
1991 
I I I 

I 

< c 
, ) 

,0 

) 

I I 
::t 
c: 
a 
CD 

A.. 



Roosted peanut provides both food and 
cash income for villagers in many 
developing countries. 

On the cover: The end goal of the Peanut CRSP is sustainable production of peanut, 
Arachis hypogaea, a highly nutritious food for human> and feed for animals in Africa, as in 
this photo, and elsewhere. Peanut is an income-producing crop for growers and processors 
throughout the world. 

The Peanut Collaborative Research Support Program (CRSP) is funded 
through Title XII-Famine Prevention and Freedom from Hunger, 
under the International Development and Food Assistance Act of 1975. 
It is implemented by the United States Agency for International 
Development (USAID), through Grant No. DAN-4048-G-00-0041-00, 
and the participating U.S. universities and host country institutions. 
The Board for International Food and Agricultural Development and 
Economic Cooperation (BIFADEC) provides an advisory role to these 
groups in implementation of the Peanut CRSP. 

For further information, contact: 

Dr. David G. Cummins 
Program Director 
Peanut CRSP Management Entity Office 
The University of Georgia 
Georgia Experiment Station 
1109 Experiment Street 
Griffin, GA 30223-1797 USA 

Tel: 404/228-7312 
Telex: 41-4190 
FAX: 404/229-3337 
BITNET: CRSP-GRF 
DIALCOM: 157:AGS634 



T he year 1991 began for the Peanut Collaborative Research 
Support Program on a note of optimism. Its last eight years of 
research in and support of peanut activities throughout the world 
had resulted in the following: 

o Development and release of 13 adapted peanut cultivars and, 
thereby, increased peanut yields 

o Development of integrated pest management strategies that 
minimize the use of chemicals 

o Reduction in health hazards from the carcinogenic aflatoxin 
through use of a highly adsorbent clay 

o More efficient peanut production due to improved resource 
management 

o Development of new, consumer-approved food products, such 
as a cheese-flavored peanut spread and dairy substitutes 

o Increased numbers of trained researchers in peanut, both 
within the United States and in developing countries. 

It is clear that peanut has great potential to contribute to 
sustained and environmentally safe use of the land, to increased 
food supplies that have higher nutrient content and fewer health 
hazards, and to stability as a cash crop for growers and processors. 

The 1990s show no let up in the demand for sustainable 
production and delivery of food to the human and animal 
populations, however, and constraints to peanut production and 
use remain. To address these issues, the U. S. Agency for Interna
tional Development offers continuing support through the 
Peanut Collaborative Research Support Program to four U. S. 
universities and host institutions in 11 developing countries, as 
well as with five international centers and other organizations. 

During 1991 the Peanut CRSP enhanced research capability 
and technology transfer activities for both the United States and 
host countries through collaborative research, by providing 
equipment, and by training research and support personnel. The 
following pages document some of the research findings in 1991, 
along with the supporting activities that were undertaken. 

Our use of the first-person plural in these pages is deliberate: 
the "we" in reference includes the scientists and technicians, 
trainors and trainees, administrators and support staff involved in 
Peanut CRSP activities-all of whom are gratefully acknowledged 
here. 

Research is a dynamic process, not an event. As the interna
tional peanut research environment continues to develop, the 
Peanut CRSP is proud to continue to contribute to the unfolding 
of its changes and maturation. 
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PARTICIPATING INSTITUTIONS 

United States 
Alabama A&M University 

The University of Georgia 

North Carolina State University 

Texas A&M University 

West Africa 
Institut Superior Poly technique (ISP), University of Ouagadougou, 
Burkina Faso 

Institute of Economic Research (IER), Mali 

National Institute for Agricultural Research of Niger (INRAN), Niger 

Institute of Agricultural Research, Amadou Bello University, Nigeria 

Senegalese Institute for Agricultural Research (ISRA), Senegal 

Senegalese Institute of Food Technology (ITA), Senegal 

Southeast Asia 
Institute of Plant Breeding, National Crop Protection Center, Institute 
of Biotechnology, and the University of the Philippines at Los Banos, 
Philippines 

Philippine Council for Agriculture, Forestry and Natural Resources 
Research and Development (PCARRD), Philippines 

