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B. Project Development Team

1. Ernast F. Gibson, AFR/DS, Agricultural Economist

2. L. Stanley Peek, AFR/CWR, Chief of AFR/CWR/AGR

3. Donald D. Shallow, AFR/CWR, Entomologist, Agricultural Officer

.and Team Leade

C. Grantee
AID will enter into a bilateral project agreement on memorandum of

agreement with the governments of eachlparticipating country through a

PASA arrangement with USDA.

will be the appropriate ministry or department under which the National

Crop Protection Unit is organized.

D. Grant

1. Amount of AID assistance (See Part IV and Part VI Table IX)

2, Grantee Contribution (See Part IV and Part VI Table IX)

E., Description and Justification

1, Policy Objectives in the Rural Sector

There are six general policy objectives:

ae
b,
Ce
d.
e.

fs

The Sahel Food Grop Protection project will help to meet all these

Increase rural incomes,

Wider rural income distribution.

‘Minimize dependence on food imports.

Increase exports.
Reduce risks in agriculture

Maintain and improve the ecological balance,

objectives in general, but especially a, ¢, and e. Trade~offs

Host governments administering agency
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must be recognized and éhoices made, Iacreased rural equity, for
example, ac a prime early objective, requires that an effective system
of farm iaputs be installed, that farm credit be established, that a
great deal of training be attempted and that a price policy be followed
that not only attracts marketable surpluses but also influences farm
production decisions as well, If rapid food self-sufficiency is to

be attempted as a primary goal, pest control technologies will have to
be introduced that give rapid ﬁnd high returns to investment. What
must be decided is the optimum mix of fa:ztors determining food produc-

tion, including integrated pest management;

The principal agricultural problem which confronts the participating
countries is that of simultaneously increasing food production and cash
crop production., Hitherto, expansion of one meant the contraction of
the other. If yilelds per worker and per unit of capital input can be
increased, then these countries can have their food and cash crops, too!
If AID is to work in the rural sector to promote food production on the
one hand and equity on the other, it must seek to develop systems which
reach the target group and help provide technologies acceptable to them.

A national food crop protection organization with capability to
control insects and plant pests must come as part of applied and adaptive
research, followed by adequate extension and farmer training. All year
cropping 1s tadly needed both to increase incomes and make better use of
scarce resources; hut more intensive farming increases pest populations.
Suéh off-season cropning must include vastly.improved pest management.
Rice, wheat, wmaize, millet, sorghum, vegetables and fruit are all

possibilities. A total crop program must be made available to farmers
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in all circumstanées where major agricultural physical resources
exigst., This would fepresent a considerable break from the historic
emphasis on a single crop.

The project should strive to establish a wide variety of training
programs, criented toward farmers (focusing upon one or two problems at
a time such as pest control), ones oriented toward locallcooperatives,
extension persons, local and regional administrators and, finally,
national plunners.

Donors could provide a very useful input .to the extent they were
prepared to rparticipate in the design and performance of applied
research, specifically oriented toward the target group of farmers.
Important wcrk remains to be done in the design and extension of minimum
packages spncifically planned for farmers under a wide range of alter-
native circumstances. Ecological problems pursuant to the extensive
mono-cropping of the past decade should be studied and suitable plans
designed to reduce environmental pollution,

New farm control methods for pests should be investigated. An
attempt should be made to identify new technologies which do not place
great demand; upon cash to buy equipment, supplies, pesticides, parts,
or fuel, The widest possible application of insect resistant varieties
of food crops and farming practices such as early planting to ha;vest
crops before pests emerge would seem to be an area where research would
have high early pay-offs.

AID vould be well advised to carefully consider supporting these
countries in doing what they view as important, Piacing emphasis on the
particular constraints that these programs arc likely to face may be a

most useful activity, These areas are likely to be, once again, training
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and management in operating a national food crop protection organization,

2. Logircal Framework Narrative Synopsis

a. Program Goal - To increase the capacity for domestic agri-
[4

éulfure production in each participating couﬁtry, and to correspondingly
reduce existing‘foﬁd deficits,

Measures of goal achievement can be obtained by comparing the
amount of field and stored food crops loss due to pest infestaﬁions in
the base ye;r with losses incurred during succeeding time periods.
Progress evaluation will e conducted at the end of each year during
Phase I (four years) beginning one year after approval of couﬁtry'work
plans,

Goal achievement is verified when field and stored food crop
losses are incrementally reduced over a given time period. Basic
statistical indicators will be derived from method demonstrations
conducted o1 farm field sites in selected areas for selected food crops
in each participating country. Areas will be selected on the basis of
access and serviceability, Farm units will be selected on the basis of
food crop produced, i.,e,, sorghum, millet, corn, rice, other cereals,
and other food crops.

Assumptions include: Governments first priority to agriculture
(food‘cropj production; Price policies are conducive to food crop pro-
duction; charnels are available to move on-farm production to local or
major consumption centers on deficit areas; that protection inputs are
available at prices affordable to lo;al farm units; governments continue
tb support plant protection units; that crop protection practices are

adaptable and acceptable to farmers; and that method and demonstration
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exercises will be conducted as scheduled on rural farm sites.

b. Prnject Purpose: (1) To strengthen or establish the ability

of plant protection units to combat plant pests within national
boundaries, with an additional capacity to demonstrate, train, éndlassist
local farmers in pest management ; (2) to extend to farmers infor-

mation on pest management pracﬁices which they will use to reduce pre- and
post- harvest food crop losses.

Project purpose will be considered achieved when a fhily
staffed, equipped, and operating plant'protection unit is developed in
each participating country, capable df performing local small-scale
demonstratinns; and farmer field site demonstrations are regularly
conducted in selected areas.,

The means of verification will be obtained by determining
the number of personnel trained and assigned to crop protection units
or extension and agriculture servicesj the number of field agents or
farmers trained in crop protection methods; the number of farmers or
farm groups reached by extension or protection unit agents; and the
number of deronstrations conducted at on-farm sites assumptions for
achieving this purpose include: that personnel for subsequent assign-
ment to crop protection units will be available for higher level academic
training and middle and lower level practical training; that other
personnel for subsequent assignment to crop protection units, extension
or agriculture serﬁice systems will be available for middle and/or
lower level training; that farmers or other village personnel will be

available for middle and/or lower level training; that demonstrations

will be conducted and xeplicated by fayxmers at op-farm sites; that




training sites &and programs will be established; that trained person-
" nel will devise: and 1mp1ement crop protection training and extension
coursesg; and that farm units accept suggested protection measures.

c. Froject Outputs - An established and functioning plant

protection unit in each country with a mobile field service ("fire
department units'") capable of conducting large scale campaigns or
field demonstrations; a cadre of personnel from crop proﬁection units,
extension on agriculture service agencies, and local farm communities,
trained in the practical application éf pest management methodology;
and that regional and international linkages for sharing of research
results, methodologies, and policles relating to crop protection is
in place.

Magnitude of outputs are as follows: at least one African
counterpart (on understudy if qualified individual is not available)
assigned to each country project officer in each participating country;
a selected number (see logical framework matrix for each country) of
personnel trained from each participating country; building/office
énd training facilities required to support training program and house
participants; and a éomprehensive natlonal plan developed for each
country, ldentifying principal issues and constraints to be addressed
by national crop protécﬁion units.

Verification will be determined by periodic assessments
of each country's plan protection units work plans; examination of
plant protection Records in each country; AIﬁ evaluation of regional
program; and comparison plaﬁned versus actual plant protection unit's

staffing patterns.



Assumption for achileving outputs are that: Host
governments make available personnel and>1and requifed fo egtablish
and operate training program; that personnel trained will be assigned
to crop protection units on extension an& for agricﬁlture service
organizations; that national staffs as supplemented by project
training inputs will be adequate to design and condﬁct plaﬁt
protection programs and exercises.

d. Project Inputs: (1) AID will provide one direct hire

project managzr; through a PASA arrangement with USDA, three country
project officers initially, and a Plant Protection Regional Training
Officer with others to be provided as the project expands to other
countries, (2; administyative and clerical personnel as required,
and (3) logistical and administrative support (vehicles, equipment,
supplies, material) for the project manager and staff.

AID will also provide higher level academic training in
the U.S., thivd countries, or in participating countries for selected
personnel. Demonstration chemicals, application equipment, blowers,
sprayers, mining units, vehicles, supplies, materials, consultative
services, and cther opérational support will also be provided.

Host Countries will provide personnel, buildings or

office spgce, land for tréining and building)facilities, operational
budget, and required supportive services.

OiCHA and OCLALAV will provide assistance in combatting

international locust and grasshopy. attacke, and in teaching

insect control methods at re, {onal training centers.
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Other donors are expected to assist in areas of research
and teaching.

See section A, Part IV, and Logixal Framework Matrix
for each country for scheduling of type and quantity of project

inputs.

A more compFehensive implemention plan for each country
will be devcloped no later than 120 dafs aftef country project
officers arrive in country. |

Inplementation and work pléns; host country project
agreements; and project evaluation plans will be used as-méans of

verification.

Assumptions for providing inputs are: Project Manager,
country project officers, supporting staff, and necessary logistical
support can be provided on schedule and at planned funding levels.

Necessary equipment, supplies, materials, commcdities
as .required are provided on schedule.

Kost countries provide assistance, personnel, land, and
other support as planned.

e. Regional Aspects of the Sahel Food Crop Protection Project -

There are threz distinct regional elements to this project; research,
technical services, and a training program. In addition to the above three
points, the participating countries have similar agriculture problems

and constraints as well as similar agriculture goals - increasing

agriculture productivity; especially food production.
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1. Research - Presently no Central and West African
countries have an integrated pest management research program for
food crops. 3Some have cereal research stations located within their
national boundries, but these stations are mainly components of an
international organization, i.e., IRAT, WARDA, JP26, etc. Usually
there is nu pest control element; or if pest resistant varieties are
involved, other elements of an integrated pest management system, such
as cultivation practices or use of chemicals, are not. Under this
project the Regional Project Manager will assist in the organizing of
an interlinking network focussingvon both field and storage problems
of pest contror. He will also be responsible for collecting and
disseminating-the'results of applicable previous and current research
to the participating countries. This information will also be made
available to other neighboring countries and through the use of field

trials.

2. Technical Services - Technical services will not only be

avallable to the participating countries, but also to Mali, Niger,

and Upper Volta. These other Sahel States will be able to request the
services of the Regional Project Manager (enﬁomologist), and later the
Plant Protection Training Specialist and the Stored Crop Pfotection/
Plant Pathology Expert stationed in Dakar. The Country Project Officers
(Entomologists) will first be available to the participating countries
(interchangeable among the four countries for short periods) and then

to other CWR ccuntries for assistance in the officer's areas of

competence, i.e., grasshopper and locust control; aerial application;
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quarantine inspection;.phyto-sanitary activities; fumigation of
infested stores; post-harvest food crop protection; nematology; bird
control; =ice pests, etc. The project headquarters will assist thé‘
OCLALAV and OICMA regional organizations through the provision of
technician services upon request, and in collaboration with the
above two osrganizations and other West African countries develop an
international survey and reporting network to predict the size and
location of pest populations. Furthermore, stronger national crop
protection units will enhance the regional early warning system by
funneling information to OICMA and OCLALAV on pest occurances, size,
and location; while in return becom’ng increasingly more capable of
absorbing and acting on recommendations and strategies furnished by
OICMA, OCLALAV, and other international organizations.

3. Training - Training for all levels of personnel will
be provided on a regional basis. Two regional Plant Protection
Training Centers ara to be established in Senegal and the Cameroon.
The centers will be available first for participants from
participating countries; secondly other Sahel countries; and thirdly
othér CWR countries. AID will support these training centers through
funds for construction and furnishing of dormitories (twenty student
capacity), operations, scholarships and per diem funds in each country.
In addition, the services of the Regional Plant Protection Trainiﬁg
Officer will be available to deveiop the curriculum and train two
instructors for each center. There will be courses for basic plant
protection field service techniques for field agents and a middle

level course for supervisors.
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High level or academic training will be available with AID
funds where pest control courses are available in African Universities,
France, Canada, or the United States.

In summary, the regilonal aspects of the project will be
directed from or through the AID Regional Project Manager by interlinking

systems for research, technical services, and thrée educational levels.
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PART II  PROJECT BACKGROUND

v A. Hietory and Development

l After reveral years of low food crop production in the Sahel States;
5 the year 1974, with better rainfall, promised an almoat average yield.

. However, réporta of insect attacks commenced in April and increased
rapidly from all countries through the crop harvests in November. This
facused attencion on losses caused by insects attacking food crops in
1974 but which hnva'actually bann_occurrlng in varying degrees of

intensity ever since farmers began cultivating food crops. These losses e o

been accepted as "normal" and no organized effort to contro} them was inliiated

by the colonial powers as had been done for commerical crops which were

intensively cultivated for export of raw materials to the Buropean markets,

The dramatic appearance of the several grasshopper species and the

larval stage of a species of army worm in 1974 helped to mobilize

activities of donor nations and world multi-donor organizations such as

FAO, FED, anl the EEC. The Office of Sahel Relfef Operations (0SRO) which

. had been organized in 1972 and effectively conducted food distribution

; efforts in Sahal States Ehrough food and monetary contributions orgsnized
an emergency short-term food crop protection project. feveral willies dallass
($4,115,000), consisting of cash, application equiprent, and mestly pesticides
were pledgad to OSRO by many donors. This effort was helpful and saved
thousande of tone of food grains but d;u to the enormous area lavalved

) could not posslbly save but a small portion, The area isvolved estends

from 16° West longitude to 16° East, or a linear distasce of abost

1900 miles! which would be longer than the entire U.5. Pacifie Coast

. [l - -
il e o e i Mg =i s oa o LN e -oth ol —
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project to begin in FY 75.Van informal international meeting, attended
by donor nations and multi-donor organizations be organized to get a
consensus <n what coutsqsvof action for Sahel pest control should be
taken. Thls meeting was held in Washington on December 11 and 12, 1974,
and it was attended by five members of international organizations such
as FAO, OCLALAV and OICMA, six bilateral donor nations' experts, ten

plant protection experts from AID, USDA, and the University of California.

Analysis of the situation and conclusions were made which resulted
in two unanimous recommendations for the NEAR TERM problem and the LONG-
TERM REQUIREMENTS for plant protection. It was unanimously agreed '"that
it is absolutely essential for each country to develop its own
institutional capability to maintain surveillance and control its

crop pedts."

The usqal rrocedure for identifying a project rests with each AID
field post. However because early belief was that such a project could
only be considered on a regional basis and could include up to seven
countries and because CWR field posts do not have the technical capability
for designing a plant protection project, the Central West.Africa Office
of the Africa burecau was assigned the task of prebaring thé Project
Identification Document (PID) forvthe entire program. The PID Qas written
in AID'W and transmitted as a telegram to the siy Sahel countries, the
Cameroon, and the other ma jor donorg on January 13th, 19?5.

All CWR field posts quickly responded with strong affirmative and
enthusiastic replies for such a projec; in their respective countries and
their.host governments concurrences and requests to be included in the

final bfoject design.



-16"
project to bég;p in FY 75, an informal international meeting. attended
by donor nafions and'muIti-dOnor organizations be orgdanized to get a
consensus on what coursés’of action for Sahel pest control should be
taken. This meetiﬁg was held in Washington on December 11 and 12, 1974,
and it was attended by fivé members of international organizations such

as' FAO, OCLALAV and OICMA, six bilateral donor nations' experts, ten

plant protaction exparts from AID, USDA, and the University of California.

Aﬁalyais of the situation and conclusions were made which résulted
in two unanimous recommendations for the NEAR TERM problem:and the LONG-
TERM REQUIREMENTS tor plant protection.‘rlt'waa unanimously agreed 'that
it is absolutely essential for each ﬁountry to develog its own .
inatitutional capability to maintain surveillance and control its

crop pedts,"

The usual procedure for identifying project rests with each AID
field post. However because earlQ belfef wae that such a project could
only be considered on a regional basis and coﬁld»include up to seven
countries and because CWR field posts do not have the technical capability
for designing a plant protection project, the Central West Africa Office
of the Africa Bureau wasbassigned the task of preparing the Project
Identification Document.(PID) for the entire program. The PID was written
iﬁ‘AIb!w and transmitted as a telegram to the siy Sahel countries, the
Camerobn, and the oﬁher major donors on January 13th, 1975,

All CWvaield posts quickly responded with strong affirmative and
enthusiastic replies for such a project in their respective countries and
their host governments concurrences and requests to be included in the

final project design.



-17-

On the basis of the field responses, Africa Bureau agreed to proceed
to the nert astep and prepare a Project Review Paper (PRP).' Again, instead
of each CWR field post completing the paper 16 collabération with the Sahel
States, it was prepared in Washington. The PRP was finally approved by the
Assistant Administrator for the Africa Bureau on March 4, 1975, with the
proviso that a Design Team be sent to all seven possible participating
countries to collect data necessary to procged to the final stage of
preparing a Project Paper. Again, instead of having each RDO/CDO write
its own country PP in close collaboration with the host governments for
whom the projects are designed, a Design Team -was organized to prepare a
PP for the Sahel areas only; The Design Team included an Agricultural
Adviser with training and evperience in economic entomology, and an A.I.D.
economist frcm the Development Support Office of the Alrica Bureau. The
Senior Agriculture Advisor for the AID Office of Central and West African
Affairs accompanied the team to Parls for consultatfon with the French
on the level o7 their plant protection inputs in the Sahkel countries and
then to Senegal for the first discussions with the Senegalese Government,
USAID, and OCLAlAV, which has headqua:ters in Dakar. The AID Technical
Assistance Bureau Agricultural Pest Management Specialist, who is also
an entomologist and Project Manager for several projects including
those for the control of bats, rats, birds, nematodes, tsetse [ly, aund
other pests attacking crops, livestock and man, met the team in Cameroon
and participated in meetings with AID and host country officials there
and in Chad.

To the extent possible, the CWR office has followed the Planning,

Budgeting, Accounting and Reporting (PBAR) system approach in order to
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The primary purpose of the first Regional Insect Control Project as
in this project, was to build in each nation the capabilitv of compating
locust outbreaks in localized areas before they could reach cultivated
farm lands.

The secondary purpose was to build an institutional organization that
was capable of motivating farmers through the building of a field
extension service to demonstrate to farmers the worthwhile insect control
activities on all crops.

The project was flexible and had from five to twelve participating
nations at various times, Their capabilities for conducting pest control

campalgns were varied and to reach a stége of proficiency in pest control
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took different periods of time for the various nations, as will happen
in the Sahgl.

Some nations could use aerial units for applying pesticides with
alrcraft. Therefore, pilot and mechanic training schools were established
in seven countfies with U.S. assistance, and the nations purchased fheir
own aircraft for these aerial operations.

As a result of this coordinated international effort, the locustg
were eventually attacked in their primary breeding grouuds of Ethiopia.
Swarms escaping from Ethiopia crossed the Red Sea to the Saudi Arabia
peninsula, they brad another generation and scattered as far as Bangladesh.
As improved techniques of survey, outbreak predictions, and application
techniques were developed ‘it enabled the countries to intensify efforts
into the previously inaccessible desert lccust primary breeding grounds
in Ethiopia. The successful conclusion of this project in 196> to reducc
losses from insect attacks and raise agricultural production through
mutually beneficial activities on a regional basis 1s an important example
of what can be accomplished by coordination and collaboration between
similarly afflicted countries, the United States, and other donors and

regional organizations.

This new project for the Four Sahel countries, most of which arc at

a stage of development similar to that of the Middle East countries when

the Regional Locust Control project was ifnitiated, is based on the same
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principles but does not, at least include at this time,establishing

‘individual aevial units. Some areial application capabilities will be
provided by SICMA and OCIAIAV to Combat Nesert Locuét. African Migratory
Locust and the Weaver Birds,

Extension must become organized to deal with community actibns when
these are necesséry, but the growers must be prepared to carry out the
actual plant protection themselves. Governments cannot possibiy mobilize
sufficient men, equipment and méterials'to.protect all fields at the time
optimum for protection.

Problems in Prior Experience

A major bottleneck or "gap" in agricultural crop
protection is extension. The plantation areas,or those in which the
government cr colonial powers had a vested interest as export commodities
have many of the anawers. An important concern is to motivate the small
or peasant farmers who are living on a subsistence basis, Extension is
an impoftant link in the improvement of peasant agriculture. The larger
grower benefits most from commercial crop plant protection. Under the
Insect Control project that the U,S. sponsored in the Middle
East, services become equally available to thz small farmer. Growers must
be educated to recognize signs and symptoms of pest damage, become aware
of the losses being caused, and be taught means of dealing with pests.
This educatfonal work should be Lhe most important work of the extensicon
service. |

Critics of this view’would agree that it does little good to protect
one ficld from pests if ueighboring ficlds are left unprotected, and for

this reason Government must step in and carry out plant protection itself.,

For some pests community action is necessary. For others, such as stem
borers of rice, sorghum and millet, individual plantings can bLe properly

‘protected regarcdless of the existence of adjacent unprotected ficlds.
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CRITERIA FOR COUNTRIES SELECTED TO PARTICIPATE IN THIS PROJECT

A primary objective of the field trip was to determine which countries
would be selected for particpation in the Sahel Food Crop Pfotection
project.s A4ID's financi;l ond technical‘inpuf constraints; host country
capability to provide operational and budgetary support, manpowef.necds,
and commitment to 1mprqvements in food productionj and the level and

possibility of other dopor support in the area of food crop protection

were all taken into careful consideration. Although the project is..
needed in all countries of the Sahel. The major factor in the

gselection of the Cameroon, Chad, Mauritania. and Senegal was the lack

of other donor activities in these countries in the protection of food
cropse The Canadian development assistance agency (CIDA) has undertaken
the creation and building of a food crop protection unit in Niger,
ameunting te $3 million in the first phase and $3 million additional in
the sectnd., The Government of Niger has committed $2 million and
another $700,000 in local currency for the FY 1975 budget. It is nct
likely that chey could support or absorb another project in plant
protection. The Niamey project has been in existence for about five
years, and is rapidly approaching the point whergin the Nigerien counter-
parts will be able to operate and maintain equipment and supplies, and

service the mejor food production areas., The major weak point in the
project is the lack of an effective and functioning extension organ to
reach and educate the small farmers, who grow most of the food crops,

in simple protection practices. CIDA is now in the process of designing
a similar project for Upper Volta, and has received an official request
from the Malian Covernment to implement a comparable project in Mali,

Given tho extont of actual and planned CIDA assistance in Niger,
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Upper Volta aad Mali, and those countries capabilities to ‘absorb more
projects, and AID's financial, technical, and administrative constraints;
(Agency probability of implementing and providing the necessary and
appropriate inputs on a timely basis for seven countries, as oppoéed to
four or three) the team felt that of the seven countries studied, Camerooun,
Chad, Mauritania and Senegal were the logical first choices. Senegal and

Cameroon offer the greater potential in absorptive capacity, availability

b

of manpower needs, and facilities for incountry training requirements;'
with Chad and Mauritania demonstrating a lesser potential in the areas
indicated above. Officials in all four countries expressed a high degrec

of enthusiasm aad interest in the project proposal. The Senegalese and
Cameroonian officials are prepared to identify training candidates and

locatc incountry training facilities as soon a5 possible after completion

of project agreement, It appears that Mauritania and Chad (whose iower

level trai;ing raquirements will be filled in Senegal and/or Zlamercan)

could not at this time identify and make available qualified candidates

for longer-term, higher level training but will do so?Early as possible. In the
meantime they will recruit and make available candidates for lower level
training in simple crop protection practices, and operation and maintenaucc

of pesticide appli:ation equipment and machinery., In addition, the Chiecfs

of the Senegal and Cameroon Crop Protecticn Units, as well as the Director

of Agriculture Services and the Cabinet for Rural Development 1n.Senega1;

and the Director of Agriculture Service in Cameroon, projected a greater

definitiveness in their ability to provide local resource support

(admninistrative and regulatory; physical training facilities; and



- 2~

manpower requirements) and in their commitment to increasing productivity
in the food crop sector. The Senegalese and Cameroonian authorities also
appeared tc have a clearer understanding of the scope and magnitude of
the proposal, the value of intendéd outputs, and the appropriatenéss of

the project in attaining increases in food production.

‘c. Other Donor Assistance

Every effort has been made to confer,collaborate and coordiﬁate with
other donors ﬁctivities;even before the conception of this prbject. The
Multi-Disciplinary Study Team for Crop frotection went to Senegal, Niger,
Mali, Ghana, Nigeria, Kenya, Tanzania add Ethiopia, during October and
September of 1972 and held technical ‘discussions with heads of research
organizations responsible for research and control work in thé Sahel.
These included the U.K. through COPRA, France through INRAT, 0.A.U.,
I.I.T.A. ICIPE, WARDA, OCLALAV, OICMA, FED, and others. The "History and
Developqgnt of the Project" section of this paper explain that one of the
main reasons the "Sahel Crop Pest Management Conference" was convened in
December 1974, was to build communications between all donors to prevent
"overlap" of activities.

