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I. I:NROD CTIcO

A. Summary and Reco--enations:

The OMVS Agricultural Research I Project (625-0957) is
the outcome of a design effort undertaken by the Consortium for Inter-
national Development (CID), with AID financing, to assist the Organiza-
tion for the Development of the Senegal. River Basin (OMVS) in redesigning
regional agricultural research in the Senegal. River Basin. It has been
designed to reorient agricultural research to the specific needs of
farmers in Senegal, Mali and Mauritania. Designed initially by CID,
the project paper has been developed by USAID/RBDO in collaboration
with USAID's Senegal, Mali and Mauritania and with the O:.vS ±/.

The research to be undertaken during this project will be mainly
farm field trials intended to identify technology of increased yield
potential for the localities to be developed in the Integrated Develop-
ment Project of the OHVS. The research staff of this project will
operate from the research stations of the Senegal Valley and work
jointly with extension workers assigned to the responsible regional
development agencies. Promising varieties, farming practices and
cropping systems will be carefully evaluated to establist their poten-
tial benefits and to address local problems. Improved vhrieties and
farming practices resulting LLuua project will be used by other
development programs in the valley, thus establishing a technology
transfer activity for a large number of farmers.

The project fully conforms to the AID development strategy for the
region by strengthening regional and multi-donor collaboration wit:hin
the ONVS and by seeking improvements of existing production systems
consistent with the Senegal River Basin development plans. The proposed
researcti is designed to build upon farmers' existing knowledge and prac-
tices, upon agricultural research results obtained during the past
fifty years, which were not fully tested on local farms. This approach
is cost-effective, socially sound and should yield results in a relative-
ly short time. These results will be accessible to the developers
of the Basin to verify and test in irrigation projects. Such access
will help to establish strong linkages between the research centers
and the development agencies working in the area.

U/ Following recommendations by AID/Washington and officials
of the OMVS member states, the project's title was changed from
the original "Agronomic Research Project I - Phase II" to "OMVS
Agricultural Research II".
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Although the widespread impact of this institution-building effort islong tarm, some research applications will begin to benefit farmers and ruralinhabitants during the life of the project. The establishment of a researchcapabitility and subsequent improvement 3f crop varieties, culturalpracticesand irricated agricultural p.oduction. systems will eventually have a favorableimpact on all farmers in the Basin.

The Grant Agrements proposed for this project uill be structured so asto assure individual responsibility of the three OZVS Member States for thenational components of thfa project, and collective responsibility for theregional aspects. Four Grant Agreements will be nagotiated. Each of these willcontain a description of the overall project purposes, objectives, costs, andgenerally applicable conditions and covenants.

1. One Agreement will be negotiated betweev the River Basin DevelopmentOffice and the OMVS Council of Ministers, for the regional aspects of theproject and for acvvities which will be implemented by the OMVS High Commission.This 4greement will sct forth conditions and covenants specifically pertinentto the OMVS, regional component/inputs including a detailed budget, andProgrammatic/mangerial linkages to the mational project components.

2. Three additional Agrsements will ba negotiated between the USAIDsin Senegal, Mauritania ,.-d Mali and the Governments in each of their respectivecountries. These Agreemects will contain descriptions of each of the nationalprogram activities; a detailed national budget, country-specific conditions andcovenants; and national resp,,'nsibility vis-i-vis the regional aspects of theproject.

3. Each camponent Agreement, upon signature, will represent an obligationof funds for US-financed activities in that particular country. The acceptanceof a national component Agreement, however, commits each OMVS Member Stategovernment to the regionaL componsnt of the prqject.

The authorized source of procurement for this project is AID GeograhiiCode 000 (United States) and the respective cooperating countries. Inaddition, the authorized code for Mali is 941 (Selected Free World) and thecooperating country itself. Procurement of commodities from Geographic Coda 935(Special Free World) to include vehicles and other equipment, are covered bywaivers, in Annex I.
Total project costs are estimated at $ 16 .Omillion. AID is requested toprovide a grant of $ 13.6 million; the OMVS and Member States will provideapproximately $ 2.4 Million in counterpart funds.
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B. Project ?urpose:

The program is built around a set of comprehensi.e agricultural researchactivities focused on adaptive research for small-scale farming systems.
The aims of the project are:

1. To develop and strengthen OMVS.agricultural research capacities
in the Senegal River Basin.

2. To improve the combined effectiveness of national agricultural
research programs in Senegal, Mauritania, and Mali through
regional coordination and prioritizing within the OVS.

The outputs of the project will be:

1. Improved crop varieties and technical packages developed and
field tested..

2. Upgraded technical and professional skills for agricultural
researchers.

3. Upgraded agricultural research facilities at three loclations in
the Scnegal River Basin.

4. Strengthened regional research system integrating national research
agencies and involving national development agencies.

Details of the specific tangible outputs expected from this project areprovided in the revised economic analysis pp. 110-117.



C. AID R.zional Develop.menc Scrategy, Statement

Thc AID RegionaL L~velormcnt Scrdzcz" Scatement (RDSS)
endorses :'c proje,: approach, scatrng chat AID will give high
priority cz the development of irrigated agriculture and to river
basin planning and feasibility studies necessary for future
projects. The RDSS further emphasizes a regional approach to river
basin development and expresses AID's desire to assist inter-
national crzanizations like the OMVS in formulating optimum
strategies for river basin development. The formulation of
optimum irrigation and basin development requires that data be
gathered and analyzed on a wide range of factors affectin&
agricultural production in the Senegal River Basin.

In addition, as an institution building effort the present
project will strengthen the capacity of the OM!VS aL I. Member States
to plan and implement regional agricultural projects. It will
directly affect OMVS and Hember States officials as beneficiaries.
The u.ltimate beneficiaries of this increased institutional capa-
bility will be the approximately 1.6 million residents of the
Senegal River Basin. These benefits will derive from better
development planning and implementation of agricultur'al research
by Lht GHMS and the Member States.

D. Relation to Other Projects

AID is also funding through OMVS the Groundwater Monitoring
Project (623-0958). This project will establish within OMVS and
its Member States a system to define, analyze and monitor the
regime of the Senegal River and the Basin's sibcerranean water
resources. This project will be an essential element in safe-
guarding the considerable investments planned in the Basin.
Other U.S. assistance to the OMVS has included funding of the
Environmental Assessment Project (623-0617) which evaluated the
environmental effects to the overall Senegal River Basin Develop-
ment Plan, and fundinz for a UNDP-sponsored socio-economic study.

Fur:her U.S. assistance to the OMVS is expected to include
an Integrated Development Project (625-0621) now in the final
stages of design. The Agricultural Research rl project will
complement the Integrated Development Project by providing
decision-.akers with vital information on agricultural systems
in the areas co be developed by the IDP. In addition, the improved
on-farm technologies, crop varieties, farming practices and crop-
ping systems developed by. tht research centers will be vstemacica.-

...r d to the frners pnr:icilpacing in che T.0



II. PROGCR:* FACTORS

The OMVS Development Stra:zv.n:

The overa~l O'T S progam was outlined in a _97' report entitled
"Senegal "iver Basin, Integrated Development Program" by Norbert
Beyrard. The three main components of :his program are:

a. Manantali dam - A zultipurpose upstream reservoir of
11 billion cubic meters capacity, for irrigation of some 255,000 hectares
plus hydroelectric power and river navigatio, based on a regulated
flow of 300 m3/second downstream frcm Kayes, .:ali. Although M-anantali
will reduce flood peaks in most years, it cannot provide sufficient
reduction of the highest probable flood peaks to eliminate unplanned
flooding completely, since the storage effect of Manantali on the
Baffing River will be partly offset by constructions on the flood plain
due to road, levee and other construction. The flows of the Bakoye
and FalimS will remain unchanged. Construction of Manantali is scheduled
to begin in 1982 and be completed by 1989.

b. Diama dam - A low barrage to prevent salt? water intrusion
and permit irrigation of some 55,00C hectares. Until upstream storage
is provided in a dam such as Mananrali, Diana reservoir levels will
fluctuate seasonally between 0 and 1.5 meters above sea level as its
far more modest projected storage capacity of 250 million cubic meters
is used to meet irrigation requirements in the Delta. After Manantali
begins operation, Diama will be operated at a nearly constanz water
level of 1.5 meters to facilitate river navigation. Construction of
the Diama dam began in November 1981. Itz completion is expected by
1986.

c. A navigable waterway upstream to Kayes, Mali, plus nine
river ports - OMVS foresees that this will provide year-round navigation
to the sea for landlocked Mali.

The OIVS strategy is to strengthen agricultural research activities
at the stations along the river in combination with the intensification
of agricultural production, particularly the expansion of irrigated
perimeters. Present plans call for an increase from about 29,000
hectares under irrigation in 1981, to 255,000 hectares in 2028. World
Bank estimates place the potential for irrigation in the Basin at
430,000 hectares.

The OMVS feels that only large scale cultivation has the potential
to meet long-term regional and national agricultural production goals.
However, the OMIS erohasizes that large scale irrieation oroiects have
not been as successful as smaller projects. Large-scale irrigation



techniques and organizational skills are lacking in the Senegal River
Basin. The development of needed skilled manpower is most likely to
appear with the evolution of small-scale irrigation in the Basin. With
this in mind, the OMVS has evolved a strategy that involves a gradual
progression from small irrigation projects to large projects.

For the first phase, the aim will be to introduce farmers to
irrigation through the development of small irrigation projects. This
is considered to be the most effective means of exposing the population
of the Basin to the potential of irrigated farming while allowing the
greatest latitude in matters of organization and technology. These
small irrigation projects will occupy 60 per cent of the area brought
under irrigation during the first phase. The OWVS feels that the poten-
tial of small projects as presently surveyed will be realized by
1986-1987.

As familiarity with and enthusiasm for irrigated farming increases
ard as the development agencies become more efficient in their extension
and more successful with the farmers in the Basin, larger projects
will be developed. Farmers on these small perimeters wilt be gradually
introduced to more complicated forms of organization and Ichemes of
water management but will st"ll have their oun plots.

During these first two phases, food crops will be emphasized:
staple crops to meet subsistence needs for the farmer, and a surplus of
food crops, including vegetables, to provide a cash income and thus inte-
grate the population into the cash economy. After 1990, plans call for
development to be focused more on the large irrigation projects, with
emphasis placed on industrial crops and agribusiness.

Overall levels of irrigation in the Senegal River Basin are projected
:o reach 41,000 ha. by 1990. Of this, the majority will be concentrated
in Mauritania (with 52% or 21,480 ha) and in Senegal (ith 41.5% or
L7,000 ha.). The rem.Lning 6.1% will be in .Mali and will primarily
)e small, pilot projects.

B. Agricultural Research in the Senegal River Basin

a. Regional Research

(1) History of Regional Research Activities

Since July 1967, France, Senegal and Mauritania through the Institut
Le Recherches Agronomiques Tropicales et des Cultures Vivriires (IRAT)
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have ccncentrated on improving traditional rainfed crops, irrigated
rice, and sugar cane production. Yali later joined the research effort
and the three experimental stations (Sam!, in Mali; Gu&df, Senegal;and
Kaidi, Mauritania) were unified as a regional agronomic research unit.
In 1968, FAO decided that research results obtained in IRAT's stations
could be used in a four-year program (1969-1972) emphasizing extension
to the farmer. FAO was also to concentrate on the improvement of
traditional cultivation techniques including rice and sugar cane produc-
tion in the delta area. By 1970, the results of this experiment were
judged mediocre due principally to the irregularity of the rains. It
was concluded that water remained the prime limiting factor for regional
development of agriculture, and that agricultural research should be
focused on irrigated agriculture or a "modern high yielding and ration-
ally organized agriculture". (UNDP Review of Agronomic Research Project).

Given this new focus, the United Nations Development Program (UNDP)
through its executing agency, the Food and Agriculture Organization
(FAO), assumed full responsibility for the direction of a ronomic
research in 1970 under the policy guidance of the OMVS High Commission.
Later, as UN funds became scarcer, the project found itself strapped
for agricultural machinery and operating funds with which to expand
the irrigated fields in each center.

Upon request of the OMVS, AID granted $960,000 in FY 1975 to the
three centers to provide machinery ($600,000), an equipment advisor
for one year ($60,000) and local operational funds for one year
($300,000). In FY 1977, anothe't $300,000 was granted to the OMVS for
an additional year of local cost support. In FY 1978, a third grant
of $550,000 was accorded for local costs to the three centers.

AID inputs were successful in enabling the centers to continua
functioning and even expand field trials. However, with the FAO project
steadily declining, it became clear that a major re-orientation of the
regional agronomic research effort would have to be developed. As a
result, the Member States of the OMVS agreed that a new program should
be launthed, with each center managed by and responsible to its own
nationals. The substantive program, however, including all donor
assistance would be administered by the OMVS.

In FY 1978, AID executed a contract for the OMVS with the Consortium
for Internationa_ Development (CID) to design a cohesive agronomic
research program (Agronomic Research Project II - Phase II) for three
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resaarch stations - Fanaye, Senegal; Kaedi, auritania;and Sam&, Mali-
representing the low, middle, and upper basins, respectively, of the
Senegal River Valley. The design was to be based on the research
objectives, cost estimates, and host country contributions of a four-
year research program adopted at the llth Extraordinary Session of
the OMVS Council of Ministers in April of 1977 and presented for donor
funding at the Club du Sahel meeting in Ottawa, Canada in 'Lay 1977
(OMVS DT 210/Rev. 3). This research plan included a far-rnging,
ambitious program embracing irrigated and other crop production, and
including forestry, fisheries and livestock. After examining past
and existing research activities and research needs, CID was to define
a research program, develop the plans for the required infrastructure,
and arrange for proper administrative procedures for implementation.

The work required took a year longer than the 18 months originally
planned. A PF amendment was finally completed in August 1981 and reviewed
by AID/Washington. and the OMVS, both of whom requested substantial
revisions and additions. These revisions were made between January
and July 1982 by USAID/RBDO with contributions by the CV and. USAIDs
Mauritania, Mali and Senegal.

As a result of the delays in designing the Agronomic Research as
a Project Paper Amendment for Phase II, the OMVS and Member States
were faced with diminished operating funds for agricultural research.
Nonetheless they chose to continue exiL.ting activities using their
own limited resources and to seek other donor support. The OMVS direct
funding support to the three stations was approximately $420,000 in 1981
and is about $40P,000 for 1982. While Mali remains dependent on OMVS
support for Sami, Senegal and Mauritania have been successful in mobi-
lizing other donor funding for Fanaye and Kaedi. This interim period
has thus demonstrated that there is a strong regional interest in
agricultural research for the Basin and that a Basin-wide prgram must
necessarily complement growing national research programs and have
multi-donor involvement.

Donor funding for regional agricultural research during this period
continued to come primarily from the T=i'NP through FAO. In 1978 a new
project agreement (PNUD/FAO/RAF/78/030) was executed by the LNDP/FAO
to provide technical assistance to the OMVS High Commission for esta-
blishing agricultural development methodologies in light of irrigated
agricultural experience in the Basin and the future irrigation plans
with the construction of the Diama ana Manantali dams. This four-
year project started in late 1978 with funding of $656,000 for 3 long-
term experts, equipment and operating expenses. In 1979, the OMVS
requested that the project be amended to provide additional .assistance
to study farming and mnagement systems being used by irrigated peri-
meters, to establish low-cost model perimeters, to determine the
feasibility of mechanized agriculture for rrigatcd peri..eters, and :c



study :he integration of crop and livestock production h .
irrigated perimeters. LNDP/FAO agreed to increase the project contri-
bution by $473,556 for 2 more experts who would work at the research
stations (an irrigation engineer and an animal husbandry specialist)
plus a translator for the High Commission. Amounts were also included
for establishing several self-governed village-level irrigated perimeters.
These became known as CUMA-pilotes (Cooperatives d'Utilisation en
Commun du Matiriel Agricole).

Although the FAO project has been executed without major problems
and the results appear promising, the future of tne project is uncertain
because of reduced UNDP funding. Project funding for the two field
experts has ended, leaving only the central support to the OMVS High
Commission. L'NDP/FAO is now organizing an evaluation of-the project.
This e-:aluation will aid the development of specific programs and
annual workplans for the Agricultural Research II Project.

C. Present Administrative Structure

The administrative structure that has been created to cirect OMVS
regional agricultural research activities is directed by CIERDA
(Comii Inter-Etats de Recherche et de Dfveloppement Agricole de l'OMVS).
CIERDA establishes agricultural research policies and priorities for
the Senegal River Basin, reviews and divides program financing, evaluates
the annual programs, and reports to the Council of Ministers which
must give final approval for CIERDA actions. CIERDA is supported by
a permanent secretariat which is the OMVS High Commission Division
of Integrated Research. This Division receives, evaluates and approves
for review by CIERDA the national research proposals, and then super-
vises implementation of research activities.

The Integrated Research Division also analyzes research reports,
organizes research seminars, and keeps CIERDA informed of all research
activities. Research proposals are prepared by researchers working
under the supervision and coordination of their respective station
directors and national research systems. Each agricultural research
station is responsible for implementing the OMVS approved activities,
preparing research reports and participating in regional seminars.
A complete description cf the administrative system and roles of each
group is provided in the Implementation Fan, Section V. A.

D. The Research Program

The current OMVS research program as defined by the LNDP/FAO
project has four major immediate objectives. These are:



-9-

(a) rational choice of crop and farming systems that are
appropriate for each region of the Basin and that stress the intensifi-
cation of cereal and forage production required to give a positive
economic return from irrigation with complete water control;

(b) the selection, choice and introduction of varieties
and cultural methods to improve present productivity and encourage
profitable crop diversification;

c) the refinement of irrigation development and operation,
combining human and animal labor and machines to speed up the rate
of development, as desired by the OMVS Council of Ministers;

(d) the refinement of techniques for integrating livestock
production, intensive fish culture, and reforestation with irrigated
crop production.

The current research is divided into two main themes - applied
crop research and farming systems research. The application of crop
reco nendations from the research stations (particularly laedi and
Guidi under two separate bilateral TuN3uP/FAO projects) on farmerst
fields in irrigated perimeters has yielded the following results:l/

U.ice (in the cool, dry season and wet season)

- average yieldi 4.5 - 5.5 t/ha/season
- best yields 6.5 - 8.0 t/ha

Corn:

- average yields in cool and dry season 1.3 - 2.5 t/ha
- best yields 1.0 t/ha

'.heat

- average yields 1.5 - 2.0 t/ha
- best yields 3.0 t/ha

Sorghum

- Little adapted because of bird attacks which
are more devastating than for rice, wheat and corn.

- average yields without bird attacks 3.5 - 4.5 t/ha in cool d.
season

1/"Rapport intdrimaire", Assistance Technique au Haut Commisariat de
1'OMS pour le DUveloppement Agronomique, FAO, Rome 1981.
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CowDeas

- average yields 1.0 - 1.5 t/ha
- best yields 2.0 - 2.5 t/ha

OIS supported crop research has been concentrated on double
cropping rotations that are now possible before the Diama and Manantali
dams are built and on double and triple cropping rotations that will be
possible after the construction of Diama and Manantali dams. The
immediate double cropping program has tested cool-dry season corn
followed by wet-season rice, and two systems of double cropping for
rice (dry-hot-season followed by wet-season rice and cool-dry-season
rice followed by wet-season rice). For the longer term program of
double and triple cropping, five rotations are being tested; (a) cool-
dry-season rice and wet-season rice; (b) hot-dry-season rice followed
by cool-dry-season corn or sorghum (if there is adequate labor avai-
lable to guard against birds); (c) triple culture of rice (varieties
for the cool dry season are just being developed); and (d) triple -

cropping of cereals on lighter loam soils. Adaptive research underway
for these rotations involves soil condition adaptations, transplanting
techniques, soil fertility and conservation, and pest control.

The second general research theme has been the improvement of
cropping systems, particularly those used for irrigated agriculture.
The use of large and small perimeter techniques has been 3tudied from
a technical/economic viewpoint and a socio-economic viewpoint. The
present lowest cost-per-hectare for irrigation development is 400,000
to 500,000 FCFA for small perimeters compared to 236,674 FCFA/ha for
large perimeters and the yield per hectare has also being higher for
small perimeters (4.5 to 5 t/ha)l/. The OXVS socio-economic studies
have shown that small perimeters use more local labor than large peri-
meters (200 to 300 days of work per hectare compared to 40 to 50 days
of work per hectare). The retua, to labor in the small irrigated
perimeters is 15 kg of paddy rice per day of work when the average
production is 4.5 to 5 t/ha; whereas in the traditional recession
agriculture thelverage return for a day of work is only about 6 kg
per day of work-. Despite these encouraging statistics, considerable
problems still exist for small irrigated perimeters. Additional research
is needed to address: (a) the optimal size of areas allotted to a
family within the producer groups, (b) the risk of flooding, (c) the
lack of markets and poor monetization of production, and (d) the lack
of amortization funds for replacing worn out equipment.

Present research methodology has used cxperi=LLal farms in the
Basin to address farming systems questions. The major research undertaken

1/ Etude Socio-economique OXVS/Ph"UD, 1979/1980.
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so far has been at two pilot perimeters called CUMA-Pilotes (Coopiratives
d'Utilisation en Commun du matiriel Agricole) in Senegal at Gal (Dagana)
and at Gufdi. The pilot cooperative of Gal is included in the irrigation
network of the rigana large perimeter. The Gal CLMA encompasses 7
groups of 15 persons each or 105 farmers and has an investment of about
182,000 FCFA/ha. This CUMA has tested rice, wheat and tomato production
schemes with rice posing the fewest technical problems and being the
most profitable for the farmers. Wheat was abandoned by the farmers
after the low return from the 1977/78 crop. The cooperative has esta-
blished an amortization account in St.Louis for replacement equipment
so that after three years it appears as if a farmer self-management
of agricultural material is viable and can be self-financed if (a) the
equipment is simplified, (b) farmers are given more management respon-
sibility and more training in equipment maintenance and financial
management, and (c) all farmers become involved in the operation oi the
cooperative.

At G,,"di, the second CUMA-pilote was set up to test double cropping
(and possible triple), since Guidi has water available year round,
and to try an autonomous management scheme within a larger irrigation
network. The lessons so far gained from '7ztdg are that: (a) a smaller
area should be allotted to each family (Gedi used 2 ha pilots) so that
they can handle the transplanting and other intensive labor needs
with available manpower; (b) the farmers should choose their annual
crop rotations (at Guidi farmers prefer double cropping of rice);
(c) certain farmers (on light loam soils) could cultivate a third crop
of sweet cron or even wheat in the cool dry season after the two crops
of rice; (d) a more rational use of available equipment by the CUMA
is needed; and (e) a forced savings system for the replacement of agri-
cultural equipment should be established.

Using the experience of the CUMA-Piloces at Gad and Guidi, an
experimental farm for Mauritania was designed for Sylla near .Kaidi.
This experimental farm has been slow startin2 because of the lac- ,f
credit and equipment that was expected from C.RADA. Building on the
lessons from Gal and Guidi, the CUMA at Sylla will (a) utilize simpler
agricultural material to reduce production costs and increase local
labor use; (b) have farmer maintenance of the equipment and of the
irrigation network; (c) test the reactions of villages to land tenure
questions; (d) use the common diking system established for tIe national
seed multiplication center; (e) use a plot allocation of I hectare
per family; and (f) test a double rice crop.

Based on the CUMA experience, the creation of small self-managed
cooperatives within the larger perimeters is now encouraged by several

*CNRADA: Centre National de Recherche Agronomicue ec de Diveloppemenc

Agricole



- 12 -

donors, the firsL of which is included in the new xinancing zur cne
large perimeter at Nianga in Senegal. Six or seven medium size peri-
meters will be established within a large perimeter. Th-v will share
a common workshop and irrigation network that none could support
individually. This type of regrouping is also planned for the Sylla-
Rindjao-Bilinabi farmers in Mauritania and for the expansion of the
Gai CUYA within the Dagana perimeter.

E. Future Research Needs

Based on OMqS/FAO analysis,. / the four principal problems that have
inhibited the realization of the agricultural objectives of the OMVS,
particularly its pace of development are: (a) the high costs of
irrigation developmcnt required for water control; (b) the high
production costs of the irrigated perimeters; (c) the large recurrent
costs to the national development organizations; and (d) the &rowing debt
of farmers in the irrigated perimeters.

The FAO concludes that only appropriate varieties and production
techniques for rice have been developed to the extent that they can be
readily used by the farmers. Similar varieties and production techniques
for other cereals have not been proven under actual farm conditions.
For wheat, farmers have not obtained yields approaching research station
results and are thus reluctant to expand cultivation. The problem of
adapting the tropical varieties of CIMMYT*to on-farm Sahelian conditions
has not been completely resolved. The wheat suffers most from the
harsh dry desert winds, or'"armattan" and the elevation of temperatures
late in the coal-dry growing season. For sorghum the two major problems
are the low return under irrigation relative to other cereals and the
susceptibility of sorghum to attack by birds. The same two problems
also exist for corn, but are not as severe. Cowpeas is an important
inter-season crop much appreciated by the villagers, but it has not'
been studied for production under irrigated conditions, except for the
testing of a few varieties obtained from IITA:t For all cereals, extensive
on-farm trials are needed to support further adaptive research. Further
detail is provided in the"Technical Analysis': Section VII.A.

For vegetable production, the FAO recommends that research be
concentrated in the coastal, delta region, since the major marketing
channels and areas of consumption are along the coast. For the middle
valley, FAO recommends research on vegetables that are presently consumed

locally like the sweet potato, cassava, cucurbit, peppers, etc. Fruit
research has been successfully undertaken at Kaedi and should be conti-
nued, not for exportation but for local consumption in urban areas like
Nouakchott and St.Louis which presently import foreign grown fruit.

1/ Rapport Intgrimaire, FAO 1981.
* Centro International de Meloramiencodel Maiz y Trigo
+ International Institutue on Tropical Agriculture
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Another important area which has been ignored in much of the
perimeter development is the integrated livestock production. ReseL,.,,
is needed on the production of irrigated pasture crops adapted to the
needs of herders (possibly a refined lowland recession forage production
system), and on the on-farm raising of livestock, considering animal
management, health, and the preservation and storage of fodder

Further, considering integrated mixed farming system and envi-
ronmental concerns, the OMVS is also interested in promoting forestry and
fishing activities for soil protection and conservation research,

tree species and windbreak development. The OMVS program also included
follow-up of the experimental village fish pond activities in Senegal
with studies and research to integrate agriculture and intensive pisci-
culture in the Basin.

F. Research in Seneaal

(1) Historical Development of the National Research System

Government support of agricultural research in Senegal began in
1921 with the establishment of a research station in Bambey to produce
improved varieties of groundnuts and to study cropping methods. In
1933 research was expanded to include millet, sorghum and cowpeas and in
1938 further expansion made Bambey the main station for agronomic
research in French West Africa. When Senegal became independent in 1960,
Bambey was the chief agronomic research station in Senegal, but, by
bilateral agreement, the administration remained in the hands of the
French under the organization, Institut de Recherches Agronomiques
Tropicales et des Cultures Vivriares (IRAT). Senegal took over mana-
gement of the station in 1975 when the Institut Senegalais de Recherche
Agricole (ISRA) was created, and the station at Bambey became the
Centre National de la Recherche Agronomique (CNRA) under the adminis-
trative direction of ISRA.

Animal research began in 1935 with the establisnment of the Labo-
ratoire National d'Elevage et de Recherches Vitirinaires (L'ERV) at
Hann near Dakar. This research station, like Bambey, had research
resvonsibilities for all French West Africa, and with Senegalese Inde-
pendence in 1960, administration of the station remained under the
control of a French organization, Inscitut d'Elevage et de Medicine
Vitirinaire des Pays Tropicaux (ILMTr). With the creation of ISRA in
1975, administrative control was transferred to Senegalese authorities.
Throughout its history, the main activities of chi- laboratory have
been directed toward animal health, the production of vaccines, and
animal nutrition.
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In order to better guide and administer research efforts, the
Government of Senegal created in 1973 the Diligation Ginarale i la
Recherche Scientifique et Technique (DGRST). in 1979, the DGRST was
transformed to the Secritariat d'Etat i la Recherche Scientique et
Technique (SERST). Under the present administrative structure, the
Minister for Science and Technology, who heads SERST, reports to
the Minister of Higher Education. He has the responsibility for
planning, administering, coordinating and evaluating nearly all
research in the country. The SERST has four main divisions, one of
which is the Scientific and Technical Directorate, which administers
the Senegalese research organizations, and includes the Senegalese
Institute for Agricultural Research (ISRA).

The 1978 GOS review of agricultural research led to the National
Indicative Plan for Agricultural Research for decentralizing and reo-
rienting research. The plan was published in February 1979. It
assessed local research priorities in relation to development needsir
reviewed these priorities in a series of regional meetings and produced
research recommendations for four areas: (a) on-station research to
develop and test new production for techniques in a controlled envi-
ronment; (b).on-farm research to better understand farmer production
goals and (c) macro-economic studies of the agricultural sector and
sub-sectors.

Concurrent with the prepartion of the National Indicative Plan,
the GOS requested the help of the International Agricultural Development
Service (IADS), a U.S. based agency funded by the Rockfeller Foundation,
to work in collaboration with ISRA to prepare a Master Plan for imple-
mentating the National Indicative Plan.

The Master Plan was submitted to the Government andtWorld Bank in
January/Fabruary 1979, reviewed and found generally acceptable. The
plan made three =ajor proposals: (a) reorganizaticn of ISRA and region-
alization of agricultural research; (b) coordination and integration of
commodity and production systems research program; and (c) establishment
of priorities for the regionalization of the above-mentioned programs.
Specifically, the Plan proposed that research be concentrated on four
of the seven agro-ecological zones in the country as follows: (a)
the Senegal River Valley for irrigated agriculture; (b) the Sahel
Region for animal production systems; (c) the central region including
the central and southern parts of the groundnut basin; and (d) the
Casamance Region in the higher rainfall areas of the south.
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Following these general recommendations, ISRA prepared more
detailed proposals for a first phase implementation of the Master Plan.
As priorities still needed to be established in terms of potentially
available resources, the World Bank offered further assistance towards
the preparation of a research project based on ISRA's proposals.
In early March 1979, the GOS requested lADS to review and evaluate
the ISRA proposals, and prepare the final project paper. By the end
of August 1979, LADS presented its final report to Senegal. In
September, a World Bank mission discussed the report with Senegalese
authorities and reached agreement in principle on the proposal. lhe
World Bank appraisal mission visited Senegal in November/December 1979.
The World Bank staft Appraisal Report was issued in July 1980, reviewed,
revised and reissued in December 1980 and conditionally accepted by
the Government of Senegal in late February 1981. The Appraisal Report
was accepted by the Bank's Board of Directors in June of 1981.

Meanwhile, USAD/Senegal prepared a bilateral Project Identification
Document (PID) ioi" its support to ISRA's agricultural research and
planning in Novembez/ Dec.mber 1979, and. the PID was approved in
February 1980. Michigaen StAe University was chosen as the project
contractor under AID Collaborative Assistance Selection Procedures.
The Project Paper was prepared during December 1980 to April :951 and
a PrcJecr. Agreement was executed in June 1981. The USAID/Senegal
Agricultural Research and Planning Project (625-0223), the complementary
Title III Decentralization of Research Subproject, and the World Bank
Senegal Agricultural Research Project are all now being implemented.
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(2) Present Administrative Structure

ISRA's new organization chart is shown in Figure II A. The seven
former scientific departments have been reorganized and reduced to six:
commodity research, productions systems research, livestock support re-
search, forestry, oceanography, and support services. All support research
on crop production is now within the new Production Systems Department.
The former Veterinary Medicine and Animal Science Department has only par-
tially been integrated in the Production Systems Department; certain por-
tions have been regrouped to undertake support research for production
systems. Central laboratories and research stations are grouped in a new
Support Services Department that is also responsible for training and man-
power development; publication, documentation and library services;
construction, maintenance and purchase; and data processing and statistics.
ISRA General Management has been reinforced through the creation o. an
Internal Auditing and Budgetary Control Unit and a Monitoring and Evalua-
tion Unit. A Macro-Economic Unit has also been established in ISRA's
headquarters.

ISRA's research program for the Senegal.River Basin consists of
production systms and co.-,-odity research. This research will pr 4 -- rily
be undertaken at Fanaye, where new research facilities are being built.
The production systems team for the Senegal River Region will consist of
a general agronomist, agronomist for weed control, animal production
scientist, agricultural economist (farming systems), rural sociologist,
agricultural engineer, and extension specialist. Commodity research will
be undertaken by a breeder who will spend half time on sorghum and half
time on maize; and a rice team consisting of two breeders, a pathologist
and an entomologist. Planned staffing for these positions is the following:

Farming Systems Team:

- General Agronomist : France
- Agronomist (weed control) : Senegal dfinanced by WARDA)
- Animal Production Scientist Senegal
- Agricultural Economist : USAID,,Senegal (Senegalese counterpart)
- Rural Sociologist : Senegal
- Agricultural Engineer : Senegal
- Extension Specialist* USAID/,Senegal (Senegalese counterpart)
- 7 Senior Technicians Senegal
- 7 Junior Technicians : Senegal

Commodity Research:

- Sorghum and Maize Breeder : France
- Rice Breeder : WARDA (Senegalese counterpart)
- Rice Breeder Senegal (financed by WARDA)
- Pathologist Undetermined
- Entomolc;'Lt : Senegal (CILSS financed)

* Funded under Present Project
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(3) The Research Program

The ISRA research program involves the following

(a) five production systems research programs;
at Fanaye for the Senegal River Valley; at Nioro du Rip for the South
Groundnut Basin; at Djib~lor for the Lower Casamance Zone; at Dahra for
the Sylvo-pastoral Zone; and at Kolda for the Upper Casamance Zone,
(the emphasis at the Fanaye Station is on irrigated agriculture, the Nioro
du Rip Station on rainfed agriculture, Djibilor on various techniques for
rice production, and the Kolda and Dahra Stations on livestock production
systems).

(b) Six nationally coordinated multidisciplinary
commodity programs on groundnuts, cowpeas, sorghum, maize and rice; and

(c) a Macro-Economic Unit in ISRA Headquarters in
Dakar to carry out agricultural substudies with em.phasis on the food grain
subsector and food security problems in close cooperation with the produc-
tion systems teams.

ithin the context.of the overall program, specific research pro-
jects are proposed by the research scientists and coordinated by the Re-
search Station Director. These projects are submitted to ISRA headquarters
for approval by their respectiva departments, Production Systems and Com-
modity Research. The research programs and budgets are reviewed annually
by workshops for ISRA research staff. Subsequently, the programs and
budgets are reviewed by the Scientific and Technical Committee prior to
their prepentation by ISRA's General Manager to the Board of Governors
for approval

To assure the desired coordination of donor support for the overall
research effort, a Consultative Group on Agricultural Research in Senegal
is being formed under the World Bank Agricultural Research Project. This
group will promote informal discussions on the annual program of work and
needed financial support. It will meet at least once a year, three months
belore the end of each fiscal year to exchange views with the Government
of Senegal on progress of the program and on other matters related to the
objectives of the program. Efforts will be made to hold the Group's meeting
at the same time as the annual internal and external research program re-
views. The Group will be convened by SERST and provided with an agenda
and all relevant documents.

The implementation of ISRA's decentralization program over the
six-year period (1961-86) is estimated by the World Bank to cost $129 million
with a foreign exchange component of 52%. Senegal is contributing $42.6 mil-
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Lion which will finance &11 local staff, initial expenses, working capital
and 502 of operating costiw. Total external financing of S86.4 million
(70Z of total costs) will cover 100% of foreign exchange costs (367.1 mil-
Lion) and 31% of local costs. External !inancing is being provided by
France (S42.1 million), AID (015.1 million)j/, the World Bank (15 million),
Belgium ($3.4 million), FAO/CnSS 2--/ (S4.2. million), UNTrSTD (XI.0 million),
and WABDA and ICRISAT ($1.3 million).. There is a shortfall of 04.3 million
for which other donor financing is being sought.

For the Fanaye Research Station the World 3ank estimates costs

over the next six rears to be the following:

(CFAF '000) Yr. I Yr. 2 Yr. 3 Yr. 4 Yr. 5 Yr. 6 Total

Capital Costs 381,771 605,268 84,429 38,914 56,714 Z5,414 1,192,51,
Research Staff 135,000 231,000 234,300 205,050 163,050 158,100 1,l26,5C
Operating Costs 120,691 129,893 122,246 111,610 101,901 89,997 676,33-

Total 637,462 966,161 440,975 355,574 321,665 273,511 2.995,34

(4) Research-excansion. Linkages

Agricultural research is. Linked ;o extension efforts through 3egional
Development Agencies (RDA's) that cover most of the country. These MfA's are:
SODEVA in the groundnut Basin, SODEFI in Easce=. Senegal, S0IIVAC in
Casamance, SAFD in the Senegal River Valley, SODESP, an agency responsible
for promoting livestock production in the sylvo-pastoral zone, and STN for
vegetable production in the coastal area..north of Dakar. Some of these
agencies were originally organized to promote a specific enterprise (SODEFIMTX
for cotton production for example), but recently they have been given broad
responsibility for agricultural extension. Most recently Che RDA's have been

I/ This figure does not include 91.5 of Title I1, 90.7 million under the
Senegal Cereals ?roducticn I.oject, ?hase !I, and the Increased amount
financed by this project.

2/ This is the Integrated Pest Management Projec-. funded orimaril7 by AID.
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given more management autonomy, and more specific output targets but less
autocratic control over production and marketing as part of a government
decentralization policy. The development agencies are under the Agricul-
tural Production Department (DGPA) of the 'linistry of Rural Development,
with independent Boards of Management and Directors. They all receive a
large share of their funding from international donors and to various
levels, operate with some autonomy.

Some extension services are also provided by two other organizations,
the Rural Development Centers (Centre d'Expansion Rurale Polyvalent-CER)
and the Department of Livestock and Animal Production within the Ministry
of Rural Development under the Ministry of Promotion Humaine. CER operates
in 27 departments, and 93 districts in all eight regions of Senegal
and has a staff of about 270. These teams are not focused only on agzi-
culture but work in all aspects of rural development. The Department of
Livestock and Animal Industries has a responsibility for national livestock
health programs. It is responsible for free vaccinations, supervision of
meat and milk processing operations, and animal production aspects, but its
work is almost entirely oriented toward veterinary medicine.

Although considerable efforts have been made to create an effective
int erchange between the extension services of the RDA's and the research
organization, this linkage needs to be improved and strengthened. One of
the reasons for the poor communication between ISRA and the RDA's is that
the development agencies are fairly new organizations and they operate with
some degree of autonomy. In mid-1979 a research liaison officer was ap-
pointed in the Ministry of Rural Development to serve as a link between the
RDA's and ISRA. This officer, a former research scientist, has the respon-
sibility for keeping ISRA informed of research needs as perceived by the
RDA's. The Scientific and Technical Committee of ISRA on which the RDA's
are represented, is another vehicle to make research needs known.

Within several bilateral agricultural development projects, USAID/
Senegal is strengthening regional research-extension linkages by requiring
that a protocol agreecent be established between ISRA and the relevant RDA.
The use of such 'agreements is already widely used in the Senegal River.
Region of Senegal for accompanying research (recherche d'accompagnement)
that is contracted by SAED from ISRA. This type of contractual research
supports nearly half of the ISRA/Fanaye's current research.

(5) Agricultural TraininS

Technical training in agriculture is offered at a number of institu-
dions. The National School for Rural Officers (Ecole Nationale des Cadres
Ruraux - ENCR) at Bambey accepts students with a secondary degree for a four-
year study program that leads to careers in crop farming, animal production,



agricultural engineering, water and forescr resources, and fisheries.
This school has a capacity of 1H0 students and supplies =any of ISRA's
junior and senior technicians.

Until recently all Senegalese agricultural scientists have been
trained at overseas universities where training programs are not usually
oriented to Senegal's needs. A National College of Agriculture (Institut
National de D~veloppement Rural - INDR) is now being established under the
World Bank Third Education Project for Senegal. The college will have 200
students with 40 graduates per year, and be located in Thies, about 70 kms
from Dakar. Students will be recruited at the baccalaureat level for a
five-year program - a first year at the University of Dakar, followed by
four years at the INDR. The first two years will be used to strengthen
the students' science background and provide basic training in agriculture.
During years three to five, students will specialize in agronomy, animal
science, agricultt:al engineering, and economics and social sciences. The
training program will be practical and oriented toward the needs of the
RDA's which will employ many of the graduates. In 1981, the first group
of students was admitted to this program.

The Ecole Incer-Etats des Sciences ec Mddecine Vdtdrinaires de
Dakar of the University of Dakar was founded in 1968 and graduated its
first class in 1974. The school is a regional facility which can accept
students from 14 francophone countries. Students having completed a
"Baccalaurdat - Second. Degrg"(*) are considered for admission.
The coursework includes one preveterinary year of basic sciences and
mathematics followed by four years of classroom instruction in veterinary
medicine. After successful completion of the coursework, students are
allowed to continue for one year-in a thesis program after which they are
awarded the Master's Degree in Veterinary Science
intensive, does not provide in-depth speciality training nor does it allow
extensive exposure to research methodology (other than the non-course work
thesis year). Therefore, graduates wishing to pursue a career in research
usually require additional, post-graduate training.

(6) Constraints on Effective Agricultural Research in
Senegal

in the past, Bambey (CNRA) has served, de facto, as the national
crop research center. Research at the Fanave and Djibelor stations has
been confined largely to rice although some limited research with ocher
crops has taken place in Fanaye. Crop research has had in the past several
major characteristics: (1) it vas concentrated in one rvbarci staio.n ac
Bambey in an area with relatively low potential for production increases,
(2) it had weak links with agricultural extension, concencrating most
heavily: on plant varieties and no: :ased =n farmers' percei%ed
or needs; (3) it was organized along disciplines, limiting broadly oriented

(-)-3---ar--"--- h-er-.S- -arColee va----- ------------------ ent.

(-) "3accalaurdat" -12th Year H.S. + I Year Ccilege Equi--aenc.



research programming and coordination; (4) it was concentrated on research
stations with little research done on farmers fields; and (5) it included
very little socio-economic research.

The new ISRA structure and the decentralization of research program
being coordinated by the World Bank have been designed to address thc e
problems. The OMVS Agricultural Research Project will contribute to this
effort by aiding the reorganization and strengthening the research program
at Fanaye for the Senegal River Region of Senegal.

S. Research in Mauritania

(1) Historical Development of the National Research System

Although the French conducted some earlier agricultural research in
Mauritania through their research facilities in Senegal, the first major
research effort in Mauritania started in 1949 with studies on African pal-
at Kankossa. These studies led to the biological control of the white scale
and the rehabilitation of selected palm orchards in the Adrar, region of
Mauritania. In 1959, the French financed the creation of a permanent re-
search station at Kankossa to continua rcocarch on .rico. ;:!ms. This re-
search began to branch into other areas including rainfed agriculture.
However, the Kankossa location was not well suited for a diversified research
program. The station has since been abandoned.

The French had also established research activities in Kaedi starting
in the mid-60's. This research was administered as a substation of IEAT,(*)
centered at Bambey, Senegal. In 1974, Mauritania created the National Agri-
cultural Research Center - CNRADA (Centre National de Recherche Agronomique
et de Dfveloppement Agricole). Most research from Kankossa was moved to
Kaddi which became the headquarters for CNRADA. It was given the mandate
of organizing, executing and disseminating all research concerning agricul-
ture and the promotion of agriculture in Mauritania. This mandate included
research in plant selection, seed production, production techniques, farming
systems, mixed animal and crop production, soil and water conservation, crop
protection, and agricultural engineering. CNRADA was also given the respon-
sibility for introducing new varieties, developing ex:ension methods, con-
ducting economic agricultural sector studies, documenting and disseminating
research results, and providing short-term training in the areas covered by
the center. This was a broad mandate that has never been fully realized
because of the continual lack of funding and trained personnel for CNRADA
activities.

(C) Institut de Recherches sur l'Agronomie Tropicale et des cultures vivriares.



(2) Present Administrative Structure

The National Agricultural Research Center was created as an
autonomous insticute within the Ministry of Rural Development. CNRADA
is governed by an Administrative Council (Conseil d'Administr tion) that
has twelve members and includes representatives of the Ministries of Rural
Development, of Plan, and of Finance. The Center has its headquarters at
Kaddi and is managed by a Director and an Assistant Technical Director.
CNRADA's organization chart is shown in Figure II C. There are four
major services: (1) Administration and Finance, (2) Plant Improvement,
(3) Soil Improvement and Environmental Study, (4) Rural Economy and
Extension. The Plant Improvement Service is further divided into nine
Divisions for subsistence crops, vegetables, fruits, crop protection,
rice, industrial crops, research applications, pasture, and forestry.
The Soil Improvement and Rural Economy Services have two divisions each.
In addition to the principal research fields at B6linabi and th2 fruit
station at Rindiao, CNRADA administers four substations located at Seli-
baby, Kankossa, Nema and Barkeol.

CN RADA staff currently consists of 3 Mauritanian researchers (one
of whom is the Diractor), 3 expatriate researchers, 7 research assistants,
7 research technicians and a support staff of about 77. The FAO finances
one researcher (for rice) and GERDAT and FAC have each provided one re-
searcher (for cereals and vegetables). CNEADA has managed to develop a
sound research program in several areas, but the continuity and quality
of this program has been hampered by low national funding and by diverse
and uncertain international donor support. In 1980, CNRADA received
approximately 100,000 from the Mauritanian government for operating
expenses, and in 1981 the national budget contribution was increased to
about $140,000. This is supplemented by the following existing or expected
contributions from international donors:

(a) FAC has provided financing of about 5.5 million FFfor the construction of research facilities in Ka6di. The architectural
design has been approved by the Mauritanian government and the invitation
for bids for construction has been issued. Construction is expected to be-
gin later in the year. FAC also provides one researcher
CNRADA and has recently decided to send an evaluation team to Kaidi to
explore possible additional support.

I/
(b) GERDA-sig-ned an agreement with CNRADA in 1976 toprovide 2 researchers in vegetable and fruit production. The vegetable

production expert ib presently working at Kaidi.

2/
(c) FED funds a varietal improvement program admin-

istered by CILSS that is contributing 40,000 in 1981/82 for millet, sorghum,
corn and covoea trials.

1/ GERDAT - Groupement d'E7tudes et de Recherche pour le D~veloppement de
t'Agronomie Tropicale (France).

2/ FED - Fonds Euro'en de Ddveloppement.
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(d) SAGFRAD has provided funding to be administered
by FAC for I year for a cereals agronomist and $25,000 in operating support.
An agronomist has not yet been found for this position.

(e) UNDP/FAO has provided a rice agronomist and
operating costs of about $26,000 per year under a bilateral agreement and
a livestock and an irrigation specialist under a regional agreement with
the OMVS that has recently ended due to lack of UNDP. funding.

(3) The Research Program

The present research program of CMRADA is focused at Kafdi and
nearby research fields. Research activities include experiments for the
selection of plant varieties, production of selected seeds, improvement
of farming practices, studies of factors affecting production (such as
climate, soil, water requirements, fertilizers, etc.) as well as experiments
on vegetable and animal production, and on the use of agricultural machinery.

The best research results have been achieved in those areas where
external funding and expatriate research assistance has been continua.ly
available. This is primarily due to meager and uncertain national funding
(MRADA receives less than one third of its annual budget request). The
most effective programs have been in vegetable, fruit and rice research.
(The research results to date are given in the "Technical Analysis", Section
VII A).

(4) Research-Extension Linkages

In the past, linkages between research and extension were almost
non-existant or very limited at best. The primary linkage was at the top
through the Administrative Council for CNRADA that includes representatives
from each of the major national services having extension responsibilities.
At the field and operational level, linkages that existed were informal and
largely on personal contacts between the research and extension services.
There were almost no formal connections or coordinating mechanisms except
that in some instances individuals were designated as contact personnel with
coordinating responsibilities.

The research-extension liaison problem is complicated by the
existence of five different extension agencies with overlapping and sometimes
conflicting mandates. CNRADA itself has an ambiguous title (National Center
for Agronomic Research and Agricultural Development) that includes agri-
cultural development and a mandate chat involves the introduction of new
species and varieties, and studies of extension in rural areas concerning
application of research results in farming systems and use of new production



techniques. In the past. CNRADA approached on-farm testing by organizing
.I.OL erimetes near Ka~di and hiring farmers to work under CiPLADA
supervision. Because of budgetary and management problems these farmers
are now working on their own with advice and monitoring from ORADA. The
experimental farm system was never expanded beyond the Kaidi area. More
recently, certain aspects of pre-extension testing, like fruit testing at
Sany, have been detached to development projects 'here funding is more
assured.

