtflferent 
races &lnGS stnil~ns oil' flIatOloeens. 

Cond~ttons thaL Mill Xn~tcate ~urpose 
Mas Been Achieved: 
incor~oration of ~DR an~ ~eat ~n~ 
drought tolerance ~ntG sma~i red 
bean var~et~es ~~~ c~ res~~ts ~n 
increase4l1 and/or aIOre stab1e )'~el d 
of beans ~n ~onliu~as an£1l Centarr '~ 
America. 

X"~lew~ntatton of strategtes ~hich 
result 10 less ytelcl ~oss due to 
bean rust. 

Incorporation of non-speciftc 
resistance 0.0 rust !nto slllaU red 
bean H oes. 

Vertftcatton of Progr~ or Sector 
Goal : 
C~~are the ~erformence and 
d~sease reSistance of MOe ~ines and 
~rGusht an~ heat tolerant ]~nes 
developed by the project ~tth 
tradtt~Qnal bean varteties. 

6ean l~nes ramain disease reststant 
when tested over many locat~ons 
durtne a per~od oil' se~eral years. 

Vertfic~tion of froject Purpose: 
~ult'~le ~t$ease res~stance and 
heat and drought tolerance ~'u] be 
ve~ t ~ied by ~erforrnance of acl~anced 
bean lines tn trials conducted on 
smal~ farmes and experiment 
Stat tons. 

Smali red ~ean ltnes developed by 
the project remain rest stant to 
the races and strains of ~athogens 
prevalent ~n ~onduras. 

HONDURAS/UNIVERSITY OF PUERTO RiCO/B£AVER 

Xmportant Assumpt\ons 

Assumpt~ons for Achlevtng Goal T![9~~: 
Smail farmers continue to ~row dry beans 
to Honduns. 

The ~~R ~tl1 test, tncrease. aod promote 
new varieties developed in collaboration 
wtth the ~roject. 

Assumpttcns for Ach~ev'ng Purpose: 

I~ 

,-J 
Q) 

I 

Sources of res~stance utilized rematn 
effect~ve ~hen tested with local stratns 
er races of pathogens. 

A bean disease currently idenLified as ~ 
minor problem does not emerge as a 
major problem. 

The bean research p,"ograms to Honduras have 
a low turnover of personnel and the EAP 
continues to support bea~earch. 
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~arratlye Sw~ry Object~vely Ver~f~able indtcators 

~rgj~t. Outputs: 
!dent~f\cat'cn of stable sources of 
res1stance to the major dtseases 
affecttng bean production in ~onduras 
& tdenttficat10n of bean eennplas~ 
~tth greater heat 1 drought tolerance. 

Incorporatton of disease ~eststance 
and heat and da-ought to]ui:lnce inti) 
producttve bean genotypes with seed 
types acceptable to the Hondua-an 
consumer. 

Seed of di sease resistant and heat 
and druught tolerant var~ettes ~s 
~ade ava\lab1e to the Htntstry of 
Natural aesources for ev~luat10n on 
small fanms tn several restoRs of 
Honduras. 

Tile tdent\ftcalton of tratts whi ch 
provtde non-spec\ftc reststance to 
rust. 

Cond11:tcns !ndtcate ~urpose Achteved 
[con't»: 
Developaenl: o~ D~A ~ro~es an~/or 
electrophorettc ~ror~les that penmtt 
the identtf~catton of ~solates of 
Xc~ that vary to pathogentc~~y. 

The establ~s~nl: of c v~abla bean 
research ~rogr~ at the £AP capa~]e 
of deve~opon~ ~2 bean varietles. 

i~e eVQluat~Qn cf a~vanced lines on 
small fanaes an~ exper~ment stat~ons 
by the ~~. 

~~nitude of Gutputs: 
Sean ~o~ulations ~evelope~ ~~th 
enhan~@~ ]~v~ls ~q MD~ ~nrl g~eate~ 
tolerance to heat an~ droueht. 

Development of ~ean va.'et~es with 
irn~a-oved levels of ~eststance to co@ 
or more diseases or ere~ter 
tolerance to heat and drought whtc~ 
results in increased an~/or ~~re 
st~ble ~ean y~e]~s tn Won~uras. 

Xncrease~ qual tty and quanttty of 
bean ~esearch at t~e [Af and the ~~R. 

laboratory an~ f~e~d experlments 
conducted on the ]~re cycle and 
ept~emtology of bean rust and the 
variabtltty of ~cp. 

Increased knowledge of lhe H fe cycl e laboratory ,m~ screenl'louse 
and epidellltology of bean rust. 

Increased knuwledge of lhe tlllPortance formal tra ining of the members of 
of var'ablljty of ~cp for breed1ng the EAP and ~!R bean research 
beans for reshtance to common blight. programs. 

Heans of Ver~~tcat'ons 

Vertf§catton of ~ut!uts: 
Sources of d~sease res~stance w\11 
=~ ~~~~~~;~y sCc~ened at ~~e u~i and 
fA~. 

ihe vauue of the V~~ and heat and 
drought ~o]erant ~o~ulatton$ ~tl~ 
be measured by the number o~ 
~reediog l~nes an~ vaa-tet~es 
developed from these populat~oos. 

The ~erformance of advanced ~~ 
an~ heat an~ drou0ht tole.~nt lines 
wiB be tested 00 small farms G,ld on 
expedment stations to cooiPerat~on 
wt Ul th~ Ho~Iil. 

l~nes foun~ to have super~or perform
ance in Honduras will be tested in 
C!AT VICAR tvi a~ s ~htch are con
ducted in several Central American 
countrtes. 

Smal l red bean l tnes with ~mproved 
levels of resistance to one or more 
~tsease lines with ~eat &/or drought 
tolerance w~11 be cons~de~ed for 
releas~ as a new varIety or breeding 
l~ne. 

Important Assurnpt~ons 

Assum2t~ons for Ach1evtns Output: 
Screenine techniques are effect~ve \n the 
~centiflcatlon of sources of disease 
res\stance to the important bean d~seases. 

Rea$onably herttable sou~ces can be 
~dentlf1ed for disease resistance and heat 
and droueht tolerance. 

Sreedins methods are ap~ropriate to 
incorporate the sources of disease 
reststance and heat ar.d drought 
tolerance ~Ilto local seed types. 

,-
-.../ 
\1) 

lhere are dtfferences tn pathogenicity and 
~n DNA sequences among Xcp isolates from 
Honduras and Puerto R\co. 

I 

The MNR wUl multiply seed of pn)''lllstng HOR 
var~eties and make s~ed available to small 
fanners. 
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Narrattve Summar~ Objectively Verlf~able indtcatofs 

~rgj!ll;.L«M.2~~ «cont'd~ 
Strengthen the research capc~ty of 
the bean researcn programs at the 
Escuela ABr1col~ ?anamer~cana lEAP) 
and !the IiNR. 

~n2~tS: 
UfR: ~r\nc\pa\ Iovest\gator «P\~. 
Co-fE. one research assoc~ate. one 
techn~ctan. ~dequate faci]~t~es for 
personnel to conduct a research 
program 10 plant pa!t.hoUo9Y and 
breedinG· 

lIonduras: One Co-PI at the [AlP, one 
\nvesl~gator at the HNQ. one 
techn~cian. iaoorers. adeQuate 
factDit~es for personnel Ito conduct a 
research proagram ~n plant breed'ng 
and pathology. 

l!nlllh:a\\:oll"s: 
[xam~nat~on of annual ~e~~rts to 
I!lete~qne ~el!"formance of ~ersonnel 
and eva]uate fac~li~y nnd resource 
needs of the Dfoject. 

Adequate rUlldltng tc compllete prroject 
objecUaves. 

[stabl~s~~nt of ~ uonnal aGreement 
between ~he EAP anlll the ~~ to 
col1a~ol!"ate on ~ean rresearch. 

~eans of Verif~cat'ons 

~el!"qfqcat~on of Outputs qcontOdD 
The pub~icatton of scient~ftc articies 
concern\ng the life cycle and ep'd~
ioloSY of bean rust. the inher\tancQ of 
Illroueht or heat tolerance and the 
wal!"~ab'lity of pathogen~ctty of 
common ~actertal bl~eht. 

The re~ease of small lI"ed val!"iet~es 
wtt~ non-spec~f~c lI"esistance to rust. 

Ver~ftcat~on of the lI"esearch capac~ty 
of the ~Af and MN~ - ab numbell" o~ 
breedtR9 ltnes and vau~eties ~eleased 
b) publ~cation of sc~ent~fic a~ttc~es 
and ~resentattons at sc~enttftc 
rneettngs 

Important Assumpttoos 

~eans of Ver~ftcat1on of !n~uts: Assurnpt~ons Concernins_inputs: 
Annual V'eEllQrts 

~u~~~cat~on of theses, sctentif1c 
artlc'es. and ~~esent~t~ons at 
sc~enttfic meet~n9S. 

f~nanctal support from USAID. UPR. EAP. and 
~~ w~ll reR~in at a level sufficient to 
ach~eve project objectives. 

irip repolI"ts 

Quarterly activity reports 

fiscal reporlts 

Continued tnvolvement in personnel ltsted 
in column ~. 

f~C~Hittes ltst£d 10 colua~ 1 will 
r~in ava~la~le. I ..... 

0; 
o 
I 
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Jtlniunnitq of Vuuto ~ico 

<rIaUege af J"gficultUfU{ ~denCf.6 
~Buagiillll QIampu0 

J. (i). ~oiC 5000 

~n\ltlsiilllJ. 'usno ~ico 00i09-S0OtI 

Dr. Pat Barnes McConnell 
Director 

July 24, 1990 

Bean!CO\ipea CRSP Management Office 
200 Center for International Programs 
Michigan State University 
East Lansing, Michigan 48824 

Dear Dr. Barnes McConnell: 

i 
AUG 06 1990 

L:~ean/Cowpea CRSP 

I am writing to inform you that the College of 
Agricultural Sciences of the University of Puerto Rico 
supports the extension of the Bean/Cowpea CRSP project in 
Honduras. The objectives of the proposed research are 
directed toward the development of bean germplasm with 
enhanced disease resistance and improved heat and drought 
tolerance. Since disease and drought 4re recognized as 
important factors limiting bean production both in temperature 
and tropical environments, the results of the project should 
have wide application. 

Beans are a very important component of the diet in 
Puerto Rico and there is increased inter~st in the local 
production of beans. Therefore, the activities of the 
Sean/CO\'lpea CRSP are quite c,::>mpatible \!lith the goals of the 
College of Agricult.ural Scienceso 

I \'lould be pleased to provide additional information 
concerning this matter. The College of Agricultural Sciences 
looks forward to five more years of association with the 
Bean/Cowpea CRSP. 

co: F. Abruna 
R. Montalvo 
Co Cruz 
H. Lugo Mer~ado 

SnerelY, 

;I:;~ (1.t::. 
Act.ing Dean and Director 

AN EQUAL OPPOATlJN/TV EMPl.OVER· M/F/V/~t 
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J
. ZAMORANO 

Qllcuola 
" llurlcOla . 
. pon.mer!eona 

P.O. BOX 93 TEGUCIGALPA, HONDURAS 

=Aprender HaciE~ndo ; · 33-31 73 Y 33·27 1 
'l'o16Ionoa: 32-8543 y 3?-4327 (Ta<;Juci.gallpO'J 

August 23, 1990 

Dr. Pat Barnes - McConnel 
Bean/Co~~ea CRSP - Management Office 
200 Center for International Programs 
Michigan State University 
E. Lansing, HI 48824-1035 

Dear Dr. Barnes: 

I have been in contact with Dr. Juan C. Rosas about the preparation 
of the five year Extension Proposal (1992--97) for the Ii tIe XI I 
Bean/Cowpea CRSP Project. The Eacuela Agricola Panamericana 
strongly supports t!le continuation of thi~5 project since we are 
taking bean research leadership, not only for Honduras, but for the 
Central American region. . 

I have seen a draft of the Pl:'·oposal. I 'think it is very sound ann 
addresses some of the main constraints that limit bea~ production 
in the region. 

If you need more information concel'ning this matter, do not 
hesitate to contact me. 

Sincerely yours, 

fIb~ 
Dean 

JR/stc 

cc: Dr. Simon E. Malo 
Dr. Leonardo Corral 

,"sKRAR A LA JUVEItTUD DE HO'l' t:9 ALUlltHTAQ AL ~IUNDO OIL ~AAANA 
'tEACHING TODAY'S YOUTH IS TO FEED TOUORROW'S WORLD 
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DIRECCION AGRICOLA REGIONAJ.:-'CENTRO;ORlENTAL 
Danli. El P3raiso· 

Tel.: 93-2446 y 93-2168 

CENTENARIO DEL DI~SCUBRIMIENTO DE AMERICA, 
ENCUENTRO DE: DOS MUNDOS 1492-1992. 

Danli, El Paraiso 

23 August 90 

Dr. Pat Barnes McConnell 
Bean/Cowpea CRSP Management Office 
200 Center for International Programs 
Michigan SCate Univ~rs1ty 
East Lansing, MI 48823-1035 

Dear Dr. Barnes: 

On behalf of the Nat.ional Bea~ Program (NBP), Se
cretar!a de Recursos Naturales, I am pleased to 
indicate you that we will support the continuation 
of the Beau/Cowpea CRSP Honduras project at EAP. 
During the 1992-97 extension period the NBP will 
continue collaborating with the n/c CRSP project 
in its efforts for improving bean production in 
Honduras. We are looking forward for a successful 
collaboration with the Blc CRSP projet at EAP for 
the year to come. 

ortclnas Pr1nclpalcs: Boulevard Mlrntlores. Tegucigalpa. D. C .. Honduras. C. A. 

Central telet6nlca: 32-6193. 3:!-li227, 32-537S, 32-1829. :;2-6213. 32-7548, 32-7747 

TcHex SERENA N~ 8011- Apnrtndo P09lal :J09 

t J ...... ... . 
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GRANT #1 TOJAlS 
GRANT #1 PERCENTAGES 

FV 86B 
n 87 
fY 88 
f1f 89 
FY 90 
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Grant #2 Subtotals 
Grant #2 Percentages 

~RANT 'l EAR 

YEAR 1 
YEAR 2 
YEAR 3 
YEAR 4 
'lEAR 5 

Extension Subtotals 
Extens ion Percentages 

GRANT "2 TOTALS 
GRANT #2 PERCENTAGES 

$424, 888.06 $33 , 039.43 $72,843.58 S30,367.85 $77, 483.53 $33 ,051.66 $6n,674.11 $671 ,674.1 1 S123,717.10 s65,841.00 
63% 5% , 1% 4" 12% 5% 100" 78% 14% 8% 

$9,229.89 SO.OO $31.45 $265.15 $2,685.00 $6,743.05 $632.74 $19.587.26 $2,063.29 $3 ,000.00· 
22,585.55 0.00 4,835.93 1,555.68 15,292.00 :::l 600.52 2,618.60 50,488.28 3,517.41 14,443.00 
69,180.02 200.81 8,575.92 5,529.20 13,367.65 3,595.27 9,055.44 109. 504.31 11,919.76 21,930.00 
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114,650.00 4,550.00 14,900.00 9,050.00 22,300.00 12,050.00 23,600.00 201,300.00 58,200.00 91,550.00 
121.500.00 4,800.00 15,800.UO 9,600.00 23,650.00 12,800.00 25,225.00 213,375.00 61,700.00 97,050.00 
128.~ 5, 000.00 16,700.00 10,~5p . OO 24,950.00 B,500.00 26 ,650.00 225,100.00 65,100.00 102.400.00 

S569,700 .00 ~30,850 . 00 $73,1300 .00 $44 ,950.00 $110,850.00 S59,450 . 00 $119,175.00 $1,008,775 .0011>1, 008,775.00 $291 ,600.00 $458,800. 00 
56% 3% 7% 4% 11% 6" 12% lOa" 57% 17% 26% 

$999,874.14 $51,649 .28 $134,474.40 $82,470 .42 $198,572. 15 $113,084.58 $197,385.25 51 , 777,51o.22I S1,777,510 . 22 $391,620. 13 $653,869.00 
56% 3% l3% 5% 11% 6% 11% lOm: 63~ 14% 23% 

TOTALS BOTH GRANTS $1,424,762.2C $84,666.71 $207,317.98 $112,838.27 $198,572.15 5190,568.11 $230,436.91 $2,449,184.331$2, 449,184.33 $5 15,337.23 $719,710.00 
PERCENTAGES BOHI GRAN.S 58% 3% 8% 5% 8% 8% 9% 100% 66% 14% 20:;(; 

"'Figures t"hrough FY 90 are actual e)o.penaitures or match reported. FV 91 on are estimate, based on lx.::lgets submi tted. 

"'·Training not r epor ted separately until beginning of second grant (5/7/ 86). 

• ... Since the grant document does not refer t o contributions by Host C'Jutltl'Y institut ions, repo,ting of He m,ltch has IlI:: t been req\Ji: '~d. Only in re cent years 
have Pis been encouraged to report e~timntes of HC contributions to projec t costs. ~R = Not Reported. 

I 
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I 
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FY 9Z-97 B~J/COWPEA CRSP 
FIVE-YEAR PROJECT EXTENSION PROPOSAL~ 

1. Name and Address of Lead Institution: 

a. F"i 89-92: The Regents of the UnivElrsitv of California 
University of California-Davis 
Davis, CA 95616-8515 

b. FY 92-97: No change 

2. Name and Address of Principal InvestigCll tor: 

a. FY 89-92: Dr. Paul Gepts 
Department of Agronomy (l\nd Range Sci ance 
Uni versi ty of CaHforniClI-Davis 
Davis, C1. 95616-8515 
Voice: (916) 752~7743, (916) 752-1703 Fax: (916) 752-4361 

b. FY 92-97: No change 

3. Names and Addresses of Other Participat.ing Institutions and Co-Investigators: 

a. U.S.: 

(1) FY 89-92: Dr. Steve Temple 
Department of Agronomy and Range Science 
University of California-Davis 
Davis, CA 95616-8515 

Dr. Robert Gilbertson 
Department of Plant Pathology 
University of California-Davis 
Davis, CA 95616 

Dr. Anne Ferguson 
Department of Anthropology 
200 Center for International Programs 
Hichigan State University 
East Lansing, Michigan 48824 

(2) FY 92-97: No change 

b. HC: 

(l) FY 89-92: Or. Alex Mk'.:mda..rire 
Crop Production Department 
Bunda College of Agriculture 
P. O. Box 219 
Lilongwe, Ma1alofi 

-Because of the size of the complete proposals. the proposals presented here are summaries. 
Complete versions are available from the CRSP Managerr~nt Office. 

'~~ . -r: n. 

;t ri/,~jC"~A~.!: 
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Dr. Richard ~~ndawire 
Department of Rural. Sociology 
Bunda College of Agriculture 
P. O. Box 219 
Lilon~le, Malawi 

(2) FY 92-97: No change 

4. Tit.le of Resea:ech: Bean Improvement. Genetic Diversity and Host/Pathogen CO-Adaptation 

5. Funding Requested for FY 92~97: 

$1,300,225 

6. Lead Institution ~pprovals: 

Name: 
Title: 
Address: 

Signature: 

Department or Unit Head 

Dr. D. Nielsen 
Department Chair 
Department of Agronomy 

and Range Science 
University of California 
Davis, CA 95616 

lsi Donald J. Nielsen 

Amount to Be Contributed: 

u.s. : 
He: 

$178,150 
$302,550 

Institutional Representative 

Dr. B. Webster 
Associate Vice Chancellor Research 
Office of Research 
University of California 
Davis, CA 95616 

lsi Barbara Webster 
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Brief Statement of Goals and Aeccllnplishments During FY 81-92 

1. Rationale: 

This project started as a collaboration between Michigan State University 
(MSU) and Bunda College of Agriculture in Malawi and continues as a 
collaboration between the University of' California at Davis (UeD} as lead 
institution, MSU and Bunda College. It has as its central theme the study 
of genetic diversity in common bean. An understanding of the distri~ution 
patterns of genetic diversity is an important element in the production of 
improved cultivars because it allows breeders to identify sources of 
genetic diversity and to determine how the genetic relatedness between 
parents affects the breeding success of their progeny. 

Prior to the early 1980s, our vnderstan.ding of the patterns in beans lias 
very limited and had been based exclusively on the study of morphological 
variation. With the introduction of electrophoretic techniques in the 80s, 
substantial advances were made by research teams at the University of 
Wisconsin (e.g., Gepts et al. 1986), Michigan State University (Bean/Cowpea 
CRSP project ~ith Malawi; e.9., Sprecher 1989) and the University of 
California-Davis (e.g., Koenig and Gepts 1989) in our understanding of the 
genetic diversity of common bean, specifically "lith regard to the influence 
of domestication on genetic diversity and speciation on int~aspecific gene 
flow. On one hand, these studies have elicited additional questions that 
can have important practical applications (e. g., co-evl:>lution) and on the 
other hand, the point has been reached where this knowledge can be applied 
to breeding programs. 

Beans in Malawi constitute an excellent model for the l~tudy of genetic 
diversity and its utilization in breeding programs. 

a. ~mlawian bean fields exhibit high levels of morphological and 
phenological diversity allowing us to examine how these different 
phenotypes can complement each other "lithin the saIne field in order to 
provide cultivars t<1ith more stable production. 

b. Within the same field, it is possible to find both Mesoamerican and 
Andean domesticates, alloliing us to examine the relationships between 
the tl'10 groups and to identify potential (rare) recombinants. 

c. The presence of l~esoamer ican and Andean host genot~rpes in the same 
growing region allows us to test of co-evolution, i.e., that bean 
pathogens exhibit a similar arrangeJnent of genetic diversity into 
Mesoamerican and Andean pathotypes. Recombination of Mesoamerican and 
Andean resistance genes into the same genotype may lead to a more 
s-4:able ("sustainable") resistan.ce. 

d. The need to roaintain the current gelletic heterogeneity of Malawian 
bean cultivars creates a challenge to develop breeding methods that 
Hill maintain this heterogeneity in~;tead of leading to pure lines as 
is the case \-Ii th traditional method!>. 

Because of the importance of bean common mosaic potyviI'uS in Malawi and 
the emerging problem of necrosis-induciIlg strains of BCl1V in the U.S., a 
major effort on molecular characterization of a necrosis-inducing strain, 
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either NL-3 or NL-5, containing all the recognized virulence genes for the 
virus and of the type strain, which contains the minimal pathogenicity 
functions for the virus, will be conducted. It is anticipated that the 
results generated from this effort will provide basic information on the 
virulence factors of this virus and on the level of ge:netic diversity 
bebleE!n. these strains: they will also provide valuable DNA probes that 
will be used as tools to study the epidemiology of BCMV in Malawi and 
other regions. 

Concurrently with the more basic research on co-evolution, reproductive 
isolation, and BCMV resistance and virulence in common bean, this project 
will establish in l~lawi a fully operational bean breeding program capable 
of releasing improved bean cultivars to help that country reach 5e1£
sufficiency in bean supply. 

2. Statement of Previous Years' Objectives: 

a. Research 

Biological component 

(1) Discover genetic, agronomic and sociocultural forces that account 
for the persistent pattern of bean landrace diversity in Malawi 

(2) Distill from the findings and rexperiences in l~la~ti a set of 
principles concerning the acce~tance criteria that must be met in 
attempts to introduce improved cultivars or populations 

(3) Agronomic evaluation of bean component lines: yield, growth 
habi t, phenology, resistance tfJ biotic and abiotic stresses 

(4) Evaluation of germplasm for rel3istance to anthracnose and angular 
leafspot; examination of the c.,-evolution hypothesis between host 
and pathogen 

Social component 

(1) Examination of bean cultivation and use practices by small-scale 
farmern in the different regions of Mala\'Ti, fc)cusing especially 
on the inte~ral role of farm W(:lIilen in bean eVclluation, production, 
use and acceptance 

(2) Identification of preferred se(~d types and reclsons for their 
preference in the three regions of l-1ala"rl 

(3) Study of farmer perception and management of bean diseases 

(4) T0gether with biological scien1:ists, initial development of a 
plant improvement strategy that maintains diversity and meets 
farmers' needs 

b. Training 

Provide educational and training opportunities for l-1alawian and U. s. 
scientists and students 
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c. Anticipated impact on He populatic)ns, especially small-scale farmers 
and women 

Through an understanding of the processes involved in generating and 
maintaining genetic diversity in beans, improved genetic conservation 
and breeding practices can be devElloped. Trainin.g of He scientists 
\1ill lead to th~ formation of a multidi s ciplinat'Y, integrated commodity 
team for t-lalat,ri . 

3. Major Accomplishments: 

a. Research 

Biological compnnent 
(l) The genetic structure of 11alaMian landraces \-las elucidated using 

multivariate analyses on morpho-agronomic traits . 

(2) The agronomic perfOrfiHlflCe of mixtut'es Has studied in comparison 
"d th tlla t of pure lines. 

(3) Allozyme, seed protein end mtDNA va!;.'iability of 1·1alauian germplasm 
'l:laS determined. 

(4) The relative importance of dI'ought and high temperature as abiotic 
straS1'H~S Has investigated. 

(5) The racial vadability of ColleLOlrichum lhldemuthiallum, the pathogen 
causing antlu."ac:mos~, 'Has st:udied. 

(6) Indigenous and introdueed ge~mplasm uas sct'e'!med for its agronomic 
value: yield, disease and pest resistance, nodulation ability 
and drought. 

(7) The beha vior and perfot'Y!lance of bean lines intercropped uith maize 
Has studied. 

(8) Through multiple~site testing, a local HalaHian line UClS 
identified a s superior. 

(9) Single sporQ i solations of angular leafspot and seed ha rvest of 
the corresponding host plant 'I~as completed in the Southern region. 

Social component 
(1) A ttl1o-year longitudinal study of women I S l."oll~s in bean production 

and use in Northern Mahmi t'1a:s carried out. This information 
provides baseline data to monitor i mpacts in the future. 

(2) Smaller surveys of bean produl:tion and use t~fH'e carried out in 
the Central and Southern regll:>ns of MalaHi. This information can 
also be used as baseline data. 

(3) The central role farmers play in maintaining genetic diversity in 
beans and the importance of diversity in their cropping and 
household food provisioning st.rategies t:lere described for the 
three regions of l~alaHi. Thel~e studies indicate that social as 
Hell as biological processes a.ccount for the kind and amount of 
genetic dive:rsity present in Halawian beans. 



-192-

(4) Information was gathered from farmers in the three regions of 
Malawi which permits targeting of seed types for improvement 
purposes. This information il:ldieates that s4~ed size and color 
pattern serve as markers for traits such as (~ar:ly maturity, 
yield, fast cooking time and palatability which farmers prize. 
These traits are as important to maintain as the seed colors and 
sizes that are used to mark them. 

(5) A bean breeding strategy, called "component bro(~ding," \-laS 

developed as a means of maintllining diversity and meeting 
smallholder needs. 

b. Training 

Host Country: '1'''10 Ph.D.s (A. B. C .. t-1kandaHire: Crop and Soil Science, 
l·1SU; !·1. l4afuleka: Food Technology,. HSU), bIO M.S. (H. Mloza~Banda and 
J. Bokosi: Crop and Soil Science, ~ffiU) 

U.S.: Two Ph.D.s (S. Sprechel:' and H. Khairallah: Ct'op and Soil 
Science, l-1SU), one H.S. (G. l·laL'tin:: Crop and Soil Sc:ience, ,·1SU) 

c. Acttml impact on He populations , e~'pecially small-scale fal'IDerS and 
l'lOmel:l 

(1) The gt'oundHorlt is laid fen: a mtf."ong bean COfiU'fIOdi ty research team 
at Bunda College, Hhich lms t he mandate for bean research in 
Halawi. Prior to the emil' prc)jact, b~an research Has carried out 
largely by Glxpatriates. The GRSt> support@d the training of 
z..1alcmian researchers obtainin9 Ph.D. and H.S. degrees in the U.S. 
t"ho have recently returned to Bunda College and have ini bated an 
expanded bean improvement program. As this effort has been under 
way for only two years, there are no impacts on fal7nerS as yet. 

(2) The project gave t·1zuzu Agricult:ural Development Division about 
blO tons of ~eed of a rel eased variety (Nasalta). Last year, 
ADH.~ purchased about ten tons of this seed from smallholder 
farmers multiplying it. This year, AD[;iARC has pu.rchased 26 tons 
of Nasalw from these se(lld mult.ipHers. 

1. RosoaX'ch: 

a. He 

Biological sciences 
The overall goal will be to establish an expanded breeding program 
that will produce improved bean cultivars adapted to the cropping 
systems used by l·1ala,,,i' s smallholder farmers. 

Although valuable results have been obtained from the evaluation of 
local germplasm, sustained progress in genetic improvement will 
require a permanent (i. e. year in, year out) breeding program \-li th 
supporting activities such as parental selection, hybridization, and 
evaluation and testing for the major constraints across the various 
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bean producing regions and croppin9 systoms of the country. This \-/i11 
be achieved in collaboration with U.S. scientists and \<1ill be combined 
with training of Host Country scientists. 

Objective 1: Collection, maintenance and evaluation of l~al .n>lian bean 
ge~mplasm~"'A national bean genetic resources program '-lill be estab
lished to maintain and evaluate exis ting bean ger~mplasm in the country. 
GeI"'fllplasm evaluation \,lill be done in conjunction t'ITith the p!:'ogeny 
evaluation of the breeding program. Establishment of this program \-1ill 
include training and installation of short-term st.orc\ge facilities. 

Obj ecti ve 2: Xmp&'ove current vm:·;'otios through iA~lcoa .. pora tion of 
multiple disease and pest res istan(:Q~-The six rele.ased varieties and 
breeding lines t-rill be improved for resistance to the major diseases 
and pest3 through crosses with appropriate sources of resistance . 
Diseases include principally angular leaispot, anthracnose and bean 
contYllOn mosaic virus (BCHV ) and pests include bean fly (Ophiomyia spp. ) 
and bruchids (Zabrotes spp .). 

Objective 3: Conduet ofi~iam l.'efH,} 1lI~>ch t.o tletemino ruuperiority of 
above materials=~The nell materia13 obtained fl"orn the resea rch above 
will need to be tested on fa~er~ ' fields against earlier varieties to 
shOt~ superiority of these matedalm against diseases, pest.s, moisture 
stress and poor soils. 

Social sciences 
The overall goal is to assist in df:lve loping the bean breeding pt"ogram, 
on the applied side ; and to investigate fiH~rner man.agE!ment of bean 
diseases and the r 01ationship of limdholding size, land tenure and 
agt-icultural production system with human nutI'itiona l status, on the 
bas ic side. 

Obj0Ctiv~ 1: Assist in the oXpcmSiOil 01; the fiat-iema}. bean. bl'~eding 

pro9'~6ID~Social scientists t..rill COf.ltril:-ute to the development of this 
progrrun (in collaboration Hith the Agricultural Extension Service ) by 
developing ( l ) partieipatot"y resElal:-ch t.echniques in on-station 
research; . (2) an on-farm testing system at various stages of t he bean 
improvement process ; and (3) a syst.em of SQcd multiplication/release 
of improved bean materials (populations, component lines, etc. ). 

Obj eeti va 2: Study xn:aetices adopt.ed by f anllars to menage bean 
dis0c.!1JCs-In conjunction t>1i th the biological uorlt on host/pathogen 
eo=evolution , the study of farmer perception and management of bean 
diseases will be continued. 

Objective 3: Inv0stigate the 5.ntegrelationship of hndholding size , 
land t. i}i'1Ure a&'&'angements, soil degfada.tion and maizo /;,ean c r:opping 
p&'actiee~ as it affects human nutritional status in diffe~ent ~egions 
6£ l>!alatd 

b. U.S. 

Biological sciences 
The ove~all goal will be to bolster the establishment of the Malawian 
bean breeding program, on the applied side; and to investigate the 
concepts of eo=evolution and reproductive isolation, on the basic side. 
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Objective 1: Provide technical support for the expansion of the 
Malawian bean breeding program--The U.S. component will provide assist
ance in the following areas: (1) germplasm management: (2) disease and 
pest resistance evaluations; (3) early and late generation selections 
and testing; (4) mu1tilocation trials; and (5) on-farm trials. 

Objective 2a: Examine host-ALS pathogen eo~evolution patterns to 
Gstablish durable dinase rasbtance-This objective \',ill build on work 
currently under way. Experiments will culminate in an evaluation of 
the eo-evolution hypothesis through an assessmeat 'of the diversity of 
host and pathogen for molecular fiI.arkers and for resistance/virulence 
genes. Host resistances and pathogen strains identified in this study 
will be used in the breeding program to incorporate ALS resistance in 
superior cultivars. 

Objective 2b: Detection and molecular characteriz,ation of common 
mosaic potyviruses~The prevalence of BCr~ (particularly its necrosis
inducing strains) in l~lawi bean seed lots will be determined. 
Molecular probes to distinguish the various necrosis-inducing strains 
will be identified. Results of these studies will be used to 
determine a strategy to incorporate BCl-1V resistance into improved 
~mlawian bean cultivars. 

Objective 3: Identify and overcome the r eproductive isolation 
mechanisms separating HesoamericaIltmd Andean genotypes~~'l'his 
objective aims at understanding the speciation mechanisms operating 
l'1i thin Phaseolus vulgaris (i. e. barriCK'S to gene flo\-' between Heso
american and Andean genotypes) and identifying strategies to overcome 
them in order to further broaden the genetic basis of bean cultivars. 

Social sciences 
Research by the U. S. social scienti::;t will be carried out i1: l>1-a laHi in 
collaboration uith social scientist:s at Bunda Collt~ge (see Objectives 
1-3 under He). Some data analys is ilud write-up t~ill be done at the 
U.S. institution. 

2. Training: 

a. HC: Education of Ph.D.-level plant breeder, entomologist and social 
scientist 

During FY 81-92, the Halcn-ri project has provided advanced education to 
several individuals "Iho are no,,' members of the Bean Team at Bunda 
College. In order to establish a tt!Ml with a broad range of expertise, 
tea.m members W(H.~e educated in distinct yet complementary areas such as 
crop physioloy-y, plant pathology and food science. One area that needs 
to be strengthrmed furth""r is plant breeding. Currently, Mr. J. Bakos i 
is undergoing Ph.D. training in plant breeding; hO~lever, given the 
diversity of bean types to be impro"ed and the numerous constraints to 
bean production, a second Ph.D. levtal breedeL" needs to be trained. 

Insect pest~ represent serious yield limitations in both California 
and 14alawi. This project uill seek to educate an entomologist who will 
study bean fly (Ophiont,l'ia spp.) and develop screening techniques in 
support of the breeding program. B4~an fly is an import.ant pest in 
Africa and after his/her graduation this person Hill provide signi£i-
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cant expertise as an entomologist in general and a bean fly specialist 
in particular to Bunda College, other CRSP projects in Africa and 
national programs. 

To date, no social scientist has bElen trained at the Ph.D. level by 
this project although social scienc:e is an integral part of the 
project and of the l-1alal-lian Nationall Bean Improvement Program. As 
Bunda College has currently only one sociologist on its staff, thare 
is an urgent need to identify a Mal.awian for training in an applied 
sociology or anthropology program. 

b. U.S.: Education of Ph.D.-level pla',nt pathologist 

One of the major constraints to bea.n production in t-1alat-ri (and many 
other bean--grouing regions) appears: to be diseases such as angular 
leafspot and anthracnose. This prclject will educate a plant pathol
ogist in the various aspects relate,d to characterization and control 
of these diseases, in particular', a,nd bean diseases, in general. 

3. lmticipated Impact on He Populations, E:speciaUy Small-Scale Farmers and 
~lomen: 

By its very nature, this proposal aims at improving the living conditions 
of small-scale farmers and especially "romen "rho are often responsible for 
a largE! part of the farming decisions and opera tions. This proposal will 
seek to establish the appropriate tH:'eeding methodology to improve the 
yield capacity and stability of the existing varietal mixtures currently 
grown by small-scale farmers. 

Anticipated Contribution of the Proiect's Extension Goals 

1. Bean/Cowpea CRSP Global Plan: 

This project will contribute to the Global Plan in the following areas: 

a. Plant response limitations 

General patterns of genetic diversity in the primary gene pool of 
common bean are now fairly "1(~1l known. This projef::t ,.rill build on this 
lmOtdedge to provide solutions to the gene transfer problems identified 
within the primary gene pool. This "till, in turn, facilitate the 
broadening of the genetic basis of bean cultivars and reduce their 
genetic vulnerability. Developm@nt of bean improvement strategies that 
maintain/enhance genetic diversity '~ill be relevant to farmers in many 
areas of ~he world where beans are planted in mixed variety stands. 

b. Limitations due to disease 

Work on the co-evolution hypothesis \-lill determine whether different 
gene pools contain different genes :for resistance and if they do, 
whether a combination of these gene:s provides a mor.e stable 
(sustainable) resistance against pathogens. vJork em BCMV \'~i 11 lead to 
molecular probes in rapid squash anl:i dot blot tests to detect the 
virus and facilitar.e BCMV resistancle breeding. 
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c. Multidisciplinary research methodology 

Inclusion of social scientists and farmers at various stages of the 
bean breeding program can serve as a model to be used elsewhere in the 
region. 

d. Seed dissemination 

The development of a system to make an array of bean seed available to 
farmers in the three regions of Malawi may serve as a useful model in 
other areas of the ~lorld where seed. multiplication and dissemination 
are constraints to bean improvement. 

e. Education, training and research capability 

A Ph.D. (in plant breeding) will be trained and a breeding program 
capable of developing improved cuI tivars ,-rill be put in place. A 
Ph.D. in applied sociology or anthropology will be trained to take 
part in the plant breeding and improvement program. 

2. U.S. Agricultural Research Needs: 

The individual co~~ercial types of the U.S. bean crop (e.g., pintos, 
navies, etc.) are fairly narrowly based genetically. This project will 
help determine ho'" the existing genetic b.ase can be broadened and ho\-, the 
resistance of cultivars can be made more durable, thus limiting the 
turnover of defeated ~esistance genes, the need to introduce additional 
resistance genes, and the application of pesticides. Work on BCMV will 
allow a continuation of research in this area and expansion into the 
biotechnology field. Few bean researchers are currently involved in 
insect pest-related research in the U.S. This project will train an 
individual in tni~ research. 
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lOG FRAME 



Narrative Summar) 

PrQgr~_ Q~Sectgr~al: 
Develop and employ strategies for 
'mprovement of components of 
var'etal mixtures or m~xtures 
themselves. Develop genet'cally 
broadly based cult'vars wtth 
disease and pest resistance and 
adopted to smallholder cropptng 
systems. Invest'gate gene flow 
barr\ers between Mesoamerican 
and Andean gene pools and devise 
ways to overcome them. Charac
ter'ze aCHY ~t the molecular 
level. 

~rQj~~~_~~r~~~~: 
Identlfy d'sease and pest reststant 
genotypes of bpans tn several 
preferred seed types that are also 
acceptable on agronom\c and 
culinary grounds. 

Conduct the necessary analyses 
to determine the b'ochem~ca~ and 
molecular genotype of host l ' nes 
and pathogen stra\ns. 

Conduct the neces~ary inoculation 
~ests to dp.term\ne whether the host 
gene pooi by pathogen gene pool 
concept Is v'll\d fO l' thE' angular 
leafspot and anthra(r.~se pathogens. 

Oetermlne farmers' perc~pt'ons of 
fungal and other preval~nt bean 
diseases and examine the actions 
they lake that affect the incidence 
and spread of dtseases. 

FY 92-97 lOGFRAHE MALAWI/UNIVERSITY or CALIfORNIA, OAVIS/GEPTS 

Objectively Vert"able Ind'cato~s 

~easures of Goal Achtevements: 
Oevelopment-of-llnes- ,ii - preferred 
seed/plant type5 that have tmproved 
agronomtc characterlst~cs: disease 
resistance, etc. Proof of 
exIstence of pathogen gene pools ~n 
angular leafspot and of AlS lPathogen 
gene po01 by host gene pool lnter
act~ons. Correlat'o~ ~etween 
breeding success and absence of 
segregat~on ~'stort'on and of 
d'fferent1al developmental pattern. 
Development &f v ~ rus detect'on tests 
and ltnes with aCHY resistance. 

(on~'t'ons That W\11 Ind'cate 
Pu~poSE!Ras;~Ach~eved: 
When the screenhlg tests result In 
res1stant l~nes be'ng identified. 

When the sampltng, analyses, and 
dtsease screen1ng have been 
atcompl'shed, the status of 
pro~ress wIll be notEd vIa CRSP 
project annual reports and journal 
articles. 

When a study's completed on small 
holder bean cultivat'on pract1ces 
with emphasts on disease Identlfl
cat'on Dnd control measures, and 
closeness of phenotype; when th~s 
Information ~s pub;; ··,,~d '0 reports 
and journals. 

Mean:; of VerH\cattons 

Demonstratton of disease reststance 
to one or more fungal pathogens in 
one or more preferred types. 
Analysts of compat&b'11ty/tncom
~atab11'ty reactions by cross
inoculations of bean genotypes 
represenUng major bean gene pools 
w~th funga~ tsolates belong'ng to 
dtsttnct gene ~oo15. Analysts of 
segregat'on d~stort'on 'n 
segregatin!lJ generatton; compartson 
of developmental pattern between 
Mal~w'an cullivars of Mesoamer'can 
and Andean orI9'ns. Ava"ab\lityof 
!OCMV resistant Hnes, scm clones, 
and test protoco~s. 

Standard ~~sease screening tests 
conducted ~'th known ractal blotypes 
of pathogen. 

Analyses of seecl protelns, iso2ymes, 
and poss'lb~y RHPs of host lines and 
~athogen strains. 

isolates of pathogen gene pools 
inoculated onto hosts of rn~jor 
gene pools. 

Comparison of body of knowledge 
concerning Halawhn small farmers' 
disease control practIces In 1989 
with t hat wMch ex\si:!; In 1991 . 

