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Accomplishments Relatlve to the Scope of Work (SOW)

The practicality of using extracts of seed kernel from the neem tree, Azadirachta indica, as a
locally-prepared pesticide for subsistence farmers in the Sahel to control grasshoppers and locusts on
millet and sorghum was investigated in Niger, West Africa. This research was performed as a
subcontract to an existing USAID centrally-funded contract to the Consortium for International Crop
Protection {CICP). The University of Minnesota in turn subcontracted with the Agency to Facilitate the
Growth of Rural Organizations (AFGRO) to conduct portions of this study.

Entomologic: : ‘rials to evaluate the efficacy of neem kernel extract (NKE) against grasshoppers were
initiated in August-September, 1987, at the Sahelian research station of the international Crops
Research Institute for the Semi-arid Tropics (ICRISAT), Sadore, Niger. For descriptions of these trials
and their results see Dunkel et al. 1988 (5), and Radclitfe et al. 1990 (17).

Socio-economic studies concerning the feasibility of rural populations in Niger preparing and using NKE
were undertaken in the amondissement of Tera, in 1987-88. For descriptions of the these studies and
their results see AFGRO 1988 (2), 1989a (3), Ouedrago 1988 (7), Patten and Radcliffe 1988 (9),
Radcliffe et al. 1989 (16), 1991 (18).

Further entomological trials on millet and sorghum were conducted in August-September, 1988, at tho
ICRISAT station, Sadore, and, in November 1988, on recession agricuftural fields in south central Niger
(village of Mozague). For descriptions of these trials and their results see Radcliffe and Strzok 1988
(13), 1990 (14), Radclitfe et al. 1989a (15), 1988b (16) and 1991 (18).

At the time studies were completed, copies of the scientific logs of both entomological and
socic-economic studies (Supplements S1-S5) were left with in-country counterparts (i.e., A. Sani,
Direction de la Protection des Végétaux du Ministére de I'Agriculture, Gouvernement du Niger, Kimba
Idrissa, Université de Niamey). Copies of the socio-economic reports (AFGRO 1988 (2), AFGRO 1989
(3)) were provided in both English and French to host country ofiicials in the Ministry of Agriculture.

The onginal scope of work called for on-farm trials of NKE on intercropped vegetable/cereal production.
This requirement was suspended by Mr. C. Collier, AID S&T, who determined that such trials should not
proceed until such time as an EPA license was granted for NKE formations as food crop protectants (see

below for discussion of current status of EPA registration).

In our trials, neem kernal extract provided significant protection to sorghum and millet seedlings against
9 of 11 species of Sahelian grasshoppers and locusts tested. NKE was effective against Acrotylus
blondeli, Diabolocatantops axillaris, K:aussaria angulifera, Oedaleus senegalensis, Pseudosphingonotus
canariensis, Pyrgomorpha cognata, Ornithacris turbida cavoisi, Chrotogonus senegalensis, and
Schistocerca gregaria; NKE was ineffective against Cryptocatanops haemorrhoidalis - primarily a forb
feeder and Oedaleus nigc¢ riensis - heavily parasitized. Locaily-prepared NKE, from seed collecled at 5
Nigerian locations (Niamey, Diagourou, Gotheye, Tsernawa and Mozague) proved as efficacious as
alcoholic extracts (Beltsville neem provided by M. Jacobson, H. G. Larew, and J. D. Wharten, USDA,
and Margosan-O provided by R. O. Larson, Vikwood, Lid.).
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With respect to the socio-economic studies, we found that the settings in each village surveyed (Dargo,
Bellekoira, Méhanna and Diagourou) were complex and markedly ditferent, despite similar use patterns
and crop selection and concluded that detailed knowledge of local conditions is essential to property
erter into arrangements to conduct farm trials which integrate exogenous technologies with local
agricultural production schemes.