In the future, the research-extension linkages will become more
formal and stronger, particularly between CORADA and SONADER which is
responsible for irrigation development in Mauritania all along the Senegal
River. SONADER has recently designated an expatriate technician at the
national level to coordinate activities between SONADER and C;ADA.
Furthermore a protocol agreement was recently signed by CNRADA and SONADER
which is designed to rationalize and improve research - extension linkages
between the two organizations.

(5) Agricultural Training

At the present time Mauritania offers very limited opportunities for
pursuing a career in agricultural research. In general, advanced training
for upper level technicians is undertaken overseas in countries such as
Morocco and France.

Training for lower level agricultural research personnel, however,
is carried out within Mauritania. The National Training and Extension
School (Ecole National de Formation et Vulgarisation - E-FVA) at Ka~di
trains lower and middle level agricultural agents. This school presently
has 106 students and graduates 30 to 40 students per year. These graduates
become agricultural agents and technicians with CNRADA, SONADER, or one of
the other extension services in the Ministry of Rural Development.

Because of the availability of several scholarship programs, Mauri-
tania is now beginning to build up its national research personnel. Three
students left in 1977 under FAC financing to study cereal, vegetable, and
fruit production in France and will return to CNRADA in September 1982.
In addtion, five more scholarships were provided by FAC in 1981 for training
through GERDAT. Three students left in September 1981 and should return
in 1984. The two remaining scholarships have not yet been awarded.
SAFGRAD has also provided a scholarship for graduate training in crop
protection. This candidate has been nominated and is scheduled to leave for
a two-year program starting in September 1982.
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(6) Constraints on Effective Agricultural Research

The agricultural research program in Mauritania faces major financial
and human resource constraints. The principal financial constraint is due
to generally low budgets for the rural sector in receont years. Although
ORADA's budget has experienced a recent increase (from $100,000 in 1980 to
$140,000 in 1981), it is significantly lower than requested by CMRADA in
1980 ($320,000) and in 1981 ($440,000). Consequently, MRADA has had diffi-
culties in developing a good research program and even in paying suppliers
and salaries. In view of these financial constraints much of the research
program, has not been executed and creation of the physical infrastructure
has been delayed until external financial support was found.

A second major constraint is finding and training personnel for
agricultural research. Although CNRADA has been the beneficiary of several
scholarships (as noted above) it has had difficulty in recruiting candidates
with the bachelor's degree required. In the future, training programs need
to be long-term oriented and to start with lower initial training, in order
to get qualified candidates and not to create temporary critical manpower
shortages while participants are off in training.

The third major constraint has been the lack of applied research and
lnkage to extension activities.

In summary, Mauritania has established a broad, extensive national
research program but lacks the financial and human resources to support it.
Agricultural Research 1I will help fill the support gap, and will also help
Mauritania orient national activities within a regional, Senegal River Basin
focused program.

H. Restarch in Mali

(1) Historical Development of the National Research System

The existing Government structure for agricultural research was
established in November 1960 by the creation of the Institute of Rural
Economy (Inscituc d'Economie RUrale - IER) under the authority of the
Hinistry of Agriculture. The IER was mandated to direct research, evaluation,
study and planning for rural development, by- serving as a permanent
coordinating body among the services directly responsible for research,
planning and evaluation. IER has four specific functions: (a) national
programs for agronomic research and for farming system research; (b)
-studies for agricultural development projects; (c) planning and evaluation
of agricultural projects; and (d) technical supervision of all actions to
introduce and extend new agricultural technologies.
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The principal agricultural research program was established at
Sotuba just outside Bamako and later expanded to include a national network
of stations specialized by research field. The station at Sami was started
in 1965 as a stare farm. It later became a training center and seed
production farm and finally a research and training center in 1968. The
seed production and training operations still exist at SamE, but are now
administratively separate operations.

Until 1976 all SRCVO activities (Section de Recherches sur les
Cultures Vivri~res et 01agineuses) were conducted by IRAI. The national
emphasis was in varietal listing of sorghum, millet, and maize lines
provided from IRAT's regional stations in Senegal, Niger, Upper Volta and
Ivory Coast. Mali was a satellite of the larger regional IRAT program.
The agronomic empnasis stressed plowing using animal traction and fertility
trials. It was under IRAT's supervision that the iARS (Points d'Appui de
Recherche) and th.. PEPS (Points d'Experimentation Preliminaire) were
established. The PARS are research substations of 20-30 hectares, staffed
by Malian researchers. The PEPS are smaller, less fully equipped stations
wherein experimentation is done under farm conditions.

Research on food crops was not included in the Malian national
budget until 1976. At this time there was a shift to a more integrated 2/
approach Involving collaboration with CGL&.&1/centers, including ICRISATV-
IITA and CLIMfYT. Since 1976 the Malian research objectives have emphasized
self-sufficiency in food grains, use of indigenous rock phosphates, and
improved cultural techniques.

(2) Present Administrative Structure

The organization chart for IER is shown in Figure II C. There are
six divisions: (a) administration and finance, (b) documentation and
information, (c) planning and evaluation, (d) technical studies, (e) agronomic
research, and (f) farming systems research. All crop research is carried
out under the Agronomic Research and Farming Systems Research Divisions.
The Agronomic Research Division is the major division of IER. It contains
six sections which direct all crop research in the country. The Farming
Systems Division is a new division established in 1979 to direct a
multidisciplinary research effort in the South of Mali.- This program is
being implemented with donor assistance as a test program which could later
be expanded to other areas of the country.

Within the Division of Agronomic Research there are six sections:

(a) Research on cereal and oil crops, including millet,
sorghum, maize, rice, groundnuts, and cowpeas. (Under this section -re the
Research Stations at Sotuba. Kogoni and Diri and five substations around the
country. The sections coordinate national programs for varietal improvement,
cultural techniques, multi-local trials, and crop protection).

l/ CGIAR - Consultative Group on International Agricultural Research.

2/ ICRISAT - International Crop Research Institute for the Semi-Arid Tropics.
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(b) Research on cotton and fibrous plants undertaken
at two stations at N'Tarla and Kogoni, two substations and two demonstra-
tion sites.

(c) Research on fruits and vegetables undertaken at
Bamako, two sub-stations and two demonstration points.

(d) Research on new plants, particularly local tea at
Sikasso.

(e) Research on tobacco at Samanko (20 kms from Bamako),
and activities for the quality control and certification of improved seeds
directed by the Station at Sotuba.

Mali's research program for the upper Senegal River valley is located
at Sami, near Kayes in the First Region, and has included cultival selection
trials for wheat, sorghum, millet and maize during the last few years. The
research station includes two sites, the main station at Sami with about
60 has and additional fields of 11 has at Kamenkoli, about 5 kms west of
Sami. Current staffing at the Sami Station includes only two professional
researchers (the Station Director and his assistant), 4 technicians, and
about 15 labors, drivers, etc. This skeletal research operation is currently
financed completely by the 0MVS (approximately $210,000 in 1981). For the
start of the project, planned station staffing is the following:

- Director (Malian)

- Chief of Administration and Finance (Malian)

- Crop Research: - Agronomist (Expatriat)
- Agronomist (Malian)
- Horticulturalist (Malian)

(3) The Research Program

At Sami, research has been principally focused on agronomic and
varietal questions pertaining to irrigated crops, part'cularly wheat, rice,
corn and pigeonpea. Agronomic questions have been focused on planting dates,
fertility levels, and plant populations. Varietal screening has been
facilitated by nurseries p rovidel by interational and regional research
institues such as CIMMYT.10, T- WARDA, and ICRISAT. Research results have
generally been consistent across seasons and similar to results elsewhere
in comparable zones. Limited dryland crop research has been conaucted at
Sami as OMVS funding stressed irrigated crop along the river. Dryland
agricultural is, however, very important to the area as rainfall is within
650 and 800 m. Dryland research is, therefore, of great relevance to the
farmers of the area. The Samf station has conducted sorghum, pearl millet,
cowpea and groundnut trials in collaboration with SRCVO and with ICRISAT/Mali.

1/ CIMMYT - Centro Internacional para el Mejoramiento de Malz y Trigo.

2/ IRRI - International Rire Research Institute.

3/ WARDA - West African Rice Development Association.
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These results are, however, limited to the ecologies bordering the river.
The Sami OMVS Research program can, in the future, initiate its own
strategy for dryland research in concert with the ongoing programs of
SRCVO and associated agencies (ICRISAT, IFDC, SAFGRAD, IITA, etc.).
!n order to reflect the ecological realities of the upper Senegal Basin,
additional sites representative of the other important agro-ecologies
-.iust be identified for conducting multilocational, relatively modest research.

There are basically three crop ecologies in the area: dryland,
decrue, and irrigated. The Sami research station could serve as the
coordinating unit for research conducted at stations representing these
three zones. Recently, ODIC (Office de Developpement Intigrf des Productions
Arachidiares et Crfaliares) has reopened the substations of Sadiola and
Bafoulabe. ODIK (Operation du Diveloppement Intigrf du Kaarta) has opened
a station at Bema. OVSTM (Operation Vallie Senegal du Terekole et du Magui)
is also in the zone. To represent the ecologies of the area, 6 to 8 substations
have been identified as test sites.

Future research will emphasize the following:

Haize-testing of CLMM composite lives;
Cowpeas-testing of introduction from Nigeria for Bruchid resistance
and yeld inrrea.e;

Sorghum-ICRISAT/Mali is developing a seires of breeding populations
based on local disease-resistant cultivars. Emphasis has been on
yield and culinary quality. Testing of photoperiod sensitive lines
is expanding;

Millets-testing of high tillering and disease resistant millets
crossed from among local collection;

Agronomy-intercropping of sorghum and cowpeas, and maize and cowpea.
Water management studJ s associated with INTSO.MLIL and ICRISAT.

Current financing for the Institut d'Economie Rurale (for 1980) is
about 1,242 million F-1 ($2.5 million). Of this amount 37% is financed from
the national budget, 58% from e::ternal donor financing, and 5% from self-
generated funds (sale of seeds, etc.). The agronomic research program
accounts for approximately 63% of the total budget costs.

The total external financing for cereal and oil cro, research of
502 million FM (about $1 million) in 1981 is broken down among several
donors as follows:
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(000' s FX)

- Canada, Niib Project 48,257
- CILSS, integrated Pest Management 112,253
- International Fertilizer Development Center 15,000
- CILSS, Millet, Corn, Sorghum, Cowpea improvement 10,131
- WARDA, Rice trials 6,078
- Kuweit, Soils Analysis 14,000
- FAC, Laboratory construction 15,000
- FAO, Diri Station assistance 19,270
- ICRISAT, Mali Project 106,000
- SAFGRAD, Mali Project 122,787
- FIRIES, Pesticide Experiments 450
- CIBA-GEIGY, Equipment for Cinzana Station 32,667

501,893 Fl

(US% 836,000)
For the Samg Station the current operating budget is completely

financed by the OMVS. This budget is broken down as follows:

1981 1982

Personnel 141,000 116,000
Supplies 58,Uuu 48,000
Eq uipmen 3.1,000 -

210,000 FM 164,000 FM
(US$ 350,000) (USS 273,000)

With the completion of the capital development and staff expansion
at Same, the recurrent costs will be approximately $300,000. This is an
increase of about 50% over current costs, but is a level required if a
meaningful program is to be developed and maintained at Sa n. The costs
are in line with recurrent costs within the rest of the research systems.

The IER has a considerable staff and infrastructure in place and
has managed to keep it functioning. If there is no further deterioration
in the general economic situation over the life of this project, it is
expected that Mali will be able to keep the salaries and basic programs
functioning. However, as in the past, a continuing support for Malian
research from the international community will be required. Along with
economic and administrative reforms planned, the present move to reduce
state operations in cerca'2 areas could result in additional resources in
the general budget. Given the general recognition at the cabinet level of
the importance of research to the agricultural sector, it is .ikely that
IER will be one of the organizations to oenefit from these funas.

(4) Research -Extension LLikagts

Agricultural research is linked to extension efforts through
Regional Development Agencies or "Opcrations" that cover most of tb- -,,ntr.
For the First Region, covering the area surrounding the research station at
Sami, the regional development organization is the "urfice Vallge du Sanigal
Tlrikolg-Magui" (OVSTM). OVSTM has been responsible for the organization
of cooperative groups and the extension of agricultural technologies in the
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Kayes area. OVST'A presently suffers from limited financing and from
organizational and managerial weaknesses, but will soon be assisted and
strengthened through the USAID/OM.VS Integrated Development Project.

The Sam6 research staff participates in both the Commission
Technique and the Comitd Nationale de la Recherche and gives an annual
report. It is through this process that all research, including that
couducted by CGIAR centers, is approved and coordinated by the ministry of
agriculture. Samd has up to now been considered somewhat apart from IER
in the future the Samd research personnel should be considered under IER
supervision to insure fuller integration. This integration should also be
achieved by collaboration with the operations of the upper Senegal Basin--
ODIC, OVSTH, and ODIPEC--and in coordinating their research activities.

This formal dissemination and feedback linkage has not been effec-
tively applied in the First Region around Kayes. The research station at
Kayes is presently undertaking some vegetable trials at the request of a
nearby cooperative for an irrigated perimeter. This is an hoc arrangement.
There are no continuing or formal arrangements for cooperation between
research and extension in the Kayes area. The creation of these linkages
is an important element of this project and the OMVS Integrated Development
Project. The Samf research station and the OVSTM will execute a protocol
agrepment under which a program of joint field trials and systemtic
monitoring of new technology introduction will occur.

(5) Agricultural Training

Technical agricultural training is offered at a ntunber of institu-
tions in Mali. The lower-level technical training schools are administered
by the Ministry of National Education and the higher-level professional
training school is administered by the Ministry of Higher Education. Tech-
nical training available for junior-level agricultural staff (moniteurs
d'agriculture) consists of three Agricultural Apprenticeship Centers (Cen-
tres d'Apprentissage Agricole - CAA) and two specialized centers for rice
and for vegetable production. The three CAA's are located at Sami (First
Region), Samanko (Second Region) and M'Pessoba (Third Region) -ithin the
principal ecological zones of the country and permit the cultivation of
different crops and the practice of animal husbandry at each center. CAA's
offer a three-year training program in applied agriculture, that includes
classroom and field work. The CAA'3 have had difficulty in supplying the
number of agents requested from the agricultural services as they have
suffered from inadequate facilities, teaching staff and operating budgets.
The AID Agricultural Officers Training Project (688-0207) is providing
assistance to the CAA's for renovation and expansion of two centers,
training of instructors, technical assistance, equipment and operating support.



- 31 -;

At the higher level, senior and middle-level administrative and
planning staff are trained in two coordinated, but independent education
and training programs at the Rural Polytechnical Institute at Katibougou.

Senior level personnel
follow a four-year post-BAC, or post-secondary,

training program which permits them to specialize in agricultural, forestry,
livestock or rural engineering. Middle-level staff follow o four-year
post-primary , training program with similar specializations.

Although many of the current Malian researchers were trained at PRI,
the training program does not provide sufficient training for research so
that students wanting to pursue a career in research must go abroad for more
advanced agricultural training.

(6) Constraints on Effective Agricultural Research

The project design team noted four major constraints to effective
agricultural research, particularly for the research station at Sami.

(i) Research is mostly on station. A cooperative
research program has not been established with the regional development
agency, OVSTM, nor with farmer cooperatives to field test and monitor use
of new varieties and technologica.l packages.

(b) Research is organized along disciplinary lines and
concentrated on themes which reflect interests of the researchers, but not
necessarily needs of the farmers.

(c) The Sam6 research program has lacked continuity
and depth because of poor facilities, small staff and inadequate operating
budget. Several research efforts have been abandoned because of limited
funding.

(d) The research at Samd has been isolated from much
of the other national and regional research. The Sami director participates
in national research commissions and programs, but Sami has been considered
somewhat independent in the national system since it started as an OMVS
station and is still funded by the OMVS. On the other hand, the station has
not been effectively integrated into any regional research network. CIERDA
forms a high-level review committee, but there is no system of regional
research seminars or conferences for research scientists, nor any systematic
regional documentation program.

(e) A basic lack of higher training within the IER
(Institute d'Economie Rurale). This lack of personnel has been partially
compensated for by direct and indirect contacts with rescarchers from
international institutions. The training components of the project will be
heavily stressed.
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(f) The irregularily of financing by donors and
inadequate financing for maintenance of equipment and facilities.

These constraints are being addressed by the OMYS Agricultural
Research II project. They are further discussed under the "Technical Analysis".
Section VII A.
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III. Project Description

A. Goal, Purpose and Outputs

The goal of this project" s to improve the capacity of Senegal,
Mauritania and Mali to more effectively plan and implement agricultural
development activities in the Senegal River Basin. This goal will be
accomplished through a long-term (10-15 years) institution-building effort
with the OMVS and the national research stations at Fanaye, Kafdi and Sami.

The purpose of the project is:

a. to develop Senegalese, Mauritanian and Halian agricultural
research capacities in the Senegal River Basin through training, facilities
development, and participation in the design and implementation of adaptive
research and farming systems research programs; and

b. to improve the combined effectiveness of national agricultural
research in the Senegal River Basin through regional coordination and
prioritizing within the OMVS.

The project will support farming systems research in Senegal,
adaptive crop research and on-farm trials of improved techuology in li,
and research planning/mamagement and farming systems research in Mauritania.
At the end of this six year project, .che following outputs will indicate
progress toward achieving the purpose and goal:

a. production systems studies, on-farm trials of improved
technology, and improved technical packages for "recommendation domains'-
in major ecological areas of the Senegal River Basin;

b. upgraded technical and professional skills for agricultural
researchers, research assistants and research technicians;

c. upgraded agricultural facilities for the three research stations
located at Fanaye, Senegal; Kaddi, Huritania; and Samd, Mali.

d. strengthened regional research coordination among national
research agencies and involving national development agencies.

I/ A "recommendation domain" is a homogeneous subgroup of farmers undertaking
similar farming activities and having similar social customs, support facility
access, marketing opportunities, and technolaoy and resources endoent.
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This project will be undertaken to identify and refine improved
farm production practices which can be utilized in the Integrated Development
Project of the OVS. Project inputs will be jr:;ided for establishing
extensive field trial programs and research management activities in the
three existing research stations. Since the research programs at the three
stations will continue under the administrative jurisdiction of the respec-
tive countries, the project will have linkages to the research information
available in all three national research organizations. The OMVS agricultural
offices will provide for technical and professional collaboration among the
researchers working in this project thus facilitating coordination and effi-
ciency in research methods and application of results. The field trial pro-
grams will build working linkages with the regional development agencies to
facilitate the application of improved technologies on farms not involved in
the field research program.

Certains terms are frequently used in th:i project and clarification
of their use in this situation may facilitate project understanding and manage-
ment.

Cooperating farmers - Farmers nominated by the regional development
agencies for selection by the research staff as cooperators in the conduct of
the field trials and farming systems research studies.

Field trials - Crop performance tests conducted in farmers fields
by farmers under observation by extension and research workers.

Farming systems research - This farm may include field trials,
but most frequently it is used to refer to studies of combination of crops
and their interdependency. This research is conducted by careful observation
of a wide range of farm performance factors and frequently includes substitu-
tion of factors to achieve improvement in farm efficiency, productivity or
economy.

Target group - The target group for this project consists of the
cooperating farmers. These individuals will be selected as representatives
of the farming enterprises in the Senegal River Basin.

Adaptive research - A term sometimes used to describe field trials
and farming systems research. Generally includes applied research and very
little if any basic research. Also sometimes used to classify the transition
stages of technology development from the research laboratory to the farmers
fields.
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B. Project Activities

The project -will establish a regional adaptive research program
for the Senegal River Basin. This program will be initiated by selecting
a group of technologies for extensive field trial in the valley. Promising
practices under research at the various stations in the valley, the inter-
national agricultural research centers, and at other stations will be re-viewed and evaluated in preparing the field trial-and demonstration re-
commendations. (Current research results are presented in the Technical
Analysis, Section VI A). These packages of practices will be drawn up to
carefully match the agro-economic conditions of the trial/demonstration
locations. For example, the research team will develop a list of five to
ten rice varieties together with planting, fertilization, water management
and insect controls for each distinct agro-climatic zone of the valley.
Similar goals will be set for other crops. These recommendations will be
extensively reviewed by t!- development agencies and others familiar with
the farming systems of the region in refining the basic package of practicei
for initiating the adaptive research system. A review of the recommended
farming practices and research results will be repeated within
the annual workplan and CIERDA review cycles.

The second step in the research program will be the establishment
of a system of joint field trials to be undertaken by the research and
development agencies. A prototype for this step exists in the agreement be-
tween the Institut SSnfgalais de Recherches Agricoles (ISRA) and the Soci I.

de Dfveloppement et de Vulgarisation Agricole (SODEVA) (See Annex G). Under
the agreement the researchers contribute potential improved technology
and the development agency organizes trials with cooperating farmers. Thethree parties involved in this program jointly learn what the technology
will do in the hands of farmers in each region that the work is undertaken.
The trial program is jointly planned, conducted and evaluated. The results
provide a basis for wider application of the best technology, and indicate
where further research is needed for some of the technologies and where
continued field trials are needed to verify results that may not be distinc-
tive in a single year's trial. The results of each year's work become an
important base of information for planniag the next season's field trials
under the Accord as well as the next season's research plans for station
trials, the next season's extension program for the development agency,
and the farming plans of the individual farmers.

The third step in the research developmant process will be the
systematic compilation of reference data on farming systems and problems.
As a result of frequent contact with farmers duzing the field trial program,
and during the course of evaluating chose trials, it will be possible to
greatly expand the information bas- on farming operations and technology
constraints. For example, the field trials may clearly demonstrate the
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conflicts in labor demands between two crops suggesting that one or the
other might be a candidate for research to develop longer or shorter
growing season varieties. Or, certain insect or disease problems may
develop in field trials that had not appeared on the experiment station.
This third step expands the research information base and feed-back loop
for up-dating the information bank. This feed-back loop will become more
important to research planning as time passes and the data base is strength-
ened through the accumulated multiple year data.

The fourth step in development of the research system will be
strengthening of station resources and facilities. This strengthening will
include staff development through participant training which can be initia-
ted concurrently with the steps above. It will also include basic construc-
tion and station development which can also be undertaken concurrently with
the initiation of field tri.als. The objective of this station development
program is to put into place the basic facilities that can address the re-
search problems that are identified during the early field trials. The
station development will be building upon existing physical plants and pro-
grams. An inventory of these resources has been undertaken in the project
design. The station directors, administrators of national research agencies,
OMVS staff and others have been consulted in review of these facilities,
consideration of future facility requirements, and review of the plans pro-
posed in this project paper.Thereis a broad consensus that the facilities
to be established will provide the working base for effectively addressing
the urgent research problems identified in .the field trials.

The fifth step will be the establishment of a smoothly coordinated
system of research among the stations in the OVS. The method of coordina-
tion is expected to occur at several levels: first at the level of the re-
search workers through periodic professional exchanges of results and meth-
odologies; and second, at the level of the inter-state coordinating commit-
tee (CIERDA) as it assigns research responsibility and allocates prcject
resources among the several stations. The CIERDA is a functioning body
which has contributed significantly to the coordinated development of the
research program for the Basin and to this paper. The CIERDA and its per-
manent Secretariat (ONVS Division of Integrated Research) will have in-
creasing responsibility during the implementation of this project as they
allocate project resources and monitor implementation. It is presumed that
the OMVS staff and CIERDA will develop the capacity to channel additional
funds from other sources and expand the research system. It is also expected
that the OMVS will sponsor with the research stations regular, perhaps semi-
annual re3earch conferences for the presentation of professional papers and
informal exchange of information. These two levels of exchange are expected
to ensure efficient utilization of research facilities, and rapid dissemina-
tion of information and rapid adaptation of technology across the national
borders and boundaries of the research organizations that will make up the
research system of OMVS.
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The sixth step will be improved integration of the numerous researchprograms that can contribute to the solution of the problems of the Valley.WARDA, SAFGRAD, CILSS,.FAO, ICRISAT, and other programs support researhthat is contributing to solving problems of this region. In fact, thisproject builds on their experiences and physical plant and programcontributions. A key factor in increasing the benefit of these programswill be the effectiveness of their integration into a multidisciplinaryresearch system. In general these Various projects have specialized onparticular problems and have been quite effective in so far as theirspecialized approach can contribute to new technology. Since it is expectedthat future research work will require an expanding multi-disciplinaryapproach, the sixth step will refine the role of the specialized projectsas they contribute to wider research objectives and systems and increasinglyintegrate them into the research system of the Basin.

The seventh step will be the establishment of wider links with thoagro-industrial enterprises of the region; i.e.; the seed trade, thefertilizer industry, the food processing industries and others. This stepcan be initiated in this first phase of the project but will not becomea major component of the project. Periodic seminars involving agro-industryand researchers is an excellent cost-effective linkage. The consultationby researchers with industrialists benefits both sides. The research agenciesmust follow the dcvclupment of these industries and establish appropriaterelationships in order to fully transfer technology elements that farmersrequire to adopt modern farming methods.

These seven steps provide for the establishment of the agriculturalresearch program of the Senegal River Valley. It is anticipated that itwill take 10-20 years to fully develop this system. During the first six-year period the priority assigned to these steps will be in their orderof presentation; step one will be given highest priority and step sevenwill receive the lowest priority. Subsequent periods may divide attentionmore equally between research and field trials and shift priority attentionto steps 4-7. The experience of this initial project will lay the base forplanning and implementing the future years' plan of work.

a. Clarification of Farming System Research (FSR)

The Africa Bureau has endorsed the farming systems approach as describedin the Monograph entitled "Institutionalizing the Farming Systems Approachto Research". This paper describes farming systems research as the"development and dissemination of relevant improved practices (technologies)."The essential characteristics are (a) the farm as a whole as thesubject of analysis, (b) priorities for research are based on farm analysis,(c)sub-system studies may be undertaken based upon the priority in the farmenterprise, nd (W) r~zzarch results are evaluated in the context of thefarm enterprise. The farming systems methodology includes "upstream"
research (such as commodity development and conventional agriculturalresearch programs) and "downsrream" r("-'4' (the farm enterprise analysisand development). The downstream program recommended should contain
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four basic steps: 1) diagnostic, 2) design, 3) testing, and 4) extension.
David Nor-an, the presenter of the Monograph has ephasized in a recent
publication that Farming Systems Research requires a multidisciplinary
team and that the team must include social scientists.

The Technical Adivsory Co mittee of the Consultative Group for
International Agricultural Research (CGIAR) conducted a study of Farming
Systems Research at the International Institute of Tropical Agriculture.
The proceedings of their workshop on this topic listed five steps in FSR:

a) The collection and analysis of base data;
b) The study of existing farming systems;
c) The design of new farming systems;
d) Farm systems experimentation; and
e) The evaluation and monitoring of new farming systems.

The key words are farm enterprise, systems perspective, team research,
physical and social evaluation of technology.

The Consortium for International Development (CID) Guidelines for
Developing Countries on Farming Systems Research provides helpful information
on adapting the methodolody for various types of farming systems,
institutional environments and research objectives. These guidelines suggest
procedures to follow in evaluating host government policy for the purpose
of planning the farming systems research program, adaptation of on-going
research methodology, staffing of appropriate multi-disciplinary teams,
and program management of the farming systems research.

The Project Paper for OMVS Agricultural Research II provides for a
seven step research program that improves the upstream and downstream
research in the Senegal River Valley. This program is adapted to the
research institutions in the Basin. using the guidelines on farming research
for developing countries that were developed by CID and CGIAR. The
program places emphasis on the above-mentionned step 2 (design), step 3
(testing) and step 4 (extension) and introduces an additional step of
feedback to the upstream commodity and technology research on the stations.
The project description also presents the variations in application of
these principles in the research conducted in the three countries as a
result of design accommodation and adaptation to the individual country,
institutional capability and technological requirements. The first step
of this project is equivalent to the second (design) step recommended by
the Africa Bureau; the second step is equivalent to the Africa Bureau's
third (testing) step; the fourth step provides for feedback on comodity
and technology research to the upstream program; the fifth step develops
further upstream capability uniquely available from the OMVS structure;
the sixth step takes this upstream connection an additional step to the
world-wide netwrok, as necessary; and the seventh step broadens the
farming system to include off-farm enterprise (See pp 35-37).
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The Farming Systems Research literature advocates application of thismethodology to the complete farming system. There are no restriction as totypes of crops or dryland versus irrigated agriculture and so forth. Exceptin Mauritania, the project does not propose an explicit diagnostic firststep as there are now numerous studies in the valley which can be drawn
upon for proceeding directly to step 2 of the Africa Bureau's recoendedapproach. In Xauritania, however, agricultural research is in its nascent
phase and it will therefore be necessary to begin with the recommended
first step in the FSR methodology, as described below on pp. 73-75 of thisProject Paper. The Mauritanian component is thus different, placing a
much greater emphasis on planning for research and training at Kaedi.However, the project does provide for greater feedback from the field trialsto the research service and it also provides an institutional linkagebetween research and extension via a protocol agreement. These applicationsof the David Norman outline for the methodology are in line with the
recommendations formulated in the Strategy Implementation Workshop whichemphasized "primary focus on FSR in projects", and "for FSR to complement
the existing commodity and disciplinary structure."

A review of the literature reveals that the farming system research
method is well suited to "transition from rainfed to irrigated agriculture".
Hcweer, this is not a fully accurate characterization of the ti~ .tion whichwill occur in the Senegal River Basin. There will be several transitions
taking place as follows :

I. Traditional agriculture for self-consumption to modern
agriculture for self-consumption and surplus for marketing.

2. Transition from flood recession agriculture to irrigation.

3. Transition from monoculture to polvculture.

4. Transition from a combination of flood recession cum
irrigation to either irrigation alone or a combination of
irrigation and dryland agriculture.

5. Single cropping to double and triple cropping.

6. Ad hoc farm management organization to formalized organization
(i.e. coops legally recognized).

Dryland farming will continue to occupy the bulk of the land area within
the river basin for many years and irrigation methodology of evaluating thesocial-economic-agronomic aspects of the system is very well suited to
analysis, design, testing and extension of appropriate techniques.

Project support to these seven stages of research program development
will come through the following inputs:

a. Technical Assistance
The project will provide 25 person-years of long- term researchtechnical assistance, 29 person-years of long-term managerial and adminiscra-

tive technical assistance and 60 person-months of consultants.
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- F Lnaye, Senegal:

- 1 Agronomist with extension expertise (4 years);
- 1 Farming Systems Economist (4 years);
- I Country Project Officer (based in USAID/Dakar) 6 years;
- Consultants in farming systems, computer programming, marketing,

equipment maintenance, documentation, etc. (15 person-months).

- Kaidi, .Mhuritania:

- 1 Agricultural Research Planner/Ag. Economist (4 1/2 years);
- I Administrative Assistant (4 1/2 years);
- 1 Country Project Officer (based in USAID/Nouakchott) 6 years;
- Consultants in irrigation engineering, statistics, marketing,

economics, equipment maintenance, documentation, etc.
(15 person-months).

- Sami, Mali:

- 1 Agronomist, emphasis on millet, sorghum, wheat (4 years);
- 1 Agricultural Engineer, irrigation and maintenance (4 years);
- 1 Country Prcject Officer (based in USAID/Bamako) 6 years;
- Consultants in economics, marketing, statistics, documentation,

soils scienCe, etC. (15 Derson-moanti).

- Regional

- 1 Management Specialist, a financial management specialist for
first two years; research management specialist for 3 years
(5 years);

- 1 Deputy Project Officer (based in USAID/EBDO in Dakar) 6 years;
- Consultants in research programming, financial management,

documentation, evaluation, etc. (15 person-months).

b. Training

Long-term academic training in the U.S. in the agricultural and
social sciences. (e.g., agricultural economics,
olant breedincr, agroncuv/soils, anthropoloqy) will be provided..." for 12 participant
4 from Mali, 2 from Senegal, and 6 from Mauritania at approximately 26 months each.

Short-term training in the U.S. and third countries for research
assistants and support personnel in research methods, specific disciplines,
data processing, documentation, accounting, management, equipment maintenance
and other areas identified during implementation of the project. (The training
analysis is presented as part of the Technical Analysis, Section VII A).
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c. Construction:

- Fanaye, Senegal:

- 4 houses for researchers (Richard-Toll);
- 4 houses for research assistants (Fanaye);
- 1 office building for researchers (Fanaye);
- 1 office building for assistants and library (Fanaye).

(The World Bank is financing the ocher necessary infrastructure for

Fanaye under the Senegal Agricultura. Research Project).

- Kaidi, Mauritania:

- 4 houses for researchers at Ka~di.

(Construction of the headquarters buildings at Kaidi is being
financed by FAC).

- Sami, Mali:

- 5 houses;
- office building for 6 offices and support;
- soils and plants laboratory;
- storage sheds;
- repair of existing buildings;
- electrical and water supply systems;
- land development and dike repair.

(The construction program is presented as part of the Technical
Analysis, Section VII A.5.).

d. Other project support:

The project will provide vehicles for use by the contractors and
some limited equipment (See Implementation Plan, for Comodity liscing).
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The project will also provide annual operating support (approx-
imately $300,000 per year) to the stations for the farming zy::=s and
applied research programs approved by CIERDA. The program content and
the implementation mechanisms are described in the Technical Analysis
(Section VIIA) and the Implementation Plan (Section V), respectively.

C. Project Financing

AID financing for the project for foreign exchange and local
currency costs is as follows:

(000's dollars)
(FY 83)

First Year Life of Project

FX Local Total FX Local Total

Technical Asui1- 393.1 - 393.1 6,396 - 6 .39 .0
tance

Training 305.4 - 305.4 1,657.5 1,657.5

Construction 2,252 2, 252.C 2,504 - 2,504.0

Equipment 449.0 - 449.0 1,486.6 - 1,486.6

Operating Support 400.4 - 400.4 1,578.2 - 1,578.2

Total 3,799.9 - ;3,799.9 13,622.3 - 13,622.3*

The OMVS will maintain its current level of support to the three
stations at about $400,000 per year for equipment and operating support
for a six-year life of project contribution of $2.4 million.

Although not counted as a direct project contribution, considerable
other donor support will be provided to the OMVS and to national programs
at Fanaye and Ka~di. These contributions are presented in the description
of each national program, Section III B.

* The latest revisions incorporate certain necessary increases in the
Mauritanian component of the project. The revised total project cost is
now $13,622,469. (See Financial Table 1 and Financial Table 2, pp. 46a & g.)



-41-

D. Project Issues

The following issues were raised by the review of the original PPby the AID/Washington Project Committee and by the ONVS. The Project Committeeconcerns (review cable is attached as Annex D)as well as subsequent revisionsrequested by AID/Washington in accordance with State 242891 (attached as Aiaex J)were addressed in cre final design of this Project Paper.

a. National Researc, Systems

This project has been designed to integrate OMVS regional researchprogramming and financing with national rcsearch programs. Section IIIB andSection IV presents the implementation mechanisms whereby the project will
coordinate and prioritize research to be implemented nationally.

b. Research-Extension Linkage

The OMVS AgTicultural Research II Project will build upon existingexperiences in each country in the project area and strengthen linkages throughprotocol agreements bt_,ween the research and extension agencies in each zeograohicarea. Two protocol agreements have been signed already in both I'dauritania andSenegal and it is expected that a similar protocol agreement will be signed inMali before the beginning of project implementation. The project implementation
is sufficiently flexible to allow for the careful application of the protocol's
terms.

The national research programs in the three countries are cognizant of theneeds for strong research-extension liaison and are taking steps to strengthenthese relationships. In Senegal, for example, under the World Bank AgriculturalResearch Project, each ISRA production systems research team will have a research-extension liaison specialist. To assure the closest possible links with theextension services he will have a staff function with regional development agencymanagement and be. seconded under a regional agreement between ISRA and thedevelopment agency concerned. In addition, these rcsearch-extension specialistswill be supported by a rural social scientist in the Central Systems Support
Group in ISRA headquarters.

Lastly, it should be noted that members of the Design Team emphasized theimportance of research-ectension linkages in all discussions with officialsof the host countries involved. These officials are well aware of the inortance
of improving :search-actension linkage and they have strongly endorsed all
project activities designed to improve this relationship.

c. Regional Research Coordination

The OMVS presently provides for regional research coordination throughCIERDA as well as program review and approval for OMVS financed regional research.This coordination mechanism will be strengthened and expanded by :he Droject toinclude more research exchange among scientists and better research documentation.

As noted on p. 49 below, various types of data will be generatedby this project and CIERDA will take an active role in its dissemination. At thenational level, the agricultural centers will be responsible for initial datacollection and compilation and for its dissemination to nationel agencies and therespective USAIDs. At the regional level the data will be handled by :he integrated
Division of the O.VS and the REDO.
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These data and accompanying rcqzrts will be one of the principal
mechanisms of reporting to the CIERDA on the status of research in the
Senegal River Basin and on whether or not research carried out at each of the
three national research centers is achieving regional research objectives.
The establishing of an interlocking system of research data analysis and sharingis intended to promote the efficient allocation of resources by the OMVS states;
avoiding duplication of research efforts; maximizing dissemination of research
results while at the same time understanding and responding to the different
hydrological, pedological and climatic conditions that govern agricultural production
in the Basin. The CIERDA, which is made up of representatives from each of the
OMVS Member States is the sole research coordination instrument in the Basin.

A broader question also exists concerning the coordination of donor supportfor agricultural research within the Senegal River Basin. Most current donor
support for Fanaye and Kaddi is provided through bilateral projects. Such
assistance nas not been well coordinated by OMVS or other organizations.*The
OMVS and CIERDA are designed to improve this. The issue of donor coordination
for Senegal River Basin agricultural research will b, presented by USAID as an
issue for discussion within the Donor Consultative Group of the OMVS.

d. Bilateral Research Implementation

The implementation of research activities under Agricultural
Research II will be by the national research agencies. They w.ill be assisted in
the administration of project inputs by a Deputy Project Officer, by a
regional Financial Management Specialist, and by each of the national USAID's as
presented in Section V, the Implementation Plan, as revised.

e. Recurrent Costs

The recurrent cost analysis has been revised and is provided in
pp. 108-117 of this Project Paper.

f. Research Strategy

One of the initial tasks of the technical assistance teams in each
national research station will be to develop a research station strategy. These
discrete strategy statements or plans will then be coordinated with the OMVS
in developing a master agricultural research plan for the entire SRB which will
incorporate a long term time horizon, as suggested in para 3.H. of the AID/W
Review Committee's cable (attached as Annex D.).

g. I.E.E.

An I.E.E. was prepared for this Project Paper but without a full risk/benefit analysis as requested in the AID/W review committee cable (para 3.D. of
State 314925 - attached as Annex D). This risk/benefit analysis will be
performed before any field activities are undertaken and it will be provided for
through the short-term technical assistance provided under the project.
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h. Open bidding for Long-Term Technical Assistance.

The three Missions have concluded that the Title XII Universities
are the most appropriate and best suited institutions to provide technical
assistance to this project.

The Missions also decided that each USAID will contract separately Ithe technical assistance required under each national component of the project.

i. The design team noted the AID/W Review Committee's interestin nutrition. (State 314925, para 3.C. - See Annex D). However, since a nutritic
component will be included in the Integrated Development Project currently
in the design phase, nutrition will not be -ddressed in this project so as not t
duplicate the effort.



rV. Pr 'ict Budget

-- E ian a ti.n -if Co st E.-!mtts

a. Technical Assistance

The project provides 25 person-years of long-term research
technical assistance calculated at about S128,000 per person-year in
FY 1984. This amount per person year is the estimated total support
package for a technical researcher with a Masters of Science degree and
several years of research experience to be funded under a contract with
a U.S. firm or university. This amount does not include housing,
furnishings, utilities and vehicle maintenance support costs that will
be provided by the agricultural research stations and are budgeted
separately. A detailed breakdown of this figure is provided as Financial
Table 2, Personnel Cost Breakdown.

The project also provides for several regional and in-country
support personnel. These include:

(l) Deputy Project Officer; this is a regional staff
position with USAID/RBDO that will be filled by a local hire for which
the total annual cost is estimated as $40,000 in FY 1983.

(2) a Financial .Management specialist; this is a regional
staff position in the OHVS Division of Integrated Research to be filled
by an individual with a BS degree in administration/finance, several
years of African experiences, and French and local language capability.
The total annual cost (including vehicle maintenance and travel expenses
for half-time travel) is estimated to be $60,000 per year in FY 1983.
After two years this person will be replaced by a specialist in research
management.

(3) three Deputy Project Officers. These individuals will
handle project administration for che three country programs including
liaison between the USAID's and national research agencies and other
national government organizations. A BS degree with several years of
experience and French and local language capability are required. The
total annual cost for each is estimated as S40,000 in FY 1983.

(4) For the 60 person months of consultants (45 person
months for national contracts and 15 person months for regional OVS
assistance), $15,000 per person month has been budgeted. This is based
on an average salary of $180/day, roundtrip airfare, incountry per diem
and travel, and a 180% estimated overhead.

In-country support cost by the research stations and the
OMVS are entered under the operating costs and not as technical assistance
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PEKSON'Nt:L COST BRAKDOe: - A.vs . ricul:ural Research Project

I. Long-term researcher

Assumptions: MS plus several years experience;
Married, no children; Few household effects (1/2 authorized

level); no personal vehicle;
Language near S-3, R-3; refresher training only;
Located at agricultural research station (Richard Toll, Kadi,
SamS).

Cost Breakdown:

FY 83 FY 84 FY 85 FY 8o FY 87 FY 88 Total
(1/2 yr) (1/2 yr)

A. Recurring -

1. Salary/Benefits L
(a) Salary .1,000 '34,000 34,0. 34,000 134 000 17,000 70,000
(b) Post Diff. 4,250 ;8,500 8,500 8,500 8,500 4,250 42,500
(c) FICA, ILsurance 1,500 3,000 3,000 3,000 3,000 j 1,500 15,000

2. Post Allowance 2,500 5,000 5,000 5,000 5,000 2,500' 25,000

3. Educ. Allowance - - -

4. Housing/Utilities (to be provided'byresearch station)

Subtotal 25,250 "50,500 50,300 150,500 ;50,500 25,250 252.300

B. Non-recurring

1. Travel & Transport 13,000 - - .13,000 - 26,000
(pst assi-e.eenc)

2. R&R - 3,500 - - 3,500 - 7,000
3. Repartition,' - - 9,000 - - 9,000 18,000

Separation
4. Language Training 2,500 - - 2,300 - " 5,000

Subtotal 15,500 3,500 9,000 15,500 3,5001 9,000 56,000

C. Operational Subpart

1. Operation travel 1,500 3,000 3,000 3,000 3,000 1,500 15,000
2. Other operations (to be provice oy research stacion)

Subtotal 1,300 3,000 3,000 1 3,0001 3,0001 1,300 15,000



C-

-2- C.

FY 83~ F84 ' F :" FY 86 FY 87 F*Y88 Total
-1 .. - - -D. Overhead Fee, G A 30,600 61,200 61,200 61,200 61,200 30,600 306,00

(180% base salary) -

E. Uninflated Cost 72,850 118,200 123,700 130,200 118,200 66,350 !629,50

F. Inflation (8% py) - 9,456 21,029 33,852 42,552 31,185 138,07
- 1- -- _ I - - -

G. Total Cost 72,850 127,656 I 144,729 164,052 160,752 97,535 ! 767,57,
per researcher

II. Consultants

Assumptions: Average daily rate of $d0;
Average TDY of 1 month - 5 days in capital, rest in field;
Number of consultancies - 15 total for each station.

Cost Breakdown:

A. Salary 7,920 (2)i,880(3)Ii,880(3)11,880(3)ii,880(3 ) 3,960(I) 59,400(15)

B. Travel 4,000 6,000 6,000 6,000 6,000 2,000 30,000

C. Per Diem 2,600 3,900 3,900 3,900 3,900 1,300 19,500

D. Overhead 14,256 21,384 21,384 21,384 21,384 7,128 106,920
Fee

E. Uninflated 28,776 43,164 43,164 43,164 43,164 14,388 215,820
Cost

F. Inflation - 3,453 7,338 11,223 15,539 6,762 44,315
(8% py)

G. Total 28,776 46,617 50,502 54,387 58,703 21,150 260,135
Cost



d.
FINANCIAL TABLE 3

Details of Estimated Construction Costs (Projected to October 1982)

Numberof e is Cost Total Cost ($U.S.)of Units

A. FANAYE & RICHARD-TOLL

1. Civil Works -

a. Housing for researchers) Richard-Toll 4 240,000
b. Housing for assistants ) Fanaye 4 180,000
c. Office buildings ) Fanaye 4 160,000 580,000
d. Contingencies (152) 87.t00

2. Subtotal for Fanaye/Richard Toll 667,000 __700

B. KAEDI & BELINABE

1. Civil Works - KAEDI

a. Housing 4 '33b, 000

b. Generator sheltor 5,000 341,. 000
c. Architectural & Engineering Services 26,500
d. Contingencies 43,500

e. Subtotal for Kaidi 411, OOC

C. SAME

1. Civil Works

a. Housing (3 bed room/S75,000 each) 5 375,000
b. Office 1 90,000
c. Equipment Storage 1 25,000
d. Laboratory 1 40,000
e. General Hangar 1 20,000 550,000

f. Storage area Raha. 9,000
g. Guest house Rehab 40,000
h. Machine shop Rehab 20,000
i. Spare parts Rehab 12,000 81,000

J. Fuel storage tanks 11,000
k. Electric power system 55,000
1. Water supply-system 275,000
m. Air contidioning units and cooling fans 10,000

for Office & Lab.
n. Waste disposal system 80,000
o. Recreational facilities 15,000
p. Equipment maintenance 50,000 496,000

Total costs civil works 1,127,000

q. Site preparation & Landscaping (!.%) 113,000

Subtotal 1,240,000
r. Contingency (15%) 186,oO

Subtotal for Saml 46;0 O
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FINANCIAL TABLE 5

Illustrative Operating Budget for Annual Project Support

to a National Research Station (U.S. $)

I. Personnel

a. Senior Technicians 14,000
b. Junior Technicians 22,000
c. Drivers 4,000
d. Secretary 800
e. Accountant 1,200
f. Labors 5,000

Subtotal 47,000

II. Personnel Operating Costs

a. Perdiem travel for researchers, technicians, 15,000
and drivers

b. Pensions, social security, insurance, etc. 6,000
c. Medical care 2,000

Subtotal 23,000

III. Station Operating Costs

a. Office supplies *1,500
b. Water-electricity 1,000
c. Communications 1,000
d. Building maintenance 2,000
e. Gas and oil 5,000
f. Vehicle and pump maintenance 5,000
g. Farm supplies 3,500
h. Other - contingencies 1,000

Subtotal 20,000

IV. Total $90,000



Financial Table 6.()

Kauritania Senegal Hali Regional/O VS Total

CountLry Contracts
Long-Tenn TA (25 p.y 1 388 203 1 196 528 1 196 528 - $ 3 781 259S110rL-term (45 p.m) 260 135 260 135 260 135 - 780 405
Ietptity Project Officer (PSCs) 420 000 274 664 274 664 - 969 3211

$ 5 530 992

Reg gional Cont racts-RI)O & OMVS
RiBDO Deputy Project Officer
(40,000/yr; 6yrs.) 274 563 $271# 563
Manag.mtent Specialist (60,O00/yr;
5yrs.) 330 367 330 367Cunsultants (15 p.nm) 260 135 260 135

--$-865 (5
Trra ini ng
L,ng-ten. Training
(36 p.y. $ 30,000/yr.) 540 000 180 000 360 000 - $1 0b 000
Short term trg.(62 p.m $12,t0O0/wo. ) 155 400 37 000 37 000 - 22) 400
Research AssisLants($8,250/yr/station) 13 O6O 37 575 37 575 - 101 150It country trg. seminars, Conferences 40 000 40 000 40 000 40 000 160 000
US ObservatiUn tours 20 000 20 000 20 000 20 000 80 000

$ 1 657 55')Construction 411 000 667 000 1 426 000 - $ 2 504 000
.olurw-ditivs. 334 000 288 000 645 000 86 000 $ 1 353 000
Coiuoditijt _-10 jiuLingoncy. 33 000 28 000 64 000 8 600 $ 133 600

$ 1 486 600U(IdWr iLiullj Co s -I 407 262 567 000 567 000 37 000 $ I 578 262
CokItLry rotal,; $ 4 02 000 $ 3 595 902 5 4 927 902 $ 1 05h 665 $13 62"' 469

(30%) (262) (36%) (8%) (1002)



Costs.

b. Training

The project provides long-term for 12 participants. Eight
will be trained to the Masters level, the remainder will be trained to
the Bachelors level. An average training period of 3 years at a cost
of $30.,000 per year (including contract administration) has been used.
The project also provides for third-country training of research
assistants budgeted at $9,000 per year for each station beginning in
FY 1984. For short-term training $10,000 per year is budgeted for
third-country courses sponsored by the International Agricultural
Research Centers, USAID, and U.S. un.iversities. Special in-country
seminars will be provided as part of the technical assistance contracts.

c. Construction

Construction cost estimating procedures were presented in
the Construction Program, Section Vl A.5. A budget breakdown is
provided in Financial Table 3. The estimation procedures and results
have been verified with the USAID engineers in Senegal and Mali.

d. Commodities and Operating Support

The comodity list and illustrative operating budget are
presented in Financial Table 4 and 5.
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V. IMPLEMENTATION PLA!

