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MALI-SUD Fzrming Svstem Research Project

-An Evalueation Report-

by Eégar J. Ariza-Nino

INTRODUCTION
This report sumarizes observations made during a brief tour - December 2
to December 9, 1980 - through the villages zffected by the Farming Systenms
Research project in southern Mali. The tour was a review mission organized
by Dr. Tizcouradié Diarra, Director of the preject, to advise on future re-
search strategies. In addition to Dr. Diarra and the research staffs of
the FSR and a relzrted Dutch project, the =migsion included: Dr. Andrew Ker,
IDRC Ottawa; Dr. David Norman, Kansas State University; Werner Kiene, Ford
Foundation, Ibadan; and Peter Xatlon, ICRISAT, cuagacdougfou. Two representa-

tives from IZR also accompanied the mission: Boubacar Traoré, azronomist

"

from the Division de la Recherche Agronomicue, and Jacgues Brossier, econo-
mist. Views of all these pzrsons have been liberally incorporated, without

attribution, into this report. I also bensfi ged discussions

po)

ed from prolon

t
on the subject witk Roger Simmons. AnY misjiudgements, however, are onlv =ine.

PROJECT BACKGROUND

The Farming Systems Research project Is a nultilateral effcort by USAID,

IDRC (Canada), the Ford Foundation, and the Government of Mali. The project
covers the Mali-Sud region and is based in Sikasso. The Institute d'Economie
Rurale (IER) is the umbrella organization within the Malian Government charged

with the implementation of this project.

The project emerged out of a 1976 Colloquium on Farming Systems Research held
in Bamako under the sponsorship of the Ford Foundation. Subsequently, in
1977, a group headed by Dr. Almouzar Maiga and including Dr. David Norman

of Ransas State University, drafted a program of Fa;ming Systems Research for
Mali. This document, commonly referred to as the "Rapport Norman', remains

the basic statement for the FSR project. Initially, the FSR program was to



concentrate in the Mali-Sud zone and, if successful, possibly be expanded

to other regicns.

Agreemants between donors and the Government of Mali were signed in 1978.
The project was to last 5 vezrs, but AID's participation was scheduled for
only the first two. USAID financiazl contribution to the Farming Systems
Research project is relatively small. It amounts to $175,000, most to pay
for four vehicles, office and field equipment, end to build up basic infra-
structure at the small Tierouala research station. USAID also pays Ior

several encueteurs 1d other lower-level personnel.

The Ford Foundation centributes $100,000 for future training of Malian
H D
participants abroad. The largest financial burden is carried by the Carnadian
IDRC to cover operational expenses and the salaries of Malian research staff
r
and two French-speaking expatriate advisors. IDRC's initial cormitment was.

xtended its cormit-

]
rt
m

for %$418,000 over the first three vears. IDRC has ncw

ment up to 1983, and has included the building of proiect offices in Sikasso.

In accordance with the project agreements, & new division --DRSTR (Division de
Recherches sur les Systemes de Production Rurale) -- was created within the
Institute d'Econcmie Rurale in order to implement this project. Dr. Tiecouradié
Diarra was detached from the Divisicn de 1z Recherche Agronomique (DRA) and
named Director of DRSPR. Moreover, the experiment stztion of Tiesrouala, near

Sikasso, was transfered frcm DRA to DRSPR.

In addition to the Farming Svstecs Research project, DRSPR was given control
over a small socio-economic research project which was financed by the Dutch
government, and which was in operation at the time (1977) in villages around
Fousebougou, northwest of Sikasso. Dr. Diarra is also Director of the Dutch
financed project. The two projects share offices in Sikasso and interact

closely in many ways, but they are financially independent of ezach other,.

The Farming Systems Research project is now fully staffec. The Malian research
staff includes two agronomists, Dr. Diarra, the Director, and Boubacar

Coulibaly; one scciologist, Mahamadou Tongara; one animal scientist, Abou

Berthé; and one economist, Ousman Sy. 1In addition there are 6 young Malian



-3-

enumeraters in three villages. The two expatriate advisors provided by IDRC
are Amal Chatsrjes, Ph.D. in Agronomy, from Igdia, with experience in rice
production in Algeria, Vietnam ané the Phillipines, and John Lichte, agricul-
t, U.S. citizen

tural economi ?h.D. candidate at Michigan State University,

0n
-

and former Pcace Ccrps Volunteer in Upper Volta. Chaterjee has been with
the project since February 1979, while Lichte arrived only a couple of conths

ago (October 1980). There are no Canadians in the team.

The Dutch project ccentingent is headed by Paul Kleene, a Dutch agro-socio=-
economist with long experience in West Africa. It zlso includes Gerben
Vierstra, Dutch socioclogist, and Will Handers, a Dutch economist on his
T ;

second tour as a volunteer. n rebruary 1981 the Dutch project expects the

arrival of Robert Shulman, a2 U.S. agronomist with ewperience in animal

rt
b=

traction. The Malian research staif are: Bakary Sanczo, animal scientist:.
Zana Senugo, agronomist; and Djizué Diabati, sociologist. Therz are also
six enqueteurs in the three villages covered by the Dutch project. Several

of the Malians now with the FSR project ware formerly with the Dutch proizct.

THE FARMING SYSTEMS RESEARCH APPROACH

\

Norman defines "....the primary aim of the Farming Systems Research approach

is to increase the overall efficiency of the farming systex; this can be in-
terpreted as developing technology that increases productivity in a wayv that

-

is useful and acceptable to the farming familvy, given its gzozls, resources,

y]

td

and constrzints' (Norman, MSU Rurzl Development Paper No. 5, 1980, p. 3,

see documentation znnex). ".... TSR recognizes and focuses on the interde-
pendencies and interrelationships between the technical znd human elexzents

in the farming system'. (idem).

The essential elements of the Farming Systems Research approach over the
traditicnal conduct of agricultural reseerch can be summarized:
(a) It places the farmer at the center of the prccess, a2s the ultimate

judge of the relevancy of agronoric research;

(b) It emphasizes the need to understand what farmers are doing currently,

and the rationale for their practices;
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(c¢) It highlights the need to view technological innovations in agri-

culture frem the perspective of the whole farm, rather than as partiel

(d) It takes into consideration the interaction between the technical and
the human elements in determining a farming system, and adopts a multi-

disciplinary approach to research;

(e) It bridges the gap between researchers and farmers by stressing the
need to conduct farm-level testing as part of the cycle for generating

agricultural research.

No explicit statezent of objectives appear in the IER paper, (see documenta-
tion annex), but the following cen be readily inferred:
(2) To g2in a close understanding of the structure of farming in the
Mzli-Sud region, and the principal constraints faced by different tvpes

of farmers;

(p) To identifyv potential interventions to raise farmer's production of

L -~

food and cash crops;

(c) To provide guidelines and priorities for agricultural research, so
as to respond to the more critical needs of farmers;

(d) To screen promising interventions bv testing thex at farm level, and

identify those most apt for further extension among the regicn's farmers.

o omplist se jectives g 4-stage methodology was pr d fo
To accomplish these ob tive 4-stage methodologs proposed for the
Farming Svstems Research preoject (see accompanying diagram):
> J s 123
(a) A descriptive phase to study the existing farming system and deter-

mine its constraints;

(b) A desizn phase to conceive new technological solutions to remove those

constraints, and test them in experimental stations;
(c¢) A testing phase of those new techniques in fzrmer's fields; and
(d) An extension phase to mazke those successful techniques available to

large numbers of farmers.

This logical scheme of the Farming Systems Research approach for the genera-

tion of new agricultural technology is illustrated in the accompanying dia-
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gram, found in several of the documents cited earlier.

Izplementation

These four stages are not to be viewed as a linear seguence of steps, but
rather as a recursive cycle of trials, errors, and modifications. Tt is
not necessary to start at Stage I and continue down the line. Indeed, the
authors of the IER Project Paper note that "there is a considerable body

of knowledge which permits the farming systems research group to start

some research directly at the experimental level on farmers' fields..."
Nevertheless, in the implementation of the FSR project, the four-step
sequence was acdopted as an agenda for action, and the first two years of
operation have been occupied in going through the first step. This leads
to the concern that the project could end before it completes even ome full

cycle. A more activist approach is therefore required.

Descriptive Stage

It is deceptively simple to say '"First, let us describe the current faroing
system, and identify its constraints'. The methodology to accomplish this
promptly and efficiently has not yet been developed. The established farm
management technique of detailed data collectioun of imput, output, and
market relationships during at least one full crop cvecle has proven effective,
and requires only a graduate-level researcher to supervise the data collec~-
tion and then analyse the results. Unfortunatelyv, in the best of cases a
minimum of three years is needed before the results are available =nd it is
hard to instituticnalize the follow-up of the results with practical recom~
mendations for new solutions or interventions. That approach was therefor

rejected in this project.

The authors of the IER Project Paper sought instead to gain time through the
use of a2 case-study methodology. Rather than plodding through vast amounts
of data on many randomly selected farmers, they suggested the careful selec-
tion of no more than a dozen farming units representing three or four "types"
of farming in the region. Through formal and informal techniques to gather

information nn these case studies, it was hoped that the project researchers
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would be able to cerine the principal constraints of prototype farming
systens in the M2li-Sud region. As it will be seen, the difficulties of

that methodology were greatly underestimated.

Selection of Villages

The original TER paper called for an initial reconnaisance survey of soze
300 villages throughout the Mali-Sud region. Out of the estimated 9000
families, 200 were to be chosen randomly throughout 45 villages, in order
to develop a tvpology of farmers according to their degree of technolegical
advancement. Such an undertaking soon proved to be beyond the limited re-
sources of the project. Instead, the project management wisely opted to
focus their efforts in only three villages, chosen so as to reflect diffesrent
levels of development. To do this it took advantage oi data available at
;MDT (Compagnie Malienne de Developpement Textile), cbtained in the course
of the latter's own surveys. Of course, the CMDT data is mostlv concerned
with aspects related to cotton production. Fortunately, cotton producticn
cnincides all too well with the level of development cf villages in the
Mali-Sud region. The most prosperous districts and villages are those
where cotton is widespread and long established; converselv, the poorer

villages are those not included in the zone of influence of CMDT.

The determinant role of cotton is evident in the three villages selected:
In Sakoro, the poorest village, no cotton is produced; in Gladié, the most
advanced village, 31 percent of the area is planted in cotton; in Monzon-
dougou, the intermediate village, 17 percent of the cropland is in cotton

(see accompanving Table 1).

The observed relztionship between cotton and development fits well with the
theories of export-induced growth in the economic development literature.
According to such a school a region's development is tied to its ability to
produce an item for export to the outside; the income thus generated, if
properly distributed among the producers, slowly gets channeled into capital
accumulation and a corresponding improvement in productivity ensues. One
may postulate then a sequence of developments in the Mali-Sud villages,
starting with the opening of cotton production possibilities through the

intervention of CMDT. Slowly, as more farmers are able to enter cotton pro-



COMPARATIVE TABLE OF FSR VILLAGES

Criteria Gladie Monzondougou Sakoro
Production Units (PU) 50 41 80
Total Population Present 1,715 674 926
Active Population 476 294 412
Total Population/PU 28.6 16.4 11.9
Active Population /PU 8.0 7.3 5.1
Total Population/Active Population 3.6 2.3 2.3
Cultivated Area (has) 366.5 225.7 152.4
Cultivated Area/PU 6.1 5.5 2.0
Cultivated Area/Total Populatioﬂ 0.21 0.33 0.16
Cultivated Area/Active Population 0.75 0.76 0.38
Cotton Area (percent) 31.1 16.9 0.0
Cerezl Area (percent) 65.1 65.7 61.0
Rice Area (percent) 9.1 10.9 28.0
Other Crops Area (percent) - 6.5 11.0
Absentee Population/Total Population 32.0 10.5 5.0
(percent)

Cattle Ownership (percent PU's) 75 71 69
Apinal Units (UBT/PU 6.1 4.5

3.8

Source: DRSPR Typology Report, 1980.



-9-

duction, their cash revenues allow the purchase of better agricultural
implements and increased specialization in productizn. The introduction of
oxen and animal traction equipment marks a major threshold in increasing
the productive capacity of the farmer. Improved soil fertility from the
use of manure and inorganic fertilizer in cotton, progressively allows the
continued cultivetion of land without fallow. (In Gladig, for example,
there are fields in permanent cultivation for over 20 years.) The three
year rotation recommended for cotton has maintained a balance between cot-
ton and cereal crops, notably sorghum and millet. Indeed, the prosperous
village not only produces more cotton, but also more cereal grains than

Sakoro, the village without cotton.

Animal traction and increzsed wealth has induced farmers to acquire livestock,

cattle in particular, and to incorporate them into their farming. While

in Gladi& cattle ownership is widespread, cattle are milked, fed, herded, -
£~

and kept in paddocks; in Sakoro there are few cattle, they are not used in

farming, aad are not herded outside of the rainy season.

The observed differences azong villag
factors., No majcr differences are observable in soils, although Gladié is
near low-lwing arezs along a trilLutary of the Bagoé River, hence a slightly

better scil might be present there,

In terms of location and access to rocad transport, the situation of the three
zes 1s deceprive. Sakore, the poor village, is both closer to Bamako

and to the paved road; Gladii, the rich village, is farthest from Bamako and
the paved rozd: Monzondougou Is in an intermediate position>on both couﬁts.
For cotton production, however, it is the proximity to the processing
facilities tha:t count, and these are lccated in Sikasso, Hence the relative
developzment of these three villages is censistent with the locational theory
of economic activity. Not until a couple of years ago did CMDT open a ginning
plant in Becugouni. It is heped that the presence of such a new "pole" of
development will open the wav for Sakoro to enter the transformatinn that

the other twe villages have already undergone in thé past two decades.

To conclude, the Farming Systems Research project set out to stratify villages

according to different levels of technology in agriculture. We ended up with
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three villages with different levels of cotton production. The relation-
shinp between the level of technology and exposure to cotton production is
evident. Developmsnt in Sakero, it seems therefore, was not such much
hazpered by lack of agriculturzl technology suitable to its conditions, as

£

by its lack of access to the cotton market.

Future improvements in the agricultural productivity of Sakoro farmers. would
be hard to attribute to the effects of the FSR project, since, with the
opening of the Bougouni cotton ginnery, Sakoro stands to benefit substantially.
Typology of Farmers

Once villages were chosen, the project researchers proceeded to make a survey
of all family wmits in order to develop a typology of farmers in each village.
It had been envisaged that at most four 'types" of farmers would be needed.

To identify the two extreme types of farmers was relatively simple: small,
poor farmers, with little equipment, no oxen, no livestock and no cotton fzall
into the lower group. Large farm uvnits, well equiped, with oxen, with live-~
steck, and a lot of cotton fall into the upper group. But farmers in-betwsen
defied categorization into neat homogeneous groups. If ranked zccording to
ome criteria, otber categories would come out of alignment. Anong the pain
variables cousidered were the number of active familv members, dependency
ratios, equipment present, livestock ownership and types, total crop area,
cotton area, cereal area, techniques used, cotton yield, ani gross revenue

per adult head.

Project researchers then adopted an ad hoc strategy and grouped farmers in
each village into subjectively satisfacoty categories. Categories diiffer
between one village and another. Six types were defined for Glade&, four in
Monzondougou, and four in Sakoro. Within each type there may be severzl sub-
types. For each type and major sub-type, one or two farmers were selected

as case studies. A total of 29 case studies are being carefully monitored:
10 in Gladié, 9 in Monzondougou, and 10 in Sakoro. The net effect is a
rather unstructured quilt of farmers, but thereis sufficient variation azong

/
them to reflect tHe diversity of farming in the region.



Two encueteurs in each village are charged with collecting data on the case
studies. Everyday they visit the fields to find out who is working where;
fortunately farmerz' fields in the region are contiguous rather than dispersed
around the village. Questionnaires cover family composition, time used in
agricultural work, use of farm equipment, use of oxen, field measurements,
yield measurements, agronomic practices, livestock activities, revenues and
expenses. The enqueteurs seem contientious and well informed about the

case studies under their responsibility. In each village the mission had

opportunity to chat with two farmers, one poor and one prosperous, and to

visit their fields.

It is worth noting the deliberate exclusion of champs-de-case from the survey;
these are the small plots around the concession or in the immediate perimeter
of the village. Although small, these plots have the highest fertility

since they receive the villager's organic waste matters. They are usually
tended by women, and are planted with corn and vegetables. The researchers
felt these champs-de-case were too small and irregular in shape to merit the

record keeping effort.

Another izportant omission concerns women's time use. Only their farmin
activities are recorded; no zccount is kept of time needed to procure water

and firewood, grain pounding, food preparation and delivery, and child care.

o
-

Given the traditional importance of women's labor in African farming and
the trade-cifs between farm and household activities. Such 2n omission seems
wnwarranted. All the more so since the research team benefited from the
participation of several sociologists. There are no women in the project

staff.

Rice production is the exclusive concern of women and it invariably takes
place is small basd-fond plots. After some initial hesitation, rice fields
were included in the survey of case studies. Rice is particularly important
in Saﬁaro, the poorest village, where it accounts for over one-fourth of the

cultivated area.

The ratio of 5 families per enqueteur seems excessivly low compared to 15 to
20 families in similar surveys elsewhere in West Africa. The main reason for

this is the high frequency of interviewing - daily - and the emphasis placed
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on field visits everyday. The project researchers were urged to shift to

intermittent interviewing everv several dzys, relying more on memory recall
bv the farmers. Three to four day recall is normally reliable; bevond that
accuracy diminishes unless the information is wvers specific. Reduced fre-

quency of field inspections was also suggested.

Data was collected on the case studies during the 1980 crop season and will
be continued during the 1981 seascn. Wny it is necessary to collect a
second year of data is not clear. -On the other hand, farm-level trials are
planned for the coming crop season using the case-study families, hence

close monitoring will be regquired.

Data Analysis
Analysis of the case studies for the 1980 season has not yet begun. There

is justifiable concern among the researchers that the preparations to carry

5N

out the data processing are not adequate. As often is the case, it is

easier to collect data than to digest it. There are far more figures than
were ever anticipated in the Project Paper. At most a dozen case studies

had been envisioned, and the analysis was to be qualitative and monographicel,
rather than strictly qualitative. Yow we are faced with ten spécial cases

in each of three villages. These are far too mauny to be treated under the
prescribed case-study methodslcgy, and too few and heterogeneous to be

amenable to standard statistical amalysis.

There is mno clear perception of what sori vl analysis is to be done on the
darta. The case-study technique presupposes an intizmate knowledge of the
subject units by the researcher. This is hardly the situation in this
project. The researchers lives in Sikasso, and given the distances and

time involved, they can visit the villages only once every couple of weeks
and for a brief period at that. Their time is naturally spent mostly witl
the enumerators themselves. The latter are personnally well acquainted with
the case~study families, but their knowledge is not easily transferrable to
the researchers who rely mainly on the questionnaires for information. The
researchers are therefore in a dilemma. Should they spend more time in the
villages getting familiar with the case studies, or in Sikasso analysing the

questionnaires?
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Another objection voiced byothers to the case-studv methodology is the long

experience andé hizh level of training required of the researcher. It is

hard enough for a veteran observer to know what is important in umderstandé-
ticular farming svstem and what is not relevant. It is overly

e that responsibility on the shoulders of 2z young profes-

a=pbitious to char
sional fresh out of college The project research team is highly dedicated
and well qualified, but relatively young and without experience in farming
systens research survevs. The on-the-job-training of these young profes-

b4
s

siorals should be considered a wvaluable output of this project.

The numerical manipulation of data flow1nz from the field already poses
a challenge to the limited personnel available at the project bureau. IDRC

agrazed with some reservations to the purchase of an Apple micro-computer,

Je

wnich is already in Sikasso. The electric supply is not —ch of a concern
despite the lack of reliability of the electricity in Sikasso, because the
project burezu Is in the same sector as cother government agencies which re-
ceive specizl treatzent from the company. The Apple and its accessories

have not yet been unpacked or tested. Software would need to be developed

1

to process the cuestionnaires; that might require hiring of specizlized per-
sonnel, although Joln Lichte, the newly arrived agricultural economist, is

said to be adept at cperzting the unit.

Inivially, the Apple might create more problems than 2t solves, and tzke an

‘

inordinate zmount of time from the researchers, but once theprograms are

developed it might pay off in prompt results. The long-term reliability of
the system under local conditions remains worrisome. A manual back-up swstem

sbould be kept as a precaution.

£

For the time being the project management has decided to postpone the intro-
duction of the computer processing until after the researchers become ex-
perienced with the manual methods using calculators. Jonathan Gluckzanm, a
Peace Corps Volunteer azttached to IER as a data processing specialist, has
already assisted the project with some programming. IER’'s experiences with
their Radio Shack unit will be helpful in getting the project's Apple in

operation.
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Conception Stage

In the second stage of the Farming Systems Research scheme new technological
solutions to zlleviate the constraints found in stage one are conceived and
tested at the experimental station level. Since no specific constiaints
have yet been singled out in the first stage, this conception exercise has
not taken place sc far. Precisely how the needed creativity will come into
being is not specified. There are no modeling or simulation games contenm—
plated as part of the process. Brain-storming sessions between the research
staff and the review mission were very informative and mentally stimulating
but very few new and@ractical ideas developed. More likely, technigques
already existing elsewhere would be selected for trail under experimental

conditions at the research station.

Conceptually, the second stage of the FSR methodology is the least satisfactor-
ily understood by this reviewer, and its proposed implementation rzaises two
serious issues: the links between the FSR project and the rest of the
agronomic research network, and the role of the Tierouala experimental

station wita the project.

Project Links to Agricultural Research

A separate division was created within IER to carry out the Farming Syvstems
Research -roject. That places the project on an equzl status with the
Division of Agronomic Research (DRA), the body charged with overseeing agri-
cultural research in the whole of Mali. DRA has under its jurisdiction the
national network of agricultural experiment stations, and the more local

research units named PARs (Point d'appui & la Recherche).

There exists, therefore, a real danger that the Farming Systems Research
division be perceived as a separate entity outside the rest of the national
agricultural research community. There are no built-in linkages between

the project and the DRA apart from the fact that both are under the umbrella
of IER. Coordination between the two divisions is accomplished through the
annual meeting of the Comité National de la Recherche Agronomique (CNRA),

a four-day event that is not conducive to meaningful dialogue. The occur-

rence of separation and isolation has already been experienced in another
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FSR unit elsewhere in West Africa, with the consequent defeat of the prin-
cipal purpose of Farming Systems Research, namely bridgin. the gap between

researchers and farmers.

It is therefore reassuring to observe a definite effort on the part of the
project management to maintain close association with DRA and other research
organizations. The project dircetor, Dr. Diarra, is commended for these
initiatives. The presence in the mission of Dr. Traoré, an agronomist from
DRA, and of Dr. Matlon of ICRISAT, attest to his efforts in that regard.
Moreover, DRA is carrying out agronomic experiments on cotton at the
Tierouala experiment station. Such linkages in the field between DRA znd

DRSPR should be encouraged and strengthened.

In future prospective FSR undertakings, the alternative ef/option of crezating
a2 Farming Svstems Research unit withir the existing agricultural research
organization, rather than as a parallel entity, should be given careful
consideration. Farming Systems Research ought to be viewed as a2 process

to promote interaction between agricultural researchers and farmers, rather

de

than as a separate project standing on its cwn.