The French Ministry of Ckooperation officials discussed the Pest Control

~at the above and
Project/meetings with AID, in Washington,/at the Technical Assistance
Projects meetings in January 1975.

This was followed by another meeting in Washington in February of
1975 with the officials of Canadian International Development Aésistance
(CIDA) to discuss collaboration on the Medium and Long-Term Sahel Food
Crop Protection Projects. At that time AID asked for reciprocal
ccordination from CIDA and requested their assistance in establishing

liaison with past research and control projects conducted by them in

Upper Volta and Niger.



On March 6th and 7th, 1975 the Project Design Team, on its way to
the Sahel, met in Paris with Ministry of Cooperation officials who are
responsible for the francophone countries' plant protection research a

control proiects in Africa.

The U.S+ has assumed the lead in initiating coordination;with other

donors for medium and long range plant protection projects., The Office

of Sahel Relief Operations (OSRO)was given leadership for short term
emergency insect control projects during 1974 when serious invasions in
Sahel Counctries by grasshoppers and army worms occurred. OSRO funds were
provided from several nations and much of their effort has initiated lcvols
of assistance for r@cipientsjdzgtcginally determined in April 1975 aftcr

a serles of meetings in Washington, Dakar, and Rome. The donation of
supplies equipnent and operating expenses has created awareness of the

pest problems in the individual countries. It has also emphasised the
necessity of collaborating between all donor and recipient states for

Sahel Food Crop Protection.

Office of Sahel Relief Operations (OSRO)

During the later months of 1974 OSRO contributed $100,000 for
pesticides to combat grasshoppers in arecas of those Sahel countries which

plant 'river recession crops."
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In 1975 CSRO hag mgde grants totalling $4,000,000:

Pesticides $2,580,000
Vebicles | 820,000
Equipment 150,000
Operation Budget Support 200,000
VAerial.Spraying 190,000
Contingency - 260;000

$4,000,000

These funds were divided between seven.Sahel countries including
Gambia. The vehicles, equipment and any pesticides remaining after the
1975 control campaign will be a welcome addition to the Sahel countrics
medium-term food crop protection campaign's. It is significant that
these funds are to be used only to control insects on food crops.

In addition, the United Nations Energy Urganization graated Chad
$400,000 for pesticides and $1,900,000 for fertilizer solely for cotton
production.,

Depending upon rainfall during the 1975 Sahel Food Crop year, it
is planned to disband OSRO. Each country has or is going to establish
and fund a plant protection organization to reduce food crop losses from

insects,

French activities for.Croﬁ Protection are concerned primarily with
research and control on commercial crop'pests. They have established and
supported for many years research centers for specific commercial croﬁs

such as cotton, coffee, cocoa, and fruits. There is a network of fifteecn

IRAT research stavions in Francophone countries of Africa serviced by ten
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protection specialists. A team of four grasshopper specialists arrived
in April 1975 to work for four years in Niger and Upper Volta. They will
do research on survey and prediction systems for grasshoppers population
forecasts. The French somecimes train country naitionals to eventually
man the pest control research centers, but /Sincﬁnost work has been uu
commercial crop no research entemologists for food crops are availal l:.
ORSTOM, a French group for conducting research overseas has becn

heavily financed for research on commercial cropse.

REGIONAL PEST CONTROL ORGANIZATIONS

The French were instrumental in establishing OCLALAV in 1963 for niun
Francophone states of Africa and also contributed funds for equiprent,
pesticides, and operational expenses since then. OICMA was founded in
1952 by Relgium, France, and the U.,K. for 20 countries,

These two regional planu protection organizdiions implement sur-

»
veillance in their areas of operation and particularly in arveas

not normally covered by national services. They maintain operationa’
bases and stocks of insecticides, fuel and control equipment. They u. ¢
take control of any infestations discovered directly by them and of -nv
others where thelr help is requested by the countries' natfonal servi
They attempt centralization and processing of information and frewm ti i
provide a serle¢s of forecasts and information on acridial infestation:.,
recognition of different species and an assessment of infestations both
in thelr own arca of operation and in countries with national teamn,
Some in-service training is provided.

OCLALAV

fhis regional organization has the primary responsibility for contve!l

of the desert locust and the weaver birds. OCLAIAV assets total over 1.4

million., It has many operational bascs and equipment throughout the “ahel



vith headquarters at Dakar, and Senegal. Although 1t 1s met efficially

responsible for grasshoppers, it has demonstrated sewe ability asd

villingness to conduct campaigns In areas accessible to fts equipmest

and spray aircraft against grasshoppers. OCLALAY has offeved a fow

courses in plant protection techaiques for the Sabel States, A plaw

protection training course was givea ia Freach at Dalar wader P20

auspices in Vebruary 1975 fer 25 participants fyom 12 cowntvies, @

has a radlo netvork to facilitate commumications im the segion, Wigt"
could ug

external emérgency assistance, OCLALAV/tyeat L0009 Bectases fow

grasshopper control in 1974, because they comld mor move goownd eguip i

and machinery fate position after the yaiss stasted ia July,

This ergenization suffers from a chyonic shostage of fumds,

»
SOuRLYY
Caneroon
Ivory Coast
Dahoney
Upper Volta
Mali
Mauritania
Nigev
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Chad

1o, 000
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The pledges for nine years amount to almost 867 million CFA
($4,127,000) of which over 690 million ($3,287,000) has not been paid!
Unless member nations make their pledges good, this truly regional
orpanization will bcco&e defunct.,

Organisacion Internadional sur le Criquet Migrateur Africain (OICMA)

This reglonal organization has the responsibiiity to monitor and to
mount campaigns in 20 member countries against the African migra;orxk
locust. In the Sudano-Sahelian‘zone it coordinates its activities Qith
those of OCLALAV. The two organizations can use their equipment, pesticide
supplies ard personnel in emergehcy grasshopper control if they are not
engaged against the locusts; however, since OICMA is also shprt fundéd
the combined resources are inadequate to meet needs. The
adminintrative headquarters for OTCMA is Bamako, Mali. The principal
resenych and control base is located at Kara, Mali, approximately 400
kilometers northeast of Bamako. A satellite base is being established
at Maidupulr, Nigeria, with a secondary base at Garoua, Cameroon. They
have asscts of over $1,500,000 but have an annual shortage for

operating costs,

Each courtry visited was not satisfied with the services they'received
from OICMA axd OCLALCV and many were planning to discontinue contributions.
The French, e¢c the Paris meeting, indicated an unwillingness to further
dupport the orgunizations financially because of their 1n§bility to move
cquipment and supplies and effectively conduct a campaign against grasshoppers
and other fnoccts besides the Desert Locust or the Weaver Birds. A gtudy of

those two orgarizations was made by a USDA team of experts in July, August and
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September of 1974 and recommendations were made for improving this
operation by more contributions for replacing worn our vehicles and
equipment and developing improved techniques.,

5S¢ Food and Agriculture Organization (FAQ) - West Africa Plant
Protection Activities '

Countries
Covered Headquarters Particulars Experts
OCLALAV Dakar, Desert locust research 1 Desert locust offlcer

member countries  Senegal

Senegal Dakar Horticulture development 1 Plant pathoXYogist
Upper Volta Cotton phyllodis 1 Entomologist
OICMA member ‘Bamako ‘and Research of African 1 Project Manager
countries Kura Macina, migratory locust L Insect ecologist
Mali 1 Plant ecologist
Part-time meteorolcgis
OCLALAV member Dakar Grain eating bird 1 Project Manager
countries and control 1 Aniwal ecclegist
Sudan 1 Bird control specialist
OCLALAV . Ndjamena, ﬁrain eating bird 1 Project Manager
member countries  Chad ontrol 1 Aniral ecologist

1 Bird control specizlist
In addition, a training cpurse in Crop Pests and Desert Locusts
jointly sponsored with OCLALAV as mentioned above was held in Dakar
beginning 17 February 1975 for a period of 5 weeks. A similar course
was held in 1974 in Nairobi for English-speaking countries of Africa
The above-mentioned course for the French-speaking West African countries
will be repezted in }976 and 1977.

6. The West African Rice Development Association (WARDA), with headquarters

in Monrovia,\Liberia, has included crop protection research in its program

to increase rice production in 13 West African countries.

7. Canada, CIDn has established and funded a large, food crop pfoteétion
and plant quarantine program in Niger. A team is nbw in Upper Volta
designing the same type and size project. They have been requested to
establish the same type of project for protection of cereal grains in Mali.

These programs are described in detail in other sections of this paper and
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explain why the three countries were not recommended by the Design Team

to be included in the AID Food Crop Protection Project.

8. United Kinpdom, COPR of ODM has been working closely with the regional

locust organizations and has other projedts on birds, grasshoppers and
termites in Africa such as the one at the University of Ibadan.
9. United States.

In recent years, assistance has been limited to thé grasshopper out-
breaks, through donations to OSRO. Some food crop production projecgi Like
the Cereals Production Project in Niger and the Seed Project in the Camecroon
have included crop protection activities by developing resistant variectics,
farmer packages for increasing production that includes integrated pest
management, and training extension personnel in insect central techniques
The U.S. has been supporting for several years the WARDA project for
increasing rice production in West Africa. Research for integrated pest
managemegt systems is an integral part of the project and results are
avallable tc many African nations.

Several research stations which the U,S. has been strongly supporting ;
such as those in East Africa, Nigeria and other locations, have been developing
better strains of Sorghum, millet, and maize which include resistance to
insect and disease attacks.

We are assisting these reglonal research projects to coordinate acti~-
vities by building an infer-linking network for systematic planning and

distribution uf research results to benefit farmers,
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PART II1 PROJECT ANALYSIS

A. Economic Analysis
The most reliable and detailed statistics on harvest losses are

those published in the U.S. These reports have become more comprehensive
as a result of broader and ﬁore accurate-sﬁrveys seing conducted. The
data is conllected by survey and detection stations strategically located
throughout the U.S.,which regularly inspect a certain number of farms
chosen because of their representative gross-section (e.g. a set of farms
representing both ‘similar and dissimilar growing conditions). This
method of collectlon, in association with regular loss analysgis, has
produced estimated values which closely approach the real values. As
might he expected, comparable data frzom the participating countries does
not exist for aggregate agriculture production - and esneciallv for
cereal food production. Other elements of an exercise of this nature
would normally include: (a) crop losses following the appearance of new
plant diseases and pests, or insects; (b) results of experimental tests;
(c) analysis of all-risk crop insurance schemes; and (d) indirect crop
losses. These are in addition to the central focus of this analysis,
which 1s direct food crop losses. As alluded to ecarlier, the wide
range of variztions in statistical estimates for aggregate agricultural
output; ylelds; cultivated area; and market prices in the particivating
countries is well documented in existing literature. However, it is

assumed that the data base used in this analysis is representative
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of actual conditions, and as such, sufficient for intended bufposes
(keeping in mind that the analysis as presented in this paper is
illustrative) designed to indicate attainable conditions in conjunction
with certain protectiop activities - rather than as a matter of fuct.

1. Macro_economic - effects of pest, disease, and weed infestatlon«

on the field production of selected food crops.

The influence of plant diseases, insetts, pests, and weeds on agricul-
ture production has been recorded in the very earliest historical
documents preserved and handed down through the centuries. In many
cases (sec Curshman, bibliography) locust invasions have proven to be the
cause of famires. A case in point 1s reported to have occurred during
the year 873 when huge swarms of locusts appeared in Germany, France,

and Ttaly; spreading as far as Snain, The outbreak of famine was confine:

to localized regions in Germany as the locusts appeared just prior to
harvest. When they arrived in other regions, the farmers there had
already gathered the harveat., Similar experiences were reported to the

design tcam during the field study for this project.
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The present day recurrent shortages
of food in the Sahel countries of Africa are due in part to the heuvy
food crop loanses caused not only by pest and insects, but plant discascs
and, especially weeds. Apart frém catastrophic infestations such as
has occurred in parts of the Sahel during the past crop year, loss
estimates to ouvr knowledge have not been made in these countries for
different crops, different areas, on different causal factors. In this
annlysis, the available data will to the extent possible be summarizced
and evaluated without regards to weight of very c.nsiderable uncertainty
factors (fipures published by the USDA for =ron losses in the U.S. arc
alwave arcornan{ed by a reference to possible sources of error)., In
any event 1t is certain that the losses are of considerable quantity,
and involve huge sums of money. The losses to selected crops in the
U.S., as summarized in USDA Agriculture handbook 291.“Losacs in

’,
Agriculturc, are as followsa:
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Diseases Nematodes Insects Weeds
2 X X _2
Corn 12 .3 | 12 10
Grain Sorghum 9 ; 9 13
Rice 7 - 4 17
Wheat 14 - 6 12
Soybeans 14 2 8 17

When one considers that the lose to potential yield in the U.S.
even with generally effective protective measures, exceeds in many cosis
30X or more, the validity of the loas estimates compiled for the
participating countries becomes more apparent. In collecting inforiavicr
for this project, the design team focused on four principal crops) v 1°
garphum, matze  and vica, These crops, especially millet and sorghu
and to some extent mafze, are the major cereals grown by the small [ .rio
in the participating ceountrics for domestic consumption. Damage c.tir it
due to peats, discases, and weeds were compiled for each of
the major crops in all four countrics. Loss estimates for all causal
factors; pents, disease, and weeds are as summarized below in percentapos

for 1974: and in Table 111, Part 1V, and in Annexes.

Cameroon Chad Maurftania Scnepal

Renge (%) Range(2)  Reepe (0) Biege (3)
Millet & Sorghun 27 57 29 60 27 55 27 55
Maize 33 69 33 69 3] 69 JJ 69

Rice 20 42 20 42 20 42 20 42
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A brief note of the above table shows that losses range from
1/5 to 1/3 of recorded production when using low estimates. High
estimates indicate losses in the area of 2/5 to 3/5 of actual production.
Given the present lack of protective measures in the production of food
crops, and consldering the losses experienced by U.S. farmers, the high
estimates for the participating countries are likely to be an under-
estimation of real damages. Given the above, coupled with the fact that
stored, or pcgt harvest losses were not included,  the estimates of
high losses are extremely conservative.

a. Millet and Sorghum - millet and sorghum of numerous species and
varieties are extensively grown in the relatively arid regions of the
participating ccuntrles (See table V); and is a traditional staple for
a major portion of each country's populace, especially those small
farmers who fall within the category of rural poor, The farming
practices of the farmers are gencrally very simple, 1In areas vhere
rain-fall cau be expected during certain periods of the year, cultivation
is relatively more intense, with subscquent higher yilelds than in arcas
vhere rain-fall 18 rare, but where flood - recession cultivation is
primarlly employed on or adjacent to river banks.l/ The average
(pre-drought) yields for millet/sorghum in the participating countries

are an follows:zj

l/oxcept {n Mauritania, whore yields under flood receasion cultivation
exceed yleldn from rain-fed cultivation becawuse of the spprodic and
{rregular occurance of rain-fall,

2 hara couplled from Sahel Mid-teem Prograom Project Poper for Senepal, and
from the 1975 DAP Report for Cameroon, Chad, and Mauricania,
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Recorded Potential loss

Country Crop Yield Yield Differential
(kg/ha) (kg/ha) (kg/ha)

Cameroon Millet/Sorghum 650 1,007 357

Chagd Millet/Sprghum 475 760 285

Mauritania Millet/Sorghum 350 542 192

Senegal Millet/Sorghum 500 775 275

The loss differential, defined as the quantity realizable if lossc:
had not occuvred, could be dramatically 'reduced through the introductica
of effectiQe protective measures, d:pendent upon the number of hectarcs
cultivated and the size of the family unit. A 50% reduction in damazcs
would have negated the need for external grain donations and imports of
foud grains to weet domestic production gaps in Chad and the Camerouns,
and would have reduced Senegal needs by some 1/4. 1In Mauritania, the
ratio of population to cultivatable land (given yield factors), would
not mathematically allow such spectucular results.

External Donor

vrain Needs Cercal Imports Base Year
(1974 - 19735)

Cameroon T 159,000 MT 1972
Chad 25,000 MT 2/11,000 Mr 1973
Mauritania 75,000 MT 91,000 MT 1973
Senegal 40,000 MT 338,000 MT 1973
!Jnot avinilable

2

incomplete

SOURCE: CWR Drought Desk and Table 1V, Statistical Annex



© - 38 -

Between July 1974 and July-1975, external grain donations to all
Sahel countries totaled some 332,000 MT.

b. _Maiz> and Rice: These two cereals, while not as extensively

grown in the Sahel as is millet and sorghum, are the next most

important grains produced domestically in the participating countries

In Senegal and Mauritania, and to a lesser extent in Chad and the
Cameroons, rice is very important as a staple. Except for the Cameroons,
Rice imports exceed in quantity all other cereal impérrs (see table 1IV),
The losses and potential for rice and maize in the four countries are

as indicated below:

Production Losses Potential Production
Rice Maize Rice Maize Rice Maize
(000 MI) (000 MT) (000 i.1)
Cameroon - 350 - 241 - 591
Chad 30 - 13 - 43 -
Mauritania . - - - - - -
Senegal 50 20 21 14 71 34

SOURCE: Table VI, Statistical Annex

c. Caugal Factors: In all countries, and for all crops surveycd

except for rice, weed caused losses matched or exceeded losses caused by
pests or diseases (see table III). Some 45% of total losses for all crops
was directly attributed to weeds, with maize, millet and sorghum most
affected. The second mosct important cause of losses to all crops were
pests which caused approximately 36%Z of estimated losses, the effects
distributed nqually among all crops, except in Chad where millet and

sorghum were more severely affected by pest damage than were other cercal
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crops. Disecase caused 1?ssés wefe less severe than all dther‘causes,
being responsible for some 197 of total damage. Disease affected the
yield of malze more than any other cefeal, followed'bf millet,
sorghum, and ricé.

2. Micro economic - Economics of Pesticide Use

a. Econonics of pesticlde use and optimum dosage
The extent to which pesticides, herbicides, fungicides, or
insecticides will be used by farmers depend largely on the margin of
profit they will obtain from its use. The economic optimum treatment
is that which gives the largest net profit in the prevailing cost-price
situation. The optimum appliéation is not the one which mezxianilzes the
yield, Luet will usvally be smaller Lhan the treztment which pives wmarinon
yield. ‘vhe factors which determine optimum ctreatment and economics ol
pesticide use are:
1. Expected increase in production from each increment of
pesticide applied.
2. Cost per unit of pesticide and cost of application.
3. Price per unit of output.
4, Additional cost, if any, involved in marketing, etc.
Data on Item 1 is best obtained f£rom application experiments in
cultivators fields to test different lecvels of treatment. By fitting
a sultable response curve to the yleld data obtained at different lecvels
of pesticide application, the responses coresponding to different ratoes
of pesticide application can be estimated. From the response curves
thus fitted the optimum dosage can be determined for a given set of costs

and prices. For example, if we find that response to optimum dressing
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in a partinular agro-climatic region is as illustrated below:

OPTIMUM PESTICIDE TREATMENT AND THE ECONOMICS OF
PESTICIDE USE, MILLET AND SORGHUM CROPS -

Region/ Optimum " Response to Profit on
Country Treatment Optimum Treatment Net Protit  Investment
1/cameroon 20 kg/ha BHC 357 kg/ha 4,147 CFA  124%
Z/Chad 20 kg/ha BHC 285 kg/ha 3,775 CFA ' 113%
Y senegal 26 ke/ha BHC 275 kg/ha 4,950CFA  150%

' 1/ 2/ 3/ :
Note: Price of 1 kg of millet or sorghum - =/21 CFA, </25 CFA, 30 CFA cost

of 1 kg of BHC - 1/152 cFA, 3/150 cFa.

Optimum treatment ‘(al1 crops) dependent upon type, strength and tO\LLLt, ~
chemical_soil ecolsgy; level and type, of week,pest or insect species infeutat! e

Thé€ example used above assumes 100 percent control of causal fCLLox~ K;:::“”
of dizenac.

If in fact t¢rials indicate a 50 percent effectiveness in control then the

optimum treatment and response would be as follows:

Region/ Optimum Response to Profit on
Country Treatment Optimum Treatment Net Profit Investment
Cameroon 20 kg/ha BHC 179 kg/ha 409 CFA 12%
Chad 20 kg/ha BHC 143 kg/ha 225 CFA 7%
Senegal 20 kg/ha BHC 138 kg/ha 840 CFA 257

In calculating the margin of profit above, only the cost of pesticide
sprayer, duster
and the price of output have been taken into account. The optimum

treatment is assumed as given. The margin of profit will be further

reduced if account is taken of labor costs, other cost of pesticide applica-
tion, and additional harvesting and marketing costs. Incremental and total
COStS bf labor and application will differ with the method of pesticide

application, the area treated, and the potential yield. It is further
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assumed that the response in yield 1s due to pesticide treatment, and
not attributal to other factors, such as improvement of soil cultiva-
tion, fertilization, seed varieties, etc. These factors, should be
allowed for in evaluating mean responses from experiments, and shoul.l
be allowed for in calculating the net profit to the farmer. It is
generally difficult however, to make precise estimates of such
uncertainties. The ovefall effect of these various factors 1s to
reduce both the optimum dressing and the net profit attributable to
pesticide application.

b. Response in yield to pesticide treatments.

Experiments on the responses corresponding to different levels ot
treatment in the selected countries have not been conducted for food
crops. It is necessary that the project manager's work plan incluic
farmer field method and result demonstrations to determinc response
curves with different levels of dressing, for selected food crops, tu
different agro-climatic zones, using different pesticides, and with
different mechods of application. Once this basic data fs collected nd
processed, a more precise cost of benefit ratio and optimum treatnment
estimate can be obtained for different regfons and crops in cach councr -
An indicaticn of possible results can be demonstrated however by a
comparison of yield Increases obtained In other developing countries
around the world where conditions are of a similar nature.

In Ceylon, Gristljrcported that chemical weed control increaned
rice yields by 19%. Angladette compared the yiclds obtafned by differect
methods and found that a wooden harrow produced yields 36% above thone

obtained by "incomplete control." In Madagascar, experiments usinyg

1/ A1l references are listed in Bibliography.
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On the basis of voluminous data, however, one may question the
validity or the assumption that all of the values attributed to weather
can be pronerly credited to meteorological conditions alone. Temperature,
humidity, and rainfall affect insects, as well as plant development, and
the populations of many of our most destructive insect peéts rise and fall
with changing meteorolggical conditions. Anyone familiar with agriculture
in the Midwast 1is aware of the disastrous chinch bﬁg outbreak that
accompanied the drought in 1933-34. the great grasshopper plague of the
drought year 1936, and the combined attack by these two pests in 1947,
but perhaps only a practical field entomologist would be aware of the
unusual insect problems of so-called lesser or minor drought years, c.g.,
chinch bugs ané corn borgrs in 1944 and 1945, and the lesser but combincd
outbreaks of grasshoppers, armyworms, chinch bugs, and corn borers in
1953, '54, and '55. While it may be difficult or even impoissible
actually to isolate and evaluate the portions of reduced yield due to

each factor, it seems incomplete to credit it all to weather, as 1f the

insects did not exist. This 1is particularly true when many etomologists,
hundreds of country farm advisers, and thousands of farmers are aware
that fields or parts of fields protected from the insects produced

filr . crops, while adjacent unprotected planting produced little or
nothing. In any event, a minimum reduction in current losses must be
realized in order to meet the expense of protection inputs. Given

the present costs, our calculations indicate the requirements be
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as follows for Millet and Sorghuh:

Minimum Reduction Resulting - Increase
'in Current Losses in Yields
Cameroon 41% 146 Kg/ha
Chad 432 126 Kg/ha
Senegal 36% 99 Kg/ha

B. Technical Analysis: Entomology

(1) Insect Pest Problems and Potential for Pcst Management

Most major insect species have been jdentified in the Sahel countries
However, there are in some areas affecting food crops; complexes of insects
that ara completely understood. As new crops are introduced and large
areas brought under cultivation, careful studies to determine the damage
potential of insects are essential. Virtually all agricultural crops are
faced with a complex of serious pest problems and losses on crops are
generally high, and as mentioned later below usually beyond tolerable
levels,

There are several factors which favor development of food crop pest
management in the Sahel. With the possible exceptions of cash crops sucn
as cocoa, peanuts, cotton, and coffeé, the relatively small amounts of
insecticide uscd have not resulted in massive upsets of beneficial fauna
as 1s the case in so ﬁany areas of the world. Also, in most areas the
farms are small, diversified and somewhat isolated; factors which do not
lead‘to ecosystem }nstability. To date, consumers are not s0 sophisticated

as to demand produce free of insect damage or presence. An adequate

food supply at low cost is more important than produce appearance thus
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putting a reducedldemand for insecticide use. Likewise the subsistence
farmer cannot afford fertilizers and insecticides despite his need.
This places a premium upon non-chemical methods of pest management --
e.g. érop rotation, host-free periods, host plant resistance, crop
residue destruction, early and late planting or maturing varieties.