A. Programming and Fiscal Procedures

The Grant Agreements proposed for this project will be structured so
as to assure individual responsibility of the three OMVS Member States for the
national components of the project, and collective responsibility for the
regional aspects. Four Grant Agreements will be negotiated. Each of these will
contain a description of the overall project purposes, objectives, costs, and
generally applicable conditions and covenants.

1. One Agreement will be negotiated between the River Basin Development
Office and the 0HVS Council of Ministers, for the regional aspects of the
project and for activities which will be implemented by the OMVS High Commission.
This Agreement will set forth conditions and covenants specifically pertinent
to the OHVS, regional component/inputs including a detailed budget, and
programmatic/managerial linkages to the national project components.

2. Three additional Agreements will be negotiated between the USAID9
in Senegal, Mauritania and Mali and the Governments in each of their respective
countries. These Agreements will contain descriptions of each of the national
program activities; a detailed national budget; country-specific conditions and
covenants; and national responsibility vis-a-vis the regional aspects of the

Each component Agreement , upon signature, will represent an obligation
of funds for US-financed activities in that particular country. The acceptance
of a national component Agreement, however, commits each OMVS Member State
government to the regional component of the project.

The project will be reported as one project. The project number will be
the same (625-0957) but with country-specific numerals to identif7 each
sub-component. The Senegal, Mali and Mauritania project numbers will be
625-0957.1, 625-0957.2, and 625-0957.3, respectively.

It will be necessary for budgeting purposes, for regional and national
USAID Project Officers to meet at the beginning of each fiscal year to agree
on budget allocations for each project component. These budgets, once cleared
with host country management units, will be svbmitted to AID/Washington and will
form the basis for annual budget allowances. The budget allowances will be
transmitted by AID/W directly to each of the USAI.D missions.

Certification and payments of all vouchers will be the responsibility of
each if the Mission controllers who will report on the project's financial
status directly to AID/W. Copies of the Controller's reports will be simultaneously
transmitted to the River Basin Development Office in Dakar for aggregation,
conso]i,4ation and reporting of the project as a whole.
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A review of AID's Audit Files relating to a prior OMVS Project
(625-0605), Agronomic Research) leads the Mission to conclude that OWS's
accounting system cannot be certified at the present time. It is therefore
necessary to establish a system for local currency disbursements under this
project outside of the normal 0MS system.

The USAID/RBDO in:ends to establish a disbursing mechanism within the
project to handle all requirements for local currency disbursements. This
system would be organized around the Financial ianagement Technician being
funded by the project and would likely include three or four Foreign National
assistants-one for each accounting station (Research Centers) and one or two
at OXVS or RBDO Headquarters. These individuals will be employed by the
primary Technical Assistance Contractor under this project but will provide
disbursing/accounting services for all USAID-funded OMVS activities. Each
of these assistants, working under the technical supervision of the US Financial
Manager, will be charged with the accounting, reporting and control of a local
currency bank account. They will also be responsive to the requirements of the
Project Officer located in each country.

Each Project Officer will have to approve all vouchers dealing with
the local currency account(s) in each country. These accounts will be estabtished
and replinished from funds allotted to each Mission and will therefore be
subject to the direct control of the respective Missions. As the project progresses
it will be possible to gradually shift some of the accounting functions at thevarious centers to the OMVS. Any.such transfers would, of course, be subject
to Mission certification of the accounting system controlling the USAID funds.

Project implementation progress and rate of expenditures will be the
subject of bi-annual review by the three Mission Directors and the RBDO
Coordinator. Corrective actions will be determined by this group on the
recommendations of the Project Officers. Major modifications in the programmatic
and budgetary aspects of the project will be undertaken only upon agreement of,
and direction from the Mission Directors and the Coordinator acting in concert.

B. Project Management Plan

1. RBDO's Responsibilities

The River Basin Development Office (RBDO) in Dakar will have coordinatingresponsibility for this project and direct management responsibility for its
regional component. The USAID bi-lateral missions in Senegal, Mali and
Mauritania will have direct management responsibility for the respective national
components of the project. The RBDO coordinating responsibility includes:

a. Programmatic and managerial interaction with the OMVS
Integrated Research Division:

b. Reception, aggregation and analysis of project implementation
reports. These include financial, contractor performance,
supply management, MIS reports, etc. of the national
components of the project;

c. Reception, aggregation and analysis of research data
generated at the national level;
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d. Regional policy coordination, including interaction with
the OMVS Interstate Committee for Agricultural Research and
Development (CIERDA);

e. Management of relations with the OMVS Consultative Comittee;

f. Management of regional projece meetings;

g. Coordination of in-country training activities sponsored by
OMVS ;

h. Management of project-wide evaluations.

Within the River Basin Development Office, an AID Direct Fire ProjectOfficer (PO) will be responsible for this project. The RBDO Project Officer willbe responsible for working closely with the OMVS, its specialized institutionsand with other donor agencies financing agricultural research activities in theBasin. He will also be the principal point of contact for OMVS for interpretationof AID implementation policy and procedures of this project. He will maintainclose liaison with USAIDs Senegal, Mauritania, and Mali regarding every aspectof this project and will provide them with advice and counsel as appropriate.

The Project Officer (PO) will also prepare regional project documentationincluding Project Grant Agreement and amendments, project implementation orders,and project orders; supervise the work of regional contractors, and, monitor
overall project implemencation by the OMVS.

The RBDO Project Officer (PO) will be assisted by a Deputy ProjectOfficer (funded under this project) and by the various support offices ofUSAID/Senegal. The Deputy Project Officer will be based in the RBDO in Dakar.He/she will be responsible for administrative, logistic, budgetary and procurementactions necessary for the implementation of the regional component of the
project.

The USAID/Senegal Controller's Office, Supply Management Office, and theEngineering Office will provide specialized project support as necessary.

C. USAID's Senegal,- Mauritania and Mali

The USAID's in Senegal, Mauritania and Mali will have responsibility forimplementation of the respective national components of this project. In eachMission a Direct Hire Project Officer (PO) will have responsibility formanagement oversight of the OMVS Agricultural Research II project as well asall other Senegal River Basin project activicies financed by USAID in his/her
respective country.

Responsibilities of che national Project Officer will include:

a. Preparation of national project documentation, including
Project Agreements and amand=ents, project implementation
orders, and project reports;
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b.a SPezvsin of the work of national conctraeta;

C'- Hmitori of national project imp1amentacion activities
&d; repmcting to RBDO on their status;

d. e ueptio, aggegatimu,. and analysis of projecth imam -
tac repor ts-. Thaec inlude f L contractor
p'"f u ah S. u pply anagent etc-. of the national

of the p ject;

a . Reception., aggregation, and analysis of reseach data
am~ae at the. nainl ave3.

f- Cowdnation of in-coiwnty' trainig acti.vities;

a:. Supenzwision of. nation.-ide e pto .

Th nihonsio Pro ject Officer will be asuatcy.e by a cont.
eloy** (unded -dez this- projec) uTAwwill be designated. as the Deputy

spzoet Officar. Them wil be one Deputy Project Officer in each of the
thee w stions and heshe mill ussist the national Projcot Officer in all
a -nstrative, Logistic, budgetary an4 prouement actions necessary for
the i =h1erUtatiOUn Of the national comeonent Of the Projcst.

In each U= tie ConoLt' Office, Supply.lianagement Office. and.
ta Engineering Office will provide specialized. project support as necessacy.

Since vaneous. types. of data wil be generated by this proje .
special attention will be. pven to the dLssemination of these 'ata Th
two major tpes of data to be generated - research and imp ettion
data - vii be. dealt with both at the national level and at the regional

lvl =A the nationaL level, the agricultral centers ill be responsible
for initial data colection and compilation and for its disseearhon to
national agencies and the respecvse USAIDs. At the regionl Level the
data will be handled by the voHs' Integrated Msa=eh Dvseonand the RDO.

These data and accompanyi.ng reports vill be one of the principal
mechwaisms of reporting to the CrDA on the status of research in the
Senegal r iver Basin and on vhether or not research carried out at each
of the three national research. centers is achieving regional research
objectives. The establishing of an interlocking system of research data
analysis and sharing is intended to promote the efficient allocation of
resources by the CVS states; avoiding duplication of research efforts;maximiing dissemination of research results while at the same time
understanding and responding to the different hydrological, pedological
and climatic conditions that govern agricultural production in the Basin.
The CI.MA, vhict is made up of representatives from each of the OHS
Member States is the sole research coordination instrument in the Basin.
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Imtpt~t~ %n schel.uic

I. Timing of Activities

M.oncn 0 -- Project Paper approval

Month I -- Project Agreement executed with the OMVS

- ISAID/RBDO finalizes and issues IFB for architectural and
engineering design of Ka~di and Samd.

Month 2 - O'VS/Hember State project agreements are executed.

-- All conditions precedent are satisfied.

-- ISRA issures IFB for Fanaye construction.

-- PIO/T executed by each USAID for Country Project Officer.

-- PIO/T exectued for OMVS Management Specialist.

- PIO/T executed for USAID/RBDO Deputy Project Manager Contract
negotiated and executed.

Honth 3 - Contracts signed for Country Project Officers.

-- Contract signed for OMVS Management Specialist.

- Mali nominates two candidates and Mauritania nominates three
candidates for long-term participant training - PIO/P's pre-are,
Coordination of departure of rebaining participants.
Schedule English classes for month 7 below.

- Annual work plan for !983 prepared by each Ag. Research Station.

-- PIO/C issued for first group of comodities including furnishings

6nth 4 -- Contract negotiaced and signed for A and E for Kaidi and Sami
Construction Design.

- tSRA selection of conscruction contractor for Fanave.

-- PIO/T's issued for TA for the three research stations (short-ter

-- Annual Workplans sent co the OMVS by each councry.

-- CIERDA holds meeting and reviews workplan for eaqh station.
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Month 5 - RIP's issutd for long-term TA contract for the three research
stations.

- Short-term training in the creation and maintenance of the
project accounting systen for research station accountants and
the OXVS accountants.

- Contract executed for Fanaye construction

- AID/OMVS approve construction design for Sam6 and Kakdi.

Month 6 - OMVS Council of Ministers approve annual Workplan for 1983
program and operational budgets.

- First advance to research stations accounts for operating expenses
of 1983 budgets.

Month 7 - IFB for Ka6di and Sami construction issued.

- Two Malian and three Mauritanian long-term participants start
English language training.

Month 8 -- Construction at Fanaye starts.

- Submission for technical assistance contracts evaluated.

- Laboratory and other technical. equipment ordered for Fanaye.

Month 9 - Evaluation and selection of contractor for Kaidi and Sama
construction.

Monch 11 - Construction contract executed for Kabdi and SamA.

- Laboratory and other technical equipment ordered for Same.

Month 12 - Start of technical assistance contracts with short-term
consultancies.

- First comodity order arrives from U.S.

Month 14 - Contracts executed for technical assistance for three research
stations.

Months 14 - 18 - Short-term TA helps with program design and implementation
and establishes training programs for station.

- Workplan and budget for 1984 prepared by stations and sent
to OOVS for CiERDA review and approval by Council of Ministers.

- Vehicles and equipment for contractor ordered.

- Candidates nominated by Mauritania and Senegal for long-term
participant training and by all three countries for special
third country training. PIO/P's prepared.
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Month 19 - 20 - Construction at Fanaye completed.

- Equipment for buildings in place.

- Long-term technical assistants arrive for Fanaye, Kaedi, and

- Senegal and .auritanian candidates for long-term participant
training start language training.

- Vehicles for Fanaye contractor arrive.

- Participants leave for special third country training.

Month 23 - 24 - Construction completed at Ka~di and Sami.

- Equipment for buildings in place.

- Participants leave for U.S. long-term training.

- Vehicles and equipment for contractor arrive.

- Expand on-farm research program for Kaidi and Sami.

- Short-term participants depart for U.S. training.

Year 3 - Annual research program executed at each station.

- Third country and short-term training program for researchers
and technicians implemented at each station by contractor.

- All commodities in place.

- Annual workplan and budget developed and approved by OMVS for the
following year.

- New contracts negotiated or replacements found for country Project
Officers (if necessary) and OMVS Research Management Specialist.

- Special project evaluation by outside consultant after 2 1/2 years
of project.

Year 4 - Continuation of annual cycle of national research workplan, approval
by OMVS, and national execution.

- Continue third-country and short-term training.

- Malian long-term participants return end of year.

- Order replacement vehicles and equipment.

Year 5 - Continuation of annual cycle of national research workplan, approved
by OMVS and national execution.
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Year 5 (continued)

- Continue third-countr and short-term training.

- Receive replacement vehicles and equipment.

- Second evaluation and PID for project continuation.

- Senegalese and Mauritanian long-term participants return end of year.

Year 6 - Continuation of annual cycle of national research workplan,
approved by OMVS and national execution.

- Completion of training.

- Design PP for project coutinuation.

- Completion of project contracts.



2. Plans for Technical Assistance Contracting
Technical Assistance Contracting under the project for both regional

and country-specific contracts will be direct procurement by AID.

a) Regional Contracts
USAID/RBDO will be contracting for the following types of

assistance :
(1) A Regional Financial Management Specialist to be assignedto the OMVS. The scope of work for this individual is provided in Annex F.

(2) A Deputy Project Officer will be assigned to the USAID/RBDOin Dakar. The scope of work for this individual is provided in Annex F.

(3) Special short-term assistance directly to the OMVS forproject implementation and evaluation. Fifteen (15) person months ofassistance will include financial systems development, research exchange
development, research management, statistical and data analysis, special
project evaluations, and integrated pest management.

(b) Country Specific Contracts

(1) Deputy Project Officers. Each USAID will contract fora national Deputy Project Officer. This person will be based in the respective
USAID and will be responsible for providing national level project manamementand administration capabilities to support implementation of this projectby USAID's Senegal, .Mauritania and Mali. The scope of work for the Deputy
Project Officer is provided in Annex F.

(2) Long Term Technical Assistance - Under the bilateralproject agreements to be executed between the USAID and the respectiveMember State, each USAID will contract separately for the Technical Assistance
required under each national component of the project.

(3) Title XII versus Open Competition - A review of thisissue by the three USAIDs has concluded that the Title XII universities
are the most appropriate and best suited institutions to provide technical
assistance to this project. However, as noted in the paragraph above, theMissions have decided that each USAID will contract separately for the
technical assistance required under each national component of the Project.
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For Snc qal, a contractor will provide two long-term researchers

(~ far~i ~ o~onit zcd o o~rnoiz:!/&%tens ion specialist)
and snort-erm specialists to activate the farming .:scems research
team for Fanaya. For Mauritania, a contractor will provide an agri-
cultural research planner/agricultural economist and an administrative
assistant and short-term specialists to strengthen th rpsearch program
at Kaedi. Considering the critical nature of irrigated land use, land
distribution issues in Mauritania which could effect the progress of
research dissemination and adoption, arrangements will be made with the
GIPM to utilize the services of returning AID trainees funded under the
Land Tenure AIP. For Mali, a contract r will provide two long-trm
researche (an agronm.ist/extension specialist and an agricultural
engineer) and short-term specialists to develop an applied research
program at Same. Short-+t- social science expertise will be re-
cruited locally and/or from the U.S., as the need arises. The con-
tractors will also be requested to coordinate the long and short-ter
trainin program for each station. The contractor for each station
will be a U.S. university. In any case, advertising and selection will
be co petitive to permit the best possible selection of a contractor
suited to the national and regional research needs of each station.
In the event of nonTresponsiveness on the part of the Title X=
universities, cOBFxtition for the technical assistance contract(s) wil
be opened to private firms and international organizations.

3. Training Plan

A separate training plan has been developed for each research pro-
gram based on station needs and current training programs. These training
plans are for this six-year project phase only. They will be cont nued
and expanded in later phases as part of the long-term institutional develop-
ment process for agricultural research in the Senegal River Basin.

While the implementation of the training plan will rest primarily
with the research station and the technical assistance contractor, certain
training actions, particularly for Same and Kasdi, will need to be
taken before the arrival of the long term technical assistance personnel.
The first long-term participants for Mali and Mauritania will be
.sent to the U.S. before the technical assistance contractor arrives. This
will be handled by the project staff and USAID's Mali and Mauritania
working chrough the AID/Washington International Training Office and
the U.S. Department of Agriculture. Later long and short-term training
will come under the technical assistance contracts, except for some
regional short-term training that will be coordinated directly by
the 0%AS.

4. Construction Plans

Because of the magnitude and the importance of ,he construction
of facilities to the research program, considerable time was given during
the project design to construction planning. The presentation of the
construction program for each station is given in the Technical Analysis,
Section VT A.
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The construction program for anayye, Senegal. should move ahead more
rapidly than that for Kadi and Sand. The architectural design for all the
buildin3 to be financed by AID under this project has already been done as
part of the World Bank Agricultural Research Project for-Senegal. These
plans have been reviewed by the USAID/Senegal engineer and certain modifications
requested. Following the modification of the plans according to USAID requests
and the approval of this Project Paper, ISRA will issue the Initlation for Bids
for the construction at Fanaye. Architectural and engineering supervision
for the construction will also be financed by the World Bank Project. The
monitoring of the construction. will be handled by the USAID/Senegal Engineering
Officer and his Senegalese Assistant.

For the construction program at [aedi and Sand, the final design of
the buildings will be done by a local architecturaL. and engineering firm. The
design contracting will be handled as a regional project component by the OM'S
with the assistance of USAID/RBDO and the USAID/Senegal Engineer. The
construction will be done by national firms or by international firms resident
in the area. A separate contract will be negotiated for each station following
AID and national bidding and contract award procedures. The contracting will be.
undertaken by the national agencies with the assistance of project staff and
the respective USAID's. Construction monitoring will be the responsibility of
the respective USAID's, with assistance from REDSO/WA or USAID/Senegal as
requested.

In accordance with Section 2.2.5.2.e. of Handbook 11 (as revised 5/15/82)
when the host country is an authorized source for services, and the estimated
cost of the contract for construction services is $ 5 million or less,a
corporation or partnership which is determined by AID to be an integral part
of the local economy is eligible. However, such a determination is contingent
on first ascertaining that no US construction company with the required
capability is currently operating in the host country or, if there is such a
company, that it is not interested in bidding for the proposed cont.=act.
In the latter case, inquiries on a company's interest should be addressed':to
its'.headquarters. A corporation of partnership is an integral part of the
local economy provided:

(1) It has done business in the host country on a continuing basis
for not less than three years prior to the issuance date of invitations for
bids or requests for proposals.

Under the Agricultural Research Project each of the three Member States
are authorized sources for services, the estimated cost of the contracts for
construction services is less than $ 5 million, and there are no US construction
companies with the required capability currently operating in each of
the host countries.



5. Co-oditv Procurement

Offshore procurement for this project will be conducted by the
respective USAIDs on behalf of the Host Countries. When practical, purchase
orders may be issued directly to manufacturers and suppliers in the United
States. Alternatively, the services of a PSA (Procurement Service Agent)
may be required , in which case, PIO/Cs wiU. be issued to responsible
experienced agents jointly agreed upon by th,, Host Country and the USAID.
in each country.

Local procuremant will be the responsibility of each national
research center in Senegal, Mali and Ma-iritania, in accordance with the
local costs component of each of the individual country project agreements
and annual workplans. As noted on p. 47 above, the USAID/RBDO intends to
establish a disbursing mechanism within the project to handle all requirements
for local currency disbursements. This system would be organized around the
Financial Management Technician being funded by the project and would likely
include three or four Foreign National assistants-one for each accounting
station (Research Centers) ard one or two at OMVS or RBDO Headquarters. These
individuals will be employed by the primary Technical Assistance Contractor
under this project but will provide disbursing/accounting services for all
USAID-funded OMVS activities. Each of these assistants, working under the
technical supervision of the US Financial Manager, will be charged with
the accounting, reporting and control of a local currency bank account. They
will also be responsible to the requirements of the Project Officer located
in each country.

The OIVS Project Manager (The Director of the OITTS Integrated
Research Division) will be responsible for coordinating procurement planning,
which will be finalized during the annual work plan cycle.
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(c) Commodity List*

The items listed below are those financed by AID for the life of
the project. The budget for these items is presented in SectionrV
Project Budget. More exact specifications will be furnished in the
purchasing documents that will be issued to enact procurement.

(1) Fanaye, Senegal

- 1 motor cultivator (walking tractor), approx. 10 HP with
attachements.

- 4 pick up trucks (for use of contract team - two are
replacements in yr. 4).

- 8 small motorbikes (4 are replacements in year 4).
- 2 diesel-powered electric generators 50 KW.
- Miscellaneous hand tools -
- Laboratory equipment, including ovens, scales, glassware

and supplies.
- Office equipment, including typewriters and a small copy

machine.
- Housing and Office furnishings.

(2) Kadi, Mauritania

- I motor cultivator (walking tractor), approx. 10 HP with
attachments.

- 4 all-terrain, 4 wheel drive vehicles (for contract team-
two are replacement in year 4).

- 8 small motorbikes (4 are replacements in year 4).
- 2 diesel-powered electric generators 50 KU.
- Miscellaneous hand tools.
- Office equipment including typewriters and a small copy

machine.
- Housing and office furnishings.

(3) Sami, Mali

- 1 tractor, approx. 60-70 HP with accachments
and 25% spare parts.

- 4 all-terrain, 4-wheel drive vehicles (for contract
team - 2 are replacements in year 4).

- 8 small motorbikes (4 are replacement in year 4).
- 2 diesel-powered electric generators 50 V.
- Miscellaneous hand tools.
- Laboratory equipment, including ovens, scales, glassware,

and supplies.
- Office equipment, including typewriters and small copy machine.
- Housing and Office furnishings.

• 25% spare parts, based upon manufacturers' reco endations, will be
Ordered for the motorcultivators, trucks, vehicles, motorbikes, and
generators.
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d) Source of'Procurement

The authorized source of procurement for this project is AID
Geographic Code 000 (United States) and the respective cooperating. countries.
In addition, the authorized code for Mali is 941 (Selected Free World) and the
cooperating country itself. Procurement of commodities from Geographic Code 935
(Special Free World) to include vehicles and other equipment, are covered by
waivers, in Annex I.

e) Waivers

A source and origin procurnent waiver will be requested from Code 000
(United States) to Code 935 (Special Frise World) to permit the purchase of
24 small motorbikes ($ 30,000), 16 four-wheel drive vehicles ($.430,000), and
6 diesel-powered electric generators ($ 150,000). The total amount of these
waivers is $ 610,000

(1) Small Motorbikes

For the small motorbikes to be purchased for the project, .a waiver
will be requested since there are no US manufacturers of this type of vehicle.
They are available from only Code 935 manufacturers.
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(2) Vehicles

US manufactured vehicles have very limited utility in the rugged
desert terrain encountered in the Senegal River Basin. Although there are
distributors of US manufactured vehicles in Senegal, the density of such
vehicles throughout has not reached the. point to justify investment of.
substantial spare parts inventories with the result that spare.parts support
is still very poor in Senegal as wall as in the other countries. In Senegal,
the distributors confine their support activity to the main city which
results in lack of service in the countryside. Throughout all of the countries
local mechanics with some degree of know-how are unable to cope with the
English system of measurement on which American vehicles are based.

(3) Diesel-powered Electric Generators

American manufactured electric generators and pumpsets have not
been used in the Senegal River Basin. The major problem. is after-sales
service including warranty work, spare parts, and maintenance servicing.
It would take several years for a US manufacturer to establish
a similar local dealer organization and capability in the area, and
no manufacturer has expressed interest in doing so because of the
current low volume of business.
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(f) Method of Procurement

All procurement will be accomplished in accordance with AD
regulations and good commercial practices. As a matter of procedure the
following will be observed:

- PI0/Cs will be issued by the respective countries as early as
possible to initiate procurement flow in line with the project schedule.
This will include local purchases by the USAID on behalf of each cooperating
country of major items such as vehicles, generators, etc. as authorized by
waivers of source/origin.

- For shelf item procurement from the local costs portion of the
project agreement, the OMVS or the national research agencies may uadertake
local purchases on the basis of annual budgets.* For this shelf item
procurement, shelf items having their origin in Code 935 countries are
eligible for financing if the unit cost does not exceed $ 5,000 and the
total of such financing does not exceed 10% of the total local costs financed

by AID for each cooperating country.Cozmmodities mined, produced or assembled.,

in Senegal, Mauritania and Mali are eligible for financing without restrictim.n,

except for the limitation on the total amount available for local procurement.
However, the statutory restrictions on certain commodities are also applicable
to locally procured commodities, e.g., pharmaceuticals, fertilizers, motor
vehicles (including motorcycles), etc. Shelf items produced or imported from

countries not included in Geographic 935 are not eligible for AID financing.

Procurement of shelf items for the project must be consistent with local laws

and practices.

* As already indicated, all such local purchases will be subject to prior

authorization by the Project Officer or his Deputy in each country.



-62-

(g) Delivery

All imported goods will be shipped on the basis of CIF (Cost, Insurance,
and Freight) to the port oZ entry - Dakar/Abidjan. All imported goods will
be insured at 120% of the CIF cost to include air shipmcats. For surface
shipments all-risk marine insurance will be used for coverage of the ocean
voyage.

C. Constraints and special Concerns

1. Implementation Agreements

The project agreement between the respective USAID and each Member
State will establish the project contributions of each country and the terms
of project implementation.

2. Financial Management
As discussed on p. 47, of this Project Paper,

a review of AID's Audit Files relating to a prior OMVS Project
(625-0605), Agronomic Research)leads the Mission to conclude that OMVS's
accounting system cannot be certified at the present time. It will be necessary
to establish a system for local currency disbursements under this project
outside of the normal OMVS system.

The USAID/RBDO will therefore establish a disbursing mechanism within
the project to handle all requirements for Local currency disbursements.

(See p. 47 for details).
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V1. EVALUA1ION PLAN

A. Description of the Overall Plan

Two evaluations are planned during :h: :ix-year life of this
project. The first evaluation will occur after two and a half years
and the second after four and a half years. Both evaluation will focus
on the implementation of the major project components: (1) technical
assistance, (2) training, (3) construction, (4) commodities, and
(5) operating support. Evaluation recommendations wii. concentrate on
(1) the responsiveness of the project to needs of target groups,
(2) the conformance of the project to AID and OMVS policy and devel-
opment strategy, and (3) progress of the project toward specified targets.
These evaluations will be undertaken by AID on a collaborative basis
with the OMVS and use the Project Logical Framework, the Project Inple-
mentation Plan and the annual project workplans as the planned target
indicators.

B. First Evaluation (30th month)

The first evaluation will be conducted after two-and-one-half
years of implementation of the six-year project. A four-person
evaluation team will consist of an AID evaluation officer, an OMVS
representative, an agronomist, and an agricultural economist. The
agronomist and the agricultural, economist will be contracted for six
weeks each using short-term technical assistance funds provided under
the project. The AID evaluation officer will direct the evaluation.
in collaboration with the OMVS evaluation unit.

By.the time of this first evaluation (1) regional technical
assistance will have been in place for two years; (2) contracts will
have been executed for technical assistance at each station and the
long-term researchers will have been in place-for six months to a year;
(3) all long-term training will have begun; (4) the first research
assistant training will have occured; and (5) -11 original commodities
procured. With these accomplishments, considerable institution-building

will have occured and the process of research program building well
underway. However, there will be few measurable research results. This
first evaluation will, therefore, look closely at project input delivery
and at financial and program management. Of particularly importance
will be:

(a) the operation of the annual workplan development and
approval process involving the national agencies, CIERDA and the O='S
Division of Integrated Research;

(b) national agency project implementation under the USAID/
Member State Project Agreements and under the annual workplans reviewed
by CIERDA and approved by the OMVS Council of Ministers;



(c) implemencation of the farming systems and/or field crij
research under research-extension protocol agreemencs between the reseai
stations and the national development agencies in each geographic area.

(d) regional and national financial management.

(a) regional and national implementation administration an(
the coordination and implementation assistance provided by the three
USAID's.

(f) astablishemt of extension Linkaqe to small ftar ,

including feedback frn the fa- level to researchers.

C. Second Evaluation (54ch month)

The second evaluation will be conducted at the end of four and
half years of implementation. The four member team for the second
evaluation would preferably consist of the same individuals who were on
the first evaluation mission. In addition to evaluating all th. elemen
considered during the first. evaluation, the team will look closely at ti
established research programs and the research outputs from each staciot
By the time of the second evaluation long-term researchers will have bei
in the field a minimum of two-and-one-balf years so that the research
output should be apparent.

A major output of the second evaluation will be recommandation-
on the continuation of the project into another phase. Based on the
recommendations of the evaluation team, AID will organize follow-up
missions for daveloping a Project Identification Document (PID) and
Project Paper (PP) to continue the project.
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A. Technical Analvsis

1. The Project Strategy

Under the Agricultural Research II Project for the Senegal River
Valley the O.VS will receive a grant of $13.5 million from AID for a
six-year program of agricultural research and institutional development.
This project is the second phase of an ongoing effort to establish an
integrated network of research stations and programs Lo support
intensification of agricultural enterprises in the Senegal River Basin.
This second phase of work will include field trials of improved technology,

training and infrastructure investment for basic institution building.
The institution-building process is expected to requirp fifteen years or
more. A next five-year phase will focus primarily on the establishment
of the needed indigenous programs of basic research, while the remaining
five to ten years will mainly support refinement of research techniques
and adaptatio-i of broader program of work.

Based upon the development policy for the Senegal River Basin
established by the OMVS Council of Ministers and upon the recommendations
of the Interstate Committee for Agricultural Research and Development
(CIERDA), the ONVS will establish priorities for research support. Within
this framework, the project assistance to the research stations will
provide comprehensive, research and institutional support. As the stations
and the O1VS develop, the basic sequence cf establishing program priorities

will be revised to support specific lines of investigations
and adapted to include allocation of funds from multiple donors during the
fourth and fifth years of the project, The basic system is highly
adaptable and should be a means of priority planning and support that will
be of contin*ving value, even beyond the time frame of this project.

The OVS staff (Integrated Research Division) shall periodically
convene researchers, development agencies, farmers' groups and others in
review of research programs, farm problems, and related questions . From
these reviews and consultations the 01.fVS will set program goals and
objectives of high priority.

The OMVS staff, station director and
principal investigators will discuss proposals during their incorporation
to the annual workplan so that certain details of the research programs may
be negotiated to ensure the best match of research resources and objectives.
The 0MVS is not the ouly source of support for the research stations in
the Basin, althouph during the life of this project it is expected to be
a major research .'4pport source. As a major funding agency it will play
an important role-In setting the priorities and program approach for
research in ,-ha Basin.



The OMVS will convene research review conferences of the cooperating
station staff at approximately six-month intervals to review results,
consider progress toward research objectives, establish future plans and
revise budgets or allotments. The March/April review conference will
include principal inavstigators, and eminent zcienrsts outside of the
OKVS supported stations will be invited to participate. Ile November
meeting will be the annual program review by CIERDA. The Integrated Research
Division of the OVS will be responsible for preparing issues papers and for
acting as the secretariat for these meetings. Donors will be invited to
participate in these discussions and to make pledges. The OHVS will also
compile research progress and expenditure reports for all accounts and
grants.

The current FAO regional project is ending and will soon be evaluated.
Nonetheless, it seems likely that there will be a continuing provision for
personnel in the headquarters staff. However, since FAO support is dispersed
within the OMVS High Commissin and not provided to the Integrated Research
Division, the Agricultural Research II Project will provide some managerial
and administrative assistance to this Division. During the course of the
project the OMVS will be expected to strengthen central staff or establish
a mechanism whereby needed technical staff can be assigned on a rotational
basis by the Member States.

The three primary research stations to be supported by this project
are Richard-Toll/Fanaye in Senegal, Kaidi in Hauritania, and Sami in Mali.
These stations will contiue to be administered as national research
stations within the research organizations of their respective countries.
Consequently the personnel management, accounting procedures and a number
of other administrative matters will not come under OXVS control. The
stations will continue certain lines of research with national funding
or other donor funding concurrently w±':h OMVS suppcrted research. The
individual governments and research administrators will establish the
program priorities and provide resources according to national interests.
Nonetheless, the strong commitment of the Member States to the OMVS ensures
that it carries the major responsibility for establishing the program
priorities and ensuring research accomplishment.

During the life of this projec: the OMVS supported researchatthe
three stations will strengthen the core program of these stations. Each nationa
component will support the full range of research station building
including participant training, technical assistance, commodity procurement,
resea:'ch support and station development. The project attention will be
focused on extensive field trials and basic station
development. However, as research pragrams become es:ablished and field
trial results are available the focus of attention will shift to applied
research investigation. Under the USAID/Member State Project Agreements,
AID will contract for technical assistance which will provide the necessary



professional and inscituCional resourc-s f. - each research station. '.S. uni-versities and private firms wiil be invicec w suomic contract proposals foran individual station grant or for combinations of two or more stations, as may
be in their interest.

It will be the policy of this project to encourage working linkagesamong the three major stations and between these stations and international agri-cultural research programs. For example, collaboration with SAFGRAD, WARDA,CIMMYT, ICRISAT, and other programs which are all established in the area willbe encouraged and expanded wherever possible. Similarly, working linkages be-tween this regional program and the other components of the ISRA (Senegal),CNRADA (Mauritania), and IER (Mali) programs will be strengthened, when useful,to expedite the research program in the Basin. Thea- linkages are expected toreduce the cost and accelerate the pace of research in the 3asin and each sta-tion's annual workplan and research proposals will be carefully scrutinized to!nsure that all useful linkages are fully described and established.

How these linkages are expected to facilitate the research program canbe illustrated with the following examples. Wheat research at Guidi using C-LOMTvarieties has identified several wheat varieties or lines that are ready forfield trial. Work at Bakl with promising material from the ISRA/IWARDA stationat Fanaye has indicated that more extensive field trials could identify addition-al well-adapted rice varieties, and the SAFGRAD and ICRISAT work in Mali hasidentified sorghum and millet varieties and practices of sound merit for fa:=use. While these activities have. identified eistin; technology, hich i- -:--proved in comparison with traditional practices, there are good reasons to be-lieve that more basic research will be needed to exploit the full agriculturalpotential of the valley. Therefore, the project can (1) produce significantshort-term benefits by screening and adapting existing technologies .and (2)develop feedback mechanisms that describe the unsolved problems and establishviable long-term research guidelines.

Up to 15 person-months of short term consultancis will be provided inintegrated pest management to complement the work of the entomologist at Kaediand at Fanaye and to provide a regional orientation to research on pest manage-ment in all the stations and their associated trials. It is proposed to use themechanism of the Consortium for International Crop Protection for the neededexperts. In addition to advising on research design and interpretation of re-sults the experts could screen and review proposed pesticides as per Regulation215. Wata-ano sment considerations are central to the poject. They mwt beaddressed directly in research and research-exnsion linkages. Water nma&nensntneeds, in general, will be addressed through consultants. These may be with inter-national and agricultural research organizations for specific areas such as ImIfor rice, ICRISAT and the soils CEtSP for rainfod agricultuze, or through centrally
funded S&T Bureau projects.

This project will build upon the institutional base and research programsestablished at the three major stations (as described in Section III B). Theadapted tchnology from these stations will be freely transfered to all suitable
areas of %:he Basin.

The extension linkages will be from the regional development agencies ineach country tc the individual and combined network of research centers in orderto gain the full range of technologies required for development of the Basin. TheResearchers must also maintain close collaboration with their counterparts atother stations in order to acquire and transfer the required farming systems tech-nologies rather than duplicating basic studies ior the vicinity of each station.

From these principles the program of work as it will oe unoerraxen by thevarious stations cooperating in this pi.]ect will be decentralized and specialized.
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2. Summary of Research Results

Section III B.3. presented a brief background of agricultural
research undertaken in the Senegal River Basin. This section builds on
that background and presents research results that are immediately
applicable for field testing and further development by the Agricultural
Research II Project. A brief summary is provided below of the many years
of accumulated research results. For further details one should refer to
the original reports and papers cited. Figure VI. A. summaries the
available field crop results.

a. Ser -__.l: Richard-Toll, Guidi, Fanaye

(1) Rice

Considerable rice researh has been undertaken by WARDA at Richard-
Toll and Fanaye and field testing of promising rice varieties has been an
important element of the UNDP/FAO support to the CUMA pilot cooperatives.
A sumary of the field tests was given in Section III. B.3. The most
promising varieties include IR 2071-625, ZR 2071-636, Taichung Native No.1
(TNI), I Kong Pao, Thiou Than Way, and Jaya with stations yields as high
as 8-10 tons per hectare and on-farm yields of 6-8 t/ha wi'th the best farmers.
Since work with rice is the most developed and the most promising for
widespread farmer adaptation under irrigated conditions in the Basin
further field trials and adaptive research will receive high priority under
the project.

(2) Wheat

FAO-supported variety research began in 1969. By 1977-78, Hexipak
had been selected as the best bread wheat (Moscal 1979, 1980 b). Over
950 cultivars were tested, including 368 from CI MMYT. Work with other
cultivars was conducted independently at Guidg. Since 1975 there has also
been extensive work on cultivation p ractices.

The selection process was first conducted in 0.4 to 1.2 M" plots,
was later continued on 10-100 m2 randomized blocks, and then moved into
1.2 ha field plots for the most promising cultivars. Some cultivars were
tested in pre-extension plots with SAED and ocher agricultural development
agencies. Furthermore, Mexipak was produced under controlled conditions
on 50 ha in the Guidg region and 24 ha in Mali (Timbuktou) by farmers in
small plots and yielded 2.5 T/ha. in both locations (Moscal 1980 .

Despite these good results under controlled conditions, farmers
have not accepted wheat since the recurn under existing irrigation with
small farmer plots is not competitive with that of rice. Further research
involving on-farm trials and farming systems in needed.
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(3) Sorghum

Eighty introduced composite and hybrid cultivars, as well as
22 !e - cultivars, were tested over a six-year period at Gu~di and Fanaye
by UNDP/FAO scientists with the help of ICRISAT (Moscal 1979, 1980a, 1980b).
The trials covered the three seasons of the Basin.

The highest yielding cultivars were found to be P-8416 BT x P-7822
(5.12 T/ha), P-830T x 5915 (5.10 T/ha), and P-8325T x P7812 (5.05 T/ha).
Due to the absence of seed production services, farmers use their own
production of seed and the composite cultivars, although lower yielding,
are more p _-.tical than hybrids and remain good for six or seven growing
seasons. The yields of the dry-hot zeason were much lower than those of
the dry-cold season.

ISRA (1980) tested 17 cultivars from the Basin along with others
from diffo-ent areas of Senegal. The best yielded from 0.69 to 1.31 T/ha.
In another serier 34 hybrids were tested. The yields were from 1.2 T to
1.6 T/ha in the dry-hot season. Like FAO, ISRA recommended that sorghum
not be grown in the dry-hot season in the Basin. Sorghum trials conducted
in the dry-cold season yielded an average of 5.14 T/ha with an 8.5Z
coefficient of variation and significant differences in favor of the
"2450" cultivar among the six best cultivars of the 34 tested (ISRA 1980).
Other newly recommended cultivars are 75-14 (5.68 T/ha), 612 x 75-14, and
Sombassoki ( a local cultivar). These results are ready to be field
tested under the project.

(4) Corn

Over 140 cultivars of different origins have been tested since
1974 in all three seasons of the Senegal River Basin. The most promising
cultivars were found to be: Penjalinan (yield = ST/ha), Diana (4.3 T/ha
in rainy and dry-cold season), and Early Thai (5.4 T/ha and 4.7 T/ha and
5.OT/ha). it can be inferred from these results that the best seasons
for growing corn are the dry-cold and rainy seasons.

These results are applicable to project supported adaptive research.
More work on cultivation practices within existing farming systems needs
to be done.

(5) Millet

Very little work has been done on millet in the Senegal River region.
ISRA prepared some standard cultivation practices for experimentation in
all regions of Senegal concerning early (Souna) and late (Sonia) millet
(Poethier 1980). The suggested cultivars are Souna III (early) and "Sanio
de Sefa" (late).

Under rainfed conditions, a spacing of 90 x 90 cm is recommended.
Under irrigation, solid seeding (60 x 15 cm) might be ide '. Most of the
work was done in Bambey and the Casamance Region (Poethiei 1980).
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FIGURE VIL A. Summary of Field Crop Research

Crop Faaye/Guidi Kadi Samf

Wheat 950 cultivars tested 3 cultivars idenLified
Mexipak tested on wide selected promising cultivars
scale

Sorghum 153 cultivars tasted (not much 4 cultivars
6 selected attention) identified

2 cultivars
selected,
2 others being
tested

Corn 140 cultivars tested 4 cultivars 4 promising culti-
3 selected being tested vars identified

Hvllet (little work in SRB) 2 cultivars 5 cultivars are
standard cultivation under ratnfed best adapted
practices, "early" and conditions
"late" cultivars
selected

Soybeans (some work done) limited work --

5 promising cultivars

Cowpeans (little ,.rk) Limited work !
2 cultivars selected
in other areas
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Some applied research on the experimental stations to adapt these results
to the Basin is needed before testing the results with field trials.

(6) Soybeans

ISRA gives cultural practices for soybeans under rainfed conditions
(Poethier 1980). FAO has conducted several trials under rainfed and.
irrigated conditions for the last few years in cooperation with LNTSOY and
ISRA (Moscal 1978c, 1980a).

The best seeding date for soybeans has been found to be 5 to 15
of July. The most promising local cultivar was found to be ISRA 19/74.
Other local possible cultivars are: ISRA 26/72, ISRA 31/73, ISRA 188/74,
and ISRA 20/74.

Innoculation with Rhizobem Japonicum has significantly increased
the yield. Moreover, the application of 46 kg/ha of nitrogen did not
increase soyben seed production except for the July 15th seeding. In some
cases it reduced the yield.

More work needs to be done, especially on irrigated soybean
production and cultivar selection for the Basin before introduction can be
co==emplated.

(7) Cowpea.L

Little work has been done on this crop in the Basin. Storage of
cowpeai seeds is hampered by the "Brucus" bug, which attachs the cotyledons.
This reduces germination to about 50 per cent.

The most promising cultivars seem to be KVX 1841-CE (2.76 T/ha) and
TNX 1576 x OIE (2.36 T/ha) (Moscal 1979).

b. Mauritania, Kafdi

(1) Rice

Suppotted primarily by the UNDP/FAO, the station at Ka~di has
undertaken short and medium cycle variety testing, fertilizer and azolli
africana tests, spacing and planting date tests, and cold tolerance tests.
The most promising varieties with yields of 8-10 t/ha.are TN1; IKP,
IR 1561-228-3, IR 2071-625, and BG 34-8. Field testing and technological
package development for the most piomising varieties is needed.

(2) Wheat

In the dry-cold season, the cultivars Mexipak (4t/ha), Chenab 70
(3 T/ha), and SA-42 (3.5 T/ha) have given satisfactory yields in research
plots and are recommended for field testing.
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(3) Sorghum

This crop has not received much attention, and the present cultivars
under local conditions yield 0.8 T/ha (Sami 600) and 0.6 to 0.8 T/ha
(M'DABIRI). Newly introduced cultivars RT 13 (1.0 T/a) and SD-10 (0.6 -
0.8 T/ha) need further study. These cultivars were suggested for growing
in the dry-cold season. Aphid attacks tend to limit the growth of RT-13.

(4) Corn

Limited work has been done ac Kaidi. The cultivars currently tested
are CPJ de BouakA (tT/ha). Early Thai (IT/ha), and Diana (3T/ha). The
locally grown cultivar is Maka with 0.6 to 0.8 T/ha yield. More applied
research is needed in this area, with emphasis on composites which are more
easily adopted by farmers.

(5) Millet

The cultivars BJ-104 and INCH-105 of ICRISAT yielded from 1 to 1.3 T/ha
in research plots. The trials were conducted during the rainy season, which
is recommended for millet production.

(6) Coupeaas and Soybeans

Very limited research has been done with these crops.

(7) Vegetable production

Extensive work has been done in the area of species introduction and
adaptation, vegetable production scheduling, and plant protection by CNRADA
in cooperation with IRAT, IFAC, FRA, and GERDAT. Some work has also been
done in adapted cultival selection (see Figure VI.B.)

A production schedule has been established and is ready for field
testing. Plant protection problems have been identified, but not yet solved
except for insects and spiders.

Also tested: pepper (14 cultivars), okra (6 cultivars), melon and
tomatoes, during dry-hot and dry-cold seasons with limited results (DeBoss
1980).

(8) Fruits

The fruit station at the Rindiaosection of the Kaidi station was
started in 1970 by IRAC and continued by IRFA until 1975, at which time
MNRADA took over. The results obtained are summarized in Figure VI. C.

A nursery has been established at Rindiao,where fruit species and
cultivars which have proven successful in research are baing distributed
to farmers.
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Figure VIE B. Summary of Results of Vegetable Production Research,
CNRADA (Mauritania).

Crop Cultivars Growing
Season Yields

Eggplant Baly, Profic Fl dry hot 120 T/ha Disease problems
Black Beauty season 140 T/ha in this season
Baron F1  90 T/ha

Tomatoes Homac VF 15:j.=i- 64 T/ha Disease problems
Small Fry VFN 30April

Melons Cantaloupe 15 Jan-
C. Ido 30 April 20.8 T/ha Local market

Planter Jumbo 17.0 T/ha Prefers "meaty"
Charentais 12.6 T/ha cantaloupes

Watermelon Benpe 34 T/ha Local market
Sugar Ball 27 T/ha prefers dark
Sugar Baby 25.5 T/ha red, sweet
Sugar Belle 20.4 T/ha watermelons

Cabbage HiscellanLJus Oct. (dry 25-17 T/ha Harvest cannot
(of China) cold) be extended

beyond April

Onions Crystal white Rainy or 38 T/ha Low humidity
Wax dry-hot dries bulbs

se&son
Yellow Crowr.s
White CrownL 16.4 T/ha
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Figure VII C. Summary of Research Results on Fruit at Rindiao (MHauritania)
Source: CNRADA. 1980.

Crop Cultivars Yield (T/ha) Remarks

Citrus Misce.U.aneous Collection, adaptation,
seed trials

Lemon Gallet 9.25 Phytophtera attacks

serious problem

Orange "Pineapple" 9.5 Long juice fruit

Orange Valencia 2.0

Pomelo Marsh 32.5 Good quality

Tangeiine Cleopatre 1.5 Serious phytophera
problem

Tangerine Troyer 8.0

Citure 31.8
Mfaclophyllae

Citrange Carizo 4.5

Lemon Rouge 19

Bitter 20 Multipurpose stock T-kd
Orange roots tock

Banana LePoya 25-30 Cultivar response and
Petit nain 25-30 adaptation trials

Mango Amalie 3 Adaptation response and
cul tivar trial

ang.o Early Passy 2
Irwin 1.5

Guava Supreme Ruby 0.72 1972 response trials and
Supreme White 0.9 1973 cultivar trials
Supreme Ruby White 1 2.6 initiated
Elizabeth



c. Mali, Sami

(1) Wheat

Cultivar introduction and selection trials have been conducted in
the last few years by FAO/UNDP and the government of Mali (through TER)
in cooperation with CLMYT. Some promising cultivars have been identified
and are ready for field testing.

(2) Sorghum

Cultivar selection trials revealed that the best local variety is
"Gabiaba de Nara" (PNUD/OMVS 1967). Among the introduced cultivars the
most promising were CE 90, 137-62 (Niger), and 96-1217 A (Upper Volta).
The yield average was 3.5 T/ha in a cycle of 120 days. Currently more
trials are being conducted for sorghum as well as millet with ICRISAT
providing design and data analysis.