Tierouala

The small Tierouzla research station was transferred to the Farming Svstens
Research project as a way to provide an in-house capability to conduct con-
trolled experiments on new technologies befcre bzing tried in farzers' fields.
So far, however, the Farming Systems Research project has not generated any
progran of research for the station. In the past two crop seascns since the
station has been under DRSPR centrol it has continued research experiments
planned under the previous administration and on which there is no longer
much interest. TFor the 1980 crop season it was scheduled to perforz com-
parative culture on several crops using motorized (tractor) techniques and
animal traction methods. Unfortunately, the only tractor available broke
down in the first week of cperations and the experiments were aborted. The
tractor remains dissasembled for lack of spare parts. No plans for experi-

ments Iin the 1981 season are likely as part of the FSR project, but the DRA
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experiments cn cotton might continue, and the Dutch project would like to

try some animal traction using a single ox, rather than a pair.

Given the agreec priority of having the project conduct a few farm-level
trials in the coming 1981 crops season, and the need to complete the
analysis on data collected on the case studies in the last season and the
next, it is unrealistic to stretch the agronomic talent in the project to
undertake experiments at the station. The suggestion has been made to cdele-
gate responsibility for supervising the station, at least temporarily, to an
agronomist provided frem the outside, either bv DRA or a denor-zgency. The

roject management, however, remains hopeful that beginning in the fourth

J

vear the station could be brought into the activities of the proiect.

At the moment, the grounds of the station are properlv kept, and despite the
lack of a tractor, the yields from the experimental plot look favorable. There
are five working oxen and two voung steers. A brand new meterological station
was built by the Meterology Service, but the improvexzent scheduled for the stati
under the FSR project, including the construction of a stable, an outside

fence, a network of ditches, and storage and workshop buildings have not been
made. They are waiting the approval of USAID, the funding agency for those

items, of the plans drawn by Genie Rurale.

In summery, Tierouala has plaved and will likely continue to play a rather
marginal role within the Farming Systems Research procject. There is at the
moment no clear plan of action to integrate the station into the rest of the

project's activities. Alternmatives for the future need to be explored.

Trial Stage

In the first two crop seasons it was thought prudent to refrain from inter-
vention that, if not successful, could have diminished the credibility of
the project in the eyes of the farmers. The project management and the re-
view mission now agreed on the desirability of doing something concrete in

the villages under observation, in addition to the data collection.
N

Many ideas for action were put forward but it is best to concentrate efforts

on only one or two to assure proper monitoring. The main focus suggested for
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the 1981 crop seescn concerns maize. Severzl orgenizations have already

identified corn as a promising cereal crop for Mali-Sud, in view of its

ct
49

i
high vield potential, good response to soil fertility, short cycle and rela-

[

3

tively easv agronomic practices. CYDT now has started & maize promotion

0Q

program. There is increasing concern about the deteriorating profitability
levels for cotton, hence the need to develop an alternative cash crop for

the region.

Cern is not a2 new crop to the Sikasso area. Almost all families grow small
patches of corn around the concession, in the champs-de-case. Tt 1is also
grown in the field in association with millet, or sometimes with sorgho, but
aloost never as a sole crop. Although it is widesprezd, corn is really a

ninor crop. The main factors inhibiting the exteansicn of corn are £flavor

and willing. Corn is consumed exclusively as sweet corn, grilled, rather
than as grain. Its short cvecle and availability early in the season z—akes
it ideal as a soudure crop. Corn grain is oiften used to satisfy the cerezl
demands from OPAM, The local diet strongly prefers millet end sorghum over

corn.

Grinding corn grain is not easily done with the traditicnal wooden mortar

and pestel. To introduce corn wmezl in the diet would require the furnishing
of manual or power mills. Although their use is widespread throuzhout house-
holds - such as in Latin America- they are not found in West Africa. Even

. .
gSrain 1is

in the most presperous unit of the prospercus village (Gladié)
ground by women in the traditional manner. The experiences of introducing
hammer nills in villages in the Sine-Saloun area of Senegal_mighc provide
some lessons on the feasibility and problems of introducing corn mills in

the area.

There is a widespread belief in the field, by farmers and agricultural
officers alike, that CMDT credit and fertilizer are available only to those
farmers who grow cotton. In the CMDT Sikasso office, however, no such linkage
was acknowledged in principle, but it was conceded that in practice farmers
with long standing relations with CMDT in connection with cotton, would of
course be the more likely to take advantage of the newlv introduced com
program. Moreover, credit is extended by CMDT on a newly commercial basis

for the season, and a reasonable prospect for payment is required. Farmers
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without cotton are therefore not viewed as worthwhile risks because they
have no zlternative source of cash. Corn itself is not yet viewed as a
cash crop in the area of Sikasso, although in Koutiala it is reported

that many farmers zlready grow corn as sole crop rather than in association.

o

CONCLUSIONS

The first two vears of operation of the Mali-Sud Farming Systems Research

project provided valuatle information on the promises and difficulties that

arise in carrving out the FSR approach within 2 national context.

Progress in implementing the prescribed four-stage FSR methodology has been
slowar and harder to achieve than it was enticipated when the project was

designed.

All efforts so far have been concentrated in gathering information for the
first stage-—description of current farming systems—but the constraints

analvsis remains to be done.

The efforts at reaching a farmer tyvpology Ior the region has not procduced a
clear categorization of farmers according to their level of technological

advancement.

The case study approach has developed several pitfalls in execution: too
many case studies are being followed; researchers are not in sufficiently
close contact with the case studies; over-ezphasis has been given to data
collection activities and not enough to the informal techniques demanded
for successful case study analysis; there are serious reservations how
applicable standard statistical procedures are to data aggregates collected

for the case studies,

Data processing bottlenecks will surely arise in the coming months when aralysis
of the case studies starts, and preparations for the next season's research

are in progress. Assistance with data processing will probably be necessary.
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The project manazezent is highly competent and dedicatei. A good working
e h

IR

re 3is sensed within the project, and interactions between the FSR
anc¢ the Dutch-funded project are frequent and cordial. The Director is
nersonzlly comitted to maintain links with outside agricultural research

units such as the Division de la Recherche Agronomique and ICRISAT.

Mzny of the difficulties encountered in the first two years of the project

ight be attributed to the relative youth and lack of experience on similar

71

research on the part of the research staff, The-profession

The professional experience in Farming Systems Research gained by the

.

research staff of the project is a valuable contribution made by the project

Cotton production and accessibility 4o to the extension network provided by
CMDT seems to play the determining influence in inducing the adoption of mor
ern agricultural practices. The spread of animal traction in the region car
be credited largely to the cotton production possibilities of the zone. The
opening of the Bougouni cotton gin plant augurs well for the introduction of
new techniques in Sakoro, the poorest of the three villages in the project,

if cotton production becomes established.

There is reascnable concern about the potential for separation and isolatiorn

Hh

of the FSR unit from the rest of the national agricultural research communif
So far the Director has maintzined close associations between DRSPR and DRA

and other international groups like ICRISAT and SAFGRAD.

The project management has exercised initiative in acjusting the methodolog:
perscribed in the IER project paper to suit the conditions of the region.
revised strategy for selective villages was justified. The exclusion of 1i
stock as a major concern for the FSR project appears warranted by the relat
secondary role of cattle in the area, outside animal traction, and the

limited potential for livestock related research within the project.

The program of farm-testing of CMDT recommendation on maize will provide mo

concrete evidence of the value of FSR than the straight forward data collee

activity done so far.
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The Tierouala research station has played a neglizible role in the
project's activities, and it is likely to remain of marginal attention

in the next couple of years.

RECOMMENDATIONS

The rather critical review of the Mali-Sud project should not be construec
as an indictment of FTarming Systems Research., Similar problems are commor

to other attempts at collecting farm-level data in an African rurzl miliew

The basic aims of Farming Systems Research remain important to pursue as
partc of any prograzs of agricultural research directed toward African agric
turae. Two elezents of FSR bear highlighcing: its emphasis of understandir
the rationale for the farming svstem currently practiced by farmers; and :
focus on farm-level testing as a critical stage in the generation of new

agricultural tecimeclogies.

The difficulties encountered in implementing the recommended FSR methodolc
should motivate a careful review of zlternative procedures. In particula;
the adequacy of the case-studv and farm-typology approachas to capture the
existing structure of agricultural technology should te reconsidered in

the light of the problems in this project. The option of using traditioni

farm management survey techniques is worth studyving.

Replicatiens of the Farming Systexms Research project in other regions of
Mali should await further experience s in the Mali-Sud area, and the oppo

tunity to redesign those elements of the project that appear the weakest,

It would be preferable, whenever possible, to establish the FSR unit with
the existing structure of agricultural research, instead of as a separate

of equal statuvs as it was done in this project.

The objectives of Farming Systems Research may be pursued without establd,

ing FSR units. Activities such as the tests-de-prevulgarisation already?

oy
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in DRA, and the program of farm-level tests of sorghum and millet done by

SAFGRAD in Mali, should be encouraged as much as possible.

The scope of work of Farming Systems Research units should be concentratad
along the first and third stages (description of current system and constraints
analysis, and farm-testing of new techniques). That would imply leaving the
task of designing new solutions to the established agricultural research or-
genization; moreover, the diffusion of successfully tested techniques should

be entrusted to the network of extension services already in place.



ANNEX I

Project Documentation

There are several cocuments that should be kept for future reference on
the project.

(a) The funcemental paper for the Farming Systems Research project

in Mali is the report prepared by Norman, Maiga, et.z2l., in 1977, en-

titled "Pour un Programeme de Rechercher sur les Svstemes de Produc-

tion Agricole", put out in mimeograph form bv the Institute d'Economie

Rurale. That report is more than a project paper; it discusses at some
length the entire organization of agricultural research in Mali and
introduces Farming Systems Research as a possible way to improve its
results. The report identifies the Mali-Sud region as the area of
principal interest to try the applicability of Farming Svstams Research
under Malian conditions. Tt also set the organization of a FSR unit to
carry out the pilot scheme, and outlines in some cetail the methcdclogy
and the program cof activities for the first five years. An azmbiticus
initial 3-vear budget of close to three million dollars was put for-

ward.

.

(b) Grant Agreement. This is a legal document setting thé.ter:s of the
accord between the Government of Mali and the United 3tates concerning
the U.S. finencizl contribution toward the proiect. It contains little
of substantive nature, except for a 4-page Annex giving a brief descrip-
tion of the project. An illustrative breakdown of the $175,000 budget

is also included there.

(c) Progress Reports. The only progress report available on the FSR

project activities is the "Rapport Svnthetique de la Campagne 1979-80,

et Programme 1980-81" submitted by the Division de Recherches sur les

Systems de Production Rurale (DRSPR) at the annual meetings of the
Comité National de la Recherche Agronomique (CNRA) in May 1980. The
report includes three separate sections. One describes the three vil-
lages alcng the Bougouni-Sikassc road selected for observation as part
of the FSR project. The second part gives an account of activities

in the Dutch project around Fousebougou. A third section (2 pages) re-



lates the experiments at the Tierouala station. The report closes with
a list of anticipated activities and topics of research under the three

units for the 1980-81 crop season now underway.

USAID/Bamako can request copies of the DRSPR reports at the annual
meetings of CNRA as a way to keep abreast of activities of the project.
The next report is due around March 1981, The previous report, April
1979, is not of interest here; it only covers activities of the Dutch

project in Fousebougou since DRSPR had not yet been created.

(d) TSR Research Project Papers. The first major report coming out of
the FSR proj just appeared in November 1980, namely the "Rapport sur

ect
la Tvpologie Preliminaire des Unité de Producticn dans les Villages de

Gladig, “onzondouczou, et Sakoro." The typology repoert condenses the

work perZormed in the project during the first vear of operations
(June 1979 to June 1G680) and it served as the basic working document

by the review mission. It details the process followe
in selecting the thres villages as representative c¢f z prosperous, an

intermediate, and a2 poor wvillace, respectively. It then gives the cri-

de production) were chosen within ezch category case studies to be

N
w

followed az grezt depth in the future. Of particular interest in the

typolegy report zre the secticns on each village and the structure of

farming unics observed. The summary table for the villages is attached.
The Annex seccicn of the repert includes sample forms to be used during
the survewv of case studies. Substentive discussion of this report will

follow later.

(e) Other documents. There are at least four other pertinent items
that merit reading in connection with the Farming Svstems Research pro-
ject: (i) the two annual reports of the SAYGRAD project in Mali (Semi-
Arid Food Grain Research and Development), for the 1978 and 1979 crop
seasons, submitted to the CURA; (ii) the Report of the 197Y Season for
the Cooperative Program ICRISAT-Mali, Prepared by J.P. Scheuring;

(1ii) the MSU Rural Development Paper No. 5 by David Norman, "The Farm-



stex Aooroach: Relevancy for the Small Farmer', 1980; (iv) the

ral Zevelopment Paper No. 6, by E.H. Gilbert, D.VW. Normem, and

Wwinch, 'Taroing Svstems Research: A Critical Appraisal', 1980.




ANNEX IT

Some SAFGRAD Results

The SAFGRAD program in Mali duplicates to some extent the goals of the
Farming Svstens Research project. Among the declared priorities of the

SAFGRAD Mali program one finds:

-""Selection pour l'amelioration de la productivitéd et de la qualitd

nutritionnelle"

-"Recherche sur les systémes culturaux: culture associies, rotations, ete.

~-"Recherche agro-socio-economique permettant de connalitre les contraintes

des syst8zes culturaux actuel..."

~"Recherches sur le petit &quipment et l'utilisation de la traction zni-

male: (Project SAFGRAD Au Mzli, Rapport de la Campagne 1978)

These objectives coincide exactly with those prescribed for the Farming
Svstems Research project. In practice, however, SAFCRAD has not fellow-

ed the "holistic" approach implied by the above objectives.

Neither have SAFGRAD activities taken place in the DRSPR zone, excepdt
for one trizl in one of the villages around Fensenbougou. In that
sense there has been no duplication of effort in the area by both

SAFGRAD and DRSPR.

The SAFGRAD program is not multidisciplinary. It is carried-out by
agronomists using standard agricultural research designs in a farm-level
setting, using farmers themselves. Information collected is limited

to agronomic items directly relevant to the experimental plots; no
attempt is made to ascertain the structure of the farming unit, or the
other crop production activities. Social facFors regarding the farming
unit are not considered. Even such things as labor inputs in the plots

were not collected.

"


http:SAFGR.AD

Reports of the SAFGRAD farm level experiments for the 1978 and 1979
seasons are azlready available. The most striking result of these
tests concern sorghum. The local varieties witheout fertilizer out-
yvielded the so-called "improved' varieties with fertilizer!! This is
not a freak phenomena. Both 1978 and 1972 seasons produced these
results. ZIZqually striking are the results concerning response to fer-
tilizer. While the local varieties exhibit a positive response, the

"improved' varieties show a negative effect!! Again, the 1978 and

1979 seasons are consistent in this finding.

SAFGRAD results of farm testing for millet are somewhat similar to
those for sorghum. Only in the case of corn, the improved wvariety
Tiemanteé slightly outyielded the local varieties with and without

fertilizer.

One concludes then that (a) there is very little that the agronomy
profession can now offer to the Mzlian farmer to raise sorghum and
millet production; (b) that local varieties do respond well to applica-
tions of fertilizer, although the economies of dcing so are not certain;
(c) that the Tiemanti2 corn variety offers a slightly promising avenue

to increase grain production.

These results from SAFGRAD leave no doubt of the wvaluable contribution
of farm-level testing in crop selection. S=th tests should be strongly

encouraged.
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SUBJECT: Proposad Project--CILSS--IPM RESEARCH (625-~0928)

Problem: To approve life-orf-vroject authorization for a technical
assistance grant of $25,280,00C and Code 935 procurement of technical
services from the FAO and Code 941 procursment for gcods and other
services to ze furnished under the project.

Discussion: The proposed project is designed to establish an integrated
pest management (IPM) capability for the protection of fcod crops within
the CIL5S (Inter-sState Permanent Committee for Drought Control in the
Sanel) states. Integrared pest management which involves the maximi-
zation of non-chemical control methods through adjusted planting
schedules, post harvest stalk destruction, crop rotatien, animal
traction for weeding, plant br=eding and seed socaking, has been tested
elsewhere in the world and proven affective. Under the proposed
research activity, the integrated cest management methodology will

be tested and validated for apolication within the Sahnel.

Although this applied research into integrared pest management is a
distinct, self-contained project, it fits intec a $68 millicn compre-
hensive CILSS orogram £or preotecticn of crops in the Sahel. OCther
alements of the prcgram which are being financed primarily by other
donors include strengthening national plant protection services,
delivery systems, rodent control, research into and control o grain-
eating birds and inZomation/training capabilities related to »lant
protection program. See the attached chart which presents in wvisual
form the overall context for this project.

The preposed croject is responsive to AID's Congressiocnal Mandate
since it is aimed at develooment through research oZ technically and
environmentally sound vroduction practices which will enable the small
farmers of the Sahel tc reduce IZood -rop losses caused by pests. The
£roject is also sensitive to Congressional directives in that it
s=rengzhens coordination ameng decnors who are active in pest control
SEsiscgnce and utilizes an international organization (FAC) as the
nghniggl agent Ior project implementation.
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The project consists of three main components: applied research,
ocoutreach and regiocnal coordination. Research objectives are to
develop and validate the most effective integrated pest control
techniques for each of the major food crops of the Sahel. To
achieve this it will be necessary to upgrade six laboratories, to
establish 70 demonstration study areas (test plots), and to provide
17 expatriate researchers. The research activities will be carried
out in conjunction with the national and regional agricultural
research organizations in the various Sahelian countries.

The outreach component of this project will be focused on preparing
the mechanism for the transfer of the results of the field tested
laboratory research to the small farmer through the national plant
protection delivery system. A total of 15 expatriate outreach/
surveillance personnel (mostly trained entomologists) will be
located in the various national plant protection agencies to assure
adequate linkage between these agencies and research laboratories.
These outreach personnel will also coordinate the collection of pest
surveillance data (including base line data for environmental monitor-
ing) and participate in crop forecasting exercises and crop loss
assessments.

Under the regional coordination component of this project, specialized
expertise will be provided to establish a central coordination office
in Ouagadougou. The coordination component will assist CILSS in
managing the entire project through negotiated relationships with the
various member state governments and appropriate required entities.

Each of the three project components described above will require
inputs of equipment (principally laboratory, field, and vehicles)
construction, (small laboratories) and other costs (including
operational costs and counterpart support). These inputs will be
coordinated by CILSS and FAO to achieve an end-of-project status
wherein effective pest management techniques are locally available
in the Sahel to control crop losses. FAO has been selected by CILSS
because of the experience that FAO will bring to the project as a
result of its role in establishing the global FAO-UNEP Program on
Integrated Pest Control which has been effective in coordinating
research on several crops in various locations around the world.

The ultimate beneficiaries of this project are the small farmers in
the Sahel who will be able to draw upon tested pest control technigues



to protect their food crops. The direct beneficiaries will be the
national agricultural research and plant protection agencies which
will receive expatriate assistance and logistical suprcrt ccordinated
through CILSS. Another direct beneficiary will be the CILSS which
will gain operational experience in coordinating and managing this
"regional crop protection program.

The technical assistance grant input called for in this project
totals $25,280,000 for the five year life of the project. 1In
support of this project, there will also be contributions from the
(United Kingdom and FAC--mainly in the form of advisory personnel-~-
'valued at $1,400,000 over the life of che project. Counterpart
'‘zontributions from the eight CILSS member states will be made but
have not been detailesd here since they will be defined in the context
cf country-operation plans which will be negotiated by CILSS during
the early part of 1978. Since this project is funded under Section
.21 of the Foreign Assistance Act, the Sahel Develomment FProgram,

the Secticn 110(a2) requirements of a 25 parcent host councry
contribution to the project are not applicacle. *

With respect to project implementaticn, CILSS has created a special
Zegional Management Unit (RMU--see Annex B (VIIA) of the PP) to
provide operational control of the project within the larger context
of the CILSS Plant Protection Program. CIL3S will rely upon the FAO
o assure that technical implementation takes place. The RMU will
undertake to assure that the equipment and construction elements are
properly managed. AID will assign a Project Manager to Cuagadougou
who will be resvonsible for project Laplementation and liaison with
the RMU. For technical backstopping the project will draw upon the
direct-hire entomolcgist rasident in Dakar.

On October 19, 1977, +the Africa Bureau Executlive Committee Zor
Project Review (ECPR) met and reviewed the subject project. The
general finding was that the project was sound and should be
authorized fcr funding in FY 1978. During the ZCPR session several
issues were reviewed and appropriate action to resolve them was
recammended as indicated below:

*This project is described at page 404 of the FY 1978 Congressional
Presentation for Africa. The requirement of Congyessional notification,
therefore, 1as been satisfied.



For
the

Training Waiver: The PP reguested a Code 935 waiver to permit
training in Europe. The ECPR questioned the necessity of using
U.S. funds for this purpose and concluded that if such training
was required, European donors should be approached for funding.

Construction and 611l(a): Construction cost estimates for
laboratory elements at the six sites referred to in the PP are
based on calculations derived from costs projected for similar
types of structures in the Sahel but not in planning for the
actual structures to be financed by AID. Given the uncertainties
related to construction costs in the Sahel which vary widely
based on the actual location of construction, and the restriction:
of Section 611(a), the ECPR indicated that the PP funds earmarked
for construction should not be allotted until preliminary plans
and cost estimates for each site are reviewed and approved by AID.
In addition the ECPR indicated the total of $1,271,000 should be
viewed as the ceiling for AID contribution for construction under
the proposed project. In the event cost estimates indicate that
additional funding is reguired, AID will not cammit its funds
until such additional funding is available.

effective pruject implementation it will be necessary to obtain
following waivers:

Technical Services: To obtain FAO services;fa Code 935 waiver
will be reguired for the FAO core staff as well as any experts
who may be recruited from non-U.S. sources as justified on page 1
of the FP. Both CILSS and FAO will be informed that recruitment
by FAQO must commence in the United States and FAO must maximize
and exhaust the gualified pool of U.S. candidates before recruit-
ing from other countries. FAQO is to be directed to work out an
appropriate relationship with USDA to assist it in technical
backstopping as well as in securing gqualified U.S. candidates.

Procurement of Goods and Cther Services: Program objectives
require that a Code 941 waiver be granted to CILSS as justified
on page 2 of the PP,

Vehicles: Although CILSS has indicated that it will attempt to
utilize American vehicles, the ECPR suggested that flexibility
be retained so that selective vehicle waivers could be regvested
when project implementation in a particular country reguires

and justifies it.



Recommendations: That by your execution of the attached Project
Authorization you approve (1) the entire proposed grant at life-
cf-project total of $25,280,000,
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(2) a FY 1978 obligation of $3,400,000 in two tranches of $2,329,000
for immediate obligation and of $1,071,000 for obligation for
construction upen determination that 61l(a) has been satisfied.
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(3) a waiver to permit Code 935 procurement of technical advisory

services from the FAO,
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(4) a wilver to permit procurement of goods and other services
from Code 941 countries plus member states of CIILSS.
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Project Authorization and Request for Allotment of Funds

Part II
Country: West Africa Regional - Sahel
Project: CILSS Integrated Pest Management and Research

Project No: 625-0928

Pursuant to Part 1, Chapter 1, Section 121 of the Foreign

Assistance Act of 1961, as amended, (the "Act"), I hereby
authorize a Grant to the Permanent Interstate Ccmmittee
for Drought Control in the Sahel ("CILSS"), an international

organization consisting of the countries of Cape Verde, Chad,
the Gambia, Mali, Mauritania, Niger, Senegal and Upper Volta
(the "Member States") of not to exceed Three Million Four
Hundred Thousand United States Dollars ($3,400,000) to assist
in financing the foreign exchange and local currency costs of
goods and services requirad ror the project as described in
the following paragraph.