Thailand Department of Agriculture, Kasetsart University and Khon 
Kaen University, Thailand 

Caribbean 
Caribbean Agricultural Research and Development Institute (CARD!), 
headquartered in Trinidad, with country programs in Antiqua, Belize, 
and Jamaica 

International Centers 
Australian Centre for International Agricultural Research (ACAIR), 
Australia 

Conference des Responsables Africains et Fran<;ais de la Recherche 
Agronomique (CORAF), France 

French Institute for Oilseeds Research (IHRO), France 

International Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT), India 

ICRISAT Sahel ian Center (ISC), Niger 

International Development Research Centre (lDRC), Canada 
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The peanut, Arachis hypogaea L., 
is an annual food legume native 
to South America. It is grown in 
most tropical, subtropical, and 
temperate countries between 
40° Nand S latitudes, and annual 
production is estimated at 18 
million metric tons on 18 
million hectares. More than half 
the production is in developing 
countries, where yields are 
often much lower than the world 
average. 

Uses of peanut vary-from a crop to supply vegetable 
oil to one for direct food consumption; it is grown with 
other crops in different proportions depending on 
location, and the oil-cake and forage are important for 
animal feed. 

The Peanut CRSP was designed around major con
straints to production and utilization, each addressing 
specific needs in developing countries but also having 
regional or global implications. It is a targeted effort that 
encompasses three regions-Semiarid Tropical Africa, 
Southeast Asia, and the Caribbean-and, currently, 11 
host countries: Burkina Faso, Mali, Niger, Nigeria, 
Senegal; Philippines, Thailand; Antigua, Belize, Jamaica, 
and Trinidad. 

The constraints to adequate crop production identified 
include low-yielding cultivars, insect and disease damage 
to crops, mycotoxin hazards to health, inadequate food 
supplies and lack of appropriate food technologies, and 
insufficient numbers of trained researchers and support 
personnel. Within the Peanut CRSP, these constraints 
are modified as needed on a continuing basis. 

To relieve the identified constraints to global peanut 
production and utilization, the Peanut CRSP: 

o Develops sustainable agricultural production and food 
delivery systems that are environmentally sound 

o Provides resource management alternatives to relieve 
situations that restrict efficient management of 
production and utilization systems 

o Communicates research outputs to beneficiaries. 
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Peanut production can be 
enhanced if threshing is done mechanically 
rather than by hand, as here in Thailand. 
The effect of such technology on social 
needs must also be considered, however. 
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The Peanut CRSP has always addressed economic and 
social concerns by alleviating the biological constraints 
to production, which increases incomes, contributes to 
better foods and improved nutrition, develops human 
resource capability, and provides a setting for more 
meaningful employment. Global concerns now focus on 
the environmental impacts of cropping and sustainability 
of the existing agroecosystems. To confront this issue 
and to contribute to an enhanced environment for 
sustainable agriculture, the Peanut CRSP works to 
improve the inherent attributes of peanut. Some of these 
attributes are as follows: 

o Peanut improves soil fertility through nitrogen 
fixation. 

o Peanut reduces soil erosion from raindrop action 
through its crop characteristic of a closed canopy. 

o Peanut fits into a range of cropping systems, both 
monoculture and multi cropping, as well as in 
intercropping with grain crops and understory 
planting in tree crops; it can be planted late in the 
season in case previous crops have been lost or were 
poor producers. 

o Peanut adds to water use efficiency because of its 
tolerance to drought conditions, including the 
extreme drought of Sub-Sahelian Africa. -

o Peanut suppresses weeds when it is intercropped with 
grain crops, which reduces labor-intensive weeding 
activities. 

o Peanut provides an important source of high protein 
and energy for humans, as well as a high-quality 
animal feed . 

o Peanut provides a source of cash income for rural and 
urban people. 

o Peanut helps meet the world needs for vegetable oil. 

Intercropping peanut with maize, as here 
in the Philippines, provides efficient land 
use and benefits both crops. 