(3) Millet

Selection among the local and introduced cultivars revealed the
best adapted ones to be M2D2, NIK, MG (Mali), Souna II (Senegal), and
P3 Kolo (Niger). They -1' r'ied about 1.5 T/ha. More recent trials
conducted in cooperation with ICRISAT identified new higher yielding
cultivars that can be used for field testing.

(4) Corn

The cultivars Segola NDl and Mals de Doro were selected from the
local corn cultivars grown in the area. BDS and JDE are the two most
promising cultivars introduced from Bambey (Senegal).

d. Research from other areas

There are many examples of research in other arid and semi-arid
areas which may be applicable to the"SRB.

Work done in southwestern U.S. on water requirements for crops
and identification of heat-resistant cultivars may be useful under Senegal
River Basin ecological conditions.

Farming system and animal traction work done in pilot farms in
Morocco and in outreach stations or experimental stations as well as with
local farmers in other West African countries (Togo, Nigeria, and Ghana)
appears to be successful and feasible in those location:. Some of the
acquired techniques and methods may be adaptable to local conditions.

Small agricultural equipment developed or tested by IRRI, ICRISAT,
CIAT, and other organizations or countries (India, Philippines, Thailand),
as well as other appropriate technology, can be tested.
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Crop rotation may be further tested. The various components of a
rotation could be: cereals (sorghum, millet, wheat, corn), vegetables,
legumes (couwpeas, soybeans), forage (alfalfa, Stylosanhes grassilis,
Desmodium spp.), cash or industrial crops, other crops specific to the area
and food habits of the local population.

3. Research Programs

a. Senegal

The research program for Senegal will concentrate on setting up a
farming systems (or production systems) research program at Fanaye as
planned under the ,mltidonor Senegal Agricultural Rsearch Project
coordinated by the World Bank. The farming systems team planned for Fanaye
consists of six researchers including a general agronomist, agronomist for
weed control, agricultural engineer, agricultural economist, rural
sociologist, and extension specialist. This farming systems research team
will:

(1) identify and quantify technical, economic and social
contraints on existing production systems;

(2) carry-out on-farm trials on new technological packages
which are biologically stable, economically profitable and socially
acceptable;

(3) assist in diffusing the improved technological packages.

The project will provide the technical assistance, training,
equipment, and operating support needed to establish this farming systems
team. This assistance will fit within and be coordinated by ISRA which has
established a national farming systems program and methodology that is
first being implemented in the Casamance under bilateral projects! / with
M.ichigan State University and SECID. The long-term technical assistants
needed to start this farming systems research are an agronomist/extension
specialist and a micro-economist to be provided under a contract financed
by the project. The contract will also provide for short-term assistance
in other disciplines as identified during project implementation. A scope
of work for this contract assistance is presented in Annex F.

b. Mauritania

It was originally envisioned that the Mauritanian component of this
agricultural research program would begin with an on-the-ground adaptive crops
research effort. A joint GIRM/USAID review and further design work indicated
that development of an adaptive crops research program at CNRADA was premature
at the present time, and consequently, that a good foundation of human resources
development, the development of a fesearch strategy as well as the development
of financial, commodity and researcn systems was the appropriate first step to
take during the initial phases of the project..A transition t6 Farming Systems
Research will be made in the latter stages of the project, after the basic
research systa=o are in place.

1/ See Senegal Agricultural Research and Planning Project (685-0223) for
further information on the farming systems program and methodology.



Specifically, the project in Mauritania will finance one long-term

technical advisor and an administrative assistant at the Kaedi research
station. The Research Planner/Agricultural Economist will be the counter-
part of the Director of CNRADA and as the Chief of Party (COP) will be re-
sponsible for the implementation of the project. Together with the staff
of CNEADA, the Planner will design the long range research strategy for
CNTLADA. The plan will match resource availability with the research prior-
ities of Mauritania. The plan will focus on the River Basin but must, of
necessity, incorporate CNRADA's national, non-River Basin responsibilities.

The research strategy and implementation plan will be used as the
guidelines for developing the specific systems necessary for implementation.
In the preparation of the strategy it will also be necessary to make an
inventory of research resources and farmer needs. Thus, its preparation
may take as long as one year.

The Research Planner will be assisted by a project-financed Admin-
istrative Assistant, also based in Kaidi, who will be responsible for
establishing systems to handle all administrative, logistics, and procure-
ment activities. In addition, a project-financed USAID Country Project
Officer, based in USAID/Nouakchott, will be responsible for liaison with
the Ministry of Rural Development in Nouakchott and other relevant national
agencies, for the processing of all documentation needed for the project
(initiation, contracting and implementation), for organizing project eval-
uations, for coordinating mission agricultural research activities and for
liaison with the project contractor, CNRADA, OMVS and USAID/RBDO. (The
Country Project Officer will also monitor and provide liaison of the OMVS
Groundwater Monitoring Project.) Short-term technical assistance in finan-
cial management will be provided by the OMVS regional Financial Management
Specialist.

During year two of the Chief of Party's tenure he will monitor the
beginnings of implementation and address concerns attendant upon a func-
tioning research station: organization/prQcedures of research conmittes;
research proposal justification and approval; release of improved genetic
material and establishment of a documentation center.

Trained research staff is a major component of the CNRADA develop-
ment program. The project will therefore provide four M.S. and two B.S.
scholarships. In addition to the planned academic program, a number of
short-term training activities are also planned.

The COP will also be responsible for the integration of returning
trainees into the activities of the research center, especially in the
development of the Farming Systems Research program. This program will be
a long-term effort to work with a high priority, economically viable pro-
duction system and cooperating farmers. It is hypothesized that an applied
or "downstream" Farming Systems Research program will be developed with
SONADER and cooperating farmers involved in growing irrigated rice.
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The expected outputs of this program will be as follows:

- a medium to long-term strategy for agricultural research
activities in the Hauritanian portion of the Senegal River
Basin;

- academically trained personnel, including 4 participants wit
Master's Degrees (Agricultural Economics, Research Administr
tion, Agronomy-Soils, Plant Breeding); two participants wit
Bachelor's Degrees (Agricultural Engineer with emphasis in I
and water development and Agronomy-Crops).

- Short-term training at international training centers.

- U.S. observation tours for two participants.

- Third Country Tour.

- Incountry training and seminars.

- Infrastructure development.

c. Mali

The research program for Mali will concentrate on dryland crops
-- sorghum, millet, and certain fruits and vegetables. Five to ten
varieties will be included in the field trial program. Field plots will
be established at about ten sites. The number of sites may be expanded
if site specific factors are detected in the analysis of trial results.
Because of the limited existing research program and institutional capac
at Samd, project technical assistance will be more diffuse, focusing on
field trial component, but also helping to strengthen the research stati
program. The long-term technical assistance will consist of an agronomi
(4 years) and an agricultural engineer (4 years). Short-term assistance
will be provided as identified during implementation. A scope of work i
provided in Annex F.



The field trials in Mali will be conducted on farmers' fields.
Under the research-extension protocol agreements between the research
agencies and the regional development agencies (e.g., OVSTM) the devel-
opment agencies will identify sites and organize cooperating farmers
while the research agencies will establish the research design and pro-
vide technical support. A draft research-extension protocol agreement
is provided in Annex G.

The pursuit of the project's research strategy will progressively
establish a farming systems research methodology. As the researchers
gain familiarity with farm conditions, more time will be given to field
trials and then to the diagnostic aspects of farmiag systems research.
Experience in field trials will also rapidly ectablish and/or revise the
basis for on-station testing and evaluation of technology which is being
studied. Thirdly, the increased numbers of field trials and demonstrations
will accelerate the rate of flow if technology from the laboratory to
farmers' fields. The improvement oi these three steps in the farming
systems approach will apply to all disciplines of tne research institu-
tions and are expected to shift the character of the research work to
more applied rather than basic investigation, and in the medium term,
to increase the return on the research investment.

d. Regional

The regional program role will be, as described earlier, to
establish regional research priorities, to coordinate regional and
external contributions to the national programs at each station, and
to coordinate the dissemination of research results. To help the OMVS
fulfill these responsibilities, the project will provide a long-term
technical assistant in management and 15-person-months of consultants
to the OMVS Division of Integrated Research.
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4. Training Programs

Training will be provided for various individuals or groups
associated with the project. The training approach includes the following
elements:

(a) Provide training opportunities for all local personnel.
(b) Use combination of academic (U.S.).and on-the-job training

to prepare counterparts for professional role.
(c) Send research assistants to third countries, francophone

countries when possible, for practical training.
(d) Use full local training capabilities for support personnel.
(e) Conduct seminars, workshops, and field days and use them

as appropriate for training purposes.

A summary of training is given in Figure VM D.

a. Management Training

Phase I of the Agronomic Research II Project included on-the-job
experiences (for the three national research directors, the Director of
Planning and Coordination and the Coordinator of Agricultural Research of
O'IVS, and the three agricultural station directors) azd a t.echnical and
administrative orientation in the western United States.

Under the Agricultural Research II there will be

considerable
on-the-job experience in administration that will be reinforced by close
collaborative working relationships between the OMVS and national research
administrators and the project technical assistants. Regular conferencas
and briefings will also be held, so that by the end of the project a good
administrative system with strong regional and national management will
have been established.

The process of collaborative decision-making was started during
the final design of the project by a joint OM4VS/USAID team which discussed
thoroughly all project elements with each national station director. This
process will continue in final implementation planning through the negotiation
of the Project Agreement and the individual Country Project Agreements, then
in the development oZ final specifications and implementation contracts, and
finally in the preparation of the annual research programs and budgets for
each station. With each of these steps, the station directors will be the
prime actors, working with the assistance of OMVS and USAID project managers
and later, with contract technical assistants.
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FIGURE VI D - Training Summary

SI Description
Target Group Subject -- -

For' .I Informal

I. Adminlstrators 'Management/ Study/Observation tour
Administration On-the-job experience

2. Accountants Accounting/ Special in On-the-job by regional
Administration country trainin, management expert

3. Professional Research, MS in U.S., On-the-job,
Counterparts Technical Pro- short courses Seminars

duction, ex- Field days,
tension methods Seminars

4. Research Research Special prac- On-the-job
Assistants methods tical courses

(3rd country)
Short courses

5. Support personnel Field proce-
Field Assistants dures
Mechanics Pump, tractor Workshops On-the-job

and equipment
maintenance and
repair
Buildings, Workshops On-the-job
utilities ank!
infrastructure
maintenance
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b. Accounting Training

As a preliminary step to local disbursement each research station will
be required to name a project director and accountant and to establish an ade-

quate financial management system. The station accountants and the OMVS account-
ant will all receive short-term training in the creation and maintenance of the
project accounting system. A project technical assistant for financial manage-
ment will be recruited to work within the OMVS Integrated Research Division.
This individual will be responsible for following up on financial management
and accounting training and for providing continuous supervision and on-the-job
training to assure the proper and timely operation of the project financial
system.

c. Research Training

In order to establish an on-going national capacity to carry out agri-
cultural research, the project will provide academic training for researchers
from each of the three countries. National researchers will be assigned to work
with each long-term expatriate researcher. The on-the-job work and academic
training of these national researchers will be staggered so that one will receive
practical experience working with the expatriate researcher while the other is in
academic training and vice-versa. This research training program will involve
the national researchers in all phases of research frcm planning through analysis
of results and report preparation and give them a solid academic background with
the opportunity to do this research within the project.

The project will finance 12 long-term participancs for approximately 36

months of training each. Training to the Masters and Bachelors level is planned,
although this may have to be adjusted, depending on the background and academic
levz'l of available candidates. Sami, Mali will have four long-term participants
and Sexegal will have two. In view of its limited research capacity, Mauritania
will send six (6) participants for long-term training in the United States.
Senegalese and Mauritanian participants already in long-term training will be
named counterpart researchers when they return to the Fanaye and Kaidi stations.

During the first year of the project Mali will nominate two candidates and

Mauritania will nominate three for training. (See Training Schedule below.) These
nominees will already have a relatively high level of academic and research experi-
ence. They will receive special intensive in-country English language training and
then depart for a two-year Masters program. The AID/W International Training
Division will handle their placement through the USAID/OICO/ITO.

The remaining eight candidates will be nominated during the first
year, but will be assigned to the research stations to work as researcher
counterparts following the arrival of the long-term technical assistants.
The contractor will collaborate with



FIGURE VII E

Training Schedule

Year I Year 2 Year 3 Year 4 Year 5 Year 6

Halian - - - --

Hal ian -------- --- -

Haur i tanian ---- ------------- ->

Mauritanian - ------

Hauritanian ---------

Malian - --

Malian - -

Hauritanian ------------

Mauritanian ------

Mauritanian -

Senegalese------------ 
_ >

Senegalese ------ __ >

NOTE: Long-term academic training in the U.S. wil be povitled for 12 participants
(4 from Mali, 2 from Senegal, and 6 fromn Mauritania) at approximately
36 months each.
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with the national research agency in defining an academic program for each
of these later participants, and then the contractor will coordinate their
placement in U.S. universities and provide administrative backstopping for
the training.

d. Research Assistant Training

The project will provide for special non-academic third-country
training for research assistants. This program will include 3 or 4 research
assistants from each station. The training program will be combined with
experience and work on the station and will be managed by the technical
assistance contractor. The selection of candidates and the establishment of
the training program will occur after the arrival of the long-term technical
assistants. The training envisioned includes: research methodology, survey

and field trial design, technical crop production training, and multi-
disciplinary or farming systems research training.

e. Other training

Other aspects of the training program intended to improve research
capability and strengthen the research-development link include:

(I) Local seminars and workshpc at each station including
researchers, research assistants and field assistants. Several sessions
will be devoted to each crop and/or farming system. These workshops will be
organized and given by the technical assistance contractor with the help.
of consultants and other external resources. Examples of the training are:

- Land preparation - Agricultural Engineer
- Seed bed preparation - Agronomist
- Fertilizers and fertilizer - Agronomist, Agricultural

application Engineer
- Irrigation principles - Agronomist, Soil Specialist
- Specific practices - Agricultural Engineer

(including water measurement
and control)

- Land leveling and layout for - Agricultural Engineer
irrigation

- Seed quality and types, - Agronomist
selection and improvement

- Choice of cultivars and - Agronomist
adaptaticn

- Seeding - Agronomist
- Simple seeders and their - Agricultural Engineer

adjustment and use
Weeds - Agronomist

- Weed control - Weed Control Specialist
- Herbicide applicators, - Agricultural Engineer

setting and calibration
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- Pests and parasites of cereals - Plant Protection Speciaiist
- Plant protection - " " ,t
- Economics of cereal production - Agricultural Economist
- e.aintenance and use of farm - Agricultural Engineer

machinery
- Appropriate cereal production - Contractor team

technology
- Harvesting and threshing

methods (small, intermediate
and large machinery)

- Storage of crops (cereals), - Agronomist, Agricultural
various seed and staple Engineer
cereal treatments

- Nutrition and diets - Contractor team

(2) Local seminars and workshops for support and maintenance
personnel covering equipment and infrastructure
maintenance will also be given by the technical assistance contractor.

(3) Frequent visits to field trial sites and other stations
by the researchers and assistants to exchange information and coordinate
work.

(4) Annual regional seminars will be organized by the OMVIS
Division of Integrated Research. Personnel from each of the stations and
from other research projects and research institutions will be invited to
participate.

(5) Printed pamphlets or "extension" material (pictures
and pictorial sketches of simple recommended implements and techniques) will
be developed by the stations with assistance of the contractor.

(6) International and regional symposia and meeting will
be attended as appropriate.
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5. Construction ?ro~rams

To attract and retain qualified expacriace and national rcscarchers,
an actractive and comfortable environment =ust be created ac the three
research stations. At the same time laboratory, shop, storage, and field
facilities must be adequate for the research program. These would include
as a minimum: good housing, ample ..ffice and laboratory space, well
prepared field plots, efficient irrigation and drainage systems, basic
recreational facilities, easy access to a medical clinic, and safe and
reliable domestic water supply, waste disposal, and electric power systems.
Facilities are sited so as to integrate the contractor team and iocal
scientists with the surrounding communities.

The investment in a good physical infrastructure, however, is in
itself not sufficient for the success of the project. Inadequate
maintenance is a chronic problem. Sufficient spare parts for buildings,
equipment, and machinery will be supplied from the beginning of operations.
Training will be provided to local staff at each station to maintain all
physical facilities, equipment, and machinery and to operate a spare parts
inventory and ordering system based on reliability principles. At the
same time a maintenance budget for the physical facilities and equipment
is provided in the operating budget.

Tight financial control of the construction process is important,
and it will be essential to process quickly the purchase, importation,
and clearance of cax- and customs-free items. This is particularly true
during the construction phase, because any delay in clearing and delivering
tax-and duty-free material from customs will give the contractor cause
for increasing the contract price.

a. Research Stations

The three research stations where project activities will be concen-
trated are described in brief below.

(1) Fanave, Senegal

The Fanaye station is being established (a) as a replacement for the
station at Richard Toll which iz being displaced by the expansion of a
sugar mill, and (b) as a supplement to the station at Gudd , which is
unsuitable for expansion. It consists of a gross area of approximately
700 ha., with about seven different types of soil ranging from heavy clay
soils to light sandy soils. The CuLrent plans of the Senegalese government
call for the development of about 60 ha. of the easterly 100 ha. for
research purposes. The remainder of the area is proposed to be used for
other activities such as demonstration or pilot farms, farmer training,
and seed production. Currently about 20 ha. are leveled and have
irrigation facilities. Approximately 40 ha. of the planned research area
remains to be cenpieced. At resent, only 1,300 m. -if :i ne-de.i n,0 .
flood protection dike have been completed.
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There are only three buildings at the station. Housing, storagb
facilities, and water and power facilities need to be constructed.

(2) Kaidi, M1auritania

The Kaddi center is also in the process of development. Previous
research in the area has been done at Wandama and Rindiao. The Wandama
station is comprised of about 9 ha. and located some 2 km south of Kaidi;
the Rindiao station consists of about 14 ha. located roughly 7 km west
of Kaidi. These two areas are inadequate for the planned research
program and were established under a temporary short-term agreement with
local land holders. Housing will have to be constructed at the headqtiarters
in Kadi.

(3) Sami, Mai

The Sami research center is actually made up of two stations: the
Kamenkoli station, located about 5 km west of Kayes, and the main station
located about 3 km west of the village of SamS and about 20 km west of
Kayes. The Kamenkole station consists of about 6 ha., two hectares of
which are presently in rice trials. The Sami station fields are about
60 ha., the bulk of which has been used for rainfed crops. Eleven hectares
have been leveled and developed for irrigated agriculture, .with more of
the area being planned for development. The plan of the Malian government
is to expand the research area to about 200 has. of leveled land.

Three houses are available at the Sami center. They are in need of
repairs and maintenance. There is also a repair shop and maintenance area
with one storage room.

b. Buildings to be constructed

The final design of the buildings will be done regionally under a
contract with a local architectural engineering firm. The construction
will be done by national and/or international contractors. Construction
recommendations and costs have given due consideration to climatic factors
and the need for double roofs, insulation, and cross-ventilation in all
buildings to minimize the artificial cooling requirements. The interiors
of the office and laboratory buildings should have movable partitioning
to achieve flexibility in space use with changing requirements. Although
laboratories are designated for a specific purpose, they will be
sufficiently large to contain room for general laboratory analysis. If
possible, construction should be in modular units and phased in such a way
to allow the early initiation of the research activity. Construction
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should preferably begin after the rainy season to prevent difficulties in
transportation of materials to the sites in Mali and Mauritania, and to
allow site preparation, site development, and enclomure of buildings
before the next rainy season.

The number of housing units, research laboratories, and other faci-
.lities is designed to meet the specific requirements of this project as
set forth by the agricultural research program. However, since the future
participation of the other donor agencies cannot be predicted at this time,
it is reasonnable to suggest chat complete financing of the Sami station
in Mali by this project is justified. The Fanaye station in Senegal is
one of the agricultural research centers which the World Bank and other
donors are financing under the Senegal Agricultural Research Project.
There will be coordination of effort and sharing of costs for this station.
The Kaidi station in Maurltania is receiving financial aid from FAC for
the construction of residential, laboratory, and office buildings.
Efforts are being coordinated for design and construction of fac.L Lties
at this station.

Land at all three stations Is provided by the national governments.
Preliminary site plans were made for each research station in accordance
with the anticipated needs of the project, and in response to the general
conditions of the sites, particularly the climate. Actual site planning
will require field work to locate exactly the structures vis-a-viz
configuration of ehe terrain, local flooding and water table, soil
conditions, as well as existing structures and vegetation.

It is important to propose appropriate technologies for the
buildings required to carry out the research program. Buildings designed
to ventilate and cool themselves naturally will require =uch less energy
than will buildings designed without the effects of the climate in mind
(Clark and Paylore, 1980). Based on a combination of indigenous
building design in est Africa and research chat has been done at the
University of Arizona, the proposed site layouts and prototype bu'lding
designs could be models fur future development along the Senegal River.

Climate is a very important factor in building design, particularly
in areab that experience both hot arid and hot humid atmospheric condi-
tions. All three research center siLes experience similar weather
patterns: relatively mild and dry winters, a hot dry spring season, and
a hot humid season that extends from July through October when the
majority of the rainfall occurs. They experience approximately 8 months
of dry weather with occasional Harmarctan winds off the Sahara desert and
"A months in which hot moist air blows from the southwest quadrant.

The effect of the sun on b 'ildings in the lower latitudes
is somewhat different than its effect in latitudes farther north.
Located ac 14.3' (Sam) and 16.5' (Fanaye and FKadi) north latitude, even
the northern facades of buildings will receive significant amounts of
insolation, especially during the hot wet months. Yearly temperature
extremes iall between 1b'C and 4L"C, meaning that keeping the building
interiors cool is rhe more urgent problem.
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A..nough various approaches to passive cooling may be defined
separately, they work best when combined. The optimal passive cooling
system is one which minimizes the need for cooling in the first place.Responsive building designs with proper orientation, optimal window area,
good shading and insulation, minimal air infiltration, and appropriate
construction materials should be considered before specific passive or
active cooling system are proposed.

c. Cost Estimating Procedures

The cost figures have been developed from the best available
information on past constructions at the sites and adjusted to October,
1982. The estimated construction costs have been checked with USAID
engineering staff in Dakar, Bamako, and Nouakchott.

No det--iled
enumeration of office and house furnishings has been attempted.
Furnishings for residential buildings, office furniture and equipment,
and furniture and scientific equipment for laboratories, were estimated
based on experience at the three USAID's.

The cost of renovating existing facilities is taken as 25 per cent
of the cost of similar new construction. Construction site development
and landscaping costs are assumed to be 10 percent of the cost of civil
works.

The architect-engineering fees for building design are taken as
10 per cent of construction cost, because they include topographic survey
of the construction site, subsoil investigations and the cost of obtaining
the necessary building permits and/or certification of insurance, as
well as supervision of construction.

In the Fanaye-Richard Toll station area, the World Bank will fund
all architectural and engineering fees for OMVS research buildings and
houses under its loan to Senegal.

Construction contracts in Senegal, Mali and Mauritania carry a clauseallowing the contract price to be adjusted according to a formula incorpora-
ting proportional increases in labor rates; the price of cement, steel,
and other construction materials; and fuel for: (a) price and cost
increases during the period between the date of submission of bids and the
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date of rhe order to begin construction; (b) official governmental increases
in labor rates, the price of cement and other construction materials, and
fuel. These cost adjustments are applicable even after the signing of the
lump sum contract.

The estimates of project costs are exclusive of all taxes and custom
duties, and assume that construction will start by December 1982 for Fanaye,
and December 1983 for Kaidi and Sami. The preparation of design and

bid documents for Kaidi and Sami wil.l take 7 months under the best of
circumstances. If construction does not begin by the planned dates,
delay will cause a cost increase at the rate of 1 to 2 per cent per month.

It should be pointed out that these estimates will be refined after
construction drawings are completed. The final cost will only be known
after construction bids are received.

d. Construction Contract

The tender documents should make absolutely clear that all bids
are to be submitted with all cost items calculated tax and duty-free; the
tar on profit will be the contractor's responsibility. It is accepted
practice-if requested by the contractor--to advance to the contractor 15 per-
cent of the total coirtrrcc. It is also acceptable to advance to the
contractor up to 50 per cent of the cost of construction materials. The
total of such sums should be approved only upon presentation of appropriate
bank guarantees. Monthly payments are made later upon presentation and.
approval of construction progress reports -ad accompanying bills. Within
15 days of acceptance of the contract, the contractor deposits u surety
bond equal to 5 per cent of the total contract cost, and from subsequent
monthly account settlements 10 per cent is deducted as guarantee deposits.

f. Specific Construction Requirements at Research Stations

(1) Fanaye, Senegal

The civil works requirements at Fanaye are:

Four 3-bedroom housing units each about 135 m. floor area
Four 1-bedroom houses for research assistants
One office building for researchers
One office building for assistants and a library.

The general arrangement of the Fanaye station is shown in Figure VE1F.
The preliminary site layout is given in Figure VIG.

Topographical maps of Fanaye exist and may be adequate for agricultural
land development. Local architects will have to develop their own site
maps for the exact location of the buildings based on local site conditions.
The building site is on a firm sand dune, and no foundation difficulties
are foreseen.
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Ground water of good quality is available from a shallow aquifer in
ample quantities for domestic use with a modicum of treatment. Water from
the irrigati,'n system can be used for other purposes such as watering
lawns, trees, and vegetable gardens. Investigations by World Bank
engineers hae led to the same conclusions. Water demand for the well
system of 25,000 1/day is based on a population projection 9f 50 permanent
and 100 transient people. An elevated storage tank of 75 m should
supply the full demand for 3 days as well as sufficient emergency fire
demand flow.

The waste disposal system for about 17,000 1/day could most effective-
ly and economically be accomplished by a septic tank system.

The electrical power system would consist of two, 50-KW diesel
generators, one of which would be a stand-by unit.

The Fanaye, Senegal, station will benefit from the propose(? construc-
tion of housing, laboratories, and infrastructure by the World Bank. A
small grouping of scientists' houses and a guest house
in a universal setting is proposed, with a definite orientation to
prevailing winds and sun angles (see Figure V31 G). The major site
organizer is the response to the desicarting winds from the northeast
which occur during a maJc,~ity of the year. Although the houses are detached
from each other, they need to be carefully arranged to avoid the brunt of
the Harmattan by mutual wind shading while preserving their individual
privacy. The use of earth berms and windbreaks will aid in this sheltering.
As a side benefit, closely placed houses can protect exterior play or
garden areas. To further reduce the effects of the northeast winds, the
houses are slightly cut into the earth and sheltered by overhead barrel
vaults placed normal to the prevailing winds. Other facilities at Fanaye
include a storage shed, sewage treatment/storage, power generation and a
soccer (football) field.

(2) Kaddi, Mauritania

The s.te designated for the housing at Kaidi is close
to the FAO facilities and guest house, but contains no existing structures.
Water line and electric power lines come close to the boundary of the site,
so that an independent water supply system and electric power system will
not be necessary. Nevertheless, it is recommended that a 50 KW unit be
made available at the site as a backup unit for emergencies. FAC is
planning the construction of housing, office, and laboratory buildings at
Kaidi, and the design mf facilities will be coordinated with the
design team from FAC.

On the basis of the proposed research prograi and staff requirements,
four 3-bedroom housing units each with about .100 m4 floor area will be
constructed at Kaidi.
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Kaedi is a somewhat isolated station. There are two flights
a week from Dakar and Richard Toll (Air Senegal), but most of the
transportation between Dakar-Fanaye and Kaddi goes over RN2 to Tilogne
and from there over a 20 km bush road (piste) to Kaedi. The Senegal
River can not constitute a major obstacle. However, during the rainy
season and/or the flood seaon of the Senegal River, the "piste" is
impassable because of water in the marigots. Improvement of the
"piLte" to an all-weather road is planned within the framework of a
transportation network development in the Senegal River Basin with.funding from West Germany.

As shown in Figure VMIJ, the two researcher houses and Z smaller
houses will be constructed at Kafdi, in. concert with a development pro-
posed by FAC architects. Again, the houses are sited according to the
prevailing winds, using earth bernms, windbreaks, earth integration, and
the barrel vaulted roof for protection. Exterior activities such as
children's play areas, recreational areas, and. irrigated gardens all
occur in the protected areas between the structures.

(3) Sami, Mali

At Samt there are two houses, a 4-too ----- building used
as storage bins, a repair shop and maintenance area, and a large storage
room adjoining the repair shop which is being used to store agricultural
products.. These buildings are in need of repair; the two houses will be
transformed into guest houses. The ex-office building will continue to
be used as storage area. The repair shop will be renova:ed, and the
socre converted into a spare parts storage room.

The new building requirements are:

Housing, 5 units each 2135 m2 floor area,
Office, I unit, 250 m flnor area,
Laboratory , I unit, 60 m2 floor area.

Space will be allocated for future expansion needs.
9

Equipment storage, I unit, 100 m floor area,
General hangar, I unit, 50 m2 floor area.
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The general arrangement of the Sami research center is shown in
Figure VIIK. The preliminary site layout of buildings is given in Figure VIIL.

Based on a projected population of 65 permanent reside.nt and 100
transients, a domestic water supply with a -apacity of 30,000 I/day needs
to be developed using river water which should pass through a s imple treat-
ment system. A 100,000 liter storage tank would be required as reserve
and for fire protection.

The ground water is reported to be highly corrosive and will be
tested further to determine its suitability for domestic (and irrigation)
purposes. The electric power needs of this station are two, 100 KW units,
one of which will be used as a standby unit. The waste disposal system
will consist of septic tanks. A volleyball field and a tennis court are
needed as recreational facilities. USAID has already supplied a soccer
field,a:volleyball field, and a basketball court in connection with the
construction of the Agricultural Apprenticeship Center - Mali Agricultural
Officers Training Project (688-0207).

Samf is at present a doubly-isolated station. Its main access is
by a dirt road from Kayes, which in the rainy season is negotiable at low
lying stretches only by a 4-wheel drive vehicle with an experienced driver.
Two single lane bridges on this road have the nominal load capacity of
10 tons, but are in constant need of repair. A bush trail connects Kidira
at the Senegal border with Kayes, passing through Saml, but in the rainy
season and during the flood stage of the Senegal River it is absolutely
impassable for any kind of ground vehicle except the train. The main-but
not the only-obstacle'is the Falfmg River. The Dakar-Bamako train can
negotiate the same stretch in any season because of bridges and an
elevated track bed. At present, however, this is not a recommended train
trip. Other act:ess to Kayes is by train or by air from Bamako. Under
the best circumstances the train takes 10 hours and is extremely crowded;
the plane schedule can be very unreliable.

Improvement of the road between Kayes and Samf will therefore only
partially relieve the isolation of Samd. The only justification for
improving this stretch without improvement of the general transportation
sysLem in Lit cegion would be in case of medical emergencies in the rainy
season.
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The cost of rebuilding all of the 20-km stretch will vary with the
width of the road and the type of surface. The cheapest construction is
a 6 m. wide roadbed with a 4 m. wide traffic lane consisting of a 20 cm
laterite layer. It can support loads up to 13 cons at speeds of up to
60 km/hr. In terms of June, 1980, prices this road would cost 200,000,000
F. CFA or approximately US $1,000,000. Once built, the road will
certainly be used by heavy trucks making the Kidira-Kayes run; they would
most likely not honor the load and speed limit, causing the early
deterioration of the road.

In connection with the construction of the Mananali Dam and the
overall improvement of the transportation network, the Tambacounda to Kayes
section of the road to Dianou is being designed by DFW. It is expected
that West German financing will be available for its construction.
The Faleme River crossing near Kidira, and the Bafing River crossing near
Mahina will have to be bridged. If German financing is made available for
the Tambacounda to Kayes section, the Faleme bridge will be included and
an all-weather paved road connecting Kayes to Dakar w-1.l pass through
Sami. Information obtained. in August, 1981, in Bamako indicated that the
design was completed and that there was a high probability that construction
would begin in 1982.

It is therefore recommended that road construction between Kayes and
Sam& not be included in this project at this time. OMVS should make
requests to the Public Works agency in Kayes to have the road repaired
sufficiently in the interim for safe passage during the rainy season. It
could be accomplished by filling the low spots with laterite and providing
proper grading and drainage. Occasional passes with a bulldozer would
eliminate ruts and rough spots.

At Samf, Mali, several existing structures are available, although
in need of remodeling and/or renovation. These structures will be
remodeled as temporary housing, a guest house, and storage shed
(see Figure VIIL). Other existing structures on the site will be used
by various governmental agencies. In addition to the existing buildings,
it is proposed to add offices, a laboratory, 5 scientists' houses, as
well as other support facilities. This should be done in concert with the
existing structures, especially those being refurbished for use by the
project.

In the Sami site layout the detached houses are buffered from the
northeast winds by bermed earth and windbreaks of trees that protect places
of outdoor activities. The office/laboratory building is separated from
the housing and uses a combination of hip roof and barrel vaults to create
a ventilating wind shield. Earth berms on the northeast facade deflect
the prevailing winds off the river upward and over the buildings. Access
to the office/laboratory building is directly off the main road.
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g. Assumptions

The following assumptions were made concerning construction and
facilities development:

- other donors will cooperate in construction activities;
- construction will be carried out on schedule;
- an effective maintenance program can be implemented;
- personnel will be satisfied with living arrangements.

h. Justification

The proposed construction and facilities development activities are
justified because they:

- provide minimm cost method of getting what is needed. in
place in a timely way;

- avoid problems of "absentee" researchers by providing
comfortable work and living conditions on site;

- use minimum of scarce energy resources for climate control
while maintaining comfort of occupants;

- take advantage of resources of other donors in the SB;
- have fl- -"itry to ada.pt to changing total progr= needs.

i. Feasibility

The proposed construction and facilities development activities are
feasible within the framework of the overall project because:

- The OMVS and USAID's are prepared to initiate design and
construction activities immediately after project approval;

- The construction plan emphasizes use of locally available
materials and techniques;

- Discussions have been held with other donors to initiate
coordination of construction activities;

- Local and expatriate (non-American) contracting firms
with necessary skills and experience are available (and
working) in the Senegal River Basin.



B. ECONOMIC ANALYSIS

1. Parameters of the Project and the target area

The project will contribute $13.5 million between 1982 and 1987 to
improve the research capability of the OMVS through three national
research stations in the river basin and the OMVS regional coordinating
secretariat.

The project is targeted on an area of some 300 thousand square kilo-meters with a population of about 1.6 million, essentially all engaged
in agriculture and husbandry. Most of the agricultural population isengaged in rainfed farming, but yields are extremely low, averaging some
0.5 tons per hectare except in the Upper Valley where rainfall exceeds
1,000 mm per year. Higher yields are obtained on some 10 to 100 thousand
hectares (depending on year) cultivated in recessional agriculture. This
activity will decline as river flow is artificially stabilized at 300
m3/second following completion of the Manantali dam.

Irrigated perimeters under full water control currently amount to
about 29,000 hectares, the bulk of which is located on large-scale perim-eters in the delta area. The central agricultural objective of the 0MVS
is to increase the land under irzigation to a total of 255 thousand
hectares by the year 2026, or an average of about 5,000 hectares per year.Associated with this objective are the aims to increase multi-cropping
from the current rate (about 1.26 in 1980/81) to over 2.0; and to increase
yields. Yields providing very high rates of internal return have been
achieved on small perimeters such as the USAID/Bakel area, but yields on
large scale perimeters have averaged disappointingly low in recent years.

2. Principal Types of Economic Benefits

Agricultural research supported by this project may be expected to
yield substantial economic benefits through progress in some of the
following areas, among others:

a. Improved yields, through (a) development of improved cultivarswith higher gross yield and resistance to parasites; (b) more effective
input packages; (c) better crop mixes.

b. Increased multi-cropping, through identification of optimal
off-season crops and crop cycles.

c. Reduced input costs, through more economical input mi'zes,
development of biological soil regenerants, improved farm systems technol-
ogy, and improved distribution techniques.
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d. Rationalization of labor, through identification of multi-
crop patterns and labor/animal traction/mechanization mixes which acten-
uate peak labor requirements and free women from lower-yield labor
intensive activities.

e. Increased unit value of production, through development of
crops with higher marketable value,, techniques for improved control of
post-harvest losses, more efficient storage and marketing, and higher
value-added through quality control, grading and marketing.

f. Improved agronomic planning information, which will optimize
the future selection of irrigated perimeter sites in relation to alter-
native land uses for rainfed agriculture and livescock grazing and fodder.

3. Quantitative Measures of Economic Impact and Rate of Return

Since the OMVS Agicultural Research I project is not revenue
producing in nature, '.t is difficult to analyze from a strictly economic
viewpoint. Therefore, no attempt has been made to quantify the ex-ante
economic rate of return for this project. While the costs of the project
have been estimated c clearly presented, it is much more difficult to
estimate the benefits because of the following:

a. Outcomes from research activities are uncertain and any
attempt to impute values to expected results would be subjective and
speculative;

b. The benefits chat will arise during the preject will result
in intermediace products (e.g. improvement in human capital, such as
trained national researchers; redirected research priorities; and improve-
ment in crop varieties; etc.) which only in the long run will bring about
improvements in the welfare of rural families. Benefits will also accrun
to the national economy in the form of reduced food imports resulting from
increases in domestic food production;

c. For the ultimate goal of improvement in the welfare of farmers
and consumers to be attained, preconditions other than those under the
purview of the project need to be fulfilled. For example, the project will
contribute researchers to a farming systems team in Senegal, but the success
of this team will be contingent upon the inputs from ocher members of the
team and general research management by ISRA. Likewise, the adoption of
improved technical packages will be contingent upon the availability of
credit, extension assistance, etc.



4. Alternative Indicators of Economic Feasibility

Several alternative approaches can be shown consistent with the
expectation that this project will generate an acceptably high economic
yield.

a. Results of previous studies

Numerous previous studies in both high and low-income countries have
demonstrated the high pay-off to public investment in agricultural re-
search (see Figure VII.B.2). In virtually all cases, cne estimated internal
rates of r11rn have been higher (typically two to three times higher)
t an the opportunity cost of caital and higher than the rates of return
which have been estimated for most ot er development projects in those
countries.1 / Despite the fact that conditions in OMVS countries are
probably not as favorable as in the countries listed in Figure VII 3.2,
it is nonetheless possible that positive IRR's can be achieved.

b. Marginal return expectations

Production function analyses indicate that an average one dollar
invested in good research is likely to produce at least five dollars
in additional agricultural output annually when that research effort
matures. A study for the CGIAR suggests that returns to research invest-
ment would remain higher than the opportunity cost of capital even if
such investment was increased five-fold.

The World Bank suggests that the optimum level of expenditure on
agricultural research in large agricul urally-oriented countries would
be some 2 percent of agriculture GDP 2/.

I/ For a summary of the methodological techniques and di.fficulties asso-
ciated with such studies, see World Bank, Costs and Benefits of Agri-
cultural Research: The State of the Art (World Bark Staff Working
Paper No. 360, October 1979).

/ World Bank, Agricultural Research Sector Policy Paper (June 1981).
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In 1975, the ratio of such research expenditures to agricultural
GDP in OMVS member stares averaged U.66 z::.. (see Figure I). The
best performance was by Mali at 1.31 percent, and the weakest was by
Senegal at 0.70 percent i/.

Based on trend projections for agricultural production 1982-88
(figure A) and estimated research expenditures (Figure 2), the ratio for
the 0MVS as a whole would average between 0.8 and 1.1 percent without
the project.

With the project, the ratio would average between 0.8 and 1.2 percent.

Since the ratio will remain well below the recomended ceiling in the
base (without project) case, and since the project represents only a very
marginal increase in total research resources, 2t may be assumed with
considerable confidence that the marginal return on this increment will
be substantially above the opportunity cost of capital.

FIGURE VII B.1

Estimated ratios of Agricultural
.,asearch Expenditures to Agricultural
Production, 1982-1988, for OMVS Total

Without Project With Project

Research 163.7 177.2

Production

- Low 14985 14985

- High 21286 21286

Percent Ratio

- Low 1.09 1.18

- High 0.77 0.83

Sourre: Figures 2 and A

I/ Senegal's performance may have been understated by exclusion of foreign
technical assistance. See World Bank "Senegal Agricultural Research
Project Staff Appraisal", Report No. 3073-SE (December 1980), Table VIII.



FIGURE VII B.2

AGRICULTURAL RESEARCH PROJECT

(xv) Estimated Internal Rates of Return to Agricultural Research Expenditures

Commodity Country Study Time Period Internal Rate
of return (7)

Haize U.S.A. Grilliches (1958) 1940-55 35-40
Sorghum U.S.A. Grilliches (1958) 1940-57 20
Sugar cane India Evenson (1969) - 60
Wheat Mexico Ardito-Barletta (1970) 1943-63 90
Maize Mexico Ardito-Barletta (1970) 1943-63 35
Cotton Brazil Ayer (1970) 1924-67 77
aize Pert% Hines (1972) 1954-67 25-40

Ilaize and .'ultivation
Package Peru Hines (1972) 1954-67 50-55

Rice Columbia Ardila (1973) 1957-72 58-82
Rice Columbia Scobie (1978) 1957-74 79-101
Rice Asia Evenson (1978) 1960-75 75-102

Aggregate Studies

All Agriculture U.S.A. Evenson (1968) 1949-59 47
All Agriculture India Jha 0 Evenson (1970) 1953-71 40
Crots Mexico Ardito-Barletta (1970) - 45-93

International Kislev and Evenson (1973) 1955-1968

Applied Research LUG5  42
DCs  21

Agriculture Scientific
Research LDC s  

60

DC s  
35

Source: Senegal Agricultural Research Project Preparalion Report by IADS, July 1979.
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FIGURE VII B.3

OMVS Agricultural Research Project 625-0957

Alternative Projections of

Agricultural Output 1982-88

C$ .illion)

Senegal Mall Iauritania Total

A. ircent Dollars

1960 146.4 14o.5 NA NA

1979 719.2 512.4 126.9 1,358.5

Growth Rate 8.7 6.7 51/ NA

Projected

1982 924,7 622.4 146.% 1,694.0

1988 1,548.7 918.5 196.9 2,644.1

Cumulative 82-88 5,439.8 5,348.8 1,196.2 14,984.8

B. Real growth-rate 1970-79, 3.6 4.2 (-1.4) NA

1979 Actual 719 512 127 1,358

Projected real

1982 799 579 122 1,500

1988 988 741 112 1,841

At 10% inflation
Projected current

1982 1,063 770 163 1,996

1988 2,329 11,747 264 4,340

Cumulati.ve 32-88 11,394 8,399 1,493 21,.86

Source: World Bank, Accelerated Develupment in Sub-Saharan Africa
(1981), Annex cables 2 and 3.
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c. Indicative target approach

The World Bank recommends a series of indicative targets for expansion
of agricultural research expenditures depending on the structure of pro-
duction and the current level of expenditures in each country Y.

Based on their criteria, the target rate of growth for OMVS member
states should be in the range of 10 to 12 percent per annum in real terms.

While data are not available for past trend analysis of the individual
countries, the World Bank estimates that the average progression in West
Africa was well below that target in 1958-64 (7.6%) and declined by over
67 percent on the following decade (to only 2.5% per annum).

It is unlik'y that recent performance in OMVS countries has shown
much deviation from these average trends for West Africa. The underlying
constraints cited by the Bank with respect to West African performance
have proved even more binding in the three O'IS member countries: scarce
skilled manpower, unfavorable external trade trends and budgetary imbalance.
Given these constraints, it is unlikely that domestic resources for agri-
cultural research will even approach the recom-ended growth path between
now and 1988 2/.

Meeting the World Bank indicative targets would require growth in
annual OMVS research expenditures from the estimated $24.3 million in 1981
to as much as $47 million in real (1981) terms or $92 million in current-
dollar terms by 1988. By contrast, the present analysis foresees an un-
changed real value of domestic resources, and an actual decline in total
resources in the latter part of this period (assuming no other external
assistance commitments than those currently planned).

In conclusi.n, this project will help make up the gap between actual
and recommended growth in agricultural research at least in the initial
high-disbursing years. However, it will not produce any overages, and in
fact the gap will tend to widen again in the later years of the.project.

d. Potential Benefits Approach

Given the complex methodological problems associated with applications
of standard cost-benefit analysis to research projects, an indirect ap-
proach followed in some studies has been to assess potential benefits,
either at a fixed point on an extended time horizon or as an annuity factor

I/ World Bank, Agricultural Research Sector Policy Paper (June, 1981),
Annex 10.

2/ For example, the World Bank projects zero real growth in GOS contribu-
tions to agricultural research in 1981-86 (see Report 3073-SE, "Senegal
Agricultural Research Project; Staff Appraisal", Annex 4). A similar
zero real growth assumption underlies the projections in the present
analysis for Mali and Mauritania.
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associated with a stream of benefits into the future. -L In such anal-
ysis, if benefits of the necessary magnitude appear reasonably likely,
then it is presumed that the cost-benefit conditions are satisfied.

The existing technology mix in the valley includes at least four main
components: practices associated with (a) large-scale perimeters,
(b) small-scale perimeters, (c) recessional.(wa.o) farming, and
(d) traditional rainfed agriculture.

As shown in Figure 7, performance under these different farming systems
is highly differentiated, with net profit per man-day averaging far higher
in small-scale irrigated perimeters than-under any of the other three
systems.

To avoid biases in pricing factors at this analytical stage (obvious-
ly prices are key policy and performance variables. in later sensitivity
analysis) these yield and factor cost data are then converted into cereal
-quivalents at the baseline price level. Labor is broken out as a pro-
duction cost, shadow-priced at CFA 250 (six kilos of rice equivalent at
farm-gate valuation) per day. The data for rainfed agriculture are re-
worked to show zero net profit (stable auto-consumption).

Using these parameters, the performance of agriculture can be pro-
jected over the full duration of the OMVS development period, and esti-
mates of the potential impact of technology changes can be obtained.

Metric Tons of Paddy Per Hectare by Factor of Productio

Irrigated Perimeters Traditional Systems

Large Small Recessional Rainfed

Hectare Yield 3.77 4.75 1.00 .50
Inputs 2.65 1.40 .55 .08
Labor 1.37 1.99 .42 .42
Profit/Loss -.25 1.36 .03 0

I/ For a typical application of this approach, see OAU/SAFGRAD,
"Semi-Arid Foodgrains Research and Development Project" (undated draft),
pages 69 ff.
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As a base for such projections, the following additional assumptions
art made:

(1) Reference year: 2026.

(2) Area under controlled irrigation: 255 thousand hectares,
of which;

- two thirds, or 170 thousand hectares, are in large-
scale perimeters; and

- one third; or 85 thousand hectares, are in small
perimeters.

(3) Recessional agriculture is reduced by 75 percent to 10,000
hectares.

(4) Rainfed agriculture remains .nstant at the level required
to maintain 1.5 million persons..

With these assumptions, the basic horizon 2026 scenario becomes:

Agricultural Output and Factor Payments
Horizon 2026

(Thousand Metric Tons)

Total Irrigated Perimeters Traditional Systems

Large Small Recessional Rainfed

Area (000 Hectares) 1215 170 85 10 750

Output (000 Tons) 1430 641 404 10 375

Inputs 635 450 119 5.5 60

Labor 720 232 169 4.2 315

Profit 75 (-41) 116 0.3 0

In the base cpce, which is simply an extrapolation of existing technology
to the year 2026, the net yield of the entire system is only about S10.4
million at 1980 prices, or 1.0 percent of gross output. What net yield there
is remains entirely due to gains on small perimeters which offset the large
losses on large-scale perimeters.
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From this base scenario, the sensitivity of production to changes in
the underlying parameters, as mighe be associated with improved technol-
ogy, can then be demonstrated. For example:

(1) A twelve percent increase in yield or an equivalent reduction
in input costs would suffice to make large perimeter production profitable.

(2) A ten percent improvement in s-l scale perimeter area would
increase the total investible surplus in the jasin by 15.5 percent.

(3) An equivalent 15.5 percent increase in the total surplus.
(pro.fit) could be achieved by a 3 percent increase in yielda;iu raie edagriculture.

All the foregoing gains potentially could be realized through better
applied agricultural research and extension. Some of the scope for such
improvements is suggested by the following:

(1) The wide gap between average and maximum yields under current
agricultural practices. For rice, the range is from a 3.7 average on large
scale perimeters to as much as 10 tons per hectare on a few exceptional.
small scale perimeters.

(2) Input cost analysis, which shows that total non-labor costs
could be reduced by as much as 25 percent on large-scale perimeters, and
by as much as 10 percent on small scale perimeters.