The project shall consist of providing, together with the
Governments of Englarnd and France, technical assistance,
training, operating expenses and cther goods and services
for the establishment within the CILSS and its Member States
of the capability to develop integrated pest management
techniques for the protection of food crops in the Sahel

by constructing/improving, equipping and staffing six small
research laboratories in various locations in the Sahel, by
the establishment of demonstration study areas tc field
test the results of the research under various conditions,
by the establishment of a capability for pest surveillance
and crop loss assessment in the Sahel, and by the develop-
ment of an outreach/informaticn transfer mechanism through
the assignment of project personnel to the national plant
protection agencies of the Member States, and by training
counterparts in integrated p-=:st management techniques
(hereinafter referred to as the "Project").

I approve the total level of A.I.D. appropriated funding
planned for the Project of not *o exceed Twenty-Five
Million Two Hundred and Eighty Thousand United States
Dollars ($25,280,000), Grant, including, the amount
authorized above, during the period FY 1978 through

FY 1982, sublect to the availability of funds and in
accordance with A.I.D. allctment procedures. Not more



than $1,271,000 of the Grant shall be used to finance
the construction/improvement of research laboratories
under the Project; such funds shall not be obligated
until preliminary plans and cost estimates for such
laboratories are reviewed and approved by A.I.D. and
until A.I.D. is satisfied that CILSS has available
sufficient funding to cover such cost estimates.

I hereby authorize the initiation of negotiations and
execution of the Grant Agreement by the officer to whom
such authority has been delegated in accordance with
A.I.D. regulations and Delegations of Authority, subject
to the following terms, together with such other terms
and conditions as A.I.D. may deem appropriate:

a. Source and Origin of Goods and Services

Except for ocean shipping, goods and services financed
by A.I.D. shall have their source and origin in the United
States and in the Member States of CILSS, except as A.I.D.
may otherwise agree in writing. Ocean shipping financed
under the Grant shall be procured in any eligible source
country except the Member States of CILSS.

b. Conditions Precedent

l. Prior to the first disbursement of funds under the
Grant, or to the issuance of commitment documents with
respect thereto, CILSS shall furnish to A.I.D., in form
and substance satisfactory to A.I.D., an executed agree-
ment with the Food and Agriculture Organization of the
United Nations (the "FAO") for technical services required
for the Project.

2. Prior to disbursement under the Grant for any pur-
pose in each Member State of the CILSS, other than to
finance the services of the FAO referred to above and
goods and services required by CILSS for the management
of the Project, or to the issuance of commitment documents
with respect thereto, the CILSS shall furnish the following
to A.I.D., in form and substance satisfactory to A.I.D.:

(a) A copy of an executed agreement with such
Member State setting forth the rights and obligations of
the CILSS and such Member State required for the effective
implementation of the Project and the terms of the Grant
Agreement, including, frut not limited to, the contribution
to be made by such Member State to the Project;



(b) Documentary evidence of the development of
a procurement system adequate to ensure that goods and
services will be procured in a timely manner to achieve
the objectives of the Project;

(c) A copy of the Project operations plan, includ-
ing, but not limited to, the manner in which the training
required for effective implementation of the Project will
be provided, the manner in which baseline information
regarding the effect of pests on crop production in the
area will be obtained, and the manner in which the activi-
ties conducted under this Project will be coordinated with
the Sahel Water Data Pruject and the Regional Remote Sensing
Project.

3. Prior to disbursement under the Grant for ecuipment
procurement, or to the issuance by A.I.D. of commitment
documents with respect thereto, CILSS shall furnish the
following to A.I.D., in form and substance satisfactory to
A.I.D.:

(a) Detailed specifications for such equipment;
and

(b) An executed contract for such equipment.

4. Prior to the first disbursement under the Grant
for each construction activity, or to the issuvance by
A.I.D. of commitment documents with respect thereto,
CILSS shall furnish the following to A.I.D., in fcrm
and substance satisfactory to A.I.D.:

(a) An executed contract for construction super-
vision of such activity, or a description of the arrange-
ments made for public agencies of the Member State in
which the construction is undertaken to perform such
service;

(b) Plans, specifications, bid documents and time
schedules for such construction; and

(c) An executed contract for construction services
for such activity with a £irm acceptable to A.I.D. or a
description of arrangements satisfactory to A.I.D. for
provicing the construction services by force account.



c. Covenants

The Grant Agreement shall contain a covenant providing
in substance that procurement and use of pesticides in
the Project shall be in accordance with A.I.D. regulations.

d. Waivers

Notwithstanding paragraph a. above and based on the
justification set forth in Part 1A of the Project Paper,
I hereby

1. Approve a procurement source waiver for goods
and services procured under the Grant from Code 000
(U.S. only) and the Member States of CILSS to Code 941
of the A.I.D. Geographic Code Book and the Member States
of CILSS and certify that such procurement from the
sources mentioned above will best serve the interests
of the U.S. and is necessary to the attainment of U.S.
foreign policy objectives and the objectives of the
foreign assistance program; and

2. Approve a procurement source waiver to Code 935
(Selected Free World) for technical advisory services
required for the Project and the procurement of such
services from the FAO, without competition, and hereby
determine that such procurement will best serve the
interests of the United States.

Al

Deputy Administrator, Acting

() v /)77

Date

Clearances: As shown on Action Memorandum

Drafted by: tephen Tisa, GC/AFR
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I. SUMMARY AND RECOMMENDATIONS

A. RECOMMENDATIONS

This PP is adapted frcm the CILSS Plant Protection Program
document which requests AID participation in Annex B of that
document for integrated pest management research. This PP
presents and analyzes the CILSS - IPM Research Project and
recommends AID participation in that undertaking.

The Srantee is the Inter-State Permanent Cammittee for Drought
Control in the Sahel (CILSS).

Amount of Grant Assistance (S$000s) 25,280

Life of Projec. FY 1978-82

AID Grant FY 1978 ($000s) 3,400
Forelgn exchange 1,335
Local currency 2,065

QOther Donor Contributions

FY 1978 280
Grantee ,Contributions To be determined
TOTAL FY 1978 3,680

This PP is develored with the following requirements for waivers:

1. Technical Services: Fa0 has been selected by CILSS and AID
to provide technical expertise in pest management for this project
for the following reasons: (a) FAC has a global pest management
program that has been operating in other countries and the experience
gained in that program will be useful in the AID financed Integrated
Pest Management Froject, (it will also facilitate the coordination
of this project and chat program and the exchange of results frcm
2ach); (b) TAC has an existing level of in-house technically qualified
staff to contribute to this effort; {c) FAO has well established
recruitment patterns which draw uzon nen-U.S. scurces of expertise




-la=-

when qualified French-speaking Americans cannot be made available
(FAC has already contacted USDA to assist it in locating gqualified
French-speaking Americans who can serve on tnhnis project and will
first turn to USDA for assistance, before recruiting fram other
sources, when it is n2cessary to find personnel to add to its in-
house capability); (d) this project is a camponent of a multi-donor
program for pest management developed under the auspices of the
Club du Sahel/CILSS requiring careful coordination among donors and
camponents, and an established international organization such as
the FAO is well suited to assist the CILSS in its role of coordinator
of donor inputs to the various camponents of the overall program;
(e) this is the first substantial project under section 121 of the
FAA, the Sanel Development Program, which is anticipated to involve
very substantial increments of assistance fram the U.S. and other
donors over the long-term for which AID is not expected to have
adequate manpower to devote tc the Sahel Cevelorment Program in

the same manner as other AID programs and it has been considered
important in AID's participation in this program to develop
techniques for drawing upon international organizations such as

the FAU to assist in the design and implementation of SLOP projects
to avoid substantial increases in AID's staff. (Congress has been
advised of these concerns, and this project tests these techniques).
For these reasons, it is believed that a waiver to Code 935 for the
procurement of technical sexrvices from the FAQO will best serve the
interests of the U.S. ané important Zoreign policy considerations.



2. Code 941 Procurement: Agency policy concerning the source
and origin of grant-financed procurement was modified on July 14,
1977 to permit procurement from Code 941 countries for bilateral
grant-financed projects in relatively least developed countries
(RLDCs). Of the eight members of CILSS, five (Chad, Gambia, Mali,
Niger and Upper Volta) are on the UNCTAD list of RLDCs. (In addition,
it is likely that Cape Verde will qualify for inclusion on the UNCTAD
list, thus placing six of the eight CILSS members on the list).
Although the CILSS serves a coordinating function on behalf of its
member states, project activities, together with necessary procurement,
will occur within individual member states which are on the list.

It seems inappropriate to impose more restrictive procurement
requirements in AID financed activities in these countries merely
because the AID grant is made to a regional organization, rather
than individually to each country, that will ensure effective
coordination of project activities in each of these countries, an
important objective that is often lacking in regular bilateral
programs. Thus we believe Code 941 procurement should be approved
with respect to those CILSS member states which are RLDCs. More-
over, we believe that the effort made by CILSS to coordinate project
activiries within its eight member states is difficult enough without
having +two different sets of procurement rules for the project, one
for the six RLDCs and the other for Mauritania and Senegal (which,
although not technically RLDCs, are just recovering from the Sahel
draught and are among the poorer countries in the world).

There is another important reason to permit Code 941 procurement
in this project. Although the Sahel Development Program is focused
on the CILSS and its Sahelian States, it is very important for the
development of this region to promote and encourage close trade ties
between the CILSS states and the coastal states, which are not direct
beneficiaries of assistan.e under the Sahel Developrment Program. We
believe that such econcmic integration is an important foreign policy
consideration and an objective of the assistance program. It will
provide a form of assistance to those neighboring African countries
at no additional cost to the AID program. Thus, it is submitted in
view of the predominate RLDC nature of CILSS membership and the
positive integrational effects that Code 941 procurement would have
on the CILSS cammunity and its relationships to the surrounding West
African states that a waiver to Code 941 procurement of goods and
services (other than those procured from the FAC mentioned above) is
in the best interest of the U.S. and is necessary to the attairment of
U.S. foreign policy objectives and the objectives of the foreign
assistance program.



3. PRIORITY AND RELEVANCE

In recent years, ;estl/damage to basic foodz/crops in the
Sahel has accentuated oroduction.losses by pests resulting Irom
the recent droughts.

In response %o this situation a resolution was adcpted at a
meeting of CILSS Member Countries held in Banjul in Decamker
1974, wnich recommended the strengthening of national and
regional olant protection services and organizations as well
as research and training efforts.

A multidisciplinary study team which visited Africa in 1972

under the University of California/AID contract (No. AID/CSD-
3296-USAID, University of California) stated that practical
programs of total pest management on c¢rop protection integrated
completely with improved produc:iion svstems should be the ultimate
goal. Research prcgrams dedicated %o development of pest manage-
ment strategies should be initiated immediately but shculd stress
initially the solution of pest problams. An efficiant approach
to prcblem solution and develorment of research Llnformation
leading eventually to pest managsment would be tihe formation

oX regional rasearch facili<ies.

These problams have been examined in depth by a number of other
technical meetings.

1/ The tarm "pest" used without Zurther description
denotes arthropod pests, weeds and diseases.

2/ The *erm basic food crop as useé in this manuscript
refers Lo millet, sorghum, maize, cowpsa, ground-
nuts and rice.

The very low sorghum ané millet vields on the traditionally
operated small farm (less than 390 kxg/ha) will not, in mcst
cases, economically support a sustained chemical control program.
However, since it makes maximum use of natural mortality Zfactors,
integrated pest control is ideal for such a situation. This
method is based on a careful choice of control measures. This
choice will ke made on the basis of detailed biological knowledge

of both the zlant and pests atitacking it. In %his apsrcach,
varicus measuras ars relisd upcn, such as: the introduction of
new cultural praczices, use 29I varieziss rasistant to sesis,
maximizing <he action cf nacural enemies, introduction oI
parasitas ané pradaters o +he vest in cquestion, and apglication
oL pesticides 2t the perzcc when the pes:t is mos:% wvulnerable,
thus reducing considerzabhly the cuantity of pesticide required.
Such an approach avoids many sacondary problems normally



encountered in wide-scale pesticide applications: development

of strains resistant to pesticides, appearance of new and often
more dangerous pests, environmental contamination and disturbance
of ecological balances. One of the first steps in this method

is guantifying the econcmic damage +o the crop by each pest
attacking it, so that the application of pest control measures
can be made on the basis of economic injury levels.

Cultivation of sorghum, millet and cowpeas has been going on

for many centuries in Africa and it is certain that a biological
and ecological balance has been established between pests of these
crops and their natural enemies over the course of time. It

is critical to discern the relationships in this balance so that
the knowledge can be used to develop pest conitrol strategies.
Experience shows that unfortunately these balances can be

easily destroved throuch use of broad-spectrun pesticides.
Mcreover, the general spread of these pesticides inevitably
leads to environmental pollution, making thu practice a threat
to the general public.

The development and application of a program of integrated control
in basic food crops in the Sahel would enable these countries

to aveid some of the unfortunate experiences of other countries,
where widespread and indiscriminate pesticide use prevented the
application of integrated pest control programs. .
This project was designed on the pre-supposition that the imple-
mentation of integrated pest management (IPM) was in <he long
run the best solution for efZecitive crop protection, for the
following reasons:

- IPM is based, as much as possible, on methods adap<=e
to local conditions (resistant varieties, cultural
methods, natural enemies), ané thus will be the least
costly solution;

- it has been sufficiently demcnstrated that int
pest control avoids the necessity of ever more
pesticide applications, a problem which often a
chemical control alone is used;

- widespread use of pesticides on areas as vast as those
under food crops in the Szhel would lead «o considerable
environmental disturbance (upset of biological and
ecological balances, adpearances oI new Dests or strains
resistant to pes+ticides, etc.), making it essential to
have access <o the largex choice of cecntrol alsernatives
offered by the integrated control method.

This inter/country program Zor research ané development of
integrated pest management in food crops in the Sazhel couniries



would be established within the framework of the "FAQ/UNE?
Cooperative Global Program Zor the Development and Application
of Integrated Pest Control in Agriculzure". The FAQ Panel of
Experws on Integrated Pest Control would serve as an advisory
body. The proposed program will have close tias with the world-
wide FAQ program on the cdevelopment of crop loss assessment
methods. (See annex B II for additional information on FAQO/UNEP program).

Tor the sake of practicality and efficiency this project will
Zocus, principally on sedentary pests attacking basic food

crops in the £ield, especially the sorghum/millet ecosysten,
including cowpea. £t will study arthropod pests, weeds and
diseases. The outreach activities will also cover rice as

needed. This will be done in close collaboration with WARDA.

For the control of other major pests of importance to agricultural
oroduction in the Sahel, provosals are put forward in the CILSS/
Club cdes Amies du Sahsl crop protection program.

3

C. Description of the Project

1. DProject Obiectives

Crop protac+tion measures presently being used are oriented
essentially towards a short-term solution with particular
emphasis on the supply of pesticides and eguipment ZIor their
application. Most present training programs aim to improve the
structure and operations of national plant protecion services.
Research efforts have been and are being undertaken 4o achieve

a better knowledge of the biological and physical Zactors recgu-
lating the development of pest populaticns. Before %he recent
édrought period, chemical control was rarely considered as the
major means oI protecting food <rops. Research is currently
conducted by several national agricultural research organizations
with French bilateral assis+tance. 3u%t generally, lazge scale
basic studiss have not be=n undertakasn due to lack of Zunds,
competent personnel, eguipmenz, or well-coordinated programs 2
either national cr regiocnal levels. The result 1s that pestici
are being used without proper regard Zor the environment and
related =2cological factors.

-
[*Y
des

The proposed project will improve this situation by providing a
structurs that will increase knowladge of the economic importance
of the major pests in Zood crops. I£ will also include an

effactive svstem I0r surwveillance and, at a later stage, Zore-
casting of pest development. The necessary appliesd research
will be conducctad %9 davelop a comprehensive integrated pest

control program.
Project objectives will be %o:

a) establish a surveillance system on the occurrence of major
vests;



b) evaluate the relative economic importance of these
pests through the organization of crop loss assessment
experiments;

c) establish demonstration study areas to study and demon-
strate the benefits to be drawn from integrated pest
control;

d) develop, in close collaboration with national plant
protection services, a mechanism to implement results
at the farmer level;

e) to establish a research team to studv the bionomics of
the major pests and develop the best integrated control
techniques as a support to national activities.

2. Plans for Achievinc Objectives

In order to achieve the above objectives and to reduce substan-
tially pest inflicted losses 0 hasic food crops, the following
activities will be carried out:

a) To collec:, classify and disseminate as soon as possible
2ll documentation pertaining to the subject. + the
beginning emphasis will be on the application of existing
infeormation to improve pest control activities, which
will be £further sirengthened as knowledge is gained
through project activities;

b) To survev continuously and accurately identify the various
food crop pests in the Sahel countries;

c) To determine +he relative economic impor+ance of each species
and damage caused;

d) To study +the biologv and logy Zor the major pests and
develop a surveillance an epcrting system; to identify
natural mortality Zfactors and the relative importance of
parasites and predators;

eco
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e) To determine the economic damage threshold for each species
in order to guide optimum application of ccntrol measures:;

th

To cetermine which control methods are most effecitive under
the prevailing ecological ané economic conditions, i.e.,
use of resistant varieties, cultural, biclogical or
chemical cont=-ol;

g) To assist in the development oI methods Zor implementation
at the farmer level based on a monitoring and forecasting
svstem;



h) To train personnel at academic ané intermediate levels
Lo create the research and application capabil'tv required

.

to continue activitias initiated by the project

i) To collabora%e with current and planned bilateral and multi-
national assistance programs of a similar nature.

In brief, the program aims to strengthen national research
capability toward developing appropriate technical packages to
be provided to extension structures so that the farmer may gain
maximum profit from his farming activities.

D. 3Beneficiaries

The ultimate benefits of this program will go to the small
Zarmer.

In a study on prospects for agricultural develorment in the
Sanelian zone 1975-1990 (PAQ, Rome, PS/SAE/76/ES?/1l) it is
stated that:

"According +o studies ané observations to date, cereals form

the basis of the food supply. They Zurnish an average cof 60-70%
of the enerxgy suprly.... This group of foodstufifs is the primary
source of energv and proteins and in some countrias the first

ci second source of carbohydrates.”

Sorghum and millet still will be the principal Zood crops for
most of these countries in 1990 and bevond. They are mostly
grown in associaticn with cowpeas.

A recent development due to the drought has been a sh+ftlng of
emphasis from cash crop production to focod crop croduction. .The
vield Zrom the new land brought into cultivation has not produced
anticipated amounts oI addizional cutput due to the lower
fertility on *the one hand, and the presence of pest and disease on
the other, among other Zac+ors. This :royec_ will not attempt

to redirect this trend, but will support this effort by assisting
in on-£farm reduction of losses caused by pest and disease. The
problem of social disruption is not at issue here, as no funda-
mental changes in socioc-economic structures are intended.

The project's cbjectivas in its latter phases will be applisd
through demonstration and practical 4raining at the farm, village
and arrondissemenz level; and by academic and acolied *training

for selectad resgional and na+tional government oitiicials. Farm
plots to be used Zor demonstratlion Durposes will be selected by
the farmers, or their chosen rep:esentatives.



Since field demonstrations will be conducted by Zield agents

who are members of the local village and tribal groups, farmer
resistance is not considered to be a strong factor. Commercial
farmers are accustomed to pesi management programs.

Ultimately, through demonstirations and training in methods and
techniques, farmers and individuals selected by village and
tribal leaders will become the conduit for conveying information
and practices designed to assist in the protection from pest and
disease damage. The highlight of this process occurs when
comparisons are made of yields from stands employing protection
measures. '

The initial beneficiariss of this project will be the governments
whose research capabilities in -integrated pest management will be
developed in their respective countries. Such research capabilities
will also allow the development of better crop protection methods
for other crops. Improved protection of basic food crops will
result in an improved food situation and increased income to

the small Zarmer and minimal environmental disturbance.

Role of Women

In some of +the Sahel countries (e.g., Gambia), women have the
responsibility Zor food crop production which includes protecting
these crops from pests. If there is a surplus of food procduced
(in excess oI family and/or tribal regquirements) they are some-
times considered zo be the property of women. They may trade
or sell the surplus. This creates a motivation factor Zor
trying better me+hods of pest control to increase production.
Wherever possikle, dependinc on a countrv's policy for hiring
women to work in plant protection services and research teams,
an effor+ will ke made to encourage and assist in employing
women in project activiiias,

E. Summarv Tindincs

The PP design team, with +he advice and assistance of various
technical experts, has determined that this project is technically,
socially, and f£inanc:ally sound. Official and technical consul-
tants from the donor countries, f£rom *he selected fechnical
implementation agency as well as Zrom the grantee and its

member states have participated fully in the collaborative
development ané desizn of this proiect and all sarticipating
parties are preparzé Lo move ahead immediately with izs imple-~
mentation.

. PROJ=CT 2PRPER ISSUCS

At the EZCPR held in May a list of issues which were %o
be adéressed crior to croject authorization was drawn up (See
Annex B III). Some of chese issues were resolved in the June-
August period and reccmmended coursas of action have been
includeé in other sections of this paper. The remaininc issues
are commented on below:



Program Issues

a) CILSS priority for pest protection:- A letter Ffrom
the CILSS Secretariat dated 9 August 1977 under-
scores CILSS membter country interest in the program
and reconZirms the high priority CILSS places on

is program.

b) Post harvest crop protection efforts:- The above
cited CILSS latter also reviews efZorts to secure
other donor contributions needed to address this
requirement.

¢) Availability of African mersonnel-- The £ull
dimensions of the training requirement will only be
appreciated when the country cperations plans are
negotiated between CILSS/FAO/National Government
CILSS has agreed to respond to a conéition precedent
in the drartft grant agzeement calling for an overall
training plan (See Section III.A.3.f., page 47 for a
further discussion).

d) Recurrent cost implications:- As indicatad in CILSS'
August letter there is deep concern over recurrsnt
cost implications of all SDP programs. CILSS has
commissioned a study to help it come-to-grips w1_h
this problem.

Project Issues

a) Early inclusion of socio-econcmist:~ The present PP
projects the arrival of the socio-economist in the
£irst year of the project.

b) Relation of project activities to existing pest
protection efiorts:- These relationships cannot be
definitively cdefined prior to the CILSS/FAO/National
Government negotiations of the countzy operations
plan. This PP presents an illustrative description
of these relationships in two representative member
countries (Senegal and Upper Volta) on pages 24-30.

c) Relation of Annex G (T:aininc/‘ forma<icn) with
Annex B:~ CILSS has indicaied its sitrong inzenztion
to pursug *the design oI Ann-. G immediatelv *o
assure =zhat it will be impleamented at the same time
as Annex 3. The CILSS latze £ 2 Aucgust 1977
indicates this intenticn.

(r .]
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d) Relation of Annex B to AGRHYMET and LANDSAT rograms:- Technical
review of the PRP indicated the need for an interrelationship
between AGRHYMET and Annex B Programs. (The LANDSAT link appeared
less critical over the short run.) A condition precedent has
been included in the draft project agreement to insure the
required relationship is estabiished.

e) Implementation plan:~ As noted elsewhere, detailed country
implementation plans will only be developed during the CILSS/
FAO/National Govermment negotiations. Section IV B and Annex E
present an initial implementation plan.

f) Application of 611(a), audit, and source/origin problems:-
Since Section 611(a), regarding preliminary plans and cost
estimates, has not yet been satisfied with respect to con-
struction elements of this project, A.I.D. will not obligate
funds for that purpose until A.I.D. reviews and approves
such plans and cost estimates. Funds will only be made
available for those general project activities for which
adequate planning is now in existence. Regarding audit
rights, CILSS is agreeable to having an international
auditing firm audit this progarm and FAO as the principal
technical implementation agency has agreed to an AID/FAO
negotiating Session to develop an acceptable formula. The
source/origin waivers queszion is not a significant one as
foreseen. Since FAO cannot accept tied procurement, CILSS
will procure on its own dehalf from Code 000 and mamber states.