Import~nt Assumptions 

~~~~p~j~n~fQr_Achlg~~~g_~Q~l 
!!!!:9~~~: We assume that gelleUc 
varIabilIty 2xlsts In common bean for 
resIstance to the varIous pathogens and 
pests affectIng beans In MalawI and that 
genetiC dIversity In fung~l pathogens Is 
orq;mlzed In gene pools. We assume that 
BCHV nucleic acid can be cloned find thilt 
blot tests for BCHV nucleIc acid will 
ilybddtze tn blot tests. We assume that 
there's suffIcient variabIlIty wlth\n 
the MesoamerIcan and Andean gene pools 
to tdent'fy parents w'th dlrr~rentlal 
developmental patternc; and whose crosses 
leCld to dlHerent degrer:; of segr~giltlon 
distortion. 

!\~~~t tons_ fQ!:...~~h.!~~Ln9J~u~20~~: 
Assume s(lll1p11n9 Is adeqlO:'1te to Identify 
Isolates of all p<1thogen pools existing 
in H~lawl. 

Assume that suffIcIent d\verslty rx\sts 
In the Malawian gene ppol (or, alter 
naUvely, In germplasm of other orlgln<;) 
for d!sease and pest rr<;lst<1nce. 

Assume polymorphlsms exIst at th~ blo
chem~cal and molecular levels In host 
and pathogen genotypes. 

Assume that socIal scIentists ,lie 
permHted to visit selected sample of 
farmers over three year per\od and that 
logIstIcal support needed to conduct 
study 1s forthcomIng. 

1 
I · · 
.J:) 

rn 
1 



FY 92 - 97 LOG FRAME HAI.II\..II/UlHVERSITY Of CAI.HORNill, O/lVrS/GEPTS cont'd 

Harrat Ive SUI1'i11ary Object Ively VerH'able IndIcators Means of VerHicatlon Important IIssumptlons -- --- ------------- ------ -.---- - -----.----.------------ ---- -- ----------E~9j~~~~~!:t!0se (cont'd) 
Coliect lnform1itlon on smal~ farmer 
bean cult~vat'on lind use practIces 
and methods of dtsease I;onirol 
whIch w\ll support the development 
of a bean \mprovement program that 
meets small ho·lde,s' needls; determIne 
the cl~ceness In seed and plant 
phenotype necessary for farmer 
acceptance of new lInes. 

ira'n Halawl~n students and project 
personnel In areas relevant to 
projPct ;wd Bunda College needs. 
This may ~n'lolve long term and 
short term training at Bunda College 
and in the U-S. 

QI:'~2~~?: 
Disease resistant lInes of be~ns of 
various major preferred seed/plant 
types. 

Oevelopment of bean breedIng 
strategies aimed at ma'nta~ning 
dIversIty of landrace populations 
ond buIlt on an understanding of 
the small fal~ context. 

Evldpnce in favor or aga'nst gene 
rool by gene pool host/pathogen 
Inter<,.ct Ions. 

BON resl<;t~nt lines and BCHV 
detection tests. 

~Qnd.!! \o~L!!:1~L~H n _.!!:,~!~ate Purpose Has Seen Achieved (cont'd) 
iJileiibcan '-;mprovement strategIes 
incorporatIng smail farmers' 
'nterests and concerns are developed. 

When BCHV clones and detect\on test 
protocols are ava'~able and lnform
~s publ\~hed \n journals. 

Whe~ 'r.fonmat~on on compatible Meso
amertcan vs. Andean genotypes ~s 
available and publtshed ~n journals_ 

Admlss'on of students to tra\n\n~ 
progra.rns or !:ou!"se$. 

~~n' tu~g~~ .. J!!:!~~ut~: 
Number of resistant Hnes produced. 

Compartson of breeding strategies 
and rattonales employed at onset 
of project with those developed 
durIng the course of the project. 

measu~e adopt'on of new releasees by 
small farmers. 

Progress report of student traInees, 
degrees, programs completed. 

Manuscdpts. 

~ele~5e of ltne(s) not~flcatlon from 
Bunda College or Mln'stry of 
A!!Iri cul ture. 

AwardIng of degrees or certIficates 
of completion of traIning program_ 

~?~l~~~!l~~f~!:: _ ~<!~l! ~~ I~LP~!J)g~~ Assume that biologists and social 
scientists work In collaboratIve fashIon. 

Assume that 'iu<111rled students/trainees 
are Identified and that funding \s 
<'lva\lable to support them. 

I~ 

'0 
'0 
I 

Approval of Bunda Co llege and acceptance 
of mC'lnuscdpt by potential publisher. 

Research team stays intact and contInues 
to work productively. 

Pathog~n resistant genotypes already 
occur, !ven at low frequency, In the 
present bean gene pool of Halaw\ and 
collected <'It Bunda College. 



Harrat he Sunmary 

Qu~e~~~ (conl'd) 
Evidence 1n favor or against the 
relat\onsh~p between segregation 
distortion/differential develop
mental pattern and breeding value 
of proqcnlC<i. 

Understanding of the types of b-: .. n 
disease processes that occur In small 
fclt·ms In Malawi, farmers' perceptions 
of these diseases and the actions 
they take to control them. 

Students/personnel trained to carry 
on needed professional activities. 

!11.1?~~s: 
Bunda College: HC PI & assoalates 
on releaset\me. laboratory. field. 
and seedhouse facilities. and 
vehIcles. 

UniverSity of California. Davis: 
Time of PI and co-PIs. technical 
and clerical as~'stance. laboratory 
facilities In Agronomy and Range 
Science and Plant Pathology; 
field, growth chamber. and 
greenhouse facilities. 

FV 92-97 lOG FRAME "AlAI../I/UNIV[RSnV OF CAlHORtHA. OAVIS/GEPTS cont'd 

Objectively Verifiable Indicators 

Continued invohement of US personnel 
In the project. Trips to Malaw t 
by US personnel. 

Continued invohement of HC personnel 
tn project research and admlnlstra
Uon. Trips to US by Ma1a~'~an 
,'ersonnel. 

. ------------~ - -- "- - --_.-*._. -_ ."_. _-_.-- -_ .. -

Means of Verlf\catlon Import.ant AssumptIons 
---------------.---- -- .. _._----_ .. _-_.- - - -- - --.------ .•. . 

Annual reports. tudgets and trtp 
reports. 

Cont inued support from Bunda College 
UC Davis. and USAID/CRSP 111 all 
necessary aspects. 

Assume that the bureaucratic procedures 
associated with a CRSP project can be 
streamlined to increase time available 
for resellfch and t!"alnlng and that 
logframe serves <lny purpose ilt all. 

Collaboration between hlologlsts and 
social scientists In the project. 

Qualified students/personnel can be 
Identified and fundln~/SHpport for 
programs exist. 

I 
r J 
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DE'. J?at.ria!a DlaX'n~""HCCgfm®ll, Di.r~cto~ 
DtBii}n/CQ't'lP($}[\ C~11fabOf€lt!V0 it@fBGUu"clll SUppOrt prOt~rm.m 
200 xnt~rn~tiQnBl C@nt@r 
H1en19Qn st~te Unlv@rmity 
~m~t ~8ing, MX ~Q82~ 

liilprOVruilmri't of Bean Pil~aauct.1©tl in It'!~J.~l\d 'l'lu:em.C1fh the 
0(;1VtalOpm6Ult. of G@no~1eu~;Lly D1v@E's{i; CuJ.t!;V&:fGl with I)t\t'()\bl@ 
Dh~®a&Hi) l\fit! P€lHJt R(i}£d,l}tmle@ "" Pg;ml G(f3pt~ I PI 

To ~6m it may conoerns 

On !}@lUl.lf of rrh(.j)~~(i)~~ L. Hul;l~X' I CklQjH;J~ll.f)!''> of the Un! V~6Jity 
of california a~ DmvlB, I ~ID plQmrna~ ~o ruu§~it thi@ lott~r 
~9fl@6t1m.J th@ int@g~~t liln~ ~\llpp€}rt: @f thm DBViru CClmpUf8 U\ 
PrOf®1!38o&" ~@."l G®ptm' eol1Qb(;n;,~t!v@ ~~GlH.!l@t1&"~h pi.'O~nill with ~\ln~tru 
COll@9Q in ~1~w1. ~he g~ntFal ~~®m® Qi ~hio lprogrsm 0 th~ ~tu~y 
gg; fj<m@t1e diV®&'QJ.~y ~ tKl@ §@illm4)i\ brJ[ln - illl Oll@ t'Jhicll. ~rQf®§lrJ~X' 
~pt~ !@ tmi.qu@ly qual.H?i@ti to ~el(ttOfi}@, 01ntl Qn@ \tlhieh l@n~~ itt[le31f 
to the part!fJU1Br atrangth f)f thlB Dnv1B emnpU$ in ~flEi(mlturfilly 
rallAt®f>t &"@a1e:~i'~h. 

We f@~l ' th~t tho a~t~b11rohm@nt by P~gf®BSg~ Gg~t~ and 
ooll~@l9'U0ID ot 3 p~u:m&nQnt br@®~i.nl~ prog-X"6Ull in D1rA1 nn·ri , cflupl~c1 ~111t.h 
iHVQ~ti~Qti~n Qf f8~ msn~gemGnt in ~@lBtign to d1m~~sQ, plot ~iBe, 
lQn~ t~fiYr® Bnd hu~an nutr1t1gn, @haula r~~ul~ 1ft aan1®VOmQfit @f 
th@ 9tn-eed PE"ojGct goal to lG@K"tl

'
llel ~Ylt:1v~E'fj) llU!i&ptsd ~o eg>@pp!.n~ 

6y~t0mQ , tn paI'~!(Hll{llr , i;g ~ht)ne By~t(tl\lll1l1l €lmB~loyGd by ~QlJ.&Awi 'G 
sfil@.llhold@X' f~'m@Eg. The t@B~ t'lilJleh P~ofe~,;moi" iC3@pt€l nn@ ~fJ~(:}IDbl~1.i 
to addt'oo6 .i0Bl!~flJ !it thits protp!'Qm, .lnelucU,ilC{J i)r~. '.r(!J!iilpl0, 
Gilbartl'3on ruui W~rgum@n/ bring t4) b~Ar fU.v0r~Gl anti compl®ElQnt~ry 
t&lflgnt3, 3n61 m(t@1/'affilive intOr'81Gltiol'lal r@~@mlf(Jlh €mp0r1eru~c). '£biG! 
b~~@~ w~ll fg~ th~ mU§6@~m ot thjg ~oj®et. 

'.alID D~v!1i3 am1mpuB ifi ftUi}1lJlfll&, 'tl!t~ thCill AXD e()11{;!bo&'6tiv~ 
R@trllQ~rcb suppoX't PE'Q!,Jr@m phl1013alphy &"61 gOID.l~, sara6., th~@ugh it@ 
~ol~ am th~ Hm~a~®m®~e ~tity f@~ ~n~ ~f th@ CR!9Pru, w!~h th@ ~yp@~ 
of !"t@~nml ID"~pO&'t n®~@~e&&'y to ®nBb10 P~~~ern~o~ G@pto ~§ pu~@ue 
h113 p&'~r!'llDl ~1!eeGl~SfUll.y. "Iii) mrfD ,©~tl1nig&nt. of the ~fiu~e1nd@ll en yO\Ul9 
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f€ilt'nllty mftMOX'f) ()lfl tJd.m CUlmpU~ , om:h ~g} prOfcall3BQJ~ GfjptB, to p@l"fct'El 
w0 11 .in t~meh!ft~ l'@G1f)Q5"oh ~nti tJ~DrV!Qt) , filnd , iRAt the B~€l t1rn~ , 
of tll0 ~tX"~@~4U.nE1ry 4@"&1~n~.,ID @f mflflBtaJ0lf!1Snt. gf ear.l AID CRSP ~O@!!@3rtlll 
~k'o9E'amo t~@ will eontinu@ to ma!nt~ln k@~n ill'ltml.'6mt. 11'1 pX'ofefJ~~r 
@0Jt)ta • pl'e9rrun t)l8'&<! tQ f&\g! :U. t6t(D .! t.ID pE'gl~r®SDS ,:11 til in OUi' 
@~PM11ity. 

W® ~r® pleat'Jef1 i@ ggntlnu@I @m:' imwlv@m4~nt tdth tn@ CR~P 
pX"ogx-am§l l;hrough t!l@ ®ttOi:'tli3 or ~€:.fommoX' G@ptm ~md {19 look fQ~~I61t'd 
to the! E3UOCOfiMa®!'l3 @f hiffi) br®Gl{il :hl~ i~8.'o~ram ~ffo~tfil. 

f1Vi~c;o. 
Dl\rul~ D. i1EgSTEiR. 
AfJrue~iot9 V100 ehlillne~11o&' .., aQ~@lli K't,;Jb 

fjfm/'8:t; 
cc: Chance llor Hullar 

The CRSP Malawi projec; has had a strong and long-standing collaborative relationship with Bunda College of 

Agriculture. During the lcstfiscal year, the U.S. Lead Instilmion undenvent a changejrom Michigan State 

University to the University of California~Davis. During the same period, a new Principal of Bunda College of 

Agriculture, Dr. Zimani D. Kadzamira, was appointed to replace Dr. Brown Chimphamha, the long-time HC 

administrator for this projeCl. Dr. Par Barnes-McConnell, Director of the CRSP, and Dr. Barbara Webster, 

Institutional Representativefor the University of California-Davis, will travel to Bunda College to meet Dr. 

Kadzamira in October 1991 and to formally renew the collaborative relation.ship. Malawi custom dictates that a 

formal letter of support not be requested until after that meeting. 



BEAN/COWPEA CRSP PROJECT F~SCAl REPORT ev lHNE QTEM* 

MAlAW 9 /U~6VERSeTY OF CAl~FO~NO~-DAVBS/GEPTS 
UCOUNE:0715(/~ 

fiSCAL YEAR PERSONNEL EQUIPMENT TRAVel crERA TI ONS IRA I N I NG** OTHER D I REeT OVERHEAD !Q.!lli !.h!.:.rL'!. US I~ATCH He MAlCH*** 

FY 81 
fY 82 
fY 83 
1"( 84 
tv 85 
fY 861\ 

- - - - - - - - - - - - - - - PRO J E C i !II 0 T I N 

GRANT #1 TOT illS 
GRANT #1 PERCENTAGES 

FY 86B 
FV 87 
Has 
fY 89 
H 90 
f'( 91 
fY 92A 

Grant ~2 Sub~otals 
Grant #2 Perc~nteges 

GRANT YEAR 

VEAR 1 
VEAR 2 
YEAR 3 
YEAR 4 
YEAR 5 

$0.00 
0% 

so.oo 
0% 

$0.00 
0% 

so.oo 
0% 

- - - - - - - - - - - - - - - PRO J E C , II 0 T i N 

57,634.00 2,150.00 50,700.00 28, '181.00 32,500.00 
27,500.00 8,10° 1°0 26,600.00 12,400.00 28,200.00 

$85,134.00 $10,250.00 $77,300.00 51,0,581.00 $60,700.00 
24% 3% 22% 11% 1(% 

52,700.00 15,000.00 49,000.00 21,900.00 48,500.00 
55,300.00 15,750.00 51,450.00 23,000.00 50,950.00 
62,400.00 8,500.00 54,800.00 24,500.00 54,250.00 
63,000.00 9,000.00 58, 100.00 26,000.00 57,550.0(; 
66.500.00 9,5QO.i)O 61,300.00 27,400.00 60.700,O'L 

Extensicn Subtotals $299,900.00 $57,750.00 $274,650.00 S~22,SCC.CO $271 ,950.00 
E)(tension Percentages 23~ 4% 21% 9% 21% 

E X 1ST E N C E - - - - . - - . - - - . - - -

SO.OO 
or. 

$0.00 
0% 

SO.OO 
0% 

E XiS TEN C E - - - - . - -

3,259.00 51,757.00 
1,000.00 25,125.00 

0.00 
0.00 

226.181.00 
128,925.00 

54,259.00 $76,882.00 $355,106.00 
1% 22% 100% 

$0.00 
0% 

$355,106.00 
81% 

$0.00 
0% 

10,916.00 
6,369.00 

$17,267.00 
4% 

6,500.00 38,400.00 232,000.00 31,750.00 
6,825.00 40,325.00 243.600.00 33,350.00 
7,275.00 47,725.00 259,450.00 3),550.00 
7,725.00 53,650.00 27S.~25.00 37,700.00 
3,150.00 56,600.00 290, IS!:!.!!!) f 39,800.00 

""6 47 5 en <>2"6 7nn nn .... ""'0 2"'5 ,,,, ......... 0 ~ .... 5 "" ""6 "50 0" _..1 , .. v <lSI' .J .,uu.uu ~".JIU , , .uv ;~".Ju I"':;: .uu :>11 , i • u 
3% 18% 100% I 73% 10% 

$0.00 
0% 

40,237.00 
23.4[2.00 

563,709.00 
15% 

53,950.00 
56,700.00 
60,400.00 
64,000.00 
&.7 1:1").(', nn 
U',""vv.vv 

$302,550.00 
,~ 

GRANi #2 tOTALS 5385,034.00 $68,000.00 $351,950.00 $163,381.00 5332,650.00 $40,734.005313,582.00 51,655,331.00 1$1,655,331.00 $195,437.00 $366,259.00 
GRANT #2 PERCENTAGES 23% 4% 21% 10% 20% 7.% 19% 100X 75% 8% 17X 

TOTALS 80TH GRAIn'S $385,034.00 $68,000.005351,950.00 $163,381.00 5332,650.00 540,734.00 $313,582.00 $1,655,331.00 1$1,655,331.00 S195,437.00 $366,259.00 
PERCENIAGES BOTH GRAtn S 23" 4% 21% 10% 20% 2% 19% 100% 75% 8% 17% 

~gures -through FY 90 are actual expenditures or match repor t ed. fV 91 Oil ere estimates based on budgets submitted. 

**Training not reported seperetely until beginning of sec(.nd grant (5/7/86). 

• .... Since ~hc grant document does not refer to contribut i ons by Host Country institutions, reporting of lie match has not b"er. rcquir<.:d. Only iI, recent years 
have PIs been encouraged to report estimat es of He contr ibut ions t o project cos t s. IlR = Not Reported. 
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FY 9Z-97 BEAN/COWPEA CRSP 
FIVE-YEAR PROJECT ~~SION PROPOSAL~ 

a. FY 89-92: Department of Crop and Soil SeiencGls 
Michigan Sta'Ce Univursity 
East Lansing, tU 48024 

h. FY 92-97: No change 

a~ FY 89-90: Dr. Dale D. Harp£atoad 
Department of Crop awd Soil Sciences 
t<Ucnigan State UnivEu:'sity 
East Lansing, 14l 48~124 

FY 91-92: Dr. Jamss D. l{elly 
Department of Crop a~nd Soil Sciences 
Michigan State UnivGlrsity 
East Lansing, l41 48824 

b. IT 92-97: Dr. Jamos D. Kelly 
Department of C~op @nd Soil Science:s 
Michignn State UnivGrsity 
East Lansing, MI 48824 

a. U.S. : 

(l) n 89~92: Dr. Eunice F. Foster 
Department of Crop and Soil Sciences 
1~ichi9an State University 
East Lansing, MI 48824 

l!Y 89: Dr. Peter H. Graham 
Department of Soil Science 
University of l~.innesota 
St. Paul, 10m 55108 

(2) FY 92-97: Dr. Eunice F. FI)ster 
Dopartc"tlent of C:t'op and Soil Scienc:es 
Michigan State University 
East Lansing, ~u 48824 

-Because of the size of the complete proposals. tile proposals presented here are summaries. 
Complete versions 'ire available from the cnsp Mal1agemant Office • 

. . -( 
: ,..... t ( 1 ~ 
• I , . . 

. , 1 \ 

. ~ .; ... :.'f' . \ ~-' 
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b. He: 

(1) FY 89~92: Dr. Jorge Acosta Galleqos 
INIFAP 
Apartado Postal 20 
Pabellon Aguascalientes 20262 
Mexico . 

(2) FY 92-97: No change 

4. Tit10 of nOE9ti1~ch: Breeding Bealls for Yield and Adaptation under Drought 

$998,550 

6. Load Inntitution Approv~ls: 

Name: 
Title: 

Address: 

Signature: 

Department or Unit Head 

Dr. Eldor A. Paul 
Chair, Dept. of Crop and S'oil 

Sciences 
Michigan State University 
East Lansing, ~!I 48824 

l s I Eldor A. Paul 

Amount ,to Be Contt'ibutcd: 

u.s.: $134 , 525 
He: :S224,lOO 

InstitutiolU,l Representative 

Dr. Eld~r A. Paul 
ellai r, Dept. of Cr op and Soil 

SCiel'lCeS 
Michigan State University 
East L.-:msing, MI 48824 

lsI Eldc)r A. Paul 
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Bx-iaf Statement of Goalo and Accomnlbhmantn During FY 81-92 

The major long-term goal has been to understand the growth pattern responses in 
beans gt'oi<1ing under limited moisturE) cl:>nditions and tC) identify those genotypes 
capable of maximizing the production o:f UBoful dry matter under the low and 
unpredictable rainfall pattOnb9 of the central highlands of Mexico. Ancillary 
goals include thQ training of scientists and int.eqration of the multiple-site 
btaan research proqrams in Mexico into 1:.\ singlo drought:-focused research unit. 

1. Rationalo: 

Drought dUEl to insufficient Of unp:redictablo rainfall has been identified 
l<1orld,,fido as a bean production problem exceeded in fik'lgnitude only by bean 
diseases. The majority of baem pr4,duction in. tho ~lorld takes place under: 
rainfed conditions. Mexico ia the second largest bean producing and 
consuming nation. Beans are grotin on nearly 2 million hectares in 24 of 
the 30 statas of l-%exieo. Ninety pt:lrcent of this ];Iroduction is under 
rainfed conditiono with average yi4111ds of 335 kilos per hectare. Even 
these lOt'I yie lds vary greatly from year to yauE' dC/pending upon the cycle 
of weather in any paE'ticular SeaSO!l. Low aVGE'age yields coupled with 
annual yield fluctuatic)lla influenc.~ food availability and income 
geneE'ation. Although common beans are not generally identified as a 
drouqht- Ot~ heat-tole~ant crop, some locally adapt,ed varietieg or land 
E'ClCeS have been ncognized as bein~J superior to the general population 
mean when qro~n under conditions oj: limited moisture availability. 

Common beans servo multiple functions in the ~·iexican highland far-ming 
syst~. Desirable varieties m~~t utilize the full season to produce 
adequate amoun~9 of both grain for food and forage for annual feed; 
readily fix atmospheric nitroqen; L"esist ffi'l!jor diaeaIDes; and possess seed 
type, color and culimu:y propE:lrtiea. acceptable to the conSW1\Qrs. 

The diverse and conrplm~ rcquiremant:s of drought nSSalE'Cn mandated the 
creation of a large multifacet@d pl~ogram capable of functioning over todds 
geographical regions and incot'1?orat:ing multidisciplinary research 
ea.pmbilities. This program and thelse teams are nc)t-1 in place both in 
Mexico a..'1ld at l~ichigan State University and are functioning successfully 
in the Qxploration of both applied and basic scientific questions related 
to eo~~n bean yields and adaptaticln under conditions of limited and/or 
unpredictable moi~ture supplies du~ing the growing season. 

2. StatemQHt. of PZ'f)vioYrJ YfH~l:S' Obj eeti vas: 

a. Research 

Garmplasm resources available in the l·!exl.can collection as well as 
available from the CIAT and African germplasm collections consisted of 
thousands of accQssions, some elf "'hieh ,.,ere purported to excel in one 
or more of the parameters assoe:iated "lith drought avoidance. * They 
included a range of physiologic:al maturities, color and seed type 
characteristics, as well as other economic and physiological traits . 

Oi) Droughl avoidance is used ralher thall drought tolerance to be ill cOIl/ormicy with illlernaJional 
nomenclature describing drought responses ill plallls. Drought avoidance is the most appropriate 
term ill lhe descriptive scale 0/ "escape." "avoidallce." and "tolerance" where tolerallce del/otes 
a xerophytic vegetative response. 
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Screeninq programs conducted in Mexico identified a limited number of 
genotypos tlhich demonstrated at least some chal~acteristics associated 
with drought avoidance. These 'Uan utilized ill biparental and multiple 
Crosses leading to recurrent solection plant bl:eeding strategies. 
Winter nurseries ttere utilized to achicwe adcli1:ional generations of 
intarerossinq ~~d for preliminary plant selection. Advanced 
generations of selected plants ,are tested at mnl tiple locations and 
under controlled environmental conditions. 

Fi@ld and laboratory measuremen'l:s identified differential rates of N 
fixation and Rhizobium strain efficioncy, differing rates of cell sap 
osmotic adjustments, difflll."enti.!'I.l capacities tC) remobilize and trans~ 
locate lab(illed lit (l5N~ut"Qa ), and diffot'cmtilAl 9t'OtJth rooting pattet~S 
aIDcOng the salected genotypes in the presence of moisture stress. 

'ftlEUJtla findings augur (>1011 fot' the feasibility and agronomic soundness 
of the thesis pr~posing selecti4:m for genotypesl having the capacity to 
maintain essential groltth functions even under condition of severe 
moisture deprivation and to t'eS1.!me productive 9t'OHth under: more 
favorable moistu~e regimes. 

The identification of chemical xnarlt:C3rs associated with kr.mffl drought 
reactions among genotypes hus b4~en mOl:e elusiv(lI. In isozyme chQ.racter
i21ation studiGs, distinct pol:ynM)rphisms have belen recorded for 10 
enzymes. It: has not been possihle, howGver, to discern a pattern of 
polymorphism which ~Jould suqqes1: an associar ion oatt1e01"1 drought 
reactions and isozyme patterns. 

No single physiological or morphological plant expression has been 
identified am a fMl.jo!.' determining factor ~o!.' dr'ought avoidance nor is 
it reauJoll.f'wle to expect that suc:h a factor Elzists. Biomass part! tion~ 
ing, tiate!.' 000 efficiency, nitrogen fh:ation, nitrogen and carbon 
reffi{)bilization, ollilltotic adjustroElnts in tha cell sap, photoperiod 
reSpOAUJG, rooting patterrul, and stomatal conductance are interactive 
in the establis~~snt of useful drought avoidance genotypes. In spite 
of th0 complexity of the inheritance of drought avoidance, progress 
hag been made and materials curl:~ently under test are clearly supedor 
to the initial base populations. These sel@ctions re~resent 
siqnificant advancements OV€H7 the vast majority of materials 'Hhich 
constitute the germplasm in the "Todd collection of common beans. 

b. Training 

Ourinq the period, the training functions of both U.S. and He students 
have become closely integrated between CRSP activities and on-going 
national program development. Students from Mexico who have been 
awa!.'d~d scnolarahip ~m,t'port f!.'oul the National Bean Program of INIFAP 
are in graduate programs which incorporate thesis activities directly 
assoeiated with tho program goals of Mexico and C~SP research. It is 
projected tllat this program/training integration will continue. 

Specific training programs in the highly technical areas of plant 
physiology andlot" biotechnology ,.,ill bQ impleme:nted as the specific 
need for this training is identified. 
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In I~rch 1989, Dr. Jorge Acosta G., who completed his Ph.D. studies as 
a. CRSP seholar, was promoted tOt tho position of National Coordinator 
of Legume Programs in Mexico. TIlis is symbolic of the degree of 
maturation that has occurred within the family of progrruns of which 
thE) Bean/Cowpea CRSP i9 a part and thQ potenti,ril for evan mora 
effactive program integration in the future. 

c. Anticipated impact on He popuh.tiona, ompecially sfimll-scale fa.rmers 
and woman 

The princip~l beneficiaries of this rosearch t:ill be farmers in the 
Mexican highland regions nho pr:'oduco beaM tmdllllr natural rainfall con
ditions. l~is climatic zone is cha.ractorized by highly variable, 
limited rainfall patterns and regions of SMlll;)tl soiIg with very 10\01 

organic mmtter and low watGH:~h.o'ldinCJ cap&city. Throe va.rietios have 
bean released for production i~. ~lio rogion and seed has been produced 
and distributed by both th@ f.r~tional Soed P4"og:r:ama and by private 
sector seed produe~4"~. 

Secondary bmneficicu:iea a1."O toose pm:soM ",ho l?Urchase beans as a 
principal dietary source . U-lmldeo Mf3 aXle of ths largest per capita 
corunmption ratGI!iI of Co.mIDOn baanlll in tho tmrld.) A consistent and 
predictal)le supply of bean~ in the ID~rk6t placI3 is a rruajor food 
resource strategy for l'ltndeo. 

In th€) future, applied field reseal'ch @:!~pariem:es in l1ezico, tog@thal' 
with the basic c~search ~onduet6d at Michigan State University, tllill be 
applicable to bean production in other rainf®d regions of the world; 
i. e ., South a.nd Central lmIob'ica and Eas t Afric(~ . The World Bank and 
othel!: inter.-nat;ional ag'eneios are curr~m,tly invl~6ti9ating mechanisms to 
!Mlt€!! dir-Get us@ of wrietiofll being produced in thl£} l,1exican pro.gram. 

a. RasQarch 

Eztenaiva testing of bmm 9'('H:mpl asffi Golleetionl~ under both irrigated 
and rainfad conditions pel."'lnitta,d the identification of fetl1er than 20 
genotypes uhich excelled for yidd per se and/ox' water~u~e efficiency. 
These salectiorul included oarly, j,ntemfldiata <mel late maturing 
ganotypClw as '''011 alS tll'P9S "lith diverse saed typos and colors. These 
selections became thm bas0' pol?ulatioM for ext.msive intercrosaing 
proqra.ma leadinq to selection procedures. ScrEuming has taJten place 
for higher l evels of tolerance to root rot dis~~ases; adaptation; and 
agronomic acceptability. Selections have the potential of becoming 
c:o~~ercia1 varieties in the Mexican production systems. 

t'mrk with selected strains of Rhi;ubium have shot'1il significant 
difforences among strains relative to their capacity to colonize the 
bean roots and to provide fixed nitrogen for plant utilization. 

Inbu:-nal cell sap osmotic adjustments mu:e significantly greater in 
the leaves of Dm:anqo 222 t han .in the genotype Saya Madero. This 
suggGsts that Durango 222 can tl)lerate . greater degrees of moisture 
stra133 bC}fotG irreversible physiological damago or death occurs. 
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Parallel studies plotted the il1lcor:pO&:ation, remobilization, trans
location and depoaitioDo of latlolled nitrogen (15N-urea ) in a drought 
reaistant and drought susceptible genotype g~o~m under stressed and 
non-stl'ssaed moisture conditiol1ls. ~~onitorinCJ the movement of 15N into 
untreated plant parts indicatedl tho8Q genotypes exhibited different 
patto~s of nitrogen partitioning and r emobilization. 

As a group, theB~ findings support the hypothesis that drought 
resistance is 0 complex trait made up of contributing and interacting 
factors expressed in both tho physiological and morphological aspects 
of plant developmont. 

b. Training 

two Mo~tican scientists complatoQ thoir trainint1 supported by this 
project. ono at tho Ph.D. lav@l and one at tho M.S. One scientist 
ft~tJM Brazil complGtad a Ph.D. and b/t) scientists from Colombia 
rmeeived partial 1<1.8. support from thia program. No U.S. degree 
candidates haVQ been supported. 

c. Actual impact on He populations , especially smi~ll-scale farme rs and 
uomen 

Research to date lUllS resulted iltl the 2.dontifi,::.:!tion of three nO,,1 bean 
cul ti val'S "'hlcn au:€!} in c(jrnmercii~l production in thm Mmxican highland 
regiooo. Seed ruts bemn made aViai1ablo through gOVElJ:nmtUlt s eed 
progl"CUilllI, pri wt:g SGGd producer:lJ, and distribui;ed through producer 
organized cooperatives reaching sroall~scalo and part-time farmers. 

Recently, spmcial research has be)(m directed t(ma~:,d thG avaluation of 
coo1dt19 charactnE'istics, especially cooldnq tim('il, of neN' and existing 
bean variati(l}s being produc€ld ill Mexico. !n the past, certain 
varieties have b~en discriminatl!d against in the local markets bacause 
of u.naccaptable cooking charactodstic2. The cr.eation of a laboi' .. atory 
to evaluate the cooltinq and market acceptability of br~{lding materials 
i s a major step tOtlfardll3 aG5U1:anc:e of ID0atinq the oxpacta tions of the 
bti&n=c:ollinmling-public in t·i~mico. 

a . Continue the programs of genetic: recombination and recurrent selection 
to increase the l evel of drought avoidance amon.g genotypes which vary 
in l'!l2turity, plant morph!)logy, fjised type and $lead color 

b. E~tablish and maintain pe~anant; disease-infested plots to facilitate 
th~ s{llection and evaluation of genetic materials for resistance 
reaetioM to root--destroying org'anisma especially Rhi=octollia and Fusarium 
spp . 
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c. Conduct regional testinq of oa,lIn lnotypes to identify those materials 
which most nearly meet the procluc_ion and market expectations of the 
specific climatic and socioloqical regions of l·1altico 

d. Evaluate physioloqical and morJilholoqicml differences, an contrasted by 
resistant and susceptible bean genotypas, for adaptation , water~usa 
efficiency, nitrogen fixation, grain yiold and total biomass 
produetion in coordinatod raqic!nal trials in tht} L<j(9xican highlands 

a. lftl€laure under controlled envir(llnm!1!ntal conditiomJ nitrogen and carbon 
remobilization in t'1atar-stceBS€l:d gm'lotypes as indieatol"s of drought 
reaction and growtl1 efficioncy and tost potential predictors of plant 
rospons(lI to SJC9miarid eondition~: 

f. DotQmina the cooJ~inq tima, other culiMry pl:opar;·tios and protein 
contant of e:~dstinq/potential b~tm vadaties to mora nearly i'nntch 
markot dwmulda and conau.rnm: ElXllHtictmtions of be,8ms for sale in Mcmico 

<;1. Davelop the capability to \We flholecular marker,s (restriction fragment 
l Emgth polymm:phiemB [RFLPs] ) to assist in selection of quantitativa 
trait loei (Q'1'L9 ) re9"'~~lat:inq the different dJ~o'Ught avoidance mechanisms 
functional in beans 

h. Objectivos a, band c diraetly address t ho nosd for acceptable bean 
varictias tJhich can bs Mod productively in COl1IDuu:cial and subsistence 
farming ontorprisQS in l>1axico. Objoctivea d and a are mt\ldic9 to be 
conductod tmdBt" highly controlled fi@ld or labt:n:atm:y conditions Hhich 
will provide the scientists t>1ith basic infor1!lil'l:ion whieh will further 
~Qocriba tha reaction of plafit~ to conditions lof moisture stress. 
Objectiv~ f will onable tho Qvaluation of umafulness and consumer 
acceptance of sal€leted materials, and objoctiviID 9 will 2addrGss the 
gllllxu}tic rolatioM "fith tha basic mechanisms t,hicn ero associated with 
favorable drov~ht reactions in beans. 

Continu@ the adv€!:".eed cdueatiol1 of suitably identi:Eied candidates both 
from M@xico and other CRSP countries 

3. Antieipated Impact on F~ PopUlations, Eapecially Small-Scale Fa~Qrs ruld 
t'<1§ffi@lil: 

Bean varieties which have a high degree of market accQptanc~ and are 
superior in drought avoidance charactarigtics can both stabilize and 
incl'Glaga bean production and availability in Maxiet:>. It i s important to 
stress the} cc)!!cepts of drouqht avoi danct:l since unp:!:edictabh clinatic 
p&tte~UB nacQ~mitatG tho production of bean ganot~?e9 which can both n~ke 
\We of a.vlli l ablo mois.ture and remnin ali va to resume growth after long or 
short poriod~ of mointura and/or t Cfl!lperature streSl3 . 
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Anticipated Contribution of the Proiect's Extension Goals 

1. Bean/Cowpoa CRSP Glob~l Plan: 

Drought and unpredictabla rainfall patterns are majOl:' problems in the 
majority of the bsan~producing areals of the uodd. Improved vari9ties and 
an improved understanding of the responses of plants to these strasa 
factors could diractly and indirectly provide produeors and plant breeders 
~Ji th Moful 9~netic reoources to aSlsist in the w.anagement of production 
undGl' eondi tiOM of moisturo stressli. 

Basic information of hOl'q plants respond to moiotur'9 stres9 could lead to 
more efficient plrult breeding and v'adety aelectiOiil/evaluation programs 
for the U.S. ind~3t~. 
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Narral he Sunrmal")1 

.e!:.Qsr~ or ,:;:,:t.2L§!~]: 
Development or drou9ht-l"est~t~nt 
bean culttv~rs adapted to ~em~artd 
l"eg1ons. 

trQj~ft PUr22~!: 
Produce bean l~nes supertor to 
standard cult~wars tn drought 
reststance using ill recur,eot 
selectton procedu~e. 

Test the value of pal"t'cula~ 
Ihurpho- and physiologica1J 
con'!loo~nt~ t~ df!l!..!~ht e-es ht~m:e. 

Explore the use olf molecuhr 
markers to map the qUdot~tattve 
tratt loct regulating drought 
resistance in selected bean 
genotypes. 

To slu~y the response of speclftc 
phys~ologtcal process~s to con
trasUng environments and to test 
potential predtctors of plant 
response to seml-ar\d condlt\ons. 

FV 92-97 LOG fRAME 

Object\vely Ve~tf~able incltcators 

tileasul"es of Goal Ach1,'em.ellts: 
impl"oved bean tuH:i' ·S ill"iIl 
~dent~fied. . 

~on~!~~ons lhat W~l] Xnd~cate wu,pose 
Has Been Achieved: 
~n2n supe~~o~ cu]~'va~s have been 
tde~~~fte~ and arG rea~y for w~ll~
~l~cal~on. 

~en t~ can be shown that n part~tU
lar tra~t or t~9nalion of traits 
~ces. ~~ f~ct. ~U"t.t~ute tu ~ruusn~ 

Mhen the recombinant tnb~e~ itnes 
d~ffertns ~n drought resistance can 
be shown to be l~nked to ~lecular 
mar~ers. 

Oescr~ptton o~ spec~f'c phys~o1o~~cal 
processes t~ the ~I"esence of ~~mit~n9 
and suffic tent mois~ure an~ data 
assess~ng the usefulness of the ~o
tential predtctors as a measura or 
drought resis~an~e. 

~eans of Ver~f~cat1on 

Agronomtc tests rf selected lines 
aGainst standal"d cultivars. tinder 
stl"ess, show~ng super~ority. 

AgronQS~c fteld tests sho~~ng adap
tat~on an~ su~er1o;ity over stan
dan~ cuiUvars. unl!1err stress. 

labo,atory and f\eld tests. 

~ax~~~ ~~keiih~Qd statustsucs a~d 
~ol!1 scores ~~11 be use& to quant1fy 
the inte,nal mapptng. 

laboratory, cQ~tro~l@~ eny~.o~nt. 
an~ fte1d stud~es tn ,ato shelter. 

MEXICO/MICHIGAN STATE UNIVERSITY/KELLY 

Important Assumpttons 

Assumpttons fol" Achlevl~_Goal 
Tal"sets: That s~ch \~nes as are pro
duced are acceptable on d1se~s~. 
aeronomlt, and user acce~~ap.ce grounds. 

Assumptgons for A~h1evin9 Purpose: 
That recurrent select~on turns out to 
be an effective breeding system and 
that no deteterious linkages are 
assoctated wfith the tratts for ~htch 
seiect10n is practiced. 

FSeed to select or develop Hnes dis
playing part~cular traits that can be 
~~asured ~tth least error. 

A suffictent1: hl"ge /lumber of RFlPs 
need to be id".nttfied between selected 
genotypes to ~llo~ develpment of a 
molecular map. 

(.) 

..... 
.. -
I 

!h~t ~~ ~d~eDse effects ar~ encounterecl 
from extraneous factors in conducting the 
exper~rnents. 



Narrat\ve S~9ary 

OLlt~~: 
Improved bean cult\vars. 

InfonnaUon relathe to t.he cont~
but~~n or part~cular component 
tr~\ts to drous~t resistance. 

Answer the qust ton as t.o whether 
~arker loe' mtght be use~ to select 
f or drou~ht tolerance. 

!n!ll!t§ ; 
Drought resistance l'nes brought 
forward frclli previous drought. 
screell \og. 

Selected ltnas from previous 
observatloncl tr\als . 

laboratory for conducting the 
necessary n~le'uldr analyses. 

fV ~Z-97 lOG fRAME MEX!CD/HICHlGA~ SlATE UNIVE~SIT¥/KElLV (oot"d 

ObJecttvely Ver'ftable !ndtcatcrs 

~asni~ude of Out~ut.s: 
Cne or ~re t~rove~ senoty~es. 

Genotypes which ~et spec~~'c ~ro
«i1uctton anll1/ ol" COllSWlljIUOn n~ches. 

Screen\ng of ava~lable afl~s for use 
illS !lIo(tentt~al molec1.D\aB" Gladtcrs . 

HeaRS of Veriftcat10ns 

~ot1cQ of cu]t1var release. w~th 
~erronnance description/data. 

Annual reports ~nd/or research 
manuscrtpits. 

Important Assumptions 

ihat no adverse assoc~ations that 
~ould pre~ent re1ease and acceptance 
of an ~mproved cu1t~var ore encountered. 

That proper expel"imental conditions for 
expres£lon of val"ious components can be 
establ~shed and ma~ntained in order to 
obtain va]~d data. 

Quantt~at~ve data show~ne ~ v~riatton That a sufftc\ent number of polymorphic 
~n ~ tra~t "ccount~d for by re~res- loct can be found and that associations 
stan upo~ ~r~er aoc~ scores. with one or more drought traits do tn 

fact exust. 

Ava~lab~ltty of ~ean 9Clle pools Xro!fA~ ~~e]d Tr~a] Reports . These l~nes wtl1 also represent Type III 
~lant types whtch i s the preferred type 
~n the tarGet zone. 

represent~n$ improved ~eststance to 
drought but ]ac~~~s troits nee~e~ ~n 
a ~inat cuua~var. 

That appro~r\ate condtt\ons for good 
tra~t expresston can be established for 
the perlod of tne experiments. 

That a ~uai~fled ~ostdoctoral person 1s 
tdentHied. 

I 
I. 
t
In 
I 
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Oro Pat . Barnes- McConnell, Director 
Bean/Cowpea CRSP Management Office 
200 Cente r for Int ernational Programs 
Campus 

Dear Pat: 

EAST LANSING 0 MICHIGAN • ,18824.1 m 
FAX 017) lH-H74 

The documentation fo r the Mexico/Michigan State University project in the 
five~year extension proposal has been revim,yed by Iile o The cooperative 
programs with INIFAP Mexico and t he specific activities identifIed with this 
department are in keeping with the basic philosophies of their institutions o 
I am pleased to approve and audot's €! the p roj e ~t: extens ion for FY 92~97. 

Sincerely yours, 

c??~~: 
Eldor Paul 
Chairperson 

ss 

cc: J. Kelly 
Do Harpetead 
Eo Foster 

.\.HU iJ lin Affj""at ... ~ .·ktmn: f:.,,,,,1 (JppurtunllV {nllll/jtwn 
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34000 DUl'lJnIJo. Dqo 

Km.5 

( a ..... Duronqo.Mcll'lllilal 

Tol •. :)-11-33 

2.11.55 

2-IO-4 · ~ 

Durango, Ogo., September 11,1990. 

DR. DALE HARP STEAD 
DEPAR~1E~T OF CROP AND SOIL SCIENCES 
384 PLANf AND SOIL SCIENCES BUILDING 
EAST LANSING,. 1-11. 48824-1035 

Dear Dale: 

I apologize for the delay to get in 
touch ~ith you since last year. C~ngratulations on the 
excellent progress that our project has made in the last 
year. \!/e kno~ that the success of the l·iexican project 
rating is owed mainly to your support. 

As I mentioned last year, ~e have 
planted approximately 130 ha with Pinto Villa 9 Sayo Vic 
toria y Negro Durango in the Dryland Farming Region of
Guadalupe Victoria 9 Durango. 

The Authorities of the Institute are 
very glad ",lith the prosp1ects for the Project extension. 
I want to thank you again for your support of the CRSP
INIFAP project and your dedication as prOj~dministr~ 
tor. / 

Garcia 

c.c.p. C. Dr. Jorge A. Acosta Gallegos. Experto Mal. Red 
de Leguminosas Comestibles, Pabel16n, Ags. 

c.c.p. Programa de Frijol CIFAP-DGO, E d i f i c i 0 . 
c.c.p. Archivo. 

' 

...... 1 r- ' ~ I . .-"\ • 
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Fn seAL V1EAR 

f'I' a1 
H 82 
FY 83 
FY 84 
FY 85 
,Y ·66A 

PERSOIJNEl 

18,740.00 
42,737.64 
50,154.73 
28.959.51 

tBEAN.fCOWPE.~ CRSP PRlOJEClI" F H SeAL REPORT !Sly l UBIE 0 T!EI\.~* 

MExaCO/~BCH6GAN STATE U~9VERSOTY/KElLV 
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22,562.12 
6,966.34 
7,590.13 

937.25 

TRAVEL 

2,829.21 
7 ,22i' .59 
3,327.R9 
9,865.60 

OPERATIO~S ~~ OTHER DIRECT OVERHEAD TOTALS 

PROJECT 
3,649.65 

10,249.84 
5,869.95 
:;,157.13 

MOT i N E X IS' ENe E .... 
185.05 12,600.98 60,567.01 

8,526.34 11,493.19 87,200.94 
17,888.11 17,084.21 101,915.02 
51.262.23 6.111.74 100.293.46 

GRANi fn TOTAlS $140,591.88 lH8,055.64 S23,250.29 !>22,926.S7 571,861.73 $41,290.12 $349,976.43 
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t,966.10 
8,320.69 
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15,450.00 

549,907.67 $145,356.38 
7% 20% 

$0.00 
1,520.00 

tn.oo 
0.00 

1,204.22 
1, 500.00 
3,800.00 
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$386.88 
3,040.52 
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11,953.56 
22,601.54 
~8,300. 00 
2,900.00 
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$9,669.00 
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21,000.00 
29,000.00 
33,000.00 
45,000.00 
26,2~ 

$744,768.82 S87,663.4? 5183,419.00 
13% 9% lax 

t~ YEAR 1 
, .. YEAR 2 tD "lEAR 3 
~ YEAR 4 

82,700.00 
86,800.00 
92,450.0() 
98,000.00 

19,400.00 
20,400.00 
21,700.00 
2:5,000.00 
~50.00 

11,600,00 
12,200.00 
13,000.00 
13,800.00 
~4,S50.00 

25,500.00 
26,300.00 
23,550.00 
30,250.00 
3L925.00 

2,700.00 
2,800.00 
3,000.00 
3,200.00 
3,375.00 

1,18\001.00 
6,200.00 
a,lOO.CO 
9,200.00 
9,700.00 

26,100.00 
28,000.00 
29,1350.00 
:51,650.00 
:n,400 .00 

$176,400.00 24,000.00 40,000.00 
185,200.00 25,200.00 42,000.00 
191,250.00 26,850.00 44,700.00 
209,100.00 28,450.00 ;7,400.00 
220.600.001 ~025.00 50 ,000.00 

$988,550.001 $988,550.005134,525.00 $224,100.00 
100% I 73% 10% III 

103,('O().OO ~ "IIi::AR 5 

$463,350.00 S108,750.00 $65, 150.00 S~43,025.00 $i5,07S .00 $43,600.005149,600.00 
47% 11% 7% 14% 2~ 4% 1S% 

~ E~tension Subtotals 
~. Extension Percentages 

GRAN T #2 TOTALS $740,412.28 $179,964.77 Sii5,057.67 $288,361.38 
GRANT ~2 PERCENT AGES 43% 10% 7% '16% 

'23,'3'.22 "14,02'." ,'72."7.61 ",733,3'8.8,1,',733,318.82 $2'2,188.47 $407,"9.00 
1% 7% 16% 100%! 73% 10% 1 i7. 

iOTALS BOTH GRANTS $881,004.16 $218,020.61 $138,307.96 ~3~1,307.95 $23,232.22 S191.Ek~,6Z $3\9,537.73 $2,063,295.251$2,083,295.25 $292,760.01 $492,671.00 
PERCENTAGES SOTII GRANTS 43% 10% 7'1. 1S% 1% 9% 15% 100% 13% 10% 17% 

- '"Figures through FV 90 are actual e)(pendi tures or match reported. n 91 on are est imet .... s based on budgets submi tted . 

.... Tlain i ng not reported separately lmtil beginning of second grant {SI1/56) • 

...... Since the 9r1inI docUIIlCnt does not refer to contributi ons by !lost Country in'ititutions, r.eporting of He match has not been required. un!y in recent years 
have Pis been encouraged to report estimates of He contributions to project costs. NR = Not Reported. 
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tv 
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IT 92-97 BEAN/COWPEA CRSP 
FIVE-YEAR PROJECT ~{T~lSION PROPOS}~* 

1. Name and Address of Lead Institution: 

a. FY 89-92: The Regents of the University of California 
University of California-Riverside 
Riverside, CA 92521 

b. FY 92-97: No change 

2. Narne and Address of Principal Investigator: 

a. FY 89-92: Dr. Anthony E. Hall 
Department of Botany and Plant Sciences 
University of California-Riverdde 
Riverside, CA 92521 

b. FY 92-97: No change 

3. Names and Addresses gf Other Participating Ingtitutions and Co-Investigators: 

a. U.S.: 

(1) FY 89-92: Dr. Prabodh N. Patel (Cooperating Scientist) 
Department of Botany and Plant Sciences 
University of California-Riversidl~ 
Riverside, CA 92521 

(2) IT 92-97: Dr. Prabodh N. Patd (Cooperating Scientist) 
Department of Botany and Plant Sciences 
University of California-Riverside 
Riverside, CA 92521 

b. He: 

Dr. Richard O. Iiaml?ton (Cooperating Scientist) 
USDA=1\RS 
Department of Botal:1Y and Plant Pathology 
Oregon State Unive~sity 
Corvallis, OR 97331 

(1) IT 89-92: Hr. Francois Faye (He PI through 12/88) 
loire Limamoulaye Cil;se (He PI as of 1/89) 
1-11'. Anw.dou Bal (Pr()j €let Coordinatm:') 
l·1r. Ndiaga Cisse (Proj €let Coordinator) 
Senegalese Institu1:e for Agricultural Research (ISRA) 
BP 3120 
Dakar, Senegal 

-Because of the s\ze of the complete proposals, the proposals presented here are summaries. 
Complete versions are available from the CRSP f1anagement Office. 
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(2) IT 92-97: Mr. Limarnoulaye CiH~se (HC PI) 
l-ir. Ndiaga Cisse (I?roject Coordirultor) 
Senegalese Institute for Agricultural Research (ISRA) 
BP 3120 
Dakiu', Senegal 

4. Title of Resea:i:ch: Deve/opl1lelll of Improved Cowpea Varielies. Managemelll Methods alld 
Storage Praclices for Semiarid Regions 

$1,397,900 

6. Lead Institution Approvals: 

Name: 

Signature: 

Department or Unit Head 

Dr. Robert T. Leonard 
Chairman 
Department of Botany and 

Plant Sciences 
University of California 
Riverside, CA 92521 

lsi Robert T. Leonard 

Amount to Be Contributed: 

U.S.: $560,400 
HC: $280,225 

Institutional Representative 

Dr. Lanny J. Lund 
Associate Dean 
Agricultural Experiment Station 
University of California 
311 College Building, North 
Riverside, CA 92501 

/5/ Lanny J. Lund 
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l:lrief Statement of Goals and Accomplishments Du:rinq IT 81-92 

1. Rationale: 

During the last ten years, increases in hun~n populations have exceeded the 
modest increases in food production tL~t have been a.chieved in many parts 
of Africa and have placed greater press~~e on the fragile land and water 
resources. Food self-sufficiency and improvement of nutrition and income 
are even more critical for farm families in semiarid j\frica due to the 
extreme environmental stresses that can oeeur in these regions. The 
Senegalese Institute for Agricultural :Research (ISRA) and the University 
of California-Riverside (UCR) have collaborated on co'~pea research and 
training since 1981 and have made significant progresl; in the development 
of improved cOl"Pea production and stor;age systems for the semiarid zone of 
Senegal. Furth€r collaboration between ISRA and UCR is needed to maintain 
cO\-tpea research in Senegal, to insure that technologi.~s developed by the 
earlier researeh are made available to fat"IDers in Senl~gal and other par'ts 
of Africa, and to develop cot:rpea systems that require £eTtI inputs and are 
efficient and stable. This collaboration also \:lill facilitate the 
development of cOTtrpea varieties for thr9 southl,zestern tJ. S. that have 
greater resistance to stresses and require fem,n' inputs per unit of 
production, which is essential for the economic survival of the COl-rpea 
industry in the U.S. 

a. Research 

(1) Develop improved co~'rpea management, storage cmd breeding mp.thods 
as well as varieties through agronomic , physiological and genetic 
research on resistance to stresses 

(2) Implement a program of farmer'-managed on-farm trials in ~'1hich 
improved coupea varieties, management and storage methods are 
evaluated and extended 

b. Tt'aining 

(1) Contribute to the training of scientists from Senegal to develop 
an ISRA co\~ea research team 

(2) Train scientists from other developing countries and the U.S. who 
t:lill contribute to internatio11al development 

c. Anticipated impact on He populations, especially small-seale farmers 
and t"lomen 

During the first five years we expl~cted to have limited impact on farm 
famil; t:!s in Senegal, because the dl!!velopment and testing of improved 
varieties and management methods ulmally takes at 1 east five years, 
Between 1986 and 1992, we expected to begin providing improved 
varieties and management methods to extension organizations and 
farmers in Senegal. 
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3. Major Accomplishments: 

a. Research 

( 1 ) Cowpea management methods 

Most cowpeas are produced as 1301e crops in S~megal, ",hereas 
intercropping "lith cereals is the major system for cropping 
cowpeas in other West African countries. Intercrops of cotqpea and 
pearl millet were compared with sole crops in northern Senegal and 
no yield advantages were detected. This indicates a possible 
superiority of sole crops due to their efficiency in management 
and potential advantages from rotating sole c:rops of cereals and 
legumes. Research station and on-farm trials: demonstrated that 
farmers in semiarid Senegal cem benefit from two types of CO\'1pea 

varieties. Medium-cycle, spreading, s equential flowering types 
proved to be the most reliabl€l with respect to overall grain and 
hay production. Early, erect, synchronous-flowering but indeter
minate types provide food (as "southern peas" or dry rain) during 
the hungry period in August and September, l<lhich is just before 
the harvests of millet, 50r9ht~, peanut and later~maturing co~~ea 
varieties. In addition, Qarly eowpeas were shown to be the only 
crop capable of producing food for people ~,hen the rainy season 
was very short. We developed the concept that varietal inter~ 
crops, consisting of alternating rows of early erect and medium
cycle spreading varieties, could be more effective than sole 
crops of these varieties in the semiarid zones. T~,o years of 
on-station trials at three locations and two levels of low soil 
fertility demonstrated that va.rietal intercr:ops can be much more 
effective than sole crops in d.ry locations (but they ~lere not as 
effective in a moderately tlet location). The varietal intercrops 
required 22 percent and 34 percent less land for the pr~duction 
of grain and hay than sole crops of the same varieties (Land 
Equivalency Ratios of 1.39 and 1.50), had higher yields than the 
highest~yielding sole crops and had more stable production than 
the sole crops. These experiments also demons trated that 
infertile soils Here limiting cowpea production in northern 
Senegal but that the relat iVe performance of varieties was similar 
under both infertile and slightly improved soil conditions. Plant 
spacing experiments established that spacing of 50cm x SOcm are 
required fo~ maximum yields and that the substantially 10Her plant 
densi ties (70 to ao percent less) achieved by many farmers '-1ould 
substantially reduce yields. 

(2) Environmental constraints to production 

1\gronomic and climatological research demonstl~ated that drought 
is a major constraint for cO\>1p1ea production in the drier part of 
the semiarid zone in Senegal (the Louga and River Regions) but 
that cO\.'1pea has substantially more resistance to drought than 
other possible food crops (e.g., millet, sorghum and peanut). 
Responses of cowpeas to the range of night temperatures occurring 
in cowpea production regions of Africa were studied in California 
using controlled environment chambers and field enclosures. These 
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studies demonstrated that thE! high night temperatures typical of 
the tropics can substantially reduce grain yield by causing floral 
bud abortion, male sterility, 10\-1 pod set and small seed size. 
Field studies in Senegal demclnstrated that pod set and seed size 
are usually much louer than in california, even with minimal 
stresses due to drought and insect pests. Controlled environment 
studies in california have established that the extent of h":dt
induced damage to reproductive development depends upon day length 
with some varieties exhibiting less damage under short days. In 
the Sahelian zone of Africa, the day lengths are longer than the 
critical photoperiod during the early part of the cropping season 
but become shorter later in the season. Consequently. the 
influence of heat stress on reproductive development will vary 
during the season and among varieties. 

(3) Breeding for environmental eClnstraints 

Four characters have been studied that could improve adaptation 
to drought. A technique for screening genotypes for differences 
in rooting was developed llhich uses cn herbicide placed dt:!ep in 
the soil to detect thG pu~sence of deep roots. Ihis method Has 
used to select cowpea genotypes \.,i th deeper roots, and it Has 
shOlUl that they could extract more water from the soil than the 
other genotypes. The peanut breeding program in Se1'1( Cl l is 
presently using this tachnique because shallow rooti~1 is a major 
constraint in peanut. The pI'oject established that the stable 
carbon isotope composition of leaves can be used to screen co~~ea 
genotypes for differences in water~use efficiency (the ratio of 
biomass production to water use) and is equally effective under 
either wet or dry field conditions. A negative genotypic corre
lation w~y occur between water-use efficiency and harvest index 
(the ratio of grain yield to total shoot biomass). Consequently, 
in oreeding it may be necessary to select for both high harvest 
index and high water~use efficiency. We have demonstrated that 
it may be possible to select for harvest index at 10t'1 and variable 
plant densities \'1hich could permit selection based upon individual 
plants in early generation!1!. The fourth character we have studied 
involves differences in rate of leaf senescence for genotypes with 
similar earliness and high levels of pod production. Field 
studies with differential irrigation treatments demonstrated that 
genotypes "lith delayen leaf senescence have :suOstantial resistance 
to mid-season drought. The drought resistam:e ,.,as due to greater 
plant recovery and pod production after the drought than genotypes 
~'Ii th more typical leaf senescence. The genotypes t'li th delayed 
leaf senesce~'lce had higher starch levels in the stems late in the 
season and maintained root activity longer, which may have been 
responsible for the delayed leaf senescence and prolonged produc
tion of £lot<lers and pods. tve have found cot1'J?ea genotypes wi th 
differences in rooting, carbon isotope composition (and water-use 
efficiency), delayed leaf senescence and harvest index. However, 
individual genotypes only have one or bolO of these characters at 
levels that can provide strong resistance to drought. We have 
made crosses and developed populations to combine these 
characters in the same genotypes. 
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We have developed an approach for screening for heat tolerance 
based on subjecting plants to very hot field or greer~ouse 
environments and selecting for a developmental sequence of tl:ai ts: 
floral bud initiation and devEllopment, peduncle elongatjon and 
flcmering, pod set and embryo and seed coat development. ~1e have 
characterized representatives of the wor1d t s cO'Hpea germplasm 
collection into eight groups based upon theh" l'€lproductive 
responses to heat und(H' long d~ys. Genetic studies demonstrated 
that heat tolerance under lon~r days requires a set of genes that 
are affective during the di£felrent stages of reproductive develop
ment. ~ve have also studied tbe responses of cOlYpea genotypes to 
heat under short-day conditior.ls using a srecial greenhouse, rJe 
established that the photoperiod-sensitive varieties being used 
in Africa do differ in heat tClle!:ance and that all of the major 
varieties grot~ by £a~ers in Senegal are ext!:emely sensitive to 
heat ur.der bot.h long-day and Hhort =day condi bons . Three of the 
hundreds of genotypes that wtH'e scrc,med had substantial heat 
tols!:anee during most developmental stages under both long~ and 
short-day conditions. t'1e htwe bred a line ui th even stronger 
heat tolerance by combining hoat tolerance from different parents. 
;-1e have bred a poLmtial mm 'IJ'ari€lty for California uhieh has 
greats!: heat tolerance than present varieties and useful agronomic 
characteristics, such as L~esistance to fusadum \-tilt. Germplasm 
~'1ith heat tolerance and Mdec;m genetic backgrounds have been 
developed and provided to co\-rpGla bneding pl.'ograms in Senegal and 
Ghana. Advanced breeding lines from the project have also been 
tested in l·mE, Niger, Sudan, Kenya, t-ialgwi and BotSl'rana. 

Yield potential is relevant to irrigated production in california 
and the v1{~tter part of the semiarid 20ne in A:Erica. Studies Hi th 
contrasting genotypes demonstrated that yield potential at high 
plant density is positively correlated t1ith harvest index at 10t-l 

plant density and associated l"Hh plant habit:; t-lhere pods remain 
t'rithin the canopy. P!:esl.Imably, canopy photosynthesis is 
substantially reduced \-lhen pods extend above the canopy and shade 
the leaves. 

(4) Biological constraints to production 

Entolf.ological research has shm'1il that COt'tpea aphid and cO\,ypea 
Heevil can be major pests throughout the semiarid :tone of Senegal, 
and they are significant PQsts in California. Hairy caterpillar 
has been a major pest in the d:der p~rt of the semiarid zone, 
H'hereas fl(mer thrips can be a significant pest in the t"etter part 
of the semiarid zone. Sev~ral diseases He!:€! fotmd to be present 
in Senegal, and it l"las estab1i:;hed that the !:;eed-aborne diseases, 
bacterial blight and a complex of mosaic viru~les, can cause 
substantial reductions in yield. The project aSl,isted the 
Government of Senegal to estabHsh a project ",hich has produced 
approximately t\-10 tons of disease~f!:ee foundation seed of cO\vpea 
per year since 1985 to partially overcome this problem. In 
cooperation with G. Thottapilly, lITA, the project discovered 
that southern bean mosaic virml is present in Senegal. Coopera
tive studies with R. O. Hampton, USDA~Oregon State University 
established that substantial variation is present in co\-rpea 



response to different isolat~ls of potyvirus, including represen
tatives of both cot'1ppa aphid~·borne and blackeye co\>rpea mosaic 
virus from Senegal and other parts of the \'1C1rlc1 . t--Je have 
developed a set of cOl'rpea genotypes that appear to be useful f or 
differentiating and diagnosing the potyvirus i 5:01a tes. He 
discovered that the potyviL"ll~: complex (and bacter.ial blight ) can 
occur in California and repr~i!fHmt a risk to the seed industry in 
the state. The project disce,verl.w that the parasitic l'l€H:ld, Slriga 
gesnerioides, is present on co~rpaa in Senegal, is "ridely distributed 
and could become a generally serious problem. 

(5) Breeding for biological constraints 

ISRA initiated a COHP~Hl bI'eecling progra.ll in Senegal in late 1983 
as part of this proj ect. After seven years of crossing, screening 
thousands of progeny, selection, and extensive performance testing 
under research station and far.m conditions, this program has 
developed an advanced line .. ,hich i s being considered fot" release 
as a variety. Thi s line has strong res istance to the seed-borne 
diseases, bacterial blight and mosaic virus, ;?artial resistance 
to cOl</psa 't'leevil, and in gene['al f.llightly higher grain yields thar. 
traditional varieti es in a ll test sites throughout the major 
cowpea production zone of Senegal. The c"'ood Technology Institute 
(ITA) in Dakar has L~econt1y reported that the ne'" va riety is 
acceptable in food 'luaU ty but is not as desiracle in tet!llS of 
cooldng time, ~pl:Je(u'ance aftQr cooking and t,aste as gome local 
vcH.~ieties. Socioeconomic: on=£aL~m tests eU.'e being conducted to 
determine the acc~ptabili ty and problems Hith the nell variety. 
In addition, the ISw\ brmQding program has QAweloped many 
promising lines, including some t·1i th resistance to the Senegal 
biotyp() of COi'rpea aphid, that are being tQsb~d in pebfOi"lilanCe 
trials at this time. The project dis covered that the California 
biotype of the cOHpea aphid is ag~n:@l!lsi ve and can overcome the 
Imot-m fo!:'ms of resistanc e in cOHp~a. Recently He discovered t HO 
cowpea genotypes \1ith p()'l.tial resistanc~ to the California biotype 
of the cOl'1p®a aphid, and H9 h~Vf~ initiated CK'osses to detennine 
i 1:9 inheritance, and to at t empt. to transfe:o w'3eful level s of 
re~istance into genetic bacltgrounds ,dth appr.opriate agronomic 
charaeters. The vadeties pr'e~ently grotm in Senegal that Hue 
tested t'lere SfiOHll to be Bensitiv@ to the Seni~gal eeotype ( s ) of 
the par-asitic t"eed , 3l :dga. One year of tes1:ing indicated that 
W3~ful resistBnc~ to this str.iga fMJ,y be pres(mt ir. the line~ 
developed by UTA in Burkina )e'aso and the line discovered by the 
CRSt> proj oct in BotSt·lana. 

(~) Coupea storage methods 

'J:HO IDGlthods for storing c(')Hpoa seed, such thalt damage due to 
co"ypea weevil is minimized, m~re developed based upon laboratory, 
research station and on-fatln tests. For both methods , the 
harvesting, drying and threshing of eot>1pea pClds should be t imely 
to minimize the initial infestation Hi th cowpea \<lsevil and early 
damage. In the first met.hod, the grain is placed in metal drums 
which are sealed and maintainl!d air-tight for at least tHO months. 
During this period, respirati()n by any insects present and the 
grain t~educes the oxygen contfmt of the air stuch that it kills all 
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stages of the cowpeu ueevil. Farme -- -f!l.ar..aged tests '';4~ th more than 
300 drums over thr-ee y:aaX"s cemonstr '.tAd that this method can 
provide effective long-te:::m (at least eight mont~hs ) storage. 
Eccnomic analyses of this tecln:~lt)gy al."e being c'::il'.d\.\cted, and 
preliminary observations indicat-e that thiu tec~m"loqr is 
profitable :b.Jt that th@ cost of the drums lim;i.ts ac.ol?tion by p~')or. 

famers. The sacond m~thod cor~siEts or v.l3in~; ~U. insecticide, 
K-othrin€ Pl?2 .. wh~ch is a 1.ready avail·,'.:-;le to famers in Ser:t)~aJ 
and 8pprovec, :t~t" "'.hio us!:, 'ihis C,lEll'l;;" ::a. ) is :~ F!y:tlthp. t. :i.~~ 

!?yrl8tht'oid ~l'it"""1 C:.i.,r''3,!li'!.'' :'.:><; mUI~\l\1.ali;?'f: \;v~i"~ity i'md : · is rili V (~ e" 
in e?t:r.-crnely :3:;,,< 2 ' rJ"..:: ~,t . le~ ( "":: gllG,) kg: "d.t.h .;r<1Ui 'oiL':';:-h ':;';U-: 

~ . '; ~.,~ b ·~ : st.o'~Ad 1' 1. .~\1!~ .. n ' 1 1)~r3nH ~:' .·lt:l;n.er~. ~ :' ... ·: .1 ~ . JJ. d.~ cat ec ~ .. l ', 1 

~, .... )th,:·:: _Fe c-·\)". r - :) t", e+- ~r-"""<J(;a "0 '(".;' :/1 J, 0. ;~a~ks :~vr J:':' It'ay U' ~J. . 

-, 'nt: '''l:.~ S '("ir:< ~0 % ic stu~1i~s r:~::, e bt?inq "una'.lcted ::c ~y;ilit.ate 
' ,,'3.~ , : t... _. ,: :·v1'.lvn of the~e ~t{"I;;'c:\\j "': tH.Jmoloyier; . 

'). ; - , • • , -'-:1 

(1) Sensg'a!.E''3e ~~',de~- " 'I)'" st',; .. (mt ('Ibtainec' his 21.S. in Agronomy 
in '!.983 at UC-)') -; - ..-lS cCf,duc:ted the ISRl /CRSP cO\-I'pea 
j:ceeair-.; ~'!:~: ::: ... I. .. is time. Ano~her obtained his B.S. in 
Pla".t !=.~i6hCfC, a.~ ::'wL~ . ~,)OOf1 compll!!te hi!J M. S. in Plant Science C\t 
UC-Rivanitifl. ~'!1j.:' ~tudent has also conducted the ISRA/CRSP 
agronomy and ol'l· ~ fi'H:-r., l"vsearch sinze 1988. Another student 
o~tain&)d hel B.S . in Entomolo.;;y at UC-R.iverside in 1989. 

(2) Other Afriea::l students : Two Sudanese students Hith scholarships 
from another USAID-funded project co~plete1 Ph.D. and M.S. 
degrees at UC~Riverside and h:lve returned to execute cot-tpea 
research in uestern Sudan. Three Sudanese students are presently 
studying for Ph.D. degrees at UC-·Rivet'Si>ide l-rith sli!Jstantial 
financial support from this project . A student from HaIaHi 
compl~ted his Ph.D. conductin9 project research at UC-Riverside 
and is n{'\~T conducting horticultural research on cowpea at Bunda 
College, ~1alaHi. A student from Ghana cC'nducted research for his 
dissertation at UC-Riverside and has nOH returned to conduct a 
co~~ea breeding progran1 in Gru~na. 

(3) U.S. Sltudents: The project has partially funded the assistant
s hips and/or research of five U.S. \·Tomen and five U.S. men. 
Eight of these students compll~ted degrees at UC·-Riverside and 
UC-Davis. and bTO of them havIl! since conducted research in Kenya 
and Nigeria. The other b10 U.S. students arE! completing their 
dissertation research at UC~R:iverside. One of the students 
conducted agronomic research IJU cowpea in northern cameroon prior 
to coming to UC-Riverside. The project at HC-Riverside involves 
an international community of scientists and students working 
together on agricultural development Hith individuals benefitting 
from the experience of others. 

c. Actual impact on He populations, el3pecially small··scale farmers and 
women 

The project developed the scientific information l<,hich enabled the 
USAID ~~ission in Senegal, the European Economic Communi ty and the 

jmenustik
Best Available
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13(; ~r.nme.:'1!; c:f ~en=gal to launch a major cOl-rpea proje(:t in 1985 and 
1 <186. '.this proj act cons'd tuted a :ceaponse to an impending ca tas t rophe 
hl no,·th~::-:. ':ienegal \.,here three cOllsecu,tive years of extremE:.. drought 
~1~ depleted the food and seed supplies of the farmers. The mi.ljor 
lm-l.C";·ation of this ernl:lrgency droui1ht-reli,.f projec:t '>13S the importation 
of :-00 tons of the early variety, Galifornia Blackey.: No.5, l>1hich the 
proJect had shown to b~ reasonably effective under low rainfall condi
Hems. This project ,,,as success£\'J, in that total cOl/pea production in 
Sent1~ll tlas 356 percent in 198!7; and 296 percent in 1986 of the average 
production from 1970 to 19"79 and U!:-it many poor pE!ople had additional 
food during the period of hunger in 1985. Since this time, the 
activities of the seed production l?r~' jer::t of ISAA, which t>las ini bated 
by the CRSP, the extension organiza.tions and the ()n~farm experiments 
h.c,ve resulted in the distribution ()f improved local varieties to 
farmers. The average annua ... c:oHpea produ-.:cj.on in Senegal for the 
period 1987 to 1989 \-las 130 percem; of the average! annual producbo£l 
from 1970 to 1979, and the major part of this incl:'e;use \<las due to 
increased yield/hectare Hhich represents increased efficiency. In 
addition, since the introduction of early cO\>1peas in ),985, the 
consumption of cot>1pea as fresh soui:!1ern peas has e!xpanded several fold, 
especially during th~ traditional period of hungeI' in August and 
September. The Government statistics quoted earlier on cm·tpea rroduc
tion do not include cowpeas used al> ~outhern peas. As a consequence 
of the on-farm pre~ey,tension experiments, some faI11lerS have adopted 
improved local varieties and CB5, mechanized sOl-ring in rows at highet' 
densities and weeding by animal draft equipment, oLnd sealed- drums for 
storage. 

Fiv~~Year Project Extension Goals for U.S. and He 

1. R~5earch: 

The project ,.,Ul focus on the developmEmt of improved co"'pea varieties and 
management practice~ for Senegal and the development of improved breeding 
methods for cowpea through more basic physiological and genetic research. 
Breeding in Senegal "Till focus on developing rnedium-c~'cle varieties t-1hich, 
in addition to resistarce to bacterial blight, mosaic viruses, and cowpea 
weevil, will hav~ resistance to co~~ea aphid and striga, Collaborative 
research in California, Oregon and Senogal will focus on breeding early 
co\~eas with improved adaptation to drought. through incorporation of 
delayed leaf senescence and higher water-use efficiency, heat tolerance 
during reproductive developmtnt, ancl rosistcnc.3 to bacterial blight and 
mosair viruses. Collaborative research involving USDA-Dregon State 
Ur..iversity (R. O. Hampton) ," UC-Riverside (P. N. Patel) and ISRA "rill 
characterizl9 the seeG~transmissible viruses, including' the potyviruses, 
cOt>1pea aphid-borne moraie::: and blackeye cOl"Ipea mosaic, and develop 
diagl.!ostic techniques to facilitate viJ:'Us identification and t;reeding. 
Cowpea screening foe resistance to disE!aSe will be conducted in Oregon and 
Senegal. Physiological/genetic researc:h will be conducted in california 
to identify the factors that contributE~ to drought adaptation, heat 
tolerance and yield potential in cowpecL. Emphasis will be given to factors 
that are effective under the short-day environwents that are prevalent in 
tropical countries. E."1tomological resElarch Idll focus on assisting the 
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hreeding programs to develop varieties ui th resistanCEl to cowpea aphid and 
developing ,oluticms to the problems caused by hLiry c:at(~rpilla r in 
Senegal. AgronomiC" research will foe:"!; on the evaluation of C ~··lpea 

varietal intercro~> ~lg systems and the development of methods f or improving 
soi: fertility in .:dentist-rnanaged, on-farm trials. Physiological 
research in Sem ill focus on evaluating the utU,ity to the breeding 
program of hea+.; mca and characteJ:'s that could contribute to drought 
adaptation. Soc",v~i..onomic and biologic:al research "Till 1:ocus on the 
acceptability of advanced cowpea lines to con~umers, the effectiveness and 
pr~blems of the new cowpea storage methods, and the s ignificance of cowpea 
consumption ~nd marketing as fresh southern peas. Co,~rpea germplasm 
obtained by this and oth~r Cru)P projects W ,o lId be multiplied and 
characterized to enhance the USDA collE~ction at the Southern Region Plant 
Introduction Sta~ion. 

2. Training: 

Training opportuni tiL \·ti 11 be r-L~o '.j i,~.<ld to ISRA personnel in the areas of 
plant breeding, plant pathology and agronomy. The ext.ent of formal degree 
training uill depend upon trainin~ plans pt-esently being developed by t he 
Government of Senegal. Student s f r om developing countries and the U.S. 
will be given the opportunity to pursuEl graduate degrees at Ue- Riverside 
while conducting project research . 

3. Anticipated Impact on He Populatl~n3 , Especi ally Srnall~Seale Farmers and 
Women: 

TIle major impact of this ~roject would be a continuat ion of the increases 
in cowpea production and consumption already achieved in Senega l with 
modest but significant impacts on other developing countries through 
training scientists, collaboration and providing gerrnplasm. 

Anticipated Con'l:.ribution of the Proi ect's Extension Goals 

1. Bean/Cowpea CRSP Global Plan: 

This is the only Bean/Col-Ipsa CRSP projEllct covering important research and 
training needs in the breeding, genetics, agronomy, physiology and plant 
pathology of cowpeas. 

2. U.S. Ag~icultural Researeh Needs: 

The cowpea industry in California is totally dependent upon the University 
of California for the development of improved varieties and agronomic 
practices. This CRSP project is closely integrated '~ith the Pr incipal 
Investigator's research program for developing improved cowpea varieties 
and management methods for California, which collaborates closely with the 
cowpea research program at the University of California-Davis. This CRSP 
project produces cOl-tpea germplasm, breeding methods and basic information 
that are relevant to the needs of the cowpea industries in California and 
the southeastern U.S. 

jmenustik
Best Available
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Narrat I ve Summary 

~!:.!!s!:am Goa!: 
Increase gra in product'on and yi eld 
stab'ltty of cowpeas grown tn smal l 
fanns tn Senegal and other semtar'd 
regtons. 

~rQj~~L~u!:!?~~: 
Develop improved cowpea variettes, 
management methods and storage 
practtces for small farms tn 
Senegal. 

11" __ .... ,. _ .. 

.!..!..!t:!~. 

UC-Rlverside: PU, [o- ~ nvestigatot, 
graduate students and techntca1 
personnel. Laboratory. green
house growth chamber, and r, e hll 
fac11lt1es. Equipment, suppltes, & 
transportation, 

Senegal: Project leader, project 
coord inator, co-tnvestigators, 
& technical personnel. Lab, screen
house, & field facillttes. Equip
ment, supp11es, & transportat'on. 

Oregon: Co -\nvestlgator, lab, alld 
gr'eenhouse faclHtles. 

FV 92-97 lOG FRAHE SENEGAl/UNIVERsnv OF CALIFORNIA, RIVERSIDE/HAll 

Objectively Verif1able Indicators 

Hatnla\n or enhance the Increases 
~n total cowpea product ion an~ 
average gr?in y1eld/ha that occurred 
\n Senegal dur~n~ the fIrst three 
phases of the Glroject. compared 
with ~roduction and yteld leve~s 
\" the 197G's of US,50~ tons/year 
and 296 ~ 9/ha. 

Improve~ ~owpe~ pro~uct'on systems 
~roduce greater and more stable 
gratn yteid/ha ~nd small er losses 
in stora~e under Senegal fanm 
cond't~ons, and re~u~re minimal 
i nputs that are availahle on small 
fanms. 

Project rosters, inventories, and 
reports fi"OOl IProject ij:Iersonnel. 

Means of Vertficatton 

NatIonal product\on stattst1cs, 
performance of new cowpea productton 
systems !n pre-extension trtals, 
and extent of adoption by farmers 
conauct~ng these trials. 

On--farm tda]s conducted by i'<loners 
of new cow~e~ ~ro~uct~on systems 
and theh- tedmolog~cal components, 
with feedb~c~ from fanmers concern
~ns the ~ract~ca]~ty of the syst~ms 
and components, and evaluations of 
adopt~on and ~~ffusion. 

Annual re~orts. finan~tal reports, 
and external rev~ews. 

Important Asslmpttons 

There 1S less drought In Senegal than In 
1982, Bl and 84, and no major d1sturb
ances tn this reg\on due to p~l'tical 
and econom\c instability, war or other 
factors such as famIne-Induced migration , 

froject fundtng is not less than the 
rrequested budget, and \nstHut\onal 
support by ISRA and UC is at least 
matntatned at present levels. Conditions 
in Senegal permit the team to conduct 
effect i ve on-farm and exper\ment statton 
tdals. 

Key ISRA and UCR sc'ent~sts and tech
n~ctans ~~11 be available for the 
GUi"at'on of the project. CRSP managemenl 
and personnel wH 1 conUnue to support 
the USAIO project in a t\mely manner . 
Adequate funds fiow wHh ldequate speed 
from HSU to UCR to ISRA as detennlned by 
the efficiency of r\nanc'al reporting. 

1 
1 J 
I .) 
1 J 

1 



Narrative Summary 

9~~p~~~: 
UCR ~'11 develop germplasm w~th 
Incr~ased res'~tance to hot dry 
condit'ons and mosa~c v\rus restst
ance. and y\eld potent~al. develop 
~mproved screening techn~~ues. ~n~ 
provide technical ~ss~stance. 

ISRA will deve10p Improved 
varlet\es. management methods. an~ 
storage practices for Senegal. 

OSU-USOA wl~l develop improved 
d\agnostlc tpchnlques for cowpea 
seed-transmlss'hle vIruses. 

UCR w'11 prov'de opportun'~'es for 
tra~ntn9 students from !SRA, ether 
developing countr'es. and the U.S. 

ReseCilrch on the soc~o-econom~c: and 
biolcgy of cowpea production systems 
by ISRA and UCR wil~ provIde 
lnformat~on needed ;or the 10n9-
term ~mprovement of cowpea 
productIon systems. 

tY 92 -91 lOG FRAME SHIEGAL/UNIVERSITY or CALIFORNIA. RIVERSIDE/ItAlL Cont· d 

Object'vely Ver'ftable Ind'cators 

Genmplasm deve]oped by UCR has 
greater gratn y'elds ~hen subjected 
to heat. drought and mosa\c Y~ruses. 
and/or ~reater yield potent1al than 
present var'et~es. 

!mprove~ cowpea product1on systems 
produce greater and more stable 
9ra~n y~eld/ha and smaller losses 
tn storage under we11-managed fann
ing condttions 'n Senegal. 

The [lISA techn~ Ques ~ased on poly
clona~ ant~bod~es ~rov~de unamb~~uous 
and rel~a~le d~a~nos~s of seed-trans
mvsslble viruses of cowpea. 

Students g~\n appronr~ate lratntng. 

Su~portive research provides usevul 
infonmat'on on the soc'o-econom~c 
and b~olo9Y of co~pea production 
systems. 

Means of Ver,r'cat\on 

Performance of germplasm can ~e eval
uated by yield tr'als under hot-dry 
eondtttons on experiment stations In 
tn Ca~~forn'a anri Senega~. release 
and reg~strat1on. 

ferflOrmance IOf advanced lines and new 
management methods ean be evaluClted 
by mult~locat~on tests on experiment 
stations ~n Senegal. 

Use of t~e techniques to ~'a9nose 
see~-transrn~ss~~Ue cowpea v~ruses 
I!l. connlJ'"mat~on t~Hh monoclonal 
antvbocl~es. electron-microscopy, & 
react~on by d1ff. clOwpea genotypes. 

Students who have completed degrees 
develop effect~ve research ~rograms 
when they return home. 

~ubttcat'on of research resu~ts in 
refereed journals or reviewe~ reports 
lOr theses. 

Important Assumptions 

IntroducIng heat tolerance at flowering 
wIll not Introduce negatIve factors and 
wl11 'ncrease graIn yIeld under hot 
conditions. introducing "stay-green" 
foHage and hIgher water use eHIclency. 
while maIntaInIng higher harvest Index 
~ll1 'mprove grain yield under semiarId 
cond! Hons. 

ISRA w'11 continue to make effect he use 
of the gennplasm developed durIng the 
FIrst three phases of the project. 

Unant\c'p~te~ rroblems will not constrain 
the value of Ule new cowpea productIon 
systems or the eFfectiveness of the 
mull\-locat\on tests. 

Students who have completed traInIng 
return home and are provided wIth 
adequate condItIons for conducting 
research to the host country. 

I 
I) 
101 
I,) 



COLLEGE OF NATURAL AND AGRICULTURAL SCIENCES 
OFFICE OF THE OEA]l; 

DrVlS\o!'I: OF AGRICULTURE A.'-o NATURAL RESOUIlCJ:;S 
OFFKE OF THE DIRECTOR OF PROGHAMS 
Cllrual/,. earC'h Crnfrr and A/{n('ultural ExperIment ~tat/On 
COOpf'ratll" E.rff'naion 

Dr. Pat Barnes-McConnell 
Director, Bean/Cowpea CRSP Office 
200 Center for International Programs 
Michigan State University 
East Lansing, Mi 48824-1035 

Dear Dr. Barnes-McConnell: 
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RIVERSIDE. CALIFOR."IIA 92521·0127 

August 3, 1990 

It is with great pleasure that I write to acknowledge re'. iew and pledge SUPPOfC of the 
extension of the UCR/Senegal Bean/Cowpea CRSP project under the direction of Dr. A. E. Hall. 
Having served on the Board of Directors fOf the last 4 years I.am well aware of the excellence of 
Dr. Hall's project and its contributions to the CRSP proje(;t. Therefore I strongly support Dr. 
Hall's participation in the next five years' extension. 

Sincerely, 

SDVG:ej 



REPUBUQUE DU SENEGAL 
UN PEUPU • UN BUT· UNE FO, 

MINISTEAE 

DU DEVEL.OPPEMENT RURAL 

INSTITUT SENEGAlAIS 
D§a RECHERCHES AGRICOLES 

Rue d9 Thiong K Valmy 
Bolte Postale 3120 - DAKAR 
Tel.: 22.15.29· 21.24.25·21.19.13 

;)octeur, 
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DAKAR, I.E ----1-4S EP,- 1990 . 

1""' '''' '" I S ~ .... . / ~ . 
.... 1 ~ -

L'exeellence des recherches rnenees dans Ie c:adre au projet CRSP Niebe et 
Ie modele exemplaire de cooperation entre les chercheurs de UCR et de l'ISRA 
me sont familiers. 

Le document qui vous es t soumis pour une nO\l.velle phase de ei~q ans re:;
force ces liens et acti vi tes. Aussi. c' est avec beaueoup de plaisir que j e 
porte a votre co~~aissanee mo~ accord a la participation de l'ISRA a la pro
chaine phase au projet intitule : "Senegalj.UCR Bean/Cowpea. 

En esperant qu'apres revue VClUS donnerez une suite favorable a ce doeume:;t. 

Je vous prie d'agree~ . Docteur, l'expression de mes sentiments distingues. ! -

Au Docteur Pat BARNES Me-CONNEL 
~irectrice du Projet 
Bea:1 COwpea CRSP 
Michigan State University 
U. S. A. / 
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fiSCAL YEAR 

H 81 
Fir 82 
fY 83 
HS4 
Has 
n MA 

GRANT IIfl TOTALS 
GRANT #1 PERCENTAGES 

f'I' 866 
'fY 87 
FV88 
fV 89 
'iV 90 
r;:y 91 
H 92A 

BEAN/COWPEA eRSt? P~OJECT FBSCAL RfPO~T !QY L~NE ~TEM* 

SfNlEGAtL/Ui\llHVERSBTV Of' CALOIFOR!NlmA-RGVElFJS9DElHALl 

PERSONNEL EOUIPMEIH TRAVEL OPERATIONS TRAINiNG·· OTHER DiRECT OVERHEAD TOTALS 

$0.00 $0.00 SO.OO $0.00 $0.00 SO.OO $0.00 
46,918.32 12,385.71 12,430.00 18,513.26 0.00 31,494.03 121,741.32 
66,719.31 30,914.95 38,911.41 21,791.02 1,929.62 48,835.82 229,162.19 
95,198.18 28,530.13 24,514.08 38,887.17 14,947.62 45,847.00 247,924.78 
iO~,902.06 32,348.96 34,909.24 61,301.05 22,3116.71 54,704.65 307,482.67 
46.693.95 __ "27.66 f),C8D.52 23,06L59 21,136.74 27,346.58 137 291.72 

$377,432.46 1>104,212.09 5123,845.25 $163,554.09 $66.330.69 S208,228.08 $1,043,602.68 
36% 10% 12% 16% 6% 20" 100% 

1>24,642.25 SO.OO $7,120.85 SH,73UH $'11, SOO. GO $0.00 $17,665.28 $78,959.39 
73,452.70 17,361.65 16,446.41 21,183.41 30,195.11 0.00 38,316.91 196,962.91 
88,543.10 10.00 15,161.88 31,65L 79 24,4135.00 3,611.).31 50,454.96 213, S'':7 .10 
84,903.42 (1.00 22,270.79 32,863.31 32,219.23 "1,689'.12 49,055.34 219,623.03 
84,480.99 6,945.00 2~,803.54 38,061.84 24,76LM G.OO 51,696.46 221,749.47 
84,285.76 0.00 22,274.00 40,921.69 66,578.00 ~4,429.02 56,124.63 285,213 .10 
41.350.001 H.650.00 9.525.00 a.150.00 38.550.00 01.00 23.325.00 138 550.00 

!d:.P.:. CS MATCH HCMATCH"""" 

50.00 $0.00 
114,226.00 31,514.00 
65,216.00 39,393.00 
79,590.00 55,149.00 
60,652.00 42,787.00 
56,307.00 24,959.00 

$1,043,602.68 $375,993.00 $67,746.00 
70% 25% 5% 

$35,157.00 $91,689.00 
80,432.00 NR 
84,626.00 4S,SOO.GO 
89,908.00 Ni( 

99,953.00 211,243.00 
80,915.00 188,760.00 
47,200.00 110,110.00 I 

/;\J 

Grant ~2 Subtotels 
Grant ~2 Percentages 

$487,658.22 535,962.65 $114,602.53 $190,563.11 $228,589.64 $16,350.275287,235.58 $1,360,965.001$1,360,965.00 $)18, i91.(JO $647,302.00 ~ 

GRANT YEAR 

'fEAR 1 
YEAR 2 
VEAR 3 
YEAR 4 
YEAR 5 

Extension Subtotals 
Extension Percentages 

36% 

53.S00.COl 
88,000.00 
94,500.00 
96,2GO.OO 

101,500.00 

3% 

~9,OOO.ijO 

20,000.00 
20,000.00 

0.00 
0.00 

SO, 
I. 

21,000.00 
22,050.00 
23,600.00 
33,500.00 
35,350.00 

14% 

37,800.00 
319,700.00 
42,400.00 
48,~OO.OO 

2!!.,§)O.OO 

m~ 

33,000.00 
314,650.00 
37,OOlUIO 
55,500.00 
5S525.0,! 

$464,000.00 $59,000.00 $155,500.00 $218,550.00 $218,675.00 
33% 4% 10% ~6% 16% 

1% 21% 100% 54% 

0.00 
0.00 
0.00 
0.00 
0.00 

54,aGO.Oo 
57.500.00 
61,450.00 
62,500.00 
65.925.00 

11>249,400.00 
26~,900.00 
27B,950.00 
295,700.00 
3H,950.00 

$0.00 $302,175.00 $1,397,900.001$1,397,900.00 
0% 21% 100% 62% 

21% 

100,000.00 
105,000.00 
H1,825.00 
118,525.00 
125,050.00 

25% 

50,000.00 
52,500.00 
55,925.00 
59,275.00 
62.525.00 

$560,400.00 $280,225.00 
25% 13% 

GRANT #2 TOTALS 
GRANT #2 PERCENTAGES 

$951,658.22 $94,962.65 5250,102.53 S409,i13.~1 $441,264.64 $i6,350.27 $589,413 .• 58 $2,758,865.001$2,758,865.00 $1,078,591.00 $927,527.00 
34% 3% 9% WJ'u6% 1% 21% 100% 58% 23% 19% 

TOTALS BOT~ GRANTS $1,329,090.70 $199,174.74 5373,947.18 $572,667.20 5447,264.64 $82,680.96 $797,641.66 $3,802,467.681$3,802,467.68 $1,454,584.00 $995,273.00 
PERCEIHAGES BOTH GRAMTS 35% 5% 10% 15% 12% 2% 21% 100%, 61% 23% 16% 

~figures through fY 90 are actual enpenditures or match reported. fV 91 on are estimates based on budgets suboitted. 

"'Training not reported separately until beginning of second grant (5/7186) . 

...... Since the grant document does not refer to contributions by Host Country institutions, reporting of flC match has opt been required. Only in recent years 
have Pis been encouraged to report estimates of He contributions to project costs. NR = Not Reported. 

! 
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FY 92-9'1 m~/cot'JPliW\ CRSP 
FIVE-YEAR PR~~: ~JSIOM PROPOSALiJ 

1. IIams and Add&>GfuJ of Lead !nstitutio:l1: 

a. IT 89-92: ~lashington State Uni'\T01"sity 
Agricultural Research Center 
Pullman, WA 99l64-62~O 

b. FY 92-97: No change 

a. FY 89-92: Dr. t·1att J. SilbeX'M~lel, Research Plant Pathologist 
USDA-ARS 
t~ashinCJton State Uni ~lersi t y-ProBser 
Rt. 2, Box 29531\ 
Prosser, riA 99350-96H1 
Phone: (509) 786-34!S4 or 186-2226 

b. FY 92-97: Dr. Lorna Mieha~l Butler, E~tension Anthropologist 
Dapartmant of Rm:al ~;ociolo9Y 
~'7ashin9ton State University-Puyallup 
7612 Pioneer W&y Eo 
Puyallup, t-1A 98371~4998 
Phone: (206) 340-4551 

a. U.S.: 

(1) FY 89-92: Dr. Gaylord Minll:, Professor/Virologist 
Depilu.'tment of Plant Pathology 
Washington Stat~ University-Prosser 
1m. 2, Bog 2953~·A 
Prosser, WA 99350-9687 
Phone: (509 ) 786-2226 

Dr. J. R. Z·iyerrJ 
Assistant Professor/Br~eder and Geneticist 
Dspartment of Plant, Soil and E:ntomological Science 
University of Idaho Research and Extension Center 
3793 North 3600 East 
IUmbGlrly, ID 83341 
Phone: (208) 423=':691 

(2) FY 9~-97: No change 

"Because of the size of the complete proposals. the proposals presented here are summaries. 
Complete versions are available from the CRS? 14anagement Office. 
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b. He: 

(1) FY 89-92: Dr. James ~.!. 'l'Glri, ProfessorlBean Project Leader 
Department of Grop Sciences 
SOKoins UniVGl."lllity of Agriculture 
Subpost Offico BOlt 3005, Chua lCikuu 
z,,!orogoro, Tanzillfiia 
Phone: 255-56a ·438a 

(2) FY 92-91: No chanqe 

4. title gf R@fje€?t'@h: A Participatory Research Approach to Breeding and Evaluating High 
Yielding Disease and Insect Resistalll Beans lor Low Input Sustainable 
Farming Systems in which Women Are Major ColltribulOrs 

$1,240,325 

Name: 
Title: 

Address: 

~:b:. Vinc€:lnt HutnaJ~, OirGct,or 
Sponsored ~r09r~mm 
t'7aBhinqton State Univot"sit:r 
Pul lrnsn v WA 99164=1025 

U.S.: :U84,lOO 
He: $ 60,000 

looti tu1:ional Representative 

Dr. Ja1i1Gas Zuichss, Di rector 
Agdcu11:urm Research Center 
t<Ya~hin9ton Stato University 
Pullm~np t'l2\ 99164=6240 

lsi Jamas Zuich09 
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1. RatioMlo: 

Common bean (Phaseolus vulgaris Lo}, t.he roost important source of human dietary 
protein in Tanzania, is grown as cultiva~ mixes (1andrac9s ) in a Hide 
range of intereroppinq systemo primarily by wom~m.o Yields avet'age about 
600 kqlha while potentials for over 2,000 kq/~ rulve beon demonstrated. 
Lot·: yields are caus ed by diseases, insect~, inferi:ile soils and ~later (too 
much or too little). 

In tho 19809 a Bean/Cowpea CRSP bechfl tAemi l·mB developed at SoitOine 
University of Agriculture (SUA), Tanzania. ,.yhich includes breeders. 
pathologists, entomologists, miC:t'obioloqis ts, Clqrc)flomists, food sci entists 
ruld an agricultural Gconomist. h i:raininq proqra.!Il was also ostabli3hed to 
assure specialist continuity in addressing specific biological, agronomic 
and socioeconomic constraints. 

We envisioned a long i::et"1!l self-sus1:aining bean improvement research 
progrmn as part of a strong l:eqioru!1=n,3tioMl~internntioMl L"Qsearch 
networll:. This coincides l,lith the GRoSP global plan for bean impL"ovement. 
If an interdisciplinary t(;JaID appt~o~kch can .3ucceed ,,,ith bean systems in 
Tan~ania, the same tactic might ot;) transi€.'lrable tel ot:her cropping systems 
rese(u:ch in Tanzania or elsQv1here. 

a. ReseaE'ch: A breeding proqram Nas s@tablished to d~velop multiple 
disease and ins~ct resistant bean cultivara (cvs) and to assess the 
role of beaM in the liv(')f.I of mrna llholdGlr faIT!lI fGUllilies. Supporting 
objectives included effects of la.ndraces (cv mixtures) on disease and 
insaet darl1aq@ and yi0100; impac:ts of agronomic factors; and COnSUID()} 1.;' 

acceptability of nc:m eompcu:ed to existing eva. 'l'hesQ activities t<lere 
d@~}iIlad complement€Ary Md essent:i a l to our globa l plan focus on 
breQding fot' disGcU3S and inEloct: r esi9tanee. 

b. Training: Train He scientists in advanced dG9re~ €And non~degree 
pr09'ram5 to supply SUA ~1ith bGa.n imprOVQffiant expertise t o fill 
con$traint~related lm.m-l1adgs ga.ps 

c. Anticipated impact on HC popula.tions, especially small-scale farmers 
and "yomen: Because devalopment:. of mm evs is a. long~term project, '>Ie 
did not expect to Sq,}(ll effects o,n national yieid/production hwels; 
hOmlV(u', W€il anticipated SUA I S bean F.·osea rcn program t-Jould focus on 
g~11holder91 needs and develop a cross-disciplinary team to satisfy 
those needs . 

(1) Monoclonal antibodies (MCABs) produced and used by Prosser lab to 
identify and trace temperature-ins ensitive , necrosis-inducing 
(TIN!) E(lftT strains in u.s. and He 
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(2) Over forty high performance MDR lines in ~dvanced yield trials; 
ten being evaluated for acceptance; three slated for release ; one 
improved line ('ft,10 216) in process of rGillmse 

(3) Impl'oved regional and inte:rnational resea l:ch cooperation, e .g., 
1990 SUA/CRSP/CIA'l'-Bean Re:seareh Workshop to reVi(i}t-1 research 
progress and define next dlacade I s agenda 

(5) Baseline study of 262 smallholder farmers and 

(6) Team commitment to component brQeding~participatory research 
strategy (se9 Table 1). 

b. Training 

(1) Nu.mbars of degree otudents supported: 14 (5 women) ==B.S. (6), 
~S.S. (10), Ph.D. (10). Nwnbcu:s of degree students completed: 
B.S. (6), t·S.S. (6), Pl-:..D.(8). Numbers of degree students in 
process: Ph.D. (5) lllt!l~ 2 partly supportEld a.t SUA 

(2) Non...a.egree: 16 peopl e have spent 164 daY~1 ill !v1STAI', rust, 
drought, BNF, :n;;l'~, on~'farm testhlg and nutr.i tion tl."aining; since 
1982 50~75 psople/yGar llaVlll attended t.\'1o~day . SUA bean workshops. 
The five-day 1990 t<l'orl!:~hop nill drat., 75~lCIO people . 

c. Actual impact on He populatiof!9., espocially sffimll-scale farmers and 
tfomen 

(1) Bassline studies hava providGd da ta on ra~rioxml diff'€ll:ences in 
bean systel:i1$, prefat"tll'lces , conslLmption and roles which Hill 
enable us to document. chan~Jes follo'!>1inq l:(1I1uas e of l1EH'l CV$ 

(3) CoMerunu~ among Stn\ bean tE!a.rn about potential fOl: bean improvement. 

(4) Increased team cO~IDitment x~e: involvement of: faEffiQ1"5. especially 
Nomen, in bean improvement (see Table 1) 

a. Overall: 

Primary attention will be given t.o t.hree global plan constraint 
areas: breeding for disease and pest limit.ations and socioeconomic/ 
farming system factors. For the) He breeding progt'am, major responsi
bility will be shifted to SUA. A participatory research (PR ) component 
will brA added to incroass smallholder acceptance of new bean cvs. - Our 
assumption ia that increased iml'olvElment of local farmers and marketers 
in the evalu...ation and testing pl'ocess "till result in cvs ·that better 
meet fc'U.ii1ers I and consumers I nee!ds. 
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The component breeding, participatory research core program ",ill be 
supported by the follmTing: 

(1) D0velopment of additional BCMV monoclonal andbodies (MCAB), 
improved BCMV differentials, and resistance--gene specific probes; 
pathology studies on BCMV I ' ALS, rust, bactet'ial blights 

(2) Entomology studies on bean fly, bruchids, ootheca 

(3) B~eodinq for disease/pest resistance, protein content, low input 
tolerance 

(4) Screening for physical environment constraints (drought 
tol.erance, lOt<1 phOBphorufJ"" BNF, lOll input cultural practices) 

(5) Socioeconomic impacts of new cvs, fa~~er=marketer evaluation of 
plant and seed characteristics and cuI tu!:',al practices 

(6) Food science s tudies of cookabili ty, anti'-nut!'i tional factors, 
consumer preferences and 

(7) Research capac! ty building' through training (summa rized on 
Table 2) 

b. U.S.: 

University of Idaho=Kimberly 
(1) Deve lopment of improved Bcrw differentiallrJ "lith isolated BON 

resistance genes 

(2) DetGrmina tion of lirtiw.qe5 of near isogeni(: pairs Hith 
morphological and isozyme :rnarket~s 

(3) Deve lopment of cDNA probes for BCMV resistance genes 

t-7SU-Prosser 
Select individual l>1CABll that ret:::oqnize: (a) a ll lmcH11'1 BOW strains : 
(b) all TI m: gtrains; (c) all B serotype strains; (d) exotic isolates 
not yet found in the U.S. With these it will be possible to d~tect/ 
identify BO-W s trains in comInerl:::ial seed lots amyto1here in the wo r ld. 

~vSU-Puval1u12 

(1) Provide agricultural anthrc)pological support for Pi< 

(2) Assis t ~1ith farmer involvement methods for on-station/on-farm 
(Q-S/Q-F) ~esearch 

(3) Help strengthen linkages (1odthin and external to SUA) to 
insti tutionalize PR approac:h to bean improvement pL"ogram and 

(4) Assist l·1ith post intervention village survey of regions studied 
in 1982~83. A companion pn program in V?ashington State \,.1i11 
damonstrate rese2u:cher-producer-mi?rketer- consumer collaborative 
strategies for: 10\'" input sustainable bean improvement PR program. 



TABLE 2. _~M!".AIRY OF ~SO-SOA CRSt> 1992.-S?7 ODJECTIVES BY BEAN/COWPI~A GLOBAL PLAN CONSTRAINT ARl"A (Ll'NEL 2) 

Be .. n/Cowpc. I 1. Dis.",.., l ;",icOl,j",:s 

:1- CRSP 

1_==== 

/I 

1/ 

IlSU'U of ID'SUA 
1992·97 

IAncs: 
ISAR 
CIAT 

CIAI 

CIAI 

OrHtR: 
Gel (uq 
r IIOP (Gerllklny) 
U.lgcrling<:n. 
Ncth c.: r lilnd~ 

CSI RO 
(Aus trCit i~) 

OPU (Japan ) 
OSU (D~) 

uC·n . vi~ (CA) 

Cent I""" brecdifl\l for 
Ga." tllj>~e di .. e;,se/insc:ct 
rC5 i ~C:M(t en for use 
In c,ud cult;var
inl.,rcr~ sr.-''''''. 
[""",..sis: SOI\I. MS. 
rus t . bocteri"l blights 
Select I:l:ASs t l>at re<:
O!lI'IizCl en ""'-' scmt 
strains; «2) t "",?"ra
ture-in:scnsiliw-" 1lIo!" 

c:rosis-indu::i05l (Hil i) 
,.tni",,; (l ) 5erolype 
stroillS; (4) indi"i~a 
eAc..l ic iso~ ales 
flat,. .. "",HAble """ 
GCCAGs dor detecti"'" 
idcnti~icOltion of ~ 
stroins for use in lDCs 
( I iI.i ted rC:::;ClUI'ce cen
dit;"",,' 
Develop BCII\I diUeren
t ;;,1:;; to isolale Itnoo<n 
9''1'lC'$ Oar eON resi~
,;ancCi Ratte: a,,~i table 
""rldwide 
Dclc~ine I inl;oge r.la
I ieelS .0 =r¢>olosic.' 
a. i:.ozvr:;= m3r~cr~ 

• Provi~ ~H)(V i:;olatco,;; 
coopc.-au: in field evalu
Iltion:; of !'!CAlis dcvdol'.:d 

(S""", as above) 
Develop ~c-ncl ic prot"", 
for BCKV r~~istall,:e; N~C: 

IcdlholOSY .vaila!>le 
worldwide 
Coopcroltc in dcvelop:acut 
of prcbcs for resislance 
9Cfi<.'S to BOIV, roke 
tc:d\nology availabl e 
worldwide 

2. Insccc li .. it"c;ons 

Continue broedil'l9 
1"'09'''''' 10 «.sure 
o:uUiplc oi .. -
.""e/insect resi!:
tant c:vs. ~",sizc 
I",,! 'l'Ut =thodoo 
o f insect ::Qt. 
(becnU y. bnJchids. 
oolheco) 

• Complete cooperotive 
rl AT study of til", 
re tat ion bct wc..-c:n 
lPcanUy I ~Nae d=agc 
.and >oi I borne h"l:)i 

3. Plant Response 
LiQi I at ions 

Cont lnoo to Inte' 
gratCl bre!d'ng pro' 
sr "'. for physic~t 
en,,1 r",""",At I 1m; ce' 
tions (drought. N, 
1') 10 limited 
~llholder 
resourceS. Eopha' 
Gi!i: low inpJc vo· 
rlet irs/practices 
EXp<, nd D-f triDI 
.. or~ 
C"r ry out ClOdes t 
cgrono:>i c BNf 'tude 
Ie:. to IIs:tess Hl'lI ·c 
cui tabillty ....-.der 
10 .. P condi t ions 

Assi& t wj ~h O- f 'fi
~ls 

4. Phys;,.1 Env i romlCnl 
L icni tat ions 

Continue breedingl 
$creening for 
drought rcsist,.ncc 
Study BtlF response 
to rock Fhosphate 
input under ~Il' 
holder conditions 

COCMV'\lcatC' advice 
Zl~ germpl 8sm trom U. 
ot 'li nn<soto/E'wdo~ 
8~f D/C C~SP 
Cont l • .ue ,ooper~t ive 
studies of lOW~CQs t 

phosph~te 

5. Socio-cc"""",,ic:s. 
f".,.ing Sr.-tea 
Foctor:; 

Init l et .. "'" O-S p.>r
ticipa~ory rescOlrc:h 
progrEA to essi~1t 
1:>0: .... r""", in &61de.-, 
Gtnndil'l9 """,tllloldlcr
probl ""'" ~ n...'Cds 
...... 1"'" """"'" far=r 
be"" specialists in 
C'ViI I '-''It IRSi plant, 
::oed. ""i'~eting 4 
coolei,,!! cllaract"ris
t i cs 
Increase fcraer-G:ar'
~ct~t'-.es""rdlcr 
dialogue in tx-ee<!ing 
pn>9ro ... 
Carry out 0- F par
t icipatory research 
prosr"", to 
tcsV"""luatc nev 
""" onr:I U SA puc
:ic:es 
~c·survcy ori2i""l 
basel inc "" ..... "Y yil
aage:s to d-ocuI>cnt 
sec hreccna:cti c i,.,... 
p:>et " of...,.. c..s 
In Il.3s11ifl9~"" St~te. 
i ni ti "te II partici
I"' t ory r.,.~e~rch d.:so
onstrct i cn Drogr.1m 
;0 IIU<::>g!ha. rc' 
s =rdler-producer
carteteC""'consu:a:er 
coU"bor"tlcn in "" 
e"tegr"tcC & sus-
1"lno>blc be" .. i ... 
provc::>ent prosr"" 

• Info.....,ti"" csm;ong,. 
re: F"rticipatory 
reseArch 

• [ap'''''' collaborative 
regi0n3t traini ng in 
~rt1c ip.ltory rc:sc~
rdo coetllods 

I 
I 

'- . ~tOr.ge. Food Prep_. 
Nutr; I ion' Heal th 

D"..-clop lov cost, 
rapid ... thod~ of 
screening ad". lines. 
(anti-nutri r lenal 
factor.) 
Ensure conS\.CACr 
~cceplablt i Iy <It 
advanced c..-$ (fast 
cook ing, ant i 'spoil
age. taste, texture, 
oppearance) 

T C',ltas "'CAllcns 
uni versity 

• __ .... ___ _ . .... _._ • • • _ ._ . ...... . _____ • ____ 4 ... _ .... _ . ____ L--.... _L ,== ' _.1 ~ 
Note: ~h~..,j wid ..,rinr. d..."OOh.-" cc.n:an.lif'lc arc~s g i VL1l pr irury foct.G; U9h~er pdor. ing dcoo:'~ C~liCl:.."'lta~/suppoftlve c.ol\~tr,j)int - rclA1tt.'d wort. 

7. Education, lraining 
& Res. C~p..tJili'i.s 

Degree: cooplet" 2 
PhDs under currenl 
project; train 2 
additional us PhDs 
(seed technology. 
ei'llonol03Y) 
lIon'deg 'ce: lIort· 
ShopS for SUA leano 
in p.>rticip.tory 
research melhods 
I"i th Bean ars. 
Ilk.,.,); SU.\ lechni· 
ciell'l training in 
ELISA .... thodology 
Tea .. parI icipati:.o 
in rcgior . .:It 
seminar,' 
protcssienal 
/lICet ings (funds 
permitti n~) 

Infurmat ion U.

ch.ln9t.. COIIJIU'\ i Cli
tion & ,ollobar.tion 

i~ 
'I :.:. 

u , 
I 

II 
I 
'I 

II 

Ii 

. 'I 

J -__ ~~J 
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c. He: 

SUA 
(1) Continue breeding -for multiple disease and insect reaistant cvs 

for usa in mixed cultivar/intercropped systems 

(2) Continue aS3essment of socioeconomic impacts of new HYVs on 
s~Allholder fanlily resources and on women's roles 

(3) Expansion of o-r trial worlt: with collaboration from CIAT and 

(4) Initiation of an 0-8 PR program to assist with direct smallholder 
communications. v70men bean specialists l,dll work closely "lith 
scientists to define desirable plant and 13eed characteristics, 
, _'fl input practices, ffirnrJteting and cooking characteristics. 
~lodest supporting agronomic, B~lF and cooking studies Hill be done. 

2 • Training: 

a. Complete U.S. Ph.D. traininq initiated under current project 

b. Begin two new U.S. Ph.D.s (l1ith H.S. from SUA) in seed technology and 
entomology (field pests). Under Level 3 l'1E\ add an aqricultural 
anthropologist, an agronomist (plant nutritionist); and a 
microbiologist 

c. l~on-dagreG training in. particip:atog'Y re~eareh (md ELISA methodology. 

3. Antieipatotl Impact em lie Population:!'J, Especially ~~~all=Scale Farmers and 
Women: 

v1e expect: (a) release of several t'lGW HYVs, (1)) impr()ved understanding of 
cuJtivar impacts on smallholders: (I::) breeders and pai:hologists starting 
to u.qe improved tech...noloqies to idel:1tify net~ strains of EOIV, and 
resistanc~ genes to BOW; (el) smallholders \lorking mOI:e closely l"ith bean 
team; (EI) cross~disciplinary belCul tl3am more respon!llive to smallholders I 
needs; (f) and a better understandin.q of l?R proces~Hes. 

The HYVs '''ill be reaching HC srnallhc)lders iT. selected areas; more lo'H cost 
bea.ns available; improved family nutrition, income anci food sources; 
increased scientific knowledge base. 

Improved biological differentials arld MCABs co~~ercial1y available making 
new strains of BCMV easier to monitor; understanding lirutage relations of 
BC1V resistance genes with other traLits will help international breeding 
efforts; genetic probes will accelex'ate and lOl<1er costs of breeding for 
BCMV resistance. 
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lOG FRAr~E 



Harrat he Sumnary 

Sect or Goal: 
ihe-~roader objecttve to which thts 
project contr ~ butes. 

Se l ~-reltance ~n foo~ pro~uct~on 
f or develop\ng Afr~can countdes. 

fr~2!:2!!!._ Go!!l: 
increase lanzantan bean research and 
cul ltvar development capab'lity 
so country can hecome self-re~ ~ant 
~n bean production. 

~r!!j~tl..!!!r2~ : 
Tanzanian researchers and fa rmers 
will jointly eVil luate and reduce 
bean product~on and s t orage l osses 
due to d~seases. tnsects. and 
en~~ro~~ental stresses. 

Ensure farmers' oceeptanef' of new 
elll U liars to \ncrease Y1 euds. 
production stabulity . and 
eHidency; and smaHholder hmtl y 
income and nutrition. 

Develop and make avai labl e 
dtfferential bean cvs and anttbody 
clones for d~tectlon/identtf'eatlon 
of BCHV st rains f or use in l OCs. 

fY 92-97 lOG F~A~E TANZAN!~IWASHlOOGTON STAT[ UNIVERSITY/BUTLER 

Ohjectively Verifiable ind~cators 

a-leastlres of Goa ~ AI!:M eVeIl'..ent : 
An uptu~n tn ~he average ~er c~~i t~ 
eiowth to farm p~ocluctton. ~ich 
·has decltned s~nce tbe '-960's ~h~le 
btrth rates have increase~. 

~~en ample su~~i~ es Qr beans are 
avatlable at reasQna~le ~rtc6s ~n 
v~11age ~r~~ts and ]areer c~t~es. 

Conda t cns liGla@: WH 1 lIndi calte l?ur1!lose 
Mas Been Ach~ eve~: 
End oi ~rojec @: status. Smal]hQ]~er 
~armers, es~ecta]ly ~omen. wtl1 be 
usuns new cl.loUvGlrs h. Ittlellr own 
Si/SUaccS, ilIod eddy sodo-ecooltlmtc, 
\production andl y ieU ~rnpacts ~d~H rtl~ 
documented. 

Smallholder hrmers wUl be l'Ior£dog 
w~th bean Il:e~~ ~o test an~ eva]uate 
new eu11l:ivars an~ low tnput cultural 
practlces, thereby ~~creas~ng y~ el~s. 
product~on stabt]~ty , eff\ciency, 
famtly tncome and nutr~tion. 

Regional sc ient ~sts start~n9 to use 
4lel~ techna~091es to i4l1enUfy OCHV 
~ tra' os and aCHV resistance. 

Means of Vertf t cat t on 

AGricultural statistics ~ubl~shea by 
national governments, UN and ot her 
internattonal develo~ent groups, 
e.e., USAiD. 

Vl11age bac~ground stud ~es and O-f 
trial results with smal~holders ~y 
~roject econamtsts. sOC ~Oi o0~ stS. 
extens~on s~ectaltsls and snthrc
polcgusts. ~e9t ona ~ /nat' gna~ orean
izatton ~roductyon s tati s tics. 

Sy v~llage surveys an~ on-fa~ 
tr\a]s , anci inforw~l C;eedbac~ ~r~~ 
~ar~ers. 

Annual Sean Morkshop reports, 
regiona] ClAY re~orll:s and sc ~enttft c 
~ubHcaUol'ls. 

Important Assumptions 

Concerning Lons-Teon Value of P[QSram/ 
f[Q]ect: fconom\c and poltttcal 
stabtlity \n the East African reslon. 

That self-reliance tn food productions 
and food-related research continue to be 
high GOT pr iorities. 

ihat GOT fanner educat i on and extension 
servtce capab~ltties are able to ·sell" 
t~e new cuii~vars and tmproved ~roductlon 
practices to smallholder farmers arid 
their fam~l ies countiy-wide, quickly and 
effect hel l'. 

a~~ectin9 furpose-to-Goal link: 
fIla@: GOT bean tnrnstructure achi eves a 
Msher level of economic efflciency. 

, 
"J .,. 
OJ 
I 

f hat norma ] weather condit 10ns pre\l~ll in 
major ~roduetton areas. 

ihat farmers have sufftcient financ1al 
\ncenti ve to produce beans for sale . 



~arrat he StllMlary 

Q!:!.!2H!~: 
Deveiop/release/dacument dtsease. 
insec~. drought and heat res~stant 
bean cvs that are &cce~ta~le to 
consumers. 

Develop low \nput bean fanmins 
systems manag~~nt practices and 
i'l:est thl:lll ull smaHholders ' (farms; 
docun~nt impacts. 

Assess soc~o-econom'c and ~ro
duction-re1ated hll~ rover.11 cuUural 
pract\ces and cvs on fam~ly ~ncome, 
nut r H i on and ",omen' s ~ allor and 
rQ]es. 

Gr~duate students tra~ned to fh.D 
wevels ",he broaden and acce~erate 
research on above out~uts and goals; 
capab\lt~y at su~ for ElISA test~ng 
Un Tanzan~a. 

Halce lIew techllo\o~,es ava.ilable to 
regtonal sctent'sts fo~ tdent 
\fication of new aCHV stra~ns, and 
BCMV resls tance. 

'SGR' tsol\nes re]eased as 6CMV 
dill'ferentials. 

Smallholders, especially women 
work~ng more closely with bean 
team to evaluate bean plants, 
seeds and cultura~ pracl\ces. 

fV 92-91 lOG f~AM[ i~ZAMIA~AS"XNGTO~ STAlE U~!VERS!TV/BUTlER Cont'd 

ObjectUve]y Vertftable indicators 

~asn1tu~e of Outputs ~ecessarr an~ 
~ufftc uent to Ach~eve ~u~pcsg : 
Several do~en cvs produced ~n~ dis
tributed ~V lansee~ agcnc~es which 
~l~~o]~er v~J~l'es acce~t and 
~roduce. 

!mprove~ ~ow ~n~ut cu~tural ~ract~ces 
ada~tecl ~y fa~rs wh~ch ~ncrease 
yield, ~ro~uct~on eff~c~ency. ~am~]y 
tncome and nut r ttton. 

Impro~ed cvs, ~roducticn an~ storage 
pract~ces are eccn~~cal]y ut~b~e; 
uttl~zat~o~ reduces vamily la~cr and 
improve ~el1 be'ng . 

Vra~necl stu~cnts ~et advances ~e9rees 
'n research ~te~~s ~e~~'~ed tG 
cUIIUnue bean '.1a:,ro\l~a1l!t ~!J"l!lIara:s; 
tec~~~G~an trata1le~ ~a1l El!SA ~tho~-
01091 so service ~s ava~]ab6e ~1!lI any 
lanzan~an sctea1lt~st. 

Wi~e s~read use of ~sol~nes by 
scientists. . 

ianzan~a ~ean researchers have 
access to 'SG~' ~sol~nes as 
genDlp~illsl!l. 

A~out 8-~G bean farmers eva]uattng 
pr~~tsUn9 lines, cvs and cu]tural 
IJIracUces. 

~e~ns of Yerif~cat~on 

GOT restonal/r.aticnai stattstt~s. 
Bean fteld research. 
Publ~she~ tnfonQat~on. 
V~l~a~e scctoecon~~~c tre~act stuGies. 

G2T and/or SUA employment rost~rs and 
research ass~enments. 
f~~r pa!J"t~c~pat~cn ~rocess 
~~~Demente~ tn ~n-stattcn I!lIn-fa~ 
bean research 9ro9'~ ' 