There is some attention being given to integrated pest manégement,
but with the exception of a few people, mostly in inte:national centers,
e.g. IITA and cocoa research institutes, little is done.

There ic great need for research on hon-chemical methods of pest
control., Modifying time of planting for example, is promising for control
of scrghum midge ard several other pests; stalk destruction to reduce
carryover of the stem borer species so damaging and commom to wmillet,
sorghum, wmaize and other crops 1s important. ‘lhere are host-plant
resistance studies at IITA in Ibadan, Nigeria (AID Major Cerc:ils Project)
and in Zairec plus in a few other placcs. In gencral, however, new
varieties being daveloped, e.g. by IRAT, have no entomologist checking
‘them on a continuing basis for increased (or decreased) susceptibility
to pest like stem borers and shoot-flies.

(2) Losses to Insects and Other Arthropods

Very few cases of losses caused by insects have been quantified, but
it 1s apparent, that in many years losses are beyond tolerable levels on
most crops in virtually all areas visited. Losses may be total in cases of
mass invasion of migratory locusts, mainly the African migratory locust and
desert locust, and only constant monitoring and application of prompt-
control measures by various organizations prevent occasional widespread
devastation froﬁ ocrurring. Complexes of termites are noted as pcsts‘of

many crops, the amount of damage being largely unknown. Perhaps
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equally or even more serious is the destruction of soil organic matter,
An unidentified "spjke" or earworm has caused significant losses in
millet production throughout the Sahel for the last five years,

Stored product insects are extremely serious in all areas visited,
In some dry areas losses in storage at the farm level ynder traditfonal
small storsge conditions are considered acceptable; losses are greater in
more humid areas. In commercial storage losses are consistently high.
It should be noted that cereals stored for consumption in the off-pro-
duction geason may be heavily infested but because of the general food
shortages there is no differential in price between infested and non-
infested stock. Thus there is inadequate incentive to maintain clean
stored products.

(3) 1Insecticide Use and Problems

Clearly crop production could be substantially increased 1f
ingecticides were applied propexrly. 1In all countries little is used with
exception of some seed dressing, some on stored products and some
subsidized use on cash crops. Farmers producing at the subsistence
level simply carnot afford insecticides, fertilizers, etc. at the
present time (or in the foreseeable future). Many do not deal in ncucy
to any extent, but only barter and trade the commodity for their
necessities.

Because little insecticide is used, pesticide resistance is not a

at the presentation.
serious problem/ It is suspected in a few cases but not confirmed in
any reasonable wuy. There is no monitoring of population levels of

insects at the farmer level in determination of need for pesticide

application. Only in very few cases on major cash crops are approximate
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economic thresholds of pest populations necessitating treatment
established.

The organochloride insecticides are normally the chemicals of choice
where insecticides are applied. MHeavy reliance is placed upon BHC. There
is n¢ discernible effect on the environment from use of this compouud,
presumably due to relatively small total amounts applied and 1ts luw
toxicity and short residual effect. Stem borers are a serious
problem throughout Africa and DDT 1is the insecticide of choice. The
genceral feeling throughout countries visited 1s that there 1is a need [for
compounds such as the organochlorines because of their relatively long
residual on thc crop, thelr comparative safety in handling, ond becausa
they are less expensive. A few locations, lile IITA, are working with
shorter-lived organophosphorous and carbamate insecticides: 'n fact, their
use 1s sugpgested in quite a number of areas.

In very few cases have pest problems changed radically or have pest
. complexes been altered from widespread and repeated applications of
insecticides. 1n Senepal, the experimant station thought 1t had inscct

under
and disease oroblems / reasonable control but increascd i{rrigation .and
better agronumie practices have forced them to resume plant protection
research., We suspect this applied mainly to experiment station plantings,
however.

Some reasearch on biological control has been done In Africa by the
French and Bricish, but certainly more 18 nceded, although {t continucs
at a low level. The French, for example, plan to import stem borer
parasites. Other importations of exotic bilological control speciesn have

been made but a great deal more basic research is nceded to fdent(fy
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wvhat is,present and what might_be uscful to import. It.is our feeling
that this is particularly important on the basic food crops as much
more attenticn has been given to the important cash crops. The French
said they were going to increase input here, however. For example,
they said that in Senegal there is fairly effective biological cont:aul
on millet midge i{f planted at tﬁe proper time but that there were uo
indigenous parasites of sorghum midge.

(4) General Insecct Pests.

There arc many insect pests which are common to the Sah~l
countries. Stam borers, for exnmple, are serious pests throughout,
but as specles vary somewhat on host plants attacked, they should be
considered in the discussion of individual countries. There are over insec
peast complexes. however. which can be discussed best in this wgeneral
section.

(a) Mipratory locusts. The ages-old problem of massed swarns

of migratory locusts leaving devastation throughout their (lipght
pattern from remote breeding sites 18 well recognized. This {s an
internattional problem as the swarms cross country boundarfes In
flights cften of many hundreds of miles. The two predominant
specics irvolved are the historically notorious desert locusts,

Schistocerca gregaria, and the African migratory locust, Locust

d

migratoria.

(b) Crasshoppers. Numerous grasshopper specles occur

in large populations throughout African areas, The

variegated locust, Zonocerus varicpatus, was particularly evident

in weatern Africa, Abundant evidence of fceding on many type: of
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vegetation not usually preferred occurred in 1974, ?eediqg is
common on foliage and fruit but is noted as being particularly
damaging to seedling crops with plant death common. Little is
known apparently regarding population abundance and economic damage,

Plant Pacholopy

Losscs from plant discases is heavy in all countries. Programs for
controllirg these diseases varied greatly among the countries. Thelr
efforts arc maiunly devoted tb research on the cash crops and to teacliing
Thus while scme countrices have made a gtart in training local persourcl
in plant pathology, the prioritics for their services seem to have buon
placed on cash crops and teaching, with little effort being cevoled (o
controllirg diceaccc on food crops.

One disquieting note 18 the reluctance detected in some countries
to share informition on pest control of crops with other cointries thnu
may be their competitors fn the market., A {reer flow of infermation
among countrier would result in more efficicnt utilizatfon of limited
resources by reducing duplication of efforts and by more effective
planning of ckperiments based on information obtained in more than
onc country

In some of the countries there is great interest in expanding
vegetable, {ruite and floral crops for export, primarily to the
Europcan market. Discases are particularly abundant on these cropr and
may be cxpocted to flourish when acreages of these crops are planted,
Succesnful produccion of these crops will necessitate a sound program of

discnse control.,
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Nematology

African countries have serious nematode problems that need attention
as part of an overall pest management program. For the most part, there
is less knowledge concerhing the’role of nematodes in crop production
than that which is available for insects and plant diseases. Plant-
pathogenic nematodes are by nature debilitating organisms, rarely killing
plants outright. Bacause of their subtle nature, they often go un-
recoenized. nr the damecge they cause 18 attributed to cther causes.
Specific nematode problems have not been identified or correlated with
crop losses ard conscquently little attention is being given to this
group of organisms. The group at Dakar, working at the ORSTOM laboratory,
are doing an excellent job but they can only do so much. The nematologist
in Ghana has ltcen on the job for several months and his facilities and
other resources for work-are very meager but improving. The International
Institute of Tropical Agriculture at Ibadan has a very competent
nematologist and the prograu there holds considerable promise, At the
Universities in ligeria the nematologists arc getting programs underway
and neced addirional resources for effective work.

In general the needs are great in most countries for additional
acientists trained in nematology. Even a recognition of the problems is
dependent upor a person trained for asurvey and diagnostic work. Once
this is done, then information on control already available from other
parts of the world can he put to use. Such information includes the use
of clean planting atock, resistant varicties and crop rotation schemes
where applicable. Furthermore, trained scientists are urgently needed to

initiate long and short term research projects designed to gain in-
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formation nn local problems essential to development of effective
control meacures.

Weed Science

Agriculture in the countries visited is primarily subsistence with
few monetary inputs or improved methods and with little capital return.
Weeds are one of the major deterrent factors in expanding agricultural
production. Anv program such as weed control or increasing fertility
levels must bSe integrated into a total system. At present there is
abundant rural labor to handle most weed problems in a subsistence
agriculture.economy, given the labor shortagee durine plantine and

harvesting. Hovever, this picture could change or be changed
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by increasing the number of hectares each farmer is to handle.
Controllinrg weeds by haﬁd limits the number of hectares he can till; and
if this number is to be increased from the current 1-3 hectares to cven
5~10 hectares, improved weed control practices are necessary. Cﬁltural
practices such as cultivation using animal powér is one of the first
steps. The use of chemicals (Herbicides) for weed control can

perhaps be cornsidered in the early critical stages (up to 1 month after
emergence of the crop) to allow a farmer to till or seed a larger arca.

In plantation areas (coffee, cocoa. and cotton) extensive use of
herbicides 1s being made with good success. Here there is Capital input
as well as capltal return that will allow for improved methods. As more
industry and urbanization develops and the need for increased agricultural
production Yy fewer people becomes necessary, weed contrnl programg. will
become more important in food and feed crops. However, large scale
mechanized programs and the widespread use of herbicldes for weed control
does not seem feasible with no industry to use the labor if it is removed
from agriculture, Current agricultural programs must be set up to usc
labor under the existing conditions in these areas.

In certain areas if the current production practices of mixed
cropping is changed and more mechanical cleafing is done, the damage
produced by soil erosion in open land will necessitate the use of
herbicides which do not disturb the soil.

The two major weed problems observed in the countries visited were-

nutsedge, Cyperus esculentus and Cyperus rotundus, and witchweed, Striga

hermontheca, and other species. There are many broadleaved species that

infest the cropped area, however, these are controlled by hand. Hand
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labor while reducing the population and perhaps reducing competition
has not Leen successful in effectively controlling nutsedge or Striga.

More complete surveyé of the weed problem in most areas and
cropping patterns are necessary with a consideration of species that
are predom’nant problems in each ecological zone or cropping system and
the competitive nature of the populations. It would be most important
to know the levzl of population of nutsedge and Striga that will
actually produce yield reductions. The information that is available on
weed competition from other parts of the world may not be applicable in
the tropical areas because of differences in weed species and growing
conditions. It is important in the development of a weed control
program to establish the level of population that will be economically
competitive.

It is felt that the first consideration for the control of Striga
in millet, sorghum, and cowpeas in the areas of subsistence agriculture
should be host plant tolerance. Again 1t 1s necessary to establish what
levels of infestation are competitive. The use of trap crops in rotational
systems should z1so be considered. However, in many areas which are
semi-arid and where millet and sorghum are the major crops, there is at present
little opportunity to make minor changes in cropping patterns to
combat Striga.

Studies on the ecological shifts in weed populations as cropping
systems or rotations change or in current continuous mixed cropping
programs are needcd to establish what. future problems and control
programs will entail. If herbicides are brought into these programs

there will be shifts in weed populaticus similar to what has happened
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in other areas using herbicides continuously fqr geveral years., While
ecological shifts have not occurred widely under current productibn
practices scme are apparent. The shift a year or so after the slash
and burn procedure from primarily a broadleaf infestation to a grass

problem primarily guinea-fowl or itch grass, Rottoboellia exaltata,

is evident.

The use of herbicides in Africa is very limited. As indicated
earlier, use 1s primarily limited to plantation type cropé. Residues
of herbicides on crops, in soll and water are not a problem. Rsastarch
to provide information for the future would be valuable for tpat time
that extensive shifts in cropping systems involved extensive use of
herbicides.

There 1e¢ no work on the integrated systems from the standpoint of
the problem of weeds serving as a host for other pests. It is felt
that pest management must be a package program tied closely to total
production systems.

Research on weed control at experiment stations is
quite limited. However, at present it is more important that the
production type agronomists or crop specialists be concerned with weed
problems as it involves a complete cropping pattern. There are programs
at the experlment. stations (IRAT, IITA) where herbicides are being
evaluatéd. I is felt that presently it 1s more important to find a
place for prover chemicals in current and changing cropping systems than

to evaluate new chemicals.

Bird Depredation

Toward the favannah part of central Africa, bird depredation
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represents the most serious plamt protection problem. This includes an
area of apprximately 20% of Africa and the seriousness of the problem
is intensified ry the drought and general lack of available food. The
main problem is associated with Quelea; however as new crops are
introduced and developed, other birds are becoming of increasing
importance. At present #he most serious economic loss is that of millet
and sorghum. Estimates of annual devastation range from complete locses
in certain valleys of Senegal to millions of dollars of losses in Svlan.
'
It is generally agreed that it will be impossible to implement :iz:iv of
the programs associated with the "green revolution" until bird Zepzedation
can be brought under ‘control.

Summary

In attaining the objective of reducing pre and post-harvcst crop
damages due to the causal factors described above, major techaical
constaints were considered in designing the project. The first major
conatraint 15 of an economic nature. Given the producer price of food
crops, the tecanology of new inputs must resplt in a reduction in the
unit cost of fooa crop output. The second.major constraint in attaining
project objecvives is the ability of project components to influence the
cultivation practices of the target group.

Recognizing these two major constraints, a package of integrated
management practices has been proposed which primarily represent rather
minor adaptation of existing praétices. Due to the simplicity of the
package, dramatic increases will not occur immediately (except in cases where

chemical treatment 1s involved). The value of its use 18 to make
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farmers to further adopt other techaological piacticas, A% swscaish
produces new techno'oglcal immovatiems, 2 favorable ewdtwsal ewsisommon
vill be available with ideatifiable channels of @istoibution, & ww oo
responsibility of the project mamager will be 1o collect and Sdenniig
nev technology applicable to host cowntry comditions, The pianasy
package of practices include the followisg elements:

1. Cultural controls - encoursgisg the mamipuiation of plowiiag
dates; plant spacing; residue destrueiion; imtesplanting; esew #E Lo
prompt and thorough weeding] trap crops) ete,

2, Hoat ’_‘Aﬂt hﬁ!!llﬂf;ﬁ = emcourage the wee of past aad diswian

renintant sead varieties, sasurinz that the resistasee Faedar fos o
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enimies,
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a complement to other contrel measures] er 1a 1iew of ather nediods
viien deencd necessary by spatial, tespoval, ewviresmestal, econemis, o3
other considerations,

This package of practices has beca kept sinple by design and wiil

emphnnize the use of non-chemieal contrels vhere feasible, The wnies-

lying principle of integrated pest mansgement is baowm a8 the “d\suy
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field" concept. In other words, pest populations can be tolerated

and should be aliowed at levels, thaf have no significant effect on
crop yleld. The mere presence of an insect pest is not a threat of
economic damage. If a pest is completely eliminated,many of the
regulating factors (i.e.. predators and natural enemies) of the
eco-gystem will also disappear. If the pest reinvades the eco-system in
tl:e absence of these critical regulating components, as it is almost
certain to do, the pest management system could no longer function as a
self-generating process. Integrated pest management is thus <c? -ed as
the utilizetion of all suitable techniques to reduce or maintain pest
populations at or below levels which would cause injury of aconomic
importance to agriculture,

As stated earlier, the first major constraint is of an economic
nature. This is a subject about which it is very difficult to make
definitive statements: 1t 1s easy to determine what is spent during a
given period on chemical commoditie?, but it is not easy to determine
the precise returns we accrue from this expense., This is because there
are few, if any, satisfactory statistics on the value of the crop
saved by pest control practices. The damage that occurs in spite of
these expenses is fairly easily deterwmined, but to determine what
loss would have been inflicted if no chemical contrgls had been used
is almost impossiblc except in experimental tests.

The first and most important basic element in integrated control
systems is the principle of economic thresholds. An economic threshold
in this contex% is the level at which damage can no longer be tolerated

and, hence, the Jevel at or before which it is desirable to initiate
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deliberate / activitics. The determination of these thresholds

is prerequisite to the development of any system of pest management
for two main reasoﬁs: first, one must know the level of pest populations
below which damage 1is tqlerable, and thus define the ultimate objective
of the control system; and, second, one must know the.level above which
new emergency elements aof the integrated program mUSf be applied or
invoked to avert significant injury and an outbreak of the ﬁest organism,

To obtain this information, a clear picture of the complex economics
associated with the préduction of the crop of interest islvital. First;,
one must know the general economic picture and then determine .t.- might
be called the economic degrees of freedom. In other words, we rwst
determine the margin of profit on which the farmer is operating so that
the amount he can afford to lose to the depredations of pestscan be
assessed, Second; and against this background. one myst determine how
much can be affcrded for protection against this level of loss. Tor
example, 1f a grower can afford to lose X hundreds of dollars per acre
to pests and still turn a reasonable profit, he can afford up to, but
not exceeding X hundreds of dollars for protection of his crop. If he
can be protected for less than this amount, the difference will be added
to his profit. This knowledge defines the problems of scientists and
sets the limits on the cost and value of the management systems we can
develop.

It is difficult to determine these economic thresholds and levels
of tolerance becéuse of the great number of factors involved and because
many of the factors are economic and not readily avai}able to or
assessable by animal and plant scientists. And, it is axiomatic. that

the threshold levels will change constahcly with changing economic and
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environmental conditions; they themselves are dynamic,and this adds
weight to the arguments in favor of multifaceted flexible control
systems.

There have been few analyses of the 2conomics of crop production
relative to pest problemé, and principles rarely have been developed
and limits cleerly defined., Consequently, it is not unusual for more
to be spent to control a pest than the value of the commodity the pest
could destroy, or, even worse, for a helpful insect to be destroyed at
considerable costs Moreover, as mentioned earlier, the application of
a pesticide to destroy a major pest may well upset balances tc s:.:n an
extent that new minor pests are created, which in turn require still
more money to control, This sort of synergism strains the boundaries
of even the most liberal margin of profit, and yct can only be clcarly
exposed by a detailed analysis ot the economics ot crop production in
relation to pesc control,

On the basis of the available fragmentary evidence, it may be concluded
that economic-threshold levels are almost invariably higher than expected.
Too frequently, the visual threshold, the population level at which
individuals of the pest species are obvious, is synonymous with the
action threshold, and both equated with the economic threshold. The
action threshold is the level of pest population
at which action must be taken to prevent the population from rising to
the economic threshold where significant damage occurs., Ideally, it
would be desirable to héve control systems ﬁhat are so effective and
self-perpetuazing that the necessity for action is avoided. Most systems,

however, will probably require periodic action, and hence the determination

of the action and economic threshold becomes of supreme importance.
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Studies of the economics of crop production in relation to pest
control lead to determining against a known economic background the damage
levels that can be tolerated with each crop of interest. This total loss
is assignable to the entire complex of pests attacking the crop,and onc must
take another step to determine the real and potential damage limits assignable
to each major pest within the entire complex. These asgignments depend not
only on the economic framework of production, but also on certain biological
attributes of the pests themselves, These are the attributes that determine
whether the pest is a direct or indirect one, and whether it has th: zbility
to increase ra@idly.

It is difficult to determine the level of economic injury. Of:an
this is assumed to be the level at which significant numbers of pests are
destroying impoertarnt quantities of produce, but in most cases this is 2
subjective decermination. It has proved remarkably ditticult to document
the harmful effects of even quite notoricus pests, and our very natural
assumption, that if a pest destroys a fruit or feeds on a tree it is causing
economic injury, is not always supported by the facts,.

It 1s even more difficult to determine the economic thresholds of
most pests on most cropss This requires the prediction, which is usually
beyond our competence at present, of the probable consequences of continued
Increascs in populaticns i1f controls are not applied. The gathering of data
to permit prediction is one of our most pressing research needs.

The assignment of individual damage levels and potentials to each pest
attacking a given crop leads to the.final step in considering the array of
pests that confronts us. This is to rank the common species in their order

of importance. This may be only to single out the most important for
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intensive research, especially if all we can hope for is the development
of an integrated control system in its most narrow sense - that pertaining
to a single species, If one intends, however, to attempi to design a system
against all major pests in an ecosystem, ranking pests is more important;
on it depends the establishment of pfiorities for research, and also TRE
by this means that the depeﬁdency of the status of‘one pest on that of
others can be rcvealed,

Once the economic status of the pests occurring in an ecosystem has
been determined, studies on their ecology must be developed. These have
two purposes: prediction and manipulation, The main value of barin. s%iw
to predict future trends in the population levels of pests is that ?v enalles
one to apply control measures to prevent rises above the economic-injury
levels Most pest management programs will be complex interwcven systems
with a number cf.major components, Pest populations will certainly not be
eliminated in these programs, but rather will fluctuate at low levels
generally acceptable to us, From time to time, these fluctuations will
approach the economic-injury level, If we panic and apply vigorous extra
measurcs, we may permanently disrupt the system, Therefore, we must be able
to predict with confidence the future population trends so that we will add
naw components (o the system only when required to dampen potential out-
breaks; and we nmust select components in this regard that have a minimal
disruptive influence on the system as a whole. When danger is past, these
components should be dropped from the system until again rgquired. This
kind of prediction is particularly important after a satisfactory system has
been developed -~ in the operational phase of the study.

Manipulation is also basic to the establishment of sgch systems. One

must be able to determine the factors in a crop ccosystem that affect pest
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numbers, or that have the potential to do so, seleét,those with the greatest
usability, and so manipulate the ecosystem as a whole that their regulative
effect will be maximized., When this has been done, when the most value is
being obtalned from natural factors of the ecosystem, one may find that the
pest populations of interest are reduced to toleraﬁle levels without [urthcr
action on our part. If not, one can then think in terms of adding new com-
ponents to the ecosystem that will complement those already present to
produce the levels of pest abundance that one requires. In the rational
and organized development of integrated control programs, this stag-wise
progression in research from determining important. environmental facrirs
through manipulation to maximize their effectiveness to the additicw of
supplemental components is essential, The second major constraint has Leen
identified as the ability of project components to influence the cultivacicn
practices of the target group. Although the spécific actions necessary tc
enhance this process must be decided on a country basis (and within country
on a regional or area basis), certain general criteria can be outlined for
all countries as a unit even though present extension services.and crop
protection activities vary in form, intensity, and magnitude from country
to country. Our primary effort will be directed through the existing
extension services system by providing middle and lower level training in
crop protection activities, Middle level'training for personnei assigned
to regional level (arrondissement) positions in the crop protection units
and/or extenéion services will be available at planned regional training
centers in Senegasl and Cameroons, or/and at the USDA six month plant
protection course in the U.S.As In Senegal, the existing facilities of

the National School of Rural officials at Bambey will be available for both
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middle and lower level training. Funds are included in this project for the
creation of 3 to € month courses in plant protection for both levels. The
Director of Agricultural Services, United Republic of Cameroon, has agreed
in principle to the creatiqn of similar regional training facilities in
Yaounde, and theure of facilities at the University of Cameroon, Yaounde.
This center would train participants from Chad and the Cameroons in middle
and lower level crop protection practices. Funds for this center are also
included in the project., At both training centers, 3 to 6 month programs
of short coursas, including conduct of survkys and field demonstratiors,
operation of edvipment, chemistry of pesticides, toxologlcal effevts, .u:d
safety and environmental control methods will be developed, The largest
training component is designed for lower level field staff, both mzle and
fewales Since In all countries, most fuud crup production is the vesponsi-
bility of females, the inclusion of female particpants will be actively
sought. The lover level training of field agents is considerad to be of
utmost importance as these personnel provide the direct link to farm
cultivators, Village level staff are usually part-time and receive com-
pensation only auring certain periods during the crop year when their labor
and services are requireds Their training will be conducted through on-
farm demonstrations and for a selected group, at regional training facilities
in the Cameroons and Senegals Tiac type and duration of demonstrations and
training fér country specific problems will be developed by the country
technician in collaboration with the regional project manager and host
government officiales The services of a USDA Consultant for design of
curriculum for all levels and types of plant protection activities is

available under the FASA agreement. Generally, however, the type of training
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furnished will depend upon the level at which the field agent will be
working and the amount and kind of training previously received. Some higher
level training will be essentially acade for Master's or Bachelor's

(and in some cases DocLoral)'degrees in U.S. or at equivalent third
country training institutions. Areas of study will depend upon the étéffing
requirements of the crop protection units in each par;ic{pating country,

In Scnegal for example, the organizational plans call for five divisions in
the crop protection unit. Officials assigned to head these divisions would
recelve training appropriate to the fﬁnctioh of their divisions. 1In any
event, the existing field services and agricultural policies of the ;::tici-
pating countries will form the parameters within which the training cutpur
will be implemented, Efforts of the extension system in crop protection
activitics will be dirccted toward those farmers cultivating food crops,
notwithstanding cther crop cultivation or geographic area.

C.s Soclal Analysis:

Any program to be effective in a development country should be adapted
to the culture of the target groups, The target group in this project being
rural small farmers engaged in the cultivation of food crops, especially
millet, sorghum, maize, and other cereals, but not excluding vegetables
and other food crops grown for domestic or on-farm consumption. Programs
designed withcut regard for the farm culture and mentality will likely be
regarded as foreign and not as readily received.