(3) The substantial potential for improving yields in rainfed
agriculture, at least in the better-rainfall areas of the Upper Valley.
Studies of other similar areas in the Sahel have suggested that improve-
ments of 30 to 40 percent or more in traditional rainfed yields are possible
with improved technological packages: better seed, animal traction, intro-
duction of fertilizer, and adequate extension.

The economic value of such technological improvements is evident from
the magnitude of agricultural investment and output to be developed in the
Basin during the next 40 years. If research succeeded in contributing no
more than a I percent increase in output by the year 2026, that alone would
amount to over S6.6 million dollars of net social profit per year; while
in the absence of such improvement, major portions of the physical invest-
ment would remain unable to yield an acceptable return.
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Fi.ure VII B.5

OMVS Agricultural Research Project 625-095 7
Impact of Project on cotal Resource

Availabilities for Agricultural Research

1982-1988 ($ Millions)

Without With Percent
Projecrj Project Project Increase

A. Senegal-ISBA 133.1 3.454 136.5 2.6

B. Mauritania-CIRADA 6.57 3.417 9.99 52.1

C. Mali-IER 21.31. 4.809 26.12 22.6

D. Bilateral Total 161.0 11.680 172.7 7.3

E- Regional (OMVS). /  2.8 1.82 4.6 65.0

F. Project Total 163.8 13.50 177.3 7.6

Notes: 1/ Cumulative expenditures 1982 through 1988.
Individual councry data extrapolated to 1988 as follow.
- Senegal: 1986 level continued unchanged to 1988;
- Mauritania and Mali: 10% p.a. growth continued

through 1988;

2/ It is assumed that OMVS research funded from its generz
budget is constant at $400 thousand per year.
Although this level of support is considered part of ti
project (see PP face sheet), it is assumed independent
from the project for the purposes of this analysis.

Remark: Project impact would be somewhat higher if calculated only
through 1987, since only the last 3.5% of project funds
are expended in 1988.
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Fi:'ure VII B.6

OMVS - Agricultural Research Project 625-0957

Participating Country Budgetary Summary:

1. Senegal - I.S.R.A.

($ Millions)

Fiscal Year 81 82 83 84 85 86 Total

1. Baseline Budget 2.1.0 12.1 I 13.3 14.6 15.9 17.4 84.4

a. GOS 5.3 5.9 6.4 7.1 7.8 8.6 41.0
b. France 5.7 6.2 6.9 7.5 8.1 8.8 43.4

2. IBRD Project 13.3 17.6 7.2 4.3 2.4 (0.1) 44.6

a. GOS 1. 0.3 (-0.9) - 0.4 0.6 1.5
b. IDA, Belgium, etc.-  8.8 .2.8 5.4 1.8 0.9 (-1.6) 28.1
c. USAID 2/ 3.4 4.5 2.7 2.5 1.1 0.9 15.1

3. Total with IBRD Project 24.3 29.7 20.5 18.9 18.3 17.3 129.0

4. Less: OMVS-ARP 3/ - 1.6 0.5 0.7 0.8 0.9 4.2

5. Net without OMVS-ARP 24.3 28.1 20.0 18.2 17.5 16.4 124.8

l/ LOP estimates for other donors are:. IDA (15.0); Belgium (3.4);
FAO/CLSS (4.2); France incremental (0.4); Other (including ICRISAT
and WARDA and Shortfall) (3.4).

2/ USAID total ($15.1) is decomposed as: OMVS-ARP (4.2); Casamance IDP (2.7);
Senegal-ARP (5.0); PL 480/111 (3.2). AID's contribution through CILSS is
shown under "other donors" (see note (1) above).

3/ Estimate based on $4.2 total (see note (2)) and time phasing of expenditures
for Senegal in FY 81 - FY 86 (from PP financial table 6). It must be

assumed that the IBRD estimate of $4.2 million from OMVS-ARP also includes
some pro-ratio of OMVS regional costs.

Source: IBRD, Report No. 3073-SE: "Senegal Agricultural Research Project
Staff Appraisal" (12/9/80).
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014VS - Agricultural Research Project 625-0957

Participaring Country L"J.;crarv Summary:

2. Mauritania - C;RADA

($ Millions)

Fiscal Year 81 82 83 84 85 86

1. GIRM 3udget .1.S0 .154 .169 .186 .205 .22.5

2. Donor Support .310 .541 .595 .655 .720 .790

3. Total .450 .695 .764 .841 .925 1.015

(1) GIRM budgetary support for O1RADA was $140,000 in 1981. It is
assumed to increase at 10% per annum through 1986 to compensate
inflation (no real growth).

(2) Identified donor support in 1981 was five expatriate scientists
(one from FAC, two from GERDAJ, one from SAFGRAD, and one from
LUDP/FAO), plus $91,000 in operating costs (FED, SAFGRAD, and
UNDP/FAO). Assumed cost per scientist in 1982 is $50,000. In
1982, FAC is assumed to.begin first of five annual tranches of
an $1 million construction project. No other real growth is
assumed in donor support. Inflation is assumed at 10% per annum.

(3) The identified total of $450,000 in 1980 may be compared with the
$597,000 in 1975 estimated by IFPRI (see "comparative Indicators"
table). Differences in accounting and scope of coverage
presumably explain the seemingly negative growth 1975-8Q
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OMVS Agronomic Research Project 625-0957

Participting Country Budgetary Summary

3. Mali - I.E.R.

($ Millions) 1/

Year 81 82 83 84 85 86

A. Sources

1. GRM Budget 1.21 1.33 1.46 1.61 1.77 1.95
2. Sales (seed) .16 .18 .20 .22 .24 .27
3. Total Domestic 1.37 1.51 1.66 1.83 2.01 2.22

4. Donor assistance 1.88 2.06 2.30 2.49 2.75 3.03
- of which:

a. Cereal/oil research 1.20 1.32 1.45 1.60 1.75 1.93
5. Total Resources 3.25 3.57 3.96 4.32 4.76 5.25

B. Applications

1. Agronomic Research 2.05 2.25 2.48 2.71 2.99 3.29
2. Other 1.20 1.32 1.48 1.61 1.77 1.96
3. Total applications 3.25 3.57 3.96 4.32 2.99 3.29

I I
1/ At 210 CFA = 420 FM = $1.00 (standard basis for Senegal and Mali analyses).

Projections are based on data for 1980 (PP page 29) and assumed 10 percent
growth rate equal to assumed rate of inflation (no real growth).
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Yi~ure VII B.9

01VS Agricultural Research Project 625-0957

Baseline Production Parameters

A. Land Use Patterns circa 1981 in OMVS Basin

Irrigated Perimeters J Traditional Systems
Large Small Recessional Rainfed

Area (Hectares) Z3,000 2,000 -I IZS,000- 750.00(0
Use pattern (Z)

1. Developed 100 100 100 NA
2. Unexploited 25.7 18.9 60

3. Cultivated (1-2) 74.3 81.1 4G=
4. Abandoned 10.5 4.0 NA

5. Harvested (3-4) 63.8 77.1 (40) NA

Source: OMVS, "Etude Sbcio-Economique du Bassin du Fleuve Senegal"
(April, 1980), Part C, Annex 6.

i/ op. cit., chapter C-Ill. 9. Table 12c estimates total small-scala
perimeter area in 1978/79 at 2,193 hectares.

2/ op. cit., part A , chapter 4.1 (page 53). Total useful area is
estimated at 125 thousand hectares. Average area cultivated or
harvested between 1970/71 and 1978/79 was 50,000 hectares.

3/ Based on an assumed population of 1.5 million persons
dependent on rainfed agriculture, and a per caita requirement
(cash and subsistence, including provision for seed and losses)
equivalent to 0.5 hectares yield.
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.:-ur3 VII B.10

OMVS Agricultural Research Project 625-0957

Baseline Production Parameters

B. Agricultural Performance Indicators circa 1980

Irrigated Perimeter Traditional Systems

1/ /Large Small Recessional-' Raizfed-

Average yield (T/ha) 3.7 4.75 1.0 0.5
Unit value (CFA/kg) 41.3 41.5 41.5 41.5
Extended value (000 CFA) 156.5 197.2 41.5 20.7
Input costs (000 CFA) 110.0 58.1 22.8 8.7
Net profit (000 CFA) 46.5 139.1 18.7 -. 12.0
Labor days (per ha) 227 330 70 70
Net profit/day (CFA) 205 422 268 171

Source: OMVS, "Etude Socioeconomique du Bassin du Fleuve Senegal"
(April 1980), part C, chapter C.V.5.

1/ Op. Cit., part E, chapter E. IV. 2.1. - Net profit in recessional
agriculture is 200-590 "kilos/hectare for 70 days labor.
Assume the average is 450 kilos (CFA 18.700) after paying same
inputs as Foyri rainy season Model (op. cit. chapter C. V. 4.1.)-'
except irrigation (seed, fertilizer and overhead, 22.800 CFA), to
obtain required gross yield of 1.0 tons/hectare.

2/ Based on PP yield estimate, assuming input costs same as in
recessional agriculture except zero fertilizer.
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5. Recurrent Cost Analysis

Continuing the OMVS- Agricultural Research II effort a!ter project
funding ends will involve several issues beyond the purely technical question
of perceived effectiveness. Will the participating. governments be
financially able to support this continous research effort ? Has the
project been designed in a manner which will minimize budgetary costs rela-
tive to effectiveness ? Will the project's continuation burden the supply
of scarce national resources such as high-skilled manpower and will it
mortage donor resources T And will the net impact of research on production,
incomes and taxes offset the budgetary cost ?

a. Magnitude - The cost of operating the threw research
stations and OMVS coordinating unit is estimated at $ 340,000 year. This
includes salaries, fringes, travel, supplies, utilities and maintenance
totalling $ 110 thousand per station (see financial table 5).

b. Relative to Budgets - Relative to the total tax revenues
of the three countres (excluding non-tax and foreign-source receipts), this
recurrent cost would amount to only 0.25 percents of national resources.
(FY79/80 tax revenues were Dols millions : Mali (140), Mauritania (99),
Senegal (478), total Dols.717 million. (Source : DIF, Government Fiiancial
Statistics. Dol. I equals 500 FM, 50 UM, 250 FCFA). Compared to the
individual budgets of the three national research agencies, absorbing these
recurrent costs would have the following impact (annual station cost percent
of item):

Total Domestic Memo:
Agric. Financed Research
Research Research As percent of
Budget Budget National Taxes

Mali (IER) 3 8 1.0
Mauritania
(CNRADA) 24 80 0.1
Senegal
(ISRA) 0.5 2 1.4
Total 1.2 4.2 1.1

Therefore, host Government financing of recurrent costs would
be only a marginal additional burden for Senegal (ISRA) and only a moderate
burden for Mali (IER). In contrast, it would be an unmanageable burden
for Mauritania (CNRADA) without a quantum jump in CNRADA budgetary allocations.
Since CNRADA domestic financing currently is very low compared to Mauritania's
tax base, such a major budgetary increase would certainly be desirable.

C. Current financing intentions -

All host governmentA hv indic.cted that
assuming adequate budgetary resources and satisiracory progress on achieving
research objectives, they could be willing to bear the recurrent costs
at the end of the project. However, as noted in the discussion of
evaluation scheduling, the possibility that tnese expenditures might be
financed by a further phase of project assistance has not been excluded.



Finally, a number of other donor will continue to be active in support
of OMVS Agronomic Research.

d. Program Mortage - This project does not explicitly enter
into a commitment of AID resources beyond the indicated LOP. Therefore, and
for the reasons set forth in paragraph (c) above, it does not mortage
the AID program beyond FY/88.

e. Design Considerations to minimize Direct and Indirect
Recurrent Costs.

In keeping with Club/CILSS guidelines on recurrent costs of
development projects in the countries of the Sahel, and the Actsof the
Ouagadougou Symposium 11-15 January 1982 on recurrent costs), the design
for this project has paid careful attention to minimizing recurrent costs
relative to project effectiveness.

e.1. Definition of Recurrent Costs - It should be noted
that the research work under this project is itself a form of investment
in agriculture, and not a recurrent expenditure in the sense of operation
and maintenance of installed productive capacity. Therefore the term
"Recurrent Costs" is to some extent inapplicable to the future research
expenditures in question.'

e.2. Recurrent Cost Minimization - The project is
designed to hold down such costs by instituting accounting and management
training, and by tightly defining project objectives, functions and
requirements. Since as important factor inflating research costs is needless
duplication and inadequate exchange of information, this project emphasizes
regional coordination, and diffusion of results.

e.3. Impact on Factor Markets - This project will crea-e
additional demand for scarce scientific and managerial resources, which
could indirectly raise recurrent costs of other development projects. For
this reason, th: project strongly emphasizes technical and managerial
training to compensate its claim on these resources.

e.4. Indirect Cost Impact - The project may impose a
marginal additional recurrent burden on participating government servicing
the three research stations. The Same Station may require road construction
or maintenance, for example.

e.5. Cost Recovery - This is n-t a revenue-producing
project, and will not market its services. Sale of embodied technology.
(seed, etc.) is not planned. Unlike water control and some extension
services, charging a user fee is not an option. Cost recovery can be
achieved only indirectly, through expansion of taxable income.



-110-

e.6. Expansion of the Real Tax Base - This project
will produce scientific knowledge needed to rationalize production and raise
output. It should have a large indirect impact on taxable incomes in the
OMVS area which should far more than compensate the $110 thousand annual
recurrent cos t of continuing the effort after PACD.

f. Project in Context of Regional Review of Recurrent Costs

All three participating countries face difficult immediate
recurrent cost problems due to weak economic and tax performance and rapid
acceleration in development programs. For this reason, all three are
participating in Club/CILSS National Workshops in 1982-83 to obtain detailed
diagnostics and remedial action programs to resolve the problem. This
project will take full account of their conclusions.

6. Expected Tangible Outputs

The following section addresses specific economic issues raised in the
PP guidance cable (pars 3(f) of (81) State 314925) and the project review
cable (para 3(J) of State 242891), concerning tangible outputs from this
project.

(1) Numbers/level of degree training/areas of specialization
envisioned for each of the research institutions (and/or the
CUVS member countries).

The- Training Programs Analysis (Section VIM.A.4. of the PP)
provides detailed information responsive to thi- question. To recapitulate,
the project will provide an array of training programs (management,
accounting, research, support specialties) involving personnel from each
research station, the OMVS and the national research agencies.

(2) Number and type of counterpart staff to be provided by
O VS member countries.

The discussion of Program Factors (Se .tion TI of the PP) and
the Administrative Analysis (Section VII.E of the PP) provide detailed
information responsive to this question. To recapitulate, the OHVS member
states fullystaff the OMVS regional office. The Fanaye station as of 1984
will include about 20 counterpart scientists. The CNRADA station currently
includes 3 national scientists and seven national research assistants.
Approximately ten others are in training. The Same station currently
includes two national scientists and four national technicians. These
will increase to a staff of fifteen professional, nationals at the start
of the project.
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(3) Types of research trials/studies ot be conducted

The discussion of Future Research Needs (Section II.E. of the
PP) and ther Terminal Analyses : Research Programs (Section VII.A.3. of the

PP) provide detailed information responsive to this question. To recapitulate,
each station will design and implement annual research programs coordinated
with the national research agency and the OMVS. In Senegal, the focus will

be on farming systems research. In Mauritania, the focus will be on training
personnel and developing a good research strategy, with transision to
farming systems research in the latter stages of the project. In Mali, the

program will concentrate on field trials of 5 to 10 varieties of sorghum,
millet, fruits and vegetables at ten sites an farmers' fields. The Mali

strategy will progressively establish a farming systems research methodology.
The OMVS itself will concentrate on research prioritization, coordination
and dissemination.

(4) Potential increases in production and yields, number of
farmers to be reached and other such indicators of benefits

than can be expected with the accomplishment of the project's

research objectives such as to test improved varieties of
rainfed crops in farmer'.s fields or to test levels/timing
of fertilizers application on selected crops, etc.

The discussion earlier in this section of the PP has provided detail

on the potential increases in yields (hence production) reductory in costs,
and other performance factors which might be realized with adequate research.

There are, of course, important logical gaps between research financed,
techniques dev&loped, practices adapted, and agriculture performance achieved.

The flow from one step to the next is probabilistic, not mechanical. Research
way have to be sustained for many years before a significant break-through
is achieved. Farmer acceptance, even Qf very promising techniques cannot be
taken for granted. And many other intervening factors (resources expended on

extension and complementary inputs ; price policies and market behavior, and
climate, to name just a few) can skew the final impact on performance.
Quantifying final performance improvements has been set aside in this analysis
for several other reasons as well : (a) there is no satisfactory methodology
to allocate the impact of specific research among geographical zones : part
of the improved performance from OMVS research will be realized in the OMVS
area, but part will be diffused beyond CMVS to the other regions of Mali,
Senegal and Mauritania. Likewise, part of the improved -performance in the
OMVS will be due to research funded from other sources both within and without
the river.basin. The geographical non-specificity of much agricultural research
is precisely the reason why this project places a major design emphasis on
diffusion and coordination of research as ends in themselveq ; (b) the maturity
of the research institutions financed by this project, and the specificity
of their research plans to quantifiable goods, is variable. At one extreme,
the Hauritanian research station must first organize itself and define a
rpsparrh qrrategy. At another extreme, the Mali station has set very narrow
and specificia=ediate objectives but it contemplates broadening them later
in implementation. The need for (and inevitably of) flexibility in setting
research is underserved by the recent discussion as to whether the project
should not be much more heavily focused on irrigated rather than rainfed
agriculture. Although research is by nature a long-term process, this project
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addresses only a five year program. Against the planning horizon for basin
development (to 2026), this is only 1.25th of the period during which intensiveresearch will be required. It makes for better sense to use these first yearsto escad.ish a sound foundation for research then to seek immediate and
therefore probably ephemeral results.

With these important caveats, the following estimates of project
achievement are mare.

Financial Impact

It may be guessed that some 15% of the tri-national research effortpresently affects the Senegal Basin area. This wuld, be higher than the Basin'sshare in total tri-ational population (10-12%) but lower than the Basin s
contribution to tri-national cereals output (around 20Z).

The ...VS Ag Research PP will increase tri-national research capabilityby 7.6Z in 1982-T988. The majority, but not all, of the product of this effortwill be felt in the Basin, while some will be diffused across the rest of thetri-national area and (to some degree) abroad. It may arbitrarily be assmimed that75Z of the product applies to the Basin.-

From these assumptions, the project's impact on 0V..S ptoductiom c= be
scaled as follows:

Without With Percent
Project Project Increase

Tri-national Research $ 163.8 13.50 177.3 7.6%Impact on OMVS area $ 24.6 10.12 34.7 41.1%
Percent of total impact 15% 75% 19.6Z -

Physical inputs impact

The project will increase trained national researchers from 14
to 9 in the Basin.

The project will increase the total number of researchers (national andexpatriate)in the Basin from to 3 during the life
of the project.

Assuming the Malian program is typical of the level of effort at allthree stations, the project will develop and test 100
new cultivars during 1982-1988.

The project will provide physical structures and equipment to supportresearch during and after the project valued at $ 3.9 million.

Impacts on production

In projecting these impacts, the following assumptions are mae(a) Physical development of the OMVS (land use patteri1 , as presented in thetext table on page 99 ; (b) Technical improvement possibilities as outlined
on page 100 :



- Yields : From 3.7 (large scale) or 4.7 (small scale) to a
m.imum of 10 MT/ha in irrigation,
From 0.5 to 0.7 MT/ha in rainfed agriculture.

- Input costs : From 110 to 82.5 thousand francs CFA in large scale;
and from 58.1 to 52.3 thousand CFA per hectare on
small scale perimeter.

(c) However, because the agricultural research-to-production ratio will (it isassumed) remain about 1/2 of the IRBD reconended ration, the actual improvementin yields and input r-sts will be half of the technically possible improvements.It is assumed that the rate of improvement will be steady from 1983 to 2026when the full 50% improvement will have been achieved.

(d) Improvement in performance factors are assumed attributable to research
as follows :

- Yields : 5% (the remainder being attributable Lo education,
extension, physical infrastructure, ag-icultural
inputs, and social/economic incentives such as price
policy.

- Input Costs: 10% (the remainder being attributable to education,
extension, management, and price policies).

To avoid blurring the distinction between costs and benefits, changes in laborcosts are not considered improvements in this analysis. It should be noted that-since technology is rarely available as a separate item, but us,,ally "embodied"in a product (seed, equipment, extension service, etc.), this type of allocation
is characteristically arbitrary.

(e) Improvements in performance can be attributed evenly to research taking
place at any previous time i.e.,

Year Improvement Years since Project Years % Attributable tooccurs Project completed project period

1 0 1 100%
5 0 5 100%10 5 5 50%20 15 5 25%40 35 5 12%

(f) The proportion of improvements attributable to project-years research whichcan be attributed to the OMVS Ag. Research PP is the same as the proportionestimated from the financial impact analysis: $ 10.12 million out of$ 34.7 million, or 29.2% (rounded to 30%).



Cost-Benefit Analysis

The assumptions underlying this analysis are:

(a) Total area, and, its allocation between farming systems, evolves ag
specified in the previous section (potential benefits);

(b) Yields improve moderately in all systems, with the largest gainm inlarge-scale perimeters. No system approaches the technical limit
for yields in this period;

c) Input costs are reduced by half of their "potential" savings :-by t2%

in. large scale irrigation, and by 5% in all other systems;

(d) No changes take place in per hectare labor costs.

Benefits are calculated independently for each farming system. The
algebric notation is:

1. Bt - R (at + btz)
where R is the annual increase in yield and reduction in cost
attrib7utable to research, mxprcssad im XT/ha,

a. is the base-period area under cultivation,
b is the annual increase in area,
E is time.

Fifty percent of increases in yield and one hundred percent of reductionsin input costs are considered attributable to research.

Benefits Are attributed on a digressible basis across time to researchactivity funded during the project period, as distinct from subsequent researchtranches to be funded later. For simplicity, it i. assumed that all researchto the need of the project period has been funded during that period; which is5 years (1982-1987). Thereafter, the proportiona-I contribution of projectperiod research to performance improvements realized is calculated as

2. PBt - Bt x 5
t

Finally, it is assumed that 30% of this benefit is attributable tothe project itself, as distinct from other research activity inside or outsidethe basin also contributing to solution of the problems.

Benefits defined in this way are calculated as a 44-year stream (1982 to2026),and are deflated with the standard 10 percent factor to obtain current worth.Project costs scheduled 1982-1987 are deflated likewise.

It will be noted that no OEM or replacement costs are entered into thiscalculation distinct from investmen- costs. This f:.lows from the assumtion thatthe OMVS research program will be funded in distinct tranches, each of whichbegins and ends at a specific time, and each of which can be considered entirely
investment in nature.
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Project benefits, which are calculated in terms of MT of grain, are
nverted to dollars at an assumed shadow price of $ 200/ton.

The results of the analysis can be summarized as follows:

(a) Over the period 1982-2026, the contribution of research to
cumulative output of grain in the OMVS would be about 4140
thousand metric tons, or an average of close to 94 000 tons
worth $ 19 million per year and $ 828 million cumulatively. The
impact would be distributed among crop systems as follows:

000 tons increase
due to research

Large-scale perimeters 2050
Small-scale perimeters 707
Recessional practices 70
Rainfed agriculture 1312

(b) Only about one eighth of this increase, or some $ 100 million
could be attributed to research carried out in the ptoject period.
In addition, since the gains loom larger at the end of the 44-year
period (when irrigated area reaches its target 255 thousand hectares),
the present worth of this stream of increased production is far less
about $ 39 million.

(c) Finally, it is conservatively assumed that only about one-third of this
amount, or $ 11.87 million, is due to research specifically funded
under this project.

(d) Nonetheless, accepting the assumptions underlying this projection,
the net present value of $ 11.87 million attributable to this
project exceeds the net present value of project investment costs
($ 9.68 million) by a reasonable margin, and the cost-benefit
ratio works out at 1.23.



Figure VII.B.|1 COST BENEFIT ANALYSIS : PERFORMANCE ASSUMPTIONS

Irrigated Systems Technfcl Systems OHVS

Large Small Recessional Rainfed

1980 2026 1980 2026 1980 2026:i 1980 2026 1980 2026

1. Area (000 ha) 28 170 2 85 50 10 750 750 830 1015

In metric tons/hectare

2. Yield 3.77 5.00 4.75. 6.00 1.0 1.2 .50 ,60 .65 1.80

3. Input costs 2.64 2.31 1.40 1,33 .55 .53 .04 .08 .20 .56

4. Labor costs 1.36 1.36 2.00 2.00 .42 .42 ,42 .42 .45 .77

5. Profit (-,23) 1.33 1.35 2.67 .03 .25 0 .20 0 .47
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Figure VII.B.12 COST BENEFIT ANALYSIS SULNNARY

Irrigated Traditional
Total

Large Small Recession Rainfed

1. Metric tons (000)

Cumulative increase due to
research 2050 707 70 1312 4140

Annual average 47 16 1.6 30 94

2. Dollars (million)

Cross cumulative 410 141 14 262 828

Attributed to 1982-87 research 102 35 3.5 65 207

Present worth- 19.6 6.7 .7 12.5 39.6

Attributable to.project 5.9 2.0 .2 3.7 11.87

3. Project costs ($million)

Current prices 13.5

Present worth 9.68

4. Benefit/Cost ratio (11.87/9.68) 1.23___________________________________________________ _ _ __----_______________________



C. Social Analysis

1. Institution Building

This project is designed to help the Governments of Senegal,
Mali and Mauritania strengthen their agricultural research institutions
in the Senegal River Basin. The project has explicitly choosen the
strategy of developing national research capabilities through a long-
term, regionally, coordinated activity since this process will avoid
unnecessary duplication and wasted resources among national systems
yet permit flexibility for national and local orientations. This
institution building will be accomplished through technical assistance,
training, construction and operating support. With this project an
institutional environment will be created that provides good working
conditions and a dynamic, applied research program so that researchers
are at once content and secure in their professional status and also
motivated to pursue applied research stressing broad themes of equity
and encouraging the adoption, spread and continued use of new technol-
ogies. The research will use existing farm systems as a resource for
research by starting at the farm level to address agricultural needs
perceived by the farmers and local comunities.

2. Socio-Cultural Feasibility

An analysis of elements of the Social Structure influencing the
feasibility of this project was prepared by the Consortium for Inter-
national Development (CID) is suan-arized below. The complete analysis
is available in USAID/RBDO and AFR/DR/SWAP files.

The social structure of the Senegal River Basin is first of all
shaped by the population structure and its dynamics. The two major
demographic forces in Senegal River Basin today are rapid population
growth and migration. A rapidly growing population without adequate rural
economic opportunity has led to large emigration, which in turn has reduced
productive potential in the Basin, although it has also increased the cash
flow to the Basin through remittances. The growth of different ethnic
groups at different rates has sometimes exacerbated tension between aroups
in close proximity, and the age and sex structure with a large number of
children and middle age women has created a large group of consumers with
limited production potential. The current growth pattern has created
seasonal labor shortages and led to increased use of hired labor and the
substitution of purchased for produced food.

A further complicating factor is health and nutrition. The high
mortality rates represent great human suffering and demand a major con-
tribution of scarce resources of time, food, and cash for health care.
Malnutrition in adults, especially during the weeding season when demands
on labor are highest, also leads to lower productivity. While ths :on-
centration of resources in this project will be on increasing production,
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questions of diet and nutrition cert..nly merit further consideration
and will be included in later phases of the project.

Migration has been an important demographic force in the Senegal
River Basin for a long time. Herding peoples of the area developed
a pattern of transhumance following the seasonal cycles of vegetation
and water availability. Emigration to nearby cities, national capitals,
or to France was a pattern established during the colonial period.
Decreasing economic opportunity, accentuated by drought, has reinforced
this pattern. This movement out of rural areas has affected the Senegal-
ese and Mauritanian areas of the Basin the most. It is estimated that
25% or more of the Senegalese and Mauritanian riverine village population
are absent as opposed to only 5% for Mali.

This migration has precipitated a variety of changes in the Basin.
Because of the resulting labor scarcity, women have become more involved
in the production of basic subsistence and commercial commodiries, and
migrant workers from outside the region seasonally contribute to agri-
cultural production. The remittances from migrant laborers to the area
are commonly controlled by the elder males of the village, increasing
their authority and control over village affairs. These remittances have
also encouraged the purchase of consumer items such as transistor radios,
the investment by individuals in items such as cattle, and the development
of community projects such as building new mosques. The mney is also
used to compensate for the migrants' lost labor by purchasing food and
hiring labor.

The slowing or reversing of the rural labor exodus has been
declared as national priorities in all three countries. However, even
with successful agricultural development, migration may continue to be
significant, as the increasing independence of young people and the
continuing attraction of city life will continue even as the "push" factor
of limited economic opportunity is reduced. Addi:ional socio-economic
research is needed to clarify the factors influencing migration in the
area.

Among the six major ethnic groups in the Basin, subsistence food
production is the primary economic activity, with 85% of the rural residents
and many urban residents participating in subsistence agriculture. Most of
the people of the Basin are sedentary, expecially in Mali and Senegal, and
Mauritania has recently experienced a dramatic shift from transhumant herd-
ing to sedentary farming. The drought has played a critical role in de-
stabilizing much of the traditional economic activity of the region, cre-
ating increased uncertainty of production. The three research stations
included in this project are located from the lower to the upper areas of
the river basin, so that the projected spread of research results is
expected to avDlv to peoples throuehout the river basin area.
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The major etchnic groups in the Basin are traditionally charac-
terized by a persuasive system of caste stratification. The normal
characterization is of three caste strata: free people including rulers
and cultivators; largely dependent artisans, including musicians; anaslaves. Membership in a caste was fixed from birth and there was tradi-
tionally little or no mobility, although the castes complemented eachother economically and there was probably little difference in Livingstandards. Colonialism and subsequent Independence have led to modifi-
cations of the caste system. Members of the slave class are legally
free, but their social stigma remains and some continue to pay tributeto their former masters. In addition, with the emergence of a moneyeconomy and. greater links to the rest of thf world, there have been
increasing opportunities for lover castes to obtain new status and wealth
through local jobs outside of the traditional economy and through emigra-
tio. to Dakar and other parts of West African and Europe.

Closely tied to the ethnic structure and caste system is acomplicated system of land. tenure. The question of land tenure hasimportant implications for the access to resources and destribution ofbenefits among the Basin residents. A complex system of rents and tithes
has been developed for the rich flood recession lands. The system is
characterized by many small plots which make up larger family holdings.In contrast, rules cnnrerning the upland areas which are highly dependenton erratic rainfall, are generally more casual. Goal have been to increase
rice, vegetable and poultry production, and research will be conducted to
improve the quality as well as the yields of those crops traditionallyproduced by woman.

The household or the extended family is the basic unit of produc-tion and consumption in the Senegal River Basin. Clan members tracinglineage through male (or female) lines of descent form corporate unitswhich perform political and economic functions. In larger villages,several lineages compose a clan. Each. lineage is headed by the oldest
male member who manages the lineage land. Within each lineage there are
several households, each of which work land in common.

Throughout the region, men are traditionally responsible forproduction of the staple grains. Women work vegetable plots which providean important addition to household nutrition, as well as a source tradeand sale for other goods. Women also have their own fields where theytraditionally produce such crops as cowpeas, rice, sorrel, cotton and
indigo.

About one-half of the population in the Senegal River Basin isless than 15 years old, and these children makc a significant contributionto agricultural production. A large portion of this contribution is de-voted to guarding fields from birds and domestic animals. This is an
important task, especially well-suited to their relative lack of strength
and skill.



3. Spread Effects

The spread effects of the agricultural research program will
depend largely on (1) the extent to which research is "bottom up" directed,
based on farmers' perceived needs and interests, and (2) the ability of
the development agencies to deliver diverse technology packages appropri-
ate to the needs of rural households.

Project assistance will support the inclusion of socio-economic
and multidisciplinaty research concepts into the research programs of
all three countries. In Senegal, the reorganization of ISRA has adopted
a farming systems (production systems) approach and has structured com-
plementary production systems and commodity research programs. The pro-
ject will assist this effort of ISRA by directly supporting the produc-
tion systems research program being established at Fanaye. In Mauritania
and :" li, the research program is structured along more traditional
disciplinary lines. The project will provide assistance and encourage
applied research across normal disciplinary lines thus forming a basis
for farming systems approaches at both the Kaedi and S amS strations.

In all three countries the project will work to increase the
coordination and cooperation between research and ex=ension by establish-
ing agreements for joint fieldwork by the research station and the rural
development agency in that area. The strengthening of this linkage should
help to assure that the technology packages are appropriate and are
extended in an effective manner.

4. Social Consequences

The welfare of the people in the Senegal River Basin is closely
linked to food production. Since urban consumers in the region may spend
from one-half to three-fourths of their income on food, it follows that
research which drives down the real costs of food production and distri-
bution can assist in improving overall well-being. The agricultural
research activities of thit; project can contribute to this objective
through a "bottom-up" applied research program which identifies and helps
to solve site-specific production problems.

The project research emphasis on small-scale irrigation is based
in part on Basin experience showing that small-scale perimeters permit
farmers to maintain control over production. Small irrigation schemes
in rural areas generally permit the local social systems to maintain
control over the production system. The involvement of a development
agency is generally needed to assure equal access and to permit formerly
landless peasants to acquire this valuable resource. Inequities in access
remain, but generally to a much lesser degree than in large scale schemes,
or in traditional agriculture.
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The role of women in development ia the Senegal River Basin will
be addressed in the training program for scientists and technicians, in
the socio-economic and production systems research, and in special studies.
A, vigorous attempt will be made to identify female researchers for training
under this project. Female researchers are currently working in Senegal
and Mali, and ISRA has already proposed several women for long-term train-
ing by AID under its new decentralization program.

Data from irrigation projects in the Senegal River Basin show
that when. womens' traditional roles in focd production are explicitly-
recognized in development projects, woman can make a large contribution
to increased production. The involvement of women in agricultural develop-
ment in the Basin is underway. Several projects have focused on guiding
pre-cooperative villag organizations as a basis for increased social and
economic activities. Goals have been. to increase rice, vegetablr, and
poultry production.

The applied agricultural research program being introduced in
the Basin will by- its nature attempt to understand rural families and the
local environment in which they operate. Because labor is the most impor-
tant input in traditional farming: the research will give special attention
to the present labor allocatija of men, women, and children in crops, livew
stock, and off-farm enterprises. The research will identify the constraints
on improving the productivity of labor which may lead to a reduction of
female labor innuts in some menial. tasks (thereby increasing their leisure)
such as hand pounding of grains. Since the ultimate goal of production is
consumption, including leisure, it follows that the research should con-
tribute to an improved u4derstanding of how women can increase their pro-
ductivity, their income and possibly their leisure. In addition, the pro-
ject culd fund special studies of high priority research topics facing
women. These topics, whia;. will be proposed by the national research
agencies, include problems women face in gaining access to land and to
inputs such as credit and problems of agricultural processing and of
migration.
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D. Environmental Analysis

1. Pesticides

This project supports an adaptive research program including farm-
ing systems research and field trials. Thus, pesticides (the pr.,cipal
environmental issue in this project) involved in the project wiLl be used
for research purposes, which would exclude the project from the Pesticides
Procedures in Section 216. On the other hand, since the reearch to be
undertaken is only one step away from recommendations to farmers (i.e.
diffusion), pesticides used in the trials are essentially being tested
with a view towards their possible widespread use. Because of this poten-
tial, the project's researchers must be mindful of the various ecological
and human health impacts of the different pesticides to be tested. At the
same time the pesticides must be handled and used in a safe manner during
the trials. These two issues are addressed in the evaluation of the pesti-
cides which is attached to the IEE. (See Annex E.)

. be used in the adaptive research have not yet beenproposed. Hence a compound-specific analysis was not possible. Pesticides
acceptable for use, in compliance with Regulation 16 stipulation that they
be registered and approved for use in the USA, are listed in Table 1,
Annex E, the Initial Environmental -amination.

On a larger geographic scale, the consequences of pesticides for
the Senega3. River Basin's aquatic system and particularly the fishes,
were treated in the Partial Report for Fisheries and the Partial Report
for Water Quality of the Gannett, Fleming, Corddry & Carpenter environ-
mental assessment for the Senegal River Basin. Both reports estimated aminimal pesticide impact based on the expectation of negligible erosion
and run-off within the developed irrigated areas. It was established thatonly chlorinated hydrocarbons would pose a problem, because of their .e-
sistence and tendency to bioaccumulate. Except for aldrin used for termite
control in construction, the project would not employ this group of pesti-
cides in adaptive research.

Special precautions are needed to avert contamination of fish pond"sites near irrigated fields. Use of low toxicity pesticides for fish is an
obvious preventive measure. The pesticides currently in use in the Basininclude Thimul 35 (Endosulfan) which is highly toxic to fish. Adaptive
research carried out through this project will use chemicals that will
minimize the possible damage to fish culture.
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Pest managemant is a specialized research area which USAID supports
through -the Integrated Pest Management. Research application has been the
concern of the Regional Food Crop Protection Project. Both activities cover
the OMV:i member states. Both projects are being currently re-designed
and the three USAID missions except the following staff configuration to emerge
A Senegalese WARDA entomologist will be working on cereal crop insects at
the Fanaye station beginning in June of 1983. Two FAO entomologists from the
PAD/CILSS LI research project work in the Basin. One currently at Richard Toll
will be moved to Fanaye, the one currently.in Nouakchott will be transfared
to Kaedi. Although these researchers are not specifically attached to the. USAID
Agricultural Research Project, their- activities can and wilt be closely coordinatae.
by the USAIDs. The inclusion of pest: management research expertise in the
research project would duplicate these specialized efforts and overload the
agenda of the agricultural research project. The monitoring of usage and
storage of pesticides will be the responsibility of the respective NationaL
Project Officers. Reports will be directed to the research centers, to missions
and to CIIWA for review. Local Food Crop Protection project personnel can be
drawn upon,,advice on this matter in Senegal and Mauritania.

2. Construction

Construction of houses and other buildings at the research stations
represents an important investment of $.-2.4 million. .Enviroumentally sensitive
and energy conservative designs are to be used for the buildings, with special
attention to windbreaks, berms and other features that ameliorate Harmattan wind..

These facilities are located on lands provided by the three
governments and vithin the areas of existing research station sites.
In other words, there are no alternatives to the chosen sites for construction
in as much as the project aims to reinforce existing stations. Construction.
activities will of course generate environmental disturbance in the locale
of the works. The total area affected is small, not exceeding several.
hectares at each station. The long term result will be a more habitable
human environment. Septic tanks will be used to handle organic wastes.
Agricultural chemicals containers will be disposed through separate arrangements,
so as to avoid groundwater of surface water contamination, as described in.
Annex E.
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E. Administrative Analysis

1. OMVS

The mechanisms for the implementation of this project already
exist and are functioning within the OMVS. No legal or organizational
changes are required. The project will only need to reinforce the
existing system and expand administrative capacity to meet new
objectives while assuring the application of existing procedures.

a. Organization

The four Senegal River countries of Senegal, Mauritania,
Mali and Guinea joined together in 1963 to integrate river basin
development by forming the Organization of Riparian States. With the
withdrawal of Guinea in 1972, because of political differences, the
name was changed to OMVS (Organisation pour la Mise en Valeur du Fleuve
Sinigal) but development planning continued. The OMVS has four broad
objectives which azt: (a) to improve the income for the maximum
number of inhabitants in the Basin and in neighboring regions;
(b) to establish a more stable balance between man and his environment
(c) to make the economies of the three States less vulnerable to
climatic and external factors- and (d) to accelerate the economic
development of the three States through inter-Scate cooperation.
These objectvies are being promoted through a general development plan
which includes construction of dams at Diam- and Manatali, developmen=
of sea and river ports, improvement of river navigability, and
development of various integrated development activities.

As shown by the OMVS Organization chart (Figure VI U), the
OMVS is governed by Lhe Conference of Chiefs of States. This conference
is the final decision-making body which rules on questions. of general
policy. Such decision must be unanimous and are binding obligations
of the respective States. The Chair of the Conference is rotated
annually among the Member States. The next level of organization is
three-person Council of Ministers. The Council is comprised of one
individual of ministerial rank appointed by each State, one of whom is
designated as OMVS President. The Presidency is rotated every two years.
The Council of Ministers directs the general operations of the OMVS
by defining priorities for development projects, authorizing the
acceptance of loans and grants, and apportioning payment obligations
among the Member States.

In 1975, a High Commissioner's Office was created under
the Council of Ministers and broad executive powers were delegated to
it by the Council of Ministers.. The High Commissioner is nominated by
the Chiefs of State and servers for a four-year term. With the amendment
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of the OMVS Charter in December 1979, the High Commissioner was given
broad responsibil.:i- over the execution of all studies, the management
of irrigation development, and cintrol of OMVS personnel and
administration.

Within the Office of the High Commissioner there are four
main Directorates. These are:

(1) Development and Cooperation. This Directorate is
responsible for the long-range Master Plan for the integrated development
of the entire Senegal River Basin for the harmonization of individual
national development plans with the Master Plan, and for the planning,
and evaluation of specific basin development actions.

(2) Traini-3 and Human Resources. This Directorate plans
and addresses all manpower needs of the OMVS program including training
of personnel for the High Commission and of personnel required for the
management and operation of all infrastructure within the OMVS development
program. The Directorate also coordinates training required within the
Member States for realization bof irrigated agricultural development
projects in the Basin.

(.3) Program and Finance. This Directorate plans and executes
the overall OMVS budget, including the execution and monitoring of
contracts and the management of all accounts. These activities are
carried out according to the guidelines governing the relationships
among the OMVS Member States and in close liaison with external sources
of financing.

(4) Regional Infrastrucute. This Directorate handles all
tasks associated with the studies, construction, management and operations
of the Diama and Manantali dams, hydroelectric power, navigation and river
port development.

In addition, there are three permanent consultative committees.

(1) The Interstate Commission for the Rules and Control of
the Use of Water of the Senegal River rules on the equitable use of
water among Member States by examining all projects which modify
appreciably the characteristics of the river and all requests for the
use of the water.

(2) '- e Interstate Committee for Agricultural Research and
Development (CIREDA) studies and proposes programs of common interest in
the areas of agricultural research and development conforming to the
development objectives established by the Member States of the OMVS.
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(3) The Consultative Committee is composed of the OXVS
and major donors and assists the High Commissioner in mobilizing
necessary financial resources, promoting better coordination of activities,
and providing systematic exchange of information.

b. Management

Responsibility for the implementation of the OMVS Agricultural
Research Project will rest primarily within the Division for Integrated
Research, one of the four divisions within the Directorate for Planning
and Coordination. This division is responsible for reviewing and coordL-
nating all agricultural research and health survlUlance activities in
the Basin.. Its specific responsibilities include:

(1) The coordination and monitoring of activities undertaken
by the research centers at Fanaye, Kaidi, and Sami;

(2) The development, . in liaison with CIERDA, of OMVS
research strategies and priorities;

(3) The testing bf new modals of agricutlirual/livastock
integration, in cooperation with the Agriculture Division;

(4) The design and monitoring of health surveillance program.;

(5) And the use and application of agricultural researciz
results, in collaboration with the Agriculture and Training Division of
OMVS. The Integrated Research Division also serves as the Secretariat
of CIERDA.

The research programs of the Member States are harmonized
and activities of common interest are developed by the OMVS Interstate
Committee for Agriculcural Research and Development (CIERDA). The
responsibilities of CIERDA are:

(i) to periodically examine the results of existing programs
and to propose new prog-.ams after having evaluated the costs and.
implementation plans;

(2) to recommend promising technologies to the rural
development agencies based on the agricultural research results and
development experience;

(3) to study and propose the best means of supporting the
national research structures and of encouraging extension through the
concept of research/extension liaison at national level.



CIERDA is composed o'f two members from each country -- one
representative of agricultural research and one representative of the
rural development services, and of one representative of the OMVS High
Commission, Additional participants are included on request by OMVS
or a Member State as required for the business at hand. CIERDA is
required to hold one annual meeting, normally in October/November, and
can hold additional meetings when requested by either a Member State or
the High Commission. CIERDA, through its Secretariat, which is the
OMVS Division of Integrated Research, overseas the implementation of
programs for research and agricultural development undertaken by the
Member States in the Senegal River Basin. CIERDA prt-ares reports for
the Council of Ministers noting particularly any problems or constraints
in the execution of the programs.

The OMVS Integrated Research Division and CIERDA have
already had considerable experience in implementing and monitoring the
type of activities called for under this project. The OMVS is currently
providing substantial funding (approximately $400,000 per year) for the
research operations of Fanaye, Kaidi and Sami. The programming and
moitoring of these activities are handled through a process that will
be used to implement this project. This process involves the following
steps:

(1) the annual research program and budget are developed by
each station;

(2) this program is reviewed by the national system and
sent to the OMVS;

(3) CIERDA reviews the proposals and makes recommendations
to the OMVS Council of Ministers;

(4) the Council of Ministers approves the programs;

(5) the research program is implemented by the research
centers under their Project Agreements with the OXVS;

(6) The stations submit regular reports to the OMVS.

c. Staffing

The Chief of the Division of Integrated Research is the
only permanent fulltime employee of his division. He also serves as
the Secretariat for CIERDA and has no additional staff to help with
these functions, although he is supported idministratively by the
secretary pool within the Development and Cooperation Directorate, and
by an accountant and procurement specialists in the Administrative
Service. At the present level of acti,,ity within the Division, the
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Director is able to carry out his responsibilities which are primarily
related to the agricultural research program. Nonetheless, increased
project responsibilities and the development of previously inactive
program areas under his jurisdiction (such as health surveillance) could
easily overreach the managerial capacity of this individual.

To assure the proper operation of this Divisio., the project
will finance the addition of a management specialist to work under the
supervision of the Division Chief. During the first tw years of the
project this specialist will be a financial management expert who will
be responsible for setting up and implementing a project financial
management system within the OMVS and the three national research
stations. In year three, the fir.ancial management. specialist will be
replaced by a research management specialist who will concentrate on
strengthening the OMVS research coordination and dissemination activities.
(A scope of work for these positions is provided in Annex G).

The project design tea. feels that this combination of
long-term technical assistance, supplemented by short-term assistance in
financial management, research 'programming, documentation, and evaluation,
will resolve the problems OVS ancotiutarad with the Agronomic Rnsearch L
Project, the most serious of which was financial managemnt.

2. National Agencies

Under the agreements to be signed by each country with the USAID
for this project, the national research stations at Fanaye, Kaidi, and
Sami will be assigned the responsibility for project implementation
within their respective countries. As the project implementing agency,
each station will be responsible for the development of annual work
plans and budgets for research activities. These will be transmitted'
through the national systems to the OMVS for review by CIERDA and final
approval by the OMVS Council of Ministers. Once the annual program is
approved, separate allotments will be requested by each USAID and funds will
be advanced by treasury check to the special local accounts established by
each research station. The station will disburse these advances according
to the agreed upon budget and replenish the account regularly by
preparing vouchers to be sent to the respective USAID. Each station
will have an accountant responsible for maintaining adequate records and
local control. The work of the accountant and the proper functioning
.of the financial system will be supervised by the OMVS contract official
manangement specialist. The Country Project Officers in each USAID will
monitor the operation of the financial process.
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The provision of other project inputs for technical assistance, training,
construction, and commodities will be coordinated by the USAID's and
the OMVS as described above in the procurement plan.

a. Fanaye, Senegal

(1) Organization

The agricultural research structure for the Senegal
River Region of Senegal consists of administrative headquarters and
limited fields at Richard Toll, an older area of about 1.5 has. at
Gu&di and a new area of about 60 has. being developed at Fanaye.
Research is presently going on at all three locations, although future
activities will be concentrated at Fanaye as the station is developed.

With the initiation of the reorganization being
established by the agricultural research decentralization program
coordinated by the World Bank, the organization of ISRA/Fanaye will be
consolidated as shown in FigureVILE2. This new structure will support
a seven member farming system.% research team and a four member commodity
research team primarilv for rice, although some millet and sorghum work
will be included. Some other activities will be continued under
supporting research, financed by other donors (as with the wheat
research of OMVS at Guid6), or by development projects (like current
farm testing for vegetable production and mixed cropping techniques).
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(2) Management

The present research activities are primarily project oriented,
meaning that they are directed by a project management structure and
administratively coordinated by the Station Director. The rice program is
generally operated and coordinated by WARDA, which has a team of four
scientists stationed at Richard Toll. Work on wheat is being supported by
the OMVS and implemented by two British scientists working primarily at
Gufdg in coordination with CYMMIT. CILSS has provided an entomologist for
crop protection research, and France has provided three scientists to direct
ISRA programs in cultural techniques and vegetable research.