CGo]a~Grattve ~~,t~ ~t ~at~" ~esearc~ 
and ~ra~n~n9 1~n~ages w~~h lAr.Cs . 

C~-srcta~ly ava~]abue ~k~~~ for 
~clentl~~catuon of SC~~ s~ra~ns ~n~ Jacm !ies~sttalilce. 

farmer ~!ief~rence ~ata on ~ean ~lants and see~s. 
SGe tscl~nes used to support research 
~n ~ublicat~ons. 

Soctoeconamtc resutts Gf and tmpact ar 
OS/Ov f~ ~ubDtshed \0 sctent'iic 
journals. 

I~ortant Assumpt\ons 

Affecttnm Out&ut-to-Purpose Lin~: 
Des~snated tra~ned sctenttsts rematn on jobs, ~~ntatn bean r~search pr\or\tles and ~e atven required support. 

informat1on and varteties developed by project be dtssem1nated by ~pproprtate 
GOT asenc~es ([xtension, Tanseed seed 
multipl~c~tiGn to smallholders in other 
areas). 

Sean CRS~ continued at or above or~gtn
ally planned levels. 

I 
[,j 

"'" -0 
I 



Narrat he SU1I1mauy 

!npllt~: Act\vtttes and iypes of 
tiiesources 

USA!D-HSU-MSU-U of XU-SUA 
i i t]e XIX aean/C~S~ ~rogram lea~er
ship and ~undtng. 

~u frtnc\pal Investigator-Agr. 
Anthropolog~sl office, ltbrary 
resources. research-extension 
networ~ and computer rac'l't~es. 
Program Asststant. 

~'SU Prosser Cu-investiaator, Vtrolo
gtst, Dept. of ~l ant PatholOGY -
o~ftce, lab, greenhouse/field 
fac~littes ancl e~ut~ent. 

U of ED ~imberly Co-Invest\gator, 
Sree~er, Dept. of Plant Breeding 
and flant Genettcs - off~te, lab. 
9reenhouse/ftel~ factl't~es, computer 
hcnu.tes anell equipment. 

Sokotne Untv. of A9~~t. - off1ces, 
la~s, 9,eennouseif~~ud fat~l~t t es 
and eQul pmellt . 

Pr~nctpal !"v~~ltgator 
Breeder 
[x t ens\on Soctolo91St 
food SdenUst 
fhM. Patho!o9~st 
Entomologist 
l1icrobiologht 
Agrorcomtst 
\leed Sctent. h t 
Ag Economist 
Plant ~hys'olo9tst 

~v 92-97 LOG fRAME lAOOZAM!A/WASHINGTOOO STATE UNIVERSITY/BUTLER Cont'd 

Objecttvely Vp.rif~able Ind~catQrs 

level of effort/expen~tture for each 
leve~ 2: 

I?ersonne~ $ 294,369 
Equ~~~ent 2®,596 
Trave] 2~G,~u5 
Martertaus 9®. 4B~ 
Tra~n~n9 Costs 2q~.~2U 
ODC ~9.~~$ 
TDC 92l.90S 
indt rect Cos~s 2~6. ~e9 
6UDGEi/S yrs $~, n2,. '~g'3 

Means of Ver~rtcatton 

Annual I?rc~.:ct re!l)or'll;s and externa1 
n::1:~ell.l relPorts. 

Important Assumpt\ons 

Affect~n5 !nput-to-Output link: 
ihat d~seases. tnsects and envtronmental 
stress f~ctors presently causing pro
duction and storage losses, and htghly 
var~able sup~ly situations wtl1 cont\nue. 

That the need for bean as a staple source 
of dtet~~y protetn for a large part of 
~oputat~on wul1 cont'nue. 

That 9reater cl~entele tnvolvement ~n 
bean 'm,~ovemant research will increase 
the level of new culttvsr ~cce~tance 
~ng fa~~rs, mar~eters, and consumers. 

I 
( , oJ 

lJ1 
o 
I 
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~~ Washington State University 
~~:~1f;}'1Jj Agricultural Research Center 

509-335-4563 FAX 50lj-J352ec:.-; 
HEHORANDUH 

TO: 

FROM: 

DATE: 

SUBJECT: FY92-97 Extension Proposal 

In FY92 the t-1SUGSUA Bean CRSp will undergo a change in US PI leadership. 
While this represents a change in individual proj ect leadership, and a change 
in the disciplinary background of the US PI (f:t"om breeder to agricultural 
anthropologist), this does not imply any less support or commitment on the 
part of WSU to biological/pathological aspects of the project. 

The training investment made thus far in SUA faculty has been for the most 
part in the biological science direction to prepare the SUA team to breed 
beans for disease/insect resistances (one Ph.D. breeder, one Ph.D. 
entomologist, one Ph.D. plant pathologist, one Ph.D. candidate in agronomy at 
MSU). On the social science/economics sidso, ~.,e have trained one Ph.D. 
agricultural economist, one Ph.D. in extension education; and one Ph.D. 
candidate is at the University of Illinois bei.ng trained in agricultural 
extension and anthropology. 

The change in US PI lead.ership does not mean that the direction and maj or 
output focus of this project will change in any \vf.!y, The objectives will 
continue to be putting mor~ beam! on the tables of smallholder farmers, and 
more money in their pockets, a~; a result: of breeding locally acceptable 
disease and insect resistant var:i.eties of beans. 

The key distinction bet~leen the "old" and the "nf~~]1J SUA program ~>1ill be that 
~le ~lill nO\'1 have anthropological input to the brl~eding program. This should 
strengthen our abilities to involve smallholder fat~ers, particularly women 
farmers, in on- farm and on-station research. The contributions of biological 
scientists ~'lill be enhanced through their ;.ncreased abilities to produce 
beans that smallholder farm families ~'1ill really ~lant to gro'V1, consume and 
sell. 

Dr. Lorna ·111chae1 Butler's role Hill be one of helping the biological 
scientists at SUA communicate more effectively \·1ith the smallholders for ~'lhom 
we are producing all of the new HYVs. She \.,i11 also give attention to 
strengthening interdisciplinary collaboration among a broad range of 
scientists at SUA, throughout Tanzania, and in other international 
organizations who are involved in participatory research. This will add to 
SUA's resources in this area as a result of their being more a part of the PR 
network, and put them in a better position to access PR training and 
resources. This could improve all CRSP's accessibi.lity to these somewhat 
fugitive resources for improved small farmer participation in research 
programs. 
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Stateside, Dr .. Gaylord Mink Hill still be doing t:he virology-serology I Dr. 
James R. Myers will be doing the b:ceeding-g(U1ctics, and possibly in a minor 
w~y Dr. Matt J. Silbernagel will continue to int eract with and be doing some 
complimentary virus and breeding work with both of them. If we get the high 
level (C) funding, Matt Silbernagel will also work with Lorna Michael Butler 
in the Colombia Basin of Washington State on some technology transfer 
activities '''ith bean grm'Jers and siaedsmen. Hopefully to1i th ~1att Silbe r nagel 
relieved of USPI responsibilities, the USDA/ARS administrc:tors will alloH him 
to participate in a limited '.;Jay in the on-going CRSP activities I as long as 
they support QUI' US bean program priori t y activi t i.es. 

:cej 
cc: M. Silbernagel 

L. M. Butler 
J. M. Teri 



August 30, 1990 

Mr. Vincent Hutnak, Director 
Sponsored Programs 
vVashington State University 
Pullman, WA 99164-

Dear Mr. Hutnak: 
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~ Universityotldaho 
College of Agriculture 
Department of Plant. SOil 

and Entomological SCiences 
Moscow. Idaho 83843 U.S.A. 

208·885·6276 
FAX 208·885·7760 

;~ 

I
I 111~?,~ ~; ..•. ,-.'4,':, "~'7S;;;:Yi 

~ ~ I "w' ,.0:,: F':. .' 

t S£p 13 1990 Co' 

~-C/~~· " • _ 
~.iJ""CWiJ(l;> 

~---- ' - _. ' 

I have reviewed the proposal for a five~year project extension of the FY92Q 97 
bean! cowpea CRSP entitled, itA Participatory Research Approach to Breeding and 
Evaluating Higb Yielding Disease and Inselct Resistant Beaus for Low Input 
Sustainable Farming Systems in Which Women are Major Contributors." 