We concluded that applications of NKE as foliar sprays or as drenches were effective in protecting millet
and sorghum seedlings from injury by most species of grasshoppers and locusts. As a readily available
and easily prepared crop protectant NKE could be of great benefit to Sahelian farmers. However, the
extensive scaie on which these agronomic crops are planted appears to make this use of the technology
impractical for the following reasons:

a) the labor supply required to prepare, transport, and apply NKE would be inadequate,
b) the availability of neem seed is too limited,
c) wateris often limited or must be transpcried considerable distances,

d. in the villages surveyed, there existed a lack of equipment and tools for efficient transport and
application of NKE on sorghunvmillet fields.

Accordingly, while we conclude that the use this technology for the protection of mrillet and sorghum
crops is probably not feasible, we believe that NKE could have great potential for the protection of
smaller plots of fruits and vegetables and the intensively cultivated counter-sea.on crops and for
protection of stored products (AFGRO 1989b, 4).

Ancillary Research and Scientific Networking

USAID encouraged project personnel to network with other agencies doing similar research. Of
particular benefit was our liaison and cooperative work with the University of GiessenvGTZ, which had
mutual benefits in expanding both the magnitude and detail of the use of NKE as a crop protectant in the
Sahel (Supplement S6). Liaison with the Ottawa University Group in Canada 'was aiso of benefit
(Supplement S7).

First presentations of results of the entomological aspects i this research were at the
Locust/Grasshopper Campaign Evaluation Workshop, in Harpers Fervy, W. Va., in January 1988
(Radcliffe and Strzok 1988, 13) and at the annual meeting of N. Central Branch Entomolegical Society of
America (NCB-ESA) in Denver, Colo., in March 1988 (Dunkel et al. 1988, 5). We made an invited
presantation on both entomological and socio-economic aspects of this project at a Conference on
indigenous Knowledge Systems, in Washington, D.C., in December 1988 (Patten and Radcliffe 1988, €).
Our first report on the second series of entomological studies was presented at the annual meeting of
NCB-ESA in Indianapolis, Ind., in March 1989 (Radcliffe, et al. 1989, 5). In April 1989, AFGRO, under
USAID contract, designed a NKE Project for Crop Protection in Mali (AFGRO 1989, 4). This report
should be consulted for recommended applications of NnE technology to Sahelian agricuture. In
December 1989, we were invited participants in a neem seminar at Intemational Chemical Congress of
Pacific Basin Societies in Honolulu, Hawaii. Strzok presented an overview of both the entomological and
socioecoriomic aspects of this project (Radclitfe et al. 1989 (16). In January 1890, Radcliffe attended the
2nd CILSS IPM Confere..ce of Sahelian crop protection specialists in Bamako, Mali. Here, we reported
on the entomological aspects of this project ari presented recommendations for future applications of
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NKE techinology in Sahelian agriculture (Radcliffe and Strzok 1990, 14). In April, 1990, Radcliffe
presented his Minnesota neem research at a USDA-sponsored workshop on the potential of neem in
pest management programs (Radclitfe and Lagnaoui 1990, 11).

The entire project history and findings have been written as a chapter for publication in a book on
indigenous knowledge systems edited by D. M. Warren and D. Brokensha and scheduled for publication

in early 1991 (Radcliffe et al, 1291, 18).
Problems Encountered and Solutions Undertaken

The concept of this project (Schroeder 1987a, 19 and 1887b, 20 was first proposed by P. P. Strzok,
President of AFGRO (Agency to Facilitate the Growth of Rural Organizations (AFGRO). The finai
proposal was developed collaboratively by AFGRO, and scientists from the Univeisity of Minnesota,
USAID (especially C. W. Castleton, and C. W. Colliar) and the USDA {M. Jacobson and H. G. Larew).
The project was undertaken as a cooperative venture between the Univarsity of Minr.esota and AFGRO.
This proved a very successful arrangement in that it maximized the capabilities of both agencies. We
believe this cooperative arrangement is an excallent model for others engaged in applied research
intended (v bring together scientists and practioners c¢f rural development in less developed country
settinps. Such discrete efforts have almost immediate benefits at the loca! ievel where cn-farm trials are
conducted. We found that roies and functions of staff were not a pioblem; the division of tasks to the
overall schemes became clear during the discussion and planning of each increment of the project to bs
executed. The interdisciplinary nature of this project fostered interdisciplinary interactions invaluable to
our understanding and appreciation of both the opportunities and constraints in technology transfer.