ECPR Issues

Relationship between Annex 3 and Annex A:- A substantial amount

of information regarding these relationships on a country .level
will be developed during the CILSS/FAO/National Government
negotiaticns 2f the country operation plan. AID has gone on
international public record (Washingron conference, September 27-28,
1977) preposing the merger of the Sahel Crop Protection Project
(625-0925; with the appropriate elzments of CIL3S Annex A and

Annex G when these projects become operational.
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II. PROJECT 3ACXGROUND AND DETAILED DESCRIPTION

A. BACXGROUND

The economies oZ the Sahelian states are primarily agri-
culturally based with some 35% cf their combined populaticn of
approximately 26 million engaged in agriculture -- mainly small
subsistence Zfarmers producing sorghum and millet. Historically,
little attention has been paid by governmental authorities to pro-
duction and protection of food crops. Agricultural development
efforts have tended to concentrate on production schemes for
expo*t crops, notably peanuts and cotton. As a consequence, in the
face of ri SLng “ooulatlons, the Sahel has becc » chronically
dependent in recent years on impor+ed Zood sur_iies to Fully
meet the consumption raguirements of its urban populations while
its rural populations have become increasingly wvulrerabls to cli-
matic vagaries or other natural afflictions in *heir stzuggle
for survival.

In the 1960s, the newly independent African nations, aided
by various donors, began to address the problem of increased food
production. Organizations such as the Institute for Agricultural
Research (IAR) at Anmmadu Bello University, Northern Nigeria,
the International Institute for Tzopical Agziculture (IITA)
at Ibadan, Nigeria, the French based "Institut de Rechexrches
Agronomigues Tropicales (IRAT), and the West African Rice Develop-
ment Association (WARDA) at Monrovia, drawing upon the work oz
other international ra2search institutions, have begun to build
a body of usable research rasults. This reseaxzch has primarily
concentrated on maize, sorghum, ané millet. Resea:ch and limi<ed
£ield trials have been concuctad =o determine lccal adaptability
of existing varieties, to develop new va*:etles arnéd agronomic prac-
tices %o best utilize the genetic capabilitiass of the adoptad or
developed varietias, and to realize the potantials offered bv
current scientific progress in breeding technigues for insect
and disease resistance, hicher yields and higher pxotein conte
The extension link betwean this research and the farmer, however,
has still to be further developed before it can find a widespread
reflection in agricultural production.

Comparable progress has not been made in the area of plant
protecticn. The %“wo recional organizations, CCLALAV and OICMA,
established in the 13960s, have been successiul in controlling
locust outhreaaks and recent research £ZZor<s have enabled them
L0 greatly incresase the a2Zfectiveness 0f their aerial and ground
spraying activities. The Canter Zor Overseas Pest Research (COPR)
sponsorad by the British Overseas Development Ministry and the
French sponsoreé "Groupement &'Ztudes et de Recherches pour le
Developrpement. de l'kg:icultu Tropicale" (GERDAT) have done
valuable research on grasshoppers. 3eyond this, only limited
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entomological and phytopathological research has been under-
taken at the various research stations in +the Sahel. There

is no comprehensive and reliable information in *hese countries
on the character and esxtent of crop losses sustained as z result
of pests =-- although informed =stimates would place +total losses
in the range of 25% to 40% of production. In most Sanelian
countries, plant protection services have only been created il
the last few vears. They are all still inadequataly staffed

and their action is limited mainly to the deliverv of chemical
control materials in the event of massive insect outbreaks.

During these years, in the agriculturally advanced countries,
there was a growing awareness *that the heavv reliance on chemical
controls for protection of plants against pests carried with it
serious environmental and =cological coansequences. In response,
the FAO/UNEP Cooperative Global Programme for the Development
and Application of Integrated Pest Contrcl in Agriculture was
mounted in 1974. Integrataed pest management makes maximum use
of rnatural mortality factors and is based on a careful choice
of control measures. This choice is made on the basis of detailed
biological knowledge of both the plant and pests attacking it.

In this approach, various measures are relied upon, such as: the
introduction 9f new cultural practices, use of varietiass resistant
to pesis, maximizing the action of natural enemies, iatzoduction
of parasites and predators of =he pest in guestion, ané appli-
cation of pesticides at the period when the pest is most vulnerable,
thus reducing considerably the cuantity of pesticide reguired.
Such an approach avoids many secondary problems normally ancoun-
tered in wide-scalza pesticide applications: development of
strains resistant %o pesticides, agpearance of new and of%en

more dangeraus pests, environmental contamination and disturbance
of ecological balances. One of the first steps in <his method

is guantifying the 2conomic cdamage %9 the crop bv esach pest
attacking i+, so that the application of pest conzrol measures

can be made cn the basis of =conomic injury levels. The tasic
informacion Zor the current proposal was collected within the
framework of the TAQ/UNEP Cooperative Glokbal Prxogramme.

A multidisciplinary study %“eam which visited Africa in
1972 under the Universi:zy of California/AID contract (No. AID/CSD-
3296=-USAID, University of California) stated that practical
programs of total pest management on ¢rop protecticon intagrated
completaly with improved production svstems should be the ultimate
goal. Research programs decdicated <o Zdevelorment of pest
management strategiss should be initiated immediately but
should strass initially %he solution of pest problems. an
efficient approach %o problam solution and develorment of research
information leading eventually %o pest management would be the
formation of ragiconal research facilities.

o
B
-
2
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The human suffering and deprivation of the protracted
drought of 19638=-1972 in the Sahel brought into sharp Zocus,
both to the countries dire¢tly concerned and to +he world
donor community, *the fragility of the ecosystem cf the area,
its basic and unresolved development problems and iss total
inability, in the Zface of such situaticns, to deal with the
food needs of its populations. In order to better cope with
these problems, Chad, Mali, Mauritania, Niger, Senegal and
Upper Volta joined in March 1873 to form the Permanent Inter-
state Committee for Drought Control in the Sahel (CILSS). Cape
Verde became a memter following its independence and the Gambia
also joined. The CILSS has fixed as its cbjectives to:

- reduce the conseguences 2f emergency situations in the
future; '

- insure self-sufficiency in s%taple foods; and

- accelerate economic and social develorment, particularly

in the least developed countries of the region.
The CILSS attempted Zrom the beginning +to resresent needs of
the member states for donor Zinancing of specific project
proposals and, with £r+~ international donor community, =0
search out additional ways to bring about a basic transior-
mation of the region. These efforts to secur= dcnor supror:
led to the crzation of the Club du Sahel which held its inaugural
meeting in March, 1976 at Dakar. The Club provides a forum Zor
the CILSS members and interested decnor and funding organizations
to discuss the goals of Sanelian development and the stratagy
for achieving them. It reflects the grcwing awareness in the

donor community of the need for a concerted efZor:i in the Sahel
and ofZers an instrumentality +“hrouch which substan<cially
increased resource Zlows into +the area can be generaczead.

The easing of +the drought in 1974 brought with it massive
outbraaks of pests which highlighted both the inadeguacy of
the existing capability %0 deal with pest problems and the
magnitude of the threat which pest attacks posed to food pro-
duction ané availability. There was realization also that
planned agricultural development efforts (e.g., expansion of
acreage under irrigation, expansion of racession agriculture,
introduction of mixed or inter cropping, =etc.) would favor
the growth oI pest populations and greatly incrsase the Tisk
0of crop losses. Reccgnizing that the benelfits of investment
“in agricultural procduction schemes could be largely negated
without a parallel <esvelopment o plant and crcp protection
capabilities, the CILSS, at iis meeting in 3anjul, +<he Gambia,
in December, 1974, adop:ted a resolution wnich recommenced =he
reinforcement o national plant protaction services and regional
plant protection organizations, as well as related research and
training.



Sahelian zlant protection »roblams were examined in depth
at three =schnical me=tings:

- a meezing on intacras=d ctest management in the Sahel, held
at the initiative ci AID in Washingfcn on 1l ané 12 December
1874, This meeting reccmmenced that a special voo*d-n=t_hg
cormittee be established, which would reviaw progress and
maintain ccordinacticn o <he program. It was ag:eed =hat
FAQ be invized %2 accep%t rasponsizilitv for arranging annual
meetings ¢ +=his Cocmmista= ané keeping its records.

- a CILSS-QCLAIAV (Join:t Organization for Locust and Bird Pest
Control) meeting on +he problems in Zood crop protaction was
held in Cuagadougou 13-22 Sectamkber 1975. CILSS and CCLALAV
were racuestad o0 cocrdinate the efforts oI member and donor
countriss o ensurs adeguaste fundiang Zzr the strancgzhening
OZ naticnal slant crotection sarvices and regiocnal migratory
pest control organizazions in orfer %o improve the protection
¢ traditional Zield Zocdecrcgs anéd of irrigated grlc""u:al
schemes.

Sonor ccocuntrias, acancias 2f the United Nations svstem and
regional Wes%t African crganizaticns wers also raguested to
coordinats their =2ficr<s Ior zhe Zinancing o Zocdcrop pro-
taction in the medium =zerm. I1LS5 was a2sked 2 zake the
iniciative in zhis ccordination. :

- In May 1976 officials rasponsibla Zor national 2lant protection
servicaes IZIrcm Member Countries of =zhe Zconcmic Community of
West Africa {(ZCWA) and OCLAZAV convened at Cuagadougou.

ZCWA and CIISS were resguestad to take averwv gossible action
Lo establish a ccerdinazing unit Ior raesearch, tDalinLag,
reporting andé conirol in she fi2ld 2f orop protection.

As 2 Zollcow=-up to these meecings, the TAC convened in Rcme

Zrom Decemte:r 13 2o 17, 1876 a Govermment Consultazion on Crop

and Post-Harvest Prcisction Needs in the Sahel. The consultation,
in adéition =0 raviewing the status of needs and existing, planned
and proposed assistance, devised 3 common siratecy cutline Zor
strengthening plant protection in the region. This strategy

14

reflected recognition of the need to:

strengthen national plant protection services;

strencgthen :,vion al coordination of rssearch; surveillance,
training and informaticn within the framework of CILSS;
mairntain <he capabilizy cf :egicnal migratory pest conirol
organizacions 4o respondé £o outbreaks of locusts and grain-
eating birds;

. coordinate planning ané implementation on both a national

and regional nasis.
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Also in December, 1976, az the N'Djamena meeting of the
Council oI Ministers of CILSS, =he Sahel Institute was Zcrmally
established anc it was soec*f::ally charged with %he coordination
of CILSS member stacte activizies in the Zi=21d of plant and crop

protection.

Pursuant to a proposal made at the Rome Ceonsultaticns,

a design team was assembled in Dakar in February, 1377 to complete
che formulacion of a ccmprehensive program embodying the strategy
decisions reached a: Rcme. Under the leadership of the FAO and

with the active participation of AID, this tesam developed a

series of action proposals for plant protection in CILSS memuer
countries during the period February 14 to March 16. This program
was adopted by the CILSS at its meeting in May, 1977 and forwarded
o the Club du Sahel for consideration by the donor communicy.

The document entitled "Plant Protaction in the CILSS Member
Countriss" described a prc gram which is planned over a l3-vear
perind with funding prcposals covering the medium t=rm first Zive
vear pnase. In accordance wizil zhe goal oI the CILSS tg insure
self suZficiency of the Sahelian countries in stapls Zoocés, and

cogn;z;ng that czep protectior should be considered as a vital
e1,men“ in ag:Lcu’“u__; preduction scual in impoztance £o plant
improvement and soil fertilization, =his mecdium and long-tarm

program nas the following objactives:

D.

- to establish in the countries concern a national capability
to cdevelop and implement eZiective pest anagement programs
Zor the protection of food crops in £isld and in storage

at the

- +to prcmota the expansion of exiansion actiwvizie
al ne small

7
required sc for eZfective Dpest control at <!
farmex level, and

()}
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-
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=

- o prcmote regional collaborakion in plant proteczion,

par+ticularly =Zhrough rasearch, inZormation exchange and
contacts, and supgort effective recgional organiza<tion.

The comprenhensive program, costad a* approximately $§70
million for its first five year phase, is ccmposed of six

principal thrusts:
- Strengthening of National Plant Proktecticn Services

- Researczh o
for 3asic

and Develcpment o Integratad Pest Management
ood Crsps in the Sahel

ry 23

'y

- Migratorv Pest Control

- Regicnal Locust Contzol
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- Graina Eating 3ird Control

- Improved Post Harvest Crop Protection

- Improved Redent Contzol

- Plant Protection Information/Documentation/Training Center

It attacks what are currently seen as the major constraints
to crop production in the Sahel and at the same time, addresses
the regional and national institutional structures through which
crop prctection efforts will be carried out. Each of the com-
ponents is somewhat distinctive in character, calling for its
own approach to the problems under consideraticon. However,
the major emphasis will be on the Integrated Pest Management
project for which AID financing is zroposed in +<his paper. 1In
dealing with practical research into sedentary pests, pathogens
and weeds 1in food crops, it seexs to develop protection programs
incorporating the use of natural mor+<ality factors with other
zontxol methods. To the extant aonlﬂcable, the principles of
integratad pest management are embodiad in each of the pregram
components. The knowladge and t=chnology developed within the
Integrated Past Management projact will be of direct ene
the other programs provosed - for sxample, it plans to de
effactive pest surveillance and forescasting system Zor th
of the Sahelian zone.

Ul

13
2

This prcgram is <o be operatiocnal at thr
sub~regional and regional. The establisnment of pratection
volicies, prcgrams, and driorisies in each country is the res-
ponsibilisy of the national authorities. The implementation of
these policies and programs is also zrimarily a national respon-

s - national;
-

{

sibility. Strong national plant protection services are considered

to be the Iundamen+=al kasis of any sustained progress in zh
reducticn o crxop loszes f:cm oredators and disease. At the

same time, it is recognized that peszs and diseases are nos
espectors of nazional Dounca:;es, That many aspec“s oL research
can best be dealt with at broader ecolcgical lavels, and that
the most =cowcmic use Of scarce manpower and Zinancial resources
requires the avoidance of duplicative national efforts. These
considerations dictate a sub-regional or reg*onal approach to
many of the problems of crop protection. It is not suggeste d,

o

however, that functions be tightly compartmen<talized w:thin these
lavels and SOﬂe functions can f£ind an appropriate expressiocn at
all levels. S::eng:hening of plant »rotec=tion services per se
concerns primarily the na aticnal lavel. The other four thzusts
have regional sub-:egional and national implicaticns as 1is
outlined in the Zoliowin~:
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1. Migratorv Pest Control. These tes%s can range over
wide areas within the Sahel region ané even bevond. Moreover,
the breeding arsas whara contrcls can be most effectively apolied
are not necessarily coincident with the areas (or states) which
are potentially subject to attack. A regional acproach o
research, surveillance, Zorecasting ané centrol of these pests
is, thereZore, necessarv. The program anvisages that these
activities will be continued wizhin the struczurzs of the existing
regional organizacions, OICMA (Inter-state Organization for the
African Migratory Locust) and OCLALAV (Joint Organization Zor
Locust and Bizd Pest Contrel), both of which include memberx
states cutside of the gengraphic confines of the Sahel, and/or such
other arrangements as the participating groups of states may
agree upon. Parts of this undertaking will involve research
at the sub-regional or =cological zone lavel.. In accordance
with established nractice, national services will be involved
in activities within their countries.

2. Rodent Control. This project will be implemented
through the national services in Senegal and Niger where rodent
problams have been most serious and whers there is immedia<e
interest on the part of the governmen=s to launch an effort in
this Zield. The studias and research will have regional impli-
cations, however, and they should lsad o better tachnigues Zor
evaluating the real extent of zodent damage in other countries
as well as providing a sound research base for control programs
which could be replicated elsewhers as required.

3. Pcst EBarvest Crop Protection. This i3 an intaer-country
project invelving the establishment of an adeguaze infrastructure
for effective control operations, <he development of a fcorecasting
system through bio-ecological research, as well as applied research
to adapt known technologvy zZo the conditions of “he countries
concerned. Specific =zlaments of the study and survey program
will be conductad in sach o %£he participating ccuntrias with
the information catherad in sach country 2roviding a basis for
improvements in grain storage in all.

4. Integrated Pest Management. The research aspects oL
this project will be implemented through the national institutions
in Senegal, Mali, Upper Volta, Niger and Chad, each of which
will undertake certain elements of the reglonal research program.
Although this research will be conducted 2+ the naticnal lavel,
it will address the problams in the contaxt of an ecologica
zone. Similarly, a concentrated approach on cesit surveillance
and forecaszting and :the develczment of crop loss profiles will be
undertaken throuch the national services in the CILS3 Member
Countrias. Assistance in develorment of a base for the introduction
of integrated pest manacement into country nrocrams will also be
provided to national services in all she Sahelian countriss. This



18

approach is consistent with the overall program aim of
strengthening natiouil services, but it is expected that the
research results and ouireach activities will have sub-regional
and regional agplicability. CILSS will facilitate regional
coordination with the assistance of FAQ as the executing agency.
This cocrdination will serve to assure that efforts at individual
national levels are introduced as widely as possible.

5. Plant Protection Training/Informaticn Unit. This
coordinating unit will function a: the r=giocnal level in close
cooperation with the Sahel Institute, which will ultimately
subsume its functions. The unit will serve as a data collection
center, a documentation center, a coordinating body to facilitate
continual flow of knowledge and %echnology into outreach programs,
and an evaluation mechanism to assess the effectiveness of
training or information communication fechnigues at the Zarmer
lavel.

The CILSS considers the program "Plant Protection in the
CILSS Member Countries" to represent a cohesive whole, all
elements of which should proceed within a compatibla time Irame.

£ the program has been presented as a series of discretg com-
ponents, <his is more to accommodate expressions of donor interest
than to emphasize the distinction between the activites to be
carrisé ocut. The CILSS Council of Ministers has consistently
expressed the importance it attaches to the crop protection’
program. The CILSS member nations see crop rrotection not only
as a priority but as an absolute necessity. In their view,
protection of crops is difficult under normal ecological and
meteorological conditions but within “he Sahel context, with

its unpredickzable rainfall and biological conditions, the guestion
of crop orotection can mean the diffarance between satisfac+ion
of bare minimum food reguirements and starwvation. The series
of meetings which t2he CILSS has convened since 1974 o consider
vlant protection croblems give witness to the urgency and
importance with which 1% regards zhe mat=e2r. In elaborating the
role of %he Sanel Institutae, the CILSS Council of Ministers

once acgain underscored the special ax<fention needed in the Zield
of crop protection. The CILSS has twice examined this program in
the contexz of the investments forsseen in the multi-sectoral
effort making up the Sahel Development Program and on both
occasions has decided to support the level of investment prcposed
for "Plant Protection in.the CILSS Member Countries”". IFimm
indications of donor interest have alr=ady been received for a
substantial portion of the program and the CILSS is actively
seeking financial sources for the remainder.
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B. DETAILED DEISCRIPTION

1. Duraticn and Scope

en vear duration divided

This project is planned for a f£ifte
ribes in detail the medium

into three phases. This paper desc
term first-phase five vear activity.

For the sake of efficiency and practicality +this project
will focus principally on sedentary pests attacking basic food
crops in the field, especially the sorghum/millet ecosystem includin
cowpea. It will study arthropod pests, weads and diseases. 1In
close collaboration with WARDA, testing and demonstrations related
0 rice will also be undertaken. For the control of other major
pests oT impor+ance to agricultural production in the Sahel,
proposals are put Zorward in other =laments of +the program for

"Crop Protecticn in CILSS Member Coun=ries”.
The project consists of three major inter-~related components:
- Research
- Demonstration andéd feedback

- Pest surveillance, economic loss assessments and economic
threshold determination

It also includes a Coordination Unit +to ensure

efiective support
and harmonization of the activities to be undert

s
kan.

-
-
-
a

=

The project is Sahel wide in its reach but will work mainly

through national institutions in each of the countries in such a
way as to provias a cohesive whcele.

2. Project Cbiactives

Crop protection measures presently being used, except for ths
AID Sahel Crop Protection Project, are oriented essentially towazd
short term solutions. Particular emphasis is placed on ths supply
of pesticides and equipment for their application, although before
the recent drought period chemical control was rarely considered as
a major means oL protecting <ood crops. Some rasearch afiorits have
been and are being undertakan %to achisve a bettsr knowledge of zhe
biological and physical factors rscgulating the develcpment ol

pest populations. This research is curran:tly conduczed by cae
national agricultural ressearch organizations, mainly with French
bilateral assistance. 323ut generally, large scale basic studises |

ly i
have not been uncdertaken due to lack of Zunds, ccmpetent personnel,)l
equipment or well coordinated programs at eiither the national or
regional level. 3Broadly stated, this project crovoses to improve
this situation by providing a structure that will increase Xnowledge
of the major pests in food crops and their economic importance

/
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and improve methcds of putting this kaowledge in the hands of
the farmer. :

Toward this end, the project has as its cbjectives to:

a. Establish a research capapility in the Sahel Zor the
study of the biology and ecology of the major pes+ts, natural
mortality Zactors wnich aZZect them and the relative importance
0f parasites and gredators in order *to devslop integratecd pest

control techniques in support o national plant protection
activities which repraesent the most effective control methods
under prevailing ecologizal and economic conditions.

b. Establish a network of demcnstration study areas iz
cach of the Sahelian countxriss o study and demonstraze the
benefits %o be drawn Zrom intzegrazad pest control and assist
in the introduction oI these %fechniques at the Zarmer lavel.

c. Develop, within the nazional plant prztection services,
mechanism <o suppcrt the implementa<ion o0of integrated gest
management programs.

d. Developr a meczhodeclogv Zor and initiate in =ach of the
countrias the establishment o a surveillance and repcrting
svystem providing currsnit infcrma<ion zn +the occurrence oI major

pests.

e. Organize in each country the capakility o evaluate
the relative economic importancse of these zesits thrcugh crop
loss assessment experiments and o determine the economic damage
thrasholds for each species in order <o guide +the opzimum appli-

cation of zontrol measures.

P
oI o

he davalorment of

ese objectives, c

exrtain o
£he implement

-,

-y

ractical
ation plan.

n which e basic
ning of nztional institutions and
cocrzdinated =2fZort. Consistent
national situa+tions and the integrity of
efiort, each countrv should participate
overall objective.