(1) Socio-Cultural Feasibility: The target group in all countries

produce primaxily for on-faym consumption, with any surplus available for
sale within a very limited marketing area. The profit aspect 1s secondary

at best, and the availability of food crops for market is dependent upon
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the positive (or negative) dirterence between planned and actual. output.
Under normal conditions excess to on-farm needs are at best marginal as
traditional land, labor, and technological constraints and patterns have
not been capable of surplus production., If the farmer finds at harvest
that his output exqgeds subslstence requirements, he may decide to sipply
a portion of the surplus to local markets, reserving the remainder for
next year's planting and other contingencies. If on the other hand, the
farmer's subsistence needs exceed on-farm output, he will become a market
consumer - using past savings, credit, or pledging future-production; A
recent development due to ﬁhe drought has been a shifting of emphasis ::om
cash crop production to food crop production. The yield from the rex land
brought into cultivation has not produced anticipated amounts of additional
output due to the lower fertility on the one hand, and the presence cf pest
and disease on the other, among other factors. This project will not
attempt to redirect this trend, but will enhance this effort by assisting
in on-farm reduc:ion of losses caused by pest and discase., The problem of
social disruption is not at issue here as no fundamental changes in socio-
economic structures is intended. Farmers were interviewed about their
perception of this proposal, and in all gages responded affirmatively, Since
field demonstrations will be conducted by field agents who are members of
the local villagers and tribal groups, farmer resistence is not considered
to be a strong factor. Conmercial farmers are accustomed to pest control
programs. In tefms of investment costs, our ecoaomic analysis'indicates
that given present prices, with other factors remaining qonstant, the use
of insecticides is practical.

In all countries, the farm family is the primary production unit,

with an extended family responsibility through matriarchial or patriarchial
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lines. In almost all instances, the land is oﬁned by the tribe or group,

but parceled out to individual families (or in some cases individuals) for
cultivation, Again, the nature of this project is such that land tenure
patterns are not at issue, as the focus at the farm level will be on cultural
controls, complemented by other chemicalﬁand non-chemicai'measures. No new
organizational changes will be intrbduced; Our efforts will be simultancously
applied through demonstration and practical training at the farm, village,

and arrondissement level; and by academic and applied training for selected
regional and ngtional government officials. Farm plots to be used for
demonstration purposes will be selected by the ‘farmers, or their chosen
representatives. We should however, consider the question of time ailocation
and proper motivation for project acceptance. The motivation factor for this
project is inherent and revolves around two themes typical of all farm
populations in the participating count?ies: 1) the desire to produce in
quantity an amount sufficient to meet perceived familial nceds, and 2)
minimization of the risk factor. Crop protection measures as developecd for
this project address both issues by assisting the farmer in ensuring that

his inputs will not be negated by uncontrollable disease and pest infestations,
and by minimizing this risk, promoting the realization of potential output
given soil fertility and other factors. Time studies for farmers in parti-
cipating countries have not been conducted to our knowledge. As stated
earlier, farmers in all countries have shifted more land into the cultiva-
tion of food crops, and as a.consequence, more time and labor is allocated

to food crop productions It is known also, that since food crops are usually
cultivated by females (and males dependent upon total area planted) incremental

time and labor univs are provided by women, as well as men, Under conditions
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where survival is the goal (and all subsistence farmers are concerned with
this) time and labor are provided as necessary to ensure survival. This is
exactly the situation existing in the rural areas of the participating
countries, Under these conditions, additional time and labor will be
forthcoming. Once crisis conditions are no longer present, crop protection
measures become time and labor saving devices.

(2) Income Distribution and Employment Effects: Equally as important

as the output znd income increases which can be expected as a result of
project activities are the distribution and employment effects amongz = divi-
duals or groups, and to some extent, among regions and sectors. A: tic
primary level, project activities will be directed to assisting sme:l farmers
in rural areas who cultivate food crops for subsistence needs in the first
instance, and supply local markets when surpluses are available., Under
adverse conditions, this same individual may become a local marke: consumer
rather than supplier. Through demonstrations and training in methods and
techniques, farms and inviduals selected by village and tribal leaders will
become the conduit for conveying information and practices designed to assist
in the protection of field and stored products from pest and disease damage.
The highlight of this process occurs when comparisons are made of yields

from stands employing protection measures as opposed to yields from stands
not cmploying protection mcasures. Initially the farmers employing these
practices will benefit in terms of an increase in yield from food ;rops
(subsistence of survival) and if a surplus exists, increase in cash income
from market sales. As more farmers adopt protection practices and more food
crops become available, the benefits will pass to the cousinner in the form

of lower prices and availability of food produrts. Employment effects of
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this project will, at the farm level, spread labor requirements more evenly
throughout the growing season, a; certain measures should be'eﬁployed
periodically throughout, thé crop vear (nre.nlant{ng to post-harvest). At

the farm level, employment genevation effects are minimal 1f not neutral,
although additionali labor will be required at harvest if output does increase
congiderably over a number of farm units, with resulting additional labox
requirements for transport and marketing. On the other hand, if the transport
and marketing sectors are operating at less than full capacity these sectors

would be able to absorb the gdditional output without expansion of factor

magnitude.
D. Policy See Section B thru E, Part IV
E. Financial See Section A, Part III

F. Administrative See Section B thru E, Part IV
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PART 1V Project Implementation

A. General

1. Establish and staff a Sahel Food Crop Production project headed
by a Regional AID project manager with a country project‘officer
(Entomologist) .stationed in each participating country_aé a counterpart
to appropriate Ministrf of Agriculture officer and a Regional Pest:
Control Training Officer stationed in Yaounde.

2. Provide liaigon on an intra- and inter-regional basis for adminis-
trative ard operational matters interlocking with goals of regloa=zl
organizations such as FAO, OICMA, OCLALAV, Food Crop research s:z:ions
and other apencies interested in the development of agriculturs:
resources of the Sahel.

3. Provide leadership in developing viable plant protection
organizatiors in each rountry through:

a. Adviesing on designing, staffing, and training the national

Plant Protection Extension Unit,

b. Advising on souqd administrative management practices,

including staffing, planning, budgeting, and evaluaticm.

c. Identification of professional and practical training néeds

on the short and long-term. Provide for or conduct short courses,

field demonstrations, and other needed in-country trﬁining.

d. Enccuraping and assisting in the development of effective

survey, aud control systems,

4. Provide techmical assistance in plant protection operations as
follows:

a. Identify species, direct and conduct surveys for teaching-

counterparts how to determine major insect problems,



asses? population and incidence levels for treatmesnt purposes,
and develop simple systems for estimating cvop luwses.

b. Determine and carry out demonstrations of the safest, wnuét
effective and economical methods of pest control for each
country und crop, integrating chezical, cultuval, asd Piciegizal
methois as indicated. Cive special attention to post-harvest
pest problems,

¢. Provide instruction fn peaticide safery fncludtug pro-
tection of applicntions'nnd fmpact on the non-tdrgel evis et
d. Identify major research needs and asastat 14 eatablis i g
programs to address such needs.

e. Provide te:hnical advice, consultatton, and (ollatorztlaz
with reginnal organirationa and other donoy; vperatieg I the
area.

f. Introduce regulatory philosuphy to aswiat countites 1s
guarding egainst introduction of exotfc plant jeats.

g. Provide progress reports on activities of the project, by
country and by region, at denignated intervalo.

Specific Plans to Achieve Project Purposca,

1. The project will be inttiated In Nenegal, Maurltants, Cabedoch,

and Chad with the Country Entomologint in Senegal covertog (he cfup ztea

in Mauritania, as well as conducting the project activitice i Sercgal.

(See Part 11, Section 1 for Project Background and Countiy felectlen

Criteria).

2. The Snhel Food Crop Protectlion Project Manager wil! establioh

headquarters in Dakar, Senegal. A copy of the Staffing Fatters Aeilon
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Request (SPAR) has been completéd and approved by the Personnel Management
Office of AID/W which fully explains his duties.

The Regional Pest Gontrol Training Officer stationed in Yaounde
will work with each country designing‘basic‘and mid level training courses.

3. The U.S. entomologis’ will work closely with and under the host
government Director of Agricultural Production and with his Director of
Plant Protection. In the four countries, the National Plant Protection
services are concerned with increasing food crop production through
reduction of losses caused on food érops by insects and diseases botl
before and after harvest. Private or parastatal commercial aad ¢ :noch
crop production companies have developed some capability to combat plant
pests with their own organizations.

4. Within 120 days after arrival, the entomologist in each country
should prepure with the assistance of the AID project manager a one year
work plan in quarterly segments. This should be done in complete colla-~
boration with rhe host government and USAID so there 18 a clear understanding
of each parties' responsibility, inputs, and a realistic time schedule
adapted to each countries' capability to follow it.

5. Each country has recently established a skelecon plant production
division based on two fundamental types of plant protection services:

a. The "fire department" concept which requires mobile units

which can work in areas of localized outbreak and which are

too large for the numerous small farmers to organize in thaﬁ

area. This capability is necessary for combatting suéh »

regional gresshopper outbreaks as those of 1974. To get
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this operation stafted, AID will assist by providing funds for
improved truck mounted dusters and sprayers which éan cover
large arcas ir a relatively short time. These units
including personneI, épplicators, aﬁd suéportive equiﬁment
should be divisible into sub-units for covering three or
four loculized invasions at the same time if they occur
simultaneously. A capacity to combat certain grasshopper
and locust species in the unculgivated areas away Irom the
crops kefore the farm lands are invaded will also be esta-
blished. This type of preventative measure is the most
effective type of control work because the young nymphal
stages of grasshoppers yet unable to fly are the most
sugsceptible to control methods before entering crop lands.
In the Cameroon and Senegal, charter airplane services are
available for spraying of Ultra Low Volume (ULV) pesticides
and large areas may be protented in a short time.

b, The second and mcst important activity for each country
is to build, train, and expand existing field services to
teach and motivate the farmers to protect their crops. 1In
total atrea, small farms greatly exceed that which the "fire
department-! type of units can control, In Seﬁegal in 1974,
it was estimated that 5,000,000 hectares were attacked which
could ertend over 1 million férm units that require individual
farmers to perform simple pest control functions. The way
to rcach small farmers is by staffing, training, And

retraining the new or existing field service personnel in



- 73 -

method and result ‘demonstrations for plant protection tech-
niques. If a pest control field service has been established,
lower level staff can be partially trained on the job to then
provide farmers with new plant protection techniqués by demon -
strations. The Cameroon, Senegal, and Chad have commercial

crop pcotection organizations in the field and the governments -
will expund their authority for training small farmers. Food

crop protection techniques will thus be spread throughout the
country much more rapidly.

It is plenned to establish a Regional Plant Protection Trairirg Center
at the Agricultural School in Bambey, Senégaliwhich will be used
for low and medium level training in plant protection for bsth
Senegal and Mauritania.

The type cf training depends on the level at which the extension
agents wili be working and the amount and kind of previous training
they have received.

The United Republic of Cameroon, Director of Agriculture has verbably
agreed to also establish a Plant Protection Training Center in
their country which would accept participants from Chad far a three
or four mouth plant protection course. The curriculum at both
schools will be developed with the collaboration of the country
entomologlst, the Sahel Food Crop Control,Project Manager and the
Plant Protection Training Sepcialist on the PASA staff stationed

in Yaounde.

Each country project will have provisiors for on the job

training of che field agents, district, and regional planp

protection officers. Provisions are made for conducting short
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coure'ea‘,' field demonstratiom on practical technical subjects such
as pesticide~¢hemistry, toxiocological effects, safety measures,
operatious of equipment, and how to conduct surveys.

The type and duration of training for specific courses will be
develoned by the country Entomologist in collaboration with the
host governments officials. The services of a USDA consultant
for design of curriculum for all levels and kinds of plant
protection activities courses is available under the PASA agree-
ment.

C. Implementing Plans

Certain actions can be taken in concert for the four countries the
Design Team has recommended be included in the Sahel Food Crop Protection
project as svcn as this PP is approved.

1. Project Agreements must be written and signed in collaboration
with host countries and RDO/CDOs.

2. The AID Regional Project Manager for whom a position has been
established should be immediately assigned to the project to make a
major input into the project design, PP, PIO/T for a USDA, PASA, and other
irplementation documentation.

3. 1In nrder to obligate as soon as possible, after the Project Paper
has been approved a PIO/T should be issued to provide the services of
three Country Project Officers (Entomologist) and a Plant Protection
Training Specialist through a PASA with the U.S. Department of Agriculture.
It will also provide funds for special consultant services as requested
by member nations in telgted areas of Plant Protection. The proviaion

of funds for the part-time services of a USDA plant protection backstop

officer in Washington and.for his inspection trips may be included.
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4. Project Implementation Orders for Commodities should be
issued for vehicles, pesticides, application equipment, materials
and supplies, aciencificvinattumencé for a pest identification
pesticide trials laboratories, and some communications equipment.

5. Obligation funds for the "Other Costs" element of the
Project Agreement should be quickly appfoved fo provide initial
operational field budget support to Participating Countries (PCs).

6. The AID Project Manager should go to each p#rticipating
nation to develop between them and the AID Mission a bilateral
Project Agreement to be'executed as soon as possible, hopefully
before the end of FY 75. An alternate plan would be to cable
instructions and with copies of the approved PP, each mission
could develop their own agreement.

7. The USDA should identify and ncuinate the three Country
Project Officers (entomologist) and the Plant Protection Education Specialist
when the PASA ls signed and commence their training in French language
so they could arrive at post in January 1976.

8.Candidates for non-academic training in the U.S. should be identified
quickly so training could commence during the spring of 1976.

9. The possibilty of using Peace Corp Volunteers as operational and
training personnel working with the extension service will be explored
at the time of negotiations with each country f;r preparing the Project
Agreements.

The actions necessary to ilmplement the project in the four councries
must be taken on an individudl basis as the present situation and level

of plant protection work varies greatly from country to country.
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B. Senegal
1. AGRICULTURE

The Senegalese ecomnomy is bésed on agriculture which employs 70
percent of the labor force, contributes an average of 25-~30 percent
to GDP, and provideg the basis for groundnuts oil refining and
extractive or food processing industries. Groundnuts are the
predominant cash crop, grown in rotation with millet and sorghum,
the major food crops. Real potential exists for increased production
of rice, cotton, vegetables and fruits in the south and southaast
and in the Senegal River Valley if water resources are brought undex
control.

In 1972 total agricultural production amounted to nearly
1,950,000 MT, of which over half was groundnuts (988,500 MT), and
about 1 percent was cotton, both cash crops. The remainder of
production was for food crops, of which 62 percent was millet and
gorghum, 15 percent manioc, 12 percent rice, 4 percent corn and /
percent vegetables.

The government has long sought to increase peanut production,
which accounted for about 70 percent of exports during the 1960's
and 1s a major source of government revenue (about 60 percent of
government revenue). Production was anticipated to attain the 1.3
million ton mart by the end of the Second Plan in 1969. However,

a combination of the low price incentive offered to the peasaat,
the mediocrity of extemsion services, and the pr: ctices of ONCAD,

the peanut marketing board, prevented produztion from expanding rapidiy
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and even promoted widespread smuggling to Gambia which offered
higher prices.

Thus peunut production was only 830,000 MT in 1968/69 and dropped
to 583,000 MT in 1970/71, owing in part to drought conditions, but
mostly to a shift toward subsistence produétion.  A major reversal
seems to have occurred in 1971/72, when with a view towards
regaining peasant confidence, the government introduced far-reaching
measures including: 1) the cancellation, of farmers' outstanding debts;
2) the payment of premiums for 1970/71 production: and 3) a 5 pereznt
increase in groundnut prices. As a result, small farmer demand ror
fertilizer doubled, that for small equipment tripled, and shori-term
credit juﬁped by almost 60 percent. Although acreage remained ad about
a million hectares, production increased nearly 70 percent frcam
583,000 MT to 989,000 MT in 1972, while 95 percent of farmer debts were
repaid. This is significant because it indicates farmer incentive is
strongly based upon availability of inputs and a market. Unfortunately,
1973 was a mejor drought year, but the government is continuing irs
promotional policy by having pardoned farmers' debts and by having
undertaken emergency measures for food distribution and cash grants.
The groundnut Stabilization Fund, which provides 40 percent of govern-
ment revenue, realized a larger trading profit than forecast in 1973
owing to a 28 percent increase in the world market price for peanuts
and a 100 percent increase in the price of peanut cake,

Until the exigencies of the drought made themselves so alarmingly

evident, Senegal tended to turn its back on agriculture even though 60
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percent of its total exports were agricultural in origin, almost all

of it peanuts. The recent surge in absolute expenditures réflects

alarm in a mounting food import bill, a stagnant export sector and

food production problems associated with the drought and insects attacks.

The countrv is spending 20 percent of its scarce foreign exchange
earnings just to supply rice and bread wheat to feed its cities. If
fundamental changes cannot be initiated and institutionalized into the
farm system, i.e., crop protections pragtices, Seﬁegal will have to resign
itself either to permanent dependence on the goodwill of donors or spend
much of its exchange income merely to feed itself. A weak baian & of
payments position deriving from this sort of agricultural weakness, and
one which must become yet more aggravated as urbanization moves apace,
cannot but dampen donor ;ntereat. And this outlook nust be taken in context
of the worsening world fbod situation and likely persisting high world
cereal prices.

This plight need not come to pass. Senegal is in a good position, with
help, to innrease its foreign exchange earnings, diversify both export and
food crops and satisfy its own food needs. Were only the modest goal of
cereal self-sufficiency to be won,vpressure on_world food supplies would
be dimirnished to that degree. This along would save Senegal from
importing in excese of 350,000 tons of cereals annually.

AGRICULTURAL REGIONS OF SENEGAL

Sencgal is perhaps the most physically diverse of the Sahelian countries,
possessing lands which include well-%atered savanna, the full Sahclian
range and the Cnpe Verde. In addition it has the Senegal River Valley.

This physical diversify is complemented by unusually diverse agriculture

for an African country. Not only does Senegal have an cxtensive pastoral
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and subsistence agriculture but one of the best developed commercial
rural sectors as well. Indeed an estimated 40 percent of Senegalese
farmers grow some portion of their crops specifically for sale,
principally peanuts.

The country can be divided into five quite distinct physical regilons
each one possessing different problems, physical and economic and,
consequently, requiring a different development approach.

THE CROP PRODUCTION SYSTEM

Senegalese agriculture is compriced of a large number of small
producers (typically less than five hectares under cultivation). Almcst
all of the 2.4 million persons living in the villages are farmers; rural
populition represent perhaps 75 piarcent of the-total - a rather low
proportion in Africa. Different land-use patterns prevail among the
different groups. lLand consolidatlion would be useful especially as
economies of scale or the application of new techiniques becﬁme important,
Land parcels are presently scatter2d about village sites making them
difficult to till, spray, wezi, or water.

If farm production is to expand it must come from the introduction
and widespread acceptance of farm technologies such as plant protection
which greatly increase tha per worker productivity of the farm sector. Out-
put per worker can finally be increased by improving the skills of the
individual farmer. Better practices must be made known and should be the
objective of adaptive resgqarch in entomology and extension. So far in
Senegal improved technologievs have n&t typically been of the sort which
are easily adapted to farﬁs of all scales of operation. Neither has |
sufficient investment béen made in training or expansion of farm training
systems., These remain limited to ﬁhe commercial crop areas for the

most part, and until recently mainly devoted to the promotion of cash



- 80 -

crops among model fatmerﬁ. A beginning, but an inadequate one, haé been
made in rescarch stations throughout Africa towards improved a higher
ylelding varieties of cereal crops that are inscct resistant. What are
badly needed, and yet lacking, are minimum packéges which are easily
adaptable by farmers.

RESEARCH AND LIFFUSION OF INNOVATION

The confinement of farmers to low-level technology is not the result
of lack of interest or even knowledge but rather of their incapacity to
afford highér production costs or accept the extra level of rick ahich
new technologiecs ofiten entail. To be acceptable by farmers a ‘technclogy
must satisfy three criteria. It must be, simultaneously, technically
feasible to the particular farm situation - and conferm te tlie quantity
ana quality or available yesources; it must be of a rclerablie risk ievel;
and 1t must be pvofitable, TIn addition, 1f the technnlogy 1s to he
acceptable to a wide range of farms of differing scales of operation it
must be divisible; that is to say, its component inputs must be usable in
discrete quantities sufficiently small that farms of any silze can zfford
to buy into the system. This is important as early marginal returns to
new inputs can be proportionately large. Sadly, this has not been the
appreach practiced by IRAT, the farm research group charged with the
development of new cereal production systems in Senegal. The emphasis
remains, after 20 years of fairly systematic work on demonstration sites
and pilot villages, to focus upon model farmers., IRAT has directed its
program to the best 15 percent, which group is hoped to influence
another 60 perccut through a process of demonstration and diffusion. The

remaining 25 percent are not believed to be potentially viable farms under
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modern conditions.

The approach reflects both the ecolonialist philosophy of.
rural development and the desire to get early returﬂs'fton efforts
to promote cereal production. In practice this has meant that technical
packages have emphasized capital intensive inputs such as fertilizer
and improved energy sources, which because of the cost, eliminates the
majority of farmers as early adaptors.

In theory, IRAT has attempted to design a stream of technological
improvements to lead farmers step-by-step from a traditional system
through a process of grahually adding practices ultimately tc a meximum
package which included heavy use of fertilizers and animal traction with
full range of equipment. In practice, emphasis has gone to the full
package to the neglect of the early and intermediate steps. Neeled work
in varieties of millet and sorghum suitable to minimum package users have
been very much neglected. Furthermore, and followi..g from the monocrop
nature of extencion in Senegal, improvements in peanuts have often not
fitted well into farmer crop programs. What 1s badly needed, and is
missing, 1is au integrated crop program which will provide ecologically
and technically suitable .inimum package programs which will satisfy the
three above criteria.

The experience with fertilizer and improved varileties for commercial
crops demonstrates that farmers do respond to opportunity within their
means to do so, Untill minimum packages are designed to meet the needs of
smaller units, the rate of spread of improved technoleogies must remain
slow. The choice among crops and technologles at the present time 1s far
too limited and much too costly to allow anything else. However, in

its assistance to the Senegal (SODEVA) Cereals project, AID is emphasizing

the low technology, minimum package approach.



- 82 .

AGRICULTURE SUPPORT ORGANIZATIONS

Senegal has adopted a regional development ‘policy for agriculture, .
but this new atrategy grows out of the former crop-centered approach and
many elements of the earlier period linger into the new. At least six
regions have been identitfied as development areas, but as yet ¥egiona1
organizations exist in a mature state in only one - the peanut basin.

No organizaticon exists at all in the Casamance apart from the rice
promotion program. In the Senegal Valley a nucleus exists. Yet more
rudimentary frameworks are beginning to function in Eastern Senegai and

in the central region.

S0DEVA peanut zone

SAED Senegal River.Valley
SONFSP central region,

STN eastern region
SODIFITEX eastern cotton scheme
Operation riz Casamance

Eventually all of these regional groups will approximate the
organizational structure which now functions in Western Senegal, in the
peanut basin, with distincticns suitable to local peculiarities. A
review of this organization can therefore be viewed as a model for the
whole.

The farmer i1s the objective of the system which may be divided into
two functional parts: the research and technical support and the
marketing and input supply side. In addition the farmer receives some
attention from several rurgl-oriented agencles covering politicel, social,

l
health and other welfare functions. Behind all of the development
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structures stands IRAT, which group is responsible for fundamental and
applied research into crops and supporting systems for the whole of
the country.

The product of the research group is taken by the responsible
develoyment agency, such as SODEVA, which prepares a regional outreach
strategy and plans the neceséary steps to implement and deliver new
| technologies to the farmer. This is a function which must be sensitive

to and responsive to the particular needs and character of each region.
The peanut basin, which has three quite different soil and moisture
reglons requires a particular approach specialiy suited to each zomne.

The farmer does not, however, actually receive a supply of inputs
from SODEVA. Thesc must come frem his local ccoperative. An elaborate
network of local cooperatives has been imposed on the rural sector By
law. The system 1s intumded to create a marketing network, which has not
existed, at a stroke. A staff of civil scrvants work at each outlet, 1In
:principal, a local elected body mahages the cooperative, but given the
lack of local skills the public employees bear most the burden. In fact,
cooperatives have very little local autonomy and operate as an arm of the
government. SODEVA plays a  supportive and advisory role to the
cooperatives and 18 represented on the local board of the cooperative.

Credit and supplies are made available to farmers at the
cooperative outlet (including tools, seeds, fertilizers, pesticides).
These inputs have been provided to farmers at subsidized rates (up to 50
percent) which have been supported by the revenues from peanuts. Farmers
sell their peanuts to the cooporative. In theory, farmers can also sell

cereals but funds have not, in fact, been provided the co-ops to purchaso thusc
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staples. Credit 1s advanced to farmers at the beginning of the planting
season and deductions made from gross peanut revenues when these are
delivered to the outlet. This credit system has been functionting for
ten years, a record in Africa, which suggests that repayments have teen
at a high level. Government hopes that in time the ceoperatives wil)
become a true farmer organization, but this must await a great deal rore
experience by farmers and a wider level of practical cducation than {s

the case at present.