The department supports the proposal and recommends approval. We are pleased 
that Dr. Jim Myers of our departrtlcnt will be a project C(Hnvestigator and he is 
encouraged to pardcipate. There is an expectation for funding of a portion of his 
program from the be2Xl/ covvpea CRSP award as revised. 

cb !fiutrulk 
cc: G. A. Lee 

J. Zuicnes 
M. Silbema~el 
P. Bame5",M~Cormell 
Lorna Butler 



SOI(OINE UNIVERSITY? OF AG}ilCULTURF 
OFFICE OF THE DEPUTY VICE·CHANCELLOR 
P.O. BOX 3000 MOROGORO TANZANIA 
TEL.. 3511/4 TELEX 55308 UNIVMO TZ TELEGRAMS UNIAGRIC" MOROGORO 

.--------------
Our ref. __ S_U._1l...!./_C..,;;G.t..I...,;;4..;,.9 __ _ Yom ref . _________ _ Dote 3/10/1990 

F=A-~ IJc, :~ {7- - '33 ( 
Dr. Pat Barne ~ McConnell 
Director, 
Bean/Co~~ea CRSP 
200 Center for International Programmes, 
Michigan State University, 
East Lansing, Michigan 48824-1035, 

We ara p1e2sOO to iIlform gou that t'l e lJave revie''led the above proposal 
and fiTe strcng1y support the pr:oposed extension plums. 

The rmiver.'-,;J.ty adm:Ln.1.stration is happy uith achievements made to~date 
and M~ are confident tluH:. more ~.,il.l ba acllieved during the extension period 
'ftri tb your support. 

We would like to take this opportunity to renew our universiy's 
continued commitment to the Bean/Co'upea CRSP researcb prograJIlIfle. 

c.c. Vice-Chancellor)? t 
/I Registrar ) ... 0 no e OF.! fj:leo 

" .~ ,j" ~'/kvlI\ ~0.. 

l!lP/PANf.l. 

~.~f4 ~ '-----J 
Prof 0 J 0 M. Ter.i 

liC ~ llX" 
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FY 92-97 DEAN/COWPEA CRSP 
FIVE-YEAR PRQy~CT E}~ENSION PROPOS~L* 

In lillal phase 01 proposal eraluation for project to hc iniliQlcd as of April 28. 
J992--Final decision LO he madl' a/ler risilS LO bOlh proposed Hos! Coulllrie.1 
and revision of proposa/5J pcr Technical Commillee recommendalions . 

Name and ~ddress of 

a. IT 89-92: 

b. FY 92-97: 

Name and Address of 

a. FY 89-92: 

b. FY 92-97: 

Lead Institution: 

None 

Auburn University 
or 

Clemson University 

Principal Investig,ator: 

None 

Dr. Timothy P. t-jack 
or 

Dr. B. t·1erle Shepard 

3. llames and Addx-esses of Other Participating Institutions and Co=Invf'.stigators: 

a. FY 89-92: None 

b. FY 92-97: To be determined 

4. Title of Research: Developmelll of all Integrated Pest AlanagemeJit Sl'Slem for IllseCl S Allac/.:.lIlg 
Cowpeas 

or 
Integraled PeSI l'vfanagement for Cowpea in Sub-Saharan lVesl A/rica 

5. Funding Requested for rY 92=97: 

$959,950 

6. Lead Institution Approvals: 

Amount to ~e Contributed: 

u. S.: To be determined 
He: To be determined 

Not Available Until Final Selection Is Made 

~Because of the size of the complete proposals, the proposals presented here are summaries. 
Complete versions are available from the CRSP Management Office. 
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PROPOSAL FOR MALI/AUBURN UNIVERSITY/MACK PROJECT 
Deveiopmenr of an 11llegratcd Pest Manageme1ll S.l'slem for insecls A:lacking COIVPCQ\ 

Five~Year Project Extension Goals for U.S. and He 

Introduction 

1. Insect Pests of Cowpeas: Cowpea plants are attacked in both the U.S. and 
Africa by a number of insect pests, including aphids, thrips, leafhoppers, 
stinkbugs, beetles, flies, moths, and v'arious other pests. Losses from 
insects account for 20 to almost 100 percent of yield losses, indicating 
that insect pests are a key factor limiting yield of cowpeas in Africa. 
The major pests of cO~'1peas are the cowpea aphid (Aphis craccivora), the bean 
pod borer (Maruca testulalis), the legume bud thrips (Megalurothrips sjosledii), coreid 
bugs (five species), and the co\-rpea storage ueevil {Callosobruchusmaculatus 
and C. chinensis}. 

:2. IPH for Col-roeas in Africa: l~ost of the pest management research on cowpeas 
in Africa has focused on chemical control, 'uhich suggests that African 
agriculture is indeed on the path to the exploitative phase of crop protec
tion. Environmentally-sound and practical pest m~nagelnent practices should 
be suDs:ituted for these insecticides. An effective IPM system for insects 
attacking cO~1peas in Africa must have several characteristics: 

o It must be acceptable to the local farmers. 
o It must provide reasonable contt~ol of insect pests Hithout extraordinary 

effort, or farmers uill not use it. 
o The management tactics incorporated into it must be understandable to 

illi terata farmers, and especially to women. 
o These tactics must provide safe and effective mar~gernent of pests Hith a 

reasonable profit and be sustainable. 

a. Host pl;mt t'esistance: Resistance to insects in c(mpeas may offer the 
best long-term solution to w~nagement of the pod borer guild in both 
the U.S. and Aft"ica. Resea.rch em cI;)'V<pea resistancEl has been conducted 
over the past 25 years (primr:adly in Alaba,ma, G""""-gia and South 
Carolina) to find sources of resistance to COl1ped curculio Chalcodermus 
aeneus. the most serious insect pest of cO'Vipea in the Southea.st., to 
determine the nature of resistance and to breed improved genotypes 
with curculio rBsistance. 

A more direct approach to the development of host plant resistance 
involves production of transgenic plants carrying heterologous insecti
cidal genes. Attempts have been successful in othelJ." species of plants 
such as tobacco, tow.ato and cotton. In all these c:ases cloned Bacillus 
Lhuringiensis endotoxin gene was introduced into the I=,lants by the Ti 
plasmid Agrobaclerium. However, the application of l5imih.r techniques in 
cowpeas has several practical limitcltions. FiI."st, there is no 
available information on cowpea l'egoneration and transformation. 
There is only one published report ()f the stable transformation of 
cowpea by leaf disc c:ocul ti vation \'i'i th a strain of AgrobacLerium 
containing the Kanamycin resistance gene on the Ti plasmid. Lack of 
any information about the regeneration of cO\'1pea from callus or cells 
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in tissue culture adds another level of difficulty in exploitation of 
transgenic technology for cowpea improvements. Direct gene transfer 
using high velocity microprojectiles (biolistic) lms been attempted to 
circumvent this difficulty. Bioli:stic methods have successfully 
produced stable transgenic plants of several cerE'ml crops. In cmYpea, 
chimeric embryos and apical meristlams snowing expl~ession of the 
introduced reporter gene, fl-glucurc:midase (Gus) helve been obtained. 
Co~rpea cells have been cultured in our laboratory and are routinely 
used for the study of gene expression under abiotic stress, 
particularly osmotic and hyperthennic adaptations. 

A second limitation to the use of l:ecombinant DNA technolo~J in co~~ea 
is the lack of sufficient data bas.a or information about potential 
insecticidal genes that might affec:t cm1pea insects. 

A third limitation to the use of biotechnology in prc)ducing insect
resistant cowpeas is the need for Cl variety of insecticidal agents. 

b. Biological control: This is another method of managing insect pests 
that holds promise for use against insects attacking COHpeas in Africa. 
Opportunities exist for enh.ancing natural control of pests by augment
ing native beneficial insects or by importing nEll'1 onElS, for using ento
mopathogenic fungi, for using entomogenous nematodes, and for dissemi
nating pathogenic viruses against c:ornrnon insect pests of COHpeas. 

Cofi'i.iilercial products containing various isolates of B. lhuringlensis have 
been available in the U.S. since the €lady 1960s. The use of 
microbial insecticidGs such as B. lhuringiensis has gained impetus recently 
because of the ne~l ability to test individual proteins against insects 
and because of the continual disco'l.i'ery of mn.; strains of this 
bacterium active against many insed: pests. 

Several proteins/strains of B. Ihurillgiellsis t-lere recemtly discovered at 
Auburn University to be active against Elasmopalpus lignosellus, the lesser 
cornstalk borer. This is significant because E. lignosellus is in the same 
family as the bean pod borer. 

B. lhuringiensis has many attributes that make it ideally suited to 
lotlf-input farming typical of subsistence farmers in Africa. It is 
non-toxic to most beneficial insects such as bees, insect predators and 
parasitoids, although decreased survivorship of parasitoids can occur 
due to premature death of the insect host by B. lhurillgiensis toxicity. 
Accidental spillage of B. Ihurillgiellsis from spray tanks and contami
nation of groundwater does not pose a health hazard because B. 
lhuringiensis is not toxic to humans, livestock, or other vertebrates. 
The use of B.lhuringiensis in Africa has an additional advantage that 
probably \<lould not be available for any other illsectic;.de: it can be 
cultured on-site from agricultural waste products, so It could be 
cheaply pcoduced in the Host Country. 

3. Use of Insecticides in IPM: Insecticides must be used in co\~eas in Africa 
because damaging insect populations will still develop occasionally even 
when cultural control resistant varieties are used. However, use of an 
insecticide should occur only when (a) the insect pest is causing economic 
damage and the use of an insecticide will save further damage from 
occurring; (b) the insecticide that is used is both very toxic to the pest 
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insect and less toxic to beneficial insects, should also be relatively 
short-lived in the environment and be relatively non·-toxic to marrunals, 
especially man; and (c) effects of the insecticide on organisms other than 
insects is understcod so that insecticides Hhich enhance abundance or 
growth of mites or weeds "rill be avoideid. 

a. Economic injury levels: The first condition requ~r~ng economic damage 
as}cs a great deal from illiterate farmers. Farmers must understand 
that some insect damage may be benetficial and result in a net increase 
in plant 9ro"~h, such as pruning a tree. Further, they must understand 
that the use of an insecticidE: cost.s money, and that an insecticide 
should be used only ",hen it is economically beneficial for them to do 
so. Basically, this is the concept of an economic injury level. An 
economic injury level is the population of a pest that can be tolerated 
\o,i thout significant loss. 

b. Toxicity of insecticides: T!1e s econd condition regu~rlng that insecti
cides be highly toxic to the pest insect and less toxic to beneficial 
insects ensures that adverse aff ects on nontarget insects Hill be 
minimized. It is important to reduce s econdary pest resurgence, which 
is a characteristic of the r.ilxploitsltive pha se of crop protection. 

~<7ater is often at a premium in devEliloping countries, 'VThich is \,lhy ultra 
low voluroe (ULV) sprayeL's are a popular method of applying insecti
cides. Contaminating a 8a;'..."l.11 and i mportant groundto1ater supply with 
insecticides eould have disast rous effect~ in Africa. Consequently, 
insecti cides that will not be long~·term poi lutants must be r ecommended 
in an IPl-S sj-atem, rather than s ome of t he carrently employed insecti 
cides. Synthetic pyrethroid ins ecticides and mic r obial insecticides 
offer great promise in this regard. 

c. Non-target impact of insecticides: The third condition of the use of 
insecticides in Il?l~ is that it is important to avoid othe r nontarget 
effects of insecticides, such as enhanced abundance or gr0l1t h of mites 
or weeds. Some insecticides also (!let as herbicides, while ot hers such 
as the synthetic pyrethroid pe rmethrin increase reproduction in some 
species of mit es. l>1anagement of insects pests of C:OH'peas mu~t 
therefore be vi ewed within the context of management of all pests of 
cowpeas, with an understanding t hat a management practice af f ecting 
one pest t4ill have a ripple effect throughout the system. Eva luating 
these effects will require field experiments in the Host Ccuntry tha t 
are monitored by scientists with sE!veral different areas of experr.ise. 

4. Proposed IPM System: We propose to develop management system~ for insects 
attacking =owpeas in Africa that will incorporate host plant ra$istance, 
cul tural control, biological control, cmd the judicious use of insacticides 
(Fig, 1) 0 The sysh.m will be developed from information or:. pes: management 
practices gleaned from interviews of falrmers and espsciallj women, from 
data in the literature, and from field experiments done in th~ U.S. an~ in 
the Host Country. Emphasis will be plalced on the development 0! simlJle 
techniques that are understandable and explainable to illiterate farmers. 
Farmers' needs will also be assessed, with a long- term goal of providing 
tangible answers to their needs. Management tactics will emphasi ze 
long-term ecological sustainability, with management decisions based cm 
profitability. Yield/economic loss relationships \'-fill be established for 
the major insect pests so that decision-making criter.ia that p.r.e based on 
farmer net profit can be developed. 
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Proposed Cowpea Insect IPM Systein 

I 

Farmer Atlrtute Surve~ Insect Guilds ~armefS' l<oo ...... ~ec~ 

Lnerarure mtoJ ! POOlo:;::;~lrs I~. . '! teld Expts 

Ii Others J I 
Biologjcal Control~ + ~ Plant Resist.:11lCe 

Cultural ContrOI~ i,I,:: Cowpea ' l ~conomiC Injury le.-els 

Plant GroWtt"}: i . . .;..) i 

------~--------------~------,----------~---~ 

,~~\ D [J 
WEATHER OTHER PESTS ECONOMICS 

Fig. 1. Proposed Cowpea IPM system 

Mali t-las chosen to be the Host Count r-y because Auburn University has a 
USAID Farming Systems research/extension p1.~oject in this country. 'l'he 
director of the project, Dr. Richard Guthrie, is on campus and readily 
available. The 10al of the Fanning Systems project is to develop 
agricultural technology l.~elevant to l'lalian farmers I nelads anr.i facilitate 
this transfer of technology to the farmers. This projl3ct is in its fifth 
year and is moving touards successful completion. The Farming Systems 
project offers us an unparalleled opportunity in that a great deal of the 
background in£ormation needed to develop a successful IPM systems has 
already been done. That project has: already gathered information on the 
farming practices in Hali, including co'vrpea production. Data is available 
on how laoor is divided on small farms, what ~ha!1ges c,m be made in "'ork 
burdens, and Nhat farmers' perceptions ,are of pest problems. The five 
years' of experience of ~lorkj,ng Hithin l!1ali that is available from Au1;mrn 
University scientists Hill be invalua blle to us and \"riH h(21p us to avoid 
many pitfalls. Further, the goal of thla Farming Systems project is to 
transfer neN technology to fat'mers, ~o 'chis project can transfer the IPM 
system that He develop. The linking of these two proj€lcts should be very 
beneficial to both projects and \'Till enable us to rapidly and efficiently 
develop an IPl-1 system for insects attacldng coupeas in Z>lali. 

1. Rese~u:ch: 

a. Dete~ine the effectiveness of cultural control in mrulaging insects 
attacking eowpeas in Mali by comparing insect populations in mana~ed 
and ~god plots in field tests (Applied researeh, Mali). A faun
istic survey of arthropods inhabiting cowpeas '<Till be done at several 
physiographic regions in l-1ali, so that non-target pests and beneficial 
arthropods can be identified and thE!ir abundance delineated. Physio
graphic regions will be identified ~'ith the aid of Host Country person~ 
nelo Sampling \'till be done from plant emergency until harvest, and 
several different sampling methods ~,ill be employed. in the studies. 
Pitfall traps will be used to sampl€! ground-dwelling arthropods. These 
are the sampling method of choice for epigaeic arthropods and have been 
previously used to sample for ground-dwelling arthropods in legumes. 
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Methods of using cultural control to manage insect pests of cowpeas 
will be developed based upon the literature, a review of the farming 
practices currently employed by farmers in Mali as determined by the 
USAID project, and by on-site Host Country personnel. There are 
several promising cultural control practices that can be incorporated 
into an IPt4 system, based upon a rl9vie\'1 of the literature. Several 
replicated plot field tests will bl9 done in several regions in Mali to 
determine the effects of cultural I~ontrol on pest and beneficial 
arthropod abundance. Arthropod populations \-till he monitored both 
before and fo~ several weeks after treatment by soveral methods, 
depending upon the species composition and abundance of arthropods in 
the region, as determined by the f;~W1istic survey. 

b. Evaluate the impaet of ing9ct.ieidel~ appliod to the Boil and to plants 
on non-target pests, benefic ial arthropods, cowpecl pl ants, and to 
groundHater so that short-lived, ~mvironmentally nafe insecticides can 
be recommended (Basic research, U.S.; applied resElareh , Mali). The 
literature will be searched to detlH"rnine the non-target effects and 
ground~later contamination potential of current and soon-to-be-available 
insecticides. Field tests ~·,ill evc!l.luate the effects of the common 
insecticides applied to foliage on the ab\ll1dance, diversity, and 
species composition of arthropods inhabiting cowpElas. l-iethod of appli
cation of insecticide tdll vary, dlapending upon the most common method 
employed in the region. Al:thropod populations will be mon~. tored both 
before and for several seales aftef:' treatment by sElveral methods, 
depending upon the species composition and abundance of arthropods in 
the region, as dete rmined by the faunistic survey. Plant gro\1th 
effects t"ill be dete t'mined by measudng re levant grol.rt:h parameters both 
before and after treatment (e.g. , plant height, no. of nodes, etc. ). 
Field tests will also evaluate the length of effec:tiveness against the 
target insect, the impact of granular insecticide~l on non~target pests 
and beneficjal arthropods inhabiting cowpeas. 

The successful completion of this ()bj ective will ';111ow us to develop 
an expert system for selection of insecticide, basled upon the target 
pest and the physiographic region. This system will select an 
insecticide ba~ed upon efficacy, minimal impact 01'L non-target insects 
and beneficial arthropods, and a lou index of risk as described 
above. The expert system will serve as a permanent repository of 
information on the effectiveness of insecticides Clgainst insects 
attacking cOl1peas, and new insecti(::ides entering the market can be 
compared \-,ith all previous insectiddes once ths:'l:' similar information 
is collected and added to the lmo\'11edge base. Once completed, rules 
from the expert system will be simplified for publication in brochures 
and simple ~~terial, so that USAID Farming Systems project personnel 
in Mali can implement the recommen(~tions. 

c. Develop economic algozoitluns relating pest abuudanc!o to yield (Applied 
r0Boarch, Mfi-li). Yield/economic loss algorithms ar'e traditionally 
developed in greenhouse or field cage studies. Theso types of studies 
may be difficult or impossible t:o do in Mali. Therefore, previously
described field tests with insecticides will also be used to develop 
regression relationships between the cumulative number of insect pests 
and yield. The cumulative numb~r ()f insects during each plant growth 
stage will be regressed r.gainst relevant plant growth parameters (no. 
of pods, yield, plant height, etc.) to jevelop algorithms. From these 
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algorithms, economic ~nJury levels incorporating crop value/cost of 
control will be developed, based upon previously employed methods. 

d. Inc~ease effectiveness of biological control of insect pests of cowpeas 
in Africa by conservation and augroentation of beneficial arthropods and 
enhancement of microbial control (Basic research, U.S., applied 
research, Mali). The faunistic survey described in A. above, cornbined 
with the insecticide tests in B., liill enable us to recommend insecti
cides that are less harmful to benei .~cial arthropods than currently 
used insecticides. This will augment the amount cjf biological control 
currently available. 

The pod borer guild will be the £i~st ~uild to be examined for enhance
ment of microbial control. The belan pod borer l'1iH be studied first 
because it is a major pest. A colony of bean pod borer is currently 
maintained by Dr. L. Murdock, Entomology Department, Purdue University. 
Biological control will also be augmented by testing in the laboratory 
the efficacy of the entomogenous f'Ullgi (Metarrhizium anisopliae and Beauveria 
bassiana) and a generalist nematode (Sleinernema carpocapsae) 
against the bean pod borer. 

The use of Bacillus lhuringiensis agaim;t insects pests; of: cOl'1peas \'lill 
be thoroughly investigated, bEH::aUSI~ of the great potential that this 
bacteriThll has for cheaply and effec::tively rnanagin9 insects. Bean pod 
borers will be placed on an artific:ial diot containing toxins of B. 
thuringiensis. Strairul and isolates of B. thuringiensis \,lill be bio~ assayed 
against the bean pod bore!.' in laboY."ato~-y stud5.es. Cultures \'~ill be 
harvested, spores will be harvested and isolated, and protein crystals 
isolated pe!.' previously developed m~thods. Severell companies have 
indicated an interest in cooperating tiith us to screen their 
collections of B. Ihurillgiensis against several specil~s of insects and vTill 
also be screened, uhere possible. 

The ~econd component of this research is to deteftnine the insecticidal 
activity of various individual toxins of B. lizuringiellsis. Currently, ,,,e 
have five different genes of B. lizuringiensis, including the cryIA 
(cryIA(a), cryIA(b), cryIA(e), cryJ:C, and cryIIA J;It"otein types. Genes 
of B. thuringiensis lihich are loce\ted c:m various plasr.nid vectors in E. coli in 
liquid media will be expressed for 24~48 hours or until protein 
inclusion bodies can be seen under the stereomicrc,scope. 

Field evaluations of the most effective microbial control agents will 
be done in several regions in r~li, as per the methods used in the 
insecticide studies. The most effelctive microbial agents Hill be 
recommended for u~e in the IPM system. 

e. Produce re~ist;mt. variet.ie3 of coupeas for use by farmers in Africa by 
using classical breeding techniques and by directly introducing 
desirable genes for resillltruu:e intell coupeafll by genetic enginee:dng 
methods. (Basic resGiu'ch, U.S., apJ!,lied i:'@search, Africa). A 
combination of pedigree and baekcrciss breeding methods will be used to 
develop improved cultivars. Progeny from crosses between advanced 
lines which are resistant to co~~ea curculio due to different factors 
(e.g.~ pod factor, antixenosis, antibiosis) will be combined with 
genes from lITA lines resistant to other insects and screened in the 
field. Resistant selections will be analyzed to determine which 
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resistance factor( s) they have. Those selections \-lhich are resistant 
due to diffsrent factors "rill be r ·ecombined in ne'" crosses and in 
backcrosses in improved cultivars until the three known factors for 
resistance are combined into one g;~motype , which is t9xpected to have 
an increased level of resistance. 1>.s the breedin~1 program progresses, 
multiple disease resistance and insect resistance will be incorporated 
into African varieties. 1>.dvanced lines Hill be €waluated in location 
trials in Mali. 

1>. succes~ful transgenic approach to production of insect resistant 
cowpea depfnds upon a good regeneration and transf:onnation system. 
Morphngenic tissues such as apical meristems and embryos \·rill be used 
to produce plantlets under axenic conditions. We will attempt to pro
duce transgenic plants once conditions needed to produce plantlets have 
been optimized by manipulating culture media and qrowth conditions. 

Several alternative approaches \,lill be used for tl:ansgenic manipulation 
of cOl-rpea. They are (1) the use of "biolistic" to shoot desired DNA 
into target tissues such as eniliryo and meristematic shoot tips: (2) the 
application of DN1>. on the decapitated style of freshly pollinated CO\11-

pea ovary, thereby using pollen tubes for delivet7 of DNA to the ferti
lized egg: and (3) the imbibition of germinating s3eeds llith DNA. These 
methods have produced ~table trans4;1enic plants with different degrees 
of success and frequency of tl~ansf4'X'fIu\tions. Ho~mver, it i s likely 
these methods \o1i11 prod1.lee chimeril:: plants. Both Gus and Luc (firefly 
luciferase producing bioluminescence) are used as reporter genes . 

Development of a reproducible 1'egel11oration and trcl1lsfor-mation system i n 
cowpeas will be a valuable trainin9 tool for visiting Malian scholars. 

f. Develop and test rul IPH system for COl1p()~ insects in Hali that incor
po&-ates c:mltural, hioloqical, host plant ~'e3istam:e and inseeticidal 
control (Applied research, U.S., ru,d applied &-esearch, Africa). An 
IPl·S system trill be developed for c()upsa insects that incorporates the 
most successful cultural, biologic.!!.!. host plant resistance, and 
insecticidal maM9~ment tactics frc)m the previously de'scribed studies. 
The IPM system will be composed of a se~ies of linked recolumendations 
that optimize g~ower profits. Marulqement tactics will emphasize long
term ecological sustainability, with wAnagement decisions based on 
profitability. This system '<'Till h4~ validated in a series of replicated 
plot experiments that will compare the IPH system to current farmer 
practices. The effects of the IPH system on the cLDW'ldance of insect 
pests will be determined by comparing the abundance of insects in 
"rPM" and "farmer practice plots" via previously employed methods. 
Adjustments in the IPl-1 system Hill be made if necElssary, based upon 
the results of the validation test::;. 

z. Training : 

Three well-equipped research laboratories are available for training 
graduate students and visiting scientil3ts. The laborcltories include con
trolled environmental chambers, an insc~ct-rearing £acili ty, microcomputp"rs, 
planimeters, electronic environmental Inonitors, and e~~ipment for electro
phoretic, chromatographic, cytologic and plant tissue analysis. State-of
the-ar.t facilities are also available for gene transfer and gene manipu-



-266-

lation, and resources are available to handle transgenic plants. Research 
greenhouses are available for breeding and genetic eva.luation research. 
Field facilities include access to 10 ~lxperiment substations, Hith an 
entire line of planting, maintenance and harvesting equipment. Graduate 
courses in host plant resistance, plant: breeding, insect pathology, 
biological control of insects, and inte!grated pest ffismagement are offered 
at Auburn University. Also, training is available on using expert systems 
to develop/implement computerized pest management systems. An excellent 
library with several CD-ROH databases is available for literature searches. 

3. Anticipated Impact on He Populations, E:specially Small~Scale Fa~ers and 
\~omen: 

Several ne .. l technologies .. rill be developed from the successful completion 
of this proposal. They are: 

() An expert system for insecticide selection (short~ and long- term) 
& Decision~making tools for estimating eeonomic loss from insect dan~ge 

(long-term) 
@ Transgenic co~~ea plants (long-term) 
I} New strains/isolates of B. lhuringiensis effective against insects on co\'tpeas 

(short~ and long-term) 

These new technologies could have u great impact on sroall~scale farmers 
and especially women, hecause all of them would not only aid in optimizing 
profits but minimize exposu~e to toxie in§eetieides. It is expected that 
women and children would be the chief beneficiaries of this reduced 
exposure to insecticides, particularly if resistant varieties and/or 
effective strains of B. thuringiellsis are developed. S!llall~scale farmers, 
women and children Hill be involved in the program in '\:\"10 "rays. First, the 
Farming Systems project will have already assessed sorn(~ of their needs, 
t-lhich "Ie can l'lorJe to directly address. Secondly, validation tests of the 
J:Pl>1 system must involve farmers so that a system is prc:>duced that farmers 
not only need, but want. 

Anticipated Contribution of the Project's Extension Goals 

We propose to develop an !PM system for insects attacking co\~eas in Mali 
that will incorporate cultural and biological control, host plant 
resistance and microbial control. The proposed system is compatible ,·Ii th 
the articles in the CRSP Global Plan and has potential benefits to other 
countries in Africa and to U.S. cowpea producers. 

2. U.S. Agl'ieultugal Research Needs: 

The co"1pea industry in the U.S. could bfmefit from this pl:"oject since 
strainS of B. Ihuringiellsis that effectively kill the bean pod borer in Africa 
may also be effective against the E. lignosellus in cOt'lpeas in the U. s. 
Economic losses from this insect have oc:curred annually in cowpea stands 
in Alabama. 
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PROPOSAL FOR ~J~/~~ON mllVERSITY/SHEPAF~ PROJECT 
Imegraled Pest Malla!:emelll for Cowpea ill Suh-Saharan West Africa 

Five-Year Project Extension Goals fo'1: U.S~ and He 

Insects and plant pathogens are the major constraints to production of CO\1peas 
in Sub-Saharan West Africa. ~lthou9h Inte~rated Pest Management (IPM) has 
been the paradigm for pest control in developed countries, its record among 
subsistence-level farmers has not been encouraging. Research so far has had 
little impact on cowpea production in subsistence agriculture. 5reeding 
cowpeas for resistances to pests has been a ma jor focus o:E research in recent 
years, but it is becoming increasingly clear tha t othec t';lctics are needed. 
The ultimats solution will undoubtedly include a "best mi:JC" of tactics 
tailored to the socioeconomic environment of the farmer. 

Although rPM implementation is more Imowledge int0nsive than most crop 
protection strategies, farmer-friendly field 9couting techniques, imp~oved 
varieties and better cultural practicos could significantly increase CO\'1pea 

yields. More importantly, yields could be inc~eased without additional labor 
input. This resulting r eduction in thQ lebol'~yield r atio could \<1a11 result in 
a reduction in the t<1orkload of the African t-loman, s ince in most African 
countries women spend between 25 and 50 percent more time on the f a rm than do 
men. The daily activities of these woman a r e l abor intenl.ive, time consuming 
and physically demanding. Aiding in the raduction of '<tOIMn 's l1'orkload without 
interfering with the needs of her family should be a high priority in the 
planning process for the development of any infoI"Ilmtion tl~cmsfe r-project to 
assist subsistence fanners. 

This proposal outlines an approach for developing and testing an IPH program 
for cowpeas in Sub~Saharan Nest Africa and for improving c:owpea pest management 
tactics in the southeastern U.S. We intend to accomplish this by gathering 
ethnographic data to evaluate current fafilling practices in the He, conducting 
in-depth surveys of pest a.nd beneficial sp1eeies , and identifying pest - resistant 
germplasrn adapted to the local environment. Quantifying losses fo r major pests 
will allot" development of wog-}[able thresholds that can b~ used with simple 
farmer-oriented field sampling methods . 

Insect Pests: Cowpea is attacked at every growth stage by a complex of insects 
that can seriously reduce yields or totally destroy the CI~Op. Direct feedi ng 
by aphids impacts seedlings and may stunt 4)t' kill the plants . Seve;.-al leaf
hopper species are pests of cowpea, partit:l.llarly during the seedling stage. 
Some resistance to l~ ~ppers has been identified and a number of chemicals 
have been shown to r~ ...... ..,;e l"lrge populationf:;, but treatment thresholds and 
field surveillance techniques for these pe!3ts are largely lacking. Another 
important pest complex of seedlings as well as older cowpE!a plants is thrips. 
The foliage-feeding insects are composed of a complex of beetles (e. g., cm-tpea 
leaf beetle) and caterpillars. 

The most serious insect pests of cowpea arf~ those that attaclc pods. Of these 
pod-sucking bugs are extremely important. Host of these insects have a number 
of alternate hosts and can disperse for long distances. Alydid bugs (mainly 
in the genus RipIOflUS) cause serious grain losses, and adults and nymphs of 
stink bugs (Nc;era viridula and Aspavia spp.) cause damage to developing 

jmenustik
Best Available



-268-

seeds. N. viridula is also a serious pest of cu~pea in the southeastern U. S. 
where some plant resistance has been found. Other major pod-feeding insects 
in Africa include the legume pod borer (Maruca lesrulalis), the Mrican bollworm 
(HelicOl'erpa armigera), and the cowpea seedmoth (Cydia plychora). 

The literature on control of insect pests of co\'tpea sugge:5ts that the most 
meaningful strategy would have to include insecticides. However, cultural 
control (intercrops, host evasion and trap cropping) has been examined only to 
a limited extent. Clearly, development of resistant host plants will playa 
major role, but this will take time to develop and it is unlikely that 
suitable levels of resistance will be found for all pests. Thus, programs 
that employ multiplE tactics are essential. 

l-iost U. S. grO\~ers rely heavily on chemical insecticides for insect control and 
the most serious pest in the southern U.S. is the cot·rpea c::urculio. OthElr 
important insect pests of the coupea in this ragion include foliage thrips, 
co\-rpea aphid, corn eart'1orm, European corn borer, lesser cornstalk borer, 
southern green stink bug, cOl-rpea l'leevil, and the serpentine leaf mine!:'. 
Cowpea lines l'1ith resistance to Lygus bugs have been identified, and studies 
have been conducted on inheritance of the resistances. 'INo sources of 
resistances to the southern green st.ink bug have been identified. 

Almost no attention has been given to developing t'lOrkable "action" thresholds 
or to designing survey methods that may be used by fanTlers in Africa or in the 
u. S. It is important to identify the hest mix of IPt-1 tactics including 
resistant varieties, methods of field sanitation, crop rotations, seed 
sanitation and treatment, host evasion, tr.up c&'ops, intercropping, appropriate 
scouting procedures, timing applications of selective insl~cticides and refined 
application techniques. 

1. Resea&'ch: 

a. Conduce an ethnographic st~dy of He farming praeeicew incl~ding 
division of labol' ill.&tong family mem.bers. Ethnographic tech.niques \'li11 
be used to assess He farming practices. Some inf()~ation can be gained 
from simple. informal observations coupled with tdangulation (testing 
one source of infornmtion against i~nother) to put a situation into 
perspective. First. ~~ey infol"rnlllnt;s (villagers) \·rill be .identified from 
selected sites. Then, observation of daily routine and tasks ~rill be 
carried out t'1i th emphasis on the f;runily I S household and fa!."'IDing acti vi
ties. Coll@cted pieces of information NiH be compared and contrasted 
for a better understanding of thou'~ht and behavior pattern from \-lhich 
hypothesis can be developed. Use I~f key events will be combined with 
participation, observation and analysis to validate field l-lork. 

The interviet'1s "lill also gather in:Eorrnation on fan.1 size, farm enter
prises, levels and nature of farm resource allocation, and technical, 
economic and institutional constraints to farm productivity. Informa
tion will be obtained on the naturl9 of farm and h()usehold decision 
ro.aking with specific efilpruu~is on i1t;1e/sex distribution of responsibil
ities and information sources . for planning farm and non~farm household 
activities. Finally. the survey will include opinion, attitude and 
practice questions ''1hich provide nllti ve insightl input about cowpea 
production and utilization, technology, rPM and fcL~ing innovations. 
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On the basis of infot'IMtion obtained from farm site visits and 
discussions with He res~archers and extension per£lonnel, a stratified 
cluster sample of subsistence farm(~rs in the He will be developed for 
subsequent survey. The survey t"ill consist of personal interviews 
designed to obtain information on farm household c:hal:-acteL'istics 
including size, age/sex compositioll, levels and sources of income, as 
,,,ell as expenditures of households . 

Quantitative survey data ,·Jill be alialyzed using multivariate s tatisti 
cal techniques in order to identify key variables (social, demographic, 
cultural, economic, biophysical) "'hich determine prevailing cultural 
practices as well as farm productivity, household welfare, resource 
use/allocation, and p1.~oduetion technology. This information "Till be 
used to define the sociocultura l/ec:onomic fL'arr,eWOI'k for <!xploring, 
developing and introducing IPM t eclUlology to subsistence fat~ers. 

The appropriateness of IP~1 technology t"ill be test.ed against cultural 
content analysis. Village informants l'lill be inst.ruc:ted to use 
guidelines for examining t'10me n' S o(:ti vi ties. 1·10ni toring acti vi ties 
associated with family needs, division of responsibility for meeting 
these nt~eds, and cOI.trol over products obtained f t'om the activities 
will be included. 

b. Conduct r:lUx-veys t o dete:r-mine tho s tll8sonBl va:!."iation and relative 
importance of va:!."iou~ insect peats .. thei:!." natu:!."al enemies and plant 
di8ei!l~Hls. Systematic surveys of iU!1lects and plant diseas es \'7ill be 
carried out in £armars' fields and in experimental plots us ing sweep 
nets, beat cloth and visual examination of plants. Thes e SUt' veys Hill 
be conducterl in the HC and in Sout h Ca rolina at s everal s ites. 
Assistance tlith ins ect identification for African s pecies "Till be 
contracted through Dr. Keith Harrisl of the Cormnomrea l th Agricultural 
Bureau International in London. Identification of mat erial from South 
Carolina tTill b e through the Insect; Museum, Department of Entomology, 
Clemson Univers ity. Plant pathogens identified t"ill b e confirmed by 
Commonwealth Mycological Institute, Kew, Surrey, England. 

Insect specimens from the He will be preserved and maintained there 
for future r eference by resea rche re: and extension pe rsonnel for 
training purpos es. Seasonal dis tribution of pest and beneficial 
insect popula tions will provide i ns: ights into the relative importance 
of the pests and Hill demonstrate hOt" arthropod natural enemies 
respond to coonges in pest populations. This information on seasonal 
dynamics of pests is important for determining the influence of 
planting dat@s and cultural practices on pest populations. The 
dynamic intel:action between pests a.nd their natural enemies also 
provides iK~ormation about the impact. of beneficial arthropods 
(predators and parasites) on insect pests. 

c. Identify and evaluate He cowpea gegmpla~ffi for resistance to various 
insects and diseases and choose the cultiva~s most suitable for use in 
iim IPl'l program . A basic assumption in this proposal is that maximum 
use should be made of all available pest-resistant germplasm. 
Resistant germplasm can serve as cornerstones for developing efficient 
and effective pest management strategies. Resistance may be the only 
means needed to control a pest, or it can be used as a contributing 
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factor in an integrated program. Germplasm with c~ part i al level of 
resistance to Cl. pest may be useful bec:ause a lowel:" dosage or a less 
frequent application of a chemical insecticide may be a ll t ha t is 
needed to bring pest populations blelow economically important :i.evels. 

Initial efforts "Till be directed toward locating sources of rSlSistances 
to the insect pests that regularly limit cowpea yields in the HC. The 
immediate goal will be to locate the best sources of resistances that 
are available in HC-adapted germplasm, 1. e ., cowpoa eul tivars currently 
used in the He, cultivars previously used in the He, and new cultivars 
or advanced breeding lines that arf~ products of He and/or international 
breeding programs. Portions of thffl initial efforts 1>1i 11 also be 
directed toward development of resistance cd tericl and research method
ology. Research approaches t-lill vary with t he pe ~;t or plant phenomena 
under investigation. 

Rese~rch will be conducted in the He and at the Clemson University and 
USDA facilities located at Charleston, South Carolina. Pest problems 
common to the He and the U.S . Hill he r esearched in both countries. 
l-iany aspects of pest problems uni que t o t he He "rill be researched in 
the He. The planning in all instances \'Till be done c!ollaboratively 
between the U. S. researchers and the He counterpax'ts. 

The Charleston facilities a re located in an area clf long groHing 
seasons, mild t-1inte);~s and high humidity, l'1here pla.nt disease 
epiphytotics, nematode iniestatiolUl, serious l1eed problems , and high 
insect populations are cormnon. t·mny of the proble'fii organisms on 
co~¥pea that are found throughout the world are present at this site ; 
plant collections and breeding matEJrials can be efficiently and 
effectively multiplied, screened and tested under natural conditions. 

d. DeteX'llline crop 1()s1iH~5 by ffiajm: insect1'J end plant p·athogens and devise 
action tlu:osholds. The decision about t1hether control action should 
be taken depends largely on the relationship between pest attack in 
relation to crop yield. It is geneirally known that co"rpea has the 
ability to tolerate and/or cornpemmte for a certain level of damage; 
and other factors , such as drought, s tres s or soil nutri t ion, may 
exacerbate the effects of pest attack. Without some ttnderstanding of 
the relationship bebreen level of };IElst damage (or infestation level) 
and yield loss, little can be Pl:'Opc'~H!d about action thresholds. 

Studies of crop losses due to pests of cowpea in Africa are complicated 
by the fact tha t both se~d and foliage a r e import~nt food sources. We 
will use several assessment technigues to gain insight into yield 
loss/pest density relationships. Crop- cutting to measure yields after 
natural levels of pest in~estations will provide some information over 
a range of pest population densities. In addition, pesticides will be 
applied to obtain different pest densities in replicated experimental 
plots. Resulting yields will be correlated to pest density and damage. 
Other procedures will involve artificial or simulated damage to leaves 
and/or pods during differen~ growth stages. In addition, field cages 
will be constructed and placed over cowpea and different numbers of 
insect pests will be introduced and allowed to feed for various lengths 
of time. Resulting yield and damage data will complement those 
obtained from studies involvi~g other crop loss assessment methods. 
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It is essential to develop simple action thresholds for major pests or 
pest complexes. We plan to set up experiments as soon as possible to 
test thresholds in a number of "pilot" situatioI1.s al(:mg wi t h the 
farmers. As our lmowledge of the l3ystem improves and as research data 
becomes availahj~, action thresholds will be refined. 

e. Develop simplified crop surveillance roethods suit.wIe f or us e by 
subsistence farmers. The only "lay to determine if a pest population 
has reached a density that warrantl3 control is by f iald sampling. 
Unfortunately, most sampling methods are t edious and time-consuming and 
farmers may be disinclined to carry out this activity. ~ve propose to 
develop sampling teclmigues that r l=guire minimUJ11 Elffort but still pro
vide reliable information about th4~ necessity for chemical application. 

Field plots will be established in South Carolina and in the He to 
ascertain seasonal and spatial dis1:ribution of ma :ior pests. Extensive 
field COlUlts, taken throughout the s eason, ''lill bE! f itted to mathemat
ical distributions using a computel: prog ram. Thi~; information, along 
t'lith threshold data and ri s k level13, ltill allow dE!velopment of a 
sequential sampling model tha t is based on a simplifi e d prot ocol for 
farmer use. This approach has been successful in rice and provided a 
model that l-tas later modif i ed into a "p~g-board" ~;ampler tha t grea t ly 
simplified field scouting f or dce insects . The ~;imp1ified model 
resul ted in over 80 pel"CEmt savings in t i me l1i thout loss of accuracy. 

If appropriate, the fi e ld scouting program will be taught and test ed 
with farmers in several He locations to ascertain its a ccQptability; 
othentise, a nett1 method t"ill be de',eloped col1abot'ative ly tha t 'lill be 
culturally sensitive and s ocioeconomically feasibJ.e. If a cc eptable, 
it will be used in pi lot 11'101 triall'. 

f. Design and implement pilot J:P~1 pro~p:ams tdth exttmsion pe:esonnel in 
the tarmers I cultural and f.l ocioeconomic OflvirollliHmt. The short-te l."m 
phase of the project l>lill provide an information base for: (l) demon
strating priva te benefits that are socioculturally sensitive and 
appropriate for an IPM program; (2) identifying the target audience 
for IPC-1 adoption; (3) developing a cOmffilIDication net'''ork fo r promoting 
IPI-1; and (4) encouraging and training the local G:l':tension s e rvice to 
integrate IPl-1 in i ts long~term SChf!me. 

Subsequently, information with explicit costs and labor associated 
wi th IPM pract ices tdll be prepared to ascertain the socio- economic 
fit of these p r actices. t'7e plan t() monitor changels in household 
expenditures and gender-related is~mes in farming practices. U::.;ing 
information from a. above, a communication program vill be developed 
to include a target audience, appr()priate delivery met hods and 
vehicles, and specific subject matter content. This tlill be designed 
to increase the probability of awal~eness, acceptance and ad()ption of 
the rPM practices among women and nubsistence farmers. 

From the second growing season following initial introduction of IPM to 
farfilers, annual follOl'l-up surveys ()f the farmers \>li11 be deve l oped and 
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conducted. Survey data will be analyzed using multivariate statistical 
techniques for the purposes of determining adoption rate, changes in 
output, income, as well as farm and household expenditures. Further
more, the results of the analyses will be used to levaluate the 
technical and economic aspects of IPM and associated responses, 
constraints and possible future directions. 

The long-term phase of the project will provide an information base 
for evaluating cross~cul tural lmo\-rledge transfer, adoption processes 
and probabilities and private benefits of specific rPM components. 
Efforts ''1ill also be made to help ensure the proje(:!t I s sustainability. 

T:lbk :. Proposal ObJectives and Time Frame ior Compleoon 

! OBJECTIVE 

J. Conduct ethnographic study in HC 

2. Conduct systematic surveys of 
cowpea pests 

3. identify and evaluate pest resistant 
gennplasm 

4. Detennine crop loss and action 
thresholds 

, 5. Develop simplified crop surveillance 
methods 

6. E\·alu3tc pilot IP\1 programs 

2. Training: 

2 

YEAR 

3 4 5 

A major training component will involve graduate students who may come to 
Clemson £01' undergraduate or graduate d~lgrees. In addition, we hope that 
there would be opportunities for short-term training at the Clem~on campus 
or at the Coastal Research and Educatiofl Center and U.S. Vegetable Labora
tory in Charleston. HC researchers, extension personnel and Clemson 
faculty uill explore gender-related issues in farming. Experimental 
design, sampling procedures, data analys;is and interpretation of results 
will be significant parts of the education programs for plant pathology 
and entomology. Training in techniques for pure culture of pathogens, 
diagnosis of diseases of biotic and abiotic origin and inoculation of hosts 
with various types of pathogens will be an important aspect of the plant 
pathology segment of the project. HC cClunterpa:ts will be trained in 
proper field collection and sampling fo'l:' management decision techniques and 
appropriate preservation procedures for pest and beneficial insects and 
other arthropods. Techniques for qt!antifying losses from pests ~-1ill be 
dt3IDOnstrated and implemented in cooperation \1i th He trainees. Short, 
descriptive field guides \-rill be developed for quick references to major 
pests and biocontrol agents in other dev'E!loping countries. The pathol
ogist, entomologist and extensionist will conduct short courses and work
shops for diagnosis and control of plant diseases, insect pests and bio
control agents and co\-~ea variety selection. Extension personnel, farmers, 
\-lomen and other persons involved in cowpea production \-li11 be targeted. 
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3. Anticipated Impact on He Populations, l~8pecially Sm"lJ.~Scale Farmers and 
t'Jomen: 

Close coordination with ongoing work by HC and U.S. collaborators should 
allow identification of materials with possible resistance to insect pests 
and plant pathogens. In addi bon, infc)rmation gatherEld on the reJ.ati ve 
and seasonal abundance of pests should help the He fat~ers with decisions 
about planting dates and other cultural practices to ~lscape pest attack. 
Any other information on possible impact of indigenous. biological control 
agents (predators and parasites) is important to the HC in planning 
programs to conserve this beneficial c()mplex (e. g., appropriate timing of 
selective chemicals after action thresholds are reachEld). 

A major focus on "farmer-friendly" sampling methods should rrovide the 
basics for pesticide treatment decisions. HC researchers "-rill be able to 
refine and improve these methods as research data on the relationships 
between pests, crop losses and biocontrol agents is generated. 

Formal and informal training w511 be pl~ovided for He research staff, 
students, postdoctorates and extension ",torkers in- country, on the Clemson 
University campus and at the Coastal Rosearch and Educ:ation Center. These 
activities should result in a cadr9 of resea rchers and e~ctension 1;lorkers 
that will strengthen the coupea crop p!~otection program in the He. 

This program should result in a pest ~lnagernent approach that optimizes the 
action of indigenous natural enemies (predators and parasites ) of insect 
pests by using selective chemicals only t-1hen necessary as detennined by 
easily used field survey techniques, appropriate action thresholds, 
resistant plants, cultural practices and selective chemicals. The overall 
impact on small-scale farmers and '-lomen should be a reduction in pesticide 
use and labor with more effective '<lays to manage pests through ecologically 
sound approaches. Thus, increased economic benefits should be reali~ed 
along ~1'ith reduction in risks of pestic:ide poisoning. Information obtained 
in thq ethnographic and socioeconomic mtudies 'tlill be used to adapt and 
revise the IPM strategy. Human and tedmological constraints to implemen
tation of the net;' methodology "'till be minimized by gaining native insights! 
inputs from the onset of the project. 

We plan to involve small-scale farmers in the project from the project ' s 
inception. Early activities ",till £ocu~: on establishing baseline informa
tion on the farmers' current crop protE!ction practices and the role of 
women in these practices. Pilot rPM plots will be established in selected 
small-scale farmers' fields and as ir~c)rmation is generated from research , 
it will be included as part of the IPl-! pilot studies taking into account 
the socioeconomic context. 

Farmer training, ineluding women, on identification of major pests and 
beneficial arthropods could be carried out through the loeal extension 
system by providing relevant inionmation. Field scouting techniques also 
will be demonstrated to extension agent.s and sele~ted farmers and \-Iomen 
who may be involved in this activity. All activities will be closely 
coordinated with appropriate research CI.nd extension personnel in He. 
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Tl'chno!o"ir<;1\1('lhodolo lJ j(" E,,~d to he (Jent'r.i1.W! 
!with Ijml' fram!.'!>, short nnd !onl~ 

Ohi!'rlI\, 

l <m,lu,·1 S\"SI.:m~lI~ 
Survcy~ 

•. Evaluate Pesl 
ReSistant Gennplasm 

lrchn,,!!!'" ."le!hud!llog , 

Approprl31C fll:ld gUJdl!s lor IdentlflCaliOn 01 m;JIOf PC>I· ~nJ 
beneficial spccles anll methods for CO II.--1IOn and sIOr3gl! ot" 
speclmcns: methods for carrymg out comrn.,L .• ;I\·C survc \, 

LISI of rccommended ,·arlcues a.nd/or parental male rial sUllable ior 
subslslence !armlOg. methods for assesslO£ fleld·level reSlSwnce to 
InSCCLS and dlsea.scs I 

~. Delcnnlnc Crop Loss . Tcchniques for quanl1fymg losses 10 pests and development of acuon I 
and Acuon Thresholds thresholds 

Develop SimplifIed 
Surveillance ~Iethods 

6. Evaluate pilol !PM 
programs 

I 

Sampling methods for farmer use and p!"ocedures lor seleCtIng I 
approprtate controls 

Procedures for assessIng IPM programs to Include developmg an 
a wareness of pesticide nususe: demonstral1on of the bencfllS of 

I differem IPM strategies and UII:UCS as !.hey relate to eXlsllng plant 
prmecuon practices; procedures for assessing Impact of IPM 
technology on sOCIQ-CUI1UraJ dynamics of subsistence farmr.rs (men 
and women I in sub-Saharan Ainca. 

sllon 

short/long 

shonJlonf 

long 

long 

Anticipated Contribution of th~ Project' s Extel~sion Goals 

1. Bean/Cowpea CRSP Global Plan: 

This project should assist in fulfilling the mission of the CRSP by mount
ing a multidisciplinary/mul ti-insti tutional effort focusing on COHpea pest 
management. By woddng closely with fiH"'mers at selected sites, He aim to 
optimize the possibility of adoption of cOl1pea pest management strategies. 

Emphasis will be placed on collaooraticln bebleen scientists at Clemson, 
other institutions in the He and intern~tional institutions (rITA, ICRISAT, 
CIAT). Particular attention Hill be given to involvement of Homen in 
cowpea production and protection. This should afford corrmunication and 
training opportunities and help ensure program continuity. 

2. Linkages and Research Activities: 

We will attempt to lirut our research activities with any developing country 
that has an interest in cowpea production and pest management. Countries 
that may take part in this collaboration may include Ghana., Senegal, Sierra 
Leo~e, Nigeria, Uganda, Tanzania and Kenya. It is likely that murh of the 
collaboration with these and other countries will be through the IARCs and 
through the respective countries' national research systems and Ministries 
of Agriculture. Several lARes have active cOHpea rese,.u.~ch programs and 
results from this research should feed directly into our proposed work on 
cowpea IPM. We plan to establish linkages with lITA in Nigeria, ICRISAT 
in India and CIAT in Colombia. 



BEAN/COWPEA CRSP PROJECT FaSCAl R~PORT ev LaNE ~TEM* 

;PM PROJECTITO BE DETERMBNED 

::ISCAl YEAR PERSONNEL EQUIPMENT IMtt.!:. OPERATIONS TRAINING~# OTHER DIRECT OVERHEAD IQl8li A.I.D. US MATCH He MATCH*** 

f1f 81 
FY 82 
fOY 83 . - - - - - - - - - - - - - PRO J E C T '" 0 T I II E X 1ST ENe E - - - - - - - - - - - - - -
FY 84 
PI 85 
FY 8M 

GRANT #1 TOTA!.S 
GRANT #1 PERCENTAGES 

$0.00 
0% 

so.oo 
ox 

SO.OO 
0% 

$0.00 
0% 

50.00 
0% 

$0.00 
0·, ,. 0% 

$0.00 $0.00 
0% 

$0.00 
0% 

$0.00 
UY. 

I"f 869 
fV 137 
FY 88 
FY 89 
FY 90 
n 91 
f'( 921. 

- - - - - - - - - - - - - - PRO J Eel !~ 0 T I r~ E X 1ST ENe E . - - - - - - - - - - - - -

Grant #2 Subtotals 
Grant tl2 Percentages 

GRANT YEAR 

YEAR 'i 
YEAR 2 
YEA~ J 
YEAR 4 
YEAR 5 

SO.OO 
0% 

64,800.00 
75,300.00 
80,200.00 
85,000.00 
89,700.00 

50.0(1 
O~ 

3,400.00 
3,950.00 
4,200.00 
4,450.00 
4,700.00 

Extension Subtotals $395,000 .00 $20,700.00 
Extension Percentages 41t 2~ 

SO.OO SO.GO 
0% 0% 

~6,OOO.OO 17,550.00 
11:1,550.00 20,400.00 
19,800.00 21,700.00 
20,950.00 23,050.00 
22. 100.00 24,300.00 

$97,400.00 $107,000.00 
10% 11% 

SO .OO $0.00 $0.00 
0% 0% 0·' " 

~'.250.00 11,400.00 33,1£.J.00 
13,100.00 U,2S0.00 38,450.00 
n,950.00 14,100.00 40,950.00 
14,aOO.Oo 15,000.00 43,350.GO 
15,600.0Q.. 15.1300.00 45.750.00 

$68,700.00 $69,550.00 $201,600.00 
7% 8% 21% 

GRANT #2 TOVAlS $395,000.00 $20,700.00 $97,400.00 $107,000.00 568 ,700.00 $69, 550.00 S201,600.00 
GRANt #2 PERCENTAGES 41% 2% 10% 11% 7% f\% 21% 

TOT,lIlS 90TH GRMHS $395,000.00 $20,700.00 $97,400.00 $107,0(10.00 $68,700.00 $69,550.00 $201,600.00 
PERCENTAGES BOTIl GRANTS 41% 2% 10% 11% 7% R% 21% 

SO.OO I 
OX 

157,500.00 
1133,000.00 
194,900.00 
206.600.00 
?lZA 25.Jl,OQ. 

$959,950.00 I 
100% 

$959,950.00 
100% 

~959,950.00 I 
100% 

""Figures through f'( 90 are actual cJ:tpendiwres or match reported. fV Ql on are estimates based on Lud<:;ets submitted. 

"·Training not reponed sepurately until beginning or second grant (517186). 

SO.OI) SO.OO $0.00 
0% 0% 0% 

NR NR 
NR WR 
NR NR 
NR NR 
NR NR 

$959,950.00 SO. OO $0.00 
100% OX OX 

$959,950.00 $0.00 SO.OO 
100% 0% 0" " -_._._---_._._-_. __ .. _, 

$959,950.00 $O.CO $0.00 
100% 0% 0% 

"'''''Since the grant document does not refer 1:0 contributions by H0St Country institut ions, reporting of ilC n .. 1tch hilS !lot hrCf\ required. Only in recent yeats 
have Pis been encouraged to report estimat<?s of He c(,ntribiJtions to project rosts. !'n eo N0t Rrpof'lcd. 

I 
N 
-.J ", 
I 
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FY 92-91 B1U\N/CO'VJPEA CRSP 
FIVE-YEAR PROJll!C~: ~ISIOrl PROli'OSI\L 

1. Name and Address of Lead Institution: 

a. FY 89-92: None 

O. FY 92-97: Michigan State University 
East Lansing, MI 48824 

a. FY 89-92: None 

b. FY 92-97: Dr. Richard Bernstafi 
Department of Agdeu.ltut'al Economie~; 
~·Uchi9'an State Unive:rsity 
East Lanf.Jing, ~·u 48t3:~4 

Dr. Anne E. Fer£mson 
Department of i\.nthl'OI?ology 
I.Henigan State Unive:C'~ity 
East Lansing, Hl' 488:~4 

b. FY 92-91: All Projects 

4. Titlo of Ras4}arcll: Socioeconomics Project 

$761,500 U.S.: To Be Determined 
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This project is to be initiated as of April 28, 1992 

In response to A.I.D.'s increasing concern regarding the impact of agricultural 
rase;arch, it is necessary to mrpand the breadth and intensity of socioeconomic 
research in the current and newly p&"oposad Bean/ColotpEla CRSP proj acts during the 
FY 92-97 @l:tension period. ~ie propose three research/training initiatives to 
strengthen this component of thtl) (!R.<;;P: 

A. f:.1acrc-LavQl Eecnwmic RG)Q~l"c:h Initiativo=-l·1am:o-lovlll economic studies of 
bean &.1 COt>1pea production and distribution ~Till p:rovide information for 
the Technical Committee, Management Office and oth'2t' planning entities to 
use in prioritizinq C~SP research initiativcn. While not tied to the 
specific research agen~3s of the individual CRSP p~oj@cts, these macro~ 
level economic studies are planning tools Hhich SUl?port the overall goals 
of the CRSP. 