Peanut (RSP UP D ATE. 1991 



ajor accomplishments of the Peanut CRSP world
wide during 1991 are listed here. Details are given in the 
sections that follow, as well as in the Annual Report 
1991, available through the Management Entity Office at 
the University of Georgia. 
o Several new, improved varieties of peanut showed 

higher yields, which should improve the nutritional 
needs and income of farmers. 

o Peanut germplasm from South America, Southeast 
Asia, West Africa, and the United States was evaluated 
for disease and pest resistance. A major emphasis was 
placed on determining genetic resistance to leafspot. 

o Several peanut lines were screened for resistance to 
the aflatoxin-producing fungi, Aspergillus flavus. 

o A number of cultivars were evaluated for tolerance to 
short growing season, drought, shade, and acid soil 
conditions. 

o Trials continued, testing various IPM techniques to 
control diseases and pests. 

o Collaborative research between the Peanut and Soil 
Management CRSPs began to define the effect of soil 
pH and aluminum on peanut yields. 

o A socioeconomic study helped determine the impact 
of CRSP-developed peanut varieties. 

o Peanut was combined with traditional flour to 
enhance the nutritive content of existing or new 
foods. 

o Several studies were undertaken to manage aflatoxin 
by clay binding and by separating contaminated from 
noncontaminated seed. 

o Two new dryers and two types of threshers were 
designed and built for commercial use. 

o Training included university degree programs and 
short-term training in the United States. 

o CRSP funds also supported several students at 
universities in their own countries. 

o A regional workshop was held in Niamey, Niger, and a 
training course was held in Bangkok, Thailand. 

o Research networks met in India, France, and Texas. 
o Pilot programs continued in the Philippines, Thai

land, and Jamaica, extending research findings and 
CRSP technology to interested beneficiaries. 

o Publications of research findings were issued by 
ICRISAT, PCMRD, and other area organizations. 
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he Peanut CRSP uses ,the world pool of germplasm to improve the 
productive capacity of peanut. Continuing genetic improvement 
through the collection, maintenance, and distribution of germplasm is 
a maior contributor to sustainable agriculture and food supply. The 
task is to obtain cul'tivars that yield more, tolerate diseases, insects, 
and drought, and are able to grow on more acid and less fertile soils. 
The Peanut CRSP has mode extensive efforts to breed and adopt 
cultivars to stress-related environments for sustainable production 
with minimal chemical inputs. Highlights from 1991 research include 
the following. 

Improved Yield Ability 

We found several varieties that gave higher yields. In 
Senegal, in on-farm tests at eight sites, var. Fleur 11 gave 
20-33% higher pod yields than other varieties. In the 
Philippines, varieties that gave higher yields included IPB 
Pn 82 70-64, which tolerates acid soils and resists late 
leafspot; IPB Pn 82 71-19, which has large seeds, resists 
late leafspot as well as Sclerotium wilt and bacterial wilt, 
is moderately resistant to Aspergillus, and has high seed 
storability; and JL-24, which has large seeds, resists 
leafhopper, is highly resistant to defoliators, and is 
moderately resistant to Aspergillus. 

The new cultivar, Tamspan 90, released by the Texas 
Agricultural Experiment Station and the u.s. Depart
ment of Agriculture, yielded 11 % more than Starr and 
has useful resistance to important soil-borne diseases, 
including Sclerotinia blight and Pythium pod rot. 

Disease and Pest Resistance 

Leafspot 
Studies in North Carolina indicated that it is necessary to 
use peanut lines with resistance to both early and late 
leafspot; if varieties are resistant to only one type of 
leafspot, early or late, the other type can still reduce crop 
yields . 

It is difficult to find natural resistance to leafs pot, 
however. In Yoakum, Texas, less than 6% of the total 
1956 germplasm lines screened for early and late leafspot 
resistance showed sufficient resistance to justify 
retesting. In laboratory evaluation of 1550 plants we 
identified only 100 plants with measurable resistance to 
both early and late leafspot. In Thailand, we identified 
several peanut lines as having increased levels of leafspot 
resistance in both the wet and the dry seasons. 

Peanut CRSP UP D ATE. 1991 



In greenhouse and field trials in North 
Carolina, we observed high levels of 
resistance to both early and late leafspot in 
several interspecific hybrids between 
cultivated and wild species. In Texas, we 
undertook field trials to transfer resistance 
to both early and late leafspot, as well as to 
rootknot nematode, from wild species into 
cultivated species. 