QQRICULTURAL DEVELOPMENT STRUCTURE-WESTERN SENEGAIL.

TYPICAL SYSTEM FOR_INPUTS ARD MARKETING

!BNDS ] 7"
| | TRAT |
Credit ; T Kepayment i
' . P
Sells peanuts P ' ’ - .
to oil mills lONCADJ l o ,
¥ : ' T ”1 {Plaut Frotect ton
Inputs T Pearuts SODEVA' . : ’ J
[ I P | ; ’
| 1 T .
lcoox*s . |
e k‘/“_/'l\p,rlculturnl Frtenston Servic.

i

| -

\ T Peanuts ) '

e R FARHEK:
- )

Inputs

This reg’'onal infrastcucture coexintn in just a poaftion wteh the
regular national and local governmentnl niructures {ncluding what vould
appenr to be a somawhat nuperfluoun parallel extensfon serviee, 1o
coordinate nll of thin adminfntrative structure an Inter-departmental
commjttee han been entablinahed (comite departmental de developprent), The
indicationn are that thin pgroup han Ly work cut out, ao the aystets appeafo

to function only with a good deal of {rictfun, But then 4t a8 o very sev

nyatem and u cavtatn shake-dowm onrriod fa tnevitable,
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food crop paptection activities, Each DEPARTHENT has uns&l DISTRICTS
and most will eventually have an extension field man to work with farmers

on food crop protection in his geographic area, Commercial crop farms
use the French type of vertical extension system for “i{ntervention," in

which the field staff performs certain operations for the farmer such as

application of pesticides,

The staffirg of the Plant Protection Division has government priority,
\

and the training of new personnel at all levels is ong of the most impor-

tant inputs that A.1.D. can make,

The 005 undertook steps to build the embryoni. infrastructure of this

service by arranging for the training of seven agriculturists in entomology
at the African lnytitute for Planning and Development (IDEP) in Dakar. The
UNDP sponsored training program which was held during January/February 1975
and included 1b other agriculturists from ten other African countries.

Each ot the seven graduate trainees have been assigned to establish regional

offices in the seven regions comprising Senegal,

. Use of pesticides on food crops has been negligible before iast year,
There 1s a Frenct-owned mixing plant in Dakar but prices are as high as
those for ready mixed formulas imported from Europe. The budget for plant
protection of food crops for 1975 is $5 million of which the Senegal Cabinet
approved about one third. The remainder is to be sought from donors.
Another $622,000? mainly for pesticides, has been donated by OSRO for the
short-term food cxop pest control campaign for 1975. The Government is
planning on building pesticide and applicatior. equipment storage facilities

in each Region.
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The 1974 crop year gives some idea of the magnitude of the losses
suffered %y the small farm producera from insects and plant diseases,

The main crups In order of tonnages produced for food are millet and
sorghum, peanuts (producing the bhiggest crop of which 20 percent ia
consumed In-country for food and oil), rice, and cowpeas. The Sencpal Plant
Protection Organization has calculated losses for the 1974 crop year
for food crops as $89 million. There are scveral insect species
attacking the crops during various stng;s of their life cycles which
sometimes wnecessitated replaating or ;eplichtion of'pesticidc treatment.,

A total of 550 metric tons of insecticide were used but the ;ceage
covered 1is unknown sincg gome insect control systems required more than
one application of pesticide.

The Agriculture Department field service based the loss estimates
on visual observation, correlation of acres planted vo average yilelds
expected, and for some grops by random sampling of one square meter plots.
Under normal conditions the GOS estimates 90% of the potential food crops

are lost annually to insects, diseases, weeds and birds.

Insects attacking food crops

The most important species for each of the main food crops are known,
with the exception of two stem borers on sorghum and millet. The
insects have similar life patterns in the Sahel countries so control

measures have been developed with work effectively in each farming

région.



Severa)l plant diseases are major threats to the {cod crops and
are included by the Covernment in the total losses caused by plant
pests.
To this {s added their estimated losses of the same products after
harvest caused by at lcast nine identified species of insects,
Treatment
Total material made available for the 1974 campaign to save food crops

was 500 tons of BHC and 49 tons of other pesticides, including Dieldrin,

Fenitrothion, Malathion, and Endosuifan, which in total is a very small
amount compared to the acieage requiring treatment. The total estimated
area attacked by grasshoppers was about 10 million hectares!

These estimates of losses emphasize the need for a ascrong plant pro-
tection orponization to deal with insect problems and reduce losses hy
mobilizing the farmers tﬁ individually use simple techniques and safe
insecticides available at the farm. Logistical support will be the Govern-
ment's responsibility so the farmer can protect his crops after being
taught practical methods through fieid service method and result demon-
stration campaigne,

3. IMPLEMENTATION
Ceneral plans for achieving project purposes for all countries were
discussed in Section 3 above., This is éolely the plan for Senegal.
Plant protection activities have emphasized insect control for
conmercial crops. The Govérnmegt is very recebtive to a medium- long-

term project to increase food crop production, especially since the 1974

insect invasion which they figure cost them $90 million.



The project would consiet of the components to build, an {nstitution
capable ol conducting control activities for localized outbrcaks of
food crop pests and through building and teaching the existing
extension saervices methods adaptable by farmers to reduce insect
damage vo cropa and increased by yields.

Under the Ministry of Rural bevelopmcnt and Hydrualics, the Plant
Protection Service was established two years ago. The only professional
entonomologist in the Ministry is the present Directop, Mr. Diagne. lec
is planning to complete staffing for Pis service wh}ch will eventually
include the following five divisions.by 19{8.

Crop Protection - The most important division because it provides

the basic institution for teaching and motivating small farmcrs co
conduct campaiens against food crop peerts, Tt will develon , nrofeesinnnl
corps of 20 plant protection specialists to make surveys for predicing
infestations size and location. They will be trained to organize, euip,
and conduct campaign operations. They will learn and then teach
integrated pest management techniques to the 150-200 field agents who
in turu will train farmers,

“oology - Identify, study characteristics, and devise controls for
mammals, nematodes, birds, and other non-insect pests both in the
field and in storage.

Phy.opatholoay -~ Will work to identify plant diseases recommend-

control programs. They will be responsible for training staff to man

-

inspection and quarantine stations at border, sea, and air entry stations.



Legislation - Develop and recommend regulatory lawa; develop safe
pesticide residue tolerance laws for food crops, licensing for
importatiovn and exportation of food crops.

Pest Control Pharmacology - Testing effectivencss of pesticlides in

the laboratcory and in the field for toxicological effect, determining
safe levels of pesticide residué, licensing of pesticide dealers, and
qualitative and quantitative analysis of commercial pesticides to
determine if they meet specifications,

Project Support AID Inputs

a. Technical Services

1. An AID Regional Project Manager experienced in pest contic?
whose services are available to all countries for planning, monitoring,
and evaluating the projeﬁt on a regional basis and for indivicdual
countries through the local AID representatives and collaboraticn with
host governwents, with headquarters in Dakar he can lend a hand tc the
U.S. entomologist for the Senegal or Mauritania project activitiies.

2. In sddition to the Projecﬁ Manager, a U.S. Country Project
Officer (entomologist) will also be stationed in Dakar to work for
both Senegal and Mauritania. The Mauritania program is starting on a
modest scale and it has been requested that the Scnegal entomologist
work with the Mauritania Plant Protection Unit. The Mauritanian |
agriculcure sector descrip:ibn explaing that most of the food crop plant
protection activity is in the Senegal River basin along the north side
of the river. The project can-begin with this arrangement and if
Mauritania.activities increaée rapidly, arrangements can be made to

provide a full-time advisor.
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3, Ths servicea of a full time Plant Protection Traindng Officer
stationed in Yaounde will be shared to assist in estaliishing the Regtonal
Plan; Protection Training Center in Bambey and to develop the curriculul
and esyllabua.

b, Training

1. Higher level training for headquarters staff will provide through
two to five AID academic scholarships for Master's or Bachelor's deprees
in U.S. or third country Universities. Hopefully, two Senegalesc
candidatee will be available to start training by February of 1976. In
the 2nd and 3rd year of the project, the other quélified candidater w111
become available according to the Chief of the Plant Protection ue«rvice.

2. Middle level training for plant protection personnel will
be provided first for seven agriculturists who will work as supervisois
in those regions where the plant protection field services has the
mest activity. Funds will be provided to finance Senegal and Mauritania
students at a regional plant protection training cencer to be
establighed with assistgnce of AID funds at the National School for
Rural Officiale at Bambey. It will accommodate twenty live-in students
coureges of three months duration. A technical and practical plant
protection courses will be given for preventing both pre and post harvest
losses. A USDA consultant who specializes in designing and establicshing
plant protection courses will bé available as need on a part timé basis'
the first year ard ifvtraining activities expand in the Cameroon as
planned with ancther regional plant pfotection training center funded
by AID, it will be possible to add a full-tiﬁe Agriculture Education
Advisor to the project in FY 77 to work in all participating and/or

cboperating countries.
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Before Yacilities at Bambey are open, advance training for aix
participants will be given in the U.S. at a apecial three month cuurse
to be developed by USDA plant protection specialists, The participaunts
should be given an intenaive English course before leaving Seneval
if possible but funds are provided to have an interpreter for thou in
the U,S.

3. Lover Level Training: the largest number of people to be
trained are the lower level field staff, who have the direct conta-t
with cultivators on their farm to teach the farmers new techniques
for control of pest themselves. Courses for this level of worker -:jll

4lso be developed in collaboration between the U.S. training specta::ct,

the Sencgal Plan Protection Service and the staff at Bambay. Tt is vlanoo!

to use the same facilities deascribed above for a minimum of theoreti-a,
and classroom work and a maximum of practical training on the schoo?
farms, field tiial plots, and with local farmers. Pians for the rep’onil
lower level tralning were discussed with Senegalese agricultural
officials and tacit agreement was reached for AID to assist financially
in the expansion of dormitory facilities for housing up to 20 exteun:slon
personnel from Mauritania, and Senegal for two courses per year
80 120 will have training by 1979.
c. Commodities

1. AID will supply funds to assist in building a mobile pest
control unit capable of combatting plant pests in large But locaiized
areas which are more extensive than farmers are able to cover. With
five mobile opray units, the firsf year target is to protect 50,000

hectares during 1976. 'With the Senegal government providing all staff


http:fpecLA.rt

and bulk of equipment. The "fire department” unit should be capable

of treating 200,000 hectarea per year by 1979 and will also provide
excellent ca-the-job training opportunicies while the carpatgns are
conducted {n the field. Also, during the off season, the entire
orpanization will be capable of splitting {nto modular units, each with
pesticides, vehicles, sprayers mounted on heavy duty vehicles, to
demonstrate and teach techniques against pest ovibreaks {n more than
one area at a {ime.

2, \Laboratory equipment, furn}ture, supplies and materials (1!
be provided to build a small plant protcction fdentification and
pesticide testing laborafory to provide farmers information on fusccts
attacking thelr crops and devise best methods for reducing damawc.
Tmpartant waslt remaing tn he dons in the deafon and nurenaton af
minimum packages of pest control techniques, specifically planned
‘for the small farmers adaptation in a wide range of ecological conditi:mns
and cropping pattern and for stored food crop pests,

The Project Implementation Orders for the commodities should
be prepared as soon as possible. No waivers for offshore procurement
are required except for vehicles. All machinery, equipment, and
vehicles should be procured from manufacturers whose spare parts and
maintenance facilities are locally available.

d; Other Costs

This includes funds for support of the technicians, housing,
local contractusl services, materials and suppiies available locally
for supporting the.techniciana' activities, construction of the ‘pest

control training school dormitory, laboratory, machinery storage,
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garage and office, and laboratory equipseat, loeal curvescy for
operational field budget support, gasoline, oil, vehicle matngenance,
and per dilcx, and a local hire bilingual Secrevary.

e, Phaee 1 Budget

Senegal
(5000) FY 1975 thru ¥Y 1978
Year Tocal Personnel Partfcipante Commoditiesn Othey
FY 1975 394 146 46 119 B}
FY 1976 220 120 ) 65 20 1
FY 1977 220 130 30 40 o
FY 1978 185 130 10 20 2y
TOoTAL 1,019 526 151 199 . 141

f. Sernegal Input
The Covernment of Senegal will provide for the first year threurh
the Cooperating Agency, Plant Protection Service, the following CFA {uputs
to the project shoﬁn converted to U.S., dollars.
a. Technical and Other Services $ 30,000
b. Commodities
Pesticides 150,000
Application Equipment 50,000
c. Other Costs

Cperation, maintenance, repair of vehicles
and equipment 10,000

Offices, furniture and Equipment 5,000
Maiutenance operation and use of Regional
Pest Control Training Center at Bambey 20,000
TOTAL  $265,000
A detailed budget for remaining years of Phase I wiil be negotiated

when Annual Work Plan is developed in collaboration with GOS.
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3. 160 “wetted snd rewli® desonscretions by Sabivides) Ferwers
i 1976; 500 ta 77; L0 W W,

Teatilos and domonsiisiion epeiponns for five 0.8, fonded
“fire deparinent™ nobile walte eperstions capitle of
Covering 50,000 hectares ia 76, 75,000 bectavres ia 77, and
100,000 hectaves ia 1979,

2, Special webile squade equipped for the desenstvation and
feaching sanitisation of grois stevege Meildiage sad seidads
of contrel of fafested stores by fumigetion and/ov other waders
techaigues,

m af Pradesr Sratus

Reduction of pest ceused crop losses by 501 frem 1973/74 base

to 1978/79 end of first phase of preject.
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since independence,
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Unfortunatuly, this landg which has the most potential in the country,
is the most isolated. There exists no usable roads linkfhg the river area
with the coast or with tﬁe major towns. The river is not used for traffic.
It {a consequently very difficult to distribute supplies and pesticides
to these farmers.

A proposcd road linking the southern zone will be significant to the
area north of the river,

This {3 a difficult physical envi.: .nent occupied by a dispersed poor
hard-to-reach human population. No radical breakthroughs seem in prospect
vith which to amcliorate their conditioh. Perhaps the best hope in the
near future foc increasing food crop production lies {n efforts to improve
flood retreee cultivation by simple and aquickly attainable methods not
fnvolving extra risk and little or no cash. The longer term tuture may
offer opportuntties for more intensive irrigated agriculture along the
Sepegal iiver, aided by the water control and navigation that will be made

possible by the delta and Manantali dams. The greater market for the

produce ray e fu sencgal rather than the distant cities of Mauritania.
€e upport Ortpanizations

There are few African countries more poorly endowed with agricultural
euplurt viganliationn, %hat does exist is meager in number, wecak in
pregaulzation, pont {n training, and lacking in necded support. The
Agsicultural aetvices do not attract the best available school graduates.
The agticuirural achool at Kaedi, for example, scems to get the rejccts
fyem altetnat ive educat fonal opportunities. Its output is limited to a

few ocuie anaurlly, barely a third of the number needed just to carry

eut the suhermra prosently planned.
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At the present time, the Mauritanian farmer is unlikely to have very
close contact through formal institutions with his: government. Even
vhere such contacts exist government has little to offer, neither
technology nor support. An indigenous farm research system scarcely can
be said to exist.

ds Price and Market Policy

The Govecnment of Mauritania attempts to place controls on prices of
food-stuffs, however, in ?ractice such controls are of no consequence
in as much Qs the Government has no means to administer or enforce these
controls. Similarly, no marketing organization exists to stéfe; move or
distribute domestically produced cereals.

The Govermwent would like to establish price coutrols and a mark:
system for cerealse. But until adequate staff and facilities can come
into being, thic must rewmain a remote hopc., Scme scope cxists for a
more decentralized price and marketing policy based on the regional
administrgtive level,

2. Previous Activity

Mauritania has had very little activity in the way of insect or
plant disease programs during its history., The share of public funds
allocatcd to agriculture by the Mauritanian goverament has been nearly
constant for the past 7-10 years, 2 to 3 percent of the natfonal budget
of which none was available for a plant protéctton organi;ation until
1974, The Miaistry of Aériculture is currently in the process of developing

a comprehensive crop and livestock development plan.
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It gives- the first and highest priority to activities‘which will
have a rapid pcy off in terms of more food which includes improved
varieties of fertilizer and a pest control package to help the farmer.

These packages will reach the farmer in a few areas to begin
through the skeleton framework of the Ministry of Rural Deveiopment

as presently organized and as depicted in the following chart.
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Although there are twelve administrative Regions only nine have "Agricultural
Sectors" with the tusk »f carrying out agricultural policy in each of the 9
regions. In some of these sectors there are C.E.R.'s (Rural Expansion Centers)
which are directed by Rural Economy Monitors who deal with all aspects of
extension work among the peasants.

These Agricultural Sectors and C.E.R.'s are the structures which are involved in
the implementation of the action programs decided upon at the central level
concentation with these local structures.

As far as personnel is concerned.-there'ate about 50 Upper middle and lower level
staff involved in the carrying out of policy and operations in the field and
the sectors.
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Expanding ard étaffing the plant protection unit will be slow,

There are only seven agricultural agronomists working in

all goverﬁment mihistriés who have college}degrees and tﬁbioflthésé‘afé
in the Ministry of Rural Devélépment. ‘At the next lével afg Engiheéts‘de
Travaux who have a Baccalaureate plus two years.in Agriculfurai Scbdoi;
There are only ten of these. There are S'Qb:ks conductors, who have attended
primary school and four years at the Agricultural College at loga, Senegal.
The fourth level are the monitors who provide direct contact with fhe farmers,
and have primgry school training plus 3 ye;rs at the Center for Agriculture
and Extension Training at Kaedi, Mauritania. ‘It is the only school in
Mauritania supporting crop and livestock production. The cénteé enrolled
60 students in 1973; 76 students had pfevioﬁsly graduated, all of whom have
been employed by the Ministry of Rural Development (50 as agricultural
agents), The Kaedi program has been redesigned and expanded to increase
the quality and numbers of graduates who are divided between specialtiés
in Livestock, Water and Forestry, and Agriculture. There are about thirty
degree candidates studyirg overceas fn Agriculture subjects and one has
nearly completed work for an entomology degree at the University of California.

Authority to establish a Plant Protection Unit has just been received
from the Ministry of Rural Development. A major A.I.D. input wiil provide
training to develop plant protection specialists at all levels, when qualifiecd
candidates beccme available,

The Minister of.Rural Development, the Difectoi oflhgrtculture Profluction,
and the Chief of the Plant Protection Unit met with‘the design team in
D;kar to outline Mauritania's policy; bresent s;atus, and requirements to

initiate a plant protection project.



- 104 -

The Minister had read the Project Review Paper and said they
are trying t2 build an organization,very similar to the ;ne proposed by
the U.S. and with the same project purposes, but that Hlur;tlnia is only
beginning. ‘here ﬂas been a lack of operational capability and logistic
suppo:tleven wﬁen;funds fér pesticides.and eqﬁipment have Seen aﬁailable,‘
thérefore, in 1974, losses occurredvimoﬁniing to 40 to 50 pércenﬁ'of the
food crops. Their infrastructure needs to be developed to: l(1) build
small warehouse facilities to stqck insecticides; (2) build a transport
capability for distribution of pesticideé and application equipment;'

(3) obtain ﬁiddle and upper level traiding grants; (4) locate source
for operaticnal support funds; and (5) to build an effective extension
plant protection field service,

These would all contribute to forming the infrastructure they
consider necessary to conduct campaigns against local outbreaks in con-
solidated areas and to teach farmers control techniques through the field
services,

Other donors are coordinating efforts through the FAO, Extension
Project at Kaedj, and which the UNDP is partially financing, and through
the Rural Radio Scrvice Project, funded by the World Bank.

Some entomological research should be started on the new Kaedi
agronomic research farm but in the meantime, the results from existing
research faéilities in other countt?es can be used to help farmers increase
prodgq;ionvby demonstration.

A few pesticides are provided by the government which orders them
from the commercial mixing plant in Dakar. Larger chemical firms such as
Bayer, Hoechst, Union Carbide and others have agents in Senegal, through

whom orders can be Dlaced;
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There is,véry liétle ﬁpplication machinery or manually operated
dusters and sprayers available to farmers at this time.

3. Impiementation Plan

a. Background

Food crop losses caused by insects and other plant pests in
Mauritania have been occurring régularly. The recent severe insect
invasions have brought attention to the government that these losses,
added to the anuual food deficit, must bg prevented or reduced, .

‘In 197475, fpod crop prodHFtion in Maur%tania for dry lgnd
areas was ‘about 20 percent of normal, Yield; f&r river tecesqion érgps
planted last Novembér and December were average. Total production axeraged
about 64 percent. of requirements. The percentage of losses caused by
insects is egtimated at 36 percent or 23.000 tons of food prains.

The government has already initiated a food production pro-
gram which is siow in getting underway because of a lack of trained
agriculture personnel, rogds, availability of production inputs for
farmers, and a marketing system,

be Course of Action

T

A 'package" system for small farmers requiring little or no
cash input is to be develdped under this package, A major component will
be development of aimple; integrated pest management control systems for use
by the famer, the presently understaffed and undertrained, agricultursl field
serQice will be trained in these techniques and show the farmers how to
utilize them, | |

The A.I.D. project activities in Phase I will assist the

Mauritania Ministry of Rural Developﬁent to build almost from the ground
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up a Plant Protection Service, capable of reducing pest losses and thereby
significant}y increasing plant p;oduction.

Food crop protection activities in Mauritania have just begun.
Four of the 40 agriculture ‘monitors" serving in the field have had a
short course in practical control work at the FAb course held in Dakar
in February 1975.

Ar. organization and management plan for the Plant Protection
Service will be developed under the A.I.D. project to include central,
regional, and field staff and their relation to each other.

.Mauritania is not capable at the present'time of absorbing
very large scale’inpufs;. The Plant Protection Service is still on paper
and no budget allocation has yet been made; the food crop production area
is small cempared to other Sahcl nations, and ccmmunica:ions and trans-
portation systems are underdevelopeds Theretore, tor the tirst year,
the organizatiorn, management, and administrative acsistance will be
provided through the AID project personnel stationed in Dakar who will
make frequent trips to Mauritania and lend assistance as resquired by the
annual work plan schedule.

The purpose of the project in Mauritania is to build a strong
plant protection service which will train fhe farmers to use simple techniques
to reduce food crop losseg. This is a long-term institutional approachbwhich
should be atafted quickly with a training program for whieh the coﬁntry can pro:
vide qualified candidates for training in-cbuntry, or in Senegal, Cameroons,
France, éanada, of the United States,

At.the same‘time, the U.S, will assist the Mauritania in

estaﬁlishing and tfaining self-sufficient mobile plant protection units
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to combat large scale but localized types of attacks experienéed when
grasshoppers, locusts,‘or other pests'appéar in hon-atablelireas or
invade crop lands,. | | |

Most project activities will be centered in the food crop
production area of the Senegal River Basin,

Through a bilateral project agreement with Mauritania, AcI.D
will provide several inputs,.

Management: Services of the:A.I,D. Regiohal'Project Manager, one
Sahel Countyy Projéct Officér (entomologist) and the Regibnél Peat Control Train-
ing Officer will be shared with Senegal. They will advise and assist the Mauri-
tania Government thru the Plant Protection Service in organizing and managing an
integrated pest management system for control of insect outbreaks through two
methods: (1) the establishment of mobile control units capable of moving to and
logistically suprorting themselves while combatting pests in food. crop
areas or in desert areas before pests can penetrate farm lands; (2)
building into the present small field service corps by training and
demonstration a crop protection capability to show farmers the most
simple and low cost integrated pest management methods.

Training: Funds will provide for training at all levels.,

~-Professional: two académic degrees courses in entomelogy
will be provided to train staff for the top level positions in the Plant
Proﬁection Service. Cne man is due to return next year from the United
States where be is obtaining a BeSe Degfee in entomology with funds
provided under a former A.I.D. project.

~~Middle level: Mauritania will provide qualified candidates
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from the present agriculturql'field service and graduates from the
Agriculture and Extension Tfainiﬁg School of Kaedi. A.IiD. will pfovide
during Phase I funds for ?everal qualified plant protection service
ﬁembers to attend a non-acalemic, practical pest contfol project designed
byAthe USDA Specificqlly.for the Sahel countries. Other parﬁitiﬁating
countries will also attend. |

Another source of middle level training will be at the
Regional Plant Protection Training Center to be established at Bambey,
Senegal and the training center in the Cameroons as a part of the region=-
wide inputs of this project. Tentative agreement for establishing the
school to be attended by participants from Mauritania, has been made
with the Senegalese Ministry of Agriculture.

--Basic Training for field staff on techniques to be used
by the farmeré will usually be on the job, in the fileld, and at the
Regional Plant Protection Center at Bambey.