B. l·iicro=k9wl ~{}cic@co~e SUP]f1)!l:t I.nitiati'Q-"'G=To date. several of the 
eRSP's tllclmical research initiatives have incorpOl~ated sociooconomic and 
Women-in~Developffiant (WID) i~sUGS in their researcll agendas, but these 
efforts have been constrained by resource limitation~. These investiga~ 
tioM "'fill be str('}nqthoned and ~yl'3tawatized to provide analysis and 
documentation of the impact of CRSP=developad technologies to PIs, the 
Technical CorrWlitteull and other plann.ing entities. 

c. ~gr(ll6 imd Nl:i:@=~~E'@~ T:l."aivmg xmt.i@.ti'ij\']=GE'aduat~l=daqrae tE'aininq in the 
social sciences emd economics t>7ill t?romote the muH:idisciplinary research 
necelJ~ary to inCE'9(1UHll tho pE'oduetiol:l and I;.tilization of beans and cmwpeas 
€mlnng l(m-resOtu:ce farril@rs. ~'1(H:l~sh.1)pl3 and other fi()n~de9'ree triit.ining 
initiative~ are also needed for Host Country and U.s. PIs and stud~nt~ in 
the areas of social impact analy~is and participatory research techniques. 

These three proposed initiatives are described more fully belou. 

Currently, there is little availablo information on tha status of beans or 
cot~eas from a E'~9ional perspective. Such informstion is needed to 
identify constE'aints and oPpoE'tunities to ~xpand production and utilization 
and to Qvaluatlll thB need to expand J~Elseareh (llffoE'ts to address these 
eor.atraints. 

The objective of the proposed IMlcro-·economic research thrust is to as:Jess 
the regional status of beans/cOvfj!ealll by collectir.g and alL<ll~'zil1g regional 
and national data in order to: 

1. Assess the supply and demand prcIspects for bean/co~-tpeas; 
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2. Evaluate the contribution of beans/cowpeas to household income and 
nutrition, and 

3. Prioritize the environmental. technical, soci.)€!conomic (lnd policy 
constraints to expanding supply and utilizat~ml. 

Initially, this research will focus on coupeas in West Africa. The 
studies '<lill be carried out pdmnrily by the C'Agric:'!ultural economist and 
Host Countt1' collaborators. Opportunities will b.~ explored to coordinate 
thesa studi€ls t1ith staff at appropriatGl lARes (elM,', IITA and ICRISAT), as 
well as othe r CRSPs. 

The objective of tho proposed micrlo~level filoeioeccmomic research thX'ust is 
to increaSE) the impact of the CRSP ' s tGclmical r€lf~earch initiatives by 
assisting in identifying, developiKlg' and impl€lmeni;inq methodologies to 
systematically and objectively: 

1. Identify representative fCU;ffiOI'iiJ and conSUffiCin.'S to become involved in 
pal'ticipatory research and technology ;}'1:'H3eSsmont, including baseline 
survQYs" conSWUEH.' panels, on~fa~1l tria ls, adoptic)n studies, and 
socioeconomic impact Btudim~; 

2. Doeumant the bas0lina statWJ Ole bGon!iJ and cotoypeaa in selected CRSP 
countries to facilitate 8Qbse~Jent assessment of resoarch impact; 

3. Identify and prioritize enVirOl1ffiental, technica l and socioeconomic 
factors that need to be taken into aecooot in establishing and updating 
research pr:ioritiGllll ; 

4. Evaluate, ex ante, the economic viability and social acceptability of 
prototyp@ technologies in the process of bein9 develoPGd by the 
technical research initiatives~ 

5. Assess the con~traints to the adoption and PGI~fol:mance of pronu.:ung 
CRSP technologies based on small-scale introductions of these 
interventions; end 

6. MSelSS, ex post, the impact of n,(m tocMologias developed by the CRSP 
and extended to limi ted~resourc:Q farmers and C!t.~1S1JJilerg. 

Tha CRSP projects vax.'y eOMideg'abl~r in their research focus, their stage 
of development, and the strength of their soeioeccmomic:: research component. 
The Socio@conomie Suppo~t Project ~'ill promot~ social and economic analysis 
in tho projects by identifying on€! projsct per year for intensive micro
level res0iu'ch in cOlumltation with the Technical Committee, PIs and 
Z~naqernent Office. 

This res0zu'ch will strengthen the slocioeeonomie component of the selected 
project, provide needed feed~baclt to technical scientists regarding the 
acceptability of project t echnologies and will permit: the davelopment of 
methodological modules for fut;m,'e ilLpplication in othmr CRSP projects and 
.. ;orkshops. The research .. Jill be cclLrried out by the SUPPOl:t Project's 
agricultural economist and anthropC:Ilogist. in collabot'ation Hith He and 
U.S. PIs and He social scientists. 
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1. g~aduata D9g~eo Training in Economics and tho Social SciencGa--Qne of 
ths goals of the CRSP is to build He resaa~ch cap'acities through 
long~tsrm training in areas uhler€) exp€)rtiso in lach:ing. The CRSP 
technical projects have provid'Eid lol.S. and Ph. I). training in the 
bioloqical sciences but they hl:lVe generally liJLCKad tho funding to 
support traininq in th€! social scioncGs and oc:onomies. Because in 
these areas thero is a serious shortage of parsoiUlsl oxperienced in 
",;orJdnq collaborati vely with biological scienc:e c:olleaguas, support 
for such training is required 1::0 staff truly fuul tidisciplinary 
research teams. 

To addrosg this naod, we propo~lo to identify two studGnts from the 
CRSP Hoat Countri~}s to 1>9 adroit~ted to appropi.'iatru social science or 
ecoflOO'lics grad\H1t€l degreG proqz~amB. In addition to thair formal 
~tudiolll, thase students woul,d "'01:'J& in collab<n'ation "lith the Socio
economics Support staff and othm: pb"oj act personnel, thus gaining 
v21uablG first~hand @xperian~am in col1aborutive and multidisciplinary 
research that could potentially fO~!l tha basis of their H.S. or Ph.D. 
di3s~rtation research. 

2. llon-DagreG Training=DraHing on r€ls(;;)arch Gxp(Jl.~iences descdbed in 
Section B abovG and on othGb" cams studies, ~<1ork~hops and training 
initiatives focusing on p~rticip~to~ research methodologies and 
social impact axmlysifJ \·Jil.l be organized for CRSP PIs and students as 
illustrated belou: 

a. Partjcipaj;..Qltl~~ai;u:eh v4odtshoRij~=Particip(l\tory rasearch strategies 
are ways to diE'~etly integE'a.tQ 'Vl0fill'lln, sii'li!hll-scal.a far-mers, 
consumers and other intend0d beneficiaries into the tecnnoloO/J 
dfllv010pment proe(J9I~ to am.mra tlmt the out(::om<as moet thair needs. 
~4rui!iiltl3 inelud0 t~elmiques ~or faF;illar~fMI,nlAged , on~farm testing of 
n€il'if vari0ti~Q; fI1ethocW for inGlu~ion of f'al:'iilCu's in th~ (;;lvalt-lation 
of Qa~lY=9Elneration materials on rQ!l!f!}tu:ch !~tations; and Qstablish~ 
ing tasto p~na19 to int@Cj'ra'l::o consumers into the early stages of 
food technology d~v01oprn9nt. 

Th€!l SocioQconomics Projoct tldll familiad:1:o Cl~P researche.cs with 
participa~of:Y res@arch tecru1iqusfJ and strategies t1w.t can be used 
in th0iE' pE'ojects. ~'ie uill preptu:el an annotated bibliography of 
relevant partiCipatory research ~t0rials ~nd case studies and 
will o&"9ani~Gl ~uorb:shops for PIs and student,s 'V1here research 
techniqutlfj tailo);,0o. to the (~SP projacts ar'o illustrated and 
discussed. 

b. Socioeconomic: Impact 1\n.alysi.~ WO);'ltS3hops~~lo pt'Oposo to ioentify 
cost-effectivt) methods (ex ame and ex post) for evaluating the social 
and economic impact of ne"l technologies. 11. publication out-
lininq approp~iate evaluaticln methods and discussing their use in 
various institutional and pcllicy contexts will be prepared for the 
CRSP projects and di~eussed at workshops for CRSP PIs and students. 



fY 92-97 LOG fRAME SOCXOECO~OMICS PROJECT/aER~STEM-fERGUSON 

OOarr~tive Summery Objectively Ver~fia~le Ind~cators ~eans of Ver1f1catton Important Assumptions 

Pro~ram or Sector Goal: 
Support Bean/Cowpea CRS~ ~roj~cts to 
~ntegrate socioecon~~c ana]ys~s ~nto 
Host Country (He) research ~nd 
tra'n~n~ agenda. 

pro~ect Purpose: 
Ass st I?tdndp1ill llnvesUl'llators (Pl!s~ 
to desi~n research ~gendas that 
increase the product~on ~nd 
uti]ii~tt@n of beans/cowpeas ~n WCs 
by ]tmtteldl-resource farrners/t~nsumers. 

Macro-level: Carry out regt©~al 
assessments of the supp1y-an~-demand 
prospects for beans/cowpeas. tnetr 
contribution to income/nu\i;rH~on hll 
1tm~ted-resource households. and 
constraints to expanding ~roductionl 
consumption. 

Mlcro-level: Assist PIs to tdentify, 
plan and implement socl0econom~c 
research to generate infonmation 
needed to assess the economiC 
viab~ltty, social feasibiltty. 
constraints to adoption, and social 
impact of new bean/cowpea techl'loiogy. 

Traloing: Traln PIs and He scientists 
in socioeconomic research method
ologies and data ~nalys~s techl'l~ques. 

OutPuts: 
Greater adoption of new technolog~es. 

Increased sensitivity among PIs and 
He scientists as to the ~mportance of 
socioeconomic analysis in projects. 

Inputs: 
[conomist. anthropologist, student 
and secretarial asststance, offtce. 
computer, t~l. 

~Ieillsures of (iOi!l] AcMevemelllts: 
Asststance provtded in desten~n9 and Comparison of level and type of 

Assumptions ror Achievini Goal Targets: 
'artictpatin~ sc1entists accept recom-

~m~lement~n~ socioecol1l~~~c stud~es soc~oeconCMic al1la]ys~s carried out 
th&t contr~bute to project ~nder- projects ~ef~re i992. compared to 
stand~ng of soct~l factors ~nf]uencinw afte~ 1992. 
~roject impact. ~xpanded ~I an~ ~C 
scienttst parttct~at~on ~n soc~c
economic tr~1nin~ act~vittes. 

in mendations and are IProvided the resources 
necessary to imple"~nt them. The 
Soc~oeconom~cs Project receives a~equate 
fund~ng. 

CondHiions 1"hait WHl II'lIil~c<Ate 'ul'"rmose 
~as Been Achiieve~: 
I?rov;s'lon of sodoecol'IQm~c illl1lsiights 
that have 1m~~~cat~iOIl'ls for ~mproviil'l~ 
research project «IJest\llln/im:lJilemp!1\
tattol'l. !ncorporattol'l of iidentlf1e~ 
sactal factors into jllroject redes~sn. 

Complet~on of re~~onal studtes th~t 
provhle ~ns~!9hts ~t~tt!ll th~ sl.8[1l1lPlyl 
demand [IlI~os[lllects a~~ ccntr~butio~ of 
beans/coIl'1peas to ] ~Clil1 ted-reslOlurce 
pll'"oducers/col'Is~rs. 

Completion of soc~oeconomic stud~es 
that tdentify opportun~ttes to 
increase the tmpact of projects' 
researCh. full' t;a~dn!.i ~ntilli account 
socia1 factors not pll'"ev~ous~y 
considered. 

Greater tnclus~on of econom~c 
analysis in formal and informal 
training act~vittes. 

Ha~nitude of Outputs: 
DTfficu]t to dtrectly quantify. How
ever, the project will he1p to develop 
research agendas that w~11 lead to the 
development of new techno]ogtes that 
meet Lhe needs of ltmited-~esouuce 
producers and consuners. 

Comparison of level/type of soc~o
economics tra~ning implemented in 
tM s C~SIP, cl·mpared to other A.X. D.
fUi'u~elI1l IC~Sl?s, 

~e\l ~ ell! 0(( Cll'lnl.la 1 reports. ~'<4or~ ,1 arlS 
and related documents that demon
state t~e ~rev~sio~ of the i~~uts. 

!\lev~et'" 1tIlt? tIl"Zl'onh\l!i) I)lro!J)rams that 
demonstuate the ~rovis~on of the 
~n!,»uts. 

Examtne tnfonmation proYlded to 
soctoeconomtcs reports/studies 
completed, &rticles publ~shed. 
papers presented and tra~nin9 
materiaus developed. 

PIs, 

Rev~ew of annual reports to determine Annual reports. reports to the 
if resources have been made available ~anagen~nt Office and Technical 
at a 1evel adequate to meet the ~~ittee. 
stated object~ves. 

Ass~pt~Gns fer Achievinffl furpose: 
frovnsion of ~dequate financial support 
for the Scc~oeccn~~ics Project. 

Abiltty to develop ccl1aborattve ~nter
dtsciplinary relationships ~ith PIs and 
~C sc~ent~sts. 

Provis~on of adequate financiai support 
to imp]ement the studies and resulting 
!fec~!"M~ations in the i3~~je~·'~. 

Adequate training funds are made 
available. 

I 
N 
co 
N 
! 

Support to the Socioeconomics Project is 
adequate to achieve objectives. 

Soc~oeconow.1cs Project and objectives 
continue to receive CRSP _~upport. 



BEA~/COWPEA CRSP PROJECT F8SCAL ~EPORT ~y ~g~E BTE~* 

SOC80ECO~OMDCS PROJECT 

F!SCAl YEAR PERSONNEL EOU!f.~E~n TRAVEL OPERATIONS TRAININGw~ OTHeR DIRECT OVERHEAD TOTALS A. J.D. US MATCH 

FY 81 
FV 82 
fY 83 - - • • • - • • - - • • - - P It 0 J IE C T NOT i N E XiS TEN C E .. _--_ .... _-- ....... -
FY84 
f't 85 
Fr 8M 

GRANT I'Jl TOTAL S SO .OO 1\0 .00 SO . OO SO.OO SO .OO $0.00 $0.00 I 50.00 SO.DO 
GRAtH 1\!1 PERCENTAGES 0% 0% 0% 0% 0% 0% 0% O~ 0% 

fV IUS 
F'I 87 
Has - - - - - - . - - - - - . . PRO J Eel rJ 0 Y ! N E X 1ST E N e E -_ .. _-_ ............... -

FV 89 
F1f 90 
FY 9' I tv 92f' 

~ 

Gr;'Jnt #2 Sl!btotals $0 .00 50 , 00 SO.OO $0.00 SO.OO ~.OO SO .OO SO .(fO I $0 .00 SO.OO 
Grar.c #2 Parcentages 0% 0% 0% 0% 0% 0% 0% 0% 0% 

GRAN]" YEAR 

YEAR 1 24,300.00 1,3UOI.00 6,000.1)0 6,600.00 4,200.00 4,200.00 ~2,400.00 59,000.010 NR 
YEAR 2 65,850.00 3,f.50.00 16,250.00 H,S50.00 1 ~ ,1,00.00 11,600.00 33,600.00 ~60,()OO.OO Nfl 
YEAR 3 69,550.00 3,600.00 11,'150.00 18,850 .00 12,100.00 12,250.00 35,500.00 169,000 .00 NR 
YEAR 4 74,700.00 3,900.00 t8,400.ClO 20,2S0.0(l B,OOO.GO B,200.C() :S8,10e.00 1S~,55C.()O Nfl 
YEAR 5 79.000.100 4,100.00 ~9,500 " IlO 2L40!U)O B.100.00 B.900.00 ~!U50 .0Q 101 ocn nn 

"'" 
extension Subtotals $3B,40!UIO $16,350.00 $77,300.00 $54,950.00 $54,400 .03 ~55,15C .OC ~~59,95Q.QO 

" .,8Jv.uv l 
5761,500.00 $0.00 S7o·i,50u.OOj 

lE~tension Percentages 42% 2% 10% 1~% 7% 7% 21% 100% 1010% 0% 

GRAN! #2 VOiAlS $3'13,400.00 516,350.UO 571,300.@ $1% , 950 • CO 55 t',400.00 1>55,150.00 1>159,950.00 $761,500 .OU ' 11>761,500.00 SO.OO 
GRANT ~2 PcRCENVAGES 42% 2% 10% 11% 7% 7% 21% 10m, 100% 0% 

TOTALS SOTH liRMlTS $313,400.00 $16,350 .00 Sl71,300 .00 S84,95(}.OO $54,400.00 $55,150 .00 $159,950. 00 $761,500 .00 . $761,500.00 $0.00 
PERCEN1AGES BOiH GRANTS 42% 2% 10% H% 7% 7% 21% 100% 100% 0% 

Afigures through fY 90 are ectual e~penditures or "~tch reported. fY 91 on 5r~ esti~tes bared on budyets suhmitted. 

··Treining net reported separately until beginning of sec~~ grant (5/7/86) • 

IiCMATCH""''' 

SO.OO 
0% 

SlO.OO 
0% 

NR 
NR 
NR 
NR 
iJR 

50.00 
U% 

SO.CO 
0% 

$0.00 
0" ,. 

... ·~ipce the grant document d:>es not refer 1.0 contributions by !Jost Country institutions, i'cporting Gt He match 1I1l"; not heen 1('4uiICG. Only in rcccnt years 
have PI s 1>een encouraged to report est imstes of HC con~ ributions to project cost5 . UR" Not Reported. 

I 
IV 
co 
w 
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FY 92-97 BEMJ/CCM"PEA CRSP 
FIVE-YEAR PROJECT E~JSION PROPOSAL 

1. Name and Address of Lead Institution: 

a. FY 89-92: 

b. FY 92-97: 

l-1ichigan State University 
East Lansing r t-!I 48824 

No change 

2. Name and Address of Principal Inve3ti~rator: 

a. IT 89-92: 

b. FY 92-97: 

Dr. Anne E. Ferguson 
Department of Anthropology 
Hichigan State University 
F.ast Lansing, l'lI 4:8824 

No change 

3. Names ~d Addresses of Othe~ Pa~tieipating !nstitutions and Co~Investigators: 

a. FY 89-92: All Proj ects 

b. IT 92-97: No change 

4. 'l'itle of Research: Women ill Developmelll 

5. Funding Requested fo~ FY 92=97: 

$314,300 

AmO\Y1t to l~e Cont~ibuted: 

U.S. : $0 
He: $0 
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Brief Statement of Goals and AccoZllplishments Dud:!ill.. FY 81-92 

The Bean/Cowpea CRSP Women-in-Development (WID) Program is a support program 
for the research projects, the Technical Committee and the t~nagement Office. 
Because of the central role \-lOmen in many dElveloping countries play in bean 
and co~~ea production, processing and utilization, from the onset of the 
program, this CRSP has identified gender as a key variable in its research and 
training activities. 

1. Rationale: 

In Africa and Latin ~erica many of the primary producers of beans and 
cowpeas are women. Women in these areas are also responsible for post
harvest activities of beans and cowp~as including storage, process:ng, 
marlteting and utilization. The Homen in Development Program Has 
established at the onset of the CRSP as one important rrl4~ans to assure that 
its agricultural and food technology research and development efforts 
benefit women and other small-scale farm,et~s and poor consumers in the Host 
Countries. 

2. Statement of Previous Years' Objectives: 

a. Research 

The WID program is staffed by a half··tim€ WID Specialist and part-time 
student l abor. Although the worlt unclertalten by the HID Specialist and 
the relationship of HID to the overall eRSP program have evolved over 
the years, HID goals have remained constant. Thene are to: 

(1) Serve as a resource to the CRSP Technical Committee (TC), project 
investigators (PIs) and the Mana.gement Office by: 

(a) Providing inforntation and methodologies useful in developing 
resear ch agen&as which take into account the socioeconomic 
characteristics of fa~~ing and the central role that women 
play in hdan/co~~ea production and consumption in many Host 
Count:-ies mCs) 

(b) Assisting PIs and the TC to identify U.S. clnd He 
investigators ,·tho can undef:take t'lID-related studies for the 
projects that assist in meeting project goals 

(2) Assist the PIs and the 'IC in deVt310ping means to moni to!.'" the 
impact of CRSl? developed agricul i:ural techniques: , technologies 
and improved bean/cowpea varietil!s on host count.ry populations, 
especially Homen and children 

(3) Put on and participate in CRSP workshops and represent the CRSP 
at meetings and conferences, highlighting the role of the CRSP as 
a whole and the CRSP/WID program in particular 

I 11. v ... ' I \!,;~ ... :- "' .. ' . 
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b. Training 

The v7ID progL·am encourages the partic: .i.pation of HOlmen in all phases of 
the CRSP-as researchers, students and technicians. The HID Specialist 
provides input regarding gender and socioeconomic i ssues at CRSP 
workshops and conference~. 

c. Anticipated impact of the WID program 

(1) Increased integration of the socioeconomic and gendei' dimensions 
of farming into the agricultural technology dlEl velopment process 
will help assure that project technologies, v;3.rieties and food 
processing techniques '''ill be accepted by He populations. 

(2) DeVelopment of small-scale t-n:D and social s ci,&mce research 
components in CRSP p~ojects lacking tham and institutiona lization 
of these components in the l?roj ect~ Hhere they have existed from 
the onset t·rill st~Gn9'then multidisciplinary i'le~Jeareh, thus better 
assuring successful ().tta irnnent of ove ra ll CRSP and pt'oject goals. 

(3) AS51sting projects in dGvoloping ~lays to monitor t.he impact of 
net-1 val'ieties, teclmiques ~.nd technologies on He populations Hi 11 
ultimate ly provide r06~a t'GhG g'g ,\-lith informa tion tha t can be fed 
ba c}t into the technology c1QvGllopr!1Qnt process to improve futui'e 
research efforts and outcomes . 

( 4 ) Encouraging ~oman to partic ipate in t he CRSP ~s res ea ~che&s and 
students Hil l help overcome gende r bia~ in agricultural resea!:'ch. 

( 5 ) Papers ~nd pre~entatic;ms on HomQn I B !:'oles 8gx:i cultut"al production, 
procMsing and trading, and em the dev(; lopment of llmovati ve Hays 
to include them in agricultural reBGi:u 'ch agendas may Bfn'V@ as use
ful r:€!f Qrenc~ !?oint~ fO i' othe);~ CRSP projects imd fo r intel:'national 
ag~icultural ~e~earch in gene ral. 

a. Research 

WID @mpMsis in the pg'ogb~m IiJhifts as the proj acts progr{Hl~ through 
'U'arioWl f>tagGs in t h l? research and dQvelopment pt'ol:!es5 amI as neH 
Pt'oj eets cnt());~ th~ progr~l!il. Accompli ~lLijlCnt9 t.o Cia t e inc 1 ude : 

(1) PIs I integration of the ~oeial and economic a:spects of fa nning- 
especially the role of l:lom(;m~into the technology development 
process is increasing: 

(a ) The number of projl!.lcts 't'1ith NID/ social sGi ence components 
gathering iru:oftl1a tion on bean/cot-rpea production and 
utilization practices to use in t he technology d~velopment 
and f,t~i'aJ.yation prOC€HJS has gt"Otm. These include the 
CaIilGl'oon/Puraue project, the Senegal/University of 
california=RivGrside project, the Guatemala/INCAP project 
and the Brazil/Boyce Thornp30n Inst itute project. 
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(b ) The tUD/ social science cmnponent has beGln Hcll insti tution
alized in projects that had these components from their onset 
as seen in the Tanzania/~~ashington Stat,,! University project 
and the Hal~mi /University of California ~-D~vis project. 

( c ) Requests from PIs for aSl;istance in identifying informa~ion 
or researchers, C'C' in evaluating proposE!d l~eseat:ch stra:egies 
has grot>m . 

(d ) !~re broadly , and only partially as a l"E!Sult of ~7ID , 
development of tech.nologies, variGties, and storage and food 
process ing methods that moet t10men and CtthE~r small - scale 
proQucer / conslJJnet: n2~ds :i.s undet"\:1ay in the projects . 

(2 ) TC support for NID issues in I~esearch is incl'@asing : 

( a ) Allocat i on of funds t o projects f(_n~ HID/ social science 
research has gem-m. Hos t t~@.c(m\;ly this ha s included funds 
to the Senegal x;));.~ojeet f()t' ovaluations of the mini~kit: 
experiments, and funds for the Boyce 1'hompHon Institute to 
evaluate the imp&\ct of fungal pat~AogGn C!c:mtrol measures in 
north~astern Brazil. 

(b ) Ov~e the life of the proqt"am the TC has increased and 
str(Jlngthoned the nlliilJ)~H" of recofil.ffiondations it malws to PIs 
to tal!;o into ac:cot!nt tho 90ci al and g€!nder~related parameters 
of fariHing, thu.s indic~trbng a gE.'o'Hing u.f!de x~standing of the 
irnpt.)rtanc~ of the90 factors hi. 5griculturBl resaar:ch. 

{c } Steady requests frOID PIg tU.'Q made to the' m:D Specia list for 
assistance in identifyin9 iru:onl1Stion o~' l"€!SCilcll:cher.s , OJ": in 
evaluating hem proposed J~os@arch strategies might. affect 
t10men and children . 

( 3 ) Publications and presentatioml that orQl'1 attc:mtion to the CRSP 
t-{W program and to the importance of consideE'ing gende!:' va riables 
itA agricul tm:e rosea l."ch includ~: 

( a ) Women in AgriculLUre Resource Guides d<.'lBcl."ibing NOmQU I S l."oles 
in boan / co'V1p@e production 8nd hem th€lse abe rel~viu1.t to 
specific pr:o ject objectives tl{Jr~ )?l."Od\!C:: Q! cl for th@ Cameroon, 
Botswana and Guatemala CJu)P )?X'ojects and hlwe bQen uidely 
disseminated. 

(b ) At'ti(!les on the CRSP/~UD program and on the importance of 
taking uom~u f l.H'mel."S into accoilllt in the. agricultura l 
technology development PJ~OCf;lSS have been pl:.Olished ( see 
Ferguson vitae for list ) . 

(c) NUfilel."OfJ3 presentations 11$lve been ma de at CRSP meetings and 
workshops and at other profess ional associcltion meetings and 
tlorkshops h igh light i ng "wme n I 5 roles in agricul t\!ral 
production, why it is important to include t hem in the 
technology development p X:OCQSS and \-That the effects of this 
inclusion are (see Fel:gu.s;on vita for list ) . 
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b. Training 

CRSP funds for student training hiwe been reduced in recent years, and 
the number of students in the pro~ll~aro hus declined. The number of 
CRSP-sponsored student and other l-mrkshops has als:o decreased . 
Neverthel ess, the CRSP continues t() er~cou)':age the inclusion of Homen 
in its training progr.arns and currently half of the,s€! being s upport ed 
are 'NOill/1m. The WID/CRSP progran1 also continues to fimlte pr.csentations 
on the relevance of gender and 50ciBl science in agricultural resea rch 
at CRSP t-1orkshops. 

During the FY 92-97 extension pet"iod , the t<n:n prog);~am \dll cont.inue to 
provide support to Pt'oject Invesbgatm.'g, the 'l'eelmical C{)filJuitt ee and t.he 
Z>1anagement Office in integrating gElndr:ar and other ~ocioeconomic issues 
into the agricultural r€H.HllfArch Qua d@ve!lopm:mt pl:'ocess . In addi bon, 
pending increased financial suppo!:'t, t",o neu nID ini tiatives "Till be 
undertalten in collaboration t·ri t11 the net·lly hired ag~icultural oconornist 
(see Socioeconomics Su!?port PbOj ~ct :1:01.' descl:'iption). 

During the extonsion pebiod, the m:D p~'ogb"am Hill be staffed by a 
half-time specia.list, p€l.rt=time ~tudent; l abor and a quartEH>~'tirnc gr-aduate 
assistant. In addition, th~ HID Specitl~list nill contim.lt1l her half=tirne, 
ylID-related researc;h appointrnent Hi th the 1,U\J.auilUniV'e!l:sity of California
Davis project or other designated CRSP proj ect as a Co~pr. 

a. tvork c;losely uith a small number (usually tHO) pt.'ojects per yea r, 
identified through consultation uith the Technical C,,!1i1T\ittee, to assi s t 
in institutionalizing gender and sCtc;ioeconomic concerns in research 
and development process. ~his includes tl'o!:king Hith the PIs to: 

(1) Develop gendGr~sensitive t~@13eareh strat€lgies the end products of 
,"'fiich (neu vadeties, t eclmiquE\s and teclmolo'gies) Hill be 
adopted by uomen and oth(H~ m11§.1l~scale £ar·IfI€H."S 

(2) Develop methods to fficmilor t he socia l and gendtH'~r(1:lat ed impacts 
Cif 1)L~ojeet technologies in the Host Countdes, thus providing 
infofti1a tion to agdcul tut"'al sciontists that can be taJren into 
account in the on~oing t"'6HHmrch p!."ocess and 

{3} Agsist PIs in identifying U.S. and He scientists who can perfol~ 
these functions on a regular basis for the projects 

Tailored approaches to worldng \<lith the projects are necessary at this 
stage in the eRS.? as some projects are r.eH (e.g., integrated pest 
management, bean protein digestibility), others "rill ·soon be ready to 
test varieties and technologies, and yet others a re nearing completion 
of their work. Each of these situations requires different inputs and 
support. f rom the v7ID program. 
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b. Set'"ve as an ex-officio member of thle Tech.nical Comrni ttee: 

(1) Contributing to the revia'" of pl.'oject annual n3ports, Horkplans 
and extension proposalr by pt'oviding a gend~!r and social science 
perspective, and 

(2) Sugge~ting ways that project~l at different s:tages can incorpol:ate 
gender in their research and evaluation agendasl, thus helping 
assure that CRSP-developed materials meet the needs of Homen and 
other small-scale producers and eOnStt.ffi{H'S in the HCs 

Act as a networker for project reports, articles and other .;nformation 
concerning gende r and social science, malting sure ttmt bel~v(mt 
materials are shared among the pX"ojects 

a. Efforts will continue to assure that t;]OID('m an~ nlet.~ui ted to the CRSP 
training programs in equal proport:icm to ffi@fi. 

b. The tUO Specialist t'1i11 uO):k Hith othe!;~8 on. the CRSP ~·1anagement Office 
staff to follol'l up on sttu:lents one:e they complete their studies. 

c. The WID Specia lis t will expand efforts to organize/part icipate in CRSP 
'Vlorkshops, highlighting the importance of gender- issues in agricultural 
research. Included het'a are PI meetinglil, special topical Horkshops 
and student ~'lorkshops in the U. S. ~md HCf$. 

d. The t'JIP Specialhlt ~'lill also ~ear-ch out and ffil2.1tOava ilable information 
about l. hor gender~relatt1ld agricultural uo1:'lrshops and conferences a nd 
will encourage PIs and students to participate in these meet ings. 

3. Antieipated Iapact an He Papu!f,rtions, Especially Small~Seale g'.2;;;OTIH~:<?S a:n.d 
WOID.en: 

The t'i:m program's impact on He populations is channeh~d pr:imarily through 
its impact on p~ojeGt r~saa~~hers and students in the U.S. and He. In 
becoming aware of the relovance of gender as a variable in agricultural 
research, He anticipate teclmica. l s cientists t-1ill be better a ble to 
develop technologies tlv~t are adopted .by intended bent~ficiaries and that 
equity goals "'ill be achieved. 

Anticipated Contribut:!.on of th~! PX'oiect.· 13 Eztension Goals 

A key goal of the CRSP is to im;;!'ove the mall-being of. srnall=scale farmers 
in developing countries through inca:eallling their capac:ity to pl:'oduce, 
cons\!..fY\e, utilize and lil1l.rltet b'<}ans and t::ot-tpeas. In many He t-Ihere the CKSP 
''Iorks, meeting this goal recyuires that attention be p2~id to \-Iomen I s roles 
in agriculture as they often are r esponsible for the production, processing 
and utilization of legt!!iH=~L The rHO pl:-ograffi is a key means by Hhich the 



-292-

CR,C:;P attempts to focus its agricultural research and development process 
on addressing the constrc.ints faced by these and othe]~ small-scale farmers 
and consumers. Its major goals are to facilitate the development of 
tectmologies that \1i11 be adopted by Homen and other farmet's and ccmsu.mers 
and that will raise standards of livin9 and well-b9in9. 

2. U • S. Agrieul tux-al RetHH'u.'eb Pleads: 

1\griculture in the U.S. is also shaped by a nt'oad array of social, economic 
and political forces that have to be c()nsidered in th~! tl:lchnology develop
ment process. Many of the methods and Hays of thinking used iX'l devising 
technology for smal1~scale farmers and 'Homen in the HC:s can be put to use 
in U. S. agricultural research programs •. especially as these programs have 
come to be concerned with issues of sustainability and diversity. 
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lO G FRA~AE 



f¥ 92 97 lOG ~RAME 

Narrat Ive SUfl1Illary 
._------ ,-- "- - --- --_._--,- ---

~!:Q!i!:am §Q~!: 
Support Bean/Cowpea CRSP projects to 
\ntegrate gender analysts ~ nto 

research and tra\nl09 agen<!as so Ulat 
resllHs of technoiogy develo~menlt are 
adopted by farme r s ana consumer s. 

e!:Qj~~L ~!:! !]!Q';i~: 
Ass'st PIs to desIgn re~earch agendas 
for t echnology deve l opment that take 
women's roles a~ producers and users 
of beans and cowpeas i nto account . 

Assts t PIs In deve]op i ng methods to 
evaluate the tmpact of fLec nnoi ogy 
deve l opment on wome n and other use r s. 

ObjectIvely Vertflable indi cators 

1'1easure of Goa] AcM evement : 
AssEiancelllrovide,(hl developIng ami 
i mplement~ng gender sens itive methods 
to Increase product t on and 
ut tl1 2at~on ~V beans/cowpe~s. 
Cont~nue~ pa,~l c ~ pat\on of women in 
tr aIn Ing programs. 

(on~ ~t~ ons i~a t WUUU lind~ ca ~e 

ftW22~§! ~a~UBe~~AcMel!elll: 
~rQv ~ s ~on ov ~nfo~t ~ on on 
cons~ralnts f~c l n9 women aoci other 
sma~u -sca ~e va~ers and cons~~ers 
~sefui ~ n cles"gn~n9 appropr ~ ate 
research agenclas. 

Pro\l ~ s ~ on of ~ nf OII"mQ\U on on iilet~ods 
used to evalu~t e t~e ~m~ac t of 
technol o>lY on warnen and otGler users. 

Identify gender - sens \t~ ve r esear cher s Prov ~ s l on oW names of ~otent~a~ 
who will assist projec t s ~n the above. research~rs ~ n the US and HC. 

Halnta\n the partidpaU on of women 
In the (RSP as P!s ~nd s tudent s. 
OrganIze and partIcIpate ~ n work shops 
where r ole of gender ~nalysl s t" 
lechnology developmen t is discussed. 

Ql!~E~~~: 
Research agendas that reflec t the 
circumstances of women and other ' ow 
resources farmers and conSlune r s \n 
w:s. 

Gring t o iC and management off~ce 
~ttention decl tnes ~~ enroi l ments of 
women student s and other Dar t~ c ~pants 
In the prOgr am. Examine workshop 
agendas. 

~~9~~~~~~ . Q£ Dutp~!~: 
~tffjcuut to quantify . lhe ~roject 
wi ll h~ip ~ o cleve i op research agendas 
that NI n ] ead t o the deve 1 opment of 
new t echno 10g t es t ha t meet the needs 
of women and other limIted resource 
farmers and consumer s . 

Means of Ver \ fic?tlon 
._ - -_._-_._-_._-_ .. _-- .-

(~mpar1son of Bean/Cowpea 
CRS~ pr~gram research agendas 
and genaer awareness with 
those of other a9r~cultural 
cleve~opment programs lac~tn9 
~!~ ~n~ut. Compartson of 
women ' s ~art ' c ' patton rates In 
~ra~n~n9 w~th those of other 
GlgdcuHur1l1 programs. 

[xam~nat~on of annua~ reports 
uo~ o~he~ Droject document at ~ cn 
dem~r.strat ~no Drov~s ~ on of 
~nputs to P2S. Te, and 
other rnana ~emen~ bod les. 

Sam2 

Same 

Examine program ir a ~ning 
r eports. 

Examine workplans, extension 
proposa]s ane! other documents. 

\-lID/FERGUSON 

Important AssumptIons 
----_ ._-------------_._- _.-

B~~~21!ons _{Q~A\. ~!~y~!!g iilr!l~~~: 
CRSP sc\entists i>ccept recorrmenda 
t10ns ancl are accorded means to 
implement them. WID program 
receIves ~clequate support . 

Prov~s'on of adequate support for 
WIO program. Es~abltshment of 
good col 1aborat1ve relation
ships with PEs. Provision of 
suppor t to 'mplement ~ID 
~ecc~2~d~t~uns ~" p~~jects. 

Same 

These ~nc!~v 'dua l s are 
ava ' lab~e to work with the 
Pfnjects and PEs enlist them 
t o parUc'ipate. 
irai ll ing fund s cont! nue to be 
ava ~ hbie . 

Suppor t t o WiO Drogram Is 
adequate. 

I 
I) 
-0 
J . 



Narrat Ive SlmTIary 

Hethods to mon\ior and eva]uate 
acceptabilIty of technologies and 
theIr Impact on women 

FY 92-97 lOG FRAHE 

Object i vely Vertftable Ind \ cato~s Means of Verification 

Same Same, consult PIs. 

Identified research personnel for Same projects to support above act~v\tles. 

Involvement of women in train tng 
programs and as PIs and Co-PI s ;n 
projects . 

!~2U~~: 
\.110 Spec taltst, necessary student and 
secretarial ass \ s lance, orrtce, 
co~puter and travel support. 

Same 

Examtnathm of wm annual reports anal 
otllelf lDocument<:lt\on to deternltrne H 
adequate resources have been made 
avaHabh. 

Compar-e t~e nUlllber of women 
tratned tn CRSP degree and 
J.on-degree programs wH~ that 
~n other AID agr-icultural 
programs. 

Exam~ Ile zmm,a ~ r eports, W!O 
reports Ito V( Dod other 
management ~od~es. 

\.lID/fERGUSON, cont'd 

Important Asslmptlons 

Same 

Same 

~ID program and objectives 
cont~nue to rece\ve CRSP support. 

I 
r J 
\0 
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B~AN/COW~E& C~SP P~OJECT F6SC~l REfO~T ~v LONE mleM~ 
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WOME~ aN DEVELOPMENT 

fiSCAL YEAR PERSOliNEI:. EQUIPMENT lRAVEl OPERATIONS TRAINING*· OTHER DIRECT OVERHEAD ~ A.I.D. US MATCH HC MATCH*** 

fY 81 
n 82 
H 83 
H 154 
fY 85 
FV 86A 

- - - - - - - - . - . - - . - - INC L U 0 E 0 

GRANT #1 TOTALS 
GRANT t'11 PERCENTAGE.S 

f'i! 869 
f'( 87 
n sa 
H 89 
f'l 90 
~v 91 
f'l' 92A 

Grant ~2 S~~tot~lS 
Grant #2 Percentages 

GRA!9r VEAR 

YE~R 1 
YEAR 2 
VEAR :; 
VEAR 4 
YEAR 5 

SO.OO 
0% 

$14,008.311 
21,40S.64 
21,196.27 
23,410.12 
22,911 .36 
30,821.1)0 
18,075.00 

SiSj,S!;u.12 
51% 

33,200.00 
34,850.00 
37,200.00 
39,450.00 
t!1.<f>50.00 

Extension Subtotal s SHI6,350.00 
f~tension Percentages 59% 

GRANT ~2 TOiAlS $338, ~SO.12 
GRANT #2 PERCENTAGES 59% 

SO.OO 
0% 

$0.00 
CLOO 
0.1l0 
0.00 
0.00 
0.00 
QJ!Q... 

i>iUID 
0% 

!l.GO 
0.00 
0.00 
o.co 
!hQQ... 

so.oo 
0·, I. 

$0.00 
4,976.38 

-2,447.86 
2,23a.42 
3,ti68.54 
(,284.81 
U~75.00 

$17,797.29 
7% 

3,000.00 
3,150.00 
3,400.00 
3,600.00 
3,SOO • .QQ... 

$0.00 
m~ 

I>Sn.04 
1,232.15 

812.62 
1,100 .32 

781.62 
2,500.00 

m.J!Q 

$7,513.75 
3% 

1,200 .00 
u,250.00 
1,350.00 
~ ,450 .00 
1. 550.00 

$0.00 $16,950.00 ~6,aOO.Oo 

0% 6% 2% 

SO.OO 534,147.29 Sl l,,3B.7S 
0% 6% 2% 

\.I I T H M A MAG E MEN T Off ICE - - - - - - - - - - - -

0% 

so.o:o 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00_ 

1'>0.00 
0% 

0,00 
Ill. GO 
0.00 
0.00 
!hill!... 

$0.00 
0% 

$6~.90 

205.1S 
3,n ~ ,30 
1,548.90 
1/~2T .27 
~, 147.00 
~,OOO.f.lO 

$0.00 
0% 

$2,550.05 
15,260.73 
9,782.71 

n,885.07 
12,:£85.3i 
11,541.66 
9,025.00 

$9,621.55 $78,430.59 
t~% 29% 

~.100.00 
1,~50.00 
1,250.00 
1,350.00 
Lt.5&.OO 

H,400.00 
18,300.00 
19,600,00 
20,750.00 
2L650.00 

so.oo 
0% 

$17,132.30 
43,OBS.OS 
33,075.10 
40,182.83 
41,874.12 
59,294.47 
30,550.00 fl 

! 
$265,193.91) 

100% 

$55,900.00 
58,700.0°11 
62,800.00 I 
66,600.00~ 
70.100.00 U 

SO.OO 
O'! 

S265 , 193.90 
100% 

$0.00 56,300.00 $97,900.00 $314,300.00~ $314,300.00 
0% 2% 31% 100% ~ 100% 

SO.OO 5~5,92'.55 $176,330.59 $579,493.90i $579,493.90 
0% 3% 30% 100% ~ 100% 

~o.oo 
0% 

so.OO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

so.oo 
0% 

so.oo 
0.00 
0.00 
0,00 
2.:..Q!L 

SO.OO 
0% 

so.oo 
0% 

$0.00 
0%' 

sO.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
Q..Q9... 

$0.00 
o~ 

SO.oo 
0.00 
0.00 
0.00 
0,00 

$0.00 
0% 

1$0.00 
0% 

TOTALS BOTH GRANTS $338, G80.72 $0.00 $34,741.29 $'!I,,:SB.75 $0.00 $15,92L55 $176,330.59 
PERCE~TAGES SOlH GR ANT S 59X 0% 6% 2% 0% 3% 30% 

$579,493.90 '1: $579,493.90 -- ------

100% 100% 
$0.00 

0% 
$0.00 

0% 

"F 19ures through fV 90 Are ectual expendi tures or match reported. n' 91 on are est imates based on budgets submi tted . 

.. .. Training not reported separately until beginning of second grant (5/7/86). 

* .... ·Since the grant document does not refer to contributions by Host Country institutions, n:PQrting ot IiC IlIlltch has not bct:n requir ed. Only in recent ycurs 
have PIs been encouraged to report estimates of He contributions to projec t costs. NI{ = Not Reported_ 

I 
I\.) 
U) 

...J 
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FY 92-9' BEMl/COWPEA eRS1? 
FIW-YEAR PR~~ ~SIOlJ PR()PO::;AL 

a. FY 89-92: Nons 

b. J:Y 92-97: ~Uchi9an Stata Uni~'ersity 
East Lansing, MI 48824 

b. FY 92-97: Dr. Richard Bet~ten 
Departmont of p.gf.'icultuL"al Eeonomios 
l.ficiliqan State Univ(;u:sity 
East L.ansing, torr 46824 

$272,650 U.s.: $0 
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~ri0f Stat.ement of Gt1als and 1\eeomt>lishment.jl D1J.ring 1!Y 91-92 

This :9 a. nO'1 componcmt. initiated June L 1991. 

Beans and cOtipaas aru "Jidely grOt·m by sfll.allh{}lder~l throughout the tropics. 
A1 though an important source of prc)tein in the dillllts of poor households, 
beans and coupea~ have been n€lglec1:ed by the reselJlrch system in many 
de,\rtllopinq countries becaWJe they c~re gro-v1il in asmociation \'1i th ~taplEl 
food crops and ars largely hom~ co!wUIDod. 

1\ major goal of the Bean/Cowpea CRSP is to develop nml agdcul turnl and 
food tecMoloqie9 tlu1t ccm.tdbute1:o increasing the income and improving 
the nutritioMl status of. pt:}or houSJehold~ in Sub~S:ahnrafi i\frica and Latin 
Amedca. Prior research on technology devolopment, and diffusion clearly 
shoug that social/cultural, oconomic (resource constraints), and 
institutioMl faetcn:'s condition sfrulll-9calo fcu:ftIers I and poor consumers I 
willingness and ability to adopt n~m agricultural and food technologies. 

The goal of the Prograru Economist initiativG js tel increase the imract of 
the CRSPs by (1) advising both th® Z,laM9'aID~:m.b Offic@ and existing/fiEm CRSP 
projects as to appropriate methodoloqies for integ'rating socioeconomic 
analysis into tachnieal researetl £}g~ojeetl'J and (2) providing technical 
assistance to implement. these ID(!"thodologiels in selected projects. These 
activities will bs carried out in clo~9 collaboration with the WID 
Specialist. 

To date, several of the CRSP's current technical research initiatives have 
inco~orated socioeconomic and WID issuea int.o their resea~ch agenda. In 
response to A.I.D.'~ increasing concern regarding the impact of 
aqrieultural r0s@arch. in tho fivQ~·yea.r @~t(,m~ion th€lre is a need to 
egpand the breadth and intcnBity of the socioeconomic resea~ch in both 
on-goifiq and nowly propoged projacts (i.eo, integrated pe9t control, food 
technology). This will be achieved through direct assistance to projects, 
participation on th@ eNSP Technical. Corumi ttas and by promoting nabrorking. 

To achieve th~HiJQ object.ives, thG! Pt'ogram Economist t1'i11 be an agricultural 
economist (0.4 F'TE) and will share a ha.H·~time graduate assistant tIith the 
~n:D program. Additional personnel (local and Host Country) uill be 
identified as specific research activities are identified. 

The objective of the Program Econorelist, during t.he 1992-1997 extension 
period, is to increase the imp.flct olf the eRSP I s technical rese"u:'ch 
projects by assisting projects to identify, develop and implement 
methodolO9'iGl! to systGfi\fltica.lly and, objectively: 

a. Identify representative (i.a., sampling procedures) farmers/consumers 
to become involved in participatory and assessment research activities 
(i.e., baseline surveys, consu.mer panels, on-farm trials, adoption 
studies, impact studies, as discus~ed below); 



-302-

b. Document the baseline status of beans/cot~eas and their associated 
technologies in selected CRSP target countries, in order t~ facilitate 
subsequertt assossment of reseat·ch impact; 

c. Identify and prioritize enviror~flGntal, tecllnical and ~ocioeconornic 
factors that ffiU$t be taken int~' account in eBt~bli3hin9 and upoAting 
remG~rch prioriti0~; 

d. Evaluate, ex ante, the economic vi~bility and Bl)cial acceptability of 
prototype technologies in the "recess Qf being dsvelopad by the 
on""9oing technic~l reflH'}arch initioiati v@s, 

e. Armess th@ constrainta to the t:I.doption ;md parfot'l1h'!nce of promising 
CRSP t(;JcMoloqism, h{!8®d on m!MI.ll-scale introductions of these 
inten:-vQ:'lntioM; Md 

f. AsSe31lJ, ex post, the i mpact of film tmchnolo(Jies dt}v®loped by the Cl~P 
&ltd Emt~ndecl to liffiited""'t'e~ou&'cG fafiUOrg and C{)MU!ne r9. 

Currsnt CRSt' technical :t:es@il\t'ch pE'O'ject9 va ry e(m~idG E'ably in tGfiiU3 of 
rllU!l0€AK"cll focus, stage of dGvelopm~m.t:, and otrengi;h of their socioeconomic 
research cOIDpone~t. To identi f y ap,p~opdate support opportunities, oach 
yQcu.· thm ProgK'am Ec;Qnomist=tht'ough dialcqt!t3 Hi t.1l cm:rcm.t technical P!a, 
the t--lID ~p(i}ciali§t, thlli) Technical COff@.ittQ~ and tIle) Z.lanagem~mt Office~ 

will identify two projects ~or int@n~ivo support. Subsequent consultativQ 
activities m~y ineluda a site visit to advisQ ~n the design Gnd impleru~nta~ 
tion of a roiero-1Gvel socic@eofi~mic study, a~sist~nee in demigninq a 
proposQd Gcoftorniem study~ advice on. tho @fiolysim and inta~~etution of 
da ta tha.t 1m!] beelfi eollect@d9 Md aflloistancfl to PI:fi in idontifying both 
U.S. and HoGt Country economieta to provido gimila~ inputs. 

If fikmneial rC!l30u&>e@B are! IThlllds availabl@p ~@ !.'rol;p;oam Economist ~1i11 (';a~ry 

out maero~lavel ~~qional a~sgs~rn~nts of beang/cOl~iQag and micro=16v~1 case 
mtudi@a in support of selected on~goiDq proj ects. Tho @~cro=lovel study 
will aaS0S9 supply and d6ffi~nd p~osp~cts for b~an~/cowPQa5 . their contri
bution to llOU3{;)nold ineoffi@ i1l.nd nut~ition, C\nd constraiuts «mviron.ruental. 
sccio~conomic and policy) to o%v~nding ~upply and ~tilization. The 
mic&>~levol studie3 will be i molernented as case studies~utilizing the 
mothodologioa d~seribsd ~JOvo=~in CRSP project count~i~~. in collaboration 
t>11 th on=9'oinq tec,hniGaJ. p&"oj EH::ts • 

'l'hflil PY."oqram Economist uill t'"Jo&"lt to egpand the level of economic analysis 
in proj0cts by sQrving as an ex o//ido membGY." of thlri 1'9chnical Committee. 
with 1"aBpoMibility fot": 

1. Contributing to the raview of projects, annual reports, Hor1l: plans, 
and egtension prop~sals, and 

2. l,$mlting ~u9ge9tions regarding opportunities for €lx'pe:mding the explicit 
cons.idt .. ration of socioeconomic considerations into the design and 
IUMi\lYf.3is of ths research ill m:der to ma.ximize l?i:'oject impact on 
limitClci-resouK'ce farmers and COrulUftlors. 
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The Program Econorniet will facilitate th~ flow of. info~tion 
(methodologies, case stUdies, articles, reports) cl:>ncorning relevant 
economic iSBuGa/analysis batwean and among PIs, HOist Country staff' , and 
baan/cowpea scientil1ts at the lARes, SAFGRAO and other regional net'l<1orks. 
In addition, to promoting greater networll:ing among bean/cot·,pea scientists, 
the economist will attend regional/national sciontific meeting~ (including 
tho Annual Farming System~ Research and Extension Symposium) in order to 
identify opportunities for collaboration. 

The Economics Project will 9uppm:t fOf."iiUlll and iniol:'TIlai tL'aining aeti~,itiag 
tlmt ~lill servl!l to Qxpamd economic ,analysis in CRSl? projects by: 

a. Identifying appropriate economil:;!s courses in which technical scientists 
enrolled in U.S. dograe pro<}L'aro:a could enroll; 

h. t·lorkinq ~lith the 14anaq€!ment OffiCE} and PIs to assist returning Hos t 
Country scientists to incorporate economic anaJ.ysis into their 
re~earch program; 

c. Organizing and p~u:ticipatin9 in ITI~thodolo9ical worlcshops (jointly ~Ti th 
the WID SpeeifAlimt) for PIs and Host Country 13c:ientists (both in the 
U.S. cmd in aelectsd countries ) designod to b~t!lin participants! hOH to 
incorporat0 eeoxwmie analys i s iuto their on~o.i.ng research progL'ari'l. 
t'llieX! appropriate, thG Program EcmnOIDiat Hill also organize analysifJ 
m)rlwhopa d@s iC]fisd to train participants in th(!) use of microcomputer 
progrrunm, such a~ SPSS and Quat;:o Pro; 

d. IdcU1.tifying and encouraging Host: Cm,m.tty Slcient.ist:s studying in the 
U.S. to attend t>forh:shops/eonferon~es that focus on methodologiG§ for 
incorporating Gcooomic analY9is into their rGse,arc:h I?ro9~:arnfj .. 

Th~ Program EC:Orul!lliot Hill hav€;} dirmct and indirect impacts. Directly, the 
Program Econcnlli§t t1i11 c:ontribut€l tCI inct"Glasing thG impact of the CRSP t ~ 
technical t'(u1I0areh projects by e:gpar.ldinq th(i} level of economic Gnalysis 
that. is incorpot'ated into CPJSP projElct.S, HAlicn ~'1i11 le.ad to greater 
accept.abili ty of appropriato tQCMOl.Ogy to limited-res ource far;m(u"s and 
consumors in the Host Cou.ntl."ies. !r.ldi L'ectly, tho program ui 11 inerQasQ the 
s~nsitivity of both PIg and Host Cotmtry scientists 1:0 the importance of 
economic analysis in agricultural r€H'.l(ilarch and familiarize them ,dth 
appropL'iate methodologies for incol:'J:lol"ating economic analys i s into their 
projects. 

The ultimata objectiv~ of the CRSP is to improve the living conditions of 
limited-resource farmers and conswnars, by developing and introducing new 
technologies that are appropriate to the needs of these clients. This 
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objectiva can only be achiaved if the nEm technologies are widely adopted. 
The Proqram Economist t-lill serve to increase the impact of the eRSP by 
insuring that critical economic fac:tors a~a taken int.o account in 
eGltabliehinq resaarch pdorities. Elvaluating J;H:ototYI;l€l tecnnolo9ies, 
monitoring farmar/cOnBlliTI@t" adoptioll, and asses9i~9 tho performance of the 
technology under the conditions of limitad~resourcll producGlrs /corummers . 
Furthermore, the Program Economist will promote a multidisciplinary 
apprmlch among biological and sociall schmtists, provide training in 
economic analYBis, support Host Cotmtry i~~titutiofi building (i ,e., 
capaci ty to eax:ty out economic a!lal.ysia ) and promote netlforldng among 
bean/cotfP0a scientists. 

Sinca the 19509, aqricultur€l in th€!1 U.S. has undorgem.m rapid structural 
adjl.UJtments . Today, poliey ~k€lt'g and ~h9 public recognizGl the neod to 
both identify low~input, sustai~bl.o alt6~utiveB to input-intensive 
agrieul tnE's Md to tah:e into aeccnmt tho imp~ct of tech ... noloqy options on 
tho Oc:09Yllltem, eonsumet: health and the socioeconomic viability of limited 
resource famars. Increasingly. D.grricuU\lral sci@ntists at Land=grant 
Un! vorsi ties and indopsndent 1."esoCl!:·ch iUDti tutiOllS are looh:inq to research 
approaches designed to idontify am:ll roopond to tho needs of 
limited-resource farmers in d@velo~,ing countries as a source of innovation 
for U.S. aqrieulturG. Activitio9 t.o be eaK"riod out under the diraction oS! 
tho Program Economist ar~ designed to develop and test ap~ropriatQ 
lillllthoooloqitMJI to both assesg and iu('n:easG tho imp&.ct of agK"lculturaJ. 
research to meet the ne@~ of limitQd~r~gou~c~ farmors and con~Qmars--and 
are applicable to addroflming th.e tl~.Q~ of s imilar client groups in the U. s. 
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Daarrat 've SUlimary Cbjecttvel~ Ve~'fia~le indtcators Heans of Veriftcatton 

f[Q2ram or Sector Goal: 
Support Bean/Cowpea C~S~ projects to 
integrate econ~~' c anaiy~~s tnto Host 
~uuntry (He) research and train~nG 
agenda. 

Pr!!j~£L~~~: 
AS5~St Pr~nct~al !nvest~sators 4~!s) 
to ~est9n research meendas that 
~ncrease the product~on an~ 
uttl~aat'on of be~ns/cowpeas in ~CS 
by l\m'ted-resource farmers/consumers. 