RoseHe Virus 
In Nigeria, we developed a mechanical inoculation 
technique that should help us rapidly and reliably test for 
plant resistance to rosette virus. We are now working on 
an improved disease rating system to speed up develop
ment of short-season, rosette-resistant peanut varieties. 

Insecls 
In Georgia, in cooperation with the North Carolina State 
Insect Management Project, we evaluated 56 peanut 
genotypes and found significant differences in injury 
from thrips and corn earworm but no differences in 
defoliation by the velvetbean caterpillar. 

Aflatoxin Recluction 
In Texas, field-screening of 40 cultivars 
revealed several lines that tolerated infec
tion from the aflatoxin-producing fungi, 
Aspergillus flavus, which is 'highly carcino
genic in food products. In general, the 
runner cultivars were more susceptible. In 
the Philippines, five lines from North 
Carolina and Florida showed good resis
tance to Aspergillus infection in 
screenhouse evaluation. 

Tolerance to Short Growing 
Season, Drought, Shade, 
and Acid Soils 

There is a need for early-maturing, short-season peanut 
varieties for the Sahelian region of Africa and elsewhere. 
In Thailand, breeding continued to develop lines that 
mature in 80-85 days for use in short-season cropping 
systems; to date, we have developed several lines that are 
superior to Tainan 9, the local variety. In Texas, we used 
a bridge cross with Arachis batizocoi (wild species) to 
introgress the short growth duration (45-50 days) 
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Hybrid selection for leafspot resistance in 
peanut varieties can increase yields. Here, 
a leafspot-susceptible variety (NC-6, left) is 
compared to a tolerant hybrid (right) in the 
field. 

Damage from rosette virus, as 
here in Nigeria, is attacked by breeding 
peanut varieties for resistance to the 
disease. 



This drought-stressed peanut/millet 
intercrop in Africa illustrates the need for 
drought-tolerant peanut varieties. 
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characteristic of the diploid VSGr-
6416 from Brazil into Arachis 
hypogaea (cultivated species) to 
use in varietal development 
programs for West Mrica. 

In Texas, after 2 years of using 
line-source irrigation to select 
for drought tolerance in peanut 
lines, we found some variation in 
response to water levels, and we 
are continuing to identify 

drought-tolerant germplasm for use in 
West Africa and Texas breeding programs. 

Success continued in the development of shade and 
acid-soil tolerant lines in the Philippines, with material 
advanced into multilocational tests. 

Peanut CRSP UP D ATE. 1991 



T he Peanut (RSP is working to control pests and disease in peanut 
without damaging the environment, which is a major concern in 
sustainable agriculture. The goal of IPM strategies is to combine 
resistant germ plasm, biological controls, and good cultural practices to 
reduce chemical use and the potential for pollution. Production costs 
are also reduced by using IPM. Highlights in 1991 include the 
following. 

Tomato SpoHeei Wilt Virus 
IPM research to overcome TSWV is urgent. In Georgia, 
after a 3-year study (1988-1990), we found that TSWV 
infection reduced the total peanut yield by 72%. Also in 
Georgia, a 2-year study of the thrips vector of TSWV 
showed that brachypterous adults are widespread in 
winter; we are now testing to see whether they are an 
overwintering source of the virus. 

Thrips 
Thrips do not directly lower yields, but they do affect 
yields because they are a vector of TSWV. Studies 
continue in following the migration of thrips and the 
impact of thrips feeding on TSWV and peanut yields. In 
Thailand, peanuts seeded under no-tillage showed a 
lower incidence of thrips. 

Corn Earworm anel Velve'bean 
Caterpillar 
In Georgia, Pseudomonas aeruginosa, genetically 
engineered with the delta endotoxin gene from Bacillus 
thuringiensis, plus Sunspray Oil was as effective as the 
chemical Lannate in controlling both corn earworm and 
the velvetbean caterpillar. 

Southern Corn Rootworm 
In North Carolina, a 5-year study using pheromone traps 
to predict southern corn rootworm outbreaks showed 
that chemical treatments can be reduced by about 16%. 
Trap collections of 45 beetles per week eliminated 
chemical treatment. We are adding a feeding attractant 
to the pheromone trap in current studies in anticipation 
of reducing chemical use even further. 