Commodities

These will consist of vehicles, materials, and pesticides
fog the Plant Protection Service to build two mobile units to demonstrate
logistical support and field spraying techniques. They will serve as
training units when not engéged in control operations. A modest amount
of safe, non-environmental polluting pesticides are‘provided for use in
1976-77., OSRO has provided $350,000 for pesticides, equipment, and
transportation dictribution costs for the short-term activities, This
will support the Mauritania campaign against predicted large scale

grasshopper outbreaks in the summer and fall of 1975,
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Other Costs

1. These funds will provide operational field budget support for
(1) equipment and vehicle operétions, repair, and mainteﬁance costs;
(2) 1oc&1 seasonal labor ?ﬁd.training costs including per diem for mobile
unit crews; (3) materials, supplies, parts, safet& aupplies gnd pesticide
handling equipment and tools; and (4) demonstration pesticides, equipment,
and supplies for stored grain pest control; (5) tuition and per diem for
participants attending courses at Regiomal Plant Protection Training

Center, Bambey, Senegal.
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SAHEL FOOD CROP PROTECTION
MAURITANIA PHASE I BUDGET
1975 THRU 1978

Total Tech Services Participants Commodities Other Costs

1975 148 0 24 61" 63
1976 120 0 4 39 40
1977 149 70 2% 30 25
ws a5 70 s 0
592 140 134 160 152 °

Mauritania Inputs

The host.governments'has no approved budget for operations. The field work
is. to be done by the agricultdre service described above. Some pesticidéa
will be available. The Plant Protection Service Directors salary and
position is presently funded from the Deparwment of Agriculture Fruduciion
in the Ministry of Rural Development.,

Mauritanla Output Targets

Training:

1, Two U.S./third country academic degrees by 1979 -
General Plant Protection.

2. Eight middle level managers and regional directors
training ia plant protection and the organi;ation.
opervation, and provision of logistical support for
large scule campaignsy by end of FY 1978,

3. Forty field level extension agents trained by 1979 in
a series of courses at Bambey,

4 Four three-man teaméjtrained and on the job with mobile

units (sea telow),
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5. Mobile units are an 1qportlnt‘ccmpoﬁnnt for training

| new and old staff and to teach praventative control
techniques off season for demonstrating stored grain con-
trol techniques where the units eqﬁipmont is suitable,

6, Training courses for prevention of damage to stored
food crops onltha farm and how to treat infested stores
will be designed and taught at Bambey,

Technical and Hanagement Assistance:

1. Assist GOM to organize, develop, Help manage and train
a Plint Protection Service by 1978, ¢

2, Establish a network of forty field level staff with three
Regional Coordinators to work with farmers.

3. Fifty 'method and result' demonstrations by individual
farmess in 19763 100 in 19773 and 200 in 1978,

Logistic Support for Plant Pest Control Campaigns:

1. Vehicles and demonstration equipment for two U.S. funded
"fire department" mobile units operations, capable of
covering 20,000 hectares in 1976; 40,000 hectares in
1977; and 60,000 hectares in 1978,

2. Special mobile squads equipped for the demonstration
and teaching sanitization of grain storage buildings
and methods of control of infested stores by fumigation
and/or other modern techniques.

END OF PROJECT STATUS
Reduction of pest caused crop losses by 50 percent from 1973/74 base

to 1978/79 ond of Phasc I.




1. Mgriculture Background
a. Mriculture Nacro Assessnent

Agriculture is by fer the wost important ecomemic activity is
Cameroon, accounting for 40% of CDF, and leading the expert sector with
76% of export earnings in 1973, Together with forestry, aafmal bushasdsy
and fishirg, it provides the source of liveliheod for abeut 75% of the
population, Agricultural commodities form the basis of the coumtry's
principal processing and mapufacturing’industries, The real growth rafe
of agriculrural production was 9.7% in 1972, compared to 7,51 im 1971,

Cocoa and cocoa producte, coffee and lunber are the predomiscnt
export crops, accounting for 29%, 26X, and 13X, respectively, of expovis
in 1973, Corton (3R of eaporis), subber, bananas, paln kerseis, pain
01l ana ground nuts comprised the rmlnln; 8% of total esperis devivid
from egriculture. Cocoa production lus been declining sinmve 19520/ 02
oving to aiverse health and aging trees, Cottes produciion has declised
since 1969/70, mostly because of reduced acreage In order to
increase [nod crop production, Coffee, bananas, gfewadavt asd fddes
production shove slight upvard treads,

Hillet 2nd sorghum are the most importast eeieals and ave growm madal)

in tho northera rave of the couniry fur purposes of sebsistence [ R R

Production has conaistently decreased from 480,000 MY ia 1968 1o 356,600 ¢ .

in 1972, Matze is the second most importast ceveal, Showing & sonsistang
increase in production to 198,300 MY in 1972, surpassing the Ples sesged.
The major tuberous starches are macabo, tare, manles, yom, snd Sveed

potatoes,
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Rice production attained 15,300 MT in 1972, far from the estimated
28,000 MT consumption predicted for 1975. In light 6f sharp increases in’
consumption, the governmént is devoting considerable éffort to the expansion
of rice production, rrincipally at ﬁhc SEMRY projeét.in Yaééﬁa. The project
is expected *o bring 4,300 hectareslpnder cultiv#tion, as well as the
addition of a rice processing mill, and is financed by'IDA, FAC, and CCE.

Feaulbility studics in other areas are under way.

CROP PROGUCTION
Frincipal staple foods are maize in the West, plantains, yams, manioc,

and coooyars in the Center South and millet, sorghum,‘and peanuts in the North.

Wiiile there {e no severe food problem generally in Camerooni relative
food scascities, partly as a result of distribution problems, do exist in
the major erlan centern of Yaounde, Douala, Garoua and elsewhere. The
1912-73 drought resulted In local food shortages in many parts of North
famcroon.  Uncertafinty about the adequacy of food supplies in the North
srimulat.t the repion's subsistence farmers to rake a massive

teadjustr ent in the arce devoted to cash crops versus food crops during

the growing teasor following the drought, While the area planted to cotton,
prtor o the drought in 1971-72, exceeded 110 thousand hectares, in 1973-74
the area planted to colton wag little more than 60,000 hectares.

Fheve §n growing tat inadequately documented evidence that food crop yields
throughour Carmercon are declining or at best stagnating because of soil fertility

edbaust s n, froect gents and plant discases, and competition from cash crops.
farghur and millet production in the North was seriously affected by drought and

Yasses to plant pentyr while mafze production in the vWest is affected by insects

and Jeaf and wtonm Muycanos,
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Cash crop ‘pi:oduct:ion in Cameroon 1is stagnating and declining.
The output of cotton in the Northern plains was at a ten—year low in
1973-75 due not only‘to drqught, but also to the dfastic ;eduction in
‘the area planted. Aitﬁough‘yields are also low for pcanﬁts. éhéy are
rapidly beconiug a cash crop in the North and Center South; in recent
years approximately 50 percent of tﬁe peanut crop has been sold for local
consumption or processing into cooking oil to meet local and domestic demand.
In general, the institutional framework in support of food crop
production is inadequatelto the task of increasing and improving staple
~ production. Input‘delivery 3ystems for féod crop production are
virtually non-existant althoﬁgh there is some'spin—off of imports into
food cropping by virture of the facf that largé nﬁmbers of subéistence
farmers are reached By the input - extension-marketing services of cash

or export companies.

Large scale migration to the citles and rapid rate of urbanization
have revealed inadequacies and inefficiencies in food storage and
marketing networks. Local urban shortages of staple foods have developed
and food price; have risen sharply. In addition, the inability to store
properly and to move food crops into commercial circuits leads to a
conslderable loss of income to poor farmers. Similarly, because of the
poorly organized markets for food crops, bumper crops as expected for
cercals this year in the North also mean low incomes for farmers who are

unable to receive a reasonable price for their output.

Although research institutions have produced good results on €éash/

export crops, research on food crops has laaggcd behind. An agricultural

research infrastructure exists and it is being restructured to place addi-
tional ctaphasis on food crops. A major shertcoming in agricultural research

vhich must be corrected is the failure to include integrated pest management

ﬂystehs in the research program.
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" Mot anrprisingly. extencion services personnel are inodequatcly trained
and few in number in relation to the number of fatneéa to be reathéa; Middle
and low-level agents that are closest to the farm level aré;élso handicnpped
by bad roads, inadequate trarsportation and logistin support_and.small operatin
budgets. The most effective extension work is carriel out within the framework

of export-oriented companies.

In general, the wider use ot animal traction,‘imptovementalin hand tools,
.improved crop Varieties.vinbreased fertilizer use, plant protéction techniques,
improved weed control, and small scale irrigation. could improve and increase
food,production in Came;qqn. Activities to improve and increase food produc-
tion should be carried out in the context of_the total farm enterprise including

both cash crops and livestock production éctivities.

| Responsibility for agricultural policy, brograms, and projects is
divided among the Ministry of Agriculturn, the Ministry of Livestock
and'n multiplicity of antonomous, usually commodity specific, apencies
or companies. This organization structure renders it difficult to
coordinate rural de;clopment activities, particularly those aimed at
increasing staplq food production or integrating agricultural and live-
stock productions, whiie pursuing equally legitimate goals of increasing
production of export and/or domestic cash crop production to improve
foreign exchange earnings and income of farners.

The Governmeat of Cameroon, in setting priorities forlagticulturah
development, will weigh progrnm approaches ngainst economic objectives
contained'in the current five-yeat development plan: (1) reducing
regional income disparities; (2) conttibuting to export expnnaion or
import substitution, and (3) alleviating domestic staple food scarcities.
These objectives are consistent with AID 8 Congtea.ional mandate to
increase food production and improve nuttition, to aoeiot the development

1 [ ]

of the rural poor and to tehnbilitate ccolo.icnlly fragile areas (such
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as the Northern Plains of Cameroon) éeriously affected by drought.

A major food crop cémpaign for increaeing production was initiated
in January 1575 and is planned to‘provide farmers with information on
cultural practices and subridized ‘ inputs such as pesticides.

II. Agricultural Regions and Crop Production Systems

Five principal regions‘can be distinguishéd in Cameroon: The Northern
‘Piains. the Waestern Hiéhlands, tﬁe Western and Coastal Lo&lénda, the
Southern Rain'Forest, and the Central Savannah. These five regions are
characterized by considerable ecological'and climatic diversity and
therefore considerable diversity in agricultural‘prodﬁcti&h“«ggyems.
Diversity in soils and climate suggests there 1s considerable poteﬁEI:1N“

for agricultural and food crop development based on regional comparative

advantage.

? mi.o wgrthoan Plain 1e the area north of the Adamaous plateau

o Lidt. &y

which is characterized by relatively low rainfalls:

Sorghum and millet are staple food crops widely grown on small

holdings of 2 to 3 hectares.
Average yields are 600 to 700 kg/ha for millet, sorghum, maize and

peanuts, abcut 1 ton/ha for upland rice. Since 1970, yields have suffered
from insect attacks and drought and there is growing documented evidence that
yields are declining. |

Although the Northern plains region is undoubtedly the poorest region in
Cameroon, corsiderable potential exists for improving the production of fozd.

B. The Central Savannah covers two zones: the grasslands of the

Adamaoua plateau and the tree savannah extending to the edge of the
southern rainforest.

Millet, sorghum and maize are the principal food crops.
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C. The Western Highlands correspond to the western and north-

western ptovincés. Rainfall ranges from 1500-2000 mm over a ;eﬂgth¥
rainy season. Food crops are corn, peanuts, beans and taro. .Crop
ylelds are low: 1 ton/ha for corn, 500 kg/ha peanuts. Major problems
include low-yielding vatieties insecté and leaf diseases such as rust
_and helminthosporium on ‘corn.

Throughout the region, a well organized cooperative system, the
heritage of the ﬁritish colonial period, is responsible for coffee
production and marketing activities. This system maintains a good
working relationship with agricultural extension services which are to
be utilized Inor distribution and sale of inputs for developing small
farmer pest management prgctices.

The most promising food crop development potential for the Western
Highlands 1s in improving and increasing the production of corn. There
is considerable Interest in corn as a subsisteﬁce crop, as a source of
farm income and as an export crop. Corn already represents the secgnd
majér source cf farm income to farmers in the Highlands and in recent
years some corn has been exported to Zaire, Gabon, and CAR. Essentials
for a corn lmprovement program include: (1) production, multiplication,
and distribution of insect and leaf discase resistunt varicties; (2) soil
fertility improvement especially meeting nitrogen requirements; and
(3) extension assistance in farm management including pest control.

D. The Western and Coastal Lowlands cover parts of three provinces:

the Southwesr, the Littoral and the Center-South. Average rainfall is
2500 mm. Approximately 50 percent of the population is urban and this
heavy concentvation creates a growing market for food crops produced in

the region and in nearby areas.
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The prinpipél food crops are plantain, corn, and root crops, grown
by smallholdera on farms that average two hecfarea in size. Oilpalm,
rubber and bananas are grown largely in commercial plantations. Robusta
coffee is gfown in assoclation with food crops. Fruit gathered from
wild palm trees represents a sizeable source of income to simall fafmers..
As elsewhere Cameroon food and cash crop yiélds are low and output has
not kept pace with growing urban.demand, particularly in ﬁhe port city
of Doﬁa;a. The relative absence of farm-to-market roads complicates
the food supply problem for the urbaﬁ ce?ters and leads to loss of
substantial income from food crops to farmers.

The most promising food crop development activity is in the arca of
improving the market orgapization for both traditional and non-
traditional foodstuffs. This implies improving the network of farm to
market roads..as well as improved storage techniques for vegetable
produce.

E. The Southern Rain Forest includes most of the provinces of

Center-South and the Eastern,and parts of Littoral and Western. Average

rainfall is betwecen 1400 and 1900 mm.

Major food crops are plantnin,‘manioc, and cocoyams, Concern
over short foud supplies and high prices has led the Governnernt to
formulate a program for a "green revolution" in the area surrounding
Yaounde. The program, is just getting underway and has as its goal
ircreaning the production and marketing of plantain and other staples
in the arca to meet the demand for foodstuffs in Yaounde. Initially
the program has met with difficulty largely because of inadequate
farm-to-market ro.dn and the unavailability of means of trangport to

Yaounde from the preducing arean.
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Agricultural institutions

Goverrment Agencies

Résponsibility'for agricﬁltural policy, programs and projects isﬂ
divided among the'Ministries of Agrlculture and Livestock and a multi-
plicity of autonbmous agencies which have exclusive control over cash/
export crop production and markeﬁing activities. This commodity-
specific orientation of cash crop production has resulted in the
neglect of focd crops in the areas manag?d by the compart.ies.

In the past year, the Government has taken a pogitive step that

could lead to bettexr coordination and control of rural develovment

activities. In Auqust 1973, FONADER (National Kural Development Fund)
a2s created by presidentia) deeree. It hag a 12 member board of

directors chaired by the Minister of Agriculture. It will

have broad respoasibility for all economic and social aspects of rural
development, Its major responsibilitics will be to finance and cxecute
rural development projects and to function as an agricultural credit
agency. Credit in the form of loans or grante will be provided directly
to farmers. TIndividuals with collateral may also receive credit. Loans
for production will have terms of up to ten years,but most will have

three to four year repayment periods, depending on the type of

productive activity for which credit is extended, Most importantly,
eredit, with minor exceptions, will be '"{n-kind" and food crop pest control
itemns materfulys nupplics and hond applicators will bo available at

pubuidizcd prices,
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Agricultural chearch

As in other former French territories, agronomic.reqearch priority
has been placed on export crops while research on staple food crops has
lagged behind. Research on cash crops has had good results in disease
and insect ‘control. Research station exténsion for food crops cither
from the research ingtitutes fhemselves or through the extension services
is virtually non-existent. Farming systems and fafm management réseatch ‘
does not exist.

In an effort to gain control af the‘orientation of all rescarch
activity in Cameroon, & new organization, ONAREST (Ngtional Office for

Scientific and Technical Resecarch), has been reccently created to take

responsibility for supervising the research now being carried out hy
eleven indeperdent French research organizations. This reorganization
could help to reorient agricultural research towards more applied

farmer-related programs.

Fxtension Services

Not surprisingly extension personnel are inadequately trained and
few in number. They also lack the mobility which would enable them to
reach farmers “n relatively remote and inaccessible locations. Since
extension peresonnel are so critical in carrying FONADER's credit programs
and ONAREST's rescarch activity to the farm level, training and re-
training of existing agents at all levels is badly nceded. IRAM (In-
stitut de Recherches et d'Application des Methodes de Developpement) is
currently conducting a survey of agricultural education and training for
all of Camcroon; and partially as a result of this atudy, the Direcctor of
Agriculture 1o conaidering ways in which to restructure the extension
sarvice, which {u practically non-exintent for food crops, and to con-

centrate on enabling middle and low level technicians to attend to f{ood

cropn, Au an export crop extenufon activity, A major training activity
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vill be concerned with food c¢rop pest control systems and ﬂh_integratgd
pest managoment package using less pesticides.

IV. Program Opportunities in Food Crops Ptoducc;gg

The potential for :hhprov;.'ng‘ and increasing food crop production in
Cameroon is gonod. The variety of'foils and cl;maté should facilitate a
balanced approach to diversifyiﬁg,agricultutaI'ptoduétion{ Program -
planning and project preparation should take into account not only this
eco~climatic diversity but also Camerooq's objectives for the rural
sector: (1) reducing regional incomelﬁispatities; (2) contributing to
export expansion or import substitut%on; an& (3) alleviating domestic
staple food scarcities. These objectives are consistent with AID's
congressional mandate to increase food production and improvc nutrition;
agsist in dmvrovina the quality of life of the rural and urb.n nonr;
and to assist in the rehabilitation of ecologically fragile areas (guch
as the Northern plains of Cameroon) seriously affected in recent years
- by drought,

A. On grounds of re¢ducing regional income disparities, the
Government of fCameroon has accorded high priority to rural development
activity in the ecologically fragile Northern plaines. The target
population in this poorest region of Cameroon includes sedentary far-
mers who produrce sfaple cereals. |

A program to maximize production of food crops among sedentary

farmers in the North is probably inadvisable at this time. AID's
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approach should be to promote balanced farming aystems'chac assure a
'dependhble supply of stéple cereals to the farm family and the région
and that ensure a reasonable return to the farm famil} on its invesfment_
and risks. Developmeht based on existing farm eystemsAcould.be pursued
by developing a minimum input package for cereal praductién including
Provision of treated elite millet/sorghum seed, imprbved ;echniques of
land preparation, insect control, seeding density and weeding, draft
animals and credit. Since staple food producers in the North are
invariably producers of cotton and peanut's, the latter for home
consumption.as well as sale, the place of those crops in rotation in
the farm enterprise nceds to be clearly ﬁnderstood.

A food crop production activity in the Northern Plains should
incorpurate the following elements: (1) input supply, credit and
marketing; (2) extension services and training; (3) seed multiplication
.and demonstration; and (4) plant pest control.

B. Another feasible intervention would be in the promotion of corn
production in the Western Highlands region of Cameroon. High priority
should be given to the development of this region on the basis of

reducing regional income disparities. Corn is important in the West as

a subsistence crop. Essentials for a corn improvement program would
include (1) production, multiplication and distribution of insect and
leaf disease restraint varietiles; (2) integrated pest management;

(3) soil fertility improvement; (4) extension assistance in farm manage-
ment; (5) simple equipment for on-farm village storage; and (5) credit

to purchase improved inputs.
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2. Previous Activity in Pest Control
According to the Government of Cameroon the annual losses of potential

food crops from predators are as follows:

Maize 20% to 50%.
Sorghum and Miilet 25% to 40%
Paddy Rice ©"10% to 20%
Peanuts 5! to 10%

In some years when migratory locusts and Quelea birds ataack the losses
are much higher and may reach 100% in locélized areas. |

If these Eigh estimatgs were reduceé-by two-thirds, the most cone-
servative financial loss is $16 million including post harvest losses.

Also vegetables and other cash crops suffer heavy losses from insects
and diseases which reproduce very rapidly year around in the warm tropical
clinmate.

The competition for food crops between humans and predators is critical
in the Northern Plateau area where the.bulk of the food grains are grown
on small farms. Farmers here, even in good crop years lead a precarious
existence with a per capital income of $90 which is less than half of that
for the majority of small farmers in other agricultural regions where
different ecological conditions exist, and other crops are produced.

Cameroon is nearly self‘sufficient in food production, but grain produc-
tion supply and demand is precariously balanced. Only by reducing drastically
the a&reages of some cash crops during the last few yedrs and expanding
new acreages for food grains has the supply kept up with increasing demand.

‘As more now development farming schemes are established, the plant pest’
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attacks will grow more !reqqent gnd ;ncrease in soverity. 1It is
therefore must important to.develop a Pest Control Serviée now in order
to reduce losses on'the present level of food grains production and
prevent future incursions.

The British and French administered areas of the Cameroons built a
élant proteétion activity into their expoQt crop farming systems. The
colonial companies and later parastatal organizations developed plant
protection research and extension services for coffee, cocoa, palm oil,
cotton, sugar, gpbacco, bananas, téa, eté. These specialized organiza-
tions‘underéook the task of ‘controllind insects and predators on cash
crops where food crop protection was practically nil except for a few
small areas c¢rowing wheat and rice. The recent: catastrophic drought
across Africa also seriously affected the grain growinq areas of
Cameroon. Tne GCOC decided in late 1974 to establish a Plant Protection
Service in the Ministry of Rural Development and Hydrology which will
direct activities to food crops, mainly sorghum, millet, maize, rice,
peanuts, and cowpeas (niebe); nearly all grown by small farmers except
rice.

There is a sheortage of personnel to operate the Plant Protection
Sexvice and a specific need for three specialists for the above divisions.
The Chief of rlant.Production‘is a University t;ained graduate in
Agronomy. One U.S. trained entomologist has recently returned and been
assigned to the Ministry but is working on cotgon research. There are
eight people wprking‘in‘plant protection_but not on food crops and only
thfee have degrees in entomology, plant patholqu or nematology. The

Ministry of RD and H said they could provide five qualified candidates

for academic degrec training in the U.S, or third country, and the first
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would be available in January of 1976 and second and third in the
aummér of .19.‘6.

There is an Agriculture education program for middle level field
staff, most of who are hired by commercial crop organizations upon
graduation, but no plant protection courses are giveﬁ.

The 0.A.U. Regional Phytosanitary center has a well endowed and
equipped staticn in Yaounde but it has not accomplished a great dcal.

A few middlc level staff have heen trained for inspection and quarantine
duty.

Although virtually all food crops are grown by peasants and a special
“organization has been formed to incregsc production there are no donors
helping to build an extension service. The desion team was tc'd that
the idea for developing a food crop protection project 1is most
opportune and that the Government of Cameroon would give higl priority
and collaboretion to U.S. activities to assist them.

The GOC is supporting the Green Revoluticn for the following ronsons:

1. Decrease inflation of food prices

2. Stabilize food supplies with storage facilitfes so drought yoars

drasticality effect the economy.

3. Increase farmers income by increasing availahility of inputs to

remoter farm areas.

4. Deccrease rural youth exodus by improving farm 1ife.

These are about the same as agriculture sector program goals for the
AID Africa Development Assistant Programs,

At tﬁv presont. time thero is no financial structuro for food crop

production loans for farmers to buy inputs such an pestictiden and monual
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application equipment. However, the Commercial Crop Bask is pravidise

over $700,00C for production loans to accelerate ceveal predection i3

the North Plateau Region for 1975,
Mnlnthbr@nmhhuamilmmmmm
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to the farmers is barely adequate but measures -are underway to improwve
it through eaisting and new organizations. Emefgency_logistic support
and supplies in time of mass predator attack are not possible for

large arcas, but to build this ability is a primai&itaiget of the new

Plant Protection Service.

3. Implcementation

Purpose

Assist the Plant Protection Service to reduce food crop losses
cstimated by the Government of Cameroon, at from 5% to 50% of yields of
various cereals and groundnuts including both field and storagé losses.
Among the principal pests attacking millet, sorghum, rice and corn are
grasshoppers, locusts, stem borers, shoot flies, and head beorexs of
scveral species. An elimination of crop losses is equal to a correspond-
ing increase in staple food production'by 30% of yields to me2t the rising

food needs of a population increasing at a rate of 2.5% annually.

To begin, the following divisions will comprise the Plant Protection

Sorvice.

Crop Protccvion responsible for

a) Anti locust and grasshopper campaigns
extension
b) Building an/organization to teach farmers pest control techniques
¢) Integratcd pest management techniques
d) Surveys, cconomics of treatment, predictions

e) Stored focd pest control campaigns and in villages on the farm.

f) Dovelopment of Regional Plant Protection Training Center.
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Phytopharmacy responsible for

a): Determina£ion of?neeticide efficiency and resldﬁai effeét on
‘parasites.

bi .Quantitativc_ana;ysis of pesticides and rate and method of
péplication.