With the introduction of the new station organization under the
Senegal Agricultural Research Project, management of station operations
will be improved by the strengthening of the Financial and Administrative
Service to include accounting, supply and stock control, and personnel
activities and of the Technical Services to include farm management, the
workshop, and general maintenance activities. These services will be
supervised by the Station Manager. The Station Manager will also coordin-
ate the commodity research and production systems research programs with
technical direction being provided from the central support groups in the
Production Systems Department and Commodity Research Department within
ISRA Headquarters. This management structure corresponds to the structural
and functional changes being made throughout the ISRA system under the
World Bank coordinated Senegal Agricultural Research Project, as was
described in the Background, Section IIIB, Research in Senegal.

(3) Staffing

Of the 11 scientists working in the area .tnis excludes the
Station Director who is mainly occupied with administrative duties) only
two are Senegalese and only one is fundzd by ISRA. These II scientists
are supported by 5 senior technicians and 12 junior technicians.

Three Senegalese are now in the U.S. receiving training to the
Masters level. They will return to work in Fanaye in late 83 or early 84
as researchers on the farming systems team. Their return will correspond
with the arrival of technical assistants under this project and change

the staffing pattern to the following:



Farming System Team:

- General Agronomist : France

- Agronomist (Weed control) : Senegal (financed by WARDA)

- Animal Production Scientist -.'Senegal

- Agricultural Economist : USAID/OMVS fSenegalese counterpart)

- Rural Sociologist : Senegal

- Agricultural Engineer : Senegal
- Extension Specialist : USAID/OMVS (Senegalese counterpart>

- 7 Senior Technicians : Senegal

- 7 Junior Technicians : Senegal

Coodity Research:

- Sorghum-and Maize Breeder : France

- Rice Breeder : WARDA (Senegalese counterpart)

- Rice Breeds'- Senegal (financed by WARDA)
-.Pathologist Undetermined

- Entomologist Senegal (CILSS financed)

ISRA/Fanaye will have a broad range of qualified researchers so that no
problems are foreseen in the implementation of the technical aspects of the
research program. On the administrative side, the conclusions are equally
positive. ISRA has had considerable experience in the execution of AID
projects at the national level and is currently working closely with a U.S.
contractor in setting up the production systems research department.
The ISRA administrative structure should be able to handle the administrative
needs of this project. The project will train the research station account-
ant so that he can properly maintain project accounts. ISRA/Fanaye has
already had experience with the management of externally financed research
activities, so that no particular administrative problems are anticipated.

b. Kaedi, Mauritania

(1) Organization

The agricultural research center at Kaddi (Centre National
de Recherche Agronomique et de Dgveloppement Agricole - CNRADA) is in the
process of being developed.



The administrative offices are located in leased buildings in Kafdi, until
the new facilities being financed by FAC are completed. Previous research
has been done at Wandama and Rindiao. The Wandama station consists of 9 has.,
located some 2 kms. south of Kaidi and the Rindiao Station includes about
14 has. located roughly 7 kms, west of Kafdi. Since these two areas are
inadequate for the planned research program a new station of about 100 has.
is being developed at Belinabf, adjacent to the Rindiao Station, about 6 Ims.
west of Kaedi.

Since the Kaddi station is the national research center for
Mauritania, it has established a wide based research program to cover all
areas considered important to the national program. The organization chart
for CNRADA is shown in Figure VI F. In general, the various divisions are
thinly staffed and poorly supported by the national budget. Most research
underway at CNRADA is directly financed and generally administered by outside
donors and expatriate technical assistance. Currently CNRADA is directly
administering the national budget and CILSS financed research (a total annual
budget of about $180,000).

(2) Management

To date, CKRADA has not effectively managed the technical
nor the administrative aspects of its research program. All but a very
small portion of externally financed research has been directly managed and
controlled by expatriate researchers. The Agronomic Research I Project gave
some management responsibilities to the station and encountered financial
control problems.

,The disbursement of project funds will be
tightly structured by a financial management system to be set up under the
project and be tightly controlled by the financial management specialist and
a double signature system for disbursing funds from the local project account.

(3) Staffing

CNRADA ztaffing currently consists of 3 Mauritanian research-
ers (one of whom is the Director), 3 expatriate researchers, 7 research
assistants, 7 research technicians and a support staff of about 77. The FAO
finances one researcher (for rice) and GERDAT and FAC have each provided one
researcher (for cereals and vegetables). CNRADA has been able to develop a
sound research program in several areas but the continuity and quality of
this program have been hampered by low national funding and by diverse and
uncertain international donor support.

Because of the availability of several scholarship programs,
Mauritania now has a foreign training program underway to build up its
national research personnel. Three students left in 1977 under FAC financing
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to study cereal, vegetable, and fruit production in France and will return
to CNRADA in September 1982. In addition, five more scholarships were provided
by FAC in 1981 for training through GERDAT. Three students left in September
1981 and should return in 1984. The two remaining scholarhips have not yet
been awarded. SAFCRAD has also provided a scholarship for graduate training
in crop protection. This candidate has been nominated and is scheduled to
leave for a two-year program starting in September 1982.
The design team has concluded that CNRADA (1) has adequate organizational
authority and structure for the project, (2) will have adequate national
technical staff by the time the project starts, and (3) can manage project
activities, if those activities are well defined and tightly controlled by a
vew project financial management system. Regional and national technical
assistance will have to be closely involved in project and research management
to assure that the project is properly executed.

c. SamE, Mali

(I) Organization

The Samd research center consists of two separate areas,about 20 has. at Sami and 6 has. At Kamenkold which is located about 5 kms.
west of Samg. The plan of the Malian government is to expand LI= Lesearch
areas to about 200 has. of leveled land.

The Sam6 Station is the least developed of the three stationsin terms of research program and administrative structure. The current
research program is run by the director and one researcher, supported by four
technicians. This program is limited to varietal trials and some specialized
activities. There is no administrative service; the supervision of financial,
administrative and farm operations depends directly on the Station Director.

With the start of this project an administrative structure
will be established at Sam6 as shown in Figure VI Q. Besides the strengthen-
ing of research capabilities through technical aszistance and additional
counterpart researchers, the major change will be the establishment of an
Administrative/Financial Section to coordinate station operations and provide
project financial management.

(2) Management

The Samg station is managed by the Station Director. He isenergetic and capable, and has done a good job directing the station given
the difficult circumstances under which he has worked. Because of the small
size of the current research program and the lack of institutional mechanisms
and delegate- .'uthority at the station, it is hard to assess mana&zent
capabilities for this project, except t, say that additional management
capability will be needed.
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The project will provide for a station accountant and for continuing follow
up by the regional financial management specialist. Project technical
assistants for research will also need to carry certain administrative and
management responsibilities.

(3) Staffing

Current staffing at the Samf Station includes only two
professional researchers (the Station Director and his assistant), 4 techni-
cians, and about 15 labors, drivers, etc. This skeletal research operation
is currently financed completely by the OMVS (approximately 0210,000 in 1981).
For the start of the project, planned station staffing is the following:

- Diractor (Malian)

- Chief of Administration and Finance (Malian)

- Crop Research: - Agronomist (Expatriate)
- Agronomist (Malian)
- Horticulturalist (Malian)

- Engineering- - Agricultural Engineer (Expatriate)
- Agricultural Engineer (Malian).

- Research technicians:
- 5 Senior
- 5 Junior

Within the new organization and staffing to be established
at Sami the design teat feels that projec. activities can be successfully
implemented provided that those activities are well defined and tightly
controlled. The Station, with project technical assistance, will only be
managing a small budget for operating support. All other project inputs will
be contracted &nd supplied by USAID/Mali or the OKVS.
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Project Purpose: Conditions that wil indicate pur- Assumptions for achievingpose has been achieved: End of 

purposes
project st4tus: F

1. To develop and strengthen OHVS Quality research is being carried Research reports by national OviS and the Member Sites vii
aRricultural research capacities in out on critical technical and soci research agencies and the OHVS. provide adequate policy direc-
the Senegal River Bapin. economic agricultural problems. 

tion, coordination and supart
Reports by national development. improve the combined Research recommendations are being agencies. CIERDA and nations: scientific

effectiveness of national agricultural implemented by national develop- 
and technical review comitte i

research programs in Senegal, ment agencies and adopted by Project evaluation. will function effectively.
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the OHYS. Research programs are implemented 

provide continuing inputs in acooperatively among the three 
timely manner.countries and results are dissem-

inated by the OHVS throughout -he
SRB. Research staffed by nationals
of the countries.
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4. Strengthened regional research 4. a. Regional research system 4. Protocol agreements. 4. Continuing support for agriculturalsystem integrating national research with effective research/extension Reports and records of research and rural d~velopment fromagencies and involving national liaison assured by protocol research agencies and Hember States and donors.development agencies, arrangements, development agencies
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appropriate national development
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I. Techmical Assistance: 1. $6.4 million for technical Project records and Funds are available and all inputs

6 research scientists 
assistance 

disbursement accounts are provided on a timely basis.
60 person/months consultantsIConstruction 

and technical Issist2nce
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contracts are signed eithout excessive
I Deputy Drolect officer (regional) 

delays.3 Deputy vroject officers (national)
2. Training: 

2. 01.7 million for training
U.S. and 3rd country participant
training short courses and
seminars.
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Construction for national research
centers at Fanaye, Kafdi and Same.

4. Commodities: 
4. 61.5 million for commodities
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furnishings, electric generators,
farm equipment and research
supplies.

5. Operating'Support: 
5. £1.6 million for operating

Support for research station support
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!.C(7) - PROJECT rIll.KLIST

Listed rv,.lnw are ,tatitnry r, Ile,'ia aiplicable qennAlly tc rrojects with FAA funds and project
criteria applicahle to tndivltiual fund ogurces: D.,elopment Asistance (with a subcatannry for
criteria applir.ible only tn lahn); and rconomic Sp ort Fund.

CROSS RErERENCES: IS COIflITPY CIIECKLIST UP TO DATE?
HAS STAtI.nRD ITEM CIECKLIST BF.EtI RFVTEWEID FnR TIlTS PRODUCT?

A. GFNERAL CRITRIA FOR Ppn,IFCT

1. FY 79 ,rp. Act IJnngifrkred* rA5 Sec. 653 (b): This project is being presente to
Soc.764A (a) Descrli h-- ntees on Congress through the advice of programhppropriation of Senate and [louse have been or
will be notified corcerni,g the project; change process, to show the new tol
(1) is ass istance itLhin (Operational Year life of project funding of $13.5 mil-
Fludget) country or Intern-itional ortanizatlon lion and the research program and imile-
al levtion reported to Congress (or nut more tn
than $1 mtllinn nvr that figure)? mentation changes included in his PP

a~ndment.
? FAA Se'.. 611fa)fjJ. 1'rior to nbligation
in rce es ,,tf ',:iiu. will thtve be, (a) eoiyi-
nerring, financial. arid other plans nncessary The Project comittee detezzined that FAA
to carry out the assistain'e anti (h) a reasoWably Section 611(a) was satisfied, in that
firm estlmdte of the rnst to the U.S. of the
a. .lqta17Cr? adequate engineering, financial and other

plans, and reasonably firm cost estimates
Fi. FAe.. }. if further Ieqislative have been provided.

:-rtin is reqiiirWT within recipient rnintry,
%!snt is bax.i for" .rn;.Ptle e.l)rct,% .inn that No legislatLive action required.
t';h .ction will lie ccwqiwlptPd In time to permit
orderly accn-ilistemnt nf pitri,nsa nf the

4. FM See. 611(b; FY 7 Act S Oc. 101.
If fr wate-r or wat'A-_.fled land resource
cnintruetlon, has project met the standards YES
and criteria as per thl. Prtncipleg And Standards
for Planning Water and lelated land esources
d.ted Oct her 25, 1973?

9. FAA Sef.. 611L.. If project is t.apital
a,*slstance ( .g., cnnstr,,:tlon), avid all YES. See Annex K
U. assistAnce for it will excerd $1 mitlion,
has Mission irector certified and Regional
Assistant Administrator taken into cnnsideration
the country's capability effectively to mintain
and utilize the project?

r,. F A Sc. 709. Is project suiicrptlble or
!x!cMuI1Ngn 's-t of r qinnal.nr multilateral
proJect? If so why is rroject not so exected? YES, OHVS is a regional organizat:Lon.
lnfiratumn and conclusinn whether assistance
will en nur ge regional developim.nt programs.
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specifically designed to increase productivity arid
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(2) [104] for population planning undirsec..
104(b) or health under sec. 104(r.); If so, extent
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or regional and international development,.organizations;

(i-i to help alleviate energy problems;

(III.) research into, and evaluation of, ,I

economic development processes and techniques; .Y

(iv) reconstruction aftnr natural or
manmade disaster; U
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"3.' LrASec. 62OMi. -Do naoenr~ preclude.. p ro ltf:r; s a ting the frlean id pro ectsor aCtivitie of Commn"nist'bloc cOuntries, YEScontrary to the best interests 'of this'
'Un'ited States? --

4. A .3ec. 636U2. Is .' i *sai not poinitted YES, AID procurement regulations willto, b; e , wiue out waiver, ror pirrhase. long- be applied fuir purchase of uome non-U.S.t m lease, or exchnge of r tor vehicle .o u" ...... . s omnufactured witside the United States, or .. ource origin vehles-guaranty of such trnnsarti.n?

T'r."-' '

o,.", A 
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LAID~~, 11NUO fit, 1, A;l',s : t;

FA Sc.14 F) op frPerforman cr o..hortio ...r Iomo - ivi nr cn'rcf persons to to 
"pr-ctice;Abolrtions, to pay for perfomanee f YES-

ifloluntary. sterN ftiO. or to coerce or
provide innciah Acont.ive'0 any person to

b FA A Sec'. 6202). To compensate owners
roa expr pria teon natol n n .fzed property?

C. FM' Sec.' 660; To finance poli ce traiiiinq YE
or other w en forcwnnt ass itance., except fr
narcotics proramns? 

-
d. FAA Sec. 662. Foi- rTA acti-iftifs7 YES.

et.~ FY 79 Lv..Act Sec. T4Topay pensions,
ecFom I a r eronne I? YES

f. FY 
.

7 t Sec. 106_. To pay U.N.- YES

g. " "79A ,. " t Sec. 107. To carry out1' -FTHeEiis29Cd) and.ZS1(tt)? . YE(Transfer of FAA funds to rmlttlateral
mrganizathi~s for lendinq.)

h. F!_79 App. Acrt S-c i iz. ro fina'nce theexport of n"cFPa leq iiiRI tie 1, or 'tecfmoI!T' vi YES(ir to train toreirm 'n*io,,s In ~imclimr fields? 
.

I. rv~ 19 Appj. Act: cvc. 601. To tie' used frirPulct-n rognla purposes within United YES.............States not~ authorized by the Cnngros.,s?
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ANNEX C Daikar. lob

ACTION Comme~ ou le savez dl'JAi, ir. H;,ut-rommr,!-nuri:1t 1jv 11O.470 Ct

1wF~ t~ m b '.. c n t -.1 n endunt dc. n en .Ior(.uf. annilifs til rcu z n r i r i
- 00Vde r,,hcrche :iriccoV dnns le hnissin d-i fleuve S~ni'wi2. L'-s agence, '*n 7

natinale t-1or, pie e Prgrainr'-es N-Itions L'nins pour V6.v1cpp,:!, i;e
I' lurg-3ni .saL Lori rolir 1 A I i men tat Li on et I ' Agr!i 0i1 irf ( 1UD~/ I AO) cnt part 1: (.,ip)

Ot-d&.puisr 1os arvritles Go. 0,:i 1970 -i 1976, la FAQ a I.-is wip j-art tr~s activc drans
-3 DD!Swo' d i r-r ti on rip -e jim irrnimnr rio rccherrthe. *,iri rnir? ,f-t, -1 *ris; I-' 'r"'de

ifP 91 Frnlye ati a~~.~.,;Tir Mal; '.t 1'-i**I1 !tl~r 211

Ii~ O%, A la drartii de h 1 'O.!VS , appuye ell cfr:. ;ir le I~.iFO I'U17-f-I' t
RegI Gm tirni ator troiv: ventres, 1 '..itillzw,'o I '3e r,1.lancv te-lii'ique a~t a rri!;

__ :in charge- les f'rai!* df? fonctionrcpvvnt dtv 197h '1 1978. "'tt assistanice de
U p 1 ATD a permni.i aux centres de contirli'vr A ronctirnrinrr a't -'poursuivre3 ;C) "S:L g urlro tcrr.-tin bien qiie I 'rszt-inA7 Iv 1i FAO/'!!T) -.it pr1.q fin.

L,"s [Eta t rnembres dr- 1. 'I'.IVS SOLI 'eux de rvn,.ait1 er le prr-gr-Rm!nieI
EP Us d" '1 nsrtrcturu~ r'gi onrale dorit 1 'tince der. pr i nc i. pale:-, ji.J.; I i.cntl ons r:-,:Lv) I-~'~v~;p~. dn :,F teur igricole nvtnint. denrzind,' axi de'
Sup ~ 1 " l.V; dc mettre :3ur pied un prfgr-arme de rvt-herche Ajzri %-I t. Cc- progirnn'mp

do., 1w re"-rrittrc. dv dt~velopper Iv~s pos.si hilil *Cs V"ine r---h. rchc nctnt'u d-ins
r- : 1, indiuv ~i~n to' iQen-1 1,ii~~nt prri'h. .it * -I * ii ;inoran
or4PuI v r': venu i ht.-~ vy- ins Ci prof~r;imtin flit p:r~;c-nt5 -t a~rp'Lori-- do In ritii on

0i Viwab- dli Cl1ub di Sat- ie (i At trwn, C;irvuida "ni *n i 1977 * Par 1.a :'iiil* , I1-' r) a
* ~ ~ I i.- 1 ;' 1*1 pie 'i#e ;wie.i ,:trino: (hinnu ( ~Llrr ,ner dc* i* i'ii-iry- dr r' 'o

finl iort:,pr:wmi. I,- ro.'I -rchv n doie: t'tl'~ .i a. . 11 "11 ' ;I''t d, 11:11Y . . .

de 1'com~ni L I (nl 1c!j' d", r~ncontre:- :,v,-.* 1,-n El t: ,.:I 1.1'~ 1:
r.~ ~p~ I1 r, P' :t. I In'.r 'i.. r rEPTA.

T-ons-o*"ir Payid ".HKAR\Pit:

v.1 .i I
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14'(;ANISATIOtJ rL'uLf LA P.INE EN VALUL14 DU FLEUVF SENF!AL
b

ANNE'9 C ,MVsI¢

DAAf* / tevOf
'. ./,.,, , -'

.7a lormslfr he Directeur
de L'USAID

DAKAR

Monsieur le Directeur

Au cours de la 15L Session Ordinaire tenue h Bamako du 17 au 20
D6cernbre 1981, le Consefi des Ministres de I'&OVS mla. demand6 de vous
transmettre quelques observations contenues dens le document ci-joInt

relatives au rapport de factiblit6 du projet OMVS/USAID de Recherche

Agronomique phase II, rapport que vous aviez soumis h son approbation par

le blals du Haut - Commissariat.

Ces observations ont 6t 6mlses par le Comit# Inter-Etat de la
Recherche Agricole (CIERDA) qul s'4taft 6gilement r6Liri 'a Bamako h la rnrnme.

p~riode en vue de dtscuter le rapport.

11 Importe que vous les preniez en consid~ratTon dans la reformulation
du projet que vous comptez semble t-1I entreprendre 6 la suite de commentalres

*formuI.s Par I 'USAI D/ Wash ington.

En esp(,rant que ce travail sera conduit avec diligence pour permettre
le d6marrage effectif du projet dans des d61ais raisonnab,'es. je vous prie.

Monsieur le Directeur Gtnral, d'agroer Ilexprsio de mn consid.ration

distinguee,

Mokhtar Ouid HATBA

un dor:',ment
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FOR UIQET PRJECTWAS X-Li i A* TIN ADITO TOTEP oMTSp ii .. U'

FRMUSI/ENGTADDR'M.L. itu

IN ADDI(T!'SEPARATE!IS PCPRS THAT 4a, ~v
FROM17 MSIE G& THFD DR. ',CO LDED TFAM MISIN SHLD
AMZPTIAKUO WRFE S ltlf TATTF JTO CCUNNCFFI PST

T STT FCDO IN;THE SERTE S'PAPES" COLS"Ol

TIN'STTRE'NTEISSUES PAPZRS. WERE 'S'OO71 1flED.
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ANNEX 0u

TY:I fhCOffStLTATS

--P :TFFPP -ITT. mn AN ITF. DU TO T11! LARI! AMOUT,'
.FfRTYFR, TrF 'IFT SIFOUlD J'PFOR14 A 115*7'RFNFITANATSIS'

0! LM 'TOSSIBLE T PE ~tLTED AS:PAW1'
Pr' TETRS ARCf/?'XTN5 I ON EFFORT.-

-r. IOTH TITLE ri '4ND* PRrVT~r IN-171TUTIOlS 0YFlw
ADVANTAtG!S FOR CARRTING OUT T7Z TICitticiCr AssmiSNclPCRTICIIS OF 73F PROJECT'. THFRLFFORT,coeION HTD NMC'? FE fLitrTED A!!D AN! RFP' FOR OPEN BDrPDTNG' TFNTrArLT

-- F. GIVEN THE. NATUST OF TffrS PROP.CT, COttPUDwrOt OF'
9COtJOMIC INTERNAL, RRTTS' OF RTTURN :VILr NOT YF Ru~RCW!VER, ADrIt'IOPNAL sPEcryrc lNFOPMSIroN. WILL PlNEED~p

2.TC PROVI1'1' THP ?AS-rS YOI D!TER~wINTN- T" ECON0YrlT~ rrNFl-NTSS OF A DOLS 1,7 MILLION AID riivrs?MNNT. ri T-TTS'C04-.NECTION',. RE&SOtJAILY ESTIMAITYS OF, TAN rBLE.Or7T.' ?7FI7CA N 3E EXPECTED WITHIiN TlRY 6-M]AR LOrIL NFc!ssAt?t.
VXAMPIES. OF WHAT SUCS TAflc-iLr OLt'PUTS 'MTG .TT B3! ARE.(1) NUI'BERS'tIVEL OF DEGREE TPA rNtIG/AREAS CF 5PTC'IALT-
Z TrON Zn7isrorl!p'po FO'ACE or TliX HE3!EA'?CH- ItiS?7TYTrons,
(AtJD/OR T" OMVS WEIPER :CoUNRIES),; (2): flUmRKER A.AJI -TTpOF COUNfERPART STAF7' TOTBE PROVIDED BT OMVS t1E?'BFR
CUNTRIK3't (31 TIPErS OFWRZ5sAT. 7TrATVS1TDrTS, fl.BDTCONDUCTED, AND (4) POTENTIAr rN.CREASES 'NPFODrCTTOrs Atir '7 TFLDS. NITF.;R OF FARM-RS, TC 13- 9r7E~ AN'D oGV'r' srif

IVIDICATORS OF BENF;F17S THTA7 C'AN-31 EFEC TE WTHTff*,EACCOMPrTSHMENT OF T7-! PROJECT 'S _RXS'TARCHr O?,TTCTITS S17CW
AS' TO TEST' IMPROVED flARIETIES':OF R&:I4YXD, CROPS rN FAR r'-L FPS' FTELDS , OR, TO' TE;Sr LEVELS'/T7f1IN 0? PFRT'lIZTR'APPLICATION ONWSHLECTD GR OPSTTC,. DRESN-rFr
Y;3' AvOVY WILL, .OuIRF A: CI;flR7R,,D'!"TTNi~rrotuor sr!rprcRISFAR C'! OBJXTECV!?S MHAN- IS* EV'IDENfT'f 7r. PP ' Af1ENDHEIUT.t't VI~r pg,* DIFrcut TO ADDREST ITEM 'F* I AIOvTI W T TF 071
A CIYAR Dm~Nrmr6&. Or SPiarr' FSYAPlCr-FJFoC~r-r!S

'A".WTTTCR' APPEARS "T0- Wnr c LA -rGri TMX'P? lAMrNDtA.vr t--TYFL!SS ,. To - rLLUSTPATE WRA7TF IFXPECTYD TN Vir'm F.4, r.Z"* US 'A SS UlY TUAT 0o9g OF:,THF RES"E&PCW OJ!CTI~rjT; 1 TO-
IEFNTIFT 7ARr 'IFS'O ,liTTT T ,Wrc)TT !?~ w MINIUM RrlCoU.LD IAICREA3E CV~FlTN7: TIFL)S- ON FARrnls' ,rr'-DS* 7T, SAT
SPFp('1.NT. )/mY T~m-LTOTP CAN VTH7IJ 'E cnmt~A7T)"'VF~T DETTR'MT141NGa TFET.rPECTYlp INCV!TAS.E IN TITY TCTAT. re""-,r"CTION-ON FARMERIS" 'mLDS , TTI'7S A -rVFN PIUMIF'7 OF ,'TI!'APLF '!YCTAR3S jrL'AND. ?T? Pr-OJ~rT COUT'r THFN 'i s.ar.

TO' BjtXPCTED TO CONT?.r~Tr! TO OUTCT:'T? tC73 7ASTY 0QU' 't"
''Or TFOUStI.lP TON5_ (IT td7LL!Z" 01''OT TO CrTO'" I H

5 ~~~ ~ ~ ~ A r 5~ )'TT '-



or r4R,-* r , ti T 1' 17 , 7 r 7A '7 5T T7F. Cks! T 11 T, k17

(TV APPI ICAT'L., 1 N TO' P(V' it! AN'p Ot1TPrT ,'TC

T3t~TT~T( TT'AT -Tr- ~T T "AT NOT 7r R.T
JDPRIK( THI iLi7i OF T117' flrJrr:. FNtAT.tT , A S N .i T tfT-
CATORS TS* r.C;.3I'flF O'N VT7 LO, rr&tf'T HI31-, - ?AlIT7
A!'lP TAcGFTED. OTRTERWISE, TF'PE 'VTIL F LrTT.T ?4STS nr'
VHALCH TO JU'DGE STICCEFS S OR.1AI?~ OF THP PROCJ~CT.

-C.DISCUIS TON OFO0TTEER DONOR ANEr ROST? Cr)tl~TP
FnrNDI 11C
I-J k RFA W ILL L I .EV I S TF 13T rr!ssAPT.TO P"0v71-7 P 3 BAS

ECHDYTR~#INIG TF A'EVACT-01 TNADElUACT OF' ST!PPO1DT
PFING PROVIDED TO ACHIEVE THE PROJvCTOS GOAL or INTF;--
PATIP PFVT.LOP(HEKT Ttl T7T. STKrr"AL R IVER P.A.7N..

-F.* A TONI-TTDRI- FTS'2Alj'h PLAN AC.CO-M?ANIED 'BY A MC77
P.7AI-TS'IIC A!JALTSTS OF T!17 AESCR,:PTIV? c4pArIrT! FflR PF'-
f~rPRENT COSTS, WOU'LD WTVT'PT T737T~TCLIN PYrTTIN5 7PCTA,
TIONS IN T!!! PROPER PFSPICTrisr. AS INDICATED IN T17 --

AFR/DR/ARD ISSUES 'PAPFR, TEEPURP.S' O'F THE LOt4I-TE~ll
PTFSFARC'? PLAtN IS TO Pv,0VTDF AN EALT INDICATION"OF
TT)TURF INVTSTIIFIJTS AND R47CUERZNT COSTS NYCTSSl'T TO
FUILT OPERATIONAL7T, AND INSTITUTTINAL17E AGRICITTTURF
pFSrARCH/TTFNSIdN EF70ORTS IN T1R! RIVER BASrN' AREA. A
24-TBAR? TIME ',30OFI.Z Ol* IS SrGG'FsTED, kLT!HOrTGU T!TS MAT P F
V'RIED. DEP~r4DING upnf' Tril MISSION' S D)TTFRMINATION OF

I0IJFt QUOTE USEFUL UNQUOTE R71SULTS CAN PT. 'ETFECT'Fv" TO BE
AVAI1A'QLF FOR DISSP!-II1ATION TC TTRY t&JOI1T'rT,' TF NCT ATL,
OF THY TAFGET PFIFICIARIEFS. IT IS VNVISTONED TiAT TITS
PL~AN WILL MITIGAT! AGAINST FUTUTRF FRAI'mNTATTON AND
DISCONTINUITY OF DONOT ASSISTANCF A1ND OMVS MEMvrR
rOUNTRT EFFORTS, AS H!AVE OCCURRED INl THlE PAST.

4. IN' ADDITION TO THE'r ISSUES PAPERS AND T!!lrAOV! V St-
GTSTIOtNS9 THE -MISSION tAAT'WSFHTO ADDPRESS THE FOTLOWINll
QUSTTO~l%3 IN' A. SEPAP.ATF SECTION:

-A. HOW DOES- TIS P?OJFCT FIT INTO TFHE 17SID STRATE~v
FF O tVS DEVELOPMENT? DOES IT FALL. SW'T7N CtPRYNIT.
AFlICA BUREAU RIVER ?ASIN DEV!Lrr'.ENT PRIORITIEFS?'

-P.t TS IT PLAUSIBLE THAT PROJECT ACTTV.TTES'C~trtD
MVRF EFFECTI VELT IMPI. ttNTTr, AS SFPARATE PTL7~T
PPOJFC"4S?

*A. (GC/kFR 'DOr'S NOT 7ORFrr ANT PICM.1!MS AT'T7:3 TIPIT
T'ITF TNE A'T'!ORTZATTON OF TrITS PRCJ"CT T"07TTC IT DEPE~JrSP1P,,O TNI~ ~TIND NA SYTUAPCY

--B. ANNEX G VAI.VEP 13 INCCO RTCT. TE TEHICT.! ANqDK £CVT~PJFT P9:'CUR'"'MFTF 'AVI? T IENT .7USTTFICATTC145 AN4r
r~STFF THY SIT JEOT C-7 7SEPAAE.WAT,IIRS. FrT,!R ,

.WArvrFT ?OR 'A1 1II AFPROP~r ATF ;iAflD"(0O 7 .CITArI" 1 "0

JUANT. RATICS ICR AIlTW. Cl1rE .*dl PRO-:

r rr T
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ANNEX E

INITIAL ENVIRONMENTAL EXAMINATION

Project Location: Senegal River Basin Devalopman Organization
(OVS): Senegal, Mauritania, an ali.

Project Title: OMVS Agricultural Research 11, Phase I (6Z5--095

Funding: $13.5 million

Period of funding: FY 82 - FY 87

IZE Prepared by: Peter H. Freeman

Action Recommended: Negative Determination. No further
environmental examination needed, except for
risk/benefit analysis of pasticides to be
used during the project, other than those
appearing in Table 1 of this IEE

Determining Officer: David Shear, Hissio Director.

Date:

Bureau Environmental Officer:

Concur:
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INITIAL ENVIRONMENTAL EXAMINATION

This ME served as a project design aid perhaps morzeo than as an

evaluation of a project to ascertain whether or not it should bU.\subjected

to an environmentaL examination. The review cable (Annex D) specified

that construction activities in the project and the risks and b'enefits of

pesticides to be used in reseerch should be examined. The risks/.beuefit

analysis benefitted g:zatly from the advice of Pat atteson-of- the Consortium

for International Crop Protection and from materials she prepared for the

risks/benefit analysis in the November, 1981, Environmental Assessment of the

Semi-Arid Tropics Crops Rasearch (Phase II) Project (Mali 688-0226). Bill

Settle, USDA entomologist with the Regional Crop Protectiou Project, 625.-0928,

prepared the risks/benefit analysis for this LEE. Peter H. Freeman,

AID/Senegal's Environental Affairs Officer, coordinated the preparation of

the EE.

I - Nature, Scope and Masnitude of Environmental Impacts

A. Project Description

The purposes of this 6-year OHUS Agricultural Research II

Project are:

1. To develop Senegalese, Mauritanian and Malian agricultural research

capacities in the Senegal River Basin, and

2. To improve the combined effectiveness of national agricultural resear

in the Senegal River Basin through regional coordination and prioritization.

I/ This LEE incorporates technical commentary by the Office of Agriculture*
Bureau for Science and Technology (State 126157).



Research that would be undertakan in pursuit of the 'first puroose

will seek to adapt exiscing research knowledge as well as tarmers

knowledge so as to achieve improvements in existing production systems.

During the project's 6-year life, adaptive research willbe centered.

at existing research stations, at. Fanaye, Senegal; [aedi, L~aia;

and Same, Mali; in the Middle, Upper Middle and Upper Valley portions

of the basin, respectively. Farming systems research would empbasize

irrigated production in Fanayj, irrigated and rainfed farming in

Kaedi, and rainfed farming in 'Same.

Project outputs will include improved "technical packages for

recomendation domains", in major ecological. areas of the Basin;

upgraded technic.,il and professional., skills for researchers sud

associated professionals; upgraded agricultural facilities for

stations at Fanaye, Kaed± and Same, and strengthened region l research

coordination. Practices and technaiques will be rrea.rched in joint

field trials with existing research and development agencies and would

take place in farmers' fields.

The program would eventually establish inks with. agro-Indusctrial

entax-drises in the region, i.e. the seed and agricultural chemical

suppliers, food processors, etc., through periodic seminars and other

forms of consultancies that would assist to implement results of

adaptive rese&rch.



Prior to extension to the farmer of technology packages which
include pesticides, the cost effectiveness of such uses will be
determined, as well as relevant economic thresholds, as discussed
on page 16 of this EE. Short-term technical assistance to be
provided to the project will include 15 person-months of cons-ulting
services in integrated pest uangement (IPM).

Existing research f& -lities will be impoved through tne following

building and land development:

Fanaye, Senegal:

- eight houses

- two office buildings

Kaedi, Mauritania:

- four houses

Sami, Mali:

- five houses

- office building

- laboratory

- storage sheds

- repair of existing buildings
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B. Examination of Environ-nial Impacts

The environmental impacts that will be generated by this project

originate from two different categories of actions (1) coinstruction

and land development, and (Z) research on-station and. in hmazrs'

fields. The total geegraphic extdrnt of the affected environaenthis

very small.

As stated in the anvironmental analysis, the prospect of wide

difZusion of the results of adaptive research puts special importance

on the selection of pesticides and pest managemant cechniquas that

will be studied. Thus a closer look was taken at the pesticides issue.

Pesticides to be used in the research have not yet been specified.

Pesticides curTently used in fields and in research were, surveyed

(Table 2 ) and an inquiry was made to assess the adequacy of pesticides

handling in terms of environmental and human safety. Since pesticides

have not yet been proposed for the research program, the information

generated in the 12 questions used for the. risks/benefit analysis responds

normatively to future project work. It is proposed that the information

from this review and analysis be used to guide use of pesticides in, the

integrated pest management research component of this project.

Specifically, project implementation plans and research extension agree-

mnts (See Annex G ) between the research stations and col-

laborating regional development authorities will contain sections

specific to the safe and ecologically sound use of pesticides, as set

forth in Section II below. Short term consultancies in integrated



pest management, planned within the project's technica. assirrance

component, will be used' ,to guide these measures.

Construction and land developmnt impacts at the three stations

are assessed on the MEE check list, attached. Total surface azfected

at each station would not exceed 17 or 18 hectares.

Temporary disturbance of the

physical environment during construction is to be expected, ard un-

avoidable. Tree plantings and building layout are designed to buffer

environmental extremes. 1t is expected that the design of irrigated

fields and the irrigation schedules will be such that mosquito breeding

in irrigation ditches and associated impoundments will be negligible.



. Risk/BNuefit Analysis of Pestides

This analysis fcllW8 cl0661 7 similar a=Lysis done -r 'ec

U8-226 Semi-AU T opics.. Cop. sea-rch, Prige =, whose activities

incidenta . vould be undartaken, ,, pa4V,; at the SumS station i, fll
The Present Prject wa not planned wit& the sam specifb4y. as the
Malizo esearch priject. Actual pestcides that will be used Ramo uo.
been identified. Cousequenctl a list of pesticides presextly in age wag

obtained, (Tables 3 and 4-) rnd &. List ws developed of pestiLcies that
would be acceptable to, use i= the f ture, -based. owpneaene EPA st&wus ol

pesticides (Ta&les I and. ).

Regulation E6 equi-es tha all peticide S to be finance& b&" C eL

reviwved ia the light of their EPA ruizlcoy status, and that prefer@nce
be siven to. pescicidez which ara currently registemed. by the U.S.. Ezfron-

Mntal PTOtection Agency CUSSA) for the; same or similar use with'reav~rc-
tio. If any pesticide for Whici notice of R.ebuttable Prsumption Againz-

Rgistration has been issued is select e for- project se., an canv===m.l
assessma=n concerning- the specific use ust be pepared. As- a. mnter of

policy-, AfIX active:7 discourages the, s. of pesticies vhic. falL intc' the
restricted' category because. of. hawd to humans.
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TABLE 1

PESTICIDES RECOMMENDED FOR USE IN THE OMVS AGRICULTURAL PROGRAM

Pesticide Acute Oral LD50 EPA Registration Crops to bel/
MG/KG Status treated-

Acephate 945 Reg. without all
Restriction (RI)

Bacillus
Thuringiensis Non toxic RR all

Carbofuran 8-14 (Technical) Restricted / ,W'.M.V.
490 (formulated) (See table 2)

Diazinon 300-850 R all

Dimethoate 320-380 RR R,W,,MS

Fenitrothion 250-500 ER (See Table Z) all

Glyphosate 4,320 RR R,W.HS

Malathion Z,800 RR all

Oxadiazon 3,500 RR R,W,MS

Thiram 780 RR MS, M

I/ R: rice

M: maize

MS: millet/sorghum

W: wheat

V: vegetable3

all: acceptable on any of the above.

2/ all liquid formulations are restricted because of their hazard to
human health; granular formulations up to 10Z active ingredient are
not restricted.



The principal reasou for pesticides being used in the projecq i r- emine

their potential, for eventual farmer level use. tideae"prsa4-whe

envircumene based upon. project recouendations is onLy one step. removed.

Therefore care ose be taken. te obse'v Reguladi.. 16 durig the caurse of

research activities- conducted bry this project.- This iLT c S=.

with para Z6.3 b)" in everr case, by mans of proje% mend:-

A. Environmental Ezaminatio

Pazspaph 216.31 (b) (T) Ci> of EnvironmentxZ Procedures ezLstftise tte
procedures uted here for'evlating the risks and renefits t pesticide..

Ir the followint, twelve .points are addzrssed im accrdan es wrt thi

procedures

I. The USZPA. Registratio. Statusato tha. Raquesed, Pestiideas.

SpecIla pesticides- hwm noc beem requested asw yer- ?a&e EL ries
the pesticides recomnended for use i. the OMVS Agriculturasl Research, Priect

OnLy pesticides roestered b- the USDA for thoe same or similr uses (vithot

active- or proposed regulatory action) are include for initial use in the

project.

Z. The Basis for S'elction, of the Pestig-4es

Docail of the tecumended pesticides are presented. L= TabLe L..

No restzicted forgatious am proposed. for use. Prior tv entaing the

extension phase, any uses for which no U.S. Colerancas or FAQ/WHO U..L.S.

have been established will be covered by adequate crop residue daca. The

recomended pesticides represent a range of dilferanc actions useful for

poteunial use against any- anticipaced problem.. Ca bofuran. for nscance,

i. a very effective syscamic insecticide useful against a wide range of



insects that feed in or on the plant Bec.aue it it incorpprated into the
soil and taken up into the plant tissues, its effect on tarVf- orlinisms is

reduced. Cabofur n hydrolyses fairly rapidly in water. Acephate, carbazy

dimathoata, feairohion, and malathion aO fariunlated as liauid or dusts ft
usa against foliar insects. All have modaerate to low toz4ty to vaz blooc
Anmals and do not bio-accumulate. They .aI biodegrade fairly'tapidlyL in. th

enyironmen=

B. n--us thuringiaj is is a bacterial i secticide widely used in the
U.S. wiih proven efficacy against Lapidopterauzs pests, (moth and buterfly
larvae). The two herbicides, Oxadiazon and Glyphosate, are virtual.. noto

and have proven efficient in post-targance reatment of b-oad-Laafd pezv
weeds. Thira is a. fungicidal seed treament that .may prov vay vaLuahla

controlling ealy plant mortzLity caused by Downay mildew in sarghum and mil

Table Z.. Detailed Description of the Requested Chemicals

ACEPEATE

Type: An organophosphace compount used as a contact and systemic insecti

Toxicity: LDso acuta oral: male rats 945 mg/kg; acu=t dermal; rabbits

greater than 2,000 mg/kg.

Formulations. 7M soluble powder., 50% WP, 2Z dust.

Uses: Vegetable c=opu; cereal grains.

Dosage: 0.5*- 1-0 kg s.c. /ha.

Precautions: Do no: graze treated areas- toxic to bees.

Additional information: Moderate persistence with residual activity of
6-9 days. Relatively non-toxic to fish. May be combinel with other

insecticides.
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C&RBARYL

ype: A Carbamata insecticide, having contact and stomiah poison ae{ou

vich. long residual effects.

Tozicity: so, acute oral: me rats 800 mg/kg;

cute deal: -rabbits greater than 200G,,a/za.

FoXMations.- $ and-IO% dusts, $ and I0Z granule",. 4.b bgaJ. fn able,

50% and 80% WP.

Ersa Vegetable crope,. ceraal crops., rangeland,. comercial buildins.

Very good in bait. against zaashoppe=r.

Dosag&: (see appropriate guidelines for spect.c rates'

Precautons.- brot compatible with alkalinse marals.. Does we c===I-.

spider mites. EHghly toxic tao bees.

Additional informaci Compat:ble.-with other insecticides and fung .ades.

Same syste-Ic action has been shown COnarols the gas of some insect

species. Tox:L:Lt"- increases as tazperature increases.

CARBOFUN

Te: A c=baat:e compound. used. as a systemic and con tacT stoMach poison

insecticide - nematicid-.

?czi.ci~ty. LD Sa Arcute oral.'razs : 8-14- mg/kg (technical).; aute, darmeJ tab bits
3.400 mg 75%. vp/kg. .ittle or no cumu.ativw. toxicity.. GrAnmLar form.lation

ca=rbofuran have an acute oral LD5 0 of 490 mg/MG.

?orMuLatios- Z, 3, 5 and IOZ granules.

Uses: Pricncpl.e use wilI be for rice although can be used on cereal grains

and peanuts.

g: 0.25 - 1-'0 kg a.i./ha. Granular formulation encorporaced into soil

before flooding or broadcast no later than 30 lays after flooding.



Precautions: Do not mix vi.th alkaline compounds. !iill support conbuiti

if ignited. Toxic to bees.

Additional information: Half-life in soil 30-60 days. Although Cazbo=

has a high acute oral toxicity, grwslar fomulatims are considered oaf.

to use if the .n-nales are mot applied directly by tue oft, hands but

instead with an applicator device. Although the deml toz:.c.ty is nor-

mally quite low, intoxication can occur under hat tropical conditions

if improperly handled. .Zncorporation into tha soil before fnoodizg me=an

that its distribution in the environment is Limited. Furtherore it iz
fairly r pidaly hydroli sed in water, especially in elevatad tampaures

DIAZINON

T.pe: An organo-phospha.e insectiaide-acaricide with contact and stoma

poison activity.

Toxicit.7: LD acute o

of product; acute dermal; rats greater than 2,150 mg/kg.

Formulatious- 40Z 50Z WP, 60% EC, dusts, 14Z granules also sold mixed

.v/fertilizers.

Uses: A wide variety of cMops including rice, other ceral grains,

vegetables., and fruit trees.

Dusage: 0,25 - 2.0 kg a-.i/ha.

Precautions: Certain wild birds a.re highly susceptible to this compound

Do not mix with copper compounds. Toxic to uems.



FEMRTROTH rO :

:y22 An organo-plfospate insect9cida- -mitnim
by coatact and as a stom&b.. son.

toxicity: LDS.O0 acute oraL; rats 250-500 at/Ic;
acute de'uiaL: Miw gsacer than 3.,OrO0m

FoaruIaCtluG : .0.,0,60 a-d 801 IC, Z-J- lWta, 40Z WP?
3Z Samules, 1000 $IL CC CUL7).

Uses : Cece1& and veStabI'e crops.

Desate : 0.50 - 1.5 kg a-i./ha:.

Fracamcions . 'oxic to be,. aoderat.LT toxic to tsb.

Additional Somevwat effective ag$i.js mices. GOeO
Lorua.tiou penetraCive retiom. Expresse-d ov£iLid&L

a.cCivity.

HAL.ATH tON

An organTo-phosphate Llsectcid.e
sca i-cUA..

Tozicity LD.S &cut& ar&L: rats Z,800 mg/kg;
a-:e" da.maL.- ralbbiLs 4,100 mg/k:.

Formulation- : 25 and. 50Z W?, 4.,5,7 and 9.7 EC 4. and
5Z-dusts, 4% granules, 5 and 101 baits.

Uses GeanaraL insecticide

Usae : 05- 2.0 Kg a.i./ha.

Precautios- : Toxic to bees. Somewhat toxic to fish.
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OXADIAZON

Mae, : An ozadiazole compound: used- as 'a selec-
tive p re-emergence herbi4

Touicity : LD5 0 acute oral 3500 mg/kg.

ia€ting to the eyeas

yo.mutation : 2 EC, 75Z WP, 2Z granules, 4-16 Flowabia.

Dosage : 1 - 4 kg. a../ha.

Frecatutions: 7Perennial weeds, with the excaptio-n of

bind weeds are not- control.a.d.

Adiitioual : More active on broadleaves than grasses.
nformation Very low solubility in water. Non-volatj

persistant in toil giving season long

control (half life 3-6 months). The cke
mical is absorbed by the young weeds
as they grow upward through the treated

soil. More active in moist than in dry

soil. Also kills by contact poat emer-

gence. -ainfall or irrigation is requi
to acti'vate this material. Has little

or no effect on the weed's root system.

Compatible with other herbicides



GLYPROSATE

: broad spectrum, pose. emeignce-,
translocated herbicide.

TozxeitZ : LDso acut. oraL.: rats 4320. mg/kS.

May cause eye irri ation.

FormiLation. : 36 soluble solutiom.

Dos: . - 4.0 kgt/b.

Preca:utions :-Do. not score in galvanized or uuLL=*dt
steel spray equipa A as f.c wil.t raact

with the metal, causing s highly combus-
tible l-as. Ver. lo crop sel.ectivity..

D IMT EOAtz

T: An. orgao-phosphae. insecticide -

acaricide with ouca.Ct,. residuaL and
Systemic activi.ties.

__ 
.ox 7  LD5 . acute oral. rats 3Z0-380 mg/kg;.

acute dermal.- 610 mg/kS.

___________o t 2Z SC 4,. 5, Z5 and: SQZ~ 7.P.

5 and1OZ SranuLes,

Dosase : 0.25 - 0.50 Kg a.i./ha.

Additional : Effective against. many insect larvae. doves
jnformacion toui-t the pL= ra~id3y, Half-Li .e In soL

Z- 4 davs. Nben using, imprmeable Flaves shot
always be worn during mixing and both Long lagg
trousers and long sleeved shirts should be worn
when Qppt7ing, in conformity with current La-
beling (May, 1982).
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TH IRAM:

Type An organic compound used aA a pzotec.-

tive foliar fungicide, a-rvnea treatment

and an animal repellent.

Toxicity : LDs0 acute oral: rats 780 mg/kg.

IrTitating to the skin.

Formulations : 60% dust seed protectan,

Uses Seed treatment, vegetables, and cereal

graIns.

Precautions : Treated seeds should not be used for

food or feed. Do not handle treated

seeds with bare hands.

Additionl : When sold as a seed treatment it con-
. infomtion tains a red dye.

3. The Extent to which the Proposed Pesticide Use of

an Integrated Pest Management Program.

Currently, nothing exists in the form of an integrated

pest management program. Although several HCNI researchers

may be familiar with the theory of I.P.M., this would not be

sufficient' to ensure orientation of research in this direction.

No full.time entomologist or I.P.M. person has been budgeted;

however, 15 person-months of I.P.M. consultancy is being provid

This works out to one person-month per station per year over th

six-year input period.
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The bull of the I.P.M. input will therefore have to Come from the. FAG

experts attached to. the CILSS I.P.H. program. There will be one stationed

at Fanae., and one in Mauritunia.