[P

£z

the total

o

The cest management program should havs close links wis!
other crop improvement projects. Facil s and manpower

ie=sa

-—

should thus be locatad in proximity to .hese other activities
o the =2x%tant that this does not interiere with the sffective

.carrying out of the work.
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3. Researct

The project prorvecsed «o provide an integrated pest manage-
ment research ftasis in the Sahel through the estahlishment witiiin
existing nazional agricultural rasearch structures of six en+to-
mological/a2hv+<opaz! ' lahoratoriass in five Sahelian countries
Senegal, Mali, Upper Volta, Niger and Chad. These labcoratoris=s

will be locatad 1in aresas representative of differsing =coclogical
zones. Complementary research programs will be put into oprazion

at each oI the stations whicia, *taken in the whole, will address

the full range cI pest problems which the project seeks to enccmpass
as they appear in varying ecological circumstances. Expatriate
research teams are propesed for each of these laboratories in
function of the current or planned presence of othar rasearch
workers in the participating ccuntries. '

t
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In addlition £o the streng<thening oI national research procrams
along sectoral lines as descrihed 2bove, this Zirst phase pdroject
provosed =0 sat up a mul=idisciplinarzy pilot project czncerned wik:
an aecological unit of graat econcmic importance as raprasanted bv
a hydro-agriculzural develorment scheme. The S=negal River Vallay
within a sub-rsgional ZIramework of interast to Senegal, Mauzitania
and Mali is an =2cological unicy well suized to the exacution oI
this type ci research on integratad pest control. Toc carry out
this activiiy, a network of observation stations covering the
entire Senegal River Basin will be established, stupported by a well-
.equipped laboratory at Saint Louis, Senegal. This activiiy,
which is both analvtic and synthetic, will approach the problem
of crop proteckion not only in its specific context but also in
the more general context ccmprising the whole of the ecosystenm
and of ithe agro-ecosys+tem of the area, including <he changes
introduced by agriculzural develcpment. The impact of avdro-
agricultural schemes on all matters concarniag pests, diseases
and weeds will be studied cermitting, Zor exampla, a betiar under-
standing of the phenomena of infestation or reinfestation Zollowing
the introduckion oI new crops or changed agricultural practices,
or racolonizazicn of protacted crops Irom surrcuncding uncultivated
areas. This activity wculd be based on research metiods such as
the concept of aecological optimum, =scological modelling and
operational simulation. These methods have already provided
excellent results in grasshopper research and are certainly
valid for other situations. A structure will be developed for
research, pest monitoring anéd integrated pest conixrol that will
allow Zor an elfactive prozaczion oI the irzrigated areas and
ensure that the benefi:is to be derived Irom other investments
are not lost. Recognizing +that zhe rasults cof this activicy will
have relavance Zor other similar agricultural development, close
collaboraticn is planned with hydro-agricultural schemes in the
Lake Chad Basin ancé Niger River Vallev.

=
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Accomplishment of -:O]ect cbjectives recuizss +the <raining
0% an adeguate number of local research personnel. At the
counterzart leval this training should be seen as =aXking place
in three stages. Beg-nn-“g in the first vear, candidates will
pe selected and zestad on *heir ability %o parzicipate in
appliac biological research. 3eginning in the second vear, crants
will be accordaed for academic stucdy with the aim of Zorming
high-level reseaxchers. This training, probably of abcout two
vears duration and gprefarably Lo the M.Sc. lavel, will take place
at African or third country universities or equivalent institutions.

After this, the trainees will be associated again with the project
expests for a period of apo—ox.mabely one vear to complete the
pract’cal aspects of their scientific preparation. For the
£irst Zive-year phase, fifte=en such s+tudy programs are :lanned.
addizion , in order to permit the 2Ziicient implamentation
«he planned research 2ZZort, a cadre cf well trained medium-
vel technicians is necessary. During =his first-phase project,
a total of approximately thirty such technicians will be Zormed
_h—ough study in African institutions or through on-the-job
training. Also, to maa the cbservation stations under +he multi-
disciplinary activizy, a cadre of approximatsly twelve tachnicians
will be trained.

b O b
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Thus, by the end of phase one, the project will have mounted
the hasis of a CAno*anenSLJe integrated pest manacement research
capapility in the Sahel which will be aeglnri g to develop a -

bodv of locally relevant research resul<s in sup porz o nlant
protaction programs. It is likely however, :that this research
will only have significant impact in *he second chase.

4. Demonstration and Teadbhack

While research is an essential elament of an effective
integratad pest management Dragram, it is ccnsidered equally
important that Zrom the ouzset it be intimately associated wit!
outreach eiforts Lo strencgthan the linkages hetween -esearch,
plant orotection services, ex=zension and the Zarmer. The project

roposed

to achieve +his purpose =hrough the es;ao;lshment of
Demonstraticn Study Are=as (DSA) in each of the participating
countries. These DSAswill serve to:

- establish a dialogue with farmers for the correct assessment
of his growing practices, including pest control, and draw
upon his knowledge;

- oprovide the research effort with the inputs and contacts
needed Ior its eifective acdaptation o practical reguirsments;

- assess econcmic ané sccial constraints to the adoption of
oroposed practices;
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ha flow of informacion

- to evalua=e the a@ffactiveness of &
£rom reseaxrch =0 extension and bac

-
-

.
’

aining of extension

th

- assess the needs

s - -
stails;

cr olant 2rotection <

by

- conduct £ield frials for various ecological zcnes;

- serve as irformerticn collection s+tations for the research
centars.

£ an early stage in project implementation, a plant pro-
tection expert will be staticned in each of the CILSS countries,
working within the national plant protection service. He will
guide the establishment of the DSA network and otherwise assist
in coordinazin na:;onal research ané extension activicies and
assuring a practical orientaticon of research programs.

A tctal of 53 DSAs will bhe astakmlished in the aight Sahelian
countries, where possible in proximity 0 £i2ld posts of the
national plant nrotection services. Some 130 Zi=2ld extensicn
agents will receive specialized training in olant protection
concepts and me:nods, h-ouun specialized courses and/or on

m

the job exgerisnce, to sugpcr: the DSA act ivizy.
phase project will thereby establish a mechanism for carcying

out farm level field trials, guiding the adaptation of research
information to outreach needs and assuring a continuing £eedback
from the farmer/exitension level. It will also tesi, or provide

a mcdel for, crganizatiocnal and opera+ional links betwe=n research,
axtension and plant protection services which can be more generally
applied in the second phase.

-

5. DPest Surveillance/Croo Loss Assessmants/Econcmic Tarasholds

-

of a pest/disease surveillance sysitem. To improve and deve
methods, an intensifiad effort will be undertaksn in =wo
countrias: Senegal and Upper Volta. The *“=am in Senegal will
also have additional responsibilities for the Gambia. Leccation

of the teams in Senegal and Uppver Volta will allow two distinct
ecosystems to be studies; the former representing a more intensive
production system in the river basin areas and the latter repre-
senting arid drv land farming.

The guestion of crop loss assessmenis is an integral parct
loo
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Coordiration and t:a’ning ra izical elemen:s <hat musctc
raeceive caresful attention ané a seri crksheps inveolving

stafi ZIrom within and cutside the pro wlll achieve thesa
oojectives. A two man expatriats team in both Senegal and Upper
Volta is considerad to be the minimal critical mass for the
operation of the experimental and survey phases c¢f a viaple program
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on crop losses. The methodologvy that will be developed in %hese
two countriss during roughly the Zirst &wo years of the project
will be employed with any necessary modiZications in other
Sahelian countries. This will be Zfacilitated by the placement
of an integrated pest management officer in each of the other
countrias who will be responsible Zor implementing surveillance
systems and crop loss experiments. Initially, a minimum of
twanty oest surveillance/loss assessment stations will be
established in Senegal and Upper Volta and staifed with fort
technicians who will be trained “o carry out surveillance and/or
assessment activities. Two counterpart level professionals will
be given university #training to gqualify them in this type of
,work. Beginning in the third year, up to 45 pest surveillance/
crop loss assessment stations will be set up in the six other
countries and some 90 technicians trained to ‘man them. This
will allow a pest/disease dAata hase to be developed during the
£irst thase Zor the wholza of tiae Sahel utilizing standariized
assessmant metheds,

There will also be a reguirems £ a processing
centar to analvze and incarpret the in ted within
the national networks and to collate information on a regional
basis. The AGRYMZIT laboratorv at Niamev has adeqguate data
processing facilities and could he used as a coordinating center
for daza analyses and intsrprazation. This Zacility would
probably not be reguired until the second year of operation
when 2he Zirsc data would te generatad.

6. Countrv Activities

With *he realization that the CIL33/FAaQ/National Govezrnmen
negotiations will »e the Zinal arbi+ter in determining host
countrv relationships in the countrv operations plan, this PP
has selectad to analvze only “wo of the member states. These
two states, Senegal and Upper Vecl:ta, are considered representative
of the %tvpe of relationship problams wiiich one can £ind in the
Sanel. It should, however, Dbe kect in mind that these two
coun+ry analyses are necessarilv illustrative until their
countzy operations plans are determined, but no great changes
are axpectad.

a. Senegal

Research - All rassarch in Senegal is organizad under
<he "Delegaticn General a la Recherche Scientificue et Technigue"
which i1s attached to the Prime Minister's oifice. Consultative
Commissicns, “eo:asen--“g ministrias and institutzs concerned
with the research programs, including the Ministry of Rural
Development, meet annually with Lhe Delegation General to review
and orient research activities in line with develcpmen®t programs
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and priorities. Independent of these Commissicons, an annual
meeting on plant orotection mat=ers is held between the Plant
Protection Service oI the "Direction of Agricultural Production”
Ministrv of Rural Develoomenz and intsres+<ad iastitutes to examine
research results and their apolication and to identify research
orograms Zor the coming year in the light of problems encounter=ad
in the £i=2ld. Terms of referzsnce of these researcnh activikties

are reviewed and apprcoved by the Plant Protection Service.

Most agricultural research in Senegal is carried out at the
"Centre National de Recherches Agronomigues” (CNRA) at Bambey,
which is part of the "Iastitut Senegalais de Recherches Agro-
nomiques” (ISRA). Under its Senegalese Director, the Bambey
station groups 35 research scientists of whom one~fifth are
Senegalese. The crop protection departvment is composed of a
Senegalase entomologist mainly working on millet, an entcmologist
(ICRISAT) concentrating on sorghum, “wo cer=al phytopathologists,
a weed control specialist, and a stored products pest specialist.
The entomologists in particular approach their work on the basis
of *+he integrated pest management concept. Particular attantion
is paid to bhiological control of earworms and stemborers, as
well as host rlant resistance and crop management conitrol tactics.
The pathologists look in particular into the epidemiology of major
diseases. The weed control section studies combinations of
mechanical and chemical weed control. Promising research results
at the 3ambey station undergo field tests at widely dispersed
points under +the direction of the CNRA. Those rasulis subsequently
found appropriate for general dissemination are turnaed over t2
the "Diraction of Agricultural Production" for £isld #£xials and/or
cdemonstrations.

The crov protaction research tsam at Bambey providas a
strong nucleus, within the framework of the multidisciplinary
agricultural research of the ISRA, which i1t is proposed o
complaement under the project with one =2ntomologist and one
ohytopathologist. Thev would work in pazticular on various
ecolegical and conitrol aspects of the pest species ccmplex o=
cowpea. They will evaluatzs the biccontrol complax, host plant
resistance and alternative methods of contxol.

A counterpart is to be assigned to each of tlz two experts,
probably drawn from among the seven Senegalese currently studying
in universitias abroad who z2re scheduled for assignment to the
Bambey station upon complation of thsir courses ian the next vear
or two. The project will Zund both the planned practical axperisence
at the station and any needed additional academic %traiaing in
the U.S. or third countries o Zully gualify +them for their
research responsibiliziass. <Zach expert will also be assisted
by two technicians and two skilled laborers Zinanced under <he
project.
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In order +o Zurnish the crop protection department with
adequate Zacilities, the project will provide a well equipped
laboratory and an iasectarium as well as housing for the two
experts. One all purpose vehicle and one light van will also
be provided.

Field Trials and Demons+trations - The responsibility
for outreach to the farmer level in Senegal lies primarily
with the semi-autonocmous "Societes 4'Intervention" such as
SODEVA, SAED, SOMIVAC, STN, SODESP, and SODEFITEX each of which
operates in a fairly well defined geographical area. In all,
they represent a network of over 300 extension type agents.
While enjoving a substantial autonomy in their operations,
these organizations fall under the general direction of the Direction
of Agricultural Production, Ministry of Rural EZconomy. In
addition, however, therz is a scmewha* parallel svstem of
"Centres 4d'Zxpansion Rural" (CER), directly responsible +to the
Direction of Agricul:iural Production, which has a field staZf:i
of 150-200 agents.

In order %o better understand present farmer practices, to
build a two-way channel of information Zlow beiween the ressarcher
and the farmer, and to begin the development of structures
through which existing technology in the fiald of plant
protection or Zuture research results can be eifectively
appliad at the Zarm lavel, the project proposes to astablish
10 Demons+tration Study Areas (DSA) in Senegal. These DSAs will
be organized within either the Societes d'Intervention or the
CERs, whichever organization best lends itself locally to the
project's reguirements. When possible, however, they will be
located in proximity +to the seconda-y bases of the Plant Protaction
Service described below. The DSAs will consist of experimental
plots at which the efisctiveness cf integrated pest management
methods will te comparad with traditional methods. They will
enable the testing of naw methods to prove their validity and
identiZy shor+tcomings and will provide %the nucleus ZIrom which
further activities can be organized and supervised. The project
will provide for specialized training in plant protection matters
of 20 agents of either the Societas 4d'Intervention or the CERs o
staff the DSAs as well as the training of other agents to enable
them to provide more effective farm level guidance in the field
of plant protection. An expert will be assigned under the
project to the GOCS Plant Protection Service to assist in the
establishment and operation of this network of DSAs, the back-
stopping by the 2?25 of this demonstration activity, andé the
initiation of a process of information exchange between demon-
stration and research. Fundinc is also intended +o ccver <%he
issignment oI a countargart to this expert and the cost of
any local or third country 4raining which he may reguire. Aan all
purpose vehicle and needed field equipment for the DSAs will
be furnished.



Pest Surveillance/Crop Loss Assessments -~ The GCS
intends to place the responsibility for pest surveillance and
crop loss assessments with Zhe Plant Protaction Service. Wich
the excepticn of pnvtosanitary inspection staticons at the port
and airpor+t of Dakar, the Plant Protecticn Service axists at
present only at the headguarters lavel. The GOS, however,
plans to establish a secondary (regional) plant protaction
base in s2ach of the countrsy's seven administrative districts.
Eventually, the 10 surveillance/assessment stations proposed for
the first Zive year phase of the project will be sited at or in
proximity to these secondary bases. At the outset of project
activity, it will be necessary to rely upon staff and facilities
of either the reseaxrch services, the Societe's d'Interventicn
or the CERs. Two experts will be assigned to the Plant Protsction
Service to direct the work of these stations and develop the
methodology for data collection, loss assessment guantification,
and economic threshold determination. One will be located at
Bambey and the other at Ziguinchor where he will also carrsy out
activities in the Gambia. The project will provide for the
assignment of a Senegalese counterpart o each of these experts
and for any necsessarv local or third ccuniry training. The
project will also fund two technicians for =ach of the stations
and their training locally at the school being established under
the Sahel Crot P@»otection project. Provision is also made for
two laborers at each of the stations. An all purpose vehicle
for each of the experts, Mobyletta2s for the surveillance tech-
nicians and equipn~nt for the stations will be funded by the project.

b. Upper Volta

Research = Coordination of agricultural research is the
responsibility of the Direction of Agricultural Services in the
Ministry of Rural Development. A ccordination office was recently
established within the Direction but it has not yet been fully
staffed. The principal mechanism Zor effecting coordination oI
research activities has been an annual meeting of interested
agencies, including offices of the Ministry of Rural Devalopment,
the research institutes and the ORDs (Regional Development
Organizations). These meetings review the research activities
of the previous year, determine those results which are ready
for extension to the farm level, and establish the research
program for the coming vear.

Food crop research in Upper Volta is, Zor the most paxt,
carried out by *he French "Iastitut d= Recherches Agronomigues
Tropicales"” (IRAT) under agrzement with the GOUV. IRAT operates

two stations - one at Saria near Quacgadcugo'l in the Sanelian

zone and one at rarakoba near 3obko Dioulasso in th2 higher
rainfall Sudanic zone. At the latter station, there ars adjcining
facilities of the "Centre d'Experimentation pour le Riz et les
Cultures Vivrieres" (CERCI). Recently, a government research
station at Kamboinse has been expanded and will provide the

locale for the ICRISAT and SAFGRAD rasearch teams. The teams

will include a phytopathologist and an entomologist to deal

mainly with studies of disease and insect resistance of newly
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Underxr
trate on sorghum,

informal arrangements with IRAT,
millet and corn reseazrch

introduced varieties.
Xamboinse will concean

1n the area of Quagadougou and the north while the Farakoba
station will deal with these crops in the more humid southern
area. There is also a government station in Bobo Dioulasso which
was es=zablished with UNDP assistance Zor **udy cf cotton diseases
It will now receive Canadian support and its role will ke

altered to cover inveszications of Zood crops. By 1980, this
station is to be staifed by a director, an entanolog‘st, a
phytopathclogist, a Dny-opha—maCLS; and a nematologist. TField

by IRAT is carried out mainly through a

which are directly responsible
nowever, facilities of

The government

gements Zor

testing of research
network cof "Points d'Appuis Permanents”
to the research stations. In some cares,
CZRCI cr other rasearch groups may b= used.

station at Xamboinse, +o date, uses ad hoc a
13 testing, such as ough riral schools.
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Field Trials and Demonstrations - The agency in
Upper Volta responsible Zor rural develorment at the field level
is the ORD - of which there are 11, each covering a geographically
distinct area of the country. The ORDs are financially auto-
ncmous public corporations. Thev are, in all, staffed with
approximately 600 axtension type agents through whom Zfarmer
contacts Zor field trials andéd demonstrations would be effected.

In order to develop a bridge between plant protection
research and the farmer, the project propcses £0 estapl sh
at least 10 Demonstraticn Study Areas (DSAs) within the existing
organizaticnal structures of the ORDs. The DSAs should be
located in proximity to the secondarv bases of the Plant
Protection Service in order %o £facili+tats the necessary con-
tacts hetween the two organizaticns. Twenty agents, drawn
from the ORDs staffs in =he lccality of the DSAas, will be given
special <raining under +the Ddroject in plant protection matters
with paz+ticular attention %o integrated Dest management concerts
to man tae DSAs with the backstepping of ant pro<tection
personnel. The projeckt would also provide ad hoc plant dro-
tection training to these or other 2x:tensicn agants in ccnnection
with the introduction of speciific interventions or the crgani-
zation of par<icular campaigns.

He)
'y
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The project will assign a Cemenstration/Liaison Ofiicer
t0 the GCUV Plant Protection Serwvice %o work with the interested
agencies in the establishment of <he DSAs and to assist in the
develcrment of 2 two-way infcrmation flow between demonstration
and research. The groject will Zund <the assignment ci a counter-
part to this expert during the firs+ 3 vears and the ccst of
necessarv local or third country training.

An all zsurpese vanicle and necessary field ecuicment Zor the
DSAs will also pe proviced by the crolect.

Past Surveillance/Croo Loss Assessments - The GCUV
intends %ha+t the respcnsibilizy ZIor the pest surveillance
system and crop lcss assessments should be zslaced with the Planc

Protection Serwvice of the Direc+tor of Agricultural Services.
This Service currently has a headgquarters staff at Ouagadougou
and four regional (secondary) phyvtosanitary bases for Ouagadougou,
Fada N'Gourma, 3cbo Dioulasso and Quahigouva. Unéder the

] nce »rogram, =he GCUV is 2stablishing seven

a
ista
- 1 ; 1 = - ; < b & v ~
itional regional bases <o nrovide 2ne 1nn each ¢f <he CRD

)

This project will orovide Zor <he astablishment < az least
10 pest surveillance/crop loss assessment stations, where possible
locztaé on the secondary basas of the Plant Protection Service,
These stations will be dirsctad DYy <wo experts linked to the
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Plant Protection Service - one located at Farakoba ané the
other at Saria. A Voltaic ccunterpart will be assigned to

each of the experts and given necessary *“raining under the
project. The project will also provide Zor two technicians

at each of the stations and for their training locally and/cr
at the schools established in Dakar and Yaounde under the Sahel
Crop Protec=tion Prcject. Preject Zinancing will cover the
employment o two laborers at each station.

An all purpose vehicle for each =xpert, Mobylettes for
the surveillance technicians and field eguipment for the
stations will be funded under the project.

7. Regional Multidisciplinarv Activisv Zor Hvdéro-
Agricultural Cevalocment Schnemes
This element was inclucded on *“he premise +ha+t grasshcppers
must be included in the integrated Dest managemenz project. It
was, however, procosed 4hat the activities be carriad out based
on the following two critaeria:

- continuation of intensive rasearch (exampls activities
currently under+taxan Dv GERDAT) and extensive reseaarch
(example activities cuxren<ly under=axan by CCPR/OCLALAYV);

~ aprlications ¢ surveillance and Zorescasiting methods
developes Zor grasshoppers so Zar 2o the total cemples
o gpest species.

Thus, parallel %5 the strengthening of naticnal research teams

in the area of intagrated cest management o zests oI basic

f£ood crops in <he 3ahel, it is useful %o set up in %he present
project a multidisciplinary pilct activisy concerned witdh an

acological unit of greaz aconcmic imporsance. 3Such a unit will
also be reprasentative Zor <ha Zuturs agriculeural Zdevaeleozment

0 the area.

The goal oI this ac<iviity should he <o undertaXe an overall
approach of problams concerning pests in addizicn %o the sectoral
approaches described azove. Such an overall approach would ke
based on research nethods such as concept 0of ecological
optimum; ecoleogical modelling and operational simulation.

These methods have already provided excellent resulss ia grass-

hoppers research and are certainly wvalid Zor cther situazicns.

The i1ni<ial zesearch lgocus 135 the Senegal river wvalley
which 15 a sub-ragicnal Zramewcrk ¢ Zirsct interest Lo Senecal,
Mauritaniaz and Mall and 1s an a2colcgical unisy well suized Ior
the exacution of this =yDpe oI ccllaborative researzh on inte-
grated pest conitrol. Closa collaboration is planned with other
hydro-agriculzural develcgrment scnhemes such as the Lake Chad
Basin and the Niger Riwver Vallay Liaison will be astablished
with other projects gplanned in this overall program.
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The impact o0f hydro-agricultural schemes on all mat:ers
concerning pests, diseases and weeaeds will be studied.
structure will e develoved Zor research, pesi monizoring and
integrated pesz conzrol that will allecw Zcr an eZfactiva orotection
of the irzigated areas anéd will ensur=s the kenefiis to be drawn
ef cther iavestments.

a4

The S5-vear activity will be carriedé out by a multidisciplinary
team. GERDAT having alreadv considerable experience in %his
type of nul<tidisciplinary svnthetic research will participate

in the execution of par:t of the activites.

The team will work in close collaboration with all other
national and international specialists working in the Sahel
in the projects alrsady mentioned.

This activizy, which is both analv=ic and svnthetic, will
approach the problem of crop protec=ion net only in i+s specific
context but also in the more gereral contaxt ccmzrising =he
whole of the ecosvstem and of the agro-ecosvstsem of zhe arsa,
including the changes intrcdéuced by agriculziral Zevelcrmen=.

As such cne will for exampla fer=er understand the cthencmencn

of infestatior or reinfeswta<ion in the case of introduction cf
new cr2ps, cihinged agriculzural prac<tices, or the recolgsnization
of protectad :rops Irom the surroundirg uncultivazed area.

The basic principls is o astablish network 2I okservation
stations covering the 2entirs Sanegal

s5h 2
Rivar 3asin suppcerzed Ly
a well-egquizped laboratory at Saint Louis. This netwerk will
later be completed by sinilar stations in <he Laks Chad Basin
and the Nigerz River Vallsy.

The personnel oI this regional acxiwvity will comorisa a
biologist sztecialized i operaticnal ecolcgy, an a2xpers res-
oonsible Zor studies on %the =2nvironmment (2co-botanist) and an
expert raesgonsible Zor studias on pests (scc-entinolcgist).
Three other entcrneologists will work cn najor zest crcdblems:
grasshoppers, lapidcptara, coleoptera and diptera. There
will also be a phytcopathologist, a weed scientist and an expert

. on application technigues of chemical, biological and ecological
methods ©f control.

¥

It i3 prcooosed that the intagratzed oest managem=ant project
Drovide Zour exper+ts (TwC 2nIomolccists, one dhvysspazhologist
anéd a3 weed sciantist) Ior Lha ressarch team, as well as an
entomologiszt Zor +<he netwerk in <he YNiger Vallsyv and an 2ntcmologist
for Lake Chad Basin. This would zomTla=e <he existiiag tesam of
COPR/OCLALAV in Niger that cculd z2lso coordinate actiwviities in
the Chad Basin. This +team will e ccmpleted by tlhe French
bilateral assistance (GZRDAT). The ecological problems concerning
rodents and birds will be studied in close collaboration with
the projects concerned.
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The activity will constitute an experimental set-up well
suiced Lo produce analv+=ic elsments of use for other projects.