¢) Study of pesticide residueq on plants and animals.

qa) Evaluation and establishment of tolerable residual levels of
pesticides for all food crops.

e) Testing chemicals and gases fpr new stored past control
techniques.

£) Study and research on chemical substitutes for control of insects,
rodents, mematods and birds.

Phuic Ianitare mesnancihlas for

a) Preparation of phytosanitary legislation

B) Approval of pest?cides and areas of use.

c)' Establishment of phytosanitary controls over imported and
exportnd crops at all border, sea, and air entry points in
coliaboration with Regional 0.A.U. phytosanitary office in
Yaounde.

d) Disinfection and fumigation techniques for infected plant materials.

AID Inputs

a. Technical Services

1. A countrv Project officer (entomologist) will be stationed in-
Yaounde to work dircctly with the Ministry of Rural Development and

Hydraulics, Agriculture Product ion Departmcht. Nntibnnl Plant Protec-
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tion Service.

2, The AID.Regtoﬁal Project Manager stationed in Dakar is also
available to a;sist the GOC in planning, programming, and preparing
project documents as required. He is an entomologist and can also
assist in technical matters,

3. Regiona{ Plant Protection Training Officer will be stationed in '
Yaounde to design curriculum for low, middle, and senior levei personnel,
He will alsé ascist in the establishment of a Regioﬁal Plant Protection
Training éenter at the University of Yaounde.

4s Consultant services in special fields of plant prote;tion such as
stored food pest control will be available from the other Country

Project Officers in Dakar and Chad or from the USDA,

b. 'Tréining
1. High 1level training for headquarters staff will ba provided
through four AID academic scholarships in Plant Protection Masters
or Bachelors degree in the U.S. or third country universities.
2. Middle ievel training in integrated pest management will be
provided for up to thirty supervisory and regional field staff at

the Regional Plant Protection Center at Bombey.

Two instructors will be trained in the U.S. as soon as the government

can provide thom and will teach at the Center.

Technical and practical plant protection courses for'proventing

field and st.orage losses will be emphasized.
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Befo;e training facilites areiopen in Yaounde, advance ttainihg
féi six participants will be given at a speciélly designed plhnt_
protection course to be designed for the group by the_USDh, Pest
,thtfol'grganization. The participants should have intensive
spoken Erglish classes beforn 1eav1n§ the Cameroon if possible,
‘but funds are provided for an interpreter to be with them in the
u.s.
3. Basic Training

This category is the most important as the field staff are the
majof link to having farmers gain incentive fof raising food pro-
duction. Their training will be in country at Yaounde z2nd on the
job for method and result demonstration pest control techniques.
There will aiso be spccial courses designed for them at the Yaounde

Center and with the mobile "fire department" units described lacer,
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CAMEROON PHASE I BUDGET

FY 75 thru FY 78
($000's)

PISCAL YEAR  TOTAL  TECH.SERV. PARTS, COMMODITIES OTHER COSTS

1975 333 130 35 107 61
1976 164 60 56 25 23
1977 123 65 21 25 12
1978 134 ) 134 20 13
TOTAL 754 320 . 146 177 111

f. Host Country

The Covernment of Cameroon will provide for the first year, through
Cooperating Agency, Plant Protection Service, the following CPA {nputs to
the project shown covercted to U,5, dollars,

1. Tecinical and Other Services $30,000

2, Commoditics; pesticides and equipment 200,000

3. Other Costa: Operation, maintenance, repair

of equipsent 10,000

4. Operation, maintenance, land for Regionzl Pest
Control T:aining Center at Yaounde 20,000
Total $260,000

A detalled budget for remaining years of Fhase | will be
negotiated vhen Annual Work Plan {8 Jdeveloped by the Replonal Preject

Manaper, USAID, in collaboration with 0OC,
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8. Cameroon Output Targets

1, Training

b,

£,

h.

1.

luild‘dormttory for twenty students and otiicl. laboratory
and storage at Yaounde Regional Plant Protection Training
Center by December 1976,

Train two instructors for the Yaounde Training Center
before school opens,

Develop French Language Plant Protection Courses for pre
and post harvest crops available to all countries of the
Sahel. :

Five U.5./Third Country Academic Degreés in general plant
protection studies by 1979,

Fifteen middle level managers and Regional Directoras
training in plant protection isplementation proceduivs,
120 field level extension agents trained by 1979 in a serics
of 8lx Lasle plautl protection courses 4t Yaounde,

Ten thres-man teams trained on job with mobile unite

(see below).

Mobile units {mportant component for training nev and old
staff, They vill teach preventive control technigques off-
season also,

Tealulng coursea for the provention of dasage v stored
food crops sl how o treat Talested stores will be

dealpned and taupht at Yaounde,

"y
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2, Technicul and lanagement

a, Assist GOC to organize, staff, develop and hal; manage and train
a lMlant Protection Service with three divisions by 1977, four by
1978, and five by 1979, |

b. Establish a network of 120 field level staff with five regicnal
ccordinators.

¢, 100 “method and result" demonstrations by individual farmers
supervised by extension field service in 1976; 500 {n 1917;
and 1,000 by 1978, :

de Possible use of 2 to 5 Peace Corps Volunteers to perform plant

protection field demonstration and teaching jobs.
3. loptstic Support for Pent:Control Campaigns

a. Vehiclos and demonstration equipment for three U.S.-funded

"fire department” mobile unit operations capable of covering
15,000 hectares in 1¥76, 25,000 hectares in 1977, and 40,000
hectares in 1978,

b, Special mohile squads equipped for demonstration and seaching
sanitization of graln storapge buildings and methods of control
of Infested stores by fumipgation and/or other modern techniques,

Reduction of pest caused crop losses by 30X from 1973/74 base to

1978/79 end of Phase | of the project.

\LETﬁL. . (il . A e ]
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PART IV. PROJECT IMPLEMENTATION

E. Chad ' et Jual s ok

1. Agriculture ndckground,'rolicz,-ﬁdminis:raclon

a, Introduction

Chad is one of the poorént and least dnveloped.cauntriea
in Africa. Approximately 95 percent of its 3.6 million people are engaged
in subsistence agriculture and nemi—nougdic 1iveatock herding. Although
ého potential exists for self-sufficiency in food crop production, Chad
rarely produces a surplus of food., Recurrent droughts, at least since 1968,
resulted in local food shortagee and in 1972-73 widespread famine neceh-
sitated large relief shipments of grains 'from the United States and other
donors. Problems of food supply are conplicated by low y!clda.'uoll
fertility depletion, lnndeqynto otorage facilitics, insect and pest infeste-

tion of crops in the field and in storage, and compntition from cash

crops, notably cotton which has been the Chad government's number one
apvicultucul sector prioricy., Corton is a major source ot CDP, foreign

exchange carnings, and government revenues. In 1921, it accounted for

14 percent of monay GDF', 70 percent of export earnings, and about 7 percent
of governmont revenves.
While cotton in the government's highest crop priority, food crop

production s the farmor's top priority. Millet and sorghum ave tlc

staple foods usually grown in cotaction with cotton throughout souttiern
Chad. Thone cercals are also widely prown throughout the central

Sahellan reglon an well., Yieldn are lov, production fs highly varinlle,

and Lhe markot e frapmented and poorly organized. Local food nhortages
regularly oceur particularly during the poeriod preceding tho harcvest.

Fricen are low at harvest cime, but just before harvest, small merchants
benefit *from the scarcity of supplica by selling grain back to farmera

Oy (o urban convumars at exorbitant prices. Improvesont in millet and
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sorghum production and merketing will tedui;e improved inputs anc
i : '

techniques, és well as jmproving on~farm and village storage capacity,
raising producer prices, and surﬁeillanée and controlqu the markéting
dctivities nf the small-scale grain metchante.' of par;icﬁlat‘inferest
to tﬁe.Chadian government is that with an assurea food supply fhrough
improved production and marketing, farmers would be more willing to
préduce cotten as a cash crop,

In addition to cotfon and millet/sorghum production, rice and
wheat are produced on more limited arcas in selected zones in Chad.
Irrigated rice is produced along the Chari and Logone Rivers and

rainfed rice is grown elsewhere in the south.

b, Agricultural Kegions and Crop Production Systems

Three distinct eco-climatic zones can be distinguished
in Chud:

Most of the northern region is true desert, an extension
of the Sahara. The area provides a tenuous livelihood for less thai two
percent of Chad's population., Its potential for food crop production is
virtually non-existent,

The southern region is a humid subtropical zone whete
nearly half of Chad's population is concentrated.

Farming 18 practiced almost entirely by smalllhiolders on
farms that averapge 2.7 hectares. Approximately 600,000 hectares (1973)
ia planted to wmitlet and sorghum and associated cropa. Rice i{s grown
on approximately 43,000 hectares., Corn, beans, manioc, taro, and fonio
wre secondary croprs, More than 2.5 midl{on hectares are estimated to

e umder cotton cultivation in oll of Chad and only 40,000 hectnres are
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cultivated under relétively modern systems. Average yieids.of cereals
are low but cdﬁparaﬁle ts those of other regioﬁs in.SaheILSudanian Africa.
.Average‘yields are'400f500 kg/ha for millct. gsorghum and maize an&‘bne
ton/ha for'naddy-ricc.

Developﬁgnt'assiatahcc to reach the largest number of

farmers in the southern region should seek to promote integrated approache:

to food and cash crops, specifically‘millet and sorghum. The interrela-
tionships which exist between subsistenck food prodhction and cotton
p;oduction cannot be ignored in decidinmg strategies aﬁd designing programs
to assure. adequate food to farm families and to increase theif incomes.

Attempts to improve cereal production in the south should initfally
concentrate on multiplication, production, and distribution of improved
seeds; improvament ot cultural practices such as land preparation, sowing
date, timely weeding, correct dcnsity, and crop protection. A foud cyop
production iﬁprovemcnt program should be carried out within the framework
of the intensive cotton productivity project which is financed by the

Chadian govertment, FED, and FAC.

Fbﬂk.(The National Rural Actlon Fund) has established a Cereals
Department with assistance from WFP and TFAO that has the responsibility
for a natjonal program of cereal marketing and price stabilization

including the establishment of a natlonal reserve stock.
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Thgrg are two ¢ottoﬁ production systems in Chad. First,
there is the tfaditioﬁal'sysﬁem practiced by the ldﬁée'majprity of
eubsistéhce farﬁers whose main crops are millet aﬁd gorghum. but who
‘ﬁfoauce cotton to earn enough income to purchase necessities andﬂbﬁyf
taxes. Second; there is the cotton production system ipvolving
feﬁer farmers who participate in a cotton "productivity program" aﬁd
who receive,training. farm management extension assistqnce, and improved
inputé froﬁ the'project authorities, COTONTCHAD; and ORDR (National Rural
Deyelopment Office). COTONTCHAD has the responsibility for production,
.processing and marketing of cotton, whiié ONDR organizes and operates the
extension and input aelivery system in’ the southern }egion.

FED and FAC are the major contributors to the cotton pr&ductivity
program whichvwill emphasize an integrated approach to cotton production
including food crop improvement, animal ﬁraction, farmer catt:le feeding,
processing of cotton seed o0il for export, and cotton cake {¢. livestock
‘feed; Project plans call for reinforcing the extension capacity of CONDR,
constructing storage facilities for fertilizer and insecticides, production
and multiplication of improved seeds of sorghum and seed treatment. The
food production aspects of the cotton productivity program should be care-
fully studied by AID. At the very lcast, sorghum research results carried
out by the Major Cereals project in Northern Nigeria should be made avail-
able to ONDR through the Field Trials .Officer in neighboring northern
Cameroon, who wmanages {ield trials on the research station located in Deld.

Ricc 1s another food crop that is grown extensively in arcas that are
flooded dufinu Lhc'rainy Qcason and.olscwhcrc on raiﬁfcd lands. Paddy
production is imighly dependent on the flooding of the Logone which failed
to flood many ripelgrowning ércas in 19?2/73; and uplnpd rice 18 dependent

',°h highly variable rainfall in dryland cropping systems. Output rearhad a
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peak in 1971/72 at 60,000 tons, but 39,000 tons produced in 1970/71 is
' clqser tb thg ten—yeqr'aVeragé. IBRD is finanéing an 11,000 hectare

fiéé production projéct in the Satequi-Dressia plain of the Logonc River
Valley in southern Chad. The project will include all aspects of rice
production, including segd research and multiplication, pest control, intro
duction of imprerd cultural pra;tices and modern production inpute, and

processihg and markating of output.

The Zentral or Saheliun Regpion lics to the morth of the Chard
River, and cxtends across a belt appro§1matcly 300 miles wide from Laoke
Chad and eastward to the Sudanese bopder. gany farmers combliue sub-
sigtence food production, mainly millet,with the raising of c.ttle,
sheep, goats, or horses. The area planted to Millet and sor: .um in the
Sahelian zénn is approximately 500.000 hectares. with averze . vlelds of
from 500-550 kg/ha. In recent drought years, yields have beoa lower,
ranging from 35C-400 kg/ha. Estimated production for the Sahclian
zone in 1973 was 200,000 tons.

c. DPolicy Issucs in Food Crop Production

The major agricultural policy issue fu Chad finvelves the
conflict between the previous goverament's desire to maximize cotton pro-
duction, in order to meet forelgn cxchanpge, and fiscal policy cbjectives,
and the farmers' real necd to meet subsistence requivements by emphantsjuy
the produutlnn‘uf staple cereals,  Historically, the colondal wdminlstraters
and the Coverament of Chad obliged traditional farmers to produce cotton to

meet export demand and to have cash to pay taxes, Farmers on the other hand,


http:ftier"it.nt
http:hectro.rs

S

have persisted in according Fivst priovisy ah-lm;vdmﬂnw
wnininize the visk of an inadeguate Foad mpply thonglons e pois,
thereby guarintecing thelr own sbsistance, M Ihe some Chae, pradud sop
incentives and iwprovwed rechmigees Fove aei feon suffiidens S0 gowssie
increases in ouipet, Movedwer, & Badtetiag Speion WAieh conldd aumee &
reasonsble price to farmers sad comsumess alile dows Fo8 sples,

The key 1o vesolving this conflics and sssectadad galiey Ssonus of
price incentives asd mavketing 1ies in wriﬁm AR B BRI D aesde
as an iategrated coomawy te whish M €% ghvam 60 BRe paoiles San s
varketing of tyaditional crops, sl as ailled and sErgiem, S salesm
crops, such as rice and vheat, @s will 36 1he wals cadih cooW, conien. M

appears 1o be sone recegnition of e sead for a0 Bsdegresml ysaieh 8@
agricultural developnent on the pirt of ihe Dadien gowasmmo . Bl Sie
sloving of the rate af growth In oation pealuai don By sesand Lo ol e
extreme food shoriages created by drowghe have Relped soeade S1as Fusiis
sation, Sueh a8 Istegiated sppioach 15 Splicds B fhe sow "peedies saiay
progran” for ~otten sow belsg wnldedtalen I8 650 sonalusm Sugion,

The cotten “productivity perojest” (s & losge septonsd susiutisy &
the south designad 1@ tapiowe piadwiion snd snstesing of faal cosge oe
vell as cottom. This approahy sales agionomis senie a6 ceswalls a0 curdoy
are votation creps, and ceseals will Bowefis Foom She soslitael off fous oo
fertilizers applied to petion.




- 140 -

Price policy for cereals is a separate but related 1Béue. Officially,
' the Chadian government maintains a floor price on millet and sorghuh of
28‘CFA pet.kilogram. In practice, this pélicy is no;.operational because
of inadequate storage capacity and inabilify to undertake buying and
gelling of grain on a écale which would étahilize producer pribes at a
remuncrative level or consumer prices at a reasonable level. In sprplus
years, prices to farmers may drop as low as 5 CFA/kg. Simila;ly,uconsumer
prices range from 20 to 80 CFA/kg nccor&ing to annual and seasonal avail-
abilities. The aproach to stabilizing at a-reasonable level both produceré'
and consumers' prices will involve incrcasing'on-farh and loéﬁl (village)
storage to raise producers' prices to a guarunteed and effective minimum,

thereby reducing the trading margins and giving consumers the benefit of

a lower price. An intensive stored pest control campaign at the farm
and village level nust be started so potential losses of 20% to 40% can
be averted.
It should be relatively easy for FDAR to extend its opera-
tional capability into the arca covered by the cotton productivity project.

Outside the project area, the large majority of subsistence farmers who

produce 85 percent of the cotton output will be more 2ifficult to reach.
An extensive propgram involving relatively modest improvemeuts in inputs
and practices Tor this larger group of farmers should bc given high

priority by the Chadian government.
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d. Program Recommendations
A.I.D.‘shouid not directly assist cotton production efforts as

that would be contrary to the Congressional regulgfionsnand its mandate
to transfer resources and provide technical assistance to improve fo&d
production arnd nutrition. Howevér, A.1.D. should provide assiétance to
efforts to imﬁfove and increase production and marketing of staéle cereals
within the framework of other donor-financed agricultural production
activities which include food crops. Buﬁ neverthelesé. these donor
_ aétivities are principally designed to increase the output of cotton,
the major source of foreign exchange, public revenues, and farm inco@e.

The institutional constraints imposed by minimal capabilities in -
project management, agricultural research and extension, and training
programs, together with the government's inability to devote substantial
financial reaources to.develop activities, make donor cooperation and
coordination of agricultural projects essential. A basis for donor |
cooperation in project assistance has already been established between
A.I.D. and major donors through the R and R ptogfam through activities such
as the provision of veterinary supplies, the construction of storage
facilities to handlé giain supplies for drought relief, and the production

of food 1in the polders of 'Lake Chad.
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Specific program and project recommendations include the
support of coreals prodpction aspects of the cotton productivity
project in the southern region, including multiplication and distribution
of imptoved sorghum varie;ies, integrated pest management techniaues.
Beed.treatment, correct planting density and weeding practices, and
minimum fertilizer application. WDR will be
responsible for providing extension assistance to farmers in the produc~
tivity project area. ONDR also has the' responsibility for assuring input
delivery (éeed, insecticides, fertilizers) for both' food crops and cotton
and with the administration ann collection of loans financed ‘'by the
Chadian Developmentﬂﬁank. As 1is typical of agricultural services which
opcrate in the framework of cash crop specific projects, ONDR has had
very little experience in meeting input and extension needs of food crop
producers. Censequently, creating or reinforeing a food crop cxtensicn

capability among middle and lower level extension agents through training

or rctraining programs is urgently needed. A.I.D. has approached the
Chadian government, FED, and FAC to review project details and jointly
determine what assistance can be provided by A.I.D. within the pest control
activities of this intensive crop production activity. A.I.D. should also
make available improved varicties of sorghum, and maize developed by the
Major Cercals Project in northiern Nigeria either through its own pavticipa-
tlon in the productivity project or through liaisop provided by the Ficld |

Trials Officer stationed in Marouva, Camecroon.
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The great majority of farmers (85X) in the southern region
producing millet and sorghum for their own subsistence, as well as cotton,
have no organized program of input delivery or extension services carried
out on their behalf, In pursuing its strategy of developing an integrated
qgricultural economy, the Chadian government should accord high priority
" to an extensive program to improve cercal production and on-farm and
local storage. Selected improvements in inputs and practices (dmproved
and treated seed, pest control, timely land preparation, sowing and weed-
ing, ctc.) derived from expericnce in the more intensive productivity
project arvea could be disseminated to farmers. In addition to crop
production and improvement measurces, simple measures for protcction of
field crops and stored grains should also be extended to farmcrs,
Assistance tc ONDR in providing extension services would be required to
carry out the project. The relatively high returns to farmers, as well as
foreign exchange carnings and tax receipts derived from the cotton produced
by these traditional farmers, should be considered as partial justifica-
tlon four this extensive activity. The major Justification s of course
assuring adequate food supplies to larpe numbers of farmers wmost subject
to the vaparies of weather, attacks by insccts in the field and storape

and the disorganization of the cereals market.



- 144 -

IV. Project Implementation
E. Chad
2, Previous Activity in Peat Control
There arc no accurate statistics on food crops acros planted,
ylelds or losscs due to peats, The best loss estimates available
from the Ministry of Agriculture and F.A.0. reporta are as follows
for millct, sorghum and rice which rormally comprise about 90 of

cereal production,

Eatimated Loss Annual Averape Production Lowent Ertimated Lons
Lo n '

Millet/Sorghum 292 to 60x 500,000 tons 145,000 tons

Rice 204 to 431 50,000 vors 10,000 topu

It 18 evident that If the low damace eatimatea ar. cut hy
anothar 50%, the losses are still {ntolerable,

Chad has developed, through Freanch effortu, a counercial crop
pest control propran mainly conducted In cotton groving areas. No
program has heen inftiated for food crop protection apainst pre and
pont harvest {nuecta or discaven,

The neophyte plant protection service conafute of the Acting
Director vho han an agronees depree.  There ate no entorolopdntn,
One student' trafning {n Abidjan for a MS degree could be a
candidatc for an AlDascholarship to study plant protection rubjectr,

Work in farming aream 1m conducted hy the field ataff of the “in{ntry
of Apriculture {n the fntenndve cotton prowing arecan which produce
only about 157 of the crop. The ovganfratfon unuslly connfnty of

one man with o peneral agriculture depeee trafned at the Undveridty
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in Yaounde who s in charge of agriculture activities for the area,
He has two to four middle level staff members in change of sub-
sectors, At th; grass roots level are the agriculrural agents who
ugrk directly vith the farmers for cotton production. The inputs

are vsually provided and applied under the “French Intervention'
system. The spraying for pest control is done for the farmer by

a poverncent team and deducted (rom proceeds of his cotton deliveries,
along with fertilizer costs and taxes. The cost of fertilizer,

pesticide, and application {s $31.00 per hectare.

The field service needs to expand activities into the food
crop protection progran,

This requires bhuilding a plant protection service and ataffing
it in three levels, The manpover available froa the agriculture
educatlion aystem 48 limited, There are two agricultural curriculunm
schools teaching secondary school graduates. One 1s a three year
course with an enrollment of 100 which will produce 30 graduates per
year for the basic field level agent or "Agriculture Copnductor”,
The beat twelve, however, are sclected for advancement into the
higher on-going two year course, which has an enrollment of thirty-
five and graduates alout fifteen per year., T7There are no women
presently in these training courses. These are the middie level
vorkers,a few of whom were previously trained in the Cameroon. The
Apriculture Departwent eventually hopes to have [rom twenty to
forty agonts in cach of the cotton growing prefectures, but who will
also work on food crop production.

The Ministry of Apriculture under the Depariment of Agriculture
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Production recently established the Plant Protection Service.
There will aventually be a headquarters office with three divisions:
Entomology, Plant Pathology, and Phyto-Yharmacy.
Nearly all field operation budget support and administrative
costs for the Miniatry of Agriculture Projects are provided by donora.
The government {xports the pesticides fer the commercial crops
such as cotton, and subsidizes their cost to the farmer. The price
for Peprothion a combination of DDT, Endosulfan and Methyl Parathion
has increased from $2.50 per liter in 1974 to $5.50 this year. The
government has had dllcul;lono vith the Cameroon for a joint venture

to install a mixing plant near Douala.

For short term campaigns in 1975, OSRO has granted Chad §35),000
for 300 tons of Benzene Hexachloride, 16,000 small burlap bags for
dusting crops by the farmers, 1,600 hand dusters, funds to hire 80
hours of spray plane operations, and transportation/distribution
operational field support budget funds., This will be An excellent
opportunity for the new Plant Protection Service to initiate fleld
control operations by the growers at the farm level. The longer term

AID project activities scheduled o start in January 1976 will support

the Chad 1975 summer and fall anti locust and grasshopper control work,
Other donors have ne entomologints vorking in Chad, but the U.N,

through F.A0, han o tean of three people they are supporting, vhe

arv dolng roscarch, cxperiments and fleld trilaly on the best methodn of
controlling the (uella hird specles. This Is part of a Reglonal project
from which all African countries will benefit.

OCLALAY, which usually vorks on Desert Locust and Weaver Bird Control

2.3
L P e Y oo ebibac g oot i ay, Bl HAF B .
- ¢l
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has an {nput in this pProject :hr«;uuh budget support. Thev plan
to prcvide funds for training middle level staff to a point where

they can be accepted for academic studies in plant protection.

OCLALAV actiyities on grasshopper or locust control do not exist
in Chad because of the great distance from headquarters in Dakar, the
difficulty of moving equipment and supplies and because the region is
sarviced by OICHA, ' .

A scouting and surveillance system is being initiated by OIQIA
in the Lake Chad Baeir for Nigeria, Chad, Cameroon and Niger. A
base camp has been cstablisliod in Maiduguri in Nigeria,

. Ieplesentation

furpose

Assiat the plant pracection sarviea tn raduce food crop losses
oestimated by the Covernment ol Chad at from 202 to 60X of yields of
various cereals and ground nutu including both field snd storage
loseen. Chad is bopinning "Crom scratch” in developing a plant
protection program to reach tho farmera,

To begin, the folloving three divisions will comprise the
Plant Protection Sorvice.