The role of pesticides in the long-teu- res6tarch goals would be as a

seaud=7 integrated pest management coupouent (t). t*ae UW with this

viewpoint the various pesticides would-be invostigated. for e ectveues. ix

controlling specifti key pests and occasional pests, whe ttee t. satvpm

Specified population. threshold levels.. These econoamia, thresholds w*.ll bw
detezmined ad each pesticide siLt be evaluated ecouomcally. Miniuzz3 dosaga

levels will be docermied, as i. aw effects om non-tarpe o -Sim,

(beneficial insects)

.The West African Rice Development Association (WARDA) is ant assenti.

contact to be iniciated and maintained. WAJDA has am expressed interest in

1 2M for rice and should be consulted for research data on specific problems.

WARDA maintains. a research station. at Richard Tall. WARDL has pevtously con,

ducyed a tlra. week training couxe, on. IPM in Monrovia. The possibility exis
of conducting a similar course for reseach and extension. personnel.

(I) tPM strategy defines three primarT management com nencs (mechanical cont-
biological control, use of resistant varieties), and one secondary manaament
component (pesticides). 3a single management component is solely employed,.
rather, management of specific pest populations is undertaken with all three
primary components If pasS ble. ?aesticides ars held as a secondar. ractic ta
be employed in those instances where pest pciulacious havw. surpassed economic
injury levels.

Tntegrated pest managemant (IM) is the reduction. of a pest sp cies or "
of such species to a level at whicmhthey- coatiituce no significant retraint
a. crop or other resource, through an understanding of their acology and the. u
of a variety of methods and. techniques. - PM seeks maximun. use of nacurally
occuring pest controls, including the weather, disease agen s, predators and
parasites, use of crop varieties possessing pest resisconc characteristics an
cultural or environmental management techniques (such farming practices as cr
rotation, pLanting and harvesting schedules, and destruction of post-harvest
pest residues are emphasized aa primar7 management components. Artificial cc
trol measures notably chemical pesticides are amployed as secondar. managemer
components ana are used only as required to reduce and maintain pests at tole
able levels based on entire criteria developed to identii7 when and whers car
trol is truly justified. The ultimate objective of UM is to control pests
an economically efficient and environmencally soumd manner.
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IPM input will therefore have to come from the already existing

expertise in the area. Specifically, there are two FAO/CILSS IPM entomo-

logists, one at Fanaye, and the second at Nouakchott. (The Nouachott position

is to be moved to Ka~di.) Additionally, as of June 1983, there will ba

a Senegalese research entomologist working for WARDA attached to the Fanaye

station.

The role of pesticides in the long-term research goals would be as a

secondary integrated pest management component (1). In keeping wi his

viewpoint the various pesticides would bt investigated for effectivenesq in

controlling specific key pests and occasionzl pests when these pests surpass

specified population threshold levels. These economic thresholds will be

determined and each pesticide will be evaluated economically. Minimum dosage

levels will be determined, as well al effects on non-targets organisms,

(beneficial insects).

The West African Rice Development Association (WARDA) is an essential

contact to be initiated and maintained. WARDA has an expressed interest in

IPM for rice and should be consulted for research data on specific problems.

WARDA maintains a research station at Richard Toll. WARDA has previously

conducted a three week training course on IPM in Monrovia. The possibility

exists of conducting a similar course for research and extension personnel.

1IPM strategy defines-three primary management components (mechanical control,
biological control, use of resistant varieties), and one secondary management
component (pesticides). No single management component is solely employed,
rather, management of specific pest populations is undertaken with all
three primary components if possible. Pesticides are held as a secondary tactic
to be employed in those instances where pest populations have surpasses
economic injury levels.

Integrated pest management (IPM) is the reduction of a pest species or
group of such species to a level at which they constitute no significant
restraint to a crop or other resource, through an understanding of their
ecology and the use of a variety of methods and techniques. IPM seeks maximum
use of naturally occuring pest controls, including the weather, disease agents,
predators and.parasites, use of crop varieties possessing pest resistant
characteristics and cultural or environmental management techniques (such
farming practices as crop rotation, planting and harvesting schedules, and
destruction of post-harvest pest residues are emphasized as primary management
components. Artificial control measures notably chemical pesticides are
employed as secondary management components and are used only as required
to reduce and maintain pests at tolerable levels on entire criteria developed
to identify when and where control is truly justified. The ultimate objective
of IPM is to control pests in an economically efficient and environmental sound
ianner.



other institutious to maintain contacts with: 1Z1T, Cn2=, and XcITSAr
especially (in MaLi) Semi-arid Tropics Crovs Research Pha"seZ-rT SA.1ftSAr

688-0226)

4. The Iiroposea iancama or mctnocaa of appuicatIMou including auailabjiL-
Ity of appropriate applicatiau and safety equipment.

The foLloving o.hods are Vroposed-
*A.1icarcuos wi-l. take pLace on research pwocs onLy *y properLT rainm

and equipped research personnel, or cooperating pilot farmers. The mteriis
wiL. be appLied, at, rates and intervals uasoacad with an eamreimm=&L design
that aims to find the, minim effective dosage, and minimize effect on uca-
target orgaisms.

Field application will take into account the type of application met
Likely to be encountered in farmer-field situacions, i.e. most probably limud-
pump knap sack sprayars and hand dusters. UL "wand" sprayers might also be
considered. Sprayers will be safely stored on the reseach station.. Twm
sets of safety apparel (goggles, masks, aprons, gloves, boots, wi11. be
available for each sprayer).

National Project Officers will ensure the use of protective appatel,
proper storage of pesticides and maintenance of application and protective
equipment-, and the, proper disposal of .used pesticides- containers and left-
over pesticides. The National Pro.ject Officers will ensure that
instructions and precautions concerning time of re-entry into the fiead
after pesticide application and number of days between, application and
crop harvest, as specified on the product label, are enforced.

The frequency rate and number of applications will rur. axcted that stac.on labels as appearing on U.S. containers.. In the absence of such labeling
information, the frequenc7 race and number of applications 4ll be geared co
the treatment regime(s) upon which the relevant FAO/WHO maximum residue Lave
have been established. If applications in excess of above are needed, residue
daca must be obtained showing that estabLished toLerances will not be exceedi
Procedures for sampling are given in the FAO Plane Proceccion SuLletin: 1981,
7o1. 29,No. 1/2, pages 12-27.
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5. Any acute and long-term toxicological hazards, either

human or environmental, associated with the proposed

use, and measures available to minimize such hazars

All pesticides

are potentially hazar.dous to humans and the environment and

should be created with great care, regardless "vf their rela-

tive toxicity.

Acephata, Bacillus thuringienis, Carbaryl, Diazinon,

Malathion, Glyphosate, Oxadiason, and Thiraz

are all recomme-nded and available without restriction accord-

ing to EPA regulations. Each is relatively acutely non-toxic

to warm-blooded animals, based'on its acute orai "oxicity-va-

lue (LD 5 0 ), and is considered relatively safe for use if used

according to the label instructions.

A major concern with irrigated perimeters is the possible

effects of pesticides residues on aquatic life. For this

reason pesticides with high toxicity to fish are not being

recommended for future investigation. For the compounds that

are moderately toxic to fish such as Diazimon, Malathion, and

Fenitrothion, care should be taken in the handling, transport

and application in riverine are4as. A future pesticide analysis

laboratory is being planned for Dakar. The trained personnel

are already in place. When this i-s functional, a sampUi.ng pro-

gram should be initiated, for analysis of pesticide residues in

water downstream from irrigated perimeters. Meanwhile, great

care should be taken in relation to the proposed placement of

artificial fish ponds. Farmers should be made aware through

extension efforts (most effectively radio programs) about the

danger to fish populations associated with the use of pesticide

In conformity with current labeling for the pesticide Dimethoate, long-
sleeved shirt and full length trousers will be worn during actual applica-
tion of the pesticide. Likewise impermeable gloves will always be worn
when handling Dimethoate.
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Carbofuran has a restricted USEPA status due 
to tozicLey

to birds. The main basis for the proposed restrictIon".s

Carbofuran's stated potential for bird kilt vheu"1Ti rds

eat Sranular material.. Carbofuran use for rice would mot

pose any simiLar problem as. Lt would' be..ecacporated 
inca

the soil prior to fLoodiLng.

Fenitrothiol is not civered by eLther an PAO/WR& maximum

residue level (HRL)L'or a U.S. tolerance. The us.* of Ysult:ro-

thiou soul.d be contingent: upon gatherimg of crop residue da.

in support of an FAQ/WHO approved- fRL. Until such time. that

these residues have bAn established for a, partic lar crop,

all grai coming from harvest of test plots .usun'Fenitrot-hiou

will be used for see'd,' and no.t for human or animal c nsumptlao.

6. The effectiveness of the reque ted pesticides

for the proposed use.

The pascicidesw ;ere chosen based upon tSEPA registracioa

for same or simi.Lar use. The req'uested pestLcides wIL]. be-

applied according to instructions on their namufaccrers La-

bets. There-fore, it is assumed chat heair use will adequat l.y

control pests unless pesticide-resistant strains are present

in the populations. 34o such resiscanc strains have been re-

ported thus far. "Effectiveness" must take inco account ta

number of treatments required and che cost to che farmer.

Economic thresholds must therefore be a planned. rese-arch goal.

I/ - aximumRe5idue Lavel.

-/ Tables I and 2.
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7. Compatibilty of the proposed pesticides with

target and non-target ecosystems.

See paragraph 5 above.

8. The conditions under which the pesticide is to be used,

including climate, flora, fauna, geography>Nbydrology

and soils.

See project area deseziption.

9. The availability and effectiveness of other pes.ticides

or non-chemical control methods.

Within Mali and Mauritania, no protections ezist for the
importation and use of pesticides. In Senegal a Pesticide

Registration Committee met on 1981 to adopt legislation on
the use of pesticides. The list, however, is more a des.cr.Lp-
tion of what is currently available rather than a regulatory
document based on human and environmental concerns. Tan out
of the thirty-uine chemicals are not registered for use, or

cancelled in the U.S. (rable 3).
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TabLe 4. Pesticides racoeuded -by the Mauitanian Govemnueut in 1981;
for use in Maritania.

ORGANO-CELORIDES

ChLorobeniLate Lindime
Dichloravos ,EndcauLfaua
Dicofo 1 Tomapheuc

Pyrimiphose-.4e tht
ORGANO-PHQSPHATES

Acephate HaLathion
ChLoropyriphos Phasu~one

Dimethoarte

Fenthion

CARBAATE MA.NIC-Tflq COMOUNDS

BinapcryLCyheutin
Carbar7L

Caxbofuran

SYNTHETIC PYRETHROMS

Cypeme thrine

Deceethrine

FanveLarata
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10. The requescing country's ability to regulate or control the discribucior

storage, use and disposal of the raquasted pesticides.

All thre.. of the participating countries have fledgling crop pro tec on

services. Senegal has the largest crop protection service consisting of

15 pexmananc staff in aka and about 60 se&cnal taibo~iqo: conduct the

field. operations. A41 three countries depend on field _hec4'ou tbtir-

repective departmints of aSriculture for regional stocae and. diascib ion

of pesticides. More often than, noc pesticides a=e lmproperLy scored.

Pesticides and equipment are most often given out to farmers ich ao

instruc.i ons for use. TZ Sanegal the field operators art poorL. trined

having no cap.bili':Les to calibrate sprat equipment and following fw guid

lines for safe use. There are no guideliies followed for disposal of

pesticides and containers.

With this in mind, the project ust cake care to describe and

follow Ls ova proper guideLines for distribution, storage, disposal and

use of pesticides, anda o depend. om any outside agencies to do a proper

job in this domaim.

il. The provisions made for craiaing of users and applicators.

The National project Officers will familiarize themselves with

the appropriate safety measures for project pesticide use and make sure

that these uidelines extended by pilot project farmers. The Im

consultants together with the extension/training expert will be
responsible for providing specific currila for use in the associated

fRDA's once it is decided that a particular pesticide is to be

reco nended to the farmer.

12. The evaluation of the use and effectiveness of the pesticides

The evaluation of the use of the pesticides will be the respon-

sibility of the National Project Officer. By "usn" is meant the

conditions fo use in the field : calibration, dnsage, protection,

cteaning, and disnosal - as well as the conditions for storaae The

N.P.n. will. he able to obtain advice from the short-term T.II consultants

on these matters.
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B. Recommendations

1. Eventual use of pesticides not specified in this docum~ne
The .pesticides discussed for use in this project (TabTai) represent

an acceptable startin point when used with the guidenes set forth in this
docume=. During the course of this. project, however, researchers may wish
to eane other pesticides for* problems not amenable to ;crrtrol by either
the primary management components or any of the -approved pes ! denl. If this
should occur the foLlwing procedures must be followed, to recei &approviu
for testing additional pewticides..

a) The researcher must prepare a requet derailing:

i) the desired compount
i' the speciaf"pest problem to be addresd and the extent

of the problem in farmers' fields
iii) why this problem cannot be addressed by either biological

control, mechanicaL control, resistant varieties or -any of

the accepted paticides..
b) The project mnager, upon receipt of this request, must use the

information from the researcher plus current published Literature on pesticid.
to answer the 12 questions set forth in Regulation 16 paragraph 216.3(b)(I)Ci).
This document, termed an abandment L.E., would be presented to the AID/Wash-
ington Africa Bureau Environmental Officer for reviex and consultation wi-th t.
Bureau of Science and T chnology's Agricultural Office, for final ac.i*..

Z. Additional Recotmndations

Project conformity to the spirit of AIM Regulatirn 16 and to the guide-
lines set forth in this I.E.E. should be checked during the normal project
evaluation. IPM consulcancy rim is detailed in Table 5 for each of the firs.t
six years of the project. Staff of the ST/AGR centrally-fundad Consortium for
International Crop Protection or other expirienced IMP consultants will be.
brought over to initially help w.il project design for 1PM, and eventually
evaluate the progress being made in this direction.

WABDA should be contacted soon after the beginning of the project and
a training seminar in P M organized for researchers and field technicians
associated with the project. WARDA has had experience in this type of semine
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The monitoring of the effectiveness of the pesticides vii require
the observations of a biologist. The observations and research data-
from the entomologists with WARDA and FAO/CILSS will be* drawn uuor to

answer this question.

For both the question& of use and effectiveness of pesticides,
reports should. be submitted to both. CIERDA and the rag ve inisoL
Project Officers and enviro-mentcaI officers on vhatwe scha biu zs
desmaed sufficierlt by the Chief of Party for CIAERD.

S. Recommendations

I. Eventual use of pesticides not specified in this document

The pesticides discussed for use in this prbject (Table 1) represeni
an acceptable starting point when used with the guidelines set forth 'in
this document. During the course of this project, however, researchers:
may wish to examine other pesticides for problems not amenable to control.
by either the primary management components or any- of the approved
pesticides. If this should occur the following procedures must be followed
to receive approval for testing additional pesticides.

a) The researcher mist prepare a request detailing :

(i) the desired compount

(ii) the specific pest problem to be addressed and the extent
of the problem in farmer's fields

(iii) why this problem cannot-be addressed by either biological
control, mechanical control,. resistant varieties or any of
the accepted pesticides.

b) The project manager, upon receipt of this request, must use the

information from the researcher plus current published literature on
pesticides to answer the 12 questions set forth in Regulation 16 paragraph
216.3(b)(t)(i>. This document, termed an amendment I.E.E., would be
presented to the AID/ashington Africa Bureau Environmental Officer for
review and consultation with the Bureau of Science and Technology's
Agricultural Office, for final action.
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Table 5. Proposed Schedule Short-term IPM Consultants

Project year Person/months A c t i v'i-t y

1 4 Design & Progra ing

2 2 Field trials

3 2 Field trials

4 2 Supervis ion/follow-up

5 1 Follow-up

6 4 Evaluation

15

2.. Additional Recommendations

Project conformity to the spirit of AID Regulation 16 and to
the guidelines set forth in this I.E.E. should be checked during the

normal project evaluation. IPM consultancy time as detailed in Table 5
for each of the first six years of the project. Staff of the ST/AGR

cenirally-funded Consortium for International Crop Protection or other
experienced IPM consultants will be brought over to initially help with

project design for IPM, and eventually evaluate the progress being made

in this direction.

WARDA should be contacted soon after the beginning of the project

and a training seminar in IIM organized for researchers and field

technicians associated with the project. WARDA has had experience in

this type of seminar
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(Fendall, Liberia; January, 19 2). CIC d/ shculd be contacted for datailL.

A special :once= for project design should be the cd"ardiatLon of M

,seach? amons the thr*e research fatilaties as vel, as the various ezxacaion.

gents. P research cmot exiat as separca tEro ezcension- reed-back fro

2--s and extension agent should be sought a& e.seatia input into _eeezoL

Pesticides shau.id be stored in wall ventilated rooms. ciecidej. coan-

tt ners and teft-ovar pesticides viii be disposed of in area deals ta for

that purpose and properly intarred- aseurixg there is no danger of noff or

coutzminati of nearby waer sourcas.

11'. Recoendation for Environmental Acv2,a

This project will not have a significant effect on. the environment,

and a Negacive Determination is recommended for the following reasons:

1. Construction at the three stations will, ou7 produce minor and camporar

impacts, and the nat result will an improve huma env nment.

Z. Land davelopment to cra. the irrigated fiaeds to be used. in; on-static

research affects only 1; hias. at each site-, the net effect of which is

a more productive. site for crops.

3. Pesticides will be used in accordance. with Regulatiom 16, and will be

one element in an. Integrated Pest Management approach to be pursued by

the project.

4. Pesticides sto=gwe anc container disposal. wiL be accomplished foLloiin

guidance as sat forth in "Ltaaort and. Guidelines for the Pack-aing- ad

Storage of Pesticides ,.21

1/ Consortium for tncarnational Crop Protection
2288 Fulton Street Suite 310, Berkely, Calif. 94703

2/ eaytolds, Richard P. 1982. Report and Guidelines for the Packaging and
Storage of Pesticides (Report to FAO prepared under sponsorship of

USAID). 23 ps. + appendices. Four copies of this report were delivere.
to the Afl River Basin Development Office, Dakar, in June, 1982.



ANNEX F

'COPE OF WORK FOR TECHNICAL ASSISTANCE

I. COUNTRY CONTRACTS

A. Senegal

I. Objective

The objective of this contract is to provide long- and short-term
technical assistance to ISRA for implementation of the Senegal portion of
the OMVS Agricultural Research II Project (625-0957).

2. Composition of Contracz, Team and Location

The contractor will supply an initial team of two long-term-re-
searchers who will be assigned to ISRA/Fanaye. They will live in housing
provided by the project in Richard Toll and work out of the Fanaye Researcb.
Station. These long-term researchers will be supported by up to 15 person-
months of consultants as needed during implementation of the project.

The two long-term researchers will be assigned to and will form
the technical core of a farming systems team being established for the
Senegal River Region. One researcher will be an agronomist with an exten-
sion background and the other will be a farming systems economist. They
will work in a farming systems team that will also include a general agro-
nomist, weed control specialist, animal production specialist, rural sociol-
ogist, and agricultural engineer. This team will be supported by a senior
and junior Senegalese technician for each scientist.

3. Relationship of Contractor to Coope-rating Country and AID

The contract team will work under the day-to-day supervision of the
Station Director ISRA/Fanaye and under the technical direction of the head
of the farming systems team for Fanaye and under the Production Systems
Department of ISRA. The contractor will be working under a Direct-AID
contract with USAID/Senegal. One of the long-term researchers shall be
designated the contractor chief of party and will be responsible for
handling administrative matters with JSAID/Senegal.

4. Job Descriptions

The contractor will Lake available long-term technical assistance
and-consultants to assist in the planning and implementation of the farming

research program of ISRA for the Senegal River Valley. The
:tor will provide personnel for the following positions:



Agronomic/Extension Specialist

(1) Under the policy guidance of the Production Systems
Department Head and the supervision of the Research Station Director, the
Agronomist/Extension Specialist will:

- participate with other members of the multi-disciplinary productions
systems research team and extension agents (in region"i. development
agencies) in the planning, supervision, and implementatia of
on-farm surveys, emrials and evaluation of improved technoloog s
for site specific locations;

- direct research of the production systems team concerning
improvements in technological packages to upgrade and an'celerate
extension to farmers;

- screen and undertake risks/benefits analyses (as per Regulation 216)
for all pesticides to be used in research carried out by the project,
or delegate this work to a consultant or research associate with
pest conrrol expertise;

- work closely with the regional development agencies and assist in
the provision of information and interpretation of results for
extensive farm dissemination by the regional development agencies;

assist in training Senegalese counterparts.

(2) The qualifications and experience of the Agronomist
Extension Specialist are:

- MS or Ph.D in Agronomy with emphasis on crop production;

- three to five years experience in extension preferably with
experience as memuer of a multi-disciplinary research team
undertaking farm-level surveys in the Third World;.

- fluency in French at FSI 3 level.

b. Farming Systems Economist

(1) Under the policy guidance of the Production Systems
Department Head and tire supervision of the Reseatch Station Director, the
Farming Systems Economist will:

participate with other members of the multi-disciplinary production
systems research team and extension workens in regional development
agencies in the planning, supervision, and implementation of
on-farm surveys, trials and evaluations of improved technologies
for site specific locations;



- assist in the timely data collection, processing, and analysis
of the results of farm level surveys and on-farm trials wiph
the micro computer at the research station;

- assist in the provision of information and interpretation of
results for regional development agencies, commodity research
teams, the Central Systems Analysis Unit and the Macro-Economic
Unit of ISRA, and policy makers through unpublished and
.published papers, seminars and workshops;

- assist in the training of Senegalese counterparts.

(2) The qualifications and experience of the Farming
Systems Economist are:

- MS or Ph.D. in Agricultural Economics with specialization in
farming system economics;

- three to five years of experience including participation-in

farming systems research and work in the Third World;

- fluency in French to the FSI-3 level.

c. Consultants

Consnultants will be provided in farming systems, econometrics,
computer programing, documentation and information services, marketing,
equipment maintenance and rural sociology, as required during project
implementation.

5. Level of Effort

a. Agronomist/Extension Specialist 4 years
b. Farming Systems Economist 4 years
c. Consultants '15 months

6. Reports Required

a. Quarterly report: the contractor chief of party will
provide a quarterly report covering the following:

- progress measured against planned objectives;
- problems encountered;
- major activities during period;
- actions planmed for next reporting period;
- recommendations for revisions in project activities.

b. An annual work plan with clearly defined objectives, time-
frame, budget, and designation of persons responsible.



c. Semi-annual project reports.'

d. Research reports (jointly with ISRA) on results ofLssu.rxh
aeLiv ties.

B. Mauritania

1. Objective

The objective of this contract a to provide long- and shof-term
technical assistance to CNRADA for impLementation of the Mauritanian ,rtion
of the OtVS Agricultural Research It Project (625-0957).

2. Composition of Contract Team and Location

The contractor will supply an initial team of two long-term
persons who will be assigned to CNRADA at Kaedi. They will live in housing
provided by the project at Kaedi and work in the surrounding regiot of
Mauritania along the Senegal River. These two long-term persons will be
supported by up to 15 person-months of consultants as needed during imple-
mentation of the project.

The two long-term researcher/.administrative assistant team will
form the technical core for a program of adaptive research that will include.
numerous on-farm variety and technological package trials. The researcher
will be a research planner with an advanced degree in agricultural economics,
the other member of the team will be an idministrative assistant who will
be responsible for routine administrative and financial management
.functions related to. project implementation.

3. Relationship of Contractor to Cooperating Country and AID

The contract team will work under the day-to-day supervision of the
Director of CNRADA and under the guidance of Ejie Plant Improvement Service
Chief within CNRADA. The contractor will be working under a Direct-AID
contract with USAID/Nouakchott. One of the long-term researchers shall be
designated the contractor chief of party and will be responsible for
handling administrative matters with USAID/Nouakchott.

4. Job Descriptions

The contractor will make available long-term technical assistance
and consultants to assist in the planning, and implementation of an adaptive

research program for CNRADA in the Senegal River Valley. The
contractor will provide personnel for the followig positions:



a. Agricultural Planner/Agricultural Economist

(1) Under the policy supervision of the Director of
CNRADA and the technical guidance of the Chief of the Plant Improvemjnt
Serice of CNRADA the agricultural planner/agricultural economist w'TL:

- participate with other researchers in developing and
implementing a long term research strategy for the CNRADA
program including assistance in project design, research
resources management (including the development of mehodology
to predict cost effectiveness of research act'ivities) an&
project reporting, and evaluat-ion;

- the agricultural planner/economist will develop and implement
a Farming Systems Research prngram on irrigated river basin
agriculture;

- work closely with the reglonal development agencies in setting
up and implementing the on-farm trials and assist in the
provision of information and interpretation of results for
extensive farm dissemination by regional development agencies;

- assist in training Mauritanian counterparts.

(2) The qualifications and experience of the Agronomist
are:

- MS in Agronomy with specialization in cereals production
- rice wheat, sorghum, corn;

- three to five years experience in agronomic research involving
extensive on-farm trials and field work in the Third World;

- fluency in French at FSI-3 level.



b. Administrative Assistant

(1) Under the day to day supervision of the Directorof CNRADA and the guldance'of the agricultural planner, the Adminisat
A sistant will:

- assist CNRADA and the project in its routine functions ofadministrative and logistical.support, including commodityprocurement, travel and housing arrangements for re.tearch
station staff and TD personnel;

- the Administrative Assistant will work closely with CNRADAstaff and the OMVS management specialist on project implementation
- will be responsible for establishing liaison with the AIDProject Officer based in USAID/Nouakchott regarding project

implementation.

(2) The qualifications and experience of .Administrative
Assistant are:

- BS in management and accounting;

- three to five years experience as an Administrative Officerin either the private or public sector. At least two years ina responsible position in administrative work in a developing
country;

- fluency in French at the FSI-3 Level.

c. Consultants

Consultants will be provided in irrigation engineering,horticulture statistics, marketing, equipment maintenance, integrated pestmanagement, and documentation and information services, as required duringpToject implementation.

5. Level of Effort

a. Agricultural Research Planner/Agricultural 4 1/2 Years
Economist

b. Administrative Assistant 4 i/2 yearsc. Consultants 
15 person-months



6. Reports Required

a. Quarterly reports: the contractor chief of party will
pnbVide a quarterly report covering the following:

- progress measured against planmed objectives;
- problems encountered;
- major activities during period;
- actions planned for next reporting period;
- recommendations for revisions in project activities.

b. An annual work plan with clearly defined objectives, time-
frame, budget and designation of persons responsible.

c. Semi-annual project reports.

d. Research reports (j~intly with CNRADA) on results of the
research activities.

C. Mali

1. Objective

The objective of this contract is to provide long- and short-term
technical assistance to IER at Samg for implementation of the 1ali portion
of the OMVS Agricultural Research II Project (625-0957).

2. Composition of Contract Team and Location

The contractor will supply a team of two long-term re-
searchers who will be assigned to the Malian research station at Sami
(near Kayes). They will live in housing provided by the project at Sami.
These long-term researchers will be supported by up to 15 person-months
of consultants as needed during implementation-of the project.

The two long-term researchers will form the technical core for a
program of adaptive cereals research that will include numerous on-farm
variety and technological package trials. One researcher will be an
agronomist and the other will be an agricultural engineer. They will work
with Malian counterparts and other researchers at the Station to plan,
organize and implement a program of adaptive cereals research and on-farm
trials.

3. Relationship of Contractor to Cooperating Country and AID

The Contractor team will work under the dav-to-daysuervision of the Director
of the Agricultural Research Station at Sam6. The contractor will be
working under a Direct-AID contract with USAID/Bamako. One of the
long-term researchers shall be designated the contractor chief of party
and will be responsible for handling administrative matters with USAID/Mali.



4. Job Description

The contractor will make available long-term technicaL
asistance and consultants to assit in the planning and implempntai I
of" ;daptive cereals research and on-farm research trials for the 2lLai
Research station at Sami. The contractor will provide personnel for ti
folloving positions:

a. Agronomist

(1) Under the -pervision :f the Station Drector/Sae the
Agronomist will:

- provide technical direction for the on-station adaptive testing of
promising cereal varieties and the development of technical packages for
these varieties;

- plan, organize and supervise the implementation of an on-farm t~sting
program for the 2ost promising cereal varieties and technological p.qckages;

- screen and undertake risks/benefits analyses (as per Regulation 216)
of all pesticides to be used in research carried out by the project, or
delegate this work to a consultant on research associate with pest control,
expertise.

- work closely with the regional development agencies in setting up
and implementing the on-farm trials and assist in the provision of
information and interpretation of results for extensive farm dissemination
by the regional development agencies;

- assist in training Malian counterparts.

(2) The qualifications and experience of the Agronomist are:

MS in Agronomy with specialization in cereals production - rice,
wheat, sorghum, corn, millet;

- three to five years experience in agronomic research, including
farm trials and fieldwork overseas in the Third World;

- fluency in French at the FSI-3 level.

b. Agricultural Engineer

(1) Under the supervision of the Sami Research Station
Director the Agricultural Engineer will:

provide technical direction for the creation of a maintenance
program for equipment and facilities at the Research Station;



- assist in the planning and supervision of the on-farm testing
program, particularly the water management aspects;

- -- work closely with the regional development agencies in setting
up and implementing on-farm trials and assist in the provision of
information and interpretation of results for their use;

- assist in training Malian cotmterparts.

(2) T1he qualifications and experience of the Agriciriural
Engineer are:

- MS in Agricultural Engineering majoring in farm equipment or
irrigated engineering;

- three to five years of experience, including participation in

multi-disciplinary research and fieTdwork overseas in a developing cornttry;

- fluency in French to the FSI-3 level.



c. Consultants

Consultants will be provided in economics, marketing, statistics,
soils science, and documentation and information services, as required during
project implementation.

5. Level of Effort

a. Agronomist 4 years
b. Agricultural Engineer 4 years
c. Consultants 15 person-months

6. Reports Required

a. Quarterly report: the cDntractor chief of party wit1sprovide
a quarterly report covering tlie following:

- progress. measured against planned objectives;
- problems encountered;
- major activities during period;
- actions planned for next reporting period;
- recommendations for revidlons in project activities.

b. An annual workplan with clearly defined objectives, Elme-

frame, budget and designation of persons responsible.

c. Semi-Annual reports by the contractor.

d. Research reports on results of research activities.

D. Deputy Project Officer

1. Objective

The objective of these contracts will be to provide national level
project management and administration capabilities to support implementation
of the OMVS Agricultural Research II Project (625-0957) by USAID's Setkeg&l,
Mauritania, and Mali.

Z. Contractor Relationships

One Deputy Project Officer will work in each of the three countries
under the supervision of the respective USAID Project Officer assigned
responsibility for the national components of the project. The Deputy Project
Officers will work directly with the national project director and
involved national agencies to facilitate all project activities in the country
and' serve as major liaison between AID and the national implementing agency.

3. Job Description

(a) The Deputy Project Officer will

- be responsible for the execution of all project backstopping
tasks required for the implementation of the national program. This will
include: preparation of implementation orders and letters and of other



project documentation; monitoring of contracts, procurement activities
and operating funds; handling local administrative support includint
commodity exonerations and transport;

- serve as the principal liaison for routine contacts between
national agencies, contractors, USAID and the OHVS;

- develop and install monitoring and control mechanisms to track
project implementation;

- report to the national USAIDand the USAID/RBDO on project
implementation.

(b) The qualifications and experience of the Project
Assistants are:

- BA degree;

- two or three years experience in development, preterably working
in the Senegal River Basin;

- fluency in French at the FSI-3 level and preferably also fluent
in a local language used in the project zone.

4. Level of Effort

5 1/2 years each (two year contracts with probable replacements

during life of project).

5. Reports Required

(a) Annual workplan with clearly defined objectives
and timeframe.

(b) Quarterly reports covering:

- progress measured against planned objectives;
- problems encountered;
- major activities during period;
- actions planned next period;
- recommendations.



II. REGIONAL CONTRACTS

A. Financial Management Specialist

1. Objective

The objective of this contract is to provide technical assistance
to the OMVS to establish a reliable and effective financial management
system for the OiVS Agricultural Research II Project (625-0957).

2. Contractor Relationships

The Financial Management Specialist will work within the OMVS
Division of Integrated Research under the day-to-day supervision of the
Division Head. This person will be hired under a J±rect-AID contract with
USAID/Senegal and will be based in Dakar,. but travel 50% of time within
project area.

3. Job Description

(a) The Financial Management Specialist will:

- assist in determining the characteristics needed for a
project accounting system with the OMVS and the three research stations and
in setting up a bookkeeping system compatible with existing systems;

- supervise the project accountant at each research
station to assure proper maintenance of ledgers and accounting records for
classification, and the preparation of vouchers and fiscal reports;

- assist in setting up and administering overall OMVS
project record and reporting system, and work with relevant OMVS offices
concerning procurement and other administrative matters.

(b) The qualifications and experience of the Financial
Management Specialist are:

- BA or BS, preferable in accounting or administration;
- tvwo to three years experience in administration, preferably

overseas within the project area;
- fluency in French at FSI-3 level

4. Level of Effort

2 years (first two years of project).

5. Reports Required

(a) Annual workplan with clearly defined objectives and
timeframe.



(b) Quarterly report covering:

- progress measured against planied objectives;
- problems encountered;
- major activities during period;
- actions planned next quarter;
- recommendations.

B. Research Management Specialist

1. Objective

The objective of this contract is to provide technical assistance
to the OMVS Division of Integrated Research for strengthening regional
research coordination within the OMVS Agricultural Research Project (625-0957).

2. Contractor Relationships_

The Research Management Specialist will work under the day-to-day
supervision of the Head of the OMVS.Division of Integrated Research. This z
person will be contracted by USAID/Senegal"

3. Job Description

(a) The Research Management Specia.isr wiZjL:

- assist the head of the OMVS Division of Integrated Reseach
in planning and executing the project research program as recommended by
CIERDA and approved by the OMVS Council of Ministers;

- assist in the development and dissemination of relevant
research documentation among the national research agencies;

- assist in the organization of research seminars and workshops
among regional researchers and including outside participants;

- keep abreast of all agricultural research activities in the
Basin and serve as liaison between the contract teams at each research
station, the OMVS and USAID/RBDO:

- determine with the Head of the OMVS Integrated Research
Division, the need for'short regional technical assistance, prepare scopes
)f work and other documentation for such consultants, and coordinate their
visits;

- participate in project monitoring and evaluation and prepare
?roject reports as required by the OMVS.



(b) The qualifications and experience of the Research
Management Specialist are:

- HS in agricultural discipline or in management;
- three to five years of experience in development

assistance programs, preferable with research
administration and West African experience;

- ability to work closely and cooperatively with African
counterparts;

- fluency in French to the FSI-3 level.

4. Level of Effort

3 years (to start in the third year of the project).

5. Reports Required

(a) Annual workplan with clearly defined objectives, workpla
budget and persons responsible for actions;

(b) quarterly reports covering:

- progress measured against planned objectives;
- problems encountered;
- major activities during period;
- actions planned next reporting period;
- recommendations.

C. Deputy Project Officer

1. Objective

The objective of this contract is to provide technical assistance
to USAID/RBDO in managing the regional componen..of this project.

2. Contractor Relationship

The Deputy Project Manager will work in the USAID/RBDO
in Dakar under the day-to-day supervision of the Project Officer This
person will be contracted by USAID/RBDO.

3. Job Description

(a) The Deputy Project Officer will:

- assist the PO in preparing regional project documentation
including project agreements, project implementation orders and project
reports;

- assist in the supervision and monitoring of overall
project implementation;
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- Work in collaboration with the PO to monitor
procurement, tax exoneration, construction contracting and execution;

- Serve as field-level liaison with project cont agzae.,-
natiunal services and USAID's Senegal, Mali, and Mauritania.

- Participate in project monitoring and evaluation
activities as needed.

Officer are: (b) The qualifications and experience of the Deputy>Rrject

- a Master's level degree or higher;
- 5-10 years experience in development project management;
- fluency in French at FSI-4 plus level.

4. Level of Effort

5 1/2 years (Renewal or replacement after 3 years)

5. Reports Required

(a) Annual workplan with clearly defined objectives, workplan,
budget and persons responsible for actions;

(b) Quarterly reports covering Regional aspects of project,
including:

- progress measurements agains planned objectives;
- problems encountered;
- major activities during period;
- actions planned next reporting period;
- recommendations.



ANNEX G

MODEL RESEARCH/EXTENSION AGREEMENT BRTWEEN REGIOMAT, DEVELOPMENT AGENl

OF EACH MEMBER STATE OF THE OMVS AND ORGANIZATIONS RESPONSIBLE

THE RESEARCH STATIONS OF SAME, KAEDI AND FANAYE

(Model Completed for Senegal)

FOR THE IMPLEMENTATION OF RESEARCH/EXTENSION ACTIVITIES OF 7Ht

AGRICULTURAL RESEARCH r PROJECT FINANCED BY USAID (No. 625-09.,,

The Institut Singgalais de Recherche Agricole hereafter referred to

as "ISRA" represented by its General Manager

and

La Socifti d'Amfnagement et d'Exploitation du Delta hereafter tbferred

to as "SAED" represented by its General Manager__

have agreed to the following:

ARTICLE T.: OBJECTIVE

This agreement is to establish the guidelines for collaboration between

rSRA and SAED to implempnt the Agricultural Research II Project financed

by USAID (No. 625-0957) in accordance with the Grant Agreement between the

OMVS and the Agency for International Development signed on:

This project will be implemented at the Fanaye Research Station of the

Senegalese side of the River Bassin and will be effective from

to

ARTICLE II. DEFINITION OF WORK TO BE UNDERTAKEN

The work to be undertaken under this agreement is defined in the

Project Paper, Chapter V.

ARTICLE III. ESTABLISHMENT OF AN ACTION PLAN FOR PROJECT OPERATIONS

Research to be undertaken under this project will be reviewed in accor-

dance with the following description:



The research program for Senegal will concentrate on scttln3u
fayiing ';ystems (or production systems) research program at Fanaye as
planned under the multidonor Senegal Agricultural Research Project
coordinated by the World Bank. The farming systems team planned for Fanaye
consistsof six researchers including a general agronomist, agronomist forweed control, agricultural engineer, agricultural economist, rural
sociologist, and extension specialist. This farming systems r e.rch team
will:

(1) identify and quantify technical, economic and socia.
contraints on existing production systems;

(2) carry-out on-farm trials on new technological packages
which are biologically stable, economically profitable and socially
acceptabLe;

(3) assist in diffusing the improved technological packages.

The project will provide the technical assistance, training,
equipment, and operating support heeded to establish this farming systems T
team. This assistance will fit within and be coordinated by ISRA which has
established a national Carming systems program and methodology that It:
first being implemented in the Casarmrnce under bilateral projects- with
Michigan State University and SECID. The long-term technIcal assistants
needed to start this farming systems research are an agronomist/extension
speciali t and a mirro-economist to be provid-d u,dr a contract finanred
by the project. The contract will also provide for short-term assistance
in other disciplines as identified during projcct implement ition. A scoe
of work for this contract assistance is presented in Annex F.

To this end, a working session between SAED and ISRA will be held
during Month 3 of Project Implementation Schiedule. For this meeting, resear-
chers from Fanaye will prepare reports on past experiences in. the project
area and ISRA will present technical and development problems related to
agricultural research.

The two agencies will jointly formulate a workplan for research acti-
vities to be undertaken during the project life.
ARTICLE IV. IMPLEMENTATION OF ANNUAL RESEARCH/EXTENSION WORKPLANS

Or2anizat ion

The agricultural research structure for the Senegal
River Rrion or Senegal consists of administrative headquarters and
limiLed fieLds at Richard Toll, an older area of about 15 has. at
Gu~d6 and a new area of about 60 has. being developed at Fanays.
Research is presently going on at all three locations, although future
nr 1 ui1 ul11 hp rninfnjn'ratpd 'n Fanave as the station is developed.



With the intro.iuction of the new station organization under the

Senegal Agricultnral-Research Project, management of station operations
will be improved by tihe strengtiening nf the Financial and Administrative
Service-t-o include accounting, supply and stock controL, and personnel -
activities and of the Tpchnical Services to include farm management, the
workshop, and general maintenance activities. These services will he
supervised by the Statioa Kanager. The Station Manager will-also coordin-
ate the commodity research and production systems research programs with
technical direction being provided from the centrail support groups iq the
Production Systems Department and Commodity Research Department withlin"*,
f.SRA 10eadquarters." This management structure corresponds to the structuiaJ
and functional changes being made throuphout the ISRA system tinder the
World Bank coordinated Senegal Ariculturit Research Project, an was
described in th! Flackrrnund. Section IILB, Resear'h in Senegal.

Staffing

Of the 11 scientists working in the area (this excludes the
Station Directo:r who L.s mainly occupied with administrative duties) only
tuoare Senegalese and only one is funded by ISRA. These I1 scientists
are supIorted by 5 spnior technicians and 12 junior technicians.

Three SenegaLese are now in the U.S. receiving training to the
Masters Level.. They will return to work in Fanaye in late 83 or early 84
as resoarchers on the f.irming systems team.

ARTICLE V. ANALYSIS AND USE OF PROJECT OUTPUTS

ISRA will be responsible for analysis and compiling research outputs.

T.he following outputs will indicate progress towards achieving the purpose

and goals of the project:

a. production systems studies, on-farm trials of improved technology,
and improved technical packages for "recommendation domains" in
ecological areas of the Senegal River Bassin;

b. upgraded technical and professional skills for agricultural re-
searchers, research-assistants and research technicians;

c. upgraded agricultural facilities for the Fanaye Research Station;

d. strengthened regional research, coordination among national research
agencies and involving national development agencies.



ARTICLE VI. TASKS ASSIGNMENTS

The OMVS and ISRA/GOS will designate the services and persons responsible

for effectiveness of this Agreement. The OMVS and USAID/PRDO will bq promptly

advised of any personnel changes. These will be discussed at the a 4eerh

Joint Revirw Meetings with USAID/RBDO.

ISRA/GOS will designate the Agricultural Economist and the Extension

Specialist to be financed by USAID.. The specialists will be selected in

accordance with the criteria described in the Project Paper.

ARTICLE VII. DISTRIBUTION OF FINANCING COSTS

The professional salaries of the Agricultural Economist and Extension

Specialist assigned at Fanaye will be paid by the Project, The GOS and

other donors will finance other costs and some operation expenses whereas

the OMVS will finance Z of the costs described in Fihancial Tables

1 to 5 of the Project Paper. It is agreed that the Member States and the

OMVS will assume the recurrent costs of agricultural research activities

after USAID financing is terminated.

ARTICLE VIII. LITIGATIONS

In case of litigations between the OMVS, ISRA/GOS and USAID/RBDO
which could not be settled between the Project Manager RBDO and his Senegale-

se counterparts, the Secretary General of the OMVS and the Director

General of ISRA will try to come to a friendly solution.

ARTICLE IX . MODIFICATIONS

The OMVS or the ISRA/GOS may request reviews and/or modifications for

this agreement. However, these reviews and/or modifications should in no

way affect normal implementation of the program.

ARTICLE X. APPROVAL

In accordance with the Rgional Agreement between USAID/RBDO and the

OMVS. this agreement will be submitted to USAID/RBDO approval.

Dakar

General Manager of ISRA General Manager of SAED

USAID



6 11(e) Certification of Capacity to Maintain and Utilize

I. Project Data:

A. Country : OHVS - Senegal, Hauritania, Mali

a. Project OHVS Agricultural Research II (625-0957)

C. Funding $ 13.5 ailtion

D. Life of Project : 6 years.

I. Description:

This, project provides suppor .to tle OMVS and its Member States ofSenegal, Mauritania and Mali for a program of comprehensive agriculturalresearch activities focused on adaptive research for small-scale.far9in
systems.

The research to be undertaken during this project will be mainTy-farm field trials intended to identify technology of increased yieldpotential for the localities to be developed in the Integrated DevelopmentProject of OMVS. The research staff of this project will operate frowr thethree existing stations of the Senegal Valley and work jointly with exten.-sion workers assigned to the responsible regionat development agencies..Promising varieties, farming practice3 and cropping systems will be carefuLlyevaluated to establish their potential benefits and local problems.Improved varieties and farming practices available as output from the Projectwill be an input for the development programs of the valley and in thatprogram these technologies will be transferred to large numbers of farmers
fields.

The project administrative, economic and financial analyses examinedthe financial and human resource capability of each country to maintain andutilize this project, and project inputs were designed with respect to thesacapabilities. Regionaly, the OMVS will be re'uired to continue its currentlevel of support foz a6ricultural research in each of the three countries.For Senegal, the agricultural research institute, ISRA, has had considerableexperience with AID projects and has demonstrated that it has the human
resource and financial capabilitiEb needed for the project.For Mauritania, the agricultural research center, CNRADA, has adequateorganizational authority and structure and will have adequate technical staffby the time the project starts, and will be able to manage activities thatwill be well defined and tightly controlled by a new project financial manage-
ment system.



For Mali, the agricultural research station at Samg will adopt a new
organizational structure and obtain additional national technical staff
to implement well-defined and tightly controlled project activities under
a new financial management system and with expatriate technical assistance.

III. Certification

A. Regional and Senegal

As the principal officer of the Agency for Internatiou Develop-
ment in Senegal and for the OMVS, I affirm that, in my jiidsement, Suegal
and the OMVS have both the financial capability and the human resources to
effectively maintain and utize the goods and services being provided by
the OMVS Agricultural Research II Project (625-0957).

David Shear Signature: J~ L
Director,
USAID/Senegal Date:

B. Mauritania

As the principal officer of the Agency for International Develop-
ment in Mauritania, I affirm that, in my judgement, Mauritania has both
the financial capability and the human resources to effectively maintain and
utilize the goods and services being provided by the OMVS Agricultural Research
II Project (625-0957).

Peter Benedict Signature:
Director,
USAID/Mauritania Date:

C. Mali

As the principal officer of the Agency for International Develop-ment in Mali, I affirm that, in my judgement, Mali has both the financial
capability and human resources to effectively maintain and utilize the goods
and services being provided by the OMVS Agricultural Research II Project
(625-0957).

David Wilson S igna t u ' ;..Pi.)C
Director,

USAID/Mali Date:
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ANNEX J !INCLI."S I.

VV T A946ESC 70&
PR RUTADS
DE RUERC 421~ 2-40074E L82,AUG 3Q 0PH 44 1ZNR UUUUU ZZ'
. 2Bi544Z AUG e2
FM SIC5TATF 'ASFDC
TO RUTADS/AMEMBASSY DAKA. 34e)0
INFO RIIFHO&/APEMBASSY "OUAI.CHOTT 999e;RUTAIO/ArEMBASST BAMA<O 724'7
PT 

&tonA . **. .....TUNCLAS SECTION 01 OF 04 STATE 242Egl ction aken De ...... . ......

N N --' F tho . .............
RAN ' 7 Othr

F.O. 12356:
TAGS:
SUBJECT: OMVS AGRICULTURAL RESEARCH (625-0957)

1. A PROJECT REVIEW¢ (PI) MEETIC=G TO REVIEW' THE PP FORSUJECT PROJECT WAS HELD IN AID/W ON AUGUST 19, 1982.
2. T77 PR REVIEWED T:j Pij .AND CONCLUDED THAT IT CANNOTYTT BE RFCOM.ENDED FOR CONSIDERATION 'Y- THE EXECUTIVE"OI'VITTEE FOR PROJECT REVIEW (ECPR). THE FRQFCO%.AND3 THAT TaE F? PE REVISED ALONG THE LINES INDICATEDqELov/ (PARA 3) AND THAT, UPON COMPLETION, THE PP BE RE-'t1TPMITTED TO AID/.