It will also undertake large scale svntheses of the resul<s
achieved in 2ach of the other projects.

The teanm will need scme eguipment including a laboratory,
all prupose vehicles, light vans, Zi=ld eguizment. EZach expert
should have two assistants and two laboratoryv aids. For each

obserwvation post two technicians are planned.
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8. Logical Tramewerk Narrativa

The Integratzad Pest Management prcject has as its ultimate
goal the increase of the per hectars yield of food crovs in
Sahel. Toward this goal, %£his project will achieve an end-oI-
project status which will be the exis%ence cf desigied integrated
pest management activitias Zor each cf the Sahelian countries

which will be ready for Zfurther financing
as assisted by Interested international &

v tha host couatries

In order to rsasonably state that an integrated pest
management activity is ready to go in each country it will be
necessary to have the following outputs in place 2t the end
of the project:

- Seven research labcratories Zor olant protecticn will
have been built ané/or eguipped in Senegal, Mali, Cgser
Volta, Niger and Chad, and an orerazing research pragram
will be generating and testing, <n a centinuing sasis,
improved anc adapted crop protection praczizes Ior the
principal food crops.

- Forty African preifessionals will have bean “rained to
at lezsast the M.S. level in wvarious disciplines.

- One hundred thirty local assistants or technicians will
have been trained and assigned =0 %the research programs.

- A methodclcgy will have been develoced Zor operating a
surveilllance system, guanziZving orcducticn ccnstraints,
assessment c¢f crop losses, and determinacticn oI =cznomic
thresholds %o guide zhe imclemen=ation oI plant crotecticon

orograms in =2e Sahel.

- Seventyv zest survelllance/loss assessment statiosns will
have zeen installed in zhe Sapnelian countries.

- Seven<tv Demonstrazion Study Area
and will be carrying out a continuous Drogram 0 ousr
to the Zarmer level.

- One hundred =hirs=y £ield agants, apprepriataly gnalifiad
in plant »ro=zectiocon, will hawve zeen trained %2 conduct
the work in %he stazicns ané Zemonstrazicon arsaas.

- A system o informa%zion Zlcw cn maicr diseases and nests
will have besn set up =0 gulde rasearch and enartls a Iore-
casting svstem tTo beccme operaticnal.
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By way of achieving the above ncte end-of-projact outputs
it is projected tha: the following intermediate outputs will
be achieved at <he end of the £ir-st anéd the second project
years. Definition of third and Iourth year intermediate output
targets are not considered fzasible at present but would be
defined as par% of annual evaluations.

Qutputs

Year I - Initiation of counterpart training of 10 scientist
and 20 technicians.

- Establishment of cocordination activities in close
collaboration with Sarhel Instisute.

- Collection of documentation researczh resulis and
classification.

- Initiation cf suzve: lance and monitoring methods
in Senegal, Upper Volta, Chad, Niger ané Malli.

- Collectizon of infcrmation on Lradiiicnal cxeop
protection practices.

- Initiation of methodolcgs Zor crop loss assessment.

- Strengthening of ongoing research in Senegal, Upper
Volta, Mali and Chad.

~ Set wp a nminimum of 10 cdemonstraticn study areas.

- Preparation of constructicn plans for laboratories
in Senegal, Uzper Volta, Mali and Zzr <he coordination
center.

- Construction commences i Senegal of laboratory
and coordina<zing center.

- Procurement cZ 15 veniclas, en<omological suprlies,
reference mat r*als, field and office supplies.

Year II- Continuance of training to include 20 scientist
and 80 tachnicians.
-~ Finalize implamen+taiicn cI Coordinating Unit.

- Coniinue deocumentaticon activicy and preparation ol
2

axtansion

- Extend surveillance and monitoring svstem to all
countrias
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- Expand in collection of information on traditional
crop protection practices.

- Further develop methodology Zor crop loss assess-
ments.

- Establisnh 40 Zdemonstration study arsas.

- Initiate research programs in Senegal, Uppez Volta,
Mali and Coordinating Unit.

- Continue construction to completion of laboratories
and the Coordination Center.

- Complete procurement of initial supply of commodities.

th

- Review progress of resulis of first year.

In order to achieve the end oI project cutpuis, those inputs
in terms of technical assistance, commoditiss, training, construc-
tion and cther elsments as deiined in the financial nlan (See
III.3) will be reguired to be provided on a <imelv hasis Zxcm
ATID, the other donors and the host governments involved.
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III. P2PROJECT ANALYSES

A. TECHNICAL ANALYSIS

1.

(35 ]
’J.

lits

easib

This project 1s based on the premise that integrated pest
management is, in the long run, the best sclution for effective
crop protection in the Sahel for the following reasons:

- the very low vields (less than 500 kg/ha) of the major
food crops, sorghum and millet, on %he <radi<ionally
operzated small farm will a0t, inmost cases, suppcort
sustained chemical coatrol programs.

- IPM is based, as much 2s 2¢ssizle, on methods adapted
to local conditions (resis+tant varieties, cultural
methods, natural enemies) and zhus will be the least
costly soluticn.

- the relatively nmincr use 9I chemizal ccntrols in the
Sahel to data has 2ot s0 upset natural acclogical balances
as to adverselwv eZfsct the inzrcduction of IPM orinciples.
- it has been sufiicienzlv demonstratad <hat integra=ed
pest control avoids the necessizv of evar more Irasgusent
pesticide applications, a problam which often arises when

s
chemical con=zrol alone is used.

- widespread use ¢Zf pesticides cn areas as wvast as those under
foed crops in <he Sehel would lead %o considarasle environ-
mentz2l disturbance (upset of biglogical and 2cological
balances, appearances of new pests or strains rasistant
to pesticides, 2tc.), maxXiag i1z assential to have access
£0 the larger choic £z

~m]

)
o

integatad contro

2. Defining %he Problem

The lack of biological and ecological information on various
pests of basic Zocd c¢crops, and reliacle statistics on lesses

incurrzd Zrom zhem in <he Sahelian ccunztriss i1s a maicr hindrance
to the proper evaluaticn g zh2ir aconcmic impor=ance. However,

on the basis of a nuater 2% reporss and discussions with resoonsible
people in <the area, it is ocssizl2 =z iden=iiv <he major con-
straints associatad with plant zrcotection orcbhblems. Iz is
recognizedéd that =he Zcundation of integrated pest management

is a working xnowledgs of the ecological ralationship existing
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within and without the crop system. It is therefore of
paramount importance that the multidisciplinary studies inter-
relate all aspects.

a. Insect Problems

The stemborers of sorghum and millet in the Sahelian zone
belong to at least three species of Lepidoptera. They feed on
the interior of the stem and mechanically weaken it. Scme
authors also consider them to be one of the indirect causes
for f£lower sterility. Borers are considered to be important
sorghum and millet pests, because there are currently no effective
chemical means for their control. It is not believed that any
detailed research is currently underway on these insects in
the Sahelian zone. :

(o8
w'g

-

Zarworms belong %o a number o unidentified Le optera
speciss, the larvae of which £2ed on flowers and grain maialy of
millet and sorghum. Masalia specias are the most important andéd
seem <o be specific to millet. Thevy seem to be a problem unigue
to the Sahelian countriss, as %they are not Xnown anvwhere alse
as being important pests. Thrz2e o Zive different stecies have
been mentioned in some ccnversations, but a detailed inventory
still needs to be carried out. The caternillars of these pes=ts
destroy flowers and feed on the grain when it is in the milk-ripe
stage. Losses up to 30 perc ent 0of po+ential harvest have been
observed. Xnowledge on “he bi ‘ology 1n~ eco‘cgv 0f tha sarworm is
extzemely limited and the correct scisntific names have not vex
been determined.

H'U

[\, |.‘.

There is scme information cn %he %<ypes of sesticides that
will control them. Studias are currently being undertaken
at Tarna (Niger) bv +two Canadian en-oro‘cg~ata wilo are studvin
the distribution of ocutbreaks and pessibla contrcl means. Cbser-
vations c¢cn scme of the ﬁo*:a_itv Zactors are alsc zeing carried
out at the IRAT Stat at Farakoba ia Upper Volta and the
general biology and eplaemiology of these pests are being
studied at the 3ambey Research Staticn in Senegal oy entcmologists
working wiszhin the framework of ISRA.

Many species of grasshoppers attack sorghum and millet.
About ten species are able to develcp large populations and
cause considerable damace to crops. Laosses are caused mainly
at the beazqﬂl.g o the rainy sesason on milk-ripe grains. Contraxzy
to former ideas, scme speclaes 0I ¢grasshorpers may migrats over
long Aistances. These migraticons are directly dZercendent on th
dynamics of the iIntertropical Zrcn:t and concern the whole
Sudano-Sahelian zone. Losses caused can be cznsiierable, zZut
it is not cossible under the current conditions %% 2xactly estimate
the significance of these losses on a national or ragional scale
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During certain vears, however, grasshoppers have been consicdersd
to be the most impor<zant pests of sorghum and millet. A team

of four rasearch workers Zrom the Groupement d'Etudes =t de
Recherches pour le Developpment de l'Ag:i""l*u_o Tropicale
(CERDAT) is currently uncdertaking detailed studies on this
problem. They are doing an inventory of major and minor species,
comzlﬂ*c by rasearch on the bisology anéd ecslogy of eccnomically
important species, as related to seasonal movemerts of these
insects. Two researchers are s=ationed at Maradi in Ni
(Sahelian zone), and two others are working at the Agroncmic
Research Station at Saria in Upper Volta (Soudano-Sahelian
zone). One other program is being carried out in the Niger
River valley under the direction of COPR and OSRO. It is
essentially aimed at the monitoring of grasshoppers in the

Niger valley and the training of perscnnel.

Midges occur regularlyvy in sorghum in Zhe %-cpical zone
and cause sterility of the flower. 3ecause it is so small, the
insect 1is cbserved only Dv those trained to Zind i1t. This is
the reascon it is rarely noted in general estimates of crop
losses in sorghum and millet. Howewver, recent rapcoris cite
midge, a1ong with stemborers, as a major pest species. Zarliar
studies in Senegal indicate that parasitss plavy an important rolsz
in the regulation of midce 3ooLlat ons. PDezailed estimates of
damage are however lacking. Thers is a good deal oI itera:'*e
on gallmidge in other areas, which should serve as a1 basis for
the work to he under+«axen in this srcgram Work is currentl:
carried out by ISRA and IPAT, mainly conce-“ad Wwith ﬂ:se*v*ng

population fluctuations and the impact of naktural =snemies.
The larvae of shootilies Za
causing them to die. This inse

) voung shoo<ts of sorghum
c
extensively, but at this time it
m
(aal

cn
attacks sorghum and millet
1s impossible <o give an

objective damage estimaze. IRA ials in Usper Volza in 1974
indicats losses cf abpout 20%. He shootIlv causaes <the ncst
severe damage %o lats sowings. Abundanzt lizerature Irom otlher
tropical regions is available. Selaction Zor resistant varieties
is currently being under=aken, mainlv by ICRISAT.

Many so-called minor pests should also be studiad in
detail. This was clearly demonstrated in 1975 and 1976, when
blister beetl=as and meloidae suddenly began to cause major
problams. Up %o 80% damage was noted locally. Similar oukbreaks
are not uncommon in other situations and can be at+tributed mostly
to the disturtance of axisting salances. nly careful study
of the total pest - nazural enemias complex and detailed
knowlecdge of zheir inter-ralationships, will permit an understanding
of how such =vencs might be avoid ‘
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An lnven_o*v of insect pests of cowrea published in
1976 by Mr., 3. oye, Bambeyv, Sen2gal, shcows that at least
35 species of ph tophagous insects are ragularly sencountered
on ccwpea. Sixt.en of these are said o be of suificient
aconomic importa: ce to justily control ﬂnasu*- . Tha2 most
important ars the specias which ars constantly nresent at
relatively high :opulation densities. This is the case Zor
Amsacta molonevi, a leaf-feeder which is ccns;dere £o be the
major pest O covpeas in Senegal. Qther important pests are
the weevil, Piezctrachelus varium Wag, wnich Zeeds on the pods;
Svodeptera littoralis, a leai-feecder, Maruca testularis, a leaf
and pod-zeecder, tnrips and different bruchid species which infest

the seeds in the

field and continue their feeding and development

in storage. They are by far the mcst important storage pests
of cowpea. Resezxcnh has been limited mainly (at 3ambey and
Maradi) *to pest nvantory anc surveillance, but verv litile is
known so Zar on ron-chemical ccnircl possibilizisas.
b, 2athogens an{ nema:todes

This group c¢f pest orcblems is r ly men+ionad in dis-
cussions on cron losses in pasic fccd czops in the Sahelian
zcne. Hcowever, there are nmany reasons 2o belliave that their
impact on crop Derformance is considerabls ard will become even
more so when +the overall production »Datsa2rn is imgroved. The
integratad pest 1a1agamen- approach can bhe successZully under-
taxen only when vests other =han a.““*o:ods are also givan due
consideration. tudy of these pests will allcw zheir relative
importance to be evaluatsd, so that thev can ne Iitted into a
ccmprenensive crop Drotection program. The major pathogerns
rarognized in sorghum and mille+ are smuts. A+t lzast Zive
different species are recognized 20 te ¢ importance. Downv
mildew 1s also a serious oroblem on millat. A zrogram of
breeding Zor resistance <2 these diseases is underway at =he

o -
[

3ambey 3t on.

Investigaticn
being ca::zed oux
Central Africa.
Information is la

s concerning plant pathogenic nematodes are

mestly in the more numid *=g*v“s o West and
Rootknot nematodes seem <o e widely distribuxzed.

cking on nematodes in sorghum and millet.

c. Weeds

St-iga i1s the major weed problem in <he CIL3I3 ccun=riss,
especiallyv the Sanelian zone. It is widely distributed ia sorghum
millet and cowpea Zislds. It i1s carszizularliy damaging on pcorar
soils and vield reduc+xion of uc o 33% has been nctsed. Averace
losses in ﬁige:ia ars astima=ad =2 be a= least 103. The inteéra:e
control of Striga is curren=ly entaring a thase which justifiss
intensive appliz=d exzerimenzazion a2nd addizicnal research.

-

th
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Control strategies to be evaluated are impact of fertilizers,
varietal resistance and esneczally «ntevruption of sesé dormancy.
Studies on the possible use of herbicides comb*ned with cultural
methods are carxried out in Senegal by ISRA.

Weeds generally constitute a2 problem at *the beginning of <he
growing season. The manpower n=eded for weeding at that period
interferes with a great deal of other agriculfural activit
This results in a delay of weed control and a conseguent impact
on the crop's production capacity. Any improvement of this
situation through well-adapted and simple methods of weed
management will have a considerable impact on the improvement
of agricultural producition at the small farmer lavel.

3. Problem Solving Approachss

a. Insect Prcblems

Most major crop pests have peen ide b;zled in £he Sahel
countries, but in many food cror areas, beneficial as well as
harmful insects and ctheir intsrrelationships are rnot understood.
As new crops ara in<roduced and large areas are brought into
cultivazion, careful stucdiess to determine the damage potential
0f pests are assential. Virzually all agricultural crops ars
‘ faced wish a ccmplex of serious pest problems ané losses on
‘crops aras generally high, and ustvallv bevond tolerable levels.

A major problem in Zprmulating a plant p:ocmcc*o1 :o"*y for

the food crops in the Sahel, is =he lack oI information regazéing
the distribution of pests and the corresponding econocmic losses
they inflict Tt deve’o:menf of pest/disease surveillance
systems, nc’udL1g astima+tion c2 los;es, is a bhasic pre -*ﬂcu~s

to the development oI any plan. orotection program. Du h
course oI such a Drogram, econcmic thrasholds can ke &

and a data case accumulaced to identiiy and cuan+tifv 2
disease develotment na<ttarns in +the ar=a.
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Thera are several Zactars which Zaver de
Crop pest management in the Sahel. With :ne
of cash c= CpPs such as cocoa, peanuts, cotion and coiZse,
*el=t;vely small amounts of insecticide used have not *esult°d
in massive upsets of beneficial fauna as in the case of many
areas of <he world. Also, in most areas the farms are small,
diversified and scomewhat isolated:; Zfactors wb4ch favor accsvstam
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stabiL.ity. To date, constmers are not so sophisticated as o
demand ;:odu:e Izee oI insect damage cr oresance. An adeguate
food supply a= low cost is mcre Laportant than appearance. This
slaces a premium upcn ncn-chemizal mezheds o pest management ~-
€.g. Crcp rotation, host-Irse ctericds, host oclant resistance,
crov residue dastruction, dislogical ccntrols, and the glanting
of lats or earlv maturing varieties.
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There is therefore a great nzed Zor rascarc
methods of gest/disease and weed contrcl. Medifvi

. planting, for example, 15 prcmising for ccntrol of scrghum

midge and severzal other pests; contrxol of smut by socaking the
seed in water; stalk destruction to reduce carzy-over ci the
stem borer speciss so damaging and common ¢ millet, sorghum,
maize and ctiaer crops is important. Czop rotation may determine
to a large extent composition of weed porulations. .

The first and most important basic element in integrated
pest management is the develcopment of econcmic thresholds. An
econcmic threshold, in this context is the leval at which crop
damage may no longer be +tolerated; and hence, the level of
pest infestation at which it is desizabls %o zapply deliberate
protaction measurss. The determination of <fhese =hrasholds

is prareguisite <o the development cf anv svstem 0I zZest
management for £woO main rsasons. irst, cne must Xnow the
level of pest populations belcw wnich damacge mav be toleradle.

ne control svstem.
L ch treatment must be

;
This defines the ultimate objective
o b
I an outbreax cI the pest

Second, one must Kacw th

a 1l z
appliad to avert significant injuzv

organism.

To opktain this infcrma+ticn, a clzar underscanding oI +he
complex sconcmics associatad with %he poroducticn of the crep of
interest is visal. First, one must know the general econcmic
situation and then destermine what misht be callzad zhe aconomic
degrees of Zreecdom. In cother werds, the margin of sroiiz on
which the Zarmer is operating must be determined so that the
amount oI yield ne can aZiczd <o lose o =the deprecda<ticns oI
Dests can be assessed. Second, against thls packzround one must
determine how much he can aZfori cto payv Zor srctecticn compared
with this level of loss. TrFor axample, i a grower can afford =«
lose X hundreds o dollaxs per acre ©o pests and s3Till =zurn a
reasconable pgrciit, he can affcord 2o mav 2p <o Sut not exceeding
X hundzads of dollars Zor protecticn 9 2is crzgo. I Zhe crop
can be protectz2d Zor less than this amount, the ZiZfarance Wwill
be added to his profiz. This xnowladge defines =zhe ctroblems Zor
the scientist and sets *he limics on the cost and value ci the
management systems that may be profitably implemented.

It is difZicult %o determine these =econcmic thresholds and
levels of %clarance becauvse oI the greas nunkber oI Zaczcers
involved, zhe inter-ralationshins wizh o=ner creccduction facters,
and because many oI the Zac=tors ars 2concmic ané notT readily
available to, or assessabls by, slant zrotaction scien=zists.
And, izt is g¢ertain that <he tiarssnclé lawvals will change
constantly wizh changing econcmic znd =2nvironmental ccnditions.
They are cdynanic. This Zavors the mul=zifaceted azproach %o
flexiple pest management svstems.
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There generally have been Zew analyses of the economics
of crop oroduction relative to pest probl Zoz any *eqion,
and none in the Sanel ccuntriss. -_-nCluLes have rarel 7 been
developed or limits clearly defined. Conseguentlv, it is not
unusual for more o be spent to control a pest than the value
of 1'nc*‘easerq vield produced by the freatment. Even wcrse, as
mentioned sarlier, the application of a pesticide to destroy a
major pest may well upset balances to such an ex=ent that new,
original, minor pests are created, which in turn require still
more money to control. This sort of effect strains the boundaries
of even the most liberal margin of profit. These type of inter-
actions can only be clearly exposed by a detailed analysis of
the economics of c¢rop production in relation to pest control.

On the basis ﬂf the available Zragmentarv avidence, it may
be concluded that =concmic-threshold lavals are almost invariably
higher than one would expect Too ::ecu-“_ly, the visual threshold
the population level at which individuals of the pest soeciss
are obvious, i1s taken to be synonymous with the action threshold,
and both may be egquated with the =concmic %threshold. 5cweve:,
the asswumptirn that 12 a pest Zeeds on a nlant it is causing
econcnmic injuxy, is not alwavs true. The action =hreshold is
the lavel of a pest porpulation at which aczion must be taken €9
Drevent the Doau’=‘;on Zrom rising to the eccncmic thresnolad
where signiZficant damage occurs. Ideally, it wcould be desirable
to have biological control systems that are so effective and
selZ-perpetuating that *%he necessity for action is avoided.
Mcst systems, hcowever, will probably reguire pericdic action.
Hence the determination of the action and eccnomic threshold
are of supreme importance.

Studies oI the aconomics of crop production in relation

to pest control lesad %o determining agalnsb a xnown economic
background +he daragn lawyals that can be tolesraied with =ach
crop of interest. The %tozal loss is assignable £c the entir
complex ¢f cests attacking zhe crcp, but cne must taks another
step o determine the real and potanzial damage limics “SSLgnanle
to each major pest within :the entire complex. These assignments
depend notx onWy on the eccnomic --anework of production, but
also on certain biclogical attributes of the pests themselves.
These are the attributes that determine whether the pes4 is

direct or indirect one, and whether it has the abilisty to
increase rapidly.

The assignment of individual damace levels and potanitials
0 eacn pest attacking a given crop leads +o The Zinal stap in
consicering %the arrav of rests tha< conifrzcnt the fammer. This
is to rank the common species in their orcder of importance.
This may be cnly <o :ingle ouz the most impor=zant for intensive
research, especially i all we can hope Zor is the development
sense - that

0of an intagrazed control system in iits most narrow
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pertaining %o a single species. If one intands, however, to
attempt to design a system against all major pests in an ecc-
system, ranking osests is even mecre important, this establishes

the prioriziss for ra2search. Also it is by this means that the
interrelationsnip of the status of one pest with that of others
can be determined.

Once the economic status of the pests oI an ecosystem has
been determined, studies on their ecologv must be developed.
These have two purposes: Prediction and manipulaticn. The
main value of being able to predict the future trends in the
populaticn levels of pests is that it enables one to apply
control measures to prevent increases above the econcmic injury
level. Most pest management programs will be interwoven systems
having a number of major components. Pest pcrulations will
certainly not be eliminated in +these programs, but shoulé be
kept at lcw levels so :that none »roduce unacceptable losses in
yieléd. <ZTrom time to +time, ithese f£luctuations will appraoch
the econcmic injury level. I excessively vigorous measures
are then applied, the system may be permanen=lv disrupted.
Therefore, i1t is necessary *%c be able to praedict with cenfidence
the future populaticn trends so that new contrcl measures will
be used only when reguired =o dampen Dotential outbra2axs.

Pest control tactics must be selected that have a minimal
disruptive influence on %the system as a whole. When canger

is D s5t, these tactics should ke drcpped from the system until
again recquired. Prediction of past outbreaks is particularly
important after a satisfactory control system has been developed.