Finding grasshoppers when the research teams needed to conduct efficacy tests added to the cost of
this project. To accomplish our research it was sometimes necessary to dispatch collecting teams to
areas where outbreaks of locusts and grasshoppers were occurring. These efforts were ahove budget,
but we were fortunate in that the necessary insects could be collected in Niger. Please see Supplement
S8 for a detailed discussion about accurate cost estimating and overruns with a project of this fiuidity.

A problem with the designated point of contact with the local USAID was encountered; see Supplement
S9 regarding its resolution.

Research Issues in Progress

The problem of obtaining an EPA license for NKE as a crop protectant is ar: active issue (see
Supplement S10). At least four commercial firms in N. America, W. R. Grace, Natural Plants, Rohm and
Haas, and Safer Canada, are conducting protocols with a view toward abtaining EPA registration for use -
of neem derivatives on food preducts. The USAID and USDA are cooperating in this effort as are

various university researchers throughout the US. Obtaining food crop registration would permit USAID
to sponsor on-farm research trials in the Sahel and other parts of tropizal Africa. We have found strong
interest in neem iesearch in many West African countiies, some of whom are already involved in NKE as
a crop plant protectant.

We have been encouraged by the strong interest and support in this project from many sources: USAID,
USDA, USEPA, the Sahelian countries, University of Giessen, GTZ, the University of Ottawa, M.
Jacobson, the leading US expert on neem, as well as many other eminent scientists and practioners of
neem, e g., Mssrs. H. Schmutterer (U. Giessen), C. Hellpap (GTZ), H. Rer.*old (Max-Planck Institut), R.
C. Saxena (IRRI), *4. G. Larew (USAID), B. J. R. Philogene, Otiawa U., S. Ahmed (East-West Center), R.
O. Larson, (Vikwood, Ltd.), etc.
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Radclitfe and phytopathologist M. Canteh, Department of Agricultural Services, The Gambia, recently
(January 1990) submitted a proposal to the Progtam in Science and Technology Cooperation (PSTC) for

application of neem technology to crop protection in that country.

Experience with NKE in Africa led Radclifle to research the use of neem against Colorado potatc beetle
(Obst 1983 (6), 1990 (7) Radclitfe and Lagnaoui, 1930a (10), 1990b (11) and 1990c (12). This research
has proven very promising and is now funded by the Greater Minnesota CorporatiorvAgricultural
Utilization Research Institute (GMC/AURI), the Red River Valley Potato Growe~s Association (RRVPGA)
(Ackerson 1990, 1) and Rohm and Haas.

Radcliffe has received support for continued research with neem-based insecticicas from GMC/AURI,
RRVPGA, Rohm anc Haas, and W. R Grace. Results against Colorado potato Ligetle have been
spectacular and the suppliers of these products express optimism that food crop registration can be
quickly obtained and their products commercialized. AFGRO has received support from Natural Plants,
Inc., and Vikwood, Ltd. (Larson). There appears to be a rapidly emerging market for neem seeds and/or
their extract, which could becoma an important cash crop to Sahelian countries.

Miscellaneous Matters

AFGRO managed the local administration of the project in Niger and was required to register with the
Govemment of Niger and receive authority to work in that country. Considerable liaison and
correspondence with other agencies in Niger was a continuing requirement to assure smooth progress
on the various elements of the project. Copies of representative correspondence regarding such
activities as well as the "Arrete” by the Government of Niger, alizwing AFGRQ to work in Niger, are

presented in Supplement S11).
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