Also in North Carolina, we are looking at ways to retain 
beneficial arthropod populations. Damage to arthropods 
can cause buildup of pests such as corn earworm and 
spider mites later in the season. To avoid damaging these 
arthropods, we are researching the effect of timing 
application of chemicals to control southern corn 
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Pheromone traps in the field (bottom) 
monitor the number of beetles to predict 
outbreaks of southern corn rootworm. Trap 
collections (top) of 45 beetles per week 
can eliminate the need for chemical 
treatments. 

rootworm; refinement of application techniques 
will assist IPM programs in both the United States 
and Southeast Asia. 

Lesser Cornstalk Borer 
In Georgia, we found that the incidence of 
aflatoxin in seed was significantly higher in 
drought -stressed plants than in irrigated plants, 
and that there was an interaction between 
aflatoxin concentration and LCB injury. 

Lepidoptera 
In the Philippines, we found that the best 
control of Lepidopterous pests was the use of 
Trichogramma sp. and Bacillus thun'engensis in 
combination with chemicals. 

Termites 
In Burkina Faso, we noted significant differ
ences in the percentage of pods injured by 
termites. Although delaying harvest increased 
pod damage, we found several lines that had 
90% undamaged pods even when harvest was 
delayed: NC Ac 343, NC Ac 2240, NC Ac 2242, 
NC Ac 2243, RMP 40, TS 32-1, and RMP 12. 
NC Ac 343 had the highest yields in both 
delayed and normal harvests. The increase in 
pod injury by termites was directly related to 
the decrease in soil moisture with delayed 
harvest, from an average of 16% at 90 days 
to 4.4% at 120 days. 

Peanut CRSP U P D ATE • 1991 



ffective use of agronomic, economic, engineering, and socological 
resources enables efficient production and consumption of peanut. 
Management of all four resources must be integrated. Agronomically, 
cropping practices must ensure that production is sustainable and is 
not detrimental to the environment. Labor -saving mechanical devices 
need to be developed through engineering studies and introduced 
where feasible. This new technology must fit into the sociological 
'framework of the society, and, above all, the total system must be 
economical. Highlights of 1991 activities include the following. 

Agronomic Resources 

In Burkina Faso, peanut yields were lower at two of five 
sites, even with adequate rainfall in 1991. Inter-CRSP 
research between the Peanut and Soil Management 
CRSPs showed a low soil pH and high aluminum content 
at one of these sites, Bobo Dioulasso, and we are plan
ning future collaborative tests to more clearly define the 
effect of pH and Al on peanut yields. At Niagoloko, 
reduced yields were probably due to higher levels of 
leafspot and rust damage. 

Yields were increased nearly 100% in the high-rainfall 
southwestern region of Burkina Faso by treating crops 
with Benomyl fungicide; this shows the importance of 
work to develop leafspot-resistant cultivars. 

In Thailand, progress was made toward identifying the 
major soil types where peanut is grown and relating 
them to the soil type on research stations to aid in the 
transfer of technolo
gies for farmer use. 

In the Philippines, 
we increased seed of 
three peanut lines 
that show promise 
for tolerance to 
partial shade; these 
lines were selected 
in earlier tests 
under artificial 
shade structures 
followed by 
multilocation 
agronomic 
studies under 
coconut trees. 

Also in the 
Philippines, after 
initial plot 

Shade-tolerant peanut lines are selected 
under shade cloth in the Philippines, then 
moved into mulHlocotion tests under 
coconut trees. 
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The Jamaica Extension Service increased 
seed of and promoted CRSP-developed 
CAROl-Payne, which had 42% higher yields 
than the traditional variel·ies and is now 
grown by 10% of Jamaican farmers. 

A CRSP-developed thresher is demon
strated to farmers in Jamaica. 
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screening and multilocation agronomic tests, we 
increased seed of three lines that show promise for 
tolerance to highly acidic soil conditions. 

Economic and Sociological 
Resources 

In Jamaica, a socioeconomic study showed that 
CARDI-Payne, a CRSP-developed variety, had 
42% higher yields than traditional varieties. Mter 

2 years of on-farm seed increase and promotion by the 
Jamaica Extension Service, 10% of farmers in Jamaica 
now grow this variety. 