Ass ~ st PIs to ~dent~fy an~ ~nt~tate 
research methodologies that Generate 
'nformation needed to assess t~e 
eCQ"~"~C v;a~lii~y. soc~ai feas~
btl~ty. constratnts to adoption, ~~d 
~mpact of new ~ean/cowpea technolo9Y. 

Carry out reeional assessm2nts of the 
supply-and-den~nd prospects f or 
beans/cowpeas. the~r contr~but~on to 
~ncow~/nutr~t'on \" ~~m\te~-~es~ur~e 
households. and consf!:ra~nts eto 
expanding ~roduct1on/consumpt1on. 

Train Pis and ~C sc'ent~sls ~n 
economic analysts methodo lo!1l ~ es and 
data analysts techn~ques. 

Q~~2~~~: 
Greater adoptton of new technolo9~es. 

Increased sensttlvtty among ~!s and He scientists as to the ~mportance of 
economtc analys~s to projects. 

!~~~ts: 
!Economist. student and secretarial 
~ss1stance. offtce. computer. tra~el. 

~easures of Goal Ach1evements: 
Ass~stance ~rGv~de~ ~n ~es'~n'ns and 
~mpl~~ent'n0 econcmtc stud'e~ that 
contri~ute to project un~erstan~~nG 
of the eccno~~c factors ~nfluencin~ 
project tmpact. Ex~ande~ ~x an~ Me 
sc~ent~st ,art~c~~at~on ~n economic 
tra~n~n9 act~v~t~es. 

CO!l~~UOIJlS i£lat WHo ih'b(l~lCaf!:e Gll1.l"IeOse 
~as Seen Achieve~: 
r~OV ~ s~Gn of Gconom~c insg~hts that 
have ~m~1~cat~ons vor ~w~rov~n~ 
,esearlC~ ~rojec~ ~es~en/trnplem2n
t~t~on. lincorporat~cn QV ~dent1f~e~ 
econom~c factors ~ nto ~roject 
redes~ gln . 

Ccm~eet~cn of elConcm~cs stud ~ es that 
'denlifv opportuntt~es to ~ncrc~se 
the ~m~~~t o~ ~~ojects' ~ese~~c~. ~y 
ta~~n9 ~nto accaunt econcm~c facto~s 
not ~rev~ously cons~de~e~. 

COI\l5)"i~ft ~ OIrl of reg~on:.u"O stud~es t~at 
i)rovhle ~nst2lhts ~nto the slJg:lp ]lIl 
~emancl ~~os~ects ~n~ ccnt~l~ut~on ~~ 
beans/co~~eas to ~~mite~-reso~rte 
producers/consumers. 

Greater ~~c:u$~c" of e~~"~~ic 
analys~s in fo~~l ancl ~nfo~~ 
tra~n~nG ~cttvit ies. 

~\!g~H~~~ _gf C~~f2;!!~§: 
3~ffit~lt to ~l rectuy Quant~fy. 
iioVlever. t~e cCGI[llommt wH 1) he 1 r;Jl to 
develo~ research agen~as that w~~] 
lead to the ~evelo~~n~ o~ ne~ 
technolo9~es ~hat ~eet the needs of 
8im~te~-resource produce~s ancl 
consumers. 

~eview of armual repoa-ts tiQ determine 
~f resources have ~een ma~e avauiable 
at a ievei ~de~uate t o meet t~e 
stated objectives. 

Campar~son of ~evel and type of 
econcm'c analys~s carr~ed out ' n 
projects ~efore i992, c~~pared to 
after U992. 

Ccw~arison of level/ty~e of econcmtcs 
tra~n\ne ~~lemented tn th ~ s C~SP. 
c~~ared to ether A.I.C.-funded C~S~s. 

~ev~ew of annua~ repcr~s. wor~ ~lans 
an~ related ~ocur.~nts that ~C$On
$ti!l~8 the Da-ov ~ shm olF the ~nl»uts. 

~evie~ of tr21n~n9 ~ro~r~ that 
d~.:;nsC:nllte t~e {l)n:)vus~on of ti'ile 
~np16ts. 

[xam~ne ~ nfo~~tton prov~~ecl to PIs. 
econcm~cs ~eports/stud~es c~lete~. 
~rt~cles ~ubl~shed, I))apers ~a-esentecl 
and train~ng mate~~a~s deveioped. 

Annual re~orts. reports to the 
Mana9ew~nt Office an~ Techntca1 
Commatee. 