Envizonmental manipulation is also basic to the establish-
ment of integrated systems. One must be able +o cdetzrmine the
factors in a crop ecosystem that affect pest numbers, or that
have the potential to do so. Those with the greatest utilicy
should be selected to manipulate the ecosystam as a whole and
so that their regulative effzact will be maximized. When this has
been done (when the most value is teing obtained Zrom natural
Zactors of the =2cosystem) one may Zind that the pest porulations
involved are reduced to =olerable levels without Zur<tie  action
on the part of the farmer. IZ not, one may adé new components
to the ecosystem that will complement those already »resent to
suppress the levels of pest abundance to acceptable levels.

In the rational and organized davelopment of integrated contzol
programs, this step-wise drogression in research %o determin

now important environmental Zactcrs may e manipulated Lo maximize
their effectivensss in surpressinc pest scrulaitions is essential,

-
|

b. Management of Weeds

Striga, tha major weed problem zarticularly in countries
like Niger and Chad, should ofZer a good target Zor the successiul’
implementation of a pest management system. This 1s especially
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needed as chemica’. ccntrol is not a realistic apprcach

because of the present aconomical condition oI the small

farmer. The approach to be followed should be based on a
combination of nmeasures of which varietal resistance and breaking
of seed dormancy seem the most promising. Possibilities of
bioclogical contznl should also be lcoked into. IZ successiul,
this will uncdoubtedly be the method best adapted to the

Sahelian condltions. It might be achieved at relative low cost.

For Striga as well as for early season weeds, considerable
attention should be given to the impact of certain crop rotations.
However, it should be realized that implementation of these
measures can only be achieved if they do not break too far
£rom traditional practices. The increase of animal power
alsc allcws Zor the study of equipment for mechanical weeding.

IZ zhis could be provided at low cost, then it should certainly
fit in with current zractices.

c. Plant Pathology and Potential Zor Pest Management

The basic concepts of pest management <or zlant pathology

are the same as those Zor entomology. « Major diseases and most
minor diseases of the basic food crops in the Sahel have Dbeen
identifiad. A list of plant diseases in Sengal has been published.
The plant vrotection officer in Chad has a report of an extensive
survey of plant diseases in that country. About 30 diseases
were described on sorghum and millet. On millet, downy mildew
is the disease of prime impcrtance. The most impor=ant on
sorghum arpears to be smuts, anéd zo a lesser extent on millet.
Other diseases have caused impor+tant damage in localized
areas or on cextain varieties. On cowpea, virus diseases and
leaf spots can result in substantial economic losses. There
seems to be a rather delicate balance between <he abili%wv of
the pathogens to cause damage. Changes in wvaristies or cultural
practices are likely to upset %he balance Zor scme of <he minor
éiseases so that they will hecome imzorztant. TFor example,
grain molds and head molds are of maior impor=ance on esarly
maturing varieties being introduced by brzeders; but these diseases
are of little impor<tance on traditional varieties. The addition
of nitrcgen fertilizer greatly increases the level of susceptibility
0f certain diseases, e.g. rusts on millet. The rusts will become
important if farmers begin fertilizing their £fields. Assessment
of losses caused bv diseases is needed as a basis £or deciding
how much effort 4o place in contrclling variocus diseases and
in evaluating benefiss Zzom disease control. Thera seems o
be lit:tle doub%t, however, Lha%t smuts ars causing impor<eantc
losses. The most rapii zresulzs 1in reducing disease losses

rocgram &0 conitrol smuts.

a2, bu:t a non-chemical method

[~
could be cbtained bv a ccnecentratad p
Chemical seed treatments are availabl
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should also be tried. 3Before :unc*c*des w.-a used for this
purpose, cereal smuts were generally controlled by soaking the
seed in water. In areas of the Sahel where mean temperaturas
are 25 degrees C or above, smut and many other seed-bcrne fungi
coulé be controlled by soaking the seed in water £for about 24
hours. At lower mean temperztures lconger scaXing oeriods may
be regquired. This is an excellent example of the application
of a small "pest management" measurs. Since some sSmuts may

be soil-borne as well as seed-borne, seed tresatmen=ts may need
to be integrated with other control measures such as <zop
rotation and the use of more resistant varieties.

Breeding programs have been under way £or scme years to
develop sorghum and mille% varieties that are resistant to
downy mildew. Indications are that pathcgenic races of the
downy mildew Iungus exist and that +the varieties with a high
degree of rasistance probably have vertical or specific genes
for resistance. This type of resistance is usuallyv not very
stable. Thereiore, an efiort should be made %<0 maintain as
high a degree of norlzon al or non-specific rasistance as
possible in the new varieties; this is the primary aim of the
ICRISAT and Texas/AID breeding program. Basic studies on the
epidemiclegy of the disease and the biolegy of the casual organism
are needed to see if other control measures might be employed
to help reduce losses from this disease.

For the other diseases of f£ood crops in the Sahel, the
main objective shculd be to keep them Zrom beccming important
when changes are made in varietiss or cultural practices. Thus
plant pathologists should work in close cooperaticn with plan*
breaeders and =c*onomists to evaluate the changes resulting Zrom
the introduction of new varieties or cultuxal practices.

Very l-ttle is known about tie damage caused by diseases
of cowpea or "niebe" in the Sahel. Work in northern Nigeria
indicated that two virus diseases may be of sufficient Importance
to warrant control measures. If so, consideration should be
Given to obtaining the servicas of a plant pathologist with
sufficient background in plant virology to do practical work
with virus diseases of plants. This might be coordinated with
the research done along these lines at IITA.

d. The Develorment of Pest/Disease Surveillance
Detarmination of Zconcmic Thresholds ané Zconcmi

One of ma jor difficulties in formulating plant protecticn
policy Zor ahel is the lack of acdeguate inZcrmaticn regarding
the dist lgu ion of pests and diseases and their relative economic
importance. Whereas problem solving apprcaches must be given

high priority there is also a need to cevelop at the same time
methodology for operating pest/diseases surveillance systems,

JSl

-( (0
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. .

determining eccnomic thresholds and for guantifying +he pro-
duction constraints associated with pests, weeds and diseases.
This is considered to be a2 sasic prereguisite to the develop-
ment oI any plant protection program.

The basic methodolcocgy need not be studied in each ccuntry
of the Sahel. On +the contrary, <wo small teams located in
two countries which are representative o different ecological
zones is adeguate. A two thrust program will be developed
consisting of an experimental and a survey phase. I the
experimental phase a network of field experiments in farmers
£ields will be conducted tc estimate the current constraints
to production associated with pests, weeds and diseases of the
major food crops. Typical experiments will include untreated
plots and treatments with insecticides, herbiciies and fungicides
applied separazely and together. Desticides will only be used
as tools to establish the potantial yiesld of the healthy czop.
The network can also be used to establish the potential constraints
cf new varieties - e.g. pre release varisties oI sorghum and
millet frcm ICRISAT and Texas A&M/AID Sorghum Project will be plantad
alongside traditional varietiss +o assess the current and pctential
production constraints. A comprehensive set of data will be
generated for =ach experiment %to characterize the pest, weed
and disease status throughout the growth of the crop. This
will allow methodology Zor disease and pest surveillance to be
developed which can then be utilized in the survey chase. After
two TO three years %there should be suZiicien+t experimental data
accumulated %o allcw the relationships between different pests/
pathogen levels and production to be characterized and eccnomic
threshold established.

The limited number of experiments in the network will not
allow valid conclusions to be drawn regarding <he importance of
pests, weeds and diseases on 2 naticnal or regional kasis.

Therefors the axperimental da<a will te supplemen<tad by a survey
of representative fields wheres +he incidence cor severity ol

pests, weeds and diseases will be assessad at appropriate times
throuchout the season, utilizing the same assessment methods
used in the experiments, so that the data are compatible. With
the aid of yield determinations £rom the network of experiments
the survey data can then be interpreted to assess the importance
of crop losses cccurring in the farmers' fields. Survey data
can also be extremely useZul to identify variations in pest
populaticns Zrom vear +o vear, between regions, or differences

- . - -
due %o wvarie<ty, cultural sraccices, 2tc.

In the suxzvey chase, aczepiabls sampling and pest/disease
assessment mnethods will se testad and developed Ifor use in surveillancs
svstems whiich can then Ze implemenited in other countries.
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The practical application of kaowledge deaveloped in
research anc devel op ment work 1in agriculture is prcbably a nore
1£ficuls task %han in most industriss. Farming consists of

a great variety oI ,-oductLOn me+thods and cbjectives, and

it is therefore important that there should be available
reliable :rnformation about current pracktices and trands. The
crop loss profile as determined in <he survey will, £o5 scme

extent, reflect the usage O c¢ontrol practices used by farmers

to prevent pre-harvest losses. The usage of preventive practices
for pre-harvest losses can best be characterized by conducblng

a survey of rapresentz<ive farms, to monitor the use of different
control measures, including cultural practices, resistant
varieties, perticides, and any other factor leading to control.
Such surveys will lead to a further understanding of how Zfarz,

and in what way, have farmers accepted control practices. It
also may indicate what key factors motivaite farmers to in<roduce
plant protection programs. In order to increase efficiency and
consolidate operations, the same Zarms could be used in all
surveys designed to assess pre-harvest losses and the use ol
corrassponding control practices.

(a1}

e. Ccmposition of %the Project Team

The CILSS Plant Protection documen%, Annex 3, proposed
an expatriate team for AID funding consxsting of 17 research
scientists (plant pathologists, entcmologists, weed sciantists,

integrated pest management exper+s); 13 experts in crop surveil-
lance, demonstration and liaison, and seven coordinating staZisi;
a total of 39. These estimated needs were based on expert
technical judgment. This 2P submits a funding request to
finance 35 expatriates since Zour exper=zs will bz financed by
other donors (3ritish and French).

£. Training

CILSS intends %o recruit and %rain as maiay Africans as
possible to replace the expatriats =echnical assistance team
at the end of five years. Each TAO expatriaze will have a gualified
counterpart with whom he will work and train on an on-the-job
basis. Selectad counterparts will be sent to the U.S. or
Europe to supplement their on-the-job training. 1In addition
a subs+antial number of assistants will be trained to support

experts' ragearch activities. The proposad lsvel of 4raining
effort is shown in aAnnex 3, VI. I+« should be notad zhaz the
achievement of these training gcal' depends on successiul
negotiation cif the countrv operations nlans. In addition CILSS
will be drawing us a2 ccmpreshensive Zraining plan which will
relate the training effor=s under =he axisting Sahel Toog Croos
Protection Project (623-0915) to those of <he Sanel Institute

as projected on Annex G. Such an cverzll %razining plan is called
for as a second-lavel condition precedent in the drait project

agreement (Annex G).
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g. Envirconment

New concepts of pest management inclucde the integrated
approach to pest contro2l o which this proposed program addresses
itself. Normally without interferance from man, crops ancd
pests survive in a natural balance due to ecological factors
in the environment. Hcocwever, with man's propensity to distuzb
this balance Zor his material needs and the establishment of
new varieties, monoculture cropping, careless introcduction of
new pests, etc., the balance becomes upset. Pests under these
conditions without contzols, result in disastrous, intolerable
losses.

It has been learned, through the intro
pest-control programs in 2 number of crcp si *uat,ons, that even
in modern agriculture we can rely to a large extant on the Zactors
governing these natural balances. The so-called natural enemiss
play a far larger rols than we even expectad. The judicious
choice of control measures which will allow these regulatcry
mechanisms o exercise Zullv theilr action will comnsequently
enable man +2 ac.; ve optimal ag**‘cx."‘u:=1 producticn with a
minimum o environmen<tally disrupzive chemicals.

oduction of integrate

= 0O ot

The use of varieties haviag maximum tolerance, resistance,
or, cacanility to recover Izcm atitacks is essential. EZven the
best garxz~plasm may be inadeguats =0 meet all pest situations, but
scme measure of resistance provides greater latitude Sor other
strategies in the integrated pest management ::a‘ewo‘k and
gives some measure of relief for a Zew years unt new biotypes
develop.

Cul<ural measures ars an impor+tant Zactor oI int,g:ate
pest management and suppression of pests can be obtained by
rotation of crops, sanitation, choice o sitss, starilization,
etc. These measures can be useful under certain ecological
conditions, but can tecome inoperative when conditions deviat
excessively.

There are certain direct actions %0 suppress populati
increases of pests including the genetic control technique,
sex attractants, hormones and biological control. Any one of
these or a combination thereof may be effective in an integrated
pest control program.

Even with the Zoragoing practices adopted, conditions still
develcp whereby pests mulziply explosively becawse 0f inevitable
shifss in the envirormmental condizions regulacting cest develop-
ment, changes in physiolcgizal resis+tance, etc. 211 the
evicdence sugges+ts that pesticides will need %o be utrilized in
the future. Thev provide the crop insurance =hat permits the
farmer to invaest in other inputs, i.e., irrigation, fertilizers,
new varie«ies and mechanization. Chemicals are part of the
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production inputs that must be further perfected to meet
the growing demands for foed and fiber.

Usage of pesticides in the countries concerned in this
program has been minimal so far which 1s reflected directly
in considerable cxop losses, especially in the food crops such
as millet, sorghum, and cowpea. Likewise, environmental side
effects have also been minimal as a result of under-utilization
of pesticides. For the control of migratory pests optimal
use is made of knowledge concerning breeding habits thereby
providing a means to limit pest control to well defined areas.

The decisions on pesticide use are to be based on assess-
ments of the need for use. This assessment based cn suxveys will
evaluate the degree of economic damage by a given pest or types
cf pests tolerable o a specific area of agricultuxrs, and
determine the need Zor one or more pesticides to control pests
based upon a cost benefit analysis.

Under tropical conditions, it is not possible to effectively
protect farm workers from the effects of £he more hazardous
organo-phosphate pesticides, therefore wheraver possible
recommendations and training of personnel will bear +this in
mind tn avoid unnecessary poisoning of humans, livestock and
wildlife.

It is generally agreed by research worksrs and practitioners
in the field of crop protection and pest control that non-chemical
methods of pest control are not likely to be eiffective substitutes
for chemical pesticides bv themselves, but will work best in
conjunc+tion with one or more other (chemical or non-chemical)
pest control tools in an integratsd pest management svstem.

In this approach, the best of all available control tecanicues
are brought to bear against pest sroblems, instead of scole
reliance on chemical pesticides, or an any other single technigue
above. Thus, the use of pesticides will be reduced considerably
and adverse efiects 2n the environment will be minimized.

Integrated pest management programs, historically and of
necessity have been developed only following widespread and
extensive use of the broad spectrum persistent pesticides. Since
the use of such compounds in the Sahelian 2Zone up o the Dresent
time has been o limited exitent and intensity, +the establishment
of a ccocmplamentary activity is strongly recommended &9 nmenitor
the envircnmental impact of the use of agricultural pesticides,
within the Integratad Pest Managemen: Project Ior 3asic Feod
Crops. Instituticn of such an activity 1is essential to the
rational development of an integrated pest management program,
it will contribuze %z the enhancement of environmental guality
and will ameliorate the environmental impacts of agricultural
pesticide use. The impact monitoring activity will be linked
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with the Integrated Pest Management Project, but could
eventually be extended to cover other aspects of pesticide
use in the Sahel.

To accomplish this impact monitoring activiity it will be
necessary to compile relevant information necessary for specific
definition of potential problem areas and devise appropriate
monitoring procedures which will enable CILSS over the short
run:

(1) To describe the nature and extent of previous
pesticide usage, in relation to present and
projected patterns of land use and recommend,
if appropriate, a sampling program to determine
residue levels in diZfersnt environmental
components;

(ii) To attampt, insofar as is possible, an assessment
of the likely environmental impact of the above
mentioned usages;

(1ii) To assess regional capabilities in pesticide
residue extraction and analysis and recommend
appropriata steps to ensure their adeguacy for

‘ projected chemical monitoring reguirements;

(iv) To comment on the appropriateness oi envircnmental
safegquards incorporated in criteria for selecting
pesticides to be used in recommended control
programs under -develorment;

(v) To draw up action proposals with approxima<te time
scales and levels of financial, technical and
staffing input reguired in order to achieve
long-term objectives.

Such long-term objectives £or CILSS should include projec-
tions of research and monitoring needs in relation to areas
of suspected vulnerability +to pesticide contamination with
a clear indication of priorities. Additional long-term objectives
should include: »

(1) ZEnsuring that adsguate and continuous consider-
ation is given %o the early detection and
minimization or avoidances of adverse environ-
mental eiffzacis of chemically based elements of
pest and vector contrcl programs;

(ii) Monitoring the distrizution ané fate of pesticides
in different environmental compounds with particular
reference Lo the provision of advance warning of
levels with potential toxicological significance;
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(iii) Conducting associated bioclogical monitoring
cf selected elements of the biota racognized
to play an important role in maintaining ecolog-
ical stability and productivity.

B. FINANCIAL PLAN

The financial plan has been adapted from the CILSS plant
protection document developed in February-March 1977. The
table incorporated into this text includes all modifications
to the original submission which was made during the Washington
Conference September 27-28, 1377. Principal changes were
that CILSS would arrange for equipmen: procurament and construc-
tion and as a result FAQ's overhead on thase items has been
excluded. Secondly, the total number of expatriates to be
funded by AID has been reduced by 4 (3 British exper%s in
pest surveillance, 1 French bio-climatologist) based on
pledges made at the September meeting (See following sec*ion).
Finally, in view of the emerging role of the Sahel Institute,
training funding has been reauced and the propcsed *raining

enter and coordination cell building has been eliminated.

These modifications result in a decrease of $4,522,000
from the CILSS document figure of $29,802,000 to the +total
figure proposed in this PP of $25,280,00 (See Table I). This
represents a 133% reduction while at the same time enhances
the capability of the various Sahelian institutions to perform
tasks for which they will be responsible.

l. OCther Donor Particiwmation

Substantial other doncr interest has been eliﬂited by CILSS
for various portions of its overall Plant Protection Program.

With respect to donor support for the Annex 3 Program there
are two principal sources of hund ng other than U.S. - Great
Britain and France. Great Sritain through its Cverseas Develop-
ment Ministry has indicated it is prepared to provide three or
four experts in pest monitoring and surveillance on the under-
standing that support costs for these experts ars funded elsewhere

FAC nad indica*%=d that it will supplv several (zrcbably 4)
experts to the multi-disciplinary nvc.o-=gr1cul“u:al research
activity, again on the understanding %hat logistical suppor
be funded elsewnera. In addition, .NC is willing to zrovide

the bioclimatologist who will work in the coordination unit.

Although several other donors have expresseé interest in
Annex B specifically, none has itemized any potential contri-
butions. Conseguenzly, the budget reprasenting AID funding
for Annex 3 shown in the financial plan takes only the British
and French inputs into consideratiocn.
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I1I

I1v

VI

VII

PM
FAO Personnel

Personnel (long-term) 108

Consultants 24
Other Consultants 12
Training (44)
Commodities Units

Vehicles (15)

Lab Equipment

Field equipment
Expendable Supplies
Maintenance, POL

Other Costs
Local personnel
Operating Costs

Construction
Buildings
A and E, Supplies

Administrative Costs
FAO (14% of I)
CILSS

TABLE I ($'000)

PY1 PY?2 PY3 PY4 PYS Total
597 1,677 2,604 3,055 3,290 11,223
447 1,452 2,304 2,730 2,940 9,873
150 225 300 325 350 1,350
85 100 115 30 150 580
164 180 185 120 100 749
680 975 410 45 430 3,040
150 (12) 120 (12) 120 (19) 190 (12) 120 700
200 400 600
175 250 50 100 50 625
60 65 70 75 80 350

95 140 170 180 180 765
16° 978 1,331 1,681 1,835 6,294
204 748 1,056 1,371 1,495 1,964
175 230 275 310 340 1,330
1,271 250 1,521
1,071 250 1,321
200 200
134 290 425 493 531 1,873
84 235 365 428 461 1,573
50 55 60 65 70 300
3,400 4,450 15,070 6,024 6,336 25,280

[4]]



II

III

IV

VI

TABLE II

($'020)

ALLOCATION OF INPUTS BY FOREIGN EXCIIANGE OR LOCAL CURRENCY

Personnel
Training
Commodities
Construction
Other Costs

Administrative Costs

PY 1 PY 2 PY 3 PY 4 PY TOTAL
FX LC FX LC rX LC FX LC FX LC FX LC
682 1777 2719 3185 3440 11803
44 120 64 116 a8 97 40 80 24 76 260 489
525 155 770 205 120 290 190 355 120 310 1725 1315
1271 250 1521
469 978 1331 1681 1835 6924
84 50 235 55 365 60 428 65 461 70 1573 300
1335 2065 2846 1604 3292 1778 3843 2181 4045 2291 15361 9919

£S



C. SOCIAL ANALYSIS

In this project, the target group is the large number of
small Zfarmers who produce primarily for on-farm consumption.
These Zarmers may also engage in cash crop and livestock pro-
duction as well as other economic activities as the opportunities
arise. Given his economic standing, this type of subsistence-
level Zarmer in the Sahel tends to be motivated by +two main
considerations. First, he wishes to produce adequate food
for himself and for his dependents; second, he wishes, as far
as possible, to avoid any risk that his food production will
fall below the regquired amount, or that he will be committed
to expenditures for crop inouts which he will be unable to meet.

Since ke specific intention of *his project is to raise
the living standards of the mass of Zarmers at the subsistence
level,the project is ccmpatible with both of these motivations.
On the one hand, its aim is to increase crop production by
introducing a more widespr=cd control of crop pests. On the
other hand, +the availability of technigues and matarials envisaged
by the oroject Zor ~ombatting upsurzes of zests will mean that
the risk of decrsases in production rasuls<ing Zrzom unexpected
depredation will be reduced. To summarize, the crop protection
measures to be developed in this project can address both
concerns by assisting <he farmer <o ensure +hat his expenditures
for production inputs will not be negated by uncontrollable
disease and pest infestation.
In order *o realize the project objectives, no Zundamental
changes in village-leval socio-econcmic structur=ss will be
reguized. Since the project concentrates on Zood crops there
should be no relative improvement or worsening of social or
aconomic positions within the zroup of subsistence level farmers.
Similarly, +he impetus given by the sroject %o subsistznce farming
is unlikely to be so great as to eclizcse %he sta*us of cash
cropping. Thus, the project should lsad +o an overall improvement
in the long-run in the posizion of arahle farming in zhe Sahel
without evoking a negative response f£zom cash cropping Zarmers.
Such a change does not appear to conrlict with the objectives
of any of the national governments ccncerned and is £fully consistent
with the regional objectives of the (ILSS/Club du Sahel.

At the Zarmer level, the suggested pest control measuras
which will be identifiad in this project must represent an
acceptables combination of profitabiliszy and risk reduction %o
the small Zfarmer. The pracise microeconomic benefiis to the
farmer of contzol will warv according to individual local
Circumstances and will be monitored az ragular intervals over
the life of the project as par:t of the outreach program. In
certain circumstances, a change in cultural practices at
little cost to the farmer may assist 1in controlling a pestk;
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in others he may have <o purchase pesticides and eguipment

In scme instances a subsidy on one or both of these purchased
items may De necessary if they are to be used to the optimum
technical degree. In maay circumstances crop protection will
represent an intensificarion measure which will forestall or
replace the current teundency towards extensive practice. It
may, too, permit marginal land to pe "rested" or turned over
to grazing.

Moreover, the applicaticn of the crop protection measures
to be developed in this project should spread labor resquirements
for men and women more evenly throughout the growing seascon.
While the labor and time of both men and women may bhe saved,
it appears unl;kely that the introduction of new varieties
and cultural practices or pesticides will cause hardship
through unemplovment. In the case of insect vertsbrats Dest
and disease control, for example, it seems likely that scme of
the labor saved by avoiding "axtensive" agricul tural prac+tices
will be required to deal with additional harvesting, processing
and transport. In weed cantrol, it is possible that the intro-
duction of improved control methods could displace considerable
quantities of labor currently used Zor hand-weeding. On the
one hand, this may represent the removal of a labor peak in the
agricultural cycle which has bewn preventing expansion oI farmer
activities. On the other hand, i may involve the displacement
¢f casual lakbor with consequent hardship. Thus, the use and
effacts of pest control measures will be the subject of close
economic and sociological monitoring throughout zhe life of
the project.