Engineering Resources: 
Labor-Saving Devices 

In Belize, we designed and fabricated new equipment, 
and peanut cooperatives tested and are successfully using 
both motorized and tractor-driven threshers for com
mercial use. One thresher was built from Peanut CRSP 
prepared diagrams and exported to Antigua, an example 
of technology transfer within the region. 
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he Peanut CRSP works to ensure ,that peanut and peanut products 
are available to the consumer through a sustainable food delivery 
system. The goal is to have adequate food for the population-food 
that is nutritious, safe, and stable. The research program includes 
harvesting, handling, and storage problems; enhancing existing 
peanut products; and development of new 
products to meet identified consumer 
needs. In 1991 ollr occomplishments 
included the following. 

Product 
Development 
and Evaluation 

In Thailand, snack foods are 
popular, especially among 
school-age children, but they are 
low in nutritive value, primarily 
protein content. In collaboration 
with a commercial snack factory, we fortified a potato
based snack with defatted peanut flour and made a 
product that had 11 % protein and stored well at room 
temperature for up to 6 weeks. A consumer test among 
school-age children in Bangkok is now planned to deter
mine acceptability and market potential of this product. 

In Alabama, we combined peanut and wheat flour into 
food products and then evaluated them for quality, 
sensory characteristics, and shelf life. Results show good 
potential for development of such extruded products for 
use in Burkina Faso. Also in Burkina Faso, we are em
phasizing assistance to small entrepreneurs to market a 
more sanitary peanut paste with lower aflatoxin content. 

In West Africa, we are working to develop packaging 
for marketing a 15% peanut/85% sorghum flour. We 
found a shelf-life of up to 6 weeks when the flour was 
stored at 4° and 25° C in polyethylene, clay-coated paper 
bags and in double-waxed bags. 

In the Philippines, where curd and yoghurt products 
are popular, we selected firming agents to enhance 
yoghurt made from peanut milk; the products were 
deemed acceptable. Also in the Philippines, we developed 
a methodology for pilot-scale processing of peanut paste 
and then formulated an imitation cheese spread from the 
paste. 

In Georgia, we determined the feasibility of replacing 
protein sources such as casein and soybean with dried 
peanut extract in coffee and tea whitener. Spray drying 
the liquid whitener produced a powdered whitener with 
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A new peanut-fortified snack, defatted and 
with higher protein content, is being tested 
in a pilot production program in Thailand. 
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Peanut infected by Aspergillus flavus, as 
here, often produces aflatoxin, which can 
be highly toxic. This problem is being 
reduced by breeding for host plant 
resistance (lnd by studying various 
methods of decontamination. 

Construction of a dryer for peanut and 
other grains is under way in Jamaico. The 
dryer will enable improved peanut quality 
and cash income for farmer cooperatives. 

good flavor and color comparable to commercial 
whiteners. Also in Georgia, we found that substitu
tion of up to 46% defatted peanut flour for wheat 
flour produced tortillas with sensory and physical 
quality characteristics similar to those prepared 
with 100% wheat flour. 

Aflatoxin Management 

In West Africa and Texas, studies of the binding strength 
of various clays continued. Smectite 1, a phyllosilicate 
from Thies, Senegal, exhibited a good chemisorption 
index for aflatoxin, and the kaolinites exhibited varying 
binding strengths with relatively low chemisorption 
efficiencies. We chemically modified an attapulgite from 
Senegal, which significantly improved its aflatoxin 
binding strength. 

In Georgia, studies of chemical activities were under
taken. We found that Aspergillus flavus produces 
catalase, which enhances seed buoyancy. We also found 
that peanut genotypes known to be very susceptible to 
Aspergilli had the lowest levels of peroxidase after they 
were infected, whereas genotypes known to be less sus
ceptible to Aspergilli had the highest levels. This means it 
may be possible to relate peroxidase activity in infected 
peanut cotyledons to their A. flavus susceptibility. 

Also in Georgia, we worked on separating aflatoxin
contaminated seed from noncontaminated seed by a 
separation technology that uses seed density as its basis. 
We obtained density distributions of aflatoxin in both 
naturally occurring and laboratory-contaminated peanut seed. 