*. ISSUES:

(A) PROJ7,CT CONTESXT'S RELATIONSHIP TO OTHER PROJECTS - TTWOrTIP ,F HIGHLY DE3IRABL. TO STRENGTHFN THE PP DESCI(rPTIONOF SLNEGAL RIVER BASIN DEVELOPM}NT OLANS, AND TH.E RFLATION-3 IP .) THIS PROJECT TO THAT DEVELOPMENT.- THE GENERAL REIATIONSHIP HAS BEIN ADE4OATELY-STATED, PUT.A MOP. COMPLETESET OF PROJECT OUTPUTS SHOULD BE PROVID.ED AS WELL AS ASPECIFIC DESCRIPTION OF H'OWITHESE OUTPUTS dILL 2E D" AITTUPON OR EXPANDED 3Y OTHIR PROJECTS TO ACHIEVE THF CrAINS INArRICTJLTURE PRODUCTIOW ESTABLISHED AS GOALS IN THE BASIN0tAN.S. (WHEPE THIS EXcPLA1JATION APPEARS IN OTHER DOCUl"INTS
ArRTAW. SUBMITTED TO AID/W, THEY MAT BE 1EFERENCED). IT*iII LSO BF IMPORTANT TO SHIOW THE RFLATIONSHIP OF AGRI-CULTURAL RESFARCH TO THE PROPOSED OMVS IDP PROJECT, ANDINDICATI 4HFTHER AGRICUJLTURA.L RESEARCH SHOULD B.- F(INDEDFVFN IF IDP IS, TOT A4Y REASON, NOT APPROVD.
(') CTA cIrCATIOUt OF FAR, ' ING SYST-3 RESEARCH tFS[H) -THF PROJECT PAP!:') INDIC\TS THAT Tt{Z REScARCH t-ND.PTA4EN
AT SCML-p IF ; OT kLL, OF THE STATION.3 ,ILL T E BASE., ON1A FA LIG'; SYSTEt-'S RaSEAPCjH (FS) APROACH; HONVER, NOTEA'RCRA'TION C,3 DLFIx1ITIGN Or JUST 'WAT T3I3 MEANS ISPROVIDED. THIS 1E ICIErCy Sf{ULD BE CORRECT7D BY A .3 2EFDISCUSS [ON/KPLANATIONq; iiOv:_V-R. W"ORE IMPORTANTLY, THISLAfl C7 CLARITY RAI iES T',,O IMPO:4TANT CONCEiNS:

-- (j) 1 T I.S Mil.t.ING CONSIST N'T o.ITH THAT RECENTLY



ALOPTED BY THE AFRICA BUREAU AND CONTAINED IN T4-ZPAPER QUOTE INSTrTITTIONALIZING THE FARMI.,G SYSTE"NSAPPROACH TO RESEARCH UN4UOTE, PRFSENTED DURING THtEADO CONJFEPENCE IN I3ADAN, NIGERIA BY DR. D.W. NORMAN?

--(2) IS THIS APPROACH, ALONg, A.DQJATE AND BEST-SUITEDFCR RrSdRCHING AGRICULTRAL PROBLEMS AND DEVELOPING
ItPPOVED VARI',TIES, PNACTICF3 AND M-ETHODS IN A TRANSI-TION SITIATION (TRANSITION FROM RAINilD TO IRRIGATEDACRICU!ITURE) THAT CHARACTYRIZES THE CONDITIONS UPON",tHICH THIS PROJECT VILL LARGELY FOCUS?

(C) NFEE FOR STRONGER IRRIGATION FOCUS - UNDER OUOTFFUTURE RESEARCH NEEDS UNOUOTE (PAGE L2), TdE PROJECTPAPER IDENTIFIES THE FOLLOWING PROBLEMS (OF FOUR CITED)WHICH 'OST INHIBIT THE REALIZATION OF AGRICULTURAL
DFVELOPVENT OBJECTIVES BY OMJS:

-- (l) THE HIG1i COST OF IRRIGATION DEVELOPMENT REQUIRED
FOR ADEQUATE WATER CONTPOL; AND, -

--(2) TIE ffIGH COST OF AGRICULTURAL PRODUCTION IN THEKIRRIGATED PERIMETERS 8EING DEVELOPED.

HO',,FZVl?, NEITHER OF T-LiSE APPEARS TO BE DIRECTLY ADDRESSEDRT T'1E RESEARCH THi, PROJECT IS TO INITIATE, CARRY OUTOR OTBClNIZE TO UNDERTALL. IN FACT, DESPITE THE HEAVYFOCUS ON IRRIGATION AS i MEANS OF CARRYINuG OUT AGRICUL-T':iAL rFVELOP rNT WIT'HIN T{E SENE;AL RIVER BASIN, THiISPROJFCT DOES NOT APLAXl TO EMPHASIZE IRRIGATION OR STRESS" DI"FERFNCPS THAT SHOULD BE INCORPORATED INTO ANI :STITLTTON-aUILDINiG/STRE GTPLENING EYFORt RELATIVE TOIV°IGATED AGRICULTURAL RESEARCH AS OPPOSED TO RAINFED. THISt.T "DF 9?TLY CORRECTED ?'Y SOME RE-'ITING BUT A SUBSTAN-TrAL D!FICIENCY INJ ?ROJECT DESIGN M AY BE INVOLVED AND NEEDSTO 'BE Ck?F7PULLLY ASSESSED AND COiRECTED, IF FOUND TO EXIST.
P ) I' qTFR MANAGEr1£,NT RESXARCH - RELATED TO THE NEED FORA STROPIrGu? IRRIGATION i-OCUS IS THE PFRCEIVED LACK OFADYQUATE ATTENTION TO THE PROBLEMS OF (IHRIGATION) ,CATYRMA'IAG-.F',ENT. SOMFF ESEARCH IN THIIS AREA SHOULD BEINcIJPTD; dOWEVER, THI MAIN CONCERN RELI.TES MORE TO THEADAPTATION AND ADOPTION OF SOUND AND IMPROVED !'ATERmANAGrt 'NT PRACTICES 4.ND TECHNOLOGIF'i BY BOTH PRODUCERS

(','ATIR USERS) AND P TiOSE PESPONSIBLE kOR OP"1RA"llJ"TtE SYSTENS BY ',&'HICH IRRIGATION WATER WILL BE MADE AVAIL-
A T, TC AliN 'RS.

-'rlF lATTER rILL ?ROj.,3LY (OR AT LEAST SHOU4D) BEA EDRESS :D MORE IN TiE I ITEGRAT.ED DF','ELOP IENT P.,ROJECT ( I1)p)

UINCLASSIiIED S TAT', 242F91
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FOR THE BASIN NOW BEING FORMULATED. IT IS SUGG[;STED TKLATA STRONGER LINKAGE AND JOINT DESIGN OF TFIS AND THE IDPROJECT BE ESTABLISHED, AT LEAST WITH REGARD TO IR-lIGATIO.NOPERATION, 'WATEiR MAN-AGEMENT AND IRRIGATION RESEARCF.

- THEF WATER MANAGEMENT SYNTHESIS II PROJECT (SAT/AGR)COULD PROVIDE ASSISTANiCE IN THIS %ND AVOR AS "ELL ASPROVIDE ACTUAL TECHNICAL ASSISTANCE AND TRAINING ANDTINT UNPERTA{IN(G OF SPECIAL STUDIES TO COMPLEMENT ACTITIfS UNDER EITHER OF THESE OMVS PROJECTS. THE BUREAUAND MISSION ARE URGED TO INVESTIGATE THIS POSSIBILIT
F IURTlER.
(y) RESEARCH EXTENSION LINKAG-F-S - ALTOITGH TiE LOGICAL
FRAMEWORK STATES THAT QUOTE RESEARCH RESULTS WILL PTREADILY ACCEPTED AND USED BY DEVELOPMENT AGENCIES ANDFARMERS UNQUCTFTHE DESCRIPTION OF THf R -SE&RCH-EXTEN-SION LIN&AGES IS WEA'T' AND DOIS NOT SUPPORT THE ASSUMPTION.IN VIEW OF THEIR CRITICAL IMPORTANCE TO THE SUCCESSFULACHIFVEMFNT OF PROJECT OBJECTIVES, T-IESE LINa-ES allDMECHANISMS SHOULD BE CONCISELY DESCRIBED AND T'TEIR
CONNECTION TO IDP SHOULD BE CLEARLY ESTABLISHED. I4ADDITION, THt EVALUATION PLAN SHOULD PROVIDE FOR ANASJASSENT OF EXTENSION LINKAGES EARLY IN THE PROJFCT 'L,ORDER TO DETERMINE WHETI'ER THE OBJECTIVES OF THE: PROJFCT
AS THEY RELATE TO -EXThiNSION EFFORTS ARE BFING mET.FINAILY, THE PROTOCOL RESEACH-EXTENSION AGREEVENT SHOULDPUTrD IN THE APPPOPRIATLJ MEASURES ''HICH STRlN,;Tr,-N THIS
IN.AGE BASED ON TEE RESULTS OF THIS ADDITIONAL 'OR' , -NDA CONDITION PRECEDENT SiOULD BC INCLUDED IN THE PP TO 'i:EEFFECT TRAT NO FUNDS SHOULD Bt DISBURSED TO A NATIONAL

PFJEARCH STATION UNTIL THE PROTOCOL IS SIGNFD.

(F) TECHNICAL CAPABILITY TO ADDRESS SOCIAL ISSUES - TRY.PP PFCOGNIZES CRITICAL SOCIAL ISSUES \iiICH COULD PiD-POP AFF7CT ADAPTATTON BY FARMERS OF II'1PROVED PRODUCTIONTECHNOLOGIES (E.G. LA3O CONSTRAINTS, ORGANIZATION OFFARMYRS, LAND TENU-W ACCESS TO AND AVAILABILITl OFPRODUCTI 'E RESOURCES'. SOCIO-ECONOMIC DIAGNOSTIC STUDI.:SAND THE FARMING SYSTEMS RESEA.CH APPQOACH TO TF CHNOLo:;yDEVELOPMENT AND DISSEMINATION ARE MENTIONED AS HIGHLIGHTSOF THE PROJECT. liOWEVER, TFERE APPEARS TO BE NO CAPA3ILITIN THP TA TEAMS TO ADDRESS SOCIAL CONCERNS.

- IT IS RECOMMENDED THAT CONSIDERATION BE GIVEN TOUTILIZING THE SERVICES OE A SOCIOLOGIST O ANTFROPOLOCI;T
TO ADDPSS CRITICAL SOCIAL CONC RNS. IN ADDITION,IDFNTIFICATION SHOULD BE MADE IN THE ?P CONC-RNINd. THOSESOCIAL CONCERNS WHICH WILL E ADDRESSED BY TH PROJECTAS COMPAPED TO THOSE THAT v,'IIL 7F ADDRESSED IN TilE IDP.

(G) A.ILITY OF THE OMVS AND CIERDA TO ESTABLISH PRIORITIESAND STRATEGIES FOR RE,,.IONAr4 RESEARCq ATIVIITIS - ITDOES NOT APPEAR THAT ADEQUATE ATT?, ION ,0.ND INPUTS ILL B'GIVENl I0 ENA LF O!'IVS Ai,'T Ci ::RDA TO .,'RFOR(M COODIN. TIi1;FUNCTIONS EFFECTIVELY A 'D TO !STA_3LIS P,IORITI7S FOPREGIONAL RESEARCh ACTIVITIES WITHIN THE SENEGAL TVI2E.BASIN AREA. FOP T'17 UVVS TO ACCCNMLISH THIS F;J'NCTION,
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IT IS CRITICAL TO PROVI1JE IT WITH THt: rECHNICAL RNPEITI:ijY
TC DO RFSEARCH PLANNIN. P OPOSED A5SLSIAtC.- -i TNfIS
AREA IS INADEQUATe. IN ADDITION, IT I:OFS HOT ADPEAP THAT
THF DIV'ISION OF INTEGRATED R SEARCj{ "KAS iDEnUATE MANPO v,
TO UNDERTA&E THE FUICTIONS IT IS ENVISIONED TO DO. NO
INCREASES IN M ANPOWFR OR T CHNICAL TRAINING OF EXISTING
MANPOWP -TS ENVISIONED. LASTLY, IT IS NOT CL.A. IN THF
PP WHAT INSTITUTIONAL ARRANGEMENTS A>AD LIN{AGES EXIST
BFTWEEN OMVS AND THE NATIONAL RESEARCH STATIONS TO ENABLE
PROPER COORDINATION TO OCCUR, PARTICULARLY IN THE
DEVELOPMENT OF A REGIONAL RCSFARCH PLAN.

- rT IS, THEREFORE, RECOMMENDED TqAT AN ANALTSIS OP
INSTITUTIONAL LINKAGES BPTWIEEf OMV5 AND CIERDA ON TIE ONE
HAND, AND THE NATIONfAL RI, SFARCH CENTERS ON THE OTHIr,
BE UNDERTAK.EN, TAKING INTO CONSIDERATION RESPECTIVE
REGIONAL AND NATIONAL RESEARCH RESPONSIBILITIES AND
PRIORITIES AND HOW TRE.Y WILL PE COORDINATBD. IN ADDITION,
IN ORDER TO ENABLE OMVS IN GENERAL, AND THE CIEQDA
IN PARTICULAR, TO GAI, CREDITILITY -!TTH THE NATIONAL
RESEARCH INSTITUTIONS , Mi:ASURtS MUST LF UNDERTA EN TO
ENSURE THAT THESE ENTITIES HlAVE SUFFICIE'NT NUMBER OF STAFF
WqO APE ADEQUATELY TRAINED TO CAKRY OUT TtI.: FUUNCTION ('w
DRAWING UP A REGIONAL RTSEARCH STRATEGY AND OF COORDf:4&TINC,
T F RESEARCH ACTIVITIES OF NATIONAL RESEARCH INS ITUTPS.

(H) TITLE XII VERSUS CPEN COMPETITION. LLTHOUGH MISSIOI
PRFFERIENC7 IS FOP OPEN COMPiTITION IN[ T'4r PROCUREMENT 0
TFCTINICAL ASSISTANCE, IT SHOULD CONSIDER T14E STRON,
ARGUMFENTS FOR USING TITLE XII UNIVERSITIES--F.G. ACC S
TO A 7ROAD RANGE OF TRAINING. RESOURC-S AND FACILITIFS,
CC.?PRF.HENSIVE SUPPORT SERVICES, PARTICIPATION IN CiSS,
AND THEIR INSTITUTION-BUILDING CAPABILITIES. IN ORDFF '10
ASSIST MISSION IN REACHI4NG A DECISION, BIFAD i'ILL !IPIORi
ON INFORMAL BASIS LEVIL CF INTEREST AND AVAILABILITY OF

UNCLAS SECTION 02 OF 04 STATE 242d91
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TA RFSOURCES IN THE TITLE III COhMUNITY FOR SUBJECT
PROJECT AND WILL ADVISE ASAP.

(1) PIST MANAGEMENT. ila VIE, OF THE NEED TO MINIMIZETHE COSTLY INPUT OF PETROCH JMIC.LLy DERIVED PISTCIDFSAMD WORK WITHIN THE CON'TEXT OF AiN INTEGIATI'D PY;3TMANAG41*ENT APPROACH, A NINIMU. OF ONF 7UIL-TlMf; FNTCMOLO,
GIST SHOULD BE ASSICNED TO Tf.E, PROJECT AT a R SIARCiLOCATION WHERE CROPPING PRACTICES ARE CONSIDERED QUOTETYPICAL UNQUOTE OF IRRIGATED PERIMETE? AGHICULTURE. ASSTATED IN THE INITIAL DRAFT OF THE IEF,. AS PREPIR.ED BYPETER. FREEMAN AND WILLIAM SETTLE, QUOTE THE LON", TFRM
PlACTMINT OF AN ENTOMOLOGIST (IPM-ORI*FNTED EXPERT) ATKAEDI IS A KEY FACTOR IN THE ESTABLISHMiEiJT OF IM-ORIENTED RESEARCH GOALS TNQUOTV. THE PP SHOULD 1:1%,SURE THAT IPM ASPECT IS NOT DUPLICATIVE OF E"TISTIN.IPM AND CROP PRCTECTION RESOURCES. AT TTE SAME TIME, USFOF EXISTIN 1. RESOURCES (AS ,E .J .,FAO TECUNICIANS) SIOULDBE EXPLORED. SINCE IPM WILL I'JCLUDE MANY SEPARATE
ASPECTS A.ND V:tST PE MULTI!'ISCIFLINARr, COMISULTAjTS MUSTRE PROVIDED (fINIMUri 01 1; PERSON-MONTHS) COVERING .i£iDSCIENCE, PLANT PATHOLOGY AN D ENTOMOLOGY.

(J) ECOMOMIC ANALYSIS. THE FO&R APPROACHES TA~iN IN THEECONOrIC ANALYSIS (PREVIOUS STUDIES, MPARGINAL RTIPN,rNPrTCATIVE TARGETS, AND POTENTIAL RENE-FITS) VLU-CI!'.TFTHE ItPORTANCE OF AC;RICULTURAL RESEARCH IN THE OIVS ARE.AA-ND 'IA:,F A STRONG CASE 'OP FURTFER INVESTMENT IN AGRI-CULTURAL RESEARCH IN THE AREA. {O'EVFR, TH ECONOMICANAr',SI3 FAILS TO JUST15T THE PA.TICULAR INV7STM];NT INAGPICULTUPAL RES!;AFCH "RC.PQSFD IN ThIS PP. SUCi JUSTI-FICATION, REQUESTID IN LAST YEAR'S GUIDANCE CABLE, AR k(A,!,FX D OF PP) WOULD NA&E THE PP A MUCH STRONG].PDOCUV'HNT. IT MUST BE NOTED THAT SUGGESTED ADDITIONS TOTHE ECONOMIC ANALYSIS ARE ONLY qUjOTE COSHFTIC ITNICUOT,IN THAT THEY 'ILL MA T-e :P A STRONGER DOCUMENT, BUTTHEY DO ,NOT REFLECT ANY CHIANGijS IN TEE' IlIPLFHE NTATION PLAN.
() RECURRENT COSTS AND MORTGA G. IMPLICATIONS. IN OIF' OFPROBABLE OMVS INABILITY TO SUPPOPT T2E NECESSARY 1.]-157EAR RFSEARCH EFFORT TO SUCCESSFUL COMPLETION, IT ISNECESSARY TO CONSIDER RPALISFIC RECURRENT COSTS IMPLIC.-TIONS OF ThE PROJ!CT AND .iHkT, IF ANY, QUOTE NOPTGA'FUNQUOT? ON FUTURE FFJNDS CAN 13 EXPECTED, AS A RSULT OFAPPROVING TH. S UIJ4CT PROJECT.

(L) AGROt,'OMIC l'?PRTIS7. I'fP V'RS POINTED OUT TH .T -I1F'PROJECT TS SOMEWHAT SIORT ON AGRT'JNiIIC iXPLRTIS. A !D TATArDITICNAL RESOLURCES AVi-ILA.LE TO THB PROJECT S HULD 3_FIENTIIED. IN AS UCH .S TH: LONu-T(I, TECHNICALASSISTANCE IS *OING TO 3F MINIIMAL, COuiSIDLATION SUOLD,T7REFORE, F GIVEN TO ESTA-LISHING lIl'l:Ak7S W'ITH THRFOF T9E CP SPS IN StT/A(. , N h~.LY , T AND iI L-EANS AND COWiPEAS V !D PK'AIUTS . THESE lI iAGES WOHiTDPROVIDE ACCESS TO A IIAS'l 50luRClOF'3*,i N'FCPCPS. FUNDS SHOULf !., ;'IADz AIVAILA-LE .,':O;'! TF!OSE EAF-MARKED FOR CONSULTANTS TC P±aOvrDF ,O0 SHORT-TERM ASS[ST-
ANCF IN THE INITIAL SA'Jf,;S OF PROJECT IMPL-'
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(M) TRAINING:

-- (1) TITT PP SHCULD PROVIDE A RATIONAIF AND DESCRIPTION
OF THE KINDS OF TRAINING PROGRAMS iHICH WILL BE R-EQU'ST1D
FOR LONG-TERM TRAINEES.

-- (2) AVAILABILITY OF CANDIDATES FOR LONG-TFFM TR.AINING.
A OUESTION WAS RAISED AS TO WHETHER SUFFICIENT IUhBFRS
OF CANDIDATES WILL BE AVAILABLE FOR LONG-TER, TRAINING,
PARTICULARLY IN MAURITANIA. TH SUGGESTION WAS MADE THAT
A C.P. BF AWIED TO THE SECOND DISRURSMit.1NT OF FUNDS
RCOITIRING THAT EACU COUNTRY PROVIDE ASSURANCES TITAT
'rRAINEIS WILL PE MADE AVAILABL!.

-(,I) THE PP SHOULD TA&E COGNIZANCE OF THE REPEATED USF
OF THE SAME CANDIDATES FOR SRORT-TER.M TRAINING (AS IN
PREVIOUS PROJECTS) AND THAT PROJECT MANAGERS MACE SPECIAL
EFFORTS TO INCLUDE A BROAD SAMPLE O' PARTICIPANTS IN T?,
SHORT-TERM TRAINJING PRCG9AMS.

(N) BUDGET ITEMS:

-- (i) EACH TECHNICIAN SdOULD HAVE AN UNCOMMITTED SLDGF?"
OF DOLS 15,000 FOR THE. PURCMASE OF Lk3ORATORY/FIl;LD
SUPPlIES.

-- (2) AN ELECTRIC POWER SYSTEM IS PROVIDED FOR 3AMQ fUT
NCT FOR FANAYF OR &,AEDI RESEARCH STATIONS . IF NECFSSAPT
A LINE ImPM SHCULD BE INCLUDED !N THi BUDGET TO PEFRMIT
THTF ACQUISITION OF SINHILAR SYSTEMS FO: FANAYE AND *AEDI.

(C) PROCUPEMENT. TiE PROCUREMENT PLAN NEEDS TO -2:
CLARIFI'D AND SOME OF TH.E WAIVERS Ri.-DRFTED. SFR/COM
WILL PROVIDE REVISIONS.

UNCLAS SECTION J3 OF 04 STATE 22E91
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(P) AUDIT AND 121D DFTERMINAITION. FC/AFi 1.AS FRESSEI'
CONCERN TRIkT OUTSTANDING ATDIT RECOMHEiNDtTION RFQUI.NING
USArD/SE.IEG.L TO RECOVER OUTSTANDING AMOUNTS FRO(1 OMVS
YFFECTrVELY PROHIBITS LANT DISPURS ,.i . TS UN4ri TIE
AGRICULTURAL RESEARCH II PROJECT, UNTIL OUTSTANDING
ACfCUNTS ARE COLLECTED FRCM THE OMVS. TfIFREFORE, TTAPPEARS INADVISABLE TO ASK AA/AFR TO AUTHORIZlE Tg,* PROJECT,
UNTIL TU7 . OMVS SETTLES ITS CUTSTANDIN'; DEBT. (.C/FR hAS
AISO ADVISED THAT 121D ChRTIFICATION AND AA/AFR DETE'.{TIUA-
TION MUST 13E BASED ON AN EXISTING, 9ATl17R ThAN AN
QUOTE INTERIMt UNQUOTE FINANCk/ACCOUNTING STSTEM. AS Tq.F
121D CFRTIFICATION SHOULD BE APPROVED 'HT AA/AFR AS PAZTOF THF AUTFIORIZATION PAC .AGE, TI1; PP SHOULD NOT PT
RE-SUBI'ITTED UNTIL SUC!i AN AC(;OUNTING STSTEM IS IN PI.ACl;
IN THF OMVS.

(c) missrON MANAGFM]NT. LEVEL OF DETAIL COI'TAINID It.PRCJFCT OUTPUTS SECTION IS lNSUFFICItHT TO BE OT' ASSIS-
TANCF TO MISSION IN DRAFTIN(; SCOiPE Or WOi FOR CONTRA,'MO
00 TO EFFFCTIVILY NIONITOP PROGRESS .3. CONTRACTOR DU.INC
IV.%LEME;4TATION. VE RFCOMMEIND TP&T MIS'SION AVOID A UFVFL,
O. tFFOET TYP. CONTRACT, AhD THkT A ICOPE OY vjOR(: FOR
rCNTRACTORS WHICH "'QUI!ZT:S COMPLETIONJ OF SPECIFIFI)
TA17S,PE INCLjDED _i' i . FOR EKAMPLF, FIRST IM.P,,TANT
TASr. h,,iT BE COMPLETION O A RESEARCH PLAN. -,01ICf1 INCTITDF:*,
IPrTCATIVE MEASU.ES OF RES7ARCTI GOAI.S TO BE AC hIIVED
Dt;,IZNT PROJFCT. OEJECTIV.:LY VERIFIABLE INDICATOPS B[ilIT
INTO CONTRACTOR SCOiE OF O/< tJOULD lkCIILTATE PROJECT
M.INAGFI .")T BY MISSION..

4. AID;".q WISHES TO CCti.iED USlID/R3DO AND PARTICrFATIN,.-
MISSIONS I0R CONSIDERABLE ,iOR-. AND SUBSTANTIAL IHPRCVWr-
M- fTS MADE IN Tr{E OMVS AG RESEARCH PP SINCE TR. PREVIOUS
R*VIrW. MOST OF THE PRECEDIIG SUGGESTIONS WILL,

V'T.ALY, MA.&rE ADDITIC 14AL WO.% FOP ALL IN VOL 1!FD P UT
t ;('T ENTAIL MAJOR REVISIONS IN THE STRUCTU:/"'!T" :'!'T OF TTF PROJECT. WE LOCa FORWARD TO SEEING

THE R:VISED PP AS SOON AS IT IS READY 2OR REVI:.' .(iD
AUTHORIZATION. STOISSEL
'mT

UNCLAS SECTION 04 OF O : STATE 21 2291
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TITLE 
FUNDING SOURCE PROPOSED OBLIGATION 1A rhmosiwds of oll. O) @106 L-FE)oMVS Agricultural Research II Sahel Development Program FY 3,00 I O . 13,622N U M B ER 6 2 5 - 0 9 5 7 l EW 

3 ,8 0 0 
E F R E CGRA 6507 NP R C INITIAL I ESTIMATED FINAL ESTIMATED COMPLETION DATE

GRANTE] LOANL CONTINUING N [ one 
OBLIGATION

[FY 83 OBLIGATIONFY3 8 OF PROJECTFY83F88 
FY89

Purpose: To develop and strengthen OMVS agricultural research regional agricultural projects.capacities in tile Senegal River Basin and to improve the combined
effectiveness of national agricultural research programs in Senegal, Beneficiaries The direct beneficiaries of the project are the OMVs
Manritania and Mali through regional coordination and prioritizing and Member State officials involved in agricultural research acti-
within the OIVS. 

vities in the Senegal River Basin. Tile ultimate beneficiaries of

_________ Tnthis 
increased research capability will be the nearly 10,000 small

Background: The Senegal River Basin is in a state of transition mov- farmers who will benefit from improved on-farm technologies, crop

ing from traditional rainfed to irrigated agricultulre. A solid base varieties, farming practices and cropping Systems to be developed
of agricultral research is .?eded to insure a successful transition, by this pro ect.And institLational capacity mus. be developed to allow the nations of
tile Senegal River Basin to carry on agricultural research supporting Host Country and Other Donors: The OMVS contribution is estimated
Basin development in the future, 

at $2.4 million over the life of the project. Other assistance is
being provided by FAO which, since 1978, has contributed $1,129,556

Project Description: The purpose of this project is to develop the to the OiiVS to study farming and management systems being used in

research capacities of the three OMVS Member States through training; irrigated perim-ters. Additional assistance to agricultural research

develop three existing resea-ch stations in the Senegal River Basin; in the Basin will be provided by the World Bank's $15.0 million
promote participation in designing and implementation of adaptive Agricultural Research Project in Senegal.research and fanning systems research programs; and improve thecombined effectiveness of national agricultural research in the Basin. Major Outputs: 

All Years
Extenusive field trial programs will be carried out by the threeresearch stations in association with national extension agencies. Improved crop varieties and technical 3
ficLional research activities will be Linder the jurisdiction of the packages developed
respective countries, thus linking tile project to tile research infor- Agricultural researchers upgraded 

12
inarion available in all three national research organizations. The Agricultural research facilities improved 3
O1tVS developmrent and coordination office will assure that technical Strengthened regional research system coordinated
and professional collaboration takes place among institutions and with national research agencies Xresearchers working in this project. Functional relationshipsbetween researchers and extension agents will be formalized via _$ 

Thousands)

protocol agreements between research organizations and Regional AID-Financed Inputs 
Life-of-Project

Develoenent Agencies (RDA's). AID-financed inputs are listed else- Technical Assistancew h e r e o n t h i s A c t i v i t y D a t a S h e e t . T e c h n gc ar ( 54s tm )11 long-term (54 pmo)Relationship of Project to A.I.D. Regional Strategy: The AID Regional TrainingDevelopment Strategy Statement (RDSS) endorses the project approach, 12 long-term (36 pm)
stating that AID will give high priority to tile development of an 62 short-term (62 pm) 1,700
irrigated agriculture and to river basin planning and feasibility Com,0odities Vehicles, office furnishings,
studies necessary for future projects. Tie RDSS further emphasizes electric generators, farm eqipment and re-a r e g i o n a l a p p r o a c h t o r i v e r b a s i n d e v e l o p m e n t a n d e x p r e s s e s A I D ' s e r c s u p p l i e s 1 , 5 0 0desire to assist international organizaLions like the OMVS in formu- search supplies
lating optimum strategies for river basin development. Tile formula- Other Costs: Construction and operating expenses 4,022tion of optimum irrigation and basin development requires that data
be gathered and analyzed on a wide range of factors affecting TOTAL 

13,622
agricultural production in the Senegal River Basin. In addition, asan institution-building effort the present project will strenqthenthe capacity of tie OMVS and Member States to plan and implement

U.S. FIN1ANCING {If -1 sands al donors) ._ PRINCIPAL CONTRACTORS OR AGENCIES

E ,,. , ,, , F ., ,, v ,, 1 e l _-- 
I T i t l e X I I U n i v e r i t y

Es,,4I 1.1-a
h  

Sqanh30 1981 - -------

......94.... 1,..2 3,.800 | 9,822 13,622 _ i



AGENCY FOR INTERNATIONAL DEVELOPMENT
Advice of Program Change

Date:

Country: Sahel Regional

Project Title: OMVS Agricultural Research II

Project Number: 625-0957

FY 1983 CP Reference: None

Appropriation Category: Sahel Development Program

Life of Project Funding: $13,622,000

Intended FY 1983 Obligation: $3,800,000 Grant

This is to advise that AID intends to obligate $3.8 million in FY 1983
for the OMVS Agricultural Research II project. This is a new project and
was not included in the FY 1983 CP.

The project will assist the Senegal River Basin Development Authority
(OMVS) and its three member states, Senegal, Mali and Mauritania, to
create and strengthen their capacity to carry out agricultural research
in support of river basin development.

Further details are provided in the attached Activity Data Sheet.

On , 1983, the AA/AFR approved the recommendation that the
system of accounts proposed for project funds satisfies the requirements
of Section 121(d) of the FAA.



Clearances:
AFR/SWA,FGilbert'z,2i.. AFR/SWA,DMaxwell (draft)
AFR/SWA,JBierke 7, 17 AFR/DP,HJohnson o

AFR/PP/SWA-, GS1,v.u AFR/PD,NCohen

,/LP,GLecce DAA/AFR,ARLove
AA/AFR, FSRuddy LEG/PPD,MO'Sullivan

AFR/DP: SSharp-

Drafted by:AFR/PD/SWAP,AMcDonald:fn:I/1
4/83 ext 27886 0062M



PROJECT AUTHORIZATION

Name of Program: Sahel Regional Name of Project:
OMVS Agricultural
Research II

Number of Project:
625-0957

1. Pursuant to Section 121 of the Foreign Assistance Act of 1961, as
amended (the "FAA"), I hereby authorize the Agricultural Research II
Project for the Organization pour la Mise en Valeur du Fleuve Senegal
involving planned obligations not to exceed $13,6z2,000 in grant funds
over a six-year period from date of authorization, subject to the
availability of funds in accordance with the AID/OYB Allotment Process,
to help in financing foreign exchange and local currency costs for the
project.

2. The project will assist in developing the research capabilities of
the three OMVS Member States through training; developing three existing
research stations in the Senegal River Basin; promoting participation in
the design and implementation of adaptive research and farming systems
research programs; and in improving the combined effectiveness of
national agricultural research in the Basin. Extensive field trials
programs will be carried out by the three research stations in
association with national extension agencies. National research
activities will be under the jurisdiction of the respective countries,
thus linking the project to the research information available in all
three national research organizations. The OMVS Development and Coordi-
nation Office will assure that technical and professional collaboration
takes place among institutions and researchers working in this project.
Working relationships between researchers and extension agents will be
formalized by means of protocol agreements between research organizations
and Regional Development Agencies (RDAs).

3. The Project Agreements, which may be negotiated and executed by the
Officers to whom such authority is delegated in accordance with AID
regulations and Delegations of Authority, shall be subject to the
following essential terms, covenants and major conditions, together with
such other terms and conditions as AID may deem appropriate.

4.a. Source and Origin of Goods and Services

Goods and services, except for ocean shipping, financed by AID under
the project shall have their source and origin in Senegal, Mali and
Mauritania or in the United States except as AID may otherwise agree in
writing. Ocean shipping financed by AID under the project shall, except
as AID may otherwise agree in writing, be financed only on flag vessels
of the United States.



b. Waiver

Notwithstanding paragraph a. above, the following waiver to A.I.D.
regulations is hereuy approved:

1) The requirement set forth in Handbook 1, Supplement B, Chapters
4 and 5, that commodities procured with grant funds have their source and
origin in the U.S. is waived to permit the procurement of commodities and
vehicles which have as their source and origin countries included in
Geographic Code 935 (Special Free World). On the basis of these waivers,
project funds may be used to procure 6 non-U.S. manufp:tured diesel-
owered electric generators and spare parts at an approximate cost of
150,000. Up to $460,000 may be used to purchase 4 all-terrain pick-up

trucks, 14 all-terrain vehicles and 24 light motorcycles of non-U.S.
manufacture, including 25% of the dollar value for spare parts. It is
hereby determined that exclusion of procurement from Free World countries
other than the Cooperating Country and countries included in Code 941
would seriously impede attainment of U.S. foreign policy objectives and
the objectives of the foreign assistance program; and that special
circumstances exist which justify a waiver of the requirements of Section
636(i) of the Foreign Assistance Act of 1961, as amended.

Francis S. Ruddy
Assistant Administrator
for Africa

Date

Clearances:

AFR/SWA:FGilbert (draft)
AFR/SWA:DMaxwell (draft)
AFR/PD/SWAP: GSlocumif2
AFR/PD :NCohen
GC/AFR:LDeSoto (draft - with corrections)
DAA/AFR:ARLove

Drafters: H.Smith, USAID/Dakar and A.MCDonald, AFR/PD/SWAP:02/04/83:fn



Attachment E

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA

From: ro AH.77J Sn Acting Director,
From: Ca" AUSAID/Senegal

Subject: OMVS - Source/Origin Procurement Waiver for Diesel-
powered Electric Generators

Problem: The OMVS Agricultural Research II Project (625-0957)
will require the procurement of non-U.S. manufactured diesel-
powered electric generators and spare parts for which your
authorization is required. You are hereby requested to auth-
orize such procurement by granting the following:

(1) A source/origin waiver from Geographic Code 000
(United States) to Geographic Code 935, (Special
Free World).

Facts:

(a) Cooperating Country: OMVS Member States of

Senegal, Mali and Mauritania.

(b) Project: OMVS Agricultural Research II (625-0957).

(c) Nature of Funding: Grant

(d) Source of Funding: SH

(e) Description of Goods: Six (6) diesel-powered
electric generators ($25,000 per unit, including
spare parts).

(f) Approximate Value: $150,000.

(g) Probable Sources: Senegal.

(h) Probable Origin: United Kingdon.

7
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Discussion:

A. Source/Origin Waiver

This waiver request is made to cover six (6) diesel-powered electric generators which are needed for carrying outthe irrigation requirements related to agricultural researchactivities planned under this project. While there are distribu-tors of U.S. manufactured electric generators in Senegal (al-though none in Mauritania or Mali) American manufactured electricgenerators have not been used in the Senegal River Basin. The
major problem has been that American manufacturers are notrepresented in the SRB, and therefore after-sales service,
including warranty work, provision of spare parts, and mainte-nance servicing are not available in the area. A related problemis the lack of trained personnel familiar with American manu-factured electric generators. It would take several years fora U.S. manufacturer to establish a similar local dealer orqani-zation and capability in the area, and no manufacturer hasexpressed interest in doing so because of the current low volumeof business. By comparison, distributors of electric generatorsfrom Geographic Code 935 countries are well-established in theSRB, spare parts are generally available and there are trained
personnel familiar with this equipment throughout the area.

In accordance with Handbook I, Supplement B, procure-ment of commodities from Code 935 under a grant financed projectrequires a waiver. Under Handbook I, Supplement B, Chapter5B4a(2) and (7), a waiver may be granted if "the commodity is i otavailable from countries included in the authorized geographiccode" and for "such other circumstances as are determined to becritical to the success of project objectives."

Recommendation: For the above reasons, it is recommended
that you:

(1) Approve a procurement source/origin waiver for
diesel-powered electric generators from AID
Geographic Code 000 to Code 935.

(2) Certify that the exclusion of procurement from FreeWorld countries other than the cooperating countries
and countries in Code 941 would seriously impede theattainment of U.S. foreign policy objectives and the
objectives of the foreign assistance program.



Approved:

Disapproved:

Date:

Clearances:

GC/AFR: LDeSoto /.l__



ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA

FROM: roe" cting Director, USAID/Senegal

SUBJECT: OMVS - Source/Origin Procurement Waiver for Vehicles

Problem: The OMVS Agricultural Research II Project (625-0957)will require
the procurement of non-US manufactured vehicles and spare parts for which
your authorization is required. You are hereby requested to authorize
such procurement by granting the following:

(1) A source/origin waiver from Geographic Code 000
(United States) to Geographic Code 935 (Special
Free World).

(2) A waiver of the provision of Section 636 (i) of the FAA.

Facts:
(a) Cooperating Country : OMVS Member States of Senegal,

Mali and Mauritania.

(b) Project: OMVS Agricultural Research II (625-0957).

(c) Nature of Funding : Grant

(d) Source of Funding : SH

(e) Description of Goods : 4 all-terrain pick up trucks

($ 16,000 per vehicle)

14 all-terrain vehicles

($ 20,000 per vehicle)

24 motorbikes

($ 1,000 per motorbike)

(f) Approximate Value : $ 460,000 (includes 25% for spare parts)

(g) Probable Sources : Senegal, Mali

(h) Probable Origin : Germany, France, Japan, United Kingdon, etc.



-2-

Discussion:

A. Source/Origin Waiver

The Agricultural Research II project personnel will be required
to travel extensively to project sites which are located in rural areas of
the Senegal River Basin to supervise agricultural field trials and to
coordinate other field research activities. For the most part, the road
network in the Basin is poor. Most paved roads are poorly maintained and
potholes are rampant. Unpaved, washboard-type roads are extensive through-
out the region. During the rainy season the roads further deteriorate,
many are impassable, and others require sturdy four-wheel vehicles.
Adequate spare parts, maintenance and repair facilities are not available
for U.S. vehicles in Mauritania, Mali and Senegal. While there are
distributors of US manufactured vehicles in Senegal, although none in the
other countries mentioned above, the density of such vehicles throughout
Senegal has not reached the point to justify investment of substantial
spare parts inventories with the result that spare parts support is still
very poor in Senegal as well as in other countries. In Senegal, the
distributors confine their support activity to the main city which results
in lack of service in the country Throughout all of the countries, local
mechanics with some degree of know-how are unable to cope with the English
measurement system of nuts and bolts, even if they could understand the
unfamiliar American vehicle.

In addition, this waiver request is to cover 24 light motorcycles are
not manufactured in the US, and which are needed for monitoring agricul-
tural research activities in the field.

In accordance with Handbook I, Supplement B, procurement of commodi-
ties from Code 935 under a grant financed project rquires a waiver. Under
Handbook I, Supplement B, C ,apter SB4b(2) and (7) a waiver may be granted
if "the commodity is not available from countries included in the
authorized geographic code" and for "such other circumstances as are
determined to be critical to the success of project objectives."

B. Waiver of Section 636(i)

In additional to the general source/origin limitations on the
procurement of commodities, Section 636(i) of the FAA prohibits the pro-
curement of non-US manufactured vehicles. However, the provisions of
Section 636(i) may be waived when special circumstances permit it. Under
Handbook 1E, Chapter 4C2d(l), special circumstances are deemed to exist if
there is (a) "an inability of US manufacturers to provide a particular
type of needed vehicle"; or (b) "present or projected lack of adequate
service facilities and supply of spare parts for US manufactured
vehicles." The authority to find such circumstances and grant a waiver
has also been delegated to you by AID Delegation of Authority No. 40.



Since, as discussed in the source/origin context, US-manufac-turers are unable to provide for adequate spare parts support and serviceof their vehicles, the special circumstances criterion set forth above issatisfied.

Recommendation: For the above reasons, it is recommended thatyou:

(1) Approve a vehicle procurement source/origin waiver fromAID Geographic Code 000 to Code 935.
(2) Conclude that special circumstances exist which merita waiver of the provisions of Section 636(i) of theForeign Assistance Act of 1961, as amended;
(3) Certify that the exclusion of procurement from FreeWorld countries other than the cooperating countriesand countries in Code 941 would seriously impede theattainment of US foreign policy objectives and theobjectives of the foreign assistance program.

APPROVED

DISAPPROVED

DATE
Clearances:

SER/COM/ALI :PHaganj( -)GC/AFR:LDeSoto (draft- =wit corrections)



ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA

FROM : AFR/SWA, Frederick E. Gilbert _

SUBJECT: OMVS Agticultural Research II (625-0957)

RE: Delegation of Authority No. 144

Problem: Section 121(d) of the Foreign Assistance Act of 1961, as
amended (the "FAA"), precludes any new obligation of the Sahel
Development Program funds for disbursement by a foreign government until
the Administrator has determined "that the foreign government will
maintain a system of accounts with respect to those funds which will
provide adequate identification of and control over the receipt and
expenditure of those funds." On January 6, 1982 the Administrator
delegated the authority to make this determination to you in Delegation
of Authority No. 144.

Discusson: The Africa Bureau, at the beginning of FY 1982, initiated a
process of "Certification Review" and "Certification" by Mission
Directors and Office Heads. This review is designed to establish the
adequacy of host country accounting systems. The Certfication
requirements are spelled out in State 278344 dated October 20, 1981 and
State 313799 dated November 25, 1981, both of which were forwarded to
your office by previous memoranda with respect to Delegation of Authority
No. 144. The latter was prepared by the Office of Financipl Management
and established for the Missions the minimum standards for host country
accounting systems which must be met prior to certification.

In accordance with the above procedures, Dakar 331 of January 7, 1983
certified the adequacy of the Senegalese Institute for Agricultural
Research (ISRA) in order to implement the Senegal component of the OMVS
Agricultural Research II project (625-0957). ISRA will utilize a very
simple USAID-designed system of accounting for AID funds. The system
provides a cash receipts and disbursements journal which identifies each
payment by project budget line item. This is an auditable system, and it
satisfies Mission and Grantee needs. All funds will be maintained in a
separate bank account. All bills, invoices, receipts, etc., will be
separately filed. ISRA has used similar accounting systems for AID funds
advanced in the past under other AID projects with no problem.
USAID/Dakar Director certification of ISRA is based on the foregoing, and
on a review of the institution's accounting system conducted by USAID's
Controller stOff.

The Project Paper indicates that accounting systems for the OMVS
(regional), Mali aDd Mauritania institutions benefitting from 625-0957
project funds cannot yet be certified. The PP proposes to have all
project funds for these components managed by the technical assistance
contractor, a US university under Title XII. Part of the contractor's
responsibility will be to help the OMVS and participating national
institutions develop financial management and accountability systems
which ultimately will be certifiable for AA/AFR determination.
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As no funds will be managed by the OMVS or national implementing agencies
of the Mali and Mauritanian govenments, Section 121(d) does not require
a determination as to acceptability or reliability of their accounting
systems at this time.

Recommendation: That you make a determination, a) that the Senegalese
Institute for Agricultural Research (ISRA) will maintain a system of
accounts with respect to these funds which meets the requirements of
Section 121(d) of the FAA, and (b) that the determination described in
FAA Section 121(d) is not required at this time for the OMVS or the
Malian and Mauritanian implementing agencies under project 625-0957, as
all local costs will be controlled and disbursed directly by a US
contractor.

Approved:

Disapproved:

Date:

Clearances:

DAA/AFR, ARLoveffi j
AFR/SWA, JBierke" , f:
AFR/SWA, JrocopTs l, .
AFR/SWA, FGi lbert.r
GC/AFR, LDeSoto
AFR/DP, SSharp
AFR/PD/SWAP, GSlocum
AFR/PD, NCohen

Drafted by: AFR/PD/SWAP:AMcDonald:edb:01/17/83 EXT: 27886



OMVS Agricultural Research II (625-0957)

"Summary of Changes/Additions to the PP Resulting from December 14, 1982
Issues Meeting"

REF: State 242891 (Project Committee Guidance Cable)

PP Change or
Guidance Cable Ref. Subject Page(s) Addition

Para. 3-A Relationship of
of Ag.Research II
to other projects

Para 3-B Clarification of
Farming Systems
Research

Para. 3-C Need for Stronger -
Irrigation Focus

Para. 3_D Water Management 67 Add to para. 4 per
Research S&T:

"Water management
considerations are

central to the
project. They must
be addressed di-
rectly in research
and research-exten-
sion linkages.
Water management
needs, in general,
will be addressed
through consul-
tants. These may
be with inter-
national agri-
culture research
organizations
for specific areas
such as IRRA for
rice, ICRISAT and
the soils CRSP for
rainfec agric-
culture, or
through centrally
funded S&T
projects."



Change orCable Ref. Subject Page(s) Addition

Para 3-E Research- 64 Per State 242891,
Extension add item (f) underLinkages first evaluation:

(f) establishment
of extension
linkages to
small farmers,
including feedback
from the farm level
to researchers.

Para. 3-F Technical 55 Add after para 1,
Capability to second sentence per:
Address Social AFR/TR/ARD:
Issues "For Mauritania ...

in Kaedi.
Considering the
critical nature
of irrigated land
use, land distribu-
tion issues in
Mauritania which
could effect the
progress of research
dissemination and
adoption, arrange-
ments will be made
with the GIRM to
utilize the services
of returning AID
trainees funded
under the Land Ten-
ure AIP."
Add after para 1,.
3rd sentence,
"For Mali, a con-
tractor ...at Same.
Short-term social
science expertise
will be recruited
locally and/or from
the U.S., as the
need arises.,,

38 At next to last
para. (item (b) per
AFR/TR/ARD, insert
"...agricultural
and social sciences
(e.g. agricultural
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Change orCable Ref. Subject Page(s) Addition

economics, plant
breeding, agronomy/
soils, anthropology)
will be provided for
12 participants."

Para 3-G Ability of 127 Item b(2) per rec-
OMVS and CIERDA ommendation of the
Establ.1sh Pri- Project Committee,
orities for change word estab-
Regional Re- lishment to
search oevelopment.

Para 3-H Title XII 55 First para. 5th
Versus Open sentence per rec-
Competition for commendation of
Technical the Project Com-
Assistance mittee, correct

sentence to read,
"The contrtactor
for each
station will
be a U.S. univer-
sity."
Add sentence
to same para.: "In
the event of non-
responsiveness on
the part of the
Title XII univer-
sities, competition
for the technical
assistance con-
tract(s) will be
opened to private
firms ano inter-
national organiza-
tions."

Para 3-I Integrated Annex E Page 3, add new
Pest Manage- (IEE) first sentence
ment Per S&T:

"Prior to extension
to the
farmer of tech-
nology packages
which include pest-
icides, the cost
effectiveness of

<ZL)
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Change orCable Ref. Subject PaQe(s) Addition

such uses will be
determined, as well
as relevant econ-
omic thresholds, as
discussed on page
16 of this il."

Para. 3-J Economic
Analysis

Para. 3-K Recurrent Project Com-
Costs mittee believes the

PP provioes as
rigorous an anal-
ysis as practica-
ble. However,
question was
raised as
a discussion
point for the
ECPR.

Para. 3-L Agronomic
Expertise

Para. 3-M Training Per recommendation

of the Project Com-
mittee, the respec-
tive Project Agree-
ments will contain
covenants to the
effect that host
governments will
insure availability
of qualified parti-
cipants for
project-financed
training.

Para. 3-N Budget Annex B Change item A-2
Items (Statutory response to read:

Checklist) "The Project Com-
mittee determined
that FAA Section
611(a) was satis-
fied, in that
adequate engineer-
ing, financial and
other other plans
and reasonably
firm cost estimates
have been pro-
vioed."



Change orCable Ref. Subject Page(s) Addition

Para. 3-0 Procurement -

Para. 3-P Audit and 121d - A 121o
Recomnenoation certification will

be prepared by
USAID/Dakar, and a
determination memo
drafted by AFR/PD
for AA/AFR approval.

The ECPR Issues
Paper will request
a decision as to
whether project
should be author-
ized and/or funds
obligateo before
OMVS has repaid
monies owed to AID
per an outstanding
recommendation.

Para. 3-Q Mission
Management