[CONO~ICS SUPPORT COHPONEtH /BERNST!EH 

llllporhnt Assu:ltllt\ons 

Assumottons for Ach!~~n9 Go~l Ta[gets: 
fart'c~,atinm scientists accept reccm
~ndat'ons and are provided the resources necessuy to tmplement them. The 
[conomtcs Support Component receIves 
adequate fund~ng. 

~~~~!1cns for Ach'evi~g_Pur2~: 
~rov'ston of adequate ftnanc'a\ support 
for the Economtcs Support Component. 

Ability to develop collaborattve inter
d'sc~pltnary relattonsh\ps ~\th PIs and He sdent'sts. 

~rov\ston of adequate ftnanc\al support 
tu ~m~iemeni ine studies and resulting 
reccmmendattons ~n the projects. 

Ade~uate tratoing funds are R~de 
<lvaHab le. 

Support to the [conamtcs Support 
Component ~s adequate to achteve 
objecthes. 

EconOOI;cs Su~port Component and 
object ives cont i nue to recetve CRSP 
support. 
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f i SCAL 'il'EAR 

fV 81 
H 82 
FY 83 
f'l'84 
H 85 
f'! 56A 

.,RAIH 1'41 TOiAlS 
GRANT ~1 PERCENTAGES 

rv B6B 
H B7 
n 88 
'iY 89 
fY 90 
r'( 91 
F1 92A 

Grant #2 S~~totais 
Grant #2 Percentages 

GIH\~H YE,II,R 

YEAR I 
YEAR 2 
'tIEAR ::; 
YIEAR ... 
VEAR 5 

EJ:ltension Subtotals 
Extens i on Percentages 

GRAlH 012 TO'fAlS 
GRANT ~2 PERCENTAGES 

TOTALS BOTH GRANTS 
PERCENTAGES BOTH GRMHS 

li"ji' m ~'ii?~~f\?~ ~';l ';l e£ 
;;;~ ~ '~~? w; .6 ~~'iJ tt~t:';; 

~ 
~l~'-r ,Fo/ rt:1 

c:.;;..~ Y;!:;".tl ~ ~,"","".:7 

~'I:'! ~ 
~~ fi~'Ir~\ t~\'" 6.1, .:1 \1\rA::.<"~ 

~[EA~lCP~9E~ ~esp P.ijQ.Jt{;T F8$C~~ Irn[EPO~T [Sly, k~~~ g1f~~~ 

PROGRA~ ECO~OMaST 

PERSONI4El §.9Y!ft1.f1:!l !.illU OPfRATlOIIS T~AIN!NG~ft OiHE~R~ PVERHEAO ~ ~J.::.!h US ~>1ATCH 

- - - - - - - - - - - - - - " COM P 0 N E N i NOT I II! E K I ~ , ENe E - - - - - - - - - - - - - - -

SO .OO W.OO $0.00 M.OO M.OO SO.OO $0.00 I so.oo $0.00 
0% OX 0" 0% 0% 0% 0% 0% 0% 

......... - - - - - - - - - . t D M P 0 N E ~ T N OT I U E )( S TEN C E - - • - - ---- .. - ... -

i 
8,505.00 2,000.00 1,500.00 200.00 O. fiO 124 . 00 4,338 . 00 ~6,667 . 00 I 0.00 

t7,690.00 a.co 600 • .Q!L HIO .OO 0.00 100.0(} 7,760.00 26 250.00 i 0.00 -- --
$26,195.00 $2,000.00 $2, too.oo S300.00 SO.OIll $224.00 S~2,098.00 542,9H.OO I $42,917.00 $0.00 

61% 5% 5% .5% 0% .5% 28% 100% ~ OO% 0% 
, 

28,100.00 «:l.OO 3,O()O.OO 1,200.00 0.00 1,100.00 ~5,O50.00 S48,1.,50.CO O.CO 
29,500.00 0.00 3,200.00 1,250.00 0.00 1,~50.()G 15,aOd.OO 5u,900.00 0.00 
::n ,500 .00 (LOG 3,400 .00 ~,400.00 0.00 1,275.00 16,9?5.00 54,500.00 O.Ou 
::n,400.00 0.00 3,600.00 1,5M.OO 0.01) 1,350.00 H,950.00 57,aOO.00 i 0.00 
35 , 250. 00 0.00 3,800.00 1,SSO. QO . C.Q!L 1. 450.00 18.950.(lCl 61,000.00 (LOa 

$157,750.00 iO.OO S17,OOO.00 $6,900.00 $0.00 %,325.00 £.84,675.00 ~:)7' "'''0 no I "2 7 2 65" "0 $0.00 
58% 0% 6% 3% 0% 2% 31% 

"'~. ~ , -~ • ~v I ~ , , " . v 
O~ 10u% 100% 

!"B3,945.00 $2,000.00 S~9t~OO.OO $7,200.00 SO.OO ZO,549.0() $96,773 .00 S3~5,567.00 $:$15,567.00 SO.OO 
58% ]1~ 6:21, 2% 0% 2% 3.% 100% 100% 0% 

$0183,945.00 $2,000.00 !li19,100.00 $7,200.00 SO.OO $6,549 .00 $96,773.00 5315,567.00 $315,567.00 SO.OO 
56% 1% 6% 2% (,;;. 2% 3'~ 10;))(, 100% 0% 

~9ures through H 90 ere ac;tual expench tures or rn.etch reportc.-d. f\I 91 on Gre e::;t imates based on bud!,lets submi tted. 

' .... fraining not reported separilltely until beginning oj' second !:rant (517186). 

IIC MATCH*** 

SO.OO 
0% 

0.00 
0.00 --

'So. 00 
0% 

0.00 
0.00 
O.oe 
0,00 
(LO!) 

SO.OO 
O~ 

$0 .00 
0% 

$0.00 
0% 

""'''Since the grcnt document does not refer to contribut ioi.s bV Most C:>untry i ns~itutions, reporti ng of He nl.1t~h hns not t.·~cn rC<Juin·d. Only in rtccilt yen l" s 
heve Pis been encouraged to report estimates of He contributions to project costs. Nil = 1Jot Reported. 
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D a ~ ~'W ~ k'revlouS rage ~jan.K 
8EA~/COWPEA CRSP PROJECT FOSC~L REPO~T ~y l~NE BTEM* 

PlA~~ONG G~~NTS FO~ PROJECTS ~Em~G ~EO~GA~aZeD 

fISCAL VEAR PERSONNEl. £QU I PMBH TRAVel OPERATiONS lRAI~iNGQ~ OTHER DIRECT OVERHEAD !Q!&.§. ~ US MATCH He !'lATCH""" 

n 81 
f'( 82 
fY 65 "--'-" '--" -'COMPONEN · NOT I ~l EX! 5 T E M C E . - . . . - - • . - . - - . -
FY84 
fY 65 
f't 8M 

GRAtH (J1 TOTALS $0 .00 $0.00 ~o .oo 50 . 00 SO . OO to.OO $0 .00 SO .OO I so .oo $0 .00 $0 .00 
GRANT #1 PERCENTAGES 0" 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

i"( 868 
FV 87 
i'V 88 - ' - ' •..• - - - • - •• - COM P 0 ~4 IE ~J i N 0 1" I t~ E ~ U 5 I E ~ C E . . . . - . . . - - . . . . . 
fV 89 
FY 90 
rv 91 0.00 0.00 60, 000.00 0 . 00 0.00 2,069.00 27,931.00 90,000 . 00 . 0.00 0.00 
fY 92A 0.00 0.00 0.00 0.00 Q.JllL 0 .0f! 0 . 00 0.00 ~ 0.00 

Grant ~2 Subtota~s SO.OO SO.OO f.60 .' 000 .00 $0 .00 SO. nil) $2 ,069. 00 $27,93'1.00 $90,000.001$90,000.00 SO.OO SO.OO 
Grant #2 Percenteges 0% 0% 6n~ 0% 0" 2% 31% ~OO% 100% 0% 0% ,. 

GRANi 'IIEAR 

'tEAR ~ 0.00 \).00 0 .00 O.OIl 0.00 Oi.OO 0 . 00 G. OO 0.00 0.00 
YEA~ 2 0 .00 0. 00 0.00 0 .00 0.00 0 _00 0. 00 0.00 O.QO 0.00 
YEAR 3 0.00 0. 00 0.1)0 0.00 0.00 0 .00 0 .00 0 .00 0.00 0.00 
'(EAR ~ 0.00 c.no 0.00 0.00 0.00 0.00 C ",' . vv 0.00 0.00 0.00 
YEAR 5 C.OO 0 . 00 0 .00 2..:..QQ... 0.00 ~.OO ~ 

n. no 0 .00 0.00 

~ Exte~· dor. Subto tals $0.00 M . OO $0.00 SO.OO SO.GO $0.00 so.oo scum SO . GO so .oo ~o.oo 

E~tensi on Percentages O~ 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

GRANT (12 i01AI.S SO.OO $0 . 00 $60,000 . 00 $0 . 00 SO . CO 52,069.00 1>27,93 L 00 $90 ,000 . 00 $90,000.00 SO . OO SO . OO 
GRANV ~2 PERCENTAGES 0% 0% 67% Oel 

'" 0% 2% 31% 1()O% 100% 0% O~ 

TOTALS BOTM GRANTS $0 . 00 $(1 . 00 $60,000.00 $0 .00 $0.00 $2,069 .00 $27,931.00 590 ,000.00 1$90,000 .00 50 . 00 SO.OO 
PERCEIHAGES 80TH GRMHS 0% 0% 6n~ 0" 0% 2% 31% 1005' 100% 0% 0% ", 

--;;-riguresthrough H 90 are actual expenditures or ma t ch reported. H 91 on are estimctes based on budget 
Th i s report ioel ucles ell items budgeted under 'Project Reseorch SUp;.lOrt' e)(cept 1>110 and the Program Economi st. 

uT raining not reported separately until beginning of second erGot (5171S6) • 

..... Since the grant docl!1l1ellt does not refer to c:ontributi ol1S bV Ilost Country instituti(ln!> , reponing of He match hos not Leen requ;red. Only in lect~n1. ye:.n; 
have Pis b€en E'ncouraged ~o report estiwates or fiC contributions to project costs. NR = N0t Reported. 
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SEAN/COWPEA CRSP PROJECT f9SCAl ~EPORT BV l6~E 9TE~* 

PROJECT ~ESE~RCH SUPPORT 

fi SCAL YEAR ~NEL ECUIPMENT TRAVEl OPERAlJONS TRAINING·· OTHER DIRE CT OVERHEAD TOTALS A.I.D. US MATCH HC MATCH"'· 

n 91 
fY 82 
FV 83 ............. "'INCLUDED I.J I T ii MAN ~ GEM E N T O F;: !;E··············· 
FY 84 
F't 65 
n 56A 

GRAIH d./1 TOTALS SO . OO SO . OO SO.OO $0.00 SO . OO SO .OO SO.OO $0 .00 , 
GRANT ~1 PERCENiAGfS 0% 0% 0% 0% 0% 0% OX 0% 

FV 866 SO . OO $0.00 $0 .00 $0 . 00 50 .00 SO .OO SO .OO SO.OO 
f'I1 87 0 .00 0 .00 0.00 0.00 (l .OO 0.00 0 . 00 0.00 
fV 8S 0.00 o.oc, 0 .00 0.00 0 .00 0.00 0 .00 0.00 
Fl 89 7,370.63 13 .00 '.7S.~ . 57 1, 523. 27 0 . 00 9 , 635.7i 9.776.52 33,060.7C 
fY 90 4,923.53 0 . 00 28, 3% . 17 2,582.69 0. 00 2, 'i53 .50 15 , 965 .83 53,979.72 
f'l 9 i 8,100.CO 0.00 9,150 .00 2,200.00 0 .00 i ,80.0.00 15,360 .63 36,610.63 
n- 92A 6 , 100.00 0 .00 6,950 .00 1,650. 00 0 .00 1,401LOO H.640 . 00 27 720 . 00 

$151 , 371.05 1 (rent #2 Subtotals $26,494.16 $0 .00 549,186 . 74 57,955.96 $0. 00 514,989.21 552,744.98 
Grant ~2 ret centages 'i6% 0% 32% 5% 0% 10% 35% 100% I 

GRANT YEAR 

'(EAR 1 5t ,700 . 00 0 .00 56,300 .00 33 ,800 .00 5,600. 00 26,100.00 49,500.00 225,000.00 
YEAR 2 30,350.00 IUIO 33,000.00 19,5aO.OO 3,300.001 'to,SOO .CO 29,050.00 132,000.00 
YEAR 3 19,500.00 :) . 00 21,300.00 12,800 . 00 2,100.00 10,600.00 18,700. 00 85,000 . 00 
'l'IEAR 4 13,300.00 0 .00 ~4,500 . 00 6,70lLOO ~, 5ijO.OO 7,100.00 12,725 . 00 57,825.00 I 
YEAl~ 5 10.300.0.0 0.00 11,200 .0G 60100.00 L 125 .00 5.500.00 9.835.00 44,660 .0.0. i 

E~tension Subtotals St2S,150 .00 $0 .00 5136,30.0.00 $8~ , 800.00 513,625 .00 $67,BOO. GC $119,810 . 00 $544,485. CD I 
Extension Percentages 23% 0% 25% 15% ~C'I 12% 22% 100% I -". 

! 

GRANT ti2 TOTALS $15 ~ ,644. 16 $0 . 00 518~,486 . 74 S89,755.96 $13,625.001 S82, 739 .2 l $172,554 .9b $695 ,856.0.5 
GRANl ~2 PERCENTAGES 22% 0% 26% n~ 2~' 12% 25% 10:lX 

rOTAlS BOTH GRANtS $151,644.~6 SO.OO 5185,486.74 Z39,755.96 $131,625. 0.0 $82,789 .21 $1 72,554 .98 $695,856 . 05 1 
PE~CEWTAGES BOf~ GRA~JS 22% 0% 26% B% 2% 1 2~ 25% 100% 

*Fi9ur~s th rough n 90 Glrc actual e)(~ooitures cr mu-'l ch reported . rY 91 on are estimates based on bt.-dgets submitted . 
this report includes aU items budgeted under 'Pro jec'l: ~eseardl Support' except \.iIO ar.d tt1e Program Economist. 

.... rraining not reported separately until beginning of secord grent (5/7/86) . 

$0 .00 SO.OO SO.OO 
0% 0% OX 

0.00 0.00 
0.00 0.00 
O. flO 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

S151.371 . llS SO .OO SO.OO 
100% 0% 0% 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 . 0.0 

~ 0.0.0 

$544,485.00. SD.OO SD.OO 
'!CQ% (to! 0';; v,. 

$695 , 856.0.5 $0. 00 SO.OO 
100% OX 0% 

$695,856.0.5 $0 .00 $0 .00 
WOX 0% OX 

· '''·S ince the grant dOCUMent does. not refer t o cQ.""tribt.ations by Host Cou-ntry ine~itutions, reportir;9 of He match has ~ot b.'en r-eqlJired. Only in recent years 
hove Pis beer. <:ncouroged to report estimates o f lie contributions t o projecL!:o:'sts. NR = 'lot Reported . 
~ 
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BEAN/COWPEA CRSP PROJECT FOSCAL REPORT BY lONE BTEM* 

PROJECT DEVELOPMENT 

!..!..§fa1 VE AI! PERSONtlH ,EQUIPMENT !MYll OPERATIONS TRAHJlNGIInt OTHER DIRECT OVERHEAD TOTALS ~.I.D. 

H 81 
fV 82 
fY 1:13 
F'f 8', 
n 85 
fV 66A 

- - - . . . . - . - . - . . . . I N ~ l U D E D '" i T H MAN AGE MEN T OFF ICE . 

GRANT #1 TOTALS 
GRANT ~ 1 PERCENlAGES 

fV 668 
H 67 
fY88 
H 89 
fV 90 
n 91 
F'I 92A 

Gran( .:12 Subtotals 
Grant ff2 Percentages 

GI\A~H YEAR 

YEAR 1 
'lEAl! 2 
YEAR :5 
YEAR 
YEAP. 5 

E;<.tensi('ln SubtotaLs 
e~tension Percentages 

GRANT #2 TOT AL S 
GR~NT @2 PERCENTAGES 

T9T~LS BOTH GRANTS 
PERCENT~GES aOTH GRANTS 

SO .OO 
0% 

so.oo 
0.00 
0.00 
C.CO 
0.00 
0.00 
0.00 

SO.OO 
0% 

0 .00 
0.00 
0.00 
0.00 
e.ce 

SO.OO 
0% 

SO .OO 
O~ 

$0,00 
' W 'oJI. 

$0.00 
0% 

SO.OOl 
0.00 
~ .OO 
0.00 
0.00 
0 . 00 
0.00 

SO.OO 
0% 

$0.00 
4,536.58 

0.00 
3,123.94 

0.00 
0.00 

5,533.00 

SO.OO $1 3,193.52 
0% 70% 

0.00 
0.00 
0.00 
0.00 
0.00 

SO.GO 
0% 

24,10U.OO 
i ,650.00 
".275.00 

0.00 
{LOO 

$30,025 . 00 
70% 

so .oo $43,;:18.52 
0% ;0% 

$0 .00 $43,218.52 
0% 70% 

SO.OO 
0% 

so.co 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SO.OO 
0% 

0.00 
0.00 
0.00 
0.00 
,,"\ on 
~ 

SO . OO 
0% 

SO . DO 
0% 

SO.OO 
0% 

~o.oo 
0 .00 
v.O!} 
0.00 
O.CO 
0.00 
0.00 

so.oo 
0·, ,. 

0.00 
0.00 
0.00 
0.00 
0.00 

SO. OO 
0% 

so .oo 
0% 

~o .oo 

0% 

$0.00 
0% 

$0.03 
0 .00 
0 . 00 
0.00 
O.CO 
0.00 
0 .00 

SO.OO 
0% 

so.oo 
OX 

!/iO.GO 
1,905 .37 

0.00 
~ ,312.05 

O . O~; 

a.oo 
2.371.21 

S5 ,5SS .6:5 
30% 

0.00 ~O,35Q.OO 
0.00 70e .00 
o.oa ~ ,825.00 

0.00 0.00 
n nl"\ 1'1. i'- .... 

~ ~ 

~O.GO $12 ,875 .00 
0% 30% 

$0 .00 $18,463.63 
0% 30X 

$0 .00 $13,463.63 
0% ~O" 

so.oo 
G% 

i $0.00 II 

6,441.95 
0.00 

4 ,435.99 
0.00 II 

0.00 \ 
1,904.21 I 

SO.OO 
0% 

$16,782. 15 I $i8,782.iS 
'100% i 100% 

34,f,SO.OO 
2,35C.00 
6,100.00 

t 

~.~~ I 
~1 

542,900.00 1 t42,90a.OO 
l OO~ 100% 

$61,682. is I $61 ,682 . 'iS 
100% I 100% 

$61 ,682. 15 ! $61,682.15 
100% ~ 100~ 

-*F'i·gur".; through fY 90 af e actua l expcndi tures 01' match reported . H 91 on are est imat.:s based on budgets submi tted . 

.... Tr'sining not reported se~'<lrately until beginning of second !:I.'ant ( 5/7186) • 

US MATCH HC MATCH··· 

SO.OO 
0% 

SO.oo 
l!.OO 
0.00 
0.00 
C.GO 
0.00 
0.00 

SO .OO 
OX 

0.00 
0.00 
0.00 
0.00 
0.00_ 

SO.OO 
0% 

$0.00 
OX 

!-0.00 
ox. 

$0.00 
0% 

SO.OO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SO.OO 
0% 

0.00 
0.00 
0.00 
0.00 
0.00 

SO.OO 
0% 

$0.00 
:J% 

$O.UO 
r!% 

....... since the grant dOClnnent do,?,s not refer to cont.rioot ions by Host Country i nstitu~ions, reporting o i!lf. match has 110 t becn n~qu;l f:d. Onl y i n I CC(: lIt YC<l t-. 

have ~ls been encouraged to r~port est;mates of !1C contributions tc. project costs . NR = No!. Reportcd . 
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The Hanagement Entity for the Bean/Col-rpea CRSP is l-1ichigan State University, 
the recipient of the CRSP grant from A.LD. and, as :mch, the entity 
responsible for overall program and fiscal management. Its Management Office 
(HO), .. .,crking closely with the 1-.. L D. Program Officer and the BIFADEC staff, 
(1) implements the program, (2) disperses and maintains an accounting of. CRSP 
A.LD. funds and (3) facilitates the functioning of the projects and the 
management advisory and evaluation groups. 

A.I.D. Progr~~ Officer Dr. Harvey Hortik 
Bureau of Science and Technology 

BIFADEC Liaison Mr. William F. Johnson 

In implementing the CRSP, the Management Office staff coordinates the 
components of the program and helps integrate the projects with one another. 
The t eam reinforces project functioni ng in line uith the CRSP Guidelines, its 
Board of Directors' approved policies and the CRSP Global Plan. It represent s 
the CRSP internationally and encourage s linkages throughout the international 
agricultural research system. 

Financial management is a major responsibility. ~'30rltin~T with the Hichigan 
State University Contracts and Grants offi cer, the MO organizes workshops for 
contrac-:s officers from the Lead Institutions and maintcLins other fOt'lTls of 
regular communications to reinforce accut"clte, orderly and timely reporting of 
accounts and compl.!.an~e \eli th approved pr~~eedures. Cooperation from these 
officials has been outstanding. U.:S . in!:ltitut ions ' fina ncial contribution 
(reguired to be 25 percent of f.unds tha t accl:.--ue to them) a re monitored 
quarterly and reported on an annual basis. The most recellt repo r t is included 
here under Financial Documents. 

Director Dr. Pat Barnes·-McConnell 

Deputy DiL'ector Dr. Russell Frl3 ed 

A&ninistrative Assistant ~·1s • Sue Bungry 

Program Secretari~s Ms. Bonnie Zell 
t-1r. Barry Crass\eleller 

The ma nagement advisory and evaluation groups arE' presented be lOti • 

budgets are included under Central Operatit:lns in this section. 

Exterr..al Evaluation Panel (EEP) - This group is C!omposed of 
eminent international development experts from an array of 
disciplines t:lith n~ other connectio,n \-lith the CRSP. They are 
appointed by A. LD. IBIFADEC to annually r eview and <evaluate 
CRSP management, the projects (Host. Country and/or U.S. sites 
on a staggered basis) and the program as a whole. The latest 
EEP Triennial Review Report is included with this document. 
Current members of the EEP are: 

Their 



Dr. Jack Robins (Chair) 
6707 55th Street, Ct. W 
Tacoma, Washington 98467 
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Dr. Edna McBreen, Director 
Office of International Pj:ogrcUtls 
West Virginia University 

Dr. Kenneth Rachie 
13 Coronado Trace 
Hot Springs Village, AR 71909 

Dr. Art Siedler 
Department of Food Science 
University of Illinois 

u.s. Institutional R@presentatives JIRs) ~ There is one Il< from 
each of the ten U.S. Lead Institutions. The Board of Directors 
invi tas the U. S. IRs to thgiI' Annual l'1eeting eae:h year and 
encourages frequent mailings of it:s minutes and other communi
cations to keep them info~od of overall CRSP activity. They 
are the senior link behl€Hm the cru;p project personnel at their 
institutions and the institutional administration. 

Dr. Eugene Allen 
Vice Pres ident 
AgL'iculture, Forestry and Home Economics 
University of Minnesota 

Dr. James H. Anderson 
Dean, College of Agriculture and Natural Resources 
Michigan State Unive~~ity 

Dr. Louis J. Boyd 
Coordinator, International Agriculture Program 
University of Georgia 

Dr. Carlos Cruz 
Director, Department of Crop Protection 
University of Puerto Rico 

Dr. LruIDy Lund 
Associate Dean, College of Nat'l-,ral and 1\g Scifmces 
University of California-Riverside 

Dr. Kenneth Shapiro 
Associate Dean and Director of International I?rogL-ams 
University of Wisconsin 

Dr. D. Hoods Thomas 
Dire,':tor:, International Programs in Agricul tUl."e 
Purdu~ University 
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Dr. Dale Vanderholm 
Associate Dean, Agricultural Research Division 
University of Nebraska-Lincoln 

Dr. Barbara D. Webster 
Associate Vice Chancellor- Research 
University of California-Davis 

Dr. James Zuiches 
Director, Agricultural Research Center 
Washington State Univerpity 

Board of Dir~ctors (BOD) - Serving rotating three-year t~rros, 

the five members of the BOD are IRs from the ten Lead 
Institutions. They are the policy-making !~dy of the CRSP. 
The policies approved by the BOD are included in the Global 
Plan, which accompanies this dOCUIo~l!nt. The IR representing the 
l~nagement Entity is a standing member. In addition to their 
Annual Meeting, they usually hold one other meeting each year 
and several conference calls. The current members of the BOD 
are: 

Dr. Dale Vanderholm (Chair) 
Associate Dean, Agricultm:al Research Division 
University of Nebraslm~Lincoln 

Dr. D. Y~oods 'thomas (Secretary) 
Director, International Programs in Agricultu~e 
Purdue University 

Dr. Louis J. Boyd 
Coordinator, International Agr:i,::ulture Program 
University of Georgia 

Dr. Ciu los Cruz 
Direetor, Department of Crop Protection 
University of Puerto Rico 

Dr. Eldor Paul 
Chair, Dep~rtrnent of Crop a.nd Soil Sci(;;nces 
Michigan Stat@ University 

Technical Co:m!nittee ('XC) - Composed of ten resea r(:hers, six of 
whom serve three~year terms, this group is responsible for 
internal technical review of the projects. It also serves to 
strengthen the collaboration among the ~rojects of the CRSP. 
Fi ve of the members of the TC are Principal Inve:stigators or 
Co-Principal Investigators of CRSF' projects, one is a Host 
Country representative from either an African or L~tin American 
based CRSP project, two are the le~~e leaders at lITA and CIA! 
and are standing members of the TC, and the final b10 are the 
CRSP tUD Specialist and Pt"ogram Economist, who eire Ad Hoc 
standing members of the group. Representatives from IITA and 
CIAT come to each 'l'C meeting, alt.ernating expennes between 
their institutions and the CRSP. Current members of the TC are: 



Dr. Larry Murdock (Chair) 
Department of Entomology 
Purdue University 
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Dr. Douglas MaXtlell (Secretary) 
Department of Plant f'athology 
University of Wisconsin 

Dr. James Beaver 
Department of Agronomy and Soils 
Upiversity of Puerto Rico 

Dr. Peter Graham 
Department of Soil Sci~nce 
University of Minnesota 

Dr. R. Dixon Phillips 
Department of Food Science 
University of Georgia 

Dr. Jarnas Ted 
Sokoine University of Agriculture 
Tanzania 

Dr. Douglas Pachico 
Bean Program Coo~dinator 
CIAT 

Grain Legume Improvement Progri:u1l Coordinator 
IITA 

Dr. Anne E. Ferguson 
~lID Specialist 
Michigan State University 

Dr. Richard BSfils'i:;en 
Program Eeonorni5t 
Michigan State University 

The ~2nagement Office provides staff support for the management advisory groups 
and implements their recomml!:m&tions. Folt example, the Bom' d of Directors 
determined that international regional meetings '1i th U. S. and Host Country 
lnsti tutional Representatives tIere needed to strengthen program functioning 
and administrative support of projects and their personnel . The staff followed 
through on this decision, organizing and f2lcilitating the first Regional Review 
Evaluation and Planning meeting. Th~ meeting ,·ms held in Latin America (Costa 
Rica) in February 1988, in conjunction uith the annual meeting of the EEP. 
The second f:'egional meeting was held in February 1989 in lIfrica (Senegal ). 

Regular and specially- requested rep?rts to A.!, D. are o!'g'anized and produced 
by the Management Office as are other publications as r€commended by the TC. 
Examples of some of these publications are included with this document. 
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In the initial years--the first phase of this CRSP, the role of the Management 
Office was to negotiate and implement the original eighteen CRSP projects. 
Three documents were activated: (1) l1emoranc.a of Understanding bett-Teen the 
CRSP and each Host Country government, (2) Dub-grants between the CRSP and 
each of the eight U. S. Lead Institutions and (3) sub-agreements betl'Teen the 
U.S. Lead Institutions and each of their collaborating U.S. and Host Country 
partner institutions. Each document re~Jired an assorbnent of U.S. and He 
approvals and signatures. 

The second phase for the !·!anagement Office focused on ImpJ?Orting efficient 
functiolling of the projects and facilitating CRSP management. It has been no 
insignificant achievement to have established productive, cross-cultural, 
multi-disciplinary research teams that cCluld pool their respective resource~ 
creatively and l'lho receive recognition and support it'om their administrators 
for their international 't>lorlt. 

The third phase for the l-1anagement Offi.::e focused on integration. Once 
proj ects were essentially lrlOrking well individually, attention "Tas turned to 
encouraging better integration among the projects and supporting cooperation 
among the researchers and the students l'lorking on similar or related 
problems. This internal collaboration is now s trengthened and the impressive 
achievements are having many important impacts in the U.S., the participating 
countries and beyond. The ~mnagement Office now has tUl~ed its a ttention to 
external programmatic collaboration "lith other CRSPs. Opportunities for 
"intet--CRSPing" are on the horizon and a re receiving cClnsiderable planning 
attention. 

The CRSP has proven its potential for mobilizing U.S. and Host Country 
agricul tural expertise. The challenge is to strengthen even further the 
contributions of the CRSP to the viabiE ty and success of the total 
international agricultural research system. 



BEAN/COWPE~ CASP PROJECT F5SC~l ~EPORl BY lO~E OTE~* 

MAM~GEMENl OFFaCE 

fiSCAL YEAR PERSONNEL EQUIPMENT ~ OPERIHIOMS TRAINING'"'' OTHER O,IRECT OVERHEAD ~ 

fY 81 $117, 278.80 S21,602.77 $121,754.41 $12,054.47 $22,331.60 S93,744.61 $388,766.66 
a 82 171,273.97 8,4!,2.12 66,648.34 13,330.74 22,715.16 \17,389.53 399,799.86 
F\' 83 158,981.88 12,775.00 69.692.82 17,728.43 33,152.53 109,525.16 401,855.82 
Hat. 198,389.00 8,394.00 109,628.00 30 ,903.00 92,660.00 171,039.00 611,013.00 

~ 
F'f 85 206,350.77 3,720.50 90,433.18 38; 116.91 86,905.93 174,645.79 600,373.08 
n 86A 125.952 .21 8,037.85 63.187.10 15.187.13 9.441.55 87.696.28 309.502.12 

~ GRANT #1 TOTALS 5978,226 .63 S62,972 .24 S521,343 .65 §1 27,320. 68 $267,206.77 $754,240.37 $2,711,310.54 
~ GRANT #1 PERCENTAGES 36% 2% 19% 5% 10% 28% 100% 

< 
~s 

0 F\f 86B $65 ,552.67 SO.OO S2,795.CJ $3,171.05 SO.OO $2,253.22 S13,433.51 $87,805.53 

~ 
i'Y 87 169,774 .84 0.00 t5,330.12 11,003 .40 0.00 13,420.23 H)8,321.60 323,850.19 
fY86 181,856.20 16,519.15 21,545. 12 27,392.77 0.00 12,687.64 1{)2,262.34 362,263.22 

~ f"! 89 200,2 ~1.27 3,431.50 24,794.11 19,649.70 0 .00 15,218.21 '109,149.29 372,460.08 
fY 90 217,905.27 2,358.73 11,044.89 17,149.29 0.00 6,990.78 106,817.89 370,266.85 

~ f'I 91 233,750 .25 9,876 .73 24,959.33 23,063.40 0.00 33,190.40 B2,316. 7S 457,156.89 
FV>'2A 150 ,500.00 1. H5.00 11 ,675 .00 0,800 . 00 0 .00 8,750.00 75,950.00 256,850.00 I 

~ 
(.oJ .... 

~ran( w2 S~~tp(StS $i,2i9,556.5u S33,36i.ij Sii6,i43.65 Sii6,829.6i $O.OU S92,5W.48 5650,25L41 $2,23(;, 652.76 \0 

Wi Grant #2 Percentages 55% 1% 5% 5~ 0% 4% 29% 100% 
1 

® GRANT VEAR 

~ '!fEAR 1 265,100.00 3,500.00 25 ,000.00 16,750,1)0 0.00 17,250. 00 145,900.00 $473,500 .00 
~ YEAR 2 278,400.00 2,500.00 27,250.00 'I7,5UO .00 0.00 la,OGD. OO 153,550.00 497,200.00 

fl YEAR 3 296,500.00 3,700.00 29,000.00 19,000.00 0.00 19,800.00 164,000.00 532,000.00 

ff3 
YE AR 4 3'14,300.00 1,750 .00 32,250.00 20,150.00 0.00 21,000.00 17f.,450.00 563,900.00 
'tEAR 5 330,000.00 3.150.00 35,000.00 2'i, 000.00 O.O~ 22. 100.00 183,675 .00 594,925.00 

".::... .. J!1 

Pa= 
Entens ion Subtot~l3 S1,484,300 .00 $t4,600 .~0 $148,500.00 $94,400 .00 $0.00 $98,150 ,00 $821,575.CO $2,661, 525.00 

Extensi on Perccntages 56% '1% 6% 4% 0% 4% 31% 100" 

GRAHT #2 iOiAlS \)2,703,856.50 ~47 , 961 . 1~ $266,643. 65 S2~1,229.6i SO . OO $1 90,660.48 Sl,471,826.41 $4,892,177 .76 
GRANY ~2 PERCE NTAGES 55% 1% 5·' ,. 4% 0·' ,. 4% 30% 100% 

TOTALS BOTII GRAIHS $],682,083.'3 $170,933.35 $787,987.50 $338,550.29 SO . OO $457,667.25 $2,226,066.78 $7,603,488.30 
PE kCHHAGES BOTH GRAIdTS 1.8% i% 10% 4% OX 6% 29% 100% 

"'Figures through fV 90 sre sctuel expenditur~s or match reported . n 91 on ar~ es timates bascC: on ~xigets submitted . 

.... Training not reported sepa.at e l y unt it beginn ing of secoro grant (5/7/86) , 



BEAN/COWPEA CRSP PROJECT FUSCAl ~EPORT ~( ~~~E OTEM* 

80ARD Of OQRECTORS 

FISCAL YEAR PERSONNEL EQUIPMENT TRAVa OPERATiONS TRAINING*Q OTHER DIRECT .QY£RHEAD TOTALS 

FY 81 
n 82 
H 53 - ... ·_·INClUDED \01 I T II MAN AGE MIEN T o i' II' I C IE 
H84 
H 85 
fY 8M 

GRMH 1111 TOTALS SO .OO SO .OO SO.OO SO .OO SO.OO $0 .00 $0.00 
GRANl #1 PERCENTAGES 0% 0% 0% 0% 0% 0% 0% 

n 863 $0.00 SO.OO $2,545.99 50.00 $0.00 SO.OO SO.OO $2,545.99 
tV 87 0.00 0.00 3,601.05 250.26 0.00 943.69 3,083.22 7,878.24 
FV 86 0.00 0.00 16,368.51 188.70 0.00 724.99 7,235.43 24,517 .53 
fit 89 0.00 0.00 36,119.62 3,635.53 0.00 :!l!.8.83 16,8"3.68 56,947.66 
rv 90 0.00 0.00 10,455.69 574.05 0.00 110.83 1.,679.04 15,819.61 
tv 91 0.00 0.00 11 ,429.83 513. 00 0.00 630.78 5,280.46 17,854.07 
fY 9211 0.0!} 0.00 6,425.00 ~ lhQ!L 350.00 2,975.00 1QJlSO.()O I 

w 
N 

Grant #2 Subtotals $0 . 00 50 .00 586,945 .69 $5 ,461.56 SO.OO $3 , 109.02 $40,096.83 $135,613.10 0 

Grant ~2 Percentages 0% 0% 64% 4% 0% 2% 30% 100% 
I 

GRAlJT 1fEAR 

VEAR ~ 0.00 0.00 ~2,500.0!ll 985. 00 0.00 60;) .00 5,915.00 $20,000.00 
1fEAR 2 0.00 (l.OO 13,200.00 990.00 0.00 600.00 6,210.00 21,C:!JO.OO 
VEAR 3 0.00 0.00 13,975.00 990.00 0.00 600.00 5,535.00 22,100.00 
YEAR ,. 0.00 C.OO 14,900.00 995.00 0.00 600.00 6,930.00 23,425.00 
YEAi'! 5 !l.00 0.00 t5,72!LOQ LOGO.OO 0.00 600.00 til 280.{}O 24~600.CO 

Er.tension Sl!btc~als SO.OO SO.OO $70,295.00 ~4,960.00 SO.OO S3,OQO.On 532,SiO.OO $111 , ~ 25 • 00 
E)( tens i on Percentages 0% 0% 63% 4% 0% 3% 30% 100% 

GRt'.NT ($2 TOTALS $(1.00 50.00 S~ 57,240.69 510,421.56 SO.OO $6,109.02 $72,906.83 $246, 7.'iS. 10 
GRANT ~2 PERCENiAGES 0% O~, . 64% 4% 0% 2~ 30% 100% 

TOTALS SOHI GRANTS SO . OO SO .OO 5157,240.69 $10,421.56 $0.00 $6,109.02 $72,966.83 $246,738.10 
PERCENTAGES BOlM GRANTS 0% 0% 64% 4% 0% 2% 30% 100% 

-. "I' i91lres through fY 90 /llf"<e' actual expendi tures or match reported. n 91 on nre est in,ates based 011 budget S SlIhlli t ted. 

""Training not repor ted separately unlit beginning of grant (5/7/86). 



eEA~/COWPEA CRSP PROJECT fOSC~l REPORT ~y lH~E 5TE~* 

TEtCHNCCAl COMMCTTEE 

f iSCAL YEAR PER SOIolNEl EQUi PMENT illm OPERATI ONS TR~INING*~ OTHER DIRECT QVERHEAD TOTALS 

H 81 
f'( 82 
fit 83 . . . . . . IN C l U D E D iJ ! 'j 10 MA N A GE MEN T OFf I C IE .. .. .. - .. 
fY84 
H 85 
f't 86A 

GRANT Iill iOiAlS $0.00 $0 . 00 SO .OO so.oo $0 . 00 so .oo $0 .00 
GRANT #1 PERCENfAGES 0% 0% 0% 0% 0% 0% 0% 

FV 866 $0 .00 so .oo 5,041.08 ~o . oo so.co 0.00 24.59 $5 ,065.67 
FY 87 0.00 0 . 01) 13 ,333. 00 361.53 0. 00 6,540 .85 i O,5Y1.52 30,826. 90 
Has 0. 00 0. 00 ~9,64 5. 01 243. ~ ,< /,J .oo 15 , 762.56 14,973 .45 50,624 .52 
f't 89 0. 00 0. 00 20, 169. 82 207.55 0 .00 2,863.74 9 ,761. 25 33,002.34 
fY 90 0. 00 0.00 31 ,611. 96 768.28 IUlO 538.80 B, 9102.53 47, 037.57 
'f'{ 91 0.00 0 .00 22,690 .66 62.00 0 .00 3,600 .00 11,068.08 37,420. 74 
fY 92A 0.00 0.00 11.500. 00 50 .00 QJ!Q.. 450.0Q... 5, '1 09.61 17,109.81 I 

W 

Grant ~2 Subtotals SO . OO $0. 0051 24,197. 59 $1,69;; . 78 SO . OO $29,755 . 95 $65, 1.,41. 23 $221,087.55 
!\.) 

f-' 

Grant ~2 Percentages 0% Ox. 56% 1% 0% B% ~O% 100% I 

GRANT \fEAR 

'lEAR 1 0.00 0. 00 ~9 , OOO.OO 500.00 0.00 600 . 00 13,400 .00 $23,500.00 
YEAR 2 0 .00 0. 00 ~ 9 ,900. 00 525.00 G.oe 630. 00 8,B45 .00 29 ,900.00 
YEAR 3 0.00 0.00 20,900.00 550 .00 0.00 650 .00 9, 300.00 31, 400 .00 
YEAR l, 0.00 0.00 22 , 150.00 585.00 0.00 690.00 9,850 .00 33,275.00 
YEAR 5 Q.Jill... G.OO 23,275. 00 615.00 0 .00 725.00 10.335 .00 31 •. 950 .~ 

E~tension Subtotsls SO .OO 50. 00 $105 , 225 .00 $2,775.CO $0.00 53,295 .00 546,730 .00 $158,025 .00 
E ~ t ension Percentages 0% O·~ J. 67% 2% 0% 2~ 29% 100% 

GRP,Nl :-;2 lO1AlS SO . GO $0.00 $229 ,422.59 $4, 467 . 78 $0 .00 S33 , 050 .95 $1i2 , 171.23 $379, 11 2. 55 
GRANT ~2 PERCE~IAGES 0% 0% 61% i% 0% 9% 29~ 100% 

TOT ALS BOHi GRANTS SO.OO SO.OO $229,4 2~. 59 $4,467.18 SO .OO $33, 050.95 $112,1 7i .23 $379,1 12.55 
I'ERCEfHAGES SOTH GRAtHS 0% 0% 61% 1% OX 9% 29% 100% 

--;-figures through FY 90 ere ac tual e){p"'nditures or match reported. H 91 on ar(' est imates bnsed or bur:gcts $ulOllittcu. 

""T r aining not reported separately unt i L beginning of sec-ond grant l 5/ 7/ 86 ). 



~EAN/COWPEA C~SP PROJECT FB SCAl ~EPORT BV LONE ~TEM* 

EXTERNAL EVALU~T80~ P~MEL 

f I SCPIl YEAR PERSONNEL EQUIPMENT TRAVel OPERATIONS TRAiNING6* OTHER DIRECT OVERHEAD ~ 

H 8~ 

H 82 
n 83 
HaL. 
fV 85 
F'f 86A 

. - • . • . INC l U 0 E 0 MiT H MAN AGE MEN i 0 F fie E ....-

GRANT m TOTALS 
GRANT #1 PERCENTAGES 

FV 866 
f\I 87 
nSf; 
'f'( 89 
f'I' 90 
H 91 
F1f 92A 

Grant S2 Subtotals 
Grant ~2 Percentages 

GlU,(ljT ¥lEAR 

'(EAR l 
'tEM! 2 
'tEAR 3 
YEI~R 4 
'lEAR 5 

EXl:ension Suhtotals 
E){tension Peicentages 

GRA/·H #2 W TAlS 
GRANT #2 PERCENTAGES 

VOTill.S soni GRANi S 
PERCEN'iAGES BOTH GI! MH S 

SO . OO 
0% 

SO.oo 
0.00 
C.OO 
0.00 
0.00 
0. 00 
D. OQ.. 

50 .00 
0% 

0.1l0 
G.OO 
0.00 
0.00 
0.00 

SO.OO 
0% 

so.oo 
0·, I. 

$O.O() 
0% 

~.O . OO 

0% 

so.oo 
0.00 
a.DO 
0.00 
0.00 
0.00 
0 .00 

SO.OO 
0% 

$0.00l 
9,367.97 

22,884 .05 
19,154.56 
25,973.64 
26,557.90 
23,500.00 

sO .oa $127,938 . 15 
0% :sn 

0.00 
0.00 
0.00 
0.00 
0.00 

18,200.00 
i9,200.001 
20,100.00 
22,000.00 
22.200.00 

$0 .00 
Ox. 

$0.00 
134.81 
244.63 
25.65 

1,357.06 
-457 .56 

1,253.1)0 

$2 ,557.59 
1% 

1,000.00 
1,OOO.i()O 
1,000.00 
1,000.00 
1.075.00 

~o . oo $102,300 . 00 $5 ,075 . 00 
0% :14% 2% 

SO .OO $230,23B.15 $7 ,632.59 
0:, 36% 1% 

SO.OO $23Q.238.~5 $7,632.59 
~ ~I 1X 

$0 .00 
0.00 
0.00 
0.00 
O.Oil 
0 . 00 
0 . 00 

!So.ao 
0% 

$0.00 
10,800.00 
22,600.00 
14,812.50 
25,537.50 
15,025.00 
22.500.00 

$0.00 
OX 

SO.OO 
S,737.17 

19,206.06 
14,276.93 
22,204.64 
17, 274.62 
19,841.00 

SO .CO Z11' , 2f5 .00 S10~ ,546 .42 
0% 32% 30% 

O.Gll 
o.oe 
0.00 
0.00 
0 . 00 

19,500.00 
20,460.00 
2~,OOO.OO 

22,250.00 
22.500.00 

16,300. 00 
11,090.00 
11,950.00 
19,050.00 
19.225.00_ 

$0.00 
0% 

SO.OO 
29,539.95 
64,934.77 
48,269.64 
15,072.84 
58,399.96 
67.100 .00_ 

$343, 31 7. 16 
100% 

$55,COO.OO 
51,750.00 
60,650.00 
64,300.00 
65.000.00 

ZO . OO $105,710.00 $89,6~ 5. 00 $302,700.00 
O~ 35% 30% 100% 

SO . OO 5216,985 .00 S191 , 161 . 42 5646,017.16 
0% 34% 30% 100% 

SO.OO $216,9B5.00 1'>191,161.42 $6.46,017.16 
0% 34% 30% 100% 

"rigures through no 90 ere actual expend i tur es or m<'ltch reported . FV 91 on are estimates b'l<;cd 011 b'ldgcb stJl.xnittcu . 

.... l reirling nut r·(,~'o r tcd separate!;, tint! l beginning of grant (5/7/86 ). 
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BEAN/COWPEA CRSP PROJECT FOSCAl REPORT BV lBNE ITEM* 

SUSCOMu~ACT OVERHEAD 

r!$Cl\l YfAR PERSmmEl EQUm~tNT TRAVEL OPERA r ION.§ TRA!NIMG~Q OTHER DIRECT OVER~IEA;) TOTALS 

f) 81 $20,000.00 $20,000. 00 
FY 82 83 ,750 .00 83 ,750.00 
fY 83 -S,500 . 00 -8,500.00 
n84 0.00 0.00 
H 85 0.00 0 . 00 
H B6A 11,494 . 38 11 , 494 .36 

GIM'H t11 lOii\lS $(1.00 50.00 ~O.OO $0 .00 SO. OO SO . OO $106,744 .38 5106,744 .38 
GRANT ~1 PERCENTAGES 0% 0% 0% 0% 0" I. 0% 100% 100% 

n 86& SO.OO 50 . 00 
H 87 76,219.19 76, 219. 19 
nBS 1, , 2e1.01 4,281.01 
F'I' 80 11 , 500.00 11 ,500.00 
f'( 90 0.00 0 .00 
f';'<n 0.00 0 . 00 
f"{ 92A Q.JllL 0.00 I 

W 
t'J o- n. n.,.,. Grunt #2 Subtota~s ;;J U ... UU SO . fiO $u.Oii 5ij.~j $u . OO SO . OO $92, ()(;O. ZO ~92.000 . 20 \.V 

Grant ,Y2 PercentGges 0% 0% O~ O~ 0% 0% 10\)% 100% I 

GRANT TEAR 

'tEAt-: 1 0.00 0.00 
't~AR 2 0.00 0 . 00 
TEAR 3 0. 00 0 .00 
vtAR 4 0. 00 0 .00 
YEAR 5 0 . ;'30 Q.&Q.... 

Extension Subtotals $0. 00 SO . CO '50 . ()O SO.OO $0 . 00 SO . OO $00 . 00 50 . 00 
E~~ension Pe.cen~ages 0% 0% 0% 0% 0% 0% 0% 0% 

GRlIMi ~2 TOTALS ZO . OG ZO .OO SO.OO SO .OO SO . OO SO . OO $92,000 . 20 $92,000 . 20 
GR~NT #2 PERCENT AGES 0% 0% 0% 0% 0% 0% '00" 100% 

iOiAlS BOllI GRAMiS SO.OO SO .QO SO.OO to .OO $0.00 SO.OO 5198, 744 . 58 '51 98,744 . 58 
PERCENfAG~S BOTH GRAN'S 0% O~ D% 0% 0% O~ 100~ 100% 

- -"figures through !"if 90 are echJal ellpenditures or r.-.atch repol'ted . FY 91 on ere estimates based on N.ld9~ts !>lJ ! ~nitte 1. 

"Training not repel ·ted separately l.',H it Leginn i ng of second ~r 'lnt (5/7/36). 
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~E~~/CQWP~~ £RSP P~O~~CT FmSC~l ~~~O~T ~y ~U~~ ~lEM* 

aOTSWANA/COlO~ADO STATE UNmVERSgTY/a~aCK 

ll' i SC.Al YE AR PH!SONNEl Eau~ TRAVEL OPERATIOMS iRAI N 1~G·Q ~DIRECT OVERHEAD 

fY 81 
fY 82 
n 83 
na4 
fY 85 
H 8611. 

$0.00 SO.OO 
5,152.67 939.00 

75,166.24 7,967.81 
100,342.30 15,521.78 
139,909.72 21,939.08 
§7.449.99 0 .00 

$0.00 
6,875.u5 

10,298.35 
19,769.53 
19,016.11 
4,162.79 

$0.00 
193.80 

2,019.11 
13,336.56 
14,526.93 
-1,g1.40 

GRANT #1 TOTALS $1,08,020.92 $46,367.67 $60,121.83 $31,697.80 
GRMH in PERCEtJTAGES 52% 6% 8% 4% 

$39,176.14 $0.00 
69,480.72 0.00 
16,538.98 0.00 

IH,883.58 
9,055.18 
1,341.13 

$324.97 
6,165.31 
7,188.17 

$4,258.19 
4,013.27 

7'5.7S 

lO.OO 
8,728.19 
9,946.58 

17,676.03 
43,423.37 
20.9n.23 

SO.OO 
4,608.94 

21,827.99 
34,606.48 
46,515.43 
25,151.84 

$1GO,751.40 $132,712.68 
13" 17% 

$2,182.40 $13,907.66 
9,456.33 28,098.60 
2,459.01 7,617.24 

~ 

sc.oo 
26,491.65 

127,226.08 
201,254.68 
285,330.64 
139 363.25 

Z779,672.30 
1(10% 

$61,732.94 
126,269.41 
35,220.2.8 

A.I.D. US MATCH He MATCH··· 

SO.oo so.oo 
0.00 11,181.00 

2,176.00 14,726.00 
64,349.76 20,616.00 

O.OG 5~,65~.OO 
49,823.60 18,564.00 

1>779,672.30 S~16,349.36 $119,340.00 
77% 11% 12% 

$3,268.93 NR 
42;471.79 23,197.(10 

955.89 NR 

fY 669 
1='1 87 
nea 
F\' 89 
IFY 90 
H 91 
fY 921\ 

- • - - - PRO J E C T COM P l E ~ E 0 A S o i' S E PiE M e E R :5 I) , 1 9 S 8 -

GRANT ~2 iOTAlS $125,195.84 
G~A~! ez P~~CE~lAG~S t:.~OJ 

... VA 

SO.OO S12,279.69 $13,678.45 
0% 6% 6% 

TOTALS BOTH G~ANTS $533,216.76 $46,367.67 $72,401.72 $45,376.25 
PERCENTAGES BOTH GRA~TS 53X 5X 7% 5% 

$8,1~7.21 $14,091.74 $49,623.50 112",122.'" S223,222.63 $46,696.61 $23,197.00 
4% 6% 2270 100% ! 76% t6% 8X 

S8, 347 .21 $111,,849.14 $182.336. 18 $1.00~,894 .931$~ ,002,894.93 $161,045.97 $142,537.00 
'" 11% 18% 100% I m 12% 11% 

"figures through fV 90 are actual expenditures or match reported. fit 91 Oll are estimates Lased on budgets submitted • 

.... Training not reported s~par9tety until beginning of second gr ant (5/7/86). 

t) .... s inee the grant document does !lot refer to contriboJt ions by Nost Country inH hut ions, report ing of He match hdS not been rcqlli led . Onl y in rl!cent y.;oars 
have Pis been encouraged to report estimates of He contributions t o pr~iect costs. Nn = Not Reported. 
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8EA~/COWPEA C~SP PROJECT F§$CAL REPORT BY lBNE B1EM* 

BRAZOl/BOYCE THOMPSON ~NSTB1UTE/~OaE~TS 

f R SCPll 'tEAR ~ERSON~IH IEClUIPMENT illm OPERAHONS TRAI~!NG~~ OTHER DiRECT ~J2 TOTALS ~ US IoIATCII Ite ~lATCII*"'* 

t=v 81 so.oo $0.00 $0.00 SO.OO $0.00 $0.00 SO.OO SO.CO SO.OO 
fV 82 54,704.87 6,242.81 35,290.17 12,437.98 9,539.21 20,600.24 138,815.34 . 48,952.32 39,305.00 
FV 83 57,957.03 11,289.39 23,377.55 13,392.47 15,279.96 20,266.42 142,062.82 56,998.23 49,131.00 
n84 80,353.16 16,320 .37 45,050.78 23,107.04 37,548.93 25,418.92 227,799.20 52,647.66 c.IS,'ZB2.00 
f'ij 85 112,643 .85 is, i6L17 'ie ,9 17.~4 23,187.43 3!,,841.63 33,880.65 238,652.(;7 86,166.32 46,323.00 
H 861'. 49.123.61 ~O,a51.00 7.402.07 11511 .63 24.341.35 1f,,15Q.:ii. 117 980.00 37,480.07 29,077.00 

GIlANT fJl iO'fALS $355,382.52 $59,885.40 $130,537.71 $53,636.55 $121,55~.OB S~14,316.57 $865,309.83 $865,309.83 $282,244.60 1;232,618.00 
GRA~1i In PERCfElHAGES 1,1% n 15% 10% 14% 13% 100% 63% 20% 17X 

H 868 $29 ,998.42 SO.OO $10 ,543.34 $6,329.31 $11,(,16.0<) S5,nS.22 $9,132.21 519,167.00 $38,118.14 512,200.00 
n 37 90,525.6.5 31, 7!,6. 75 B,054.69 24,828.36 9,9513.00 23,O~4.7S 24,711.60 159,900.00 85,086.02 25,640.00 
H88 S7.0~a.os 4U.08 19,250.00 25,352.54 2,356.00 15,143.'16 30,604.4.5. 180,159.42 106,782.03 47,900.00 
r;v 89 35,014 .01 0.00 15 , t55.13 27,959.75 14,968.00 ~6.966.47 28,934.&>4 189,000.00 95,272.46 45,900.00 
H 90 92,029.64 O.OC 27,468.67 25,819.93 O. CO 14,835 .80 28,645.76 189,000 .00 107,830.19 45,900.00 
n 91 59,405 .00 0.03 23,299.58 23,200.00 13,950.00 9,547.00 23,998.00 ~53,399.53 Hl2,962.00 68,200.00 
i'Y 92A ""'PilOJEC7 T 0 S IE COM P lEi IE 0 A S o i' S IE ? ~ ~ M 6 IE ~ ::; 0 • 1991 · • . . . 

~ 
Gii~Ni &2 iOiAlS ~i,i,3,wUiij Si., i19.S3 siOO,nL4~' $1:i1:!l.469 .:ll9 sse,650.00 585,257.42 ~146,28~.61 $980,626.0°1 $960,626.00 $229,986.19 $85,740.00 

GRAN1 @2 PERCENTAGES ';'S1b -'.% 11% 13.6% 6% 9% 15% 100" 75% 18% 7% 

iOTAlS eOl~ GRA~iS ~799.373.52 564,065 .23 $239,309.20 $2~1,~25 . 94 $'8,6S0 .ca 5206,8G8.50 52~J,603.~4 $1,S45,935 . 83i$~,845.935 . B3 $51 2,230.79 $318,358.00 
PERCENi~.Gl:S BOlVl GRAWiS 44% 3% 13% 12% 3~~ H% 'l4t 'iom~ I 69% 19% 12% 

-'---.>figw:esthrough H 90 I12re Ilct llSit Or.pendHUfCS or !Mtt'" reporlted. H 91 on ere est imatcs based on budgets suomi Hed. 

·~iraining not reported sepsrateay until begir~~ing of secor~ grant (5/7/B6) . 

the grant document does not re fer to contr it.'l.ltir;1'IS by ~Iost 
s been encouraged to report est imtes of He c(jntributions to 

titutions, rcponin'J ., ' !! ~ ." , ' . ".1; " .; ,, · 1 h" en requit ed. O;ll( 10 I 

osts. NR = Not Rl'f"JI t.·· . 
)/.:ars 
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fISCAl V(AR PERSON~IEl 

FV 81 $0.00 
f'{ 82 2,571.00 
fV 83 19,7631.53 
F'f84 35,'.98 . 37 
fY 85 42,610.87 
n 86A 17 . 0(.8.47 

GPANT #1 TOTALS $171,5 12 .24 
GRA~H #1 PEP.CENTAGfS 45% 

n 868 ~52,l,02.14 
H 87 120,645.86 
H 88 U3,187.66 
fV 89 67,287.33 
f'( 90 
r-v 91 
fV 92A 

GRANT #2 TOTALS 5363,523.61 
GRMH ~2 PEItCEIHAGES 51" 

TOTALS BOHI GRAlHS $541,035.85 
PERCENT AGES BOil! GRAlHS 1.8% 

~E~N/£Qlf~P~~ c.~~p ~~Q~ECT F 8 SC~l R~I?4l.fJl !ElY l 0 ~e. B T~M* 

S~AZ9l/U~G ~ERSHTY OF WaSCONSON/6LSSS 

~i.!l ill)!.E.!-. OPERATlOIIS TRA1N HIG*k OTHER DIRECT Q.I!£.~ .!.Q.!&l !.:...L!h US MilTCH 

SO.OO SO.OO $0.00 SO.OO 1.'>0.00 SO.OO SO.OO 
0. 00 2,577.97 1,940.58 19.50 1,777.25 6,836.30 10,644.97 

2, Sl06 .. 06 3,487 .41. 11.805.60 10,788.58 14,635.54 63 , 336.75 9,910.05 
18,614.51 9,990.52 13,793 .24 836.78 20,530.16 99,2S6.18 11 , 134 . 12 
4, 419.78 6,5 14 . 07 10,364 .4? 2,887.90 6,585.03 75,402 . 14 i 1 ,633. 16 
3 .090 . t!.L 14 . 449 .55 23,013.52 10,696.93 25 ,871.49 154 190.57 1,769.26 

$2'; . 030.96 $39,019.55 $60.93;.43 ~25,23i.69 S69,j'OO.07 $401,131.94 $401,131.94 $45,091.56 
n 10~\ i 5~' 6% 17% 100% an 10% 

:>t66.07 114 .094.01' $3,455.65 $0 .00 $1,961'.40 $18, '180.27 $80,286.20 $10,600.19 
5,206. is 14,870.52 2:6,477.20 0.00 9,844. ~9 (,6, ~;44 • 34 223,586.29 65,547.75 

16,314 .22 13,050. ~9 46,377.08 0 . 00 17,3'5.69 !.~.t)92.a4 261,937.90 52,104.34 
2,462. U 4,088. 1.5 V8 . 423 .0? 0 .00 21,5t.6.02 10,558.47 144,365.49 48,098.21 

·,,·,·· PRO.jECT CO M P lEi E 0 A S o r ~ A V 6 • 1989 - - - • • -

! 
$24, 14B.60 Z,j6, 105 . 23 $94,733 .02 $0.00 550 ,693.50 S140,975 .92 $710,171.88 i $710, 177.68 $128,252.28 

4it 5% 13% 0% n 20% 1()O~ 85% 15% 

$53,179 .56 $75 , 122.78 $155,670.45 $0 . 00 $75, 925.19 $210 ,375 . 9:J $ '1, 'i n. 309 .32

1
$'1 111,309.82 $173,343.84 

5% 7% 14~~ 0% n 19% HlO% 86'~ 13% 
! 

- *F iguresthruugh f'if 90 are IlctU<l! expenditures or ma t ch r epor t erl . n 9 1 on are est imates based on budgets sublli tted . 

.... tr l'l ining not reported sepilra~ely untH begi nning of second grnnt (5/7/86 ) • 

lie M~TCH"''' 

SO.OO 
0.00 

2,409.00 
3,372.00 
5,596.00 
4,797.00 

$16,174.00 
3% 

IJR 
NR 
NR 
NR 

SO.OO 
0% 

$16,174.00 
1% 

.... ·Since the gront doc~nt does not ref e r to contribut i ons by Host Count ry iolstiluti ons , ri£porting of lie m •• tch Las n()t beel' reqlli r cd. On ly in r eCent y:ar~; 
hAve Pis leeeo encour!'lged \0 report est i mlltes o~ He contl'iblJt ions to project costs . iIIR '" Not Rcp()rt~d. 
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BEAM/COWPEA CRSP PROJECT rBSCAL REPORT av LaNE 9TEM* 

B~'ilAZ g l/UN a VE~S S TV Of' W 3 sco~s n ~/MA}{W!JEll 

f (SCAI. 'tEAR 

H 81 
FV 82 
f'i' 83 
H 84 
n 85 
n &sA 

PERSOIllMEl 

SO.OO 
4,632.45 

21,650.1,(. 
37,932.97 
66.915.76 
(,~),?5L29 

EQUIP~lE}H 

$0.00 
0.00 

3,087.50 
650.813 

-1,1'117.14 
lL_~ 

GRANT ~1 TO~AlS $160,382.91 $20, '02.30 
(,1~ANr #1 PERCE~H AGES 4::": 5% 

--------------... -----

TRil.VEl 

$0.00 
3,038.06 
8,797.87 

16,132.8S 
19,898.(15 
jI~.J'?5. 7~ 

SM,l92.'5 
11";:; 

OPERAHONS TRAINING"'''' OTHER DIRECT L,':!lHEAq !Q1~'.S 

$0.00 
16L59 

9,923.92 
7,S10.eo 
9,995.65 

13,361. n 

S41,019.H 
10% 

SO.CO 
6.5i 

2,286.29 
3,33;".89 
5,318.17 
5,955.':'0 

$16,904.86 
4% 

$0.00 $0.00 
2,038.02 9,816.63 

11,079.19 56,S25.2~ 
16,392.81 82,018.16 
20,952.51 122,063.60 
15,813.64 121~94.32 I 

$69,276.17 $392,377.92! 
18% 100%: 

I 

f'( 862 
IfV 87 
fV 88 
ifY 89 
H 90 
f'( 91 
H 92A 

PRO J to C l' CO~'H;l!NED !.l I r Ii BRA Z ! I. J U W I I B l 1. S S PRO J !: C i 

GRGl.NT !11? roHi~S 
GRANT CJ2 PERCEIHAGES 

10lAlS BOIM GkAN1S 
PERCENtAGES SOIH GRAN'S 

$(1,1;0 

0% 

$~8(l,8a2.9~ 

46% 

!!;O.OQ 
0% 

so.co 
0% 

$20,lQ2.30 $64,192.55 
5% 17% 

$(l,(ll) 

0% 

$£,1,0'19'.13 
~O% 

~OcOC~ 
0% 

SO.OO 
0% 

~(l.!)(l 

0• .. ,~ 

$'6,9Gt,.8~ 
l4ll,· 
"I)~~ 

$0.00 
o,~ 

! 
~n.nn I 

oi ----I 

56\'.27'6. H $392.377.92 
18% HlO% 

-;;:-r19ui(.-;:; ~hICU8~' i'V 90 are fjchlal c):(penditures or match reported. f't 91 on ere estimates based on lludgets submitted. 

''·If!llflir<'1 not n~p()rtcd !),::paret'~ly until beginning 0; second arant (517186). 

14.1.0. ~MATCH He MATCH~** 

$0.00 
4,731.11 

29,622.23 
40,103.59 
41,256. iO 

6,121.67 

$0.00 
0.00 

4,217.00 
5,903.00 
7,349.00 
~, 136.00 

$392,377.92 $121,834.70 $20,605.00 

A S 

73% 23% 4% 

o f 

0% 

loll A ': 7, 1 9 a 6 

$(LOO 
OX 

$0.00 
0% 

$392,371.92 $121,834.70 $20,605.00 
4% 73% 23% 

""'·Since till:: 9rflnt d::;~tJ!J'llel\t dc)NI not refer ~o <contributions by lIost C(luntl'y ills\'HlJ~ions. r('porting of He «"<I~l.h hilS not been r,~quiled. Only 
!. b"'t"-' encouraged to report estimatt"s of ,Ie contributiC'l1s to I'rc'~~~r.,·;t~,. 'jR" Not Reported. 
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BEAN/COWPEA CRSP PRO~=CT F9S~Al REPORT BY LBNE 9TEM* 

CAME~OO~/UN\ 3 VE~S ~ TV Of GEORG 8 A/CHAllF .$U-BT 

Fit SCAI YEA.!! PERsormn EQUI?MEIH l.MYli. OPE~ ~ING~~ OTHER D!RECT OVERHEAO TOTALS ~ US MAle.1 HC MATCH*"* 

F~ ~1 SO.OO SO.Ou SO.OO $0.00 SO.OO $0.00 SO.OO $0.00 SO.OO 
F'! 82 7,637.50 9,507.13 5,901.51 31,222.28 (i.00 13,654.02 67,928.44 15,730.68 ... 3,478.00 
F¥ 83 19, 88}.O'" 7.2.527.55 25,9l4.00 35,827.75 .)6,4B.~ 41,484. ?3 211,870.43 31,449.09 41,847.00 
F'f S4 22,844.27 9,989.00 41,586.98 93,979.84 45,9~O.44 48,462.79 261,843.32 158,95~44 511,585.00 
F'f 85 35,363.63 0.00 28,113.03 ~,20 1. 65 21 ,"'?3.64 41,069.81 224,866.76 118, (, ',4 55,103.00 
F't B6A 13.7S0.00 427.50 7,181.16 9:'.394.30 __ O.CO 31.329.48 148,082.44 1'4,965.78 26,462.00 

GRANT 111 1 TOTALS $99,1.78.44 lK I,251.18 $108,722.68 $355,625.82 $133,4Q2.44 $176,020.83 $914,5<;'1.39 ' $~14,59l.39 $439,147.43 $215,475.00 
G.RA~ i tt l PERCENT AGES 11" 4% 12% ?;9% 15% 11" JOO% 58% 28% 14% 

F't &69 so.oo so.oo $(,.00 $34,582.37 $1,236.00 SO.OO $11,640.97 $47,459.34 SO 00 1>0.ilO 
F"f 57 0.:>0 3,944.28 1,079.72 53,664.77 0.00 0.00 6,418.24 65,107.01, 2,752.00 84,954.00 
nt sa 
F'f e9 
F"f 90 . - - - - - - - - P R O J Ee l r Q M P l E , E 0 A S o f S l Pi E M B E R :3 0 • 1987- - - - - - - - -
F'f 91 

.H2,;"".3;1 
F'1 92A 

GgA~! t!? tOTALS $0.00 e~ (H . .!. "):0 C!:'l n"7n ..,..., ~ .. c.o 11""!f ell ib4 ",\"::',1 ,..". so.un iio,C59.:2i $112,566.35 $2,752,00 ~84,9~4.00 _.JI",....,...,.c;.u .., , ,\I, )". U Co. .UQ~, .. , . g..,. .\ill ',4:.JIO.UU 

G~A~a i ~2 PERCENTAGES 0% 4~ , % 7al ~% 0% 16% 100% 56% 2% 42% 

TOTALS 60T H GRANTS £.99 , 478.44 S45,195.46 ~109,802.4G 5443,572. 96 51,236. 00 $133,4'12. 44 S194,080.04 Sl .027, 157.74iSi ,027, 157.74 S44 ',899.43 $300,429.00 
PEflC=Ni AGES BOTH GRAM is 10% 4% 'i 1% 43% 0% 13% 1)n~ 100% ! 58% 25% 1~ 

~i~hrough vY 90 are ectual expend i tures or match reported. ~ v 91 on ere estim~tes based on budgets submitted. 

"'~T roi nin9 not reported separately untH beginning of second grant (5/7/B6). 

' '''''5 ince the grl'nt document does not r efer to oCont ribu~i ons by Host Count ry inst itutions .. fE!porling of He match hns not o.'cn required. Only;n r Cf ellt yellls 
/lave P5 s been encouraged to repor t es t ima tes o f lie cont ribu ti on,> t o proicc t cos t s. NR = I!ot RelJOrteri. 
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eEAN/COWPf~ CRSP PROJECT F3SCAl REPORT BY lmNE ~TEM~ 

DOMmNOCA~ REPUBlDC/UMGVERSOTY OF PUERTO ROCO/BEAVER 

fISCAL YEAR PERSONMEl eQUIPMENT !illll OPERATIONS TRAINBNG** OTHER DIRECT O'.I~ TOTAlS ;'\.1.0. US MI\TCH HC MATCH""· 

1''' 81 $3~.635.08 SO.OO $6i!3.60 5807.45 so.oo SO.OO $34,066.13 $20,034.07 so.oo 
FY 82 114,721.94 13,526.09 9,73U14 953.82 2,343.95 2,550.00 143,834.64 39,409.53 14,588.00 
n 83 106,282.86 13,629.94 9,745.44 3,040.09 3,561.54 3,251.00 134,510.87 37,471.78 18,235.00 
fV 84 136,465.66 670.99 18,235.14 5,859.59 18,902.00 13,164.76 193,298.14 32,911.90 25,530.00 
fY 65 137,410.34 2,580.35 H3,501. 78 23,517.86 35,963.95 12,545.12 230,519.40 41,339.38 29, BOUiO 
fY 86A 69.472.35 0.00 2,395.92 5,422.26 20,765.80 5.181& 106,237.82 14,413.89 12,lGO.OO 

GRPUH tJ1 TOTAL'; $396,994.23 $25,407.37 562,234.72 $39,601.(17 $81,537.24 $36,692.37 $842,467.00 $842,467.00 $185,580.55 $100,254.00 
GRANT (Ii PERCEIHAGIES 

fY 868 
H a7 
Has 
n 89 
rv 90 
FV 91 
fV 92A 

GRAIH fJ2 TOTALS 
GRANT #2 PERCENTAGES 

71% 

PROJECT 

SO.OO 
0% 

3~' 7"'! 5% 

COM SOL lOA 1 IE 0 I.! I T H 
A S 

so.oo $0.00 SO.OO 
0% I)" ;. 0% 

10% 

o 0 M i ~ H tAN 
o f ~Jj A \' 1 , 

so.oo $0.00 
0% 0% 

4% 100% 75" ,. 16% 9% 

R IE P U [; l C I U N lie 0 Y N IE PROJECT 
1 ~ S 6 

!SO. CO 100.00 I $0.00 so.oo $0.00 
0% 0% 0% 0% 0% 

TOTALS eOi~ GRANTS $596,994.23 S25,407.37 $62,234.12 $39,601.01 
!PERCENTAGES 130Y~ GRPiHS 71% 3% 7% 5% 

50.00 $81,537.24 $36,692.37 $842,467.00 I 5842,467.00 $185,580.55 S100,254.00 
0% 10% 4% 100% 15% 16% 9% 

--;;;f'j gures through fY 90 ere ectullIl expenali hires (Ir mstcll reported. n 91 en ere estimates based on budgets submi Hed • 

. ""'"Training not reported separately unti l beginningl of second grs"t (517186). 

* .. "'sinc ... e .... t.he grant document does not refer to contlribll.lt~onSi by ~Iost countrY .... i .. n ... ~ .... ~ ..... t .. it.ution~, reporting of lie mat(;h hilS not been required. Only 
ha'~~:,s been enCf'..Ireg~ to report estimates of !-Ie contributions to proj~;;;::~"9sts. NR = Not Reported. 
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I8EA~/COWPEA CRSP P~CJECT FaSCAL REPORT !BY LDNE OTIEM* 

ECUADO~/CORNElL U~~VERSHTYIWALlACE 

FISCAL YEAR PERSONNEL EQUIPMENT TRAVEL Qf!lL~~ ~NG*~ otHER DIRECT OVERHEAD TOTALS !h!.:.!h US MATCH HC MATCH1r** 

FY 81 $(1.00 $0.00 SO.OO SO.OO $0.00 $0.00 $0.00 SO.OO $0.00 · 
FV 82 5,893.72 14,235.00 13,393.99 12,074.78 20,685.63 17,402.88 83,886.05 35,460.77 7,861.00 
f'I' 83 38,093.46 2,542.88 12,995.95 lZ,490.37 14,604.04 16,436.21 ~7, 162.91 21,882.49 9,826.00 
FY 84 58," ,.26 299.00 22,515.02 4,5J5.40 37,231.27 51,609.92 174,389.87 35,002.65 13,755.00 
H 65 105,724 .5~ 9,148.66 12.534.71 15,512.84 34,446.74 37,872.89 215,240.35 49,015.39 10,572.00 
fV 86P1 60.912.70 0.00 12,696.48 5,239.02 13.8~d.81 21,021.74 113 728.75 32.279.14 6.002.00 

GRAtH fn TOT PllS $268,823.65 S26,225.54 $14,136.15 $49,852.41 $121,026.54 $144,343.64 $684,407.93 $684,407.93 $173,640.44 $16,574.00 
GRANT ~1 PERCE~TAGES 39% 4% 11% n 0% 15r. 21% 100~ 78r. 20% 2% 

H 869 $34,334.01 SO.OO 53,195.71 $469.42 $0.130 $1 2,128.15 S,15,769.25 $65,916.56 1 $18,125.03 $28,000.00 
F'f 81 
fY68 
fY 89 .. .. .. .. - .. - • PRO J E C T COM P lET E 0 A S o f S E PTE M e E R 30. 1986· - - . - - -
FY 90 
fY 91 
FY nA 

GRANT #2 l <HAlS $34,334.03 50.00 53,195.71 M89.42 SO .OO 1312,126. 15 $15,769.25 $65 ,916.56 $65,916.56 $18,125.03 $28,000.00 
GRANT @2 PERCE.Pi rAGES 52% 0% 5% 1% 3% 18% 24% ~OO% 59% 16% 25% 

TOTALS BOTH (RA~iS $303,157.68 $26,225.54 §77,331.86 $50,341.63 $0 .00 ~133,154.69 $160,112 .89 £>750 ,324 .49 750,324.49 $191,765.47 $44,574.00 
PERCHHAGES BOTII (RArHS 4~% 3% 10% 7% 0% 18% 2'1% 100% 16% 19% 5% 

--;t=igu-res-8re actual expenditures or match re~Jrted. 

"'iraining not reported separatel)' ullti l beginning of second grant (5/7/86) 

...... Since the grant document does not refer to contributions by ilost Country institlltions, reporting of HC match ha!> not been requ ired. Only in retcnt ye;."rs 
have Pis been encouraged to report estimates of He contributions to project costs. ~R = Nut Reported. 
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tBllEAiNl/CCWPlEtl1I C!RlSP P~OJIECT FGSCAl REPORT laV lm~E OTEM* 

GU~TlEMAl~/CORMlEll U~SVE~S~TVIWAllACE 

fISCAL YIEAR PERSONNEl EOUI PMIEI1H ~ OPERPlHOI~S lRAI~ OT~ER DIRECT OVERHEAD ~ A.I.O. US MATCH 

f'l' 81 $0.00 SO.OO $0.00 SO.OO $0.00 SO.OO SO.OO $0..00 
n 82 50,291.46 0.00 6,761.08 1,522.88 5,293.24 15,866.11 19,140.85 31,783.24 
1''1' .;3 22,5H .99 8,021.75 11,392.62 1,418.17 32,426.08 24,508.18 100,279.39 26,028.59 
ffV84 51,281.36 19,961. 14 24,691.98 14,699.17 34,480.63 46,225.16 191,346.04 33,439.09 
fY 65 8~,515.61 0.01.1 23,807.93 11,282.09 87,922.07 54,614.98 259,202.68 56,076.80 
fY 86A 24,871.91 (LOO 5,619.21 3,251.60 20,897.91 11,211.83 65 852.52 42,564.85 . 

GRA~n in TOTALS $230,472.15 $27,982.89 $12.344.68 S32,174.51 S181.019.93 $152,426.92 $696,421.48 $696,421.48 SI95,892.57 
GRANT ~1 PERCENTAGES 31% 4" ,. 10% 5% 26% 22% 100% 73% 21% 

fY 861i1 S9.68L03 $0.00 $1,211.17 $64.76 $5,471.84 SH,583.53 $7,427.98 $35,440.31 $ 11.416.61 
H 87 19,606.60 698.00 3,943.69 6, B5.30 20,t.95.16 ~6.666.61 19,1,46.95 86,992.91 60,832.57 
1'\"88 19.603.42 0.00 5,332.48 5,066.90 5,1)82.35 21,043.46 18.9813.71 75,117.82 49,470.38 
FY 89 19,632.77 23,608.23 3,929.22 6,878.95 10.00 30,423.96 17.634.79 HI2,107.92 48,141.94 
n 90 22,923.13 '396.03 2,8<?9.16 3,928.63 3,570.0G 40,031.70 20,950.00 93,910.57 45,820.63 
g:y 91 51,565.15 ',,000.00 1,::127.00 10,623.15 2,000.00 49,275.73 23,864. ~a. 1/,3,655.21 36,869.00 
H 92A • - - - - PRO J IE C i T (I 6 IE C (I M P lEi IE 0 A S (I f S E P 1 IE H 8 IE R 1 0 • 199 1 - • - • -

! 
GRAiH "2 WlAlS $"143,012.1(1 $27,906.18 $24.642.12 $32,697.69 $36,620.45 $~69.0l0.99 5108,312.61 5542,224.7/, $542,224.74 $121,719.56 

GRANT #2 PERCENTAGES 26% 5% 5% 6% 7% 3~% 20% 100% 75% 17% 

TOTAlS SOTH GRANYS $373,484.45 $55,891.07 $96,987.60 $64,872.20 $36,620.45 $350,050.92 5260,739.53 $1,238,646.22 $1,238,646.22 $317,612.13 
PERCENTAGES BOTH GRAIHS 30% 5% Iii%. S% 3% 26% 2~'~ 100% 74% 19% 

-iifiguresthrough fY 90 !'lire actual expenditures or miltch reported. n 91 on sre estimates based on budgets submitted. 

"·Training not reported separetely until beginning of s<e.cond grant (5/7186). 

e grant O(1cument does not refe~ to contribution~.by ~ost Countr~ ~tutions. reporting of lie ffiiltch has not be('" rc~{1uired. Only 
been encourAged to report estllMtes of He contrlbi.Jtlons to proJe~i~~i>!:!\,;;::~1,sts. NR = Not R('portt:d .. 

HC MATCH"" 

SO.OO 
16,310.00 
20,388.00 
28,543.00 
40,106.00 
14,897.00 

$55,003.00 
6% 

$23,000.00 
18,COO.OO 
18,000.00 
18,000.00 
18,000.00 
16,000.00 

I 
UJ 

$59,000.00 w 
N 

8% I 

S~ 14,003. 00 
no 
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BeA~/COWPEA C~SP PROJECT FmSC~l ~EPORl 9Y LmNE mTEM* 

9~CAPIW~SH§~GTO~ STATE U~rnVE~SHTV/SWA~SO~ 

IF i SCAl VlEAR i>IERSOMIIEl EQUIPME NT TRAVEL O:'ERATIOMS TRAINiNG"'''' OTHER DIRECT OVERHEAD ~ £i:.L.!h US MATCH HCMATCH*"* 

FV 81 52 ,346.86 $0.00 SO.OO 51 , 489.55 $96.28 $1,769.71 $5 ,702. 40 SO.OO SO.OO 
IFY 82 48 ,207.00 1, 151.28 1,194.52 3,753.57 7,776. 26 35,572.67 103,655.30 45,672.16 18,537.00 
n 83 110,128.49 0.00 5,985.97 16,/85.55 23,324.26 60,144.40 2~6,368.67 95,353.80 23, 172.00 