Postharvest Handling and Storage 
for Improved Quality 

In Belize, after we modified and evaluated a dryer using 
kerosene as fuel, models were put into use by farmer 
cooperatives to dry both peanut and other grains. 
Higher quality peanut is now being supplied to 
buyers. 

In Jamaica, we designed, built, and evaluated a 
dryer for the 1991 season that is being used in a 
community to dry peanut produced by several 
farmers. Product quality and drying efficiency will 
be monitored. Based on farmer surveys, the dryer 
should improve the market quality of peanut. 
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T he Peanut CRSP includes training as an integral part of research, 
both to upgrade the skills of present researchers and to provide grad
uate training to develop researchers for present and future needs. 
Degree-oriented training programs are offered at U.S. universities, 
and on-site consultations are provided by U.S. scientists. Training 
includes laboratory and field studies in research methodologies. 

Graduate Training at u.s. 
Universities 

A total of 26 students completed, continued, or initiated 
graduate study programs at the participating Peanut 
CRSP universities in the United States. Students were 
from host countries of the Philippines, Thailand, Burkina 
Faso, Senegal, Mali, Nigeria, and Belize; non-host 
countries of Pakistan, Korea, Burnla, Indonesia, Uganda, 
Colombia, Argentina, India; and the United States. 
Eleven were from host countries, 11 were from non-host 
countries, and four were from the United States. 

In-Country Training 

A total of 14 M.S. degree students completed or were 
enrolled in programs at Kasetsart University and Khon 
Kaen University in Thailand with partial CRSP support. 
The CRSP has strengthened the Department of Product 
Development at Kasetsart which has allowed them to 
offer a graduate degree, and has provided for more 
students at Khon Kaen. 

Twenty-six students from Peanut CRSP host 
countries are currently in graduate study in 
the United States. 
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eetings and workshops facilitate communication of research 
information and the exchange of ideas. In addition, two types of 
networks foster interadion omong the global range of Peanut CRSP 
collaborators: disciplinary and interdisciplinary. Network linkages olso 
exist with several international groups, including ICRISAT (Interna
tional Crops Research Institute for the Semi-Arid Tropics), IORC 
(International Development Research Centre-Canada), ACIAR 
(Australian Centre for International Agricultural Research), IRHO 
(Institute for Oi/seeds Reseorch, France), and CAROl (Caribbean 
Agricultural Research and Development Institute), with synergisHc 
effects for all involved. The result is a coordinated, efficient, and 
productive program of interadive research and support activities. In 
1991 the following activities were completed. 

Workshops 

In 1991, the Peanut CRSP participated in the West Africa 
Regional Groundnut Workshop, in cooperation with the 
ICRISAT Sahelian Center, in Niamey, Niger. 

In Bangkok, Thailand, a training course on quality 
evaluation and utilization of food legumes and coarse 
grains was held in cooperation with FAO and the Depart
ment of Product Development, Kasetsart University. U.S., 
Thai, and Philippine collaborators in the University of 
Georgia/Thailand-Philippine Food Technology Project 
served as coordinators and trainers for participants from 
several Southeast Asian countries in a month-long 
activity. 

Networks 

The Groundnut Virus Research Network Group met in 
Montpellier, France, to review research and coordinate 
future activities. 

Representatives from IHRO met with Peanut CRSP 
colleagues at the American Peanut Research and Educa
tion Society meeting in San Antonio, Texas, to plan 
future cooperation. IHRO supports salaries for CRSP 
collaborators in Senegal. Ongoing cooperation exists 
with ICRISAT and CARDI to extend technology to 
relevant areas. 
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Pilot Programs 

Extension efforts continued in the Philippines, Thailand, 
and Jamaica. In Thailand, new peanut varieties are being 
multiplied in a program with farmers to accelerate the 
adoption of the new varieties on a wide scale. 

Publications 

We continued to contribute funds and articles to the 
International Arachis Newsletter, which is made avail
able to scientists worldwide through ICRISAT. 
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Participants in the 1991 West Africa 
Regional Groundnut Workshop in Niger 
exchanged information on research 
experiences. 
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