Land tenure patkerns are not an issue in this project.
Since the project ianvolves cultural controls it will work within
the existing village land tenure systems in which the auclear
and/cx tended Zamily 1s the basic production and land tenure
unit. Over the long-run, there may be an indirect Lcaefit in
terms of land tesnure which might bhe at**-:utan e to the project.
For exampla, the commercialization of a faw crops in agriculiture
which has occurred in the rec=nt past may have given considerable
economic strength %o the cultivators of these crops, with the
rasult that they are able to expand their holdings and disoplace
cultivators of subsistence crops. Any potential concentration
of land in the hands of cash~crop producers is therefore likely
to be Zorestalled by the increase in aconomic power <0 subsistence
farmers envisaced by the project.

Active Zfarmer participation is recuired at all stages
of project implementation in order =0 accumulats accurate data
on food crop losses, evaluate the contribution of crop protection
measures and identify £he microeconomic benefit of pest control
to the Zfarmer. In order to establish the appropriate organi-
zational framework to achieve the reguired level and type of
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farmer participa<tion, +he consultant attached to cthe National
Plant Protection Serwvices for outreach activities will under-
take an analysis of the farmers' ralaticonships to past and
ongoing government agricultural ané cooperative programs,

and especially *the relationships between farmers and extension/
cooperative agents. The consultant will also be responsihls
for organizing the econcmic and sociological mcnitoring described
above. This analysis of farmer-extension *°latiorshios will

be dcne befores the Demonstration Study Areas are identified

so that the Droject activities can be integrated into the most
appropriate ongoing agricultural production organizations as
well as help define what kind of training will be required for
farmers and agricultural staff. This analysis shouléd also
indicate the most appropriate means for coordinating the
outreach activizies with the village-level authorities in the
demonstration study areas. In this way *he projeckt objectives
can be achieved th ougn demonstraticn and practical training

at the farm-level wnich is directly and positvelv 1 nked to

the subsistence-level farmer's overall aarlyult ral activities.

D. ECONOMIC ANATYSIS

In‘an economic analysis of reseaxch on develorment of
integrated pest management, the key word is research. The
output of this project will be a certain amount of knowledge,
some trained manpower and a special institutional capacity.

The program is desigﬁed to produce an intermediate output
which will be a critical input in%o a seccnd process, :the
widespread application of pest control measures. In this

economic evaluation it is essential Lo recognize =hat the

output of the “*ogeﬂ* will not directly reduce Zocd grain losses;
the projec. will increase %the capacity and the 2ZZficiency of
ensuing =iIforts Lo raduce Zood grain losses.

It is not Zfsasible to conduct a cuantitative evaluation
of this project because the reguisize édata do not exist, although
quantitative analysis is poss.ble in a purely technical sense.
The core of the analytic methodology, financial and economic,
involves determination of all project outputs, calculation
of the net present value of the stream of savings caused by
the outguts and compariscn of £he discounted benefi+ stream
to the discounted cost stream. The *technical procedures Zor
this tvcte of analysis are well xanown ané rouzinely incorporated

in orojeﬂ“ evaluations when +<he data ares availarnle. Thus, a
guantitative evaluation such as the calculation of zn internal

t

-— =]
rate oI return is not provicded. To acguire the necessary data
would reguire initiation of a relatively la-ge scale program
of experimentation. Indeed, generation of economic data on
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integrated pest management techniques is one of the major
objectives of the oroject. Infermation and data will be
generated and coliected in a systematic manner so there can
be methodical evaluation of plant protection measures in the
Sahel.

Whereas the absence of data does not allow a quantitative
analysis, it is possible to consider some of the quallbablve
aspects of plant protection. Some of the more general economic
aspects are discussed in Annex B [.

The fundamental point to be made is that food grain production
is a major and a vital economic activity in the Sahel. Thus
even small relative changes in the rate of output will exert
a significant overall impact. 7Two examples serve to illustrate
this Zact. First, in terms of the research project itselZ, the
annual cost 0of the project 1is equal to slightly more than two
percent of <the total value of Sahelian foecd grain produc:ion
in 1975. Experimental results have shown that the +echnology
already exists to increase yields by at least 10 percent through
pest control--and frequently by much more than this. It would
appear that an increase of approximately 4wo percent is gquite
plausible given adequate implementation efforts. To illustrate
the degree of importance oI crop protection in a Sahel-wide
sense, 1t is noted that an increase in food grain savings egual
to a 10 percent increase in the projected 1990 output lavel is
worth $184 million or 2.4 times the value of United States
foecd grain assistance to the Sahel in the major drought year
of 1974 and 1.4 times the total value of United States Sood
assistance in 1973, 1974 and 1975.

It lS also necessary to view plant protect ion vis=-a=-vis
plans Zfor the overall develovment of agricultural production
in the Sahel. Parallel =fforts are now in progra2ss <o iacrease
agrlcul“'*al productivity by introducing greatar use o=
fertilizer, more specialized, productive plants and improved
cultivation technigues. But as more modern technigues renlace
traditional methods therxe is a proportionate increase in the
susceptibility of plants to diseases and pests. Thus plant
protection is critical if gains produced by other efforts are
to be realized. It is also noted that the historical record
clearly cdemonstrates the econcomic efficacy of pest control
programs in more developed econcmies where protection is a
Zundamental 2lement in high-productivizy agriculture.

The parti Llar design o the rasearch project has izs own
econcmically significant elements. The Zirst =2lemenz concerns
the development of economic threshold critferia to pe used in
directing pest control operations. The second element is the
use of an integrated aon*oach to plant protection. The

develorment and appl;ca ion of an eccnomic threshold systen



58

has appreciable significance for the economic afficiency

of a plant protection program.  Very briefly stated, use of

an economic threshold criterion involves compariscn of the

cost of a specific protection cperaticn to the expected value

of savings. Thus, for example, in scme areas where yields or
orices are low, protection may not be warranted. Application

of such a system, hwoever, requires the development oI data on
pests, losses, natural conditions and other information necessary
to make well~-inZormed decisions. Without such a guidance system,
1t would be necessary to apply plant protection measurss without
specific knowledge of their cost effectiveness. The signifi-
cance of this method is that the allocation of plant protection
measures will be constantly directed by economic-technical
criteria, giving the program an internal economic rationality
and allowing it to reflect the diverse conditicns which

exist across the Sahel. '

The second elament is that an integrat=d approach to plant
protection will be used. This fact has economic implications
which have long-term significance £or the Sahelian =conomies.
Integrated plant protection minimizes the use of pesticides
and maximizes the use of indigenous resourcses, pazrticularly
labor. Thus, the research project will establish a system
which will maximize econcmic linkages. Minimiza<icn of the
usa of cesticides also minimizes the expenditure oI foreign
exchange or the use of foreign assistance funds which can be
allocated o other, more critical purposes.

As a final point, it is noted that the economic cost of
a protection measure may be near zero iI it utilizes labor
at a time when farmers would otherwise be idle or engaged in
very marginal activity. Whereas a gquantitative analysis of
the project is desirable it is not feasikle, nevertheless,
the basic 'scheme of an integrated prcgzram, guided by an
economic threshold system, constitutes a sound approach to
achieving the primarv goal in a manner which makes efiicient and
maximum use o Sahelian econcmic rasouxrces.



IVv. IMPLEMENTATION PLANNING

A. ADMINISTRATION ARRANGEMENTS

CILSS has established a management structure for the overall
managemer of %he CILSS Plant Protection Program. Inlcuded in
this is .ie management structure f£or administration of Annex B
(See this PP, Annex B, VII A). All donor inputs to Annex B
will be coordinated through this management structure.

Briefly, CILSS has established an Executive Comittee with
representation of all member states and all donors to Annex B.
This committee meets annually to review progress and set policy
but leaves daily oweraticnal control to the Regional Management
Unit (RMOU). The Regional Management Unit carriss out the
Executive Ccmmittee's decisions and serves as the principal oper-
ational supervisor to the technical iaplementation agency (FA0).
To assure adequate technical review, CILSS has created the
Consulta*ive Committee, consisting of 6 members each from the
African and international scientific communities. This committese,
meeting arnuallv, serves as the technical advisory tody to the
Exacutive Ccmmit+«ee. Below the Consultative Committee is the
Regional Technical Coordination Unit (RTCU) which supervises
the technical and scientific aspects of the project. Initially
the RTCU, for all intents and purposes, will be the FAO technical
advisory team, but it is intended that as the Sahel Institute
becomes operational this role of technical and scientific
supervision will be shifted to it.

Regional administrative regquirements will be handled on a
regional basis by the RMU. These include: (a) the relationship
of CILSS to the principal technical implementaticn agent (FAOQ);
(b) procurement of equipment®t; (<) Construc+tion supexzvision;

(d) £financial management. Acministrative relationships cn a
country basis will necessarily be shaped by the negotiations
to take place between CILSS, FAO, and the National government.

1. Technical Assistance

CILSS has selected FAO to be the principal technical
implementation agent for»sthis.project. Upon negotiations

of an agreement with FAQ, the latter will provide expatriate
research ané cutreach personnel to assist in implementing
the project. FAO will serve as the primary technical
advisor in each of the member states and may be called

upon (depending on country negctiations) to periorm certain
operational tasks on behalf of CILSS or “he member state.
Exact relationships and duties remain to be worked out
during country negotiations.
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Procurement

Equipment will be procured Zzom authorized sources,

i.e., U.S. and West Africa (Code 941 modified) using
recognized AID procurement procsdures. FAO will assist
in reviewing all proposed equizment purchases Zrom the
technical point of view to assure that appropriate
equipment is procursd. Once eguipment lists are estab-
lished, CILSS will contract with a recognized procursment
agency %o insure prcmpt shipment of goods. CILSS will
utilize standard AID documentation such as PIO/C's,
L/COMM's, and DRA's as appropriate. CILSS will work

with REDSO's logistic supply and eguipment specialists

to comnlj with AID receiving report :eaulatlons. Procure-
ment of locally available (West Africa) items will Zollow
AID "off +the shelf" rules with which CILSS is already
familiar.

Construc+icn

™

CILSS will contract for the necessary A and E services after
satisfving initial condisions crecedent. TFAO will assist the
selected A and E firm f£rom a %echnical standpoint %o

assur= *hat the buildings consiructad will serve their
desired Iunciions. Construction is to take place at

six diffsrent sites in three countries and is valued at

a total of $1.3 millicn. Afier review and approval of

the A and E plans by REDSO, CILSS will ansmi* the plans

to the appropriate Ministryv of Public Works who will be
responsible Zor issuing a call for bids*"and continue on as
supervisory engineer cn actual construction. REDSO engineers
would be available Zor inspection visits on an ad hoc

basis, but responsibilizy must reside on the national
Ministrv of Public Works o assure that £he construction

is properly axecuted.

Footnotes:

* The services of the Ministry of Public Works
of other such agency, as appropriate, will
be negotiated for during the CILSS/FAQ/National
governmert development of the country operations
plan.

cted Lo xhe
e dispersion
ow laveal of

** The call Zor bids will be ==
member states hecause oI the
0% construction sizes and the
cost per site,

r—'H H
pua
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4. Financial

Upon signature of the Grant Agreement and satisfaction

of necessary conditions Drncnden;, the CILSS Secretariat
will prepare standard documentation %o request an advance
of three months operating costs be placed in the chosen
local bank, the Volta International Bank (3IV). 1Two
accounts will be established, one Zor dollar expenses

and one Zor CFA expenses. The dollar account will be
used principally as a conduit through which to fund FAO
activities with the morey being sent to Rome to ke dis-
bursed through FAO channels to pay salaries and support costs
FAO provided experts. The CTA account will be used as
the conduit o cover all local costs (i.e. occurring

in West AZrica and dencminated in the various c"r:enc*ns
used in West Africa) including operations, counterpar
salaries, local training and construction. Those local
costs, occurring Zor example in Mauritania which uses
ouvuagiyas, will be transierrzed Zrom z=he BIV to its3
correspondent bank in Mauri<tania acccrding to an approved
national project budget and will be released oy the
Mauritanian 3ank upon authorized signature of the designated
CILSS representative there.

Regarding financial reporting, CILSS will have a full
time controller in the Regional Management unit who will
work closely with the AID controller being posted in
Quagadougou. Required AID £inancial reports will be
produced by CILSS which will rely heavily upon the 3IV
for accounzting anéd for reconciling advances made th*ougn
BIV to their correspondent banks. FAO will also provide
standard FAQ type financial r=2ports t©o CILSS whicha will
in turn be transmitted to AID.

The B3IV is considerad %o have the banking capability o
perform these tasks as a result of experiencs gained on
the AID R&R program. The 3IV has negotiated a service

relationship with CILSS and is expanding its s+taff ancd

acgquiring a computer in order £o service CILSS program

reguirements in the most effective manner.

5. AID Administrative Arrangements

Dirsct project supervision will be vested in a projec<t
officer residen* in CQuacadcugcu. (Technical supervisicn of
the project will be assurad by the prasent project manager Ior
the Sahel Crop Protecticn (625-0%16) resident in Dakar, who
is a gqualified enicmologist). 2oth oZficers can avail themselves
of any necessary backstorping through REDSO, AID/W and USDA.
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AID country officers (RDO/CDO) will be expected to be
aware of the nature of the country operations plan as negotiated
by CILSS/FAOQ/Na+tional government in their countzv. Given the
embrvonic nature of CILSS' coperatiocnal capabilities with regard
to csuch activities as procurement, construction, stc., it may
be necessary for AID country offices to assist the lecal CILSS
representatives in implementing their country activities.
AID/W management will relv upon AID countrv offices to provide
ongoing monitoring of CILSS sponsorsed pest protection activities
which are being financed under this project.

3. IMPLEMENTATION PLAN

Project implementation in this project must take into
consideration the nature of the relationships between the CILSS,
the FAO and the various national governments. Those antities
will negotiate country cperations plans Zor each country which
will lay out in detail the responsibilities of =ach of the
parties. Relationships within each countrv's agricultural
service will vary bu% will necessarily inveolve ths national
agronomic rasearch unit, “he nazional plant protecticn unit
and the national extension service. Interrelationships between
these units will depend on the gquality as well as +he number
of personnel available to work on this project. Exact numbers
of expatriate personnel to be Zfurnished will be determined
during negotiations and for this resason the country budgets
shown in Annex B. IV and the research manpower distribution
in Annex B. V xrepresent present best sstimates.

Prior to the negotiation of %he country operation plans,
a few implementation steps can be t2ken and “hose are detailed
in Annex Z. The CILSS/FAC agreement Zor the provision of
technical advisory perscnnel will be signed, A and Z studies
on the constzuction portion of the oroject will ccmmence.
Eguipment lists and 2 procurament acgent will be arranged.
An evaluation baseline study will be undertaken and an overall
training plan will be developed.

FAO has also submitted a tentative deployment schedule
for its expatriate personnel, as follows:

Year I

Coordination unit - 3 (Project Leader, Administrative
Officer, Socio-Econcmist)

Outreach - 5 (half-year) to be assigned in
Senegal, Upper Volta, Chad,
Niger, Mali

Research - 4 (half year) Senegal, Upper Volta,

Mali, Chad
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Year II

Coordination unit -~ 6 (full strength)

Outreach -10
Research - 56
Year IIXT

Coordination unit - 6

Qutreach 15 (full strength)
Research - 11

Year IV & V
Coordination unit - 6

OQutreach - 15

Research 14 (£ull strength)
Detailed project implementation bevond six months will
result from a cumulation of all country operations programs
with the addition of necessary coordination activities undertaken
by the FAO on behalf of the technical administration and the
RMU as the operational arm of CILSS.

C. EVADUATION PLAN

The project calls for the establisament of baseline data
for purposas of research. Freviaw on a periodic basis will
take place as is customary in scientific aexperimentation.

At any given time it will be possible to datermine the extent
of progress in scientific research simply by comparing the
current research activity to the established baseline. Special
attentiol will also be paid to monitoring the environment

(See Part III,; A. pages 48-51 ). This activiiy will assure that
the limited pesticide usage projected for the sroposed research
is carefully monitorad to indicate the poten+tial nature of
environmental impact such pesticides would have i1Z used on a
widespread basis.

CILSS nas proposed establishing sociological baseline data
in selected aresas using a contractor other than FAO. This would
permit CILSS, in later stages of this project to monitor the
small farmer understanding and acceptance of the technigues
of integrated pest management as these technigques are researched,
verified and ultimately made available to the farmers. Such
an evaluation technique could prove invaluable in an overall
project evaluation.
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Finally, CILSS and AID will carxy out annual project eval-
uations, as indicated in “he project agrsement (Annex G),
which will involve use of AID evaluation technigues such as
the PAR, or whatever other techniques which may be appropriate.
The AID project manager in Ouagadougou will assure that these
annual evaluations take place.

D. CONDITIONS, COVENANTS AND NEGOTIATING STATUS

Substantial negotiation has %akan place during various inter-
national exchanges, especially at the Qttawa conference May 30-31,
1977, the Paris confersnce July 18-19, and the Washington coniersnce
September 27-28. Conditinns precedent to disbursemen% have beern
detailed in the drafi project agreement at+zached as Annex G. 1In
addizion to a serias of standard condi:tions for review and approval
Dertaining to the country operations plans, as well as detailed
plans for procurement, training, cons=xuction, and svaluation.
Little additional negotiation is resguired Zfor the Grantee,

CILSS, and AID to be prepared to sign a £inal project agr=ement.
Negotiations by CILSS with the principal technical implementaticn
agency, TAO, ara proceeding and will be completed pricr £o any
disbursement by AID in this project.
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ANNEX A

ACTICN MEMORANDUM FOR THE ACTING ASSISTANT ADMINISTRATOR FOR AFRTCA

TROM AFR/DR, Joha L. Withers f\;LL‘

SURJZICT : ADD Parcicijation ia the CILSS-spcusored Plant Proteezicem
Srogrz=

Problem: AA/AFR approval of AID participation im the CILSS Plant
Proteczion Prograz.
Discussion: = April 19 AID raceived 2 copy of the CILSS docizent
"Planc Protacticn iz CTLS3 Mermber Coumzzias’. This docuzeant ccusiscs
of aize saczicms: the fizst saction i3 3 program azmalysis of zhe Sakel
Plant Protac=icm "'secuor", and the remainisg aizhr seczicms coesist of
izdividual zrojecs stTateglas 5o address comstza’uns Zcumd In cthe Sahel
Planc Zrotacciose seczo Tizancing by ADD is bHei=zg soughs by CTLSS Zor
one of thesa proiacs afforts, L.e. Amnmex 3 - "Rasearck and DJevelopmens
of Inzegrated Pest Management Ior 3asic Food Crops iz zhe Sakhel',

n
1]

1t

Cu April 25, 1977 and ¥ay 2, 1977, ATR/DR ccovil-~azed reaview sessicms onm
the CILSS Plans Protection documant. ThRes: lamgthy sessicas, attendad by
representatives of TAOQ, AID and USDA raesnlzsd iz ak "Issues Papes” (Azzach-
zent 1) wiich will Se of iztaresc o CTLSS and dervors as they =zcve iaco

the next phase of dasign in che Plant Proteciicn area.

Ca May 13, 1377 the ZCTPR reviaved the Atzacizent 1 Issuss Paper and
(-}

s AD

}

2 skould sarwve as the basic guidance dogimez:z
s wvbo will Se vTuspousiZle oz draitizg a 27 Io
I{izancing o a segmenz 9f the CILSS program. The ICPR raised sev
addizional issues wnizh have Seen liszed as Astagtment I 2o =R{
semorandi=m. Tizallv, far suzdosas 31 the upesmisg Quiswa 2es=tizg,

] A -3
the IC?R sussariszed ATD's jposizicn vis-a-vis the TILS lamz Zrocecsicn
7rogram as Zollaows:

lon

al

fi

"The U.S. Jelagaticmn ¢3 zhe Otzawa/CILSS zescizg
sthould undercakes che f3llowing:

a. Zzodorse the CIL3S iniziative iz zhe
?lant ?rogeczicn ar

Y. Iadigatge AD's iz:za2
a project iz the Izcegzated
area - usizg "An=ex 3" as a T=
S of Aozex A
woich are izcorpeorazed iz the cogolxg
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Sahel Crop ?rotmezizn Projsce
be included iz the fizal drufc o

e. Indicaze AD's comcar= tha: =ulzi-dozor
£izancing bYe aobzaized Ior "Ammex G givez the
ezucial izportanc= o this proiect alesmezn:z to
any ?lant Prot=esica progras.

d. Izdicsace that AT iztends to work
clogely with CILSS, 7AQ0, and other dcrors
so that the project design of the AID-
financed ccz=pomenz of the CILSS program
will %he ready by 7all 1577.

e. 3rizg sz the attaatizz of CILSS
coniazess the ADD viaws erpregsed 1=
Raccrmendazicns #1 and 35 42 Azsactme=z 1
tz thls paper

Recocmendazions: (1) That you aporove zhe pesizicn ouzlized iz (he pracad
paragraph as che eurTen? 0.S. pesiticm vis-a-—vis the C 155 ?lanz ?PTatactic
Progran.
DISAPPROVED /
—r
DATE s7/26/33
/ /
(2) Thaz you auzhorize ATR desizn persommel %3 commeance work on Te=sglvizg
the 4ssues curlized i3 Actackments 1 a=d 2 Zo pusposas or dr3fcd=g ax=

Przoiecs Pager.

(\‘___,“\ /___;i;__

ODM"’M J(l-’l'.

DISAPFECVD /// ///

DATEZ ST>E/5 T
/

4

Claararcas:

AZ?/DP:wTate Q£2£~//

ATR/GC:STisa Lﬁ-af:
AFR/STWA: IRcsdazhal (dzafz)

XY ” q/‘
ATR/DR/ STWAD 1 TR M $rea3atam 1 5/28/77
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NEL 3
I

ZCONOMIC 3ACXGRCUND

A. ZINTRCLCCCTION

The Sanel zagrasanti cn2 o =zhe mers scsnemically disadé-
vantaged ax=2as oI zhe werli. PFiva of its =sight staitas are
classiZizad among 22 world's twentv-Iivs zocrsst countries.
Tabla I provides scne Xay indicasors of the laval of econcmic
develorment in these eigit statss. Agriculture, including
livestock and fishing, and largely at a subsistence lavel,
reprasents %he main activity in thesa countzias which have :=w
known exploizable mineral depesiss and 2 narzow zase Ior

industrial graow=sa.

w)
o
[
1]
¢]
't
(]
[e 8
—
]
n
..4
0
(]
g}
0
H
u
[¢]
th

Zconcmic Cevalcpments

1 2 3 4 5
3 Lapor :
G2 Force in Litazacy LiZa
20v. 3per Canika Agriculszurs Zxdecsancwy
millions US3 1373 (13703) (%3 1370) 19748
Chad 4.0 33 31 3=-10 38
Cape Vards 3.5 133 84 3-190 40
Mali 3.5 73 33 3 23
Maurizania 1.2 138 33 1-3 32
Niger 4.9 125 91 3 38
Senegal 4.4 252 786 5-10 40Q
Uorexr 7clz=a 5.9 79 g¢e 5-19 29
Pced cr2o oroducticn L3 mainly concantrazad Lo gar=22l gralins.
?roducsion astimacsas ¢ zhz nalor zgarszal croos ars shcwn zelsw Iz
the Sahelian z=agas axcluding Caza Varde Zzor which data was ncs
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