H84 146,513.19 3,333 .66 20,720.50 20,873.65 27,244.18 65,172.27 283,857.45 26,776 .. 27 32,440.00 
nBS 148,93 L 26 14, 540 . H 16,558.97 33,638.1 1 30, 527.52 23,972.68 265,368.65 57,231.76 48,651.00 
H 86A 78,)05.30 16,515 . '12 6.403.62 7,232.99 16,542.01 .12,.244.15 141.443 . 19 46,519.{\2 15 ,674 .00 

GRAIH tl:1 TOTALS $534,632.10 $35,540.11 $56,663.58 S83,971.42 $105,510.51 $202,875.88 $1,O19,395.~ $1,019,395.66 $271,553.01 564,525.00 
GRANT #1 PERCENTAGES 52% 4% 6% 8% 10% 20% 100% 75% 20% 5% 

f'I 669 SH,433.26 SO.OO $888.63 $2,479.93 $133. U $2,934.89 IUO,292.38 $34,212.22 $11,940.45 $3,645.00 
PI 87 99,689.98 'i , S05.96 9,692.37 11,366.39 3,681.43 20, 6135. 50 48,272.03 195,393.66 46,562.51 20,925.00 
Has 106,744 .76 1,230.00 6,993.80 13,574 .99 6,440 76 28,1,60.82 35 ,660 .90 199, '06 .03 49,746.93 58,490.00 
n 89 111,176.83 2,603 . 10 3,950.24 13,315.40 2,534.40 18,929.40 33,762.03 186, 271 .1.0 28,783.73 41,850.00 
H 90 120, 026.88 995.59 10,791.38 22,346.93 3, 092 .92 32,225.44 109,455.15 238,934.89 79,014.99 32,075.00 
F'f 91 169, HO.OO i).CO 6.000.00 6,039.00 2,450.001 3];,846.52 32,916.41 252,361.99 55,391.00 32,075.00 
FV 92A • - - - - PRO J E C T \<I ! L l iii IE COM P l IE TED A S o G' S IE PYlE M B E ~ :; 0 , ~ 991 - -, 

GRANT #2 TOTALS M24 ,181.11 $6,634 .65 $l,0,316.42 $69.122 .64 $18,582.64 5137,082.51 5210,359.56 Si. '06,280 . 191 $1,106, 280 . 19 $108,249.89 $83,060.00 
GRA!\H #2 rEIlCHHAGES 56% 1% 4% 6·' 2% ~2% 19% 100% 85% 8% n I. 

TOTALS BOTH GRANTS $1,1513,813 .81 $l,2,174.62 $91,180.00 S153.096.Ob $~8,582 . 64 $242,593 .08 5413,235 .44 52,125,615 .85 $2,125,675.85 $379, 802.90 $147,585.00 
PIERClEl.llAGES BOTH GRAIH S 55% 2" 5% n ~% H% 19"-' H1O% 80% 14% 6% 

eFigures through FY 90 are actual e~perlditures or ~tch reported . fV 91 on are estimates based on budgets submi tt ed. 

·"Training not reported separately unti l beginning of second grant {<;I7I86) . 

"""Since the grant document does not re:fer to contribut i uns by Host Country institutions, reporting o' He match has not been rC'1lJi 1c(J. Oilly in recent years 
ttave PIs been encouraged t o report estim;.tes of ~IC contributlons to project costs. NR = Net Reported. 
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REA~/COW~EA CRSP P~OJECT F9SCAl REPORT BV L6~E 91EM~ 

KE~YA/U~BVERS5TV OF CAL8fOR~eAlWdA8~ES-WE9STER 

F!SC~ PlEliSmINEl EClUiPMEflT ~ OPERAHONS TRAHHWG"'''' OlllER DIRECT OVfR~EAD ~ fl:..!.Jh US ~1ATCH 

n 81 so.oo SO.OO $0.00 $0.00 SO.OO SO.OO SO.OO SO.OO 
r;Y· 82 78,915.31 2,l03.08 22,688.85 12,144.04 4,264.27 29,681.49 149,897.04 16,650.17 
H 83 77,548.13 35,985.63 38,269.39 17,805.02 3,4H.75 28,079.46 201,101.38 49,587.64 
n84 142,852.27 41,518.96 70,317.49 27,834 .23 4,957.31 57,596.00 345,076.26 75,244.21 
If'{ 65 116,499.36 3,768.71 16,Ol2.09 7,371.53 17,'044.93 26,32"(.34 191,134.46 28,145.67 
IF'( 86A 34.416.65 0.00 Hl c06G.Ol 7,6'17.29 71970.95 22,876.26 83 02l. i8 24,935.94 

GRANT ~1 TOTAlS $452,232.22 $83,476.38 5159,357.85 $72 ,852. U $37,751.21 $164,560.55 $970,230.32 $970,230.32 5194,7G3.69 
GRANT U1 PERCENTAGES 47% 9% 16% 7% 4% 17% 100% 67% 13% 

fV Boe $21,430.65 SO.UO 51,499.00 $1,853.8~ $424.00 SO.OO $8,898.23 $3\4.~O5.67 512,159.00 
FV a7 8,672.25 0.00 14.04 2,705.21 0.00 0.00 4,502.17 15,894.33 11,920.14 
H88 
f'{ 69 
FV 90 - . - - . - - - . PRO J IE C 1 COM P l E 1 E 0 A S o f J U ~J E 30, 1981- - - - - . - - -
F'f 91 
fV 92.0. 

GlllliH $J2 TOTALS $30,102.88 $0.00 $1,513.04 £4,559.08 $424.00 £0.00 $13,401.00 $50,000.00 550,000.00 $24,079.14 
GRANT ~2 PER.CEIH AGES 60% 0" 3% 9% 1% 0% 27% 100% 67% 33% 

TOTALS BOTH GRANTS $482,335.1') S83,476.38 $160,87,).89 S77,4H. i9 5424.00 537,751.21 5177, 961 .55 $1 ,020,230.32 $1,020,230.32 5218,842.83 
PERCEIHAGES BOTti GRAND'S 41.28% S.18% 15.77% $' .5'n~ 0.04% 3.10% 11.44% ,00% 67% 14% 

*Figures through FY 90 ere actual exper~itures or mo~ch reported. fV 91 on ere estl~~tes based on budgets submitted. 

·"Trsining not reported separately I.!1ltH ioegl001rt!ll c€ second grant (517180). 

grant document does not refer to contributions by t~ost Country 
encouraged to report est im;ltes of HC contributions t o pro· 

ions, reporting of He match has not been re'll/ired. Onty in 
ts. NR = Not Reported. 

HC MATCH*-* 

so.oo 
45,365.00 
50,952.00 
56,047.00 
61,652.00 
67.811.00 

5281,887.00 
20% 

NR 
IlR 

I 
w 

~R w ..,. 
NR I 

$281,887.00 
19% 

s 



BEAN/COWPEA C~SP P~OJECY F:SCAl ~EPO~T 6V lONE OTEM* 

M~lAWQ/MaCHOGAN ST~TE U~BVE~S8TV/6SlEeS 

fISCAL YEAR PERSON~IEl EQUIPMENT llill!U OPERATIONS TIlAlNUIG"''''. OTHER DIRECT OVERHEAD ~ hLJh US ~lATCIi He MATCH·" 

FV 8t SO.OO SO.OO $0.00 $0.00 SO.OO $0.00 $0.00 SO.OO $0;00 
FY 82 2,010.(JO 0.00 16,820.40 457.10 533.90 16,914.67 36,736.07 0.00 9,731.00 
FV 83 47,735~37 17,258.76 31,271.44 5,944.64 1,417.88 13,981.36 111,621.65 12,343.16 12,164.00 
FV 84 74,715.86 8,534.32 31,163.29 11,597.37 14,219.36 21,139.63 161,429.88 15,196.74 17,03C.00 
t'f 85 122,03Ul3 S,UO.85 31,894.12 17,540.06 2S,COL ~2 21,232.15 226,370.13 19,787.33 36,588.00 
F't UP!. 70,511:1.17 26,485.29 46,287.96 17,597.83 ~6,488.65 20,934.71 198 304.61 5,553.10 18,294.00 

GRANT ~1 TOTAlS 1'317,063.23 560,949.22 $1S7,443 .2 ~ $53,137.20 $57,660.91 §94,20a.S7 $74C,462.34 $740,462.34 $52,880.33 $54,882.00 
GRAM! ~1 PERCENTAGES 43% 8% 21% 7% ex 13% '/00% 87% 6% 7't. 

H 86B $16,791.36 SO.GO S,3,!J42.96 $1,429.17 §1~,690.85 $1,8601.54 514,622.25 ~,9,437.B \\i.0.00 $19,480.00 
FY 87 69,067.96 0.00 24,930.07 7,885.97 24,280.73 9,582.:51 54,476.301 'l'yO ,225 .14 16,265.56 34,350.00 
H8S S6,51a.6~ Q.OO 36,904.28 5,351.18 0.00 16,718.24 49,786.65 ~97,27a .96 18,068.53 34,293.00 
FV 89 65,920.43 331.42 29,384.06 5,217.97 0.00 -2,431.91 29,059.05 BG,481.02 16,907.84 34,776.00 
H 90 110,690.84 21,083.91 55,345.1,2 18,448.41 0.00 25,7~9.46 34,261.45 2lS3, 549.61 7,463.56 24,'50.00 
FV 91 
FY 92A - - - • - PRO J E C , CO M P lEY E 0 Ii. S o f S E ? T EMS E R :3 0 , 19.90-

i 
GRANI w2 fOUil..S $348,9139.20 $21,415 .39 5149,606.79 $41,332.76 $35,97L59 551 ,448 .64 S182,207.70 $830,972.06' $830,972.06 $58,?()) .49 $147,049.00 

GRANT @2 PERCENTAGES 42% 3% 18% 5% 4% 6% 22% JOO" 80% 6% 14% 

TOTALS BOiM GRANTS $666,052.43 S82.364.61 $307,050.00 $94,469.96 $35,911 .58 5~09, 109.5S $276,416.27 !>i,Sl'l,434 .40 $1,571,434 .40 $111,585 .82 $201,931.00 
PERCE~iAGES BOTH GRAM1S 42% 5% 20% 6% 2% 7% 18% 100% S3% 6% 11% 

"'Figures through n 90 ilIr<e ectu~a e):t~nditurp.s or matd, reported. fV 91 on ere estimates based on b-.Jdgets f. ubmiH ed. 

UTraining root ,-eported separately unti l beginning 01 second grant (5/7/86). 

"·"Since the grant docurr.ent does not refi!r tlO ~ontriioutio'ls by Host Country institutions, reporting of itt nllltc"h hos not l...;en required . Only in recellt years 
have Pis been encouraged to report estillldt{·,·- of He c(lntrirutiv!ls to project costs. MR '" Not r:cporl.eo . 
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~EAN/COWPEA C~SP PROJECT FOSCAL REPORT ev L~NE ~TEM* 

~D GER9A/MBCHBGA~ ST~TE UNC~ERS9TV/MARKAKHS 

FESCAl YEAR PERSOMNElI EQUIPMEMi !.Em! JPERATWMS TRAINIMG~o OTHER DIRECT OVERHEAD ~ A.I.D. US MATCH He MATCH"'('* 

n 81 so.oo $0.00 SO.OO SO.OO SO.OO $0.00 so.oo SO.OO SO.OO 
FY 82 4,269.16 12,362.42 12,566.68 2,781.34 110.11 15,529.10 47,618.61 0.00 11,488.00 
n liB 15,468.03 1,690 .50 12,282.16 2,225.59 223.60 5,850.60 37,74:5.45 16,309.74 14,360.00 
GO\' 84 19,51.6.01 13,732.84 1~,626.99 5,576.86 372.84 5,120.01 55,975.55 24,924.72 20,104.00 
f ·., 85 45,579.08 5,023.14 14,200.86 19,89L09 763.12 13,305.06 98,762.35 26,012.50 65,304.00 
n S6A 11 ,228.41 0.00 1.592.94 1,729.72 16.40 3.77 14 571.24 2,720.60 ll..894.00 

GRANT ;ill TOTALS 1>96,09(1.69 $32,808 .90 $52,269.63 1332,207.60 $1,486.07 $39,805.54 5254,671 .43 10254,671.43 S69,967.56 1>127, t50.00 
GRANT ~1 PERCENTAGES 38% B% 20% 13% l% 15% 100% 56% 15% 29% 

H 86B $0.00 SO.OO SO.OO ($8.20) 54,700.00 SO.OO ($1.89) 34,689.91 $0.00 sO.OO 
Pi 87 0.00 0.001 0.00 0.00 ~2,OOO.OI) 0.00 0.00l 12,000.00 0.00 0.00 
F'I' 88 
FY 89 . - PRO J Ee l COM P lEi E D A S o f S E PiE M B E R 30. 1 987 - - - - - • -
F'I' 90 
FV 91 
H 92A 

","41 I~ ...... t _ ...... ~ ___ • 
~~wr #2 TOTALS $0 .00 sO.no sa.oo {$S.20} $16,700.00 "" nn 

"..::.~ n" .. SO.OO SO.OO .;:;>u.vu ''''' . 071 ~IO,oo~.~1 ~IO,OOY.YI 

GRANT ~2 PERCENTAGES 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 0% 

lOiAlS eOTH GRANTS $96,090 .69 $32,808 .90 $52,269.63 $32,199.40 $16,700.00 $1 .'.86.07 539,606.65 $211.36~ .34 $271,361.34 569,967.56 $127,150.00 
PERCENTAGES BOH{ GRANiS 35% 12% 19% n% 6% 1% 15% 100% 58% 15% 

-Ofi gures through FV 90 ere aC'Wat expenditures or match reported. fV 91 on are est imates based on bud.gets subrni Hed. 

UTr-aining not reported separately until beginning of second grant (517186). 

...... 5i ti,e grant document does not refer to contributions bV Host Country 
h encouraged to report estimates of lie contributions to pro j 

report ;"9 of He nk"ltch hflS not t~en 1'<''IlJi red. Only in r 
= Not Reported. 
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f I seAL YEAR 

n 81 
PI 62 
fY 83 
nat. 
H 65 
H 8M 

GRAIH ~t TOTALS 
GRANT ~1 PERCE~iAGES 

H 868 
fY 87 
Has 
H 89 
FY 90 
H 91 
n 92A 

G~A~T #2 TOTALS 
GRANT ~2 PERCENTAGES 

BEAN/COWPEA CRSP ~ROJECT FOSCAl REPO~l BY l~NE 9TEM* 

N~GERB~/UNgVERSBTV OF GEORGHA/McWATTE~S 

PERSONNEL EQUIPMENT TRAVEL OPERAT 1(}''o!S lRAiNING~~ OTHER DIRECi OVERHE AD !Q!lli ~ us rlATCH HC HATCH ... ., 

SO.OO SO.OO $0 .00 SO . OO SO.OO SO . OO SO .OO SO.OO SO.OO 
12 ,366.51 2,617 .77 22,561.11 2,546.97 1,960. 49 10,7B3.99 52,836.84 21,563.53 43,852.00 
9,164.61 73,153.44 5,374.91 37,617.63 15.71 5,n6.21 131, 102.5~ 32,793.65 54,814.00 

10,589 .46 79,722.09 14,106.96 14,981.71 0.00 10,436.06 129,836.28 68,632.85 76,740.00 
41,702.08 64,635.37 17,240.07 62,830.00 0.00 22,607.47 209,014.99 39,877.09 103,130.00 
28,119. 75 25,395.39 4,908.63 51,212.18 0.00 18,698.69 128,335.14 66,123.94 37,495.00 

~1 01.942.41 $245,524.56 $64,191.68 $169,188.49 1:11,976.20 $68,302.42 $651,125.76 S651,125.76 $228,991.06 S140,625.00 
15.7% 

$9,667 .01 
20,S1a.2~ 
19,046.56 
30,096.74 
27,860.95 
64,229.00 

~~n.m$.47 
22% 

38% 10% 

so.oo $431.90 
0.00 1],994 .44 

2,591.57 11 , 099 .94 
15,474 . 72 24,304.30 
8,573.04 ~2,148.'S 

20,000 .00 33,107.85 
? ~ 0 J = t T r 0 

26% 

524,505 .09 $1,472 .85 
40,437.51 29,574.46 
41,865 .53 21,421 .24 
27,771.80 24,17i.79 
33,987.18 21,500.04 
3l,301. 41 ~9,750 . 00 

SEC 0 ~ P lET E D 

e"t: ')1:0 ~i:: 
.... ".." ..... , .JJ $95r0e6 .6~ $~99',368.-52 St23, SgQ .40 

6. 7% 12% 26% 16% 

3'" . .. 

SO .oo 
0.00 
O.CO 
0.00 
0.00 

10% 100% 

$10,564 .56 S52 ,641.41 
25,935.44 ~ 30.760.0S 
21,789.18 117,814 .02 
23,079.84 ~44,a99 . 19 
22,006.44 ~ 26.075.a] 

2,350.35 ~2,525.5 t 209,864. 12 
A S 0 F S E P 1 E M 9 E R 30. 

64% 22% 

§14,234.79 
57,458.95 
38,875 .76 
45,033. 17 
30,245.41 
19,106.00 

199 1 - - - - -

14~ 

$7 ,5 19.00 
12,802.00 
14,000.00 
9,160.00 

20,000.00 
15,000.00 

I 
$2,35u .35 5135 , 900.97 $782 ,054.65i 5782,054.65 S1 10,569.50 $34 ,321.00 

.3% 17% 100% ~ 84% 12% 4% 

TOTALS eOTH GRA MT S $273.660 .86 $298,763.89 5159,278 .29 $369.057.01 Si23,890 .40 $4.326.55 ~2G4 ,203 . 39 S1,433 , ~SO.41 I $1,433,180.41 $339,560 .565174,946.00 
PERCHHAGES BOTH GRANTS 19% 21% 11% 25.7% 9% .3% 1t,% 100% 74% 1.,..-' 9% 

--;-Fj"gureSthrough H 90 ere ac tual e~pendi Wres or match reported . r;v 91 on are est imat es based on budgets submi tted. 

""Training not reported separately unti l beginning 0'( second grant ~5/7/86 }. 

•• .. Since the grant document does not refer t o contdbutions by Host Country institutions, reporting of He match has not been reqllired. Only in recent years 
have Pis been encouraged to r eport estimates of lie contributions to project costs. Nil = Not Repol ted. 
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eE~N/COWPEA CRSP P~OJECT F~SCAl ~EPO~T ~v laNE ~TEM* 

UGANDA/UNBVERSmlY OF CALDfO~~BA-~9VERS~DE/BUDDE~~AGEN 

FI SCAL· VEAl! ff-RSOtllNEl EClUIPMOlT TIlAVEl OPERATlOMS ikAIN I NG~v OTHER DiRECT OVERHEAD ~ iW..:.!h US MAT CH 

fV 81 $0.00 so.oo $0 .00 SO .OO SO.OO $0.00 SO.OO $0.00 
H 82 G.OO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
H 83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
fV84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
FY 85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
trY S6A 1,2522.21 1,683 .88 15,807.71 22, 721.98 145.99 17.841.61 100,723.44 21,970.52 

GRAlH t:lrOTf~l S $42,522.27 $1 ,683 .88 $15,807. 71 »22,721.98 S145.99 $17,841.61 $100, 723.44 $100,723.44 $21,970.52 
GRA~T fl1 PERCEMTAGES 42.2% 1.1% ~5. 7% 22,6% .1% H.7% too:, 82% 18% 

f'{ 86S 
FY 87 
HSS fROJIECT !:~~iSVEII) o N l Y fRO ~1 'j C 'I' 0 S ~ R 1 , 1 9 a 5 T Ii R 0 U G Ii APR I l 3 0 I 

H 89 
fY 90 ! H 91 
ty 92A 

5iUJO I G~A"'T (#2 TOTALS $0.00 $0.00 so.oo t:-n .n,t\ i!O-r.J. nn ~G.OO SO .OU $0.00 $0.00 """",.vu ~v.uu 

GRANT #2 ?ERCE~iAGES 0% 0% 0% 0% 0% 0% 0% 0% 0% ox. 

TOTALS SOTH GRP;WT S S42,522.27 $1,683 . 88 $15,807. 7\ $22 ,721 .98 $0.00 5145.99 $l7.84L61 5100,723 .44 5100,723 .44 521,970.52 
PERCENTAGES 90TH GRANTS 42.2% 1.7% 15. rk 22.6% 0% . 1% ~7. 7% 100% 62% 18% 

"'figures through n 90 ere actual expenditures or mslt ch reported. n 91 Oil ar e estimates based on budgets submitted. 

1O *Yrainil19 not reported separetely unti l beginnir:g 01 s econd grant (5/1186). 

grant document does no\!: refer to contr ibu~ions by II'JS( Countr',' i 
been encouraged to report estimates o f lie contribut ions to F -"lr 

tutiorlS, reporting o f flC match hfl s not bo:en required. Only in 
ts . NR:: Not ':' oportcd. 

HC MATCH**'" 

SO.OO 
0.00 
0.00 
0.00 
0.00 
~ 

$0 .00 
0% 

1 986 

I 
-w 

$0.00 w 
CD 0% I 

SO .OO 
0% 

rs 



B~~/COW~EA CRSP 
!BUDGET ~G~ 'rIME LINES 

A. fV a6 02erational Vea~.fV &1 Ope~a~~cn~l Vea~ . fV 08 O~er8tt~~al V~a~ . fV 99 ~De~aticna] Ve~r.fV 9® Operaticnal ~ear.fV 910perattonal ¥ea~.tV 92 Oper . Year 
" _IS _ A i B • A I fa • A I IS • A I a . PI I e -- ._- _ A ' 

Oct Oct Oct Oct Oct Oct 

Mar H~ I AijlI;'" 30 I ~l:Clr iH 
~ .s. .!. 
,§. .ft .a. 

Jul 19 Apr 27 
.,!, .!, 
.!- .!, 

"l ~ Mali . .!. Mal "; . .!. May "7 • Mal 7':' • .!.May "1 Aprtl 27 
f~fth S~ant 'lear Si~th Grant Vear I 13 . r~!1'st Sr;mfj;Vea~ Sec@:nd Grim!!: 'lear Thh'dJ S~Mt Vear' !F@UIl"il:~ G~ant Veil'.' 

... .j, .& ~ .a. 

.a. .a. - .n, 

.f, ~ .a. 

.,!, .!,. .s. 

.a. ! I 
~ ~ I 
~ ..\. 

./. .!, ..!, .a. ~ ~ 

.a. ~ .& ~ ~ .!, 
,§. ./, ,§. ~ ~ ..\. 
.!, .!. .B. ~ ~ ~ 

c. $2 . €m ail1locatICc!) ~ $S.@3Sm aHOlc::afi:et:il ~ $2.~ m.n~cm\tet!il.g. £;:um~sm anOca\:.~c'l . ~ ~Z.0Sm al1Qcated~ ~3 . i9em allo~at.e~ ~ 
Average m-onU'oly spencil Average monthly speno Average IllCnt31iily slllel'ldi Avera!!le monthly sl))endl 

to be $256.100 to be $222,@~Q ~~ ~e $222.@~@ te ~e $222.e~~ 
Average ~nthly Average monthly spend 
sv~rl ~2~2 ,~~C to De $~66 , 50u 

LINE A: First grant awarded for five years ~e9tnntn~ Octo~er I, 19S~. putting ~rojects on an operat~ onal year that was the A. I .D. fi scal-year. 
A seven-month no -cost extens~on too~ this ori~inal grant to May 6, t986. 

UNE 6: CIRSP extension was funded li:hroullJh a ne'J:! three-year 5)nmt ~naiated GIlay 1, 19ta6 . lhl_ IS, each success he year of the !S)r anl: begins May 7. 

LINE C: A.I.D. al1ocatlons aW~Tded as funds are available. Attem~t ~s wade to have allocation periods run well past the A.i.D. fiscal year when A.I .D. 
frequently must o~erate on cont~nuing resoiutions. 

3341skb:112789 

I 
W 
W 
~ 
I 



Pr~'rious p Blau ':"l " . ' . "" I r' ,~ ~ . ' . , .'~' ." ~ 'age 
,~ 

13V.J5/COWiPEA CRSP EXPENDI"rUlRES BY LINE lTEM* 
lO/Ol/80--04/21~91 

fiSCAL 'lfs..a!i PERSOi>lNEl EQlJIP~HH ~ OPERATIONS TRAINING'" OTHEI<: DIRECT OVERHEAD !Qlill US MATCH HC MATCHu", 

fV a~ $1Sa,458. 70 ~1,602.77 $125,687.67 ~15,936.47 $28,753.93 $120,091.34 5470,530.88 32,434.43 0.00 
~% 5% 2~ 3" 6% 25:'( 100% 94% 6~ OX , 

nB2 732,215.12 n8, 185.89 281,924.70 133,543.42 111,989.37 455,933.55 1,833,792.05 537,649.65 326,386.00 
40r. 7% 15% 7% 6% 251' 100% 68X 20% 12% 

rV a3 1,124,858.1«1 2194,945.09 376,746.97 243,429.64 227,707.97 485,640.73 2,743,~::!8.50 582,979.41 426,239.00 
41% tot 14% 9'': 8% 18% 100% 73% 16% 11% 

HS4 1,641,854. 14 321,503.60 626,196.68 416,631.90 444,297.51 741,231.07 4,191,716.90 887,225.28 575,091.00 
39% SX 15% lOX 10" 18% 100% 74% 16% 10% 

r::v as t ,998,779.60 272,217.62 490,785.46 543,743.44 601,171.60 740,533.02 4,647,230.74 784,OB.IT 766,830.00 
43% 6~ 10% 12% 13% 16% 100% 75% 13% 12% 

FY S6A 1,142.963.27 155,163.99 285,301.49 356,191.39 334,866.32 46',788.71 2.736,275.11 631,476.88 368,685.00 
42% 6% 10% 13% 12" 17% 100% 73% 17% 10% 

G!W4T til TOTALS $6,799,128.93 §1,113,618.~ $2,136,644.97 51,709, 476.26 $1,748,786.70 $3,005 ,218.42 $16,622,874.24 $3,455,779.42 $2 ,463,231.00 
GRA~T g1 PERCENTAGES 41% 7~ 13% 10% ,,% 181.. 100X 74% 15% 11% 

FV 60S 445,984.85 166.07 61.175.94 ~03,280.S" 10',505.04 63,262.00 204,765.90 980,140.61 li39,418.92 201,535.00 
46'1: .02% 6% 11% 10% 6% 20.98% 100% 71~ 14% 15~ 

fY 87 1,059,769.03 36,889.47 193,449.63 257,133.35 238,816.03 153,629.15 634,1IT.48 2,578,864.14 631,793.45 261,911.00 
41~ 1% 8% 10% 9% 6% 25% 100% 74% 18% 8% 

naa 1,08',958.30 42,465.19 269,663.46 286,359.57 156,273.39 217,707. 06 559,233 .81 2,613,660.78 598,94i.01 375,183.00 
42"k 2% 10% 11% 6r. 8% 21% 100% 73% H% 10: 

FY 89 1,050,547.25 74,977.15 295,649.03 293,949.56 169,356.63 171,652.64 536,436 .60 2,597,56S.sa 609,242.36 280,516.00 
40% 3% 1'% 11% 7% 7% 21% 100% 75% in. 8% 

f'l 90 i.140.S31 .~3 81,792.64 363 .5t2.01 316,904 .41 tV.:32S.37 232;419.02 554.713.21 2 , ~t..51)~.09 "l34.106, 29 582,044,00 
40% 3% 13% 11% 5% S% 20% 100% 68% 18:' 14~ 

F'I 91 1,399,702.04 162,957.50 470,397.69 324,004.49 293,989.50 29:S,610.82 741,568.44 3,686,230.48 569,603.00 617,481.00 
38% 4% 13~ 9% 8% 8% 20% 10~ 75% 12% 13% 

i'V 92A 619,£07.00 S1,?93.0l) 171,358.00 Wl,255.00 143,95S.00 77,923.()O 338,940 .02 ' ,527,034 .02 169,9IT.OO 288, 721.00 
41% 3% 12% 8% 9% 5% 22% 100% 77% 9% 14% 

Grant ~2 Subtotals 56.797,599.90 $451,041 .02 $1,836,205.7651,704,887.21 51,238,226.96 $1,2~n,203.69 53,569, 635 .46 $16,800,000 .. 00 $3,503 ,082.03 52,607,391.00 
Grant e2 Percent~9es 41% 3% 11% 10% 7"~ 7% 21% 100% 73% 1S~ 12" 

GRANT YEAR I 

wro",... • 
J"C:Aa\ • i"a4,100.00 03';,525 . 00 431,\)5\).00 32\),385.00 302,025. 00 164,500.00 714,3i5 . 00 

- __ I 
j,3~(,900.00 517,560.00 406,005.00 

39% 4% 13% 9}~ 9% 5% 21 % tOO::; 78% 12% 10% 
,Efu~ 2 'i ,397,050.00 ~27,WO . OU 419,55J.OO 139,468 .00 324,725.00 170,540.00 745,967.00 3,525,500.00 544,785.00 1.19,700.00 

40% 3% ~2% 10% 9% 5% 21~ 100~ 79% 12% 9'4 
YEAR 3 1.482,075.00 100,475. 00 440, 325.00 355,679.00 347,875.00 176,525.00 791,146.00 3,702,100.00 580,250.00 438,375.00 

i,O'~ 3% 1 2~ 10% 9% 5% 21% 100% 79% 12% ~ 
YIEAR 4 I ,S6~ , 000. CO 35,700 .00 464,425 . 00 376,255.00 379,775 .00 la3,315 .00 835, 830.00 3,887,200 .00 6"\5,00::.00 456,775.00 

40% 2% 12% 10% 10% 5% 21% 100% 78% 13% 9% 
YEA~ ~ 1,642,250.00 94,700.00 464,945.00 393,4~5 .00 398,975.00 190,97'5. 00 876,300.00 4,,081,560.00 646,875 .00 47/1,575.00. 

40% __ 2% 12% 10% 10% 5% 2"" '10 100% 78% 13% 9% 

Extension Subtotals $7,377,975 .00 S548,3oo.00 52,240,295.00 51 ,755,202. 00 $',753,375 .00 $885 ,855 .00 53,963 ,558.00 $18,554,560.00 $2,906,470 .0052 , 195,430 .00 
E~tension Percentages 40% 3% 12% 10% 9% 5t 21% 100% 79% 12% 9% 

TOTALS BOTH ~~NYS $20,974 , 703.83 $2,172,959.98 $6,263,145 . 73 $5,199,565.47 $2,991,60~.96 53,844,845.39 $10, 538,611.88 551,985,434.24 1 $9,865,331.45 $7,266,052.00 
PERCENTAGES BOTII GRANTS 40% 4% 12% 10% 6% 8% 20% 'OO~ 75% 14% 11~ 

*Figures through FY 90 are actual expenditures or match reported. FV 91 on are est;mates based on budgets submitted. 
--Training not reported separately until ~i~~:ng of second grant (5/7/86). 

***Since the grant dOCum2t\t does not re~er to contributi~~s by Host Country institut i ons, reporting of He rr~ tch has not been required. Only in I'ecent years 
have Pi s been encouraged to report estimates of He cont r ibuti ons t o project costs. NR = Not Reported. 

I 
..-.J 
.j::,. .... 
I 



I?~OJECT 

SOTSl:dANIVCSU 
~RAZll/UMI/BLISS 

SRAZil/UW!/~lcLL 
SAAZH./Sn 
CMER«Xm/UGA 
DQM REP/~lL 
Dm1 aEP/UI?~ 
EaJru>OO 
GUATE(:tlALA 
110MDL!~AS 

HJCAP 
KEtIIYA 
I:aALAWi 
f4E)(!CO 
t.l1 GER I All>lSU 
tUGERIA/UGA 
SENErtAl 
TAiIlZA"-lIA 
UGANDA 
YID 

PERSO!jNH 

4CB,02n.92 
1n,512.24 
180,882.91 
355,:)82.52 
99,476A4 

402,726.49 
596,994.23 
268,823.65 
2313,472.35 
424,888.06 
534,632.10 
452,232.22 
317,1J63.2:S 
140,591.88 
96,090.69 

101,942.41 
3n,432.(~S 

613.213.21 
42,522.27 
------

46,367.67 60,12t.83 
29.030.96 39,019.55 
20, ~ 02.30 64,192.55 
59,$35.40 13Q,531.71 
4~,2S~.18 108,722.68 
1'2,159.41' 98.2%.04 
25,407.37 62,231 •. 72 
26 ,225.54 74,136.15 
27 ,982.89 72,344.85 
33,039.43 12,8f~3.S8 
35,540.17 56,363.58 
63,476.36 159,357.85 
60,949.7.2 157,443.21 
38,055.84 23,250.29 
32,808.90 52,269.63 

245,524.56 64,191.66 
104,212.09 123,845.25 
126,943.47 229,822.23 

1,683.86 15,801.71 
- - - - , M C l U D E D 

BEAN/COWPEA CRSP 
EXPENDITURES BY LINE ITEM 

10/1/80--05/06/86 

OPERATIONS TRAUIING* OTHER DIRECT 

31,697.80 100,751.40 
60,937.43 25,231.69 
41,019.13 16,904.86 
83,636.55 121,551.08 

355,625.82 133,492.44 
97,592.88 158,831.75 
39,601.07 81,537.24 
49,852.41 121,026.54 
32,174.51 18~,019.93 
30,367.85 11.483.53 
63,973.42 105,510.51 
72,852.11 37.(5~.21 
53,137.20 57.660.9~ 
22,926.57 Ti.861.73 
32,207.60 'I 486 .u"-

H9, 188.491 ~976.20 
163,554.09 66,330.69 
a39,Oaa.6i 9i.~26.ic 
22,721.90 145.~ 

\J I T H M AN A·G E I'l E 1'4 i __ O_f_L-

OVERHEAD 

132,712.68 
69,400.07 
69,276.17 
n4,316,~! 
116,020.83 
124,55L29 
36,6923t 

144,343.64 
i52.l;?,6.92 
33,05 , ;·e 

202,8~.88 
164,560.55 
9(,,200.57 
:".29\l.~2 
Si', Si}S.54 
66, 302.42 
20G/~2IU)B 
","'111'''' n.;- ""aT. 
<:':'0,0_"'. " • .., 

t7'.~4.6~ 

C f_- _-_~ __ =-_ 

_TOTALS III.~ .0. 
,--~ 

f 

;'1.9 ,.672:'" I' 
'I~~~ .. ?-;:r.94 
~' '!f~~I':~Er-,· ~"l: 

~;:);;~ :;~ i 
:r 1t :. '~1! .~~! 
,~4;!.,,,r .00 i 
&:. 4C"!S""- . 
.If '-.:":' 421. j.u : 
.~ ':. ~ 1":~' ,'1 ' ~ . 

" ," ·~'~9. :;~~ .t"'· ! 
,'":( "..~:.:.~: 

,. ' . ' 
1

7 1 
~, - .4 ..;.., ~ ....,: 

( 'c , .<: - : .. .li': ' 
·;:~.1e.; 

I'" '" I ~ ~ -e ..... ~,.. a 

.}" 1...Y: . .. ,,{ r 
~ :1 1;41 

-':-1 

US MATCII 

$116,347.36 
45,~1.56 

121 ,53.f.. 70 
287.,244.60 
439,14'(.43 
275,117.46 
185,580.55 
173,640.44 
1?5,892.57 
123,717.10 
271,553.il1 
194,763.69 
52.eBO.33 
70,571.54 
69,967.5! 
228,~UJ6 
375,993.00 
.,.Jflt"'l .I"-1"":i 1'\/ 
'U':,-tl '.71., 

21,970.52 

$"9,3 .. 0.00 
1t'.174.00 
20,';'05.00 

232,618.0Q 
215,475.00 
69,674.00 

100,2S4.0C 
48,016.00 

120,244.00 
122,061.00 
"/:30,674.00 
2131,887.00 
93,807.00 
85,152.00 

i27,150.00 
316,031.00 
193))n.GO 
ot.J!.1! ,L.t. , ~ nn 
l~t,UQ' .U\I 

0.00 

TOTALS rOR PROJECTS $5,020,902.3Q $1,110,646.72 $1,665,301.1251.582,155.58 $1 ,l,58 . ~7Y. ':"3 ~ .~. ".>1.';61.. (;7 $ -(': , {,- .;' , • . .Q .. ~.5:; j $3
J

/ ,55, n9 42 $2,463,231.00 
PERCENTAGES fOR PROJECTS 42% 8% 12% 11% 11% to'. H:, ~< I ?\\~ 18% 12% 

MO 
BOD 
iC 
EEP 

______________ --:-__________________ ----- . - - -4-

978.226.63 62,972.24 521,343.85 127,320.68 267,2':J6.i7·~· "'.37 2,71',3;: •. ' < 
--iNCLUDED w ! 'H MAN AGE MEN T 0 ~ F ~ C 
- - i ~ C l U 0 E D W I r ~ MA N A G [ MEN ' 0 f F r 

- j ~ C L U u E U ~ -----

HOST Cau~TRV AUDITS 
SUSCO~IRACT OVERHEAD 

0.00 
;UIO 

0.00 0.00 
__ ...:0::.:.,-=0.::.,0 0.00 

~ A NAG E A E N T 
0.00 
0.00 

Of;: i 
23,1CO.OO 
__ Il.OO 

L ,)0 

..::. _ .. ~;:..,.38 
3?,571.-~'J j 

• "'6 '("4· 4 h'.~ ,;;. .' :.J 
- -- I 

TOTALS fO~ MANAGEMENT $978,226.63 ~2,972.24 5521,343.85 S~27,320.68 $290,306.;7 ?870,455.~ S2,850,62S.V2

t
! 

PERCIEM! AGES (=OR ~'1GT 34 ~~ 2% 18% 5% 10% 3\:.; ~OO:4 ~\.r.;; 0% 0% -------------------------------------_._--- ----.----.- - -------------
TOTALS fOR CRS? $6,799.128.93 $1,173,618.96 $Z,1S6,644.97 $1.709,476.26 

PERCE~lTAGES fOil CRSP 4~% 7% 13% 10% 

UNSPENT He AUDIT 
TOTAL GRANT 

"'Training not reported separately from Personnel until be9ir~in9 of second grant (05/07/86) 

51,748,786.70 $~,OOS,2;8.": 
11% 18% 

l 
',~ -j~ . , -,2~~:~T4 ":4' ~3,4S517i·9.42 $,,463.231_00 

,DO% I \~ 15% m~ 
-'--1-------

"""""'.." r.---..t: .! . r·, '''-l.)~ ! 

S1.),i'OG,'JOO ./};') ! 

"'*Sl;"tce the grant document does not refer to contributions by Host Country institutions, reporting o-f He match has not: been require,,-j. S',, " : Mill' 7" 1986 PIs .1ave I:.'leen 
encouraged to report p.stimates of HC contributions to project costs. NR = Not Reported. 
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BfAN/CCYPEA C~SP 
EXPENOITURES BY LINE ITEM 

05/07/86--04/27/92 

I ESTlMATEIl 

~ PERSO~~EL EQUIPMEtJJ !~ OPERATIONS nUmUNG OTHER DIRECT QV!R.H.S.@ ::.QI..~i r-'~ .D~ !:is AAJ£!i !!£.lllli!! 

SOTSI>!AOOA 125,195.84 !I.OO 12,279.89 13,678.45 8,347.21 14,D97.74 49,623.50 223 • .:.;::'.~" 1 46,696.:..ii 23,)W.OO 
BP~Kt/UMI/BlISS 363,523.61 24,148.60 36,103.23 94,733.02 0.00 50,693.50 ~40,975.92 no, ~n.&ll ~ ;',::,,350.49 NR 
eAAZRI../!m 443, 99L 00 4,179.83 108,771.49 133,489.39 58,650.00 85,257.42 146, 286.8? 900,626.00 ! 53~ . t1G.~ .!.:.S. ;t..(!. /AI 
~~Oml/UGA 0.00 3,944.28 1,079.72 88,247_14 1,236.00 0.00 18,059.21 1?2,566.~S: ! ? ; .:;,. ('.{I s:.,9<;4.0"l 
~E~/PUIWI.!E 293, 937.s.. 1.a,316. 19 142,764.13 195,232.29 76,516.83 38,388.54 150,976.15 946, 131 ,<.11 1)!\7&<?4 ~?'J \~ ~G.o.~ ,~"1 

~ REP/ Ur.!L 778,70$.41 4, 170.71 100,435.46 127,836.05 88,289.21 r33,272.96 250,344.20 1 , 4E'3.C'57 .oo! 4bt! ,:;:09 : 9 ~39 i ~~~; .• OO 
Da4 REP/WI 136,504 • .s8 '11 ,373.00 20,314.83 39,684.35 15,094 , 14 10,931.11 98,770.89 332, lil.'i • CQI ~64.;Q:; .02 :).~o 

E~/COiNELL 34,334.03 0.00 3,195.71 469.42 0.00 12,128.15 15,769.25 65,9U •• 56. 1I.Lli6.!l3 ?~~~~:-:: ~ 
Ecw.oOO:/lm~ 167,931.52 29,188.35 37,674.11 37,555.77 31,212.85 3',383.53 82,339.67 4'7,2(;:; ~ I 9~; 11:2 •. t7/~1 . ;)O 

GMMlA/OOA 19,500.00 ~.ooo.oo I.,aoo.oo 5,300.00 3,400.00 3,500.00 10,OOO.OD 47.5q.,/.~1 6, 'r.,") .~ 5, H.II.OO 
GUATEPW.A 143,012.10 21,900.18 24,642.72 32,691.69 36,620.45 169,030.99 108,312.61 5~a.,~?4 741 2,:,::,S~L 13 1~i.,1110.00 

liaz~DUAAS 430,174.14 20,799.213 60,674.40 37,520.42 S7, 722. ~5 53,634.58 78,2HI.25 76-1), ~~.22 100,G2(l.B 1 I?'!j • 069.uo 
HJCAP 624,181.71 6,634.65 40,316.42 69,122.64 16,582.64 137,082.57 210,359.56 1, 1C6,2Sl. 19 2.;'~ ,439.61 i89,OUv.tl.,) 
[(Ere-fA 30,102.68 !J.ClO 1,513.04 4,559.08 424.00 0.00 13,401.0il 50,OOO.nc 24,079. H. "l\i: 
MLAWI/PISU 348,989.20 21,1.15.39 149,636.79 41,332.76 35,«;<71.58 51,448.64 182,207.70 830,972.06 se,70:;.49 ~4( ; ~9.tr; 

~U.Wi/UCO 85,"134.00 10 <~'O.QO 77,300.00 lo0,581.CO 60,700.00 4,259.00 76,882.00 355. H)e.OO 17,2c:r.!lO 63,10;1.00 
I\'IElUCO 277,002.28 7(<":14.77 49,907.67 145,356.38 8, ' 57.22 70,422.89 122,647.61 744.768.82 8?,r.Z,.41 1S3r ':' 'j~ · ·"t. 
NIGE~lA/PeSU 0.00 0.00 0.00 -8.20 16. 700.00 0.00 -1.69 16,689.91 C.M OX·, I 
utr't"'!:!'o:I'l!. n~A 47<0 "7~Qo 1_7 1:."2 "'l'2!("II; ':!'''% r..=: .no..:::. ~<!I ~99,868.52 <II"'~ onn ,11":1 2,350.35 '~5,9GG.~7 782,G54.65 ~"',1 "'. I ... ,~ ?S~4c~ . uu w 
" .. u ... ""a",~ ,r I,' I\,".~' .,I",c.J7.JoJ 7J,~.,"" 1 C.";,O'rlU."V ~:.H I '7:1<1t . iJI~ .... 
SEIdEGAl 487,658.22 $5,%2.65 114,602.53 190,563.11 228,589.64 16,350.27 287, 23B.sa 1,360,96:;.00 518, 19~.00 .)(~7 , :lo2.00 ~ 
TAt.lZMH A 411,86359 ~t,CP34.70 155,634.38 64,736.68 338,122.64 62,417.24 242,402. 12 1,317,111.35 286, 186.39 69, F1.00 j 

wm 151,830.72 0.00 17,797.29 7,513.75 0.00 9,621.55 78,430.59 265,193.90 0.00 (;,1)\'1 

PIiOORl .. "'i ECO~~IST 26,1.95.00 2,OGe.co 2,100.00 300.00 O.GO 224.00 12,096.00 .. 2,917.00 0.00 c.(.{i 

PROJECT SUPPORT 7.6,494.16 0.00 1,9,186.74 7,955.% 0.00 '4,989.21 52,744.98 151,371.05 0.00 O.iJO 
I?UJ~~ I NG GRANTS 0.00 0.00 60,000.00 O.CO 0.00 2,069.00 27,931.0~ 90,0100.00 0.00 \).:JO 
I?fOJECT OEVEL~?MEMT Q.Q!L 0.00 13,193.52 0.00 0.00 0.00 5, 568.63 18 782.15 0.00 , __ ~CL 

TOTALS FOR P~OJECTS $5,578,043.40 $417,679.91 $1,378,980.68 51,578,345.67 $1,238,226.96 $973,553.24 $2,597,499.37 $13,762,329.23 53,503,082.03 S2,607,391.0Q 
F-ERCED:lTAGES FOR PROJECTS 41% 3% HI% 11% 9% 7% 19% 100% 

I 
69% 18% 13% 

r40 1,219,556.50 33,36'1,11 11B, 143.65 116,829.61 0.00 92. 510.48 650,251.41 2,230,652. 761 
BOD 0.00 0.00 86,945.69 5,461.56 0.00 3,109.02 40,096.83 135,613.10 
TC 0.00 c.oo 124, 197.59 1,692.78 0.00 29,755.95 65,441.23 221,087.S5 
-::EP 0.00 0.00 127,938.15 2,557.59 0.00 111 , 275.00 101 , 546.42 343,317.16 
• Jsco:nRACT OVEI!tIEIlJ) 0.00 0.00 0.00 0.00 !!:.QQ.. 0.00 115,000.20 115 000.20 

TOTALS fOR MAMAGEMENI $1,219,556.50 $33,361.11 $45;',225.08 $126,541.54 SO.OO $236,650.45 5972,336.09 $3,0'·:;,670. nl 
PE~CENTAGE$ F~~ ~GT 40% i% 15% 4~ 0% S% 32% 100% 1('10~ 0% 1)% 

! 
TOTALS FOR CRSP $6,797,599.90 $451,041.02 $1,836,205.76 $',704,887.21 51,238,226.96 51,210,203.69 53,569,835.46 $16,808,000.00 $3,~01,082.03 $2,607,391.00 

PERCENTAGES faR CRSP 41% 3% 11% 10% 7"" 7% 21% 1G!.i% 73% 15% 12% 

jmenustik
Best Available



BEAN/COYPEA CRSP 
EXPENDITURES BY LINE iTEM 

~/28/92--04/21191 

PROJECT PERSONNEb EQlHPMEiJT TRAVEL OPERATlO!<JS TRAHHNG OTIIER DIRECT OVERHEAD ~ 

CME~OO;t\!/PURi)!Jr:: ,33,000.00 12,500.00 204,300.00 176,300.00 150,515.00 36,825.00 ~~5,525.00 1,329,025.00 
CAR I ISlBEAM/WI 366,650.00 91,250.0() ?S,2eo.00 156,250.00 33,700.00 31,600.00 208,150.00 910,800.00 
COSTAR! CA/OOSU 369,350.00 19.300.00 91,100.()O 100,025.00 64.150.00 65,075.00 188,500.00 891,500.00 
IDOO ~EP/U~l 725,600.00 21,100.00 HiS ,650.00 124.,467.00 95,000.00 40,800.00 218,708.00 1,3.133,325.00 
IEWADCl~/Ul'il~J 201,675 • .:10 44,850.00 97,950.00 84,125.00 313,715.00 22,425.00 234,225.00 999,025.00 
G~~MUGA 395,000.00 20,650.00 91,500.00 107,000.00 68,650.00 69,525.00 201,625.00 959,950.00 
~IC~ii)U~AS 569,TIlO.IIlO 30,850.00 73,800.001 44,950.00 110,850.00 59,45Q.00 119,175.00 1,OOl'l,17S.00 
~LA&lUUCi) 299,900.00 57,750.00 274,650.00 122,800.00 271.950.00 36,ll75.00 236,700.00 1 300,j!25.00 
~EX!ia::O 463,350.00 108,750.00 65.~50.1!)0 143,025.00 15,015.00 43,600.00 149.600.()0 988,550.00 
SIEOOEGAl 4054,000.00 59,000.00 135,500.00 218,550.00 218,675.00 0.00 302,175.00 1.391,900.00 
TA&JV.~JlA 125,000.00 26,650.00 218,200.00 113,050.00 274,250.00 56,600.00 221,575.00 1,240,325.00 
~EItmGANIZED IP~·I PROJECT 395,000.00 20,700.00 97,400.00 107,000.00 68,700.00 b9,550.00 201,600.00 959,950.00 
E~iCS SUPPORT PROJECT 313,400.00 16,350.00 77,300.00 84.9~O.()0 54,400.00 55,150.00 159,950.00 761,51.'10.00 
MnD 186,350.00 0.00 16,950.00 6,600.00 0.00 o,lOD.CO 97,900.00 314,300.UO 
PIOG~Dil'1 ECOMQr.n ST 157,750.00 0.00 17,000.00 6,900.00 0.00 6,325.00 84,675.00 212,650.00 
PROJECT SUPPORT 125,~50.00 0.00 B6,300.00 81,eoo.Oo 13,625.00 o7,SOC.DO H9,8~O.OO 544,455.00 
PROJECT DEVELOPMENT 0.00 0.00 ~G,025.00 0.00 0.00 0.00 12!a7~ 42 900.00 

TA~A'~ rft~ nnnA~~V~ ~r on] ~~ nn ~~3~ ~hn ~n ~~ 0.3 ~~ ~~ A~ ~~ nn~ ftft b~ ~, ~~ An ~~~ 'AA ~A $~ 9~~ ~JA AA .~r ~'A ~ftP ~_ 
IUI,pU_-, rur\ V"I"i.UtPro::'Wll 0;) ;oJ,Q7 ,01 J.\'~' ~~ ;',' vu.uv ~;,e a ,7' 'J.UU .v; ,01' , ."...,c..uu ~~, (;);I,::U;) .. UU ~I ~, IUV.UU 1:., It:., IOO.UU ~',.) ,::U:. i, :o;:).uu I 

PERCENTAGES fOR PROJECTS 38% 3% 12% 11% 12" 5% 19"~ 100% 

00 1 ,1.&4,300.00 14,600.00 148,500. 10 94,400.00 O.CO 98,150.00 321,5 .00 2,661 ,525.00 
EOO 0.00 0.00 70,295.00 4,960.00 0.00 3,000.00 32,3711.CO 111,125.00 
TC 0.00 0.1l0 105,225.00 2,775.00 0.00 3,295.00 f.,6, no.oo 158,025.00 
lEE? 0.00 0.00 102,300.00 5,075.00 0.01) 105,711) .00 89,615.00 302,700.00 
SUSC(k~TRACT OVERHEAD 0.00_ 0.00 ---.£.:.!!Q.. 0.00 !hQQ... 0.00 0.00 0.00 

TOTALS fOR MANAGEMENT $1,484,300.00 $14,600.00 
pe~CENTAGES FO~ !~GT 46% C% 

St.26,320.00 
13% 

$107,210.00 
I CI~ 
Ii!o~ 

SO.OO $210,155.00 
0% 6% 

S99J,7f)().OO 
3'!% 

$3,233,375.00 
100% 

TOTALS fOR CRSP $7,371,975.00 $548,300.00 $2,240,295.00 $1,785,202.00 51,753,375.00 $885,855.00 $3,963,558.00 $18,554,560.00] 
PERCENTAGES fo.~ CRS? 40% 3% 12% 10% 9% 5% 21% . 100% 

IESTlP-lA,,"ED ESTIMATED 
8..:l.:.Q..::. ~r.!! he ~I'\\T;:H 

173,80(".00 562,250.00 
393,400.00 NR 
B2,S25.flO MR 
591,4CO.OO 173,000.00 
140,0;'5.00 40,000.00 
126, W5.M 94,505.00 
291,600.00 458,800.00 
178,150.00 302,550.00 
134,525.00 224,100.00 
560.4~.O3 2S0,225.00 
184, ',00.00 60,000.00 

NR IllR 
NR NR 

!J.DO 0.00 
0.00 0.00 
n.l)o 0.00 
0.00 0.00 

I 

.;0 ~O ~2#195,430.uu 
W 

"'" 75% ' ~ 11% .r::. 
I 

S2,906,470.00 $2,195,430.00 
12% 9% 



BEAN/COWPEA CRSP 
PROJECT COST SHARI NG STATUS 
MAY 7, 1986--JUNE 30, 1991 

(A) (B) eC) 
u.s. EXPEND- AMOU~lT COST 

PROJECT TURES FROM REQUIRED TO SHARING 
A.I.D. FUNDS BE MATCHED REPORTED 

------------------------ - .. ......... _-- ... _- ---------_ ... ---_ ..... _- ... _-

BRA2H./STI $505,386.29 $126,346.57 $508,747.66 
CAMEROON/PU~DUE 390,646.55 97,661.64 137,217.31 
oo;.j REP /UNl 714,566.60 178,64"1.65 497,908.85 

DOM REP/UY! 177,882 .22 44,470.56 80,905.82 
ECUADOR/lf!:lP~ 123,793.83 30,948.46 56,792.49 
GUATEMALA/CORNELL 269,303.21 S7,325.80 237,618.33 

HONOURAS/U?~ 267,613.38 66,903.35 100,844.43 
I NCAP/I:lSU 650,715.58 162,678.90 254,417.79 
MAlAYUUCD 58,225.32 14,556.33 11,153.97 

MEX I CO/~lSU 286,463.69 71,615.92 77,853.42 
N!GERH\lUGA 367,397.71 91,849.43 205,518.61 
SEi'lEGill;uCit ,.,." "':t .... "'lJ <"\,4"\ .a~J' I'U",,,, n.n. I?t') .... 1II!l":r G.t O""',:J,,;;'."U I:JO,UOU.ov ~.;;pO,{ I.;). 1O 

TA~ZANIA/WSU 637,893.34 159,473.34 265,155.09 
D! SCOiH i NUED PROJECTS i , 166,921.25 291,730.31 352,706.70 
PROJECT RESEARCH SUPPORT 

WID 210,775.47 52,693.87 0.00 
P~o9rem Economist 2,926.49 731.1:2 0.00 
Project Supp.~/rt 96,545.27 24,136.32 0.00 

PROJECT DEVElO?MENT 10,877.94 2,719.49 0.00 

iCTAL PROJECTS $6,Sez,25?34 $~ ,640,S64.34 $3,~25,5S3.63 

(A) = Expenditures for u.S. direct and indirect cost 
(8) = 25 percent of column (A) as required by srant 
(C) = Actual match reported on Quarterly Report 
(D) = Percent actual match is of column (A) 
(E) = Amount of over- or under-rr~tch 

CSSTATUS:082091 

(I» eE) 
PERCENT SURPLUS 

OF OR 
U.S. COSTS DEFICIT 
------------------_.-- ... -

101% $382,401.09 
35% 39,555.67 
70% 319,267.20 

45% 36,435.27 
46% 25, 844'()3 
88% 170,292.53 

38% 33,941.09 
3(·>"1 .. 91,738.90 
1<7-' -3,402.36 

27% 6,237.50 
56% 113,669.18 
., .. "" 282,632.36 rUlo 

42% 105,681.76 
~O% 60,976.39 

0% -52,693.87 
0% -131.62 
0% -24,136.32 
0% -2,719.49 

49% S1,584,989.29 

I 
W 
~ 
(JI 

I 



PROJECT 

BRAZIL/GTI 
CAMEROO'>.l /PURDUE 
!)~IIHCA~ REP/ll~Jl 

OO~liNlOO~ REP/UW! 
EClJADCil/UMIIJ 
GUATEMALA/CORNELL 

KO~:DURAS/UPR 

H1CAP/WSU 
r~LAWI/UCD 

~~l:XICOIMSU 

tHGEIWVUGA 
SEMEGAl/UCR 

TAWZANIA/blSU 
DISCO~TINUED PROJECTS 
PROJECT RESEARCH SUPPORT 

1:0110 
?ro9re~ Eco~~ist 
Project Support 

PROJECT DEVELOPMENT 

TOTAL PROJECTS 

MGT OFFICE 
CENTRAL O?ERATiO~S 

Board of Directors 
Technical Committee 
E~ternat Evaluation Panel 

SUBCONT~ACT OVERHEAD 

TOT AL 1I!A~!AGiEr·IE rJT 

TOTAL CRSP 

FYEXP:082091 

tv 868 FY 87 

19,167.00 189,900.00 
O.C{) l,O, 126. 13 

134,332.10 297,997.15 

0.00 0.00 
0.00 0.00 

35,440.31 86,992.91 

19,5B7.26 50,488.28 
34,212.22 195,393.66 

0.00 0 .00 

15,610.20 36,888.33 
52,641.41 130,760.08 
78,959.39 'i96,962.9~ 

(l.,OB.4a 202,42a.81 
343,627.75 633,084.38 

17,132.30 43,085,08 
0 .00 0.00 
0.00 0.00 
0.00 6.'_41.95 

BEAN/COWPEA CRSP 
ANALYSIS OF FISCAL YEAR EXPENSES 

11AY 7, 1986-JUNE 30, 1991 

FY 88 fY 89 FY 90 

180,159.42 189,000. 00 189,000.00 
145,660.29 192,861.96 169,227.41 
250,102.94 181,122.86 204,611.34 

0.00 23,528.97 93,000.03 
0.00 8,659.32 66,914.48 

75,117.82 102,107.92 93,910.57 

109,504.31 147,594.76 133,176.00 
199,106.03 186,271.40 238,934.89 

0.00 0.00 O.GO 

98,699.52 1n,121.23 172,159.69 
117,814.02 144,899.19 126,075.83 
213,907. 10 219,623.031 227,749.47 

189,456.04 216,072.49 221,541.06 
494,437.14 274,846.51 265,661.61 

33,075. 10 40,182.83 41,874. 12 
0.00 0.00 0.00 
10.00 33,060.70 53,979.72 
0.00 4,435.99 0.00 

FY 91 

95,504.29 
131,311.88 
172,056.06 

69,198.36 
115,232.57 
47,496.84 

142,192.24 
135,376.84 
85,586.70 

129,741.06 
125,933.59 
168.183.95 

;68,505.00 
0.00 

?;':i.426.04 
Z,926. l )9 
9,504.85 

0.00 

$884,723.42 $2,110,549.67 $2,107,039.73 $2,075,389.16 $l,318,416.22 $1,634,176.78 

87,805.53 323,850.19 362,263.22 372,460.08 370,266.85 112,477.57 

2, 545.99 7,878.24 24,517.53 56,947.66 15,819.61 10,248.76 
5,065.67 30,826.90 50,624.52 33,002.34 47,057.57 16,979.81 

0.00 29,539.95 64,934.Ti 48,269.64 75,072.84 65,562.10 
0.00 76,219.12- 40 281.01 ......11.500.00 0.00 C).OO 

$95,',17 .19 $468,314.47 $506,621.05 $522,179.72 $508,196.87 5205,268.24 

$980,140.61 $2,578,864.14 $2,613 ,660. 78 52,597,568.83 $2,826,613.09 $1,839,445.02 

FV 92 TOTAL 

0.00 922,730.71 
0.00 679,187.67 
0.00 1~240.222.47 

0.00 185,727.36 
0.00 210,806.37 
0.00 441,066.37 

0.00 602,542.85 
0.00 989 ,295.04 
0.00 65,586.70 

C.GO 564,820.03 
0.00 698,124. '2 
0.00 1,105,385 .85 

I 

0.00 1,072,0;6.88 
w 
~ 

0.00 2,011,657.39 iJ' 
I 

0.00 210,775.47 
0.00 2,926.49 
O.G:) 96,545.27 

.JhQQ... 10.877.'>4 

$0.00 $11,130,294.96 

0.00 1,629, 123.44 

0.00 117,957.79 
0.00 183,536.81 
0.00 283,379.30 

.JhQQ.. 92,000.20 

$0.00 $2,305,997.54 

$0.00 $13,436,292.52 



BEAN/COWPEA CRSP 
CQ~PARXSON Of PROJECT OBLIGATIONS AND EXPENSES TO DATE* 

MAY 7, 1986-JUNE 30, 1991 

OBLIGATION TOTAL EXPENSES BALANCE 
PROJECT 517/86-4/27/92 517/86-6/30/91 REMAUmJG 

PERCENT 
SPENT (86%) 

---.--.--.-.--.--.--.------- --------------------------------------------------------------

BRAZHfSTI $980,626.00 $922,730_71 $57,895.29 94% 
CAMFROO1UPURDUE 946, 131.97 679,187.67 266,944.30 72% 
oeM REPJUMl 1,483,057.00 1,240,222.47 242,834 53 84% 

DCl"l REP /II~IX 332,673.00 185,727.36 146,945.64 56% 
ECUAD()RJU;'1~~ 417,285.80 210,806.37 206,479.43 51% 
GilANMUGA 47,500.00 0.00 47,500.00 0% 
GUA1E~lAILA/CO~IlElL 542,224.74 441,066.37 101,158.37 81% 

iiONDURA5/U?R 768,735.22 602,542.85 166,192.37 78% 
iNCAP/t.lSij 1,116,280.19 989,295.04 126,985.15 89% 
~Alll\6!IfUC!) 355,106.00 85,586.70 269,519.30 24% 

MEJ:IE CO/~SU 744,768.82 564,620.03 179,948.79 76% 
MIGERIf:VUGA 762,054.65 698,124.12 83,930.53 89% 
SlEljEGAL/UCR 1,360,965.00 1,105,385.85 255,579.15 61% 

T AM2p.~J E A/!.iSU 'i ,317, 'i~1.35 1,072,i:fi6.88 245,094.47 81% 
DISCONUI!UIED PROJECTS 2,009,545.39 2,0'11,657.:59 -2,112.00 100% 
PROJ RESEARCH SUPPORT 
lJo~n in Development 265,193.90 210,775.47 54,418.43 79".b 
Program Eto!l~ist 42,911.00 2,926.49 39,990.51 7% 
Project SUP!»li't 232,S5~.05 96,545.27 136,305.78 41% 

PROJECT DEVElO?MEMl 17.302.15 1 !:1. 877.94 6.424.21 ~ 

TOTAL PROJECTS $13,762,329.23 $11,130,294.96 $2,632,034.25 81% 

MANAGEMENT OFFICE 2,230,652.76 1,874,519.72 356,133.04 84% 
CENiKAL O?ER~TiCh~S 0.00 0.00 0.00 0% 

Board of Directors 135,613.10 124,833.59 10,779.51 92% 
Technicel Committee 221,087.55 199,408.83 21,678.72 90% 
External Evaluation Panel 343,317.16 283,749.92 59,567.24 82.6'~ 

SUI9COM!RAC'l" QVE§lIlEAIl 115,000.20 92,000.20 _23,000.00 80% 

TOTAL 1liAMAGEMEIH S3,O/.5,670.71 $2,574,512.26 $471,158.51 85% 

TOTAL GRAM! $16,808,000.00 513,704,807.24 $3,'03,192.76 82~:' 

UMOBUGATED 0.00 0.00 

AllOCAT !O~J STATUS $16,808, 000.00 $13,704,807.24 $3,103,192.76 82% 

20% l!~n FOP- ~Ji;r,lI"GEI"!:NT $2,7[.0,961.45 $166,449.19 19% 

*Do~inc lude accruals 

I 
w 
~ 
-J 
I 



BEil'~/Cor.il?EA Q;(sl? DISTRIlBUTIO~ OF OVERliiEAD .lUID DIUC'l COSTS -- OCTOB&~ 1 .. 19S{))-lMlA'Sf 6 .. 19$6 

................... ....... ................................... .............................. - ............ __ ................. - ...... - .................................................. - ...... --_ ...... _-- ..... _--- -_ .... - .. -_ .. __ ........ _ ...... __ ........ _ .... -- ..... _ .................. - .... _-- ............................. -_ .... - ......................................... ...... _- .................... 

u.s. 'J.S. H.C. H.C. TOTAL TOTAL TOT U.S. & U.S. Ii.C. U.S. H.C. TOTAL TOtAL 
D!RECT INDIRECT DIRECT INDIRECT U.S. H.C. H.C. IND DIRECT illRECT CONTRIS CONTRIB CONTRI6 COST 

COUNTRY COSTS(A) CoSTS(S) COSTS(C) CoS1S(o) COSTS(E) COSrS(F) COSTS«;) COSTS(H) COSTS( I) (J) (K) (l) (14) 
....... -.............. -:- ................................... .. .. _ .. _ .. -_ ......................... _ ...... -_ .... ...... _ .. - - ........ _ ............ -_ .. _-- ........ - .......... - .... - ................... _ .. _- .. .............. - -_ .. --_ ............................................ _ ........ ................... -- -_ ................... -_ .. -- ...... -'~ ...... _ ........ 
OOTSIJAIiA/CSU $258,857.76 $59,631.97 $388,101.86 1\73,080.71 $318,489.73 $461,182.57 5132.712.68 5258.B57.76 lIl88,101.86 5116,349.36 $119,340.00 $235,689.36 $1,015,361.66 

61% 19% 64:' 16% 41% j9:& 17X 33X 50% 
B!<AZll/IIH 419,037.15 "4,316.57 331,956.H 0.00 533,353.72 331,9!>6.11 114,316.57 419,037.15 331,956.11 282,2410.60 232,618.00 514,862.60 1,380,172.43 

m 21% 10m: 0% 62% m 13t 48X :sa% 
462,397.50 CClSIZ!l./Wl/l!lllSS 276,263.71 69,1,00.07 55,446.16 0.00 3'.5,683.78 55,446.16 69,400.07 276,283.71 S5,44S.~6 45,091.56 16,174.00 61,265.56 

&1'4 20% 100l!. 0% 667- '4~ 17% 69% 14~ 
8RAZll/UWE/MA~~ll 247.358.90 $69,2711>.17 $15, 742.EI~ SO.OO 11316,635.07 $75,742.85 $69,276.17 S247,358.90 \175,142.85 $121,834.70 520,605.00 5142,439.70 11534,817 .62 

78% 22% 100% ~~ SiX 19% 18% 63% 19% 
CMEROOId/UGA 201,907.68 24,888.50 536,662.00151, a;UI:ll 226,796.18 l>S7,795.2' 176,020.83 201,907.68 !;]6,662.88 439,147.43 215,475.00 654,622.43 1,569,213.82 

59% 11% 73% 2?% 25% 75% 19% 22% 59% 
I)~HUCAIJ RIEPUIlLlC/u:1L 334,699.42 115,501.29 (.94,907.21 9,050.00 450,200.71 503,957.21 124,551.29 334,699.42 494,907.21 275,111.46 69,674.00 344,791.46 1,298,949.38 

74% 26:( 11m; 2')1 4n 53% 1321 35X 52% 
DCliUCJlCAN RE:>U!iIUC/UI'Il 401,516.26 30,391.37 404,258.37 5,801.0(; '.32,407.63 410,059.37 36,692.37 401,516.26 404,258.37 185,5;>;<).55 100,254.00 28!i,B34.55 1,128,301.55 

93% 7% m 1% 51% 49% 4% 48% 48::: 
ECUAD~/CO~"EU 360,345.71 134,514.45 179,718.58 9.829.19 494,660.16 189,547.77 144,31.3.64 360,345.71 179,718.58 173,640.44 48,016.00 221,656.44 906,064.37 

73X 27% 95% 5% 72% 28% 21:. 53% 26% 
GUATe~/~NELL 260,469.61 139,921.69 283,504.95 12,505.23 400,411.30 296,010.18 152,426.92 260,489.61 283,504.95 ~95,S92.57 120,244.00 316,136.57 1,012,558.05 

65:; 35% 96% 4% 57X 43% 22% 3n: 4'" 
tlOI/ilUIlIlS/UPR 275,276.00 25,435.93 363.346.45 7,615.73 300,711.93 370,%2.18 33,1151.66 275,276.00 363,346.45 I 123,;'17.10 122,661.00 246,378.10 918,052.2.1 

92')1 8% 98% 2% 45% 55% 5% 41% 54Z ! 
IIJCAP/WSU 435,501.16 129,7{'O.13 381,018.62 73,135.75 565,2/.1.29 454,W • .:;l1' 202,8i'5.sa 435,S01.16 381,013.62 , 271,553.01 138,674.00 410,227.01 1,429,622.67 

77% 23:~ 84% 16% 55% 45: 20% 43~ 37% j 
ICEIl11'oII/UCD 463,174.17 136,759.29 2S2,350.68 4,925.00 599,933.46 287,275.68 1(",694.29 463,174.17 262,350.68 1 169,827.75 281,887.00 451,714.75, 1,338,923.89 

7n 23% 9<1:1. ~ M% 32% 16% 52% 32% I 
ltENVA/UCR 31,<'060.21 22,876.26 28,6!l4.71 0.00 54,336.47 26,694.71 22.876.26 31,460.21 28,634.11 I 24,935.94 0.00 24,935.94 107,957.12 ~ 

58% 42% 100% 0% 65% 35% 21ilS. 38% 35% Q) 
MLAW11NSU 267,721.58 94,200.57 ;;78,532.19 0.00 361.930.15 378,532.19 94,21)8.57 267,721.58 378,5:J2.19 52,880.33 93,807.00 146,687.33 887,149.67 I 

74% 26% 100r. C!~ 4~ ~,% 1~ 36~ 51% 
IllEXlCOJl'lSU 139,040.10 (.7,1l45.82 163,646.21 2'4.;;1) 166,035.92 t63,e9ll.51 47,29@.12 139,040.10 163,646.21 70,571.54 8S,152.()0 155,723.54 505,699.97 

1St 25% 10or. or. 53% 41% 14% 40'% 47% 
PlIGEIUJVUIi!ll. 348,741.59 68,302.42 234,081.75 0.00 417.C44.01 234,001.75 63,302.42 343,741.59 234 ,O~I1. 75 . 228,991,06 316,031.00 545,022.06 1,'96,147.82 

04% 16% 100: or. 64% 36:& tor. 54% 36~ 
IlIGEIlIA//J:S\J 51,039.78 27,958.54 163,823.11 11,650.00 78,998.32 175,673.11 39,$08.54 51,039.78 163.823.11 69,967.56 127,150.00 197,117.56 451,188.99 

65:; 35% 93::: i'l: 3t% 69% 16:: 20% 64% 
SEIlEGAllUCI! 450,351.06 147,343.68 385,023.54 61),004.40 597,694.74 445,907.94 200,228.08 450,3S1.06 38S,023.54 375,993.00 193,802.00 569,795.00 1,613,397.68 

7S% 25% 86: "~ 51l: 43: 201:: 43~ 371 .,," 
T61U'lJAJlotI.ihlUCia C:"J,'i nc.n 14. ~~") ~')o!'lI .,.t\ ,e,."n ru'::! e::o JI!. J:..~ hZ'\ 753,279 .. 36 .«.".oIt !t'LO c o -:I,;,a ~.e,l "'::1ft; =~" ""'e .... ~.c: 6""'" ,f!"Il'l' C~ ")~h. '"":1-.0 t"u "6- ,(~.,. i"*.n 312, 139~9:. ',81',988 .. 35-....... ~""' ...... -- ....... ,y., ........ 

~JL3i" .. ·vl ....,)1', ., ... .., .. oIU u''''J.''''1 """"''''''·'''1 
~,g ...... ,,,, _iJt; .. I,VJV .. IU 

'747%J'J"1 ",,,,,,,,,,, .. 7 .. . "''''''·''''1 69% 99% 1% 52% 4S% n'll: 36% 
UGAmlA/utD 37,213.28 14,063.16 29,240.56 !l.00 51,276.44 29,240.56 14,063.16 37,213.28 29,240.56 21,970.52 0.00 21.970.52 102,487.52 

73% 2"'" 100% 0% 64% 36% I 1i'll. 
46% 36% I UG4UlDAIMSU 16,427.99 3,nll.45 0.(1) 0.00 20,206.44 O.Olll 3,m.4S 16,427.99 0.00 0.00 0.00 0.00 20,206.41. 

81% 19% P'OII/lO! r!:l1!lll!l' l!lO% O~ lZS 81% or. 
TOT~L COUNTRY $5,797,493.28 $l,70!l,CS4.03 $5,839,992.37 $420,053.64 $7,505,577.31 56,266,671.011 $2, 134,762.67 $5.797,493.28 S5,839,992.37 j $3,455,779.42 S2,463,231.()0 1>5,919,,010.42 $19,691,258.74 
RESEARCH PROJECTS m 23% 93~ 12 54% 46% 16% 1,2% 42% 
" :>,. uo- u, ~:<"I <..U:.,S )(ji $tJ\t 
WlllllGalEl1T OffiCE 5754,240.31 Sl,957,oiii:23 - i$2,71T,'3ftf34 

2m: 72% 
TotAL tWUl'i' IS iimHl!trrt o.J 52,859,002.98 $7,154,563.51 $5,339,992.37 1>5,91',1,010.4 

131: 35% 26% _2~% 
AlbJUs/We tOlJVlWlUI 10,,$ 11m. $16,483,5513.86 53,455,779.42 $2,46$,231.00 

74% 1~'_;_ 11:11: 
O(I'IEI1: I!IlSU OIlI:RMIEJIi) $106,744.38 

HOST COU~TRY AUDITS $32,571.00 
UNUSED HC AUDIT SETASIDE '!i.ZZ ,~s.zC! 

TOTAL GRANT AID FUNDS 516,700,000.00 
AiD lNDIRECY/DIREct COST OIST. 1m: 82:11: --------
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... -"', :,, '~ .. '"' .... , ;-: . -~- .-..: ,"," ... - .~ ~;~~:;;:~ ..... .... ........ .. 

COUNTRY 

BRAZIL/eTi 

tAACROOlI/~ 

~~INICA~ ~EPUalIC~L 

DmlIl.:ICA~ ~EI'1l8L1C/WI 

fWADOO/~1 

GW\ TEIQALAlCCXlIlELl 

lIo.'iDUMS/IIPIt 

UICAI'/I.l"'..u 

MALAWI/UCD 

IEltlCOIMSU 

I!IGERtAlU~ 

SEa>JE(iAL/UC~ 

rA~ZA::A/~ 

DISCCUTl UUfD paOJECTS 

PROJECr a"SEAACIl SU?POllT 
"'II) 
Pros 1". Ec:~i:;t 
Project ~rt 

~JEC1 CEVEL~~r 

........ __ .... - ... - -_ ........ _ ............ -- .. 
u.s. u.s. 

t)UtECT INDIRECT 
COSTS(II) COSTS(8) 

.... ...... _- .................................... -

5365,527.73 $136,856.56 
73" 27X 

$304, 2C6. 96 $8!),439.S9 
7ml 25:' 

$537,119.29 $171,447.31 
75:: 25% 

1>122,331.13 $55,545.09 
69% 31% 

SS6,937.8S $36,355.95 
ro:: 30: 

$171,009.71 $92,293.44 
66~ 34% 

5211,1131.26 $56,432.12 
79l: 21: 

$452,345.81 5198,369.71 
70% 30% 

$40,795.85 $25,413.10 
6G:I: 40l(, 

5100,071,.63 $98,:sa9.06 
66% 34" 

1:276,362.3<' $91,034.69 
75t 25% 

$448,321.03 1>176,002.11 
m 28" .. 

.~.~ --~ .. -
;;,pif~,C:.O .. ~;' icu3,c'io .. 6'i 

68:':; 32% 
5197, i'34.09 $369,187.16 

68% 32% 

5148,45:1.41 1162,342.06 
$2,(160.91 S86S.SS 

1>67,929.63 $28,555.64 
10% 30X 

$7,660.52 $3,217.42 
70% 30X 

TOTAL COUIUR't 
RESEARCM PROJECTS 

54 ). 14 

0351"_ Of !H!aEC! casTS 

MAIlAGEJ;l!;~T OFFICE 
CEItT AAL 06'EV. T I ellS 

TOTAL GRAm Olsm.lSUTlQ;! 

AII~/US/IIC ~T!lIIlUTlOOS OIST. 

OTHER: MSU OVERHEAD 
BAL. REI"AItIlNG TO 4/27/92 

TOTAL GRAI\!T AID flJ:ll>S 

AID WDIRECT/DIRECT COST OIST. 

71:: 29: 

........... -_ .. --- .. " --- ...... -- ...... --
H.C. H.C. 

DIRECT INDIRECT 
COSTS(C) COSTS(D) 

.. _ .................... ---_ ............. -_ .. 

$417 ,34<. .42 SW.OO 
100::; 0% 

5265,580.13 522.960.99 
9~ B% 

$497,28(,.59 528.371.23 
95% 5% 

57,15".5.14 00.00 
100% at 

SS7,012.51, 00.00 
101m 0:; 

$166,859.811 $4,903.36 
9n 31: 

~334,929.47 W.OO 
100: re. 

$332,079.46 $6.500.00 
98% 2% 

519,371.75 llO.OO 
lOll:: 00: 

5278,294.09 562.25 
101m ~ 

~oo. lat. .!7 Z50,5i>2.24 
91l: 9% 

$415,704.52 1l65,!57.a3 
86:: 11.,. 

Si.21. 623. 54 56,500.00 
99% 1% 

sao3,170.66 $41,565.1;8 
95::: SZ 

Sill.GO· SO.CO 
SO.GO so. 00 
SO.OO 50.01) 

0% 0% 
$0.00 00.00 

0% ~ 

TOTAL 
u.S. 

COSlS(E) 

5505,386.29 
55% 

5390,646.55 
S8% 

$714,566.60 
58% 

5171,882.22 
96% 

5121,793.63 
59:: 

5269,303 .21 
61l1: 

$267,613.3<l 
44: 

$650,715.58 
66% 

$66,208.95 
52% 

$266,463.69 
51% 

5367,397.71 
53X 

$624,323.20 
56% 

U37,893.34 
6Ol!. 

"l,I66,921.25 
58Z 

5210,775.47 
$2,926.49 

596,545.27 
100: 

:S10,871.94 
0:: 

. ............. -_ ...... -_ ........................ -- ... --.... -_ ...... _ ......... -- -- -- ......... .. .. .. - .................................................... _- ..... -_ .... 
TOTAL 
H.C. 

COSTS(f) 

TO 
H 
C 

T U.s. 1\ 
.c . IND 
OSTS«(;) 

U.S. ".C. 
DIRECT DIRECT 

COSlS(H) COSTS(J ) 
...... _ ........................... -_ ................. -_ ...... -_ ........... 

1>417,344.42 1 $1 
45" 

5265,%1.12 51 
7:~~ 

$525 .655 .S7 112 
4~ 

57,3{.5.14 $ 
4% 

SS7,on.54 5 
41:!: 

5111,763.16 $ 
3~ 

$3:54,929.47 5 
56% 

5336,579.46 $204 
:i4Z 

$19,37(.75 :;; 
4S:i: 

5278,356.lo'o $' 
4~ 

S33O,726"' 1 51 47% 
S481,~.65 52 

"-% 
\1434,123.541" 52 

4cr .. 
tJW., 736. ~t. Z4 

42% 

SO.OO 
SO.CO 
SO. Oil 

G% 
SO.O:J) 

tm 

S62 

:;; 

,S58.Sf> 
15" 
,400.58 
~6:t 
,ala.59 
In 
,54,.09 
I~ 
,655.95 
In 
,196.80 
!a 
,432. 12 
n> 
,669.71 
~a% 
,413.10 
~i~ 
,451.31 
In 
,571.13 
17% 
,360.00 
:!2:' 
,116.1'l1 
~o:> 
,752.64 
2al1. 

,342.06 
1>865.58 
,555.64 
5Il% 
,217.42 
30:: 

$368,527.73 $417,31,4.42 
4O::' 45% 

\\304,206.96 $265,580.13 
53% 66% 

11537,119.29 $497,28l,.59 
43% 40::' 

11122,337.13 $7,8l,5.11, 
66% ,,% 

1186,937.88 $87,1.112.51, 
1,1::' 4',. 

$171,009.71 $166,859.80 
40% 3&% 

$211,181.26 U54,929.1,7 
35: 56::' 

5452,345.81 11332,079.46 
46% 34% 

$40,795.85 519,377.75 
31% 48% 

5188,074.63 $278,294.09 
33% 49% 

5276,:>62.82 S3{)O, 184 . 17 
40X 43% 

5448,321.03 $415,i'04.82 
1,1% 38% 

$434,276.53 $427,623.54 
41:' 40:: 

'1,797,734.09 $S03,170.66 
40il: 1,0:> 

5148,433.41 $(l.00 
$2,660.91 SO.OO 

S67,939.63 W.OO 
70:: 

$7,660.52 $0.00 
~ 

U.S. H.C. TOTAL 
CONlRIB CONTRIB CONTR Ie 

( J) (K) (l) 
..... -- ----- ---_ .. -_ ..................... ---- --- .. -...... _ ... 

S508, 747.66 5171,540.00 $686,287.66 

$137,217.31 5201,520.00 \\338,737.31 

$497,908.85 595,133.00 \\593,041.85 

sao,90S.S2 sO-. 00 1\80,905 . 82 

556,792.49 118,000.00 $61.,792.49 

5237,618.33 \\95,000.00 $332,618.33 

S100,1lI-4.43 £104,559.00 !l205,403.43 

$254,417.79 11156,985.00 1>411,402.79 

SO.OO SO.OO SO.OO 

S71,853."2 $112,169.00 5190,022.42 

S205,518.61 $63,481.00 5268,999.61 

1>43a, 713. 16 S348, 432.00 $787,145.16 

ti265,155.09 564,340.00 $329,495.09 

5352,706.10 5239,200.00 $61.',906.70 

SO.OO SO.OO 50.00 
$0.00 SO.OO SO.OO 
SO.OO SO.OO 50.00 

so. 00 SO.OO 110.00 

.. ......... -.... --_ .... -.. 
TOTAL 

COST 
(M) 

.................. -- - ,o ..... 

\\1,609,018.37 

St,017,92!o.98 

111,833,264.32 

\\266,633.18 

5275 , 598.86 

sm,684.70 

1\807,946;28 

51,400,697.83 

$85,586.70 

$754,8l,2.45 

S967, 123. 73 

$1,892,531.01 

51,401,511.97 

S2,653,564.~ 

S210,775.47 
52,926.49 

596,545.27 

510,871.94 

$.4_353 _290_58 S2lleL7",:;_t.3 7f..., _r:,7 $l.M9';11._~ $l. . ';5:;. 290. 5S!S;L214 _399.66 $1- 716_359.00 Slo_ 930_758.661$16.06L 053.64 , - . , ___ , ___ . ______ • ___ .. _,:>6,567,314.48 S4,560,054.01!$2,L_. __ . ____ • ___ • _______ _ • ___ • ______ • . _._ . - --- __ ---
L 95" _$~! ___ 59%____ !.l,,!; ___ 11. 19h 4~ 39t n I I 

52''' 

5546.571.00 $1,327,942.72 
$179,812.49 $428,179.85 

48% 

52,631,153.06 $6,425,436.91 54,353,290.53 
15% 35" 23~ 

21% 

5 \3,612,807.04 
73% 

592,000.20 
$3,103,192.76 

S16,B08,OOO.OO 

m 

53,214,399.66 51,716,359.00 
17X 9:: 

$1,874,519.72 
S607,992.34 

$4,930, 758.fl6IS18,543,565. 70 
27% 

I 
W 

"'" 1.0 
I 
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PROJECT U.S. I1C 

BRAZIL/BTl ~;368r. 527.n $417,344.42 
4i% 53% 

CAf~EROOM/PURDUE ~'304 , 206.96 S265,5E10.13 
53% 47% 

Do~nNlCAU REPUBlIC/llNL $537,119.29 t497,Za:4.S9 
52% 411% 

DOi~ iNICAU RSPUBLlC/UYI 9.122,337.13 $7,8l,.5.14 
94% 6% 

ECUADO!'IIUf·m $8~,937.1ID $87,012.54 
50% 50% 

. GUATEf.1ALA/CORtJELL 9.177,009.77 $166,659.80 
51% 49% 

HONDURAS/UPR ~'211, 181.26 $334,92:9.47 
39% 61% 

ItlCAP/WSU $452,345.81 $332,07'9.46 
58% 42% 

I4ALA~1 I /UCD $40,795 .85 $19,377'.75 
6!l% 32% 

t,lEX I comsu gi1fJ3, 071;. 63 $278,294.09 
40% 60% 

NIGERIA/UGh g'276,362. 82 $300,1 EI4 .17 
48% 52% 

SEUEGAL/UCR M46,321.03 $415, 7CI(~.8?' 
52% 48% 

T ArlZMll A/WSU $!131., 276.53 $427,62:3.54 
50% 50% 

DI SCONTINUED PROJECTS S;797, 734.00 S803,1;'0.66 
50% 50% 

HONE tJ ltJ DEVELOpm::UT 9i148,433. 1}1 $0.00 
100% 0% 

PROJECT RESEARCH SUPPORT $67,989.63 9;0.00 
100% 0% 

PROJECT DEVELOllf,lEIlY $7, 660 .52 SiO.OO 
100% O~_,~ 

- TOTAL PROJECTS $4,669,314.34- $4,353,290.58 
52% 43% 

"'HC costs are one quarter bahinqll.S. costs lliltil the Elnd 

~~ the grant due to reporting procedures. 

USIICSPLT:082091 