Entomonlopy responsiblo for

a) Anti locust and graschopper campaigns

b) Puilding an extenuion organization within exioting ficld

sorvice to teach farmevi pest control tochniques

e) Burveyn, predictionn, cconomics of trentment

d) ftored food pest control on furm and villogos

Sy grooyieiie gl i il
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‘Plnnt Pathology responsible for

a)
b)

¢)

a)

b)

c)

Identifying diseascs

Developing {ntcgrated controla using a minimum chemicals
where possible |

Establishing a phytosanitary control system for preventing

entry or exit of contaminated plant matcrials

Phyvtopharmacy reaponaihle for

Determination of pesticides efficiency urd residual effect
with lowest toxicity materials

Quantitative and qualitative analysis of pesticides.

(First phase by sending USDA samples for anlaysis)

Study and Field trials on intcyrated pest monicment

techniques with organic materials; e.g. pyrethivm.

AID Inputs

a. Technical Services

1. A country project off{icer (entomologist) will be
stationcd in Ndjamena to work dircctly with the
Mipniatry of Agriculture,Agriculture Production
Department, Notional Plant Protection Scrvice.

2. The AID Regionnl Yroject Managers stationed in
Dakar it also available as part of his Jutice to
aaniat Chad fn plonning, propramming and preparing
documentation as required. lic is an entomologist
and can alro agstint {n techinicnl matters,

J. Consaultant acrvicen in special ficlds of plant
protection ruch an ntorced fowds pest contvol will

4. Two to five Peace Corpms Voluantecra may be assigned to

work with Plant Protection Field Service.
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be available with the other country project
officers or from the USDA,

A training specialist on a consulting basis
will be available to Chad for assisting in develop-
ing any level of training courses requirad.

‘b, Training

1. High level training for headquarters staff will
be provided through three AID academic scholarships
in Plant Protection.

2. Middle level training will be provided at the
Regional Plant Protection Training Ccnter to be
established with AID assistance In Vaounde,
tCameroon for cten to twenty candido. os. Tecimical
and practical plant protection con zes for
preventing field and storage losscs will be
emphasized.

3. Before training facilities are open in Yaounde,
four staff members will be trained at a specially
designed USDA four month pest control course in
the U.S. The participants will hove Intensive
spoken English tralning prior to departure and
an Interpretes will accompany them which fn the U.S,

c. Commoditien |

1. AID will supply funds to assist in building a

mobilc podt control unit capable of combattin:

posta in large but localized arcar which arve more



Year

FY 1975
Y 1976
1Y 1977
¥y 1978

TOTAL

Other
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extensive than farmers ?re able to treaf. This "fire
department" type of unit will also cover non-arable areas

to present grasshoppers .and non-fiying forms of locusts

from reaching the cultivate crop laﬁds. 0ff season
responsibilitiea will include stored pest control demon-
strations where the equipment is adaptable as well as giving
basic training to field staff on the operation and main-
tenance of equipment. There will be two modular units
capable of dividing into smaller groups to combat pest
outbreaks in more than one area at a time.

Vehicles for mounting sprayers and some pesticides to

start operations are included. Two vehicles for the country

project officer (entomologist) and his counterpart,

Costs

Operational field budget support is provided for support of

technicians activities, purchase of demonstration materials and

supnl

ies available locally; housing and per diem; chauffers

anl wages for seasonal labor.

Tota

225
196
208
156

785

. Phase I Budget

Chad
($000) FY 1975 thru FY 1978
1 Personnel Participants Commodities Other Costs
65 27 93 40
60 41 40 55
65 53 60 30
65 16 40 35
255 137 233 . 160
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f. Host Country
The. Government of Chad will provide for the first year,
through the Cooperating Agency, Plant Protection Servige,
the following GFA Inputs to the project shown converted
‘to U.S. dollars.
1. Technical and Other Services 10,000
2. Gommodities; pesticides and equipment 50, 000
3. Other costs; offices _3,000
TOTAL 63,000
A detailed budget for remaining years of Phase I will be
negotiated when annual Work Plan is developed by the Re-
gional Project Manager, USAID in collaboration with GOC.
EL Chad-~Output Targets
1, Training
a) Three U,S,/Third Country Academic Degrees in
gencral plant protection studias by 1979;
b) Four trained in USDA special coursc for 4 months
in USA by 1977;
c) Thirteen middlc level managers and Regional
Directors training in plant protection implementation
vprocedurcs;
d) 30 ficld level extension agents trained by 1979
in 5 serias of six basic plant protcction courses at
Yaounde;
e) Two three man tcams trained on job with mobile units
(sce belaw);
f) Mobile wnits important component for training new

and old staff. They will teach anvcncivc,ééncrol



2,

3.

4,

- 152 -

techniques off scason alsoj

g) Training courses for the prevention of damage to

.stored food crops and how to treat infested stores will

be designed and taught at Yaounde,

Technical and Management,

a) Assist GOC to organize, staff develop and help
manage and train a Plant Protection Service with three

divisions by 1979,

b) Establish a network of 40 ficld level staff wich five

regional coordinators.

c) 30 "method and result' demcnstrations by individual
farmers supervised by‘extension field scrvice in 1976;
80 in 1977; and 200 by 1978.

Logistic Support for Pest Control Campaigns

a) Vehicles and demonstration equipment for thrée UeSe
funded "“fire department" moblile units operations capable
of covering 10,000 hectares in 1976; 20,000 hectares in
1977; and 30,000 hectares in 1978.

b) Special mobile squads equipped for demonstration and
teaching sanitization of grain storage buildings and
methods of control of infested stores by fumigation and/
or other modern techniques.

End of Project Status

Reduction'6£ pest-caused crop losses by 50% from 1973/

74 base to 1978/79 ond of Phase I of the Project.
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V. Evaluaticn Mlan

The evaluaticn and monitpring of each coustyy's activitiss will s &
major responsibility of the eunm Projecs officer, with oved-all sogudis
nation assumed by the Project Manager, Routise evalwation will be sondicted
annnally through sulmission of a PAR (Froject Apgyaisal Bepewt), Peaianisg ene
year aftor preparation and approval of each cowstiy's werk plaas, Wd eon-
tinuing yearly through the epd of project, As these is sone degine of
exporimentality in this project, and therefoye wadestalsty ot Praless
outcoma, evaluative indicators should, m.pnms. S destvad foom
experimental areaz (actual control by mj!‘l’t Fepresemtatives) avd amndsed
arcas (areas adjacent to on Lmediately mlmul o espel eotal glede)
pxperimental areas can be demonstration of medel farm sites whish saa e
reqularly monitored; on farm units that adeopt segdestad gractises sasdy 4na
sre carcfully monitored for adherence over a givenm tine weried. fatep? touw
become those farm units in elose physical presinity to esperlieatal siie: Wl
those farm units in veception of and cultivitisg Ia aceopdasce with Sadesmns ien
covering crop protection practices, Froject Officers in sich sawtsy $ail Be
required to subsit quarterly progress sepidis 10 the Fyeject Saadges Whsch wuil
roflect actua) versus scheduled completion of prejest wark plasd, Wik ¢iea
should extend throunh the 1ife of paaiect, et be Aivided 1o yaM by swariads

po that mavterly rejorts ean be amws sl over 3 Wageabiles § dmesTyame, Camney

wor b Vo it Ve gt epaiiesd el aigdea ol withim I Sy aiie8 ol sonndag
Vaasfood 008 fawn ot snmpnd vy aof o0 ot Bagamin il Bl A weon b g e winh MW Bl
Por Ul Etongt 00 Ea ot oy mmeehooh Bowm snnd sbewe Dogmemt. @8 oo g o o8 Bom 5 Bl ol

virdoun Toeat Loaet In (e vorval erep arvas, These dosonstaet low (oapes ol
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sites will be used to coliect country base line data necessary to support
progress indicators, i.e., yields via traditional cultivation methods versus
yields obtained with the introduction of protective measures. It is under-~
stood that because of sample size, the data results can only be representative
and not indicative of country-wide conditions. By collecting data from both
experimental and control areas, a comparative measure of project induced change
will be available, and the 5engfits to be derived from protective measures
will be demonstrable to farmvunits in the control areas. Frequency of data
collection will bhe determined by country project officers. It is assumed

that base line data will be collected at the end of the first harvest after

establishment of experimental (démonstration) sites.

A. Project Purpose Pvaluation - The project purpose will be wraluated

according to veriilers indicated above, each counutry logical Iramesork matrax
(Part V, Annex A) and the "means of verification" attached.

Tr measure progrcss in reducing field crop losses, it will only be neccessary
to compare yield data from base line statistics with yields obtained in
successive years with suggested protective practicas. To measure the capability
and development level of the country crop protection units, a comparison of
deygrces acquired; the number of agents trained; the number of vehicles and
equipment on hand and operational; the number of demonstrations cenducted;
the number of farm units reached; and the number of training ‘sessions conducted,
will be verified. Further measurements can be obtained from country work plans,

country logical framework matrix, and country project agreements.
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B. Input and Output FEvaluation - Achievement of project inputs and out-
puts described ir the implementation plan and country logical framework matrices
will be monitored by individual Country Project Officers and the Project
Manager. Construction, development and conduct df training programs, and
phasing in of staff can be compared to the, scheduling of work plan activities
for.eaéh Country Project Officer. Funds will be made available dﬁring the
life of project frbm,AID proﬁided evaluative services on a consultant or

direct hire basis.
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Attachment to Evaluation Plan

End of Project (EOP) Objectively Verifiable Indicators and Means of Verification

I.

IX.

Goal -~ (All participating countries) To increase the capacity for
domestic agriculture production and to correspondingly reduce existing

food deficits. To accomplish this goal, AID will initiate a praject

for the introduction of crop protective measures,

Project Purpose - Strengthen or establish the ability of plant protectioh

units to combat plant pests, and to demonstrate, train, and assist local
farm units in pest management; and to extend to farm units information
on pest management practices which will reduce pre and post-harvest food

crop losses.

It is assumed hat a reduction in losses now occurring due to pest in-

festations will contribute tc attainment of stated goal,

VERIFIABLE INDICATORS FOR:

I.

TI.

Goal - Level ofbproductivity rises, and quantity of pest induced food
crop losses fall in experimental and control areas. (An indication of
"spread effect"” can be obtained from data collected in control areas),

and;.

Projoect Purpose - Crop-protection units staffed; equipped; conducting
demonstrations; training extension and agriculture serwice agents,

farmers, and other .personnel.
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MEANS OF VERIFICATION FOR:

I.

II.

Goal - Compare yields from experimental and control sites.
Comparison of number of farm units adopting new practices in control

areas, and;

Project Purpose ~ Number of positions filled by qualified personnel;

equipment, vehicles, supplies, materials, and commodities on hand and
operational; number of demonstration (experimental) sites in place:
number of training programs completed, and number of staff, extension

agents, farmers, and other personnel trained.

The Source of Verification for I and II above will be the country proiject

agreements; country work plans; protection unit recordej training program
records; data collected at both experimental and control sites; and other

records created and maintained in support of country projects.

Target amounts for each country are indicated in Country Logical Framcwork

Matrixs, Part IV, Annex A.
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Part Vie-Annaves

B. Environmental Statcnment

In the past mar has learned to live with pests and h- must continue to
do so in the forcseeable future. Most pests are highly versatile adversaries
and capable of adapting to their hests,. their environment, and man's best efforts
to gain control. Even with opportunities for research and ncw‘tcchnology
perfect conﬁrol cannot be expected, much less eradication.

The .new concepts of pesct management include the integrated approach to
pest control which this project will address itself to. Normally witﬁout
interference frem man, crops and pests survive in a natural balance due to
ccological factors in the environment; however man's propensity to adisturb
this balance by his material needs and the establishmont of new varicties,
monoculture cropping, carcless introduction of new pests, the balance hecoros
upnet.  Pents pnder thase conducive situations run wild resvlting in dizastrous
lpsses which are intolerable.

The use of varieties having maxinum tolerance, resistance, or capability
to recover from attacks is essential. Even the best.germplasm may be inacde-
quate to meet all pest situations, but some measure of resistance providecs
greater latitudn for other strategies and gives some measure of relief Zer
& fow years until new biotypes develop.

Cultural measures are an important factoyr of pest managerient and sup-
presion of pests can be obtajined by rotation of creps, sanitation, choice
of sites, sterilization, ete. Thesc measures can be useful under ceirtain
norral ecological conditions, but can become inoperative when conditions

deviate excessively.


http:adapt.ng

- 159 -

Certain direct actions can be taken by suppressing population buildup
with the sterilized male technique; thereby interfering with the reproductidn
of the pest. Ilkewise use of hormones to upsot maturation and sex attractants
are other means. Biological controls through parasites and praedators can
be most effective in integrated programs.

Even with the foregoing practices adopted, conditions still develep
whereby pests multiply explosively because of inevitable shifts in the environ-
mental conditions regulating pest development, changes in physiological
resistance, etc. All the evidence suggests that pesticides will need to be
extensively utilized in the future. They provide the crop insurance that
permits the farmer to invest in other inputs, i.e., irriéation, fertilizers,
good seeds and mechanization. Chemicals arc part of the production team
that must be further perfected to meet the growing demands for food and fiber.

Usage of pesticides in the countries concerned in this project has been
minimal which is reflected directly in considerable crop losses especially
in the bhasic food crops such as maize, millet, sorghum, ground nuts, etc.
Likewise environmental side effects have also keen minimal as a result of
under-utilization of pesticides.

The greater percentage of pesticides involved in increasing food crop
production in the Sahel] will be the insccticides; although it is antioipated
incrcasing use of fungicides and herbicides will develop in tho ensuing yeors.

As stated in the goals of this projecct, the decisions on pesticide use
are to bo bascd on assessments of the noced for use. This agsessment bascd
on surveys will cvaluate the degrce of economic damago by a given pest or
types of pests tolerable to a specific area of agriculture, and dotermincv

the necd for one or more pesticides to conlrol pests baucd'upon a cost
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benefit analysis.

Undex tropical conditions, it is not possible to effectively protect
farm workers from the effects of the more hazardous organo-phosphate
pesticides, therefore wherever'poasible recommendations and training of
personnel will bear this in mind to avoid unnecessary poisonings of humans,
livestock, and wildlife. The U.S. Government will not procure highly toxic
pesticides. Historically, BHC has been used in the Sahel countries in -
preference to other insecticides because of jts relative safety, low marmalian
toxicity, short residual activity, fairly wide specctrum and low cost. Other
products such as carbaryl and malathion meet the same criteria.

It is generally agreed by rescarch workers and practitioners in the
field cof crop rrotection and pest control that non-chemical methods of pest
conteol are not likely tc be offcctive cubctitutes for chamisal rectiodrn=
- by themselves; buk will work best in conjunction with one or more other
(chcmical or non-chemical) pest control tools in an integrated pest managerent
system. In this approach, the best of all available control techniques ara
brought to bear against pest problems, instead of sole reliance on chemical
pesticides, or on any other single technique above.

The expertise under the PASA with the USDA will develop the theme of
integratnd prst management and will be an integral part of the project

endeavor to minimize pesticide usage and consecquently avoid adverse enviren-

mental effects
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D. TABLRS TABLE 1

RELATIVE MEASURR OF OOUNTRY FCONOMIC AND SOCIAL DEVYIOPMENT

Chad Cameroon Mauritania Senegal

1. GNP per capita in 1972 85 187 175 185
2, Life expectancy in 1971 40 48 42 44
3. Infant survival per 1,000 .

live births 825 858 831 - 841
4o Agriculture labor foyce as

% of economically active :

populace 91% 827, 85% 6%
5. Literacy 10% 157, 5% 10%
6' Population in mid-l973 14.0 6.2 102 4.0
7. Population density per :

square mile 8 34 k} 53
8. Acres per capita of .

agriculture land ' - 32 6 : 78

Sources:
1/ A.1.D. Economic Data Book, 1974
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CEREAL PRODUCTION TRENDS (1970-1975)

(000 NMT)
1970 1971 . 1972 1973 1974 197

MILLET & SORGHUM

Cameroon 312 Kk}l 350 300 330.

Chad 651 610 631 590 400 1/

Mauritania 110 81 - 80 50 25 ~

Senegal 635 501 583 323 467 650
MAIZE

Cameroon 273 282 350 310 350

Chad - - 11 !/ -

Mauritania - © - v , -

Senegal 49 39 39 20 20
RICE

Cameroon 18 14 15 - -

Chad 37 39 51 25 30

Mauritania - - - - -

Senegal 156 91 108 37 50

Sources: 1) FAO Production Yearbook, 1974,
2) Draft Repprt "The Recent Fnecomic Fvolution of the Sahel,"
Elliott Berg, The University of Michigan., Center for
Rescarch on Economic Development, April 1975,
3) A.1.D. Economic Data Book. )
4) Department of Agriculture Service, Yaounde, Cameroon.
5) 1BRD, Recent Economic Development.

1/ ln(ludon 3=4,000 tous of Maize.
2/ Includes 6, 000 tons of wheat in 1972 and 9,000 tons in 1973.
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TABLE 11T

10SS8 ESTIMATES FOR SELECTED FOOD CROPS

(1974)
High ' Low
"Loss Estimates : Logs Estimates:
Pests Disease Weeds Pests Disease Weeds
(%) (%) (%) (%) (%) (%)
CAMEROON
Rice 20 7 15 10 3 7
Millet and Sorghum 20 10 25 10 5 1
Maize 20 14 35 10 7 16
Average 20 10 2 10 R 1
CHAD
Rice 20 7 25 10 3 17
Millet and Sorghum 25 10 25 12 5 12
Maize 20 14 35 10 7 16
Average 2 1 2% i, 5 12
MAURITANTA |
Rice 20 7 15 10 3 7
Millet and Sorghum 20 10 25 10 5 12
Maize 20 14 35 10 7 16
Average 20 10 2 10 5o
SENEGAL
Rice 20 7 15 10 3 7
Millet and Sorghum 20 10 25 10 5 12
Maize 20 14 35 10 1 16
Average 20 10 25 10 3 12
SUMMARY OF 10SS ESTIMATES FOR SELLCTED FOOD CROPS
(1974) '
Cameroon Chad Mauri{tania . Senegal
High Low High Low High Low High Low
(%) (%) (%) (%)
Rice 42 20 42 20 42 20 h2 20
Millet and Sorghum- 55 27 60 29 55 27 55 27
Mafze 69 3 69 33 69 33 60 kK

HOURCES : High loss estimates due to pest infestations for millet and sorghum
provided by offfcials of the Ministry of Agriculture and Crop Pro-
tection thaits tn cach country,

Other loss data compiled from FAO Multi-Donor Mission Report, 1974;
.Cxap-2au&acc&oa-aad—uos4d—Gaep—ﬂ&oduo&&ony—uoyer—Jewurkuﬁeﬂy—aogntnyy
Nwmtbrmory—33644 Ministrics of Agriculture; USAID Country Missions;
Unofficial on-site estimates.



TABLE 1V
- 164 -

CEREALS IMPORTS
(in thousands of MT and billions of CFA)

1970 1971 - 1972 1973 1974

CAMEROON

=Rice :
Quantity 7.7 8.8 9,0
Value

~M{llet & Sorghum
Quantity
~ Value

~Maize : '
Quantity 188,0 45,0 100.0
Value

~Wheat & Wheat Flour

Quantity 53.4 41,1 49,7
CHAD
-Rice : ,
Quantity 25,0 1.0
Value

«Millet: & Sorghum
Quantity
Value

-wheat & Wheat Flour

Quantity 6.5 6-7 6.9 10.6
Value 0.4 0.4 0.4 0.7
MAURITANIA 1/
=Rice
Quantity , 11,0 16,2 10,0 24,0 28,0
Value 61.8 10202 200.4 482.0
~-Wheat & Wheat Flour o
Quantity ' ' 55 6.0 29.7
Value 21,0 23,5 15640
~-Maize
Quantity 10.0
Value 26,4
<Millet & Sorghum
Quantity 17.6
VDIUC 9108
-Other
Quantity. 10.0

Value 28.4



SENEGAL
=Rice
Quantity
Value

-Millet & Sorghum
Quantity
Value

«Wheat
Quantity
Value

=Maize
Quantity
Value

- 165 - TABLE IV (cont'd)

1970 1971 1972 1973 1974

119,0 188,0 170.0 192,0  176.0

3.3 4.6 4.3 9.5 14,7

30,0 = 10,0 41,0 4,0

0.7 062 0.7 0.1

112,0 112,0 95,0 105.0 77.0

2.4 2.6 2.1 2.6 2.9
50 32,8  10.0

Sources: FAO World Production and Trade Statistics, 1974; Draft Repoft
"Economic Evolution of the Sahel,' Ellictt Ber

1/ In millions of ouguiyas for Mauritania.

1275

~
8y =702
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CAMEROON
Rice O
Millet & Sorghum
Maize

Total
CHAD
Rice
Millet & Sorghum
Maize
Total
MAURITANIA
Rice
Millet & Sorghum
Maizg
Total
SENLECGAL
Rice
Millet & Sorghum
Maize
Total
SOURCES:

1/ 1,000 MT

- 1867 -

(1974) 1/

Potential Yroduction

{

Actual High loss | Low loss
Production (Estimatce)
330 511 414
350 593 o5
680 1102 b84
30 43 6
400 640 ‘516
430 683 522
75 116 9y
75 116 97
50 3! 60
467 724 5919
20 34 21
537 829 680

Tables 11 and 1[I, Statistical Amrav.
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BASELINE ASSUMPTION FOR ECONOMIC ANALYSIS 1/
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TABLE VII

PRODUCTS

Millet and Sorghum
Rice
Maize

INSECTICIVE
BCH

EQUIPMENT
Sprayer
Duster

PRODUCTION YIELD

Millet and Sorghum
Rice
Maize

Cameroon

21 CFA/kg
31 CFA/kg
30 CFA/kg

152 GFA/kg

255 CFA/ea
55 CFA/ea

650 kg/ha

1 D oraa. e
—’Aprit 147> tarm gate

Chad

25 CFA/kg
40 CFA/kg

152 CFA/kg

255 CFA/ea
55 CFA/ea

475 kg/ha

prices -~ 210 CFA = 3i.00 ii-<.

Senegql

30 CFA/kg
42 CFA/kg
30 CFA/kg

150 CFA/kg

250 CFA/ca
50 CFA/ea

500 kg/ha
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ESTIMATE OF
FARM UNIT FINANCIAL RETURNS
(one hectare (CFA unit))

COSTS l/ BENETITS "2-/

Year Cameroon Chad Senegal Cameroon Chad ° Senegal
1 3350 3350 3300 3066 3906 2970
2 152 152 150 3066 3906 - 2970
3 152 152 150 3066 3906 2970
4 152 152 150 3066 3906 2970

-!/On-farm costs of chemicals and equipment.required to treat 1 hegtare

of millet/sorghum - 1 sprayer, 1 duster, and 20 kilograms of 25 percent
BHC,

2/

="Farm-gate value of incremental yield,
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PHASE I PROJECT FUNDING

FY 75 thru FY 78
($000's)

Total Personnel Participants Comnodities  Other Couts

Senegal

1975 394 146 46 119 83

1976 220 120 65 20 15

1977 220 130 30 40 20

1978 185 130 10 20 25
Total 1,019 526 151 199 . 143
Mauritania ) '

1975 148 0 24 61 63.

1976 120 0 41 39 40

1977 149 70 24 30 25

1978 175 10 _4s 30 30
Total 592“_ ... 340 134 160 158
Chad

1975 225 65 27 93 40

1976 196 60 41 40 55
1977 208 65 3 60 30

1978 156 65 16 _40 35
Total 785, . 255 137 233 160
Cameroon

1975 333 130 35 107 61

1976 164 60 56 25 23

1977 123 65 21 , 25 12

1978 134 &5 34 20 _1s
Total 754 320 146 177 111
By Year

1975 1,100

1976 700

1977 700

1978 650

TOTAL 3,150.
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10 9006 30 10.79"
PP it 3

Preizce Title & 2, G LuLialTTLS:

NAZRATIVE SULLIAS (CBIECTVIVELY VERIFIASLE INSICAYCRS ¢t BEANS CF VEMFICATION

Piogezn or Soctor Geal: The troclor objoctive 10 | Macsures of Goal Ackicvesont: {A-2) a3y
which shis zvziscr contilureas (A1) :

To increase the capacity for Fielé and stored food crop | ~ Prujec:t Records -
domestic Agriculture produc~ |losses are reduced 50Y%
tion ané to correspondingly by the EDP irn control - Ioplewentation znd work
reduce existing food deficits |areas.
through the introduction of
crop protective measures.

e s ot o

- Project Agreement

- AID evaluation
- Trzt rranspertation, =market-
- PAR iny chzennels, znd areducticn
availzble at
ordztlzs to iocal

protecticon
are adaptable and

to far=ors.
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PROJECT DESICN SUsLLRY

el A R T B el
LOGITAL TivAamllnwed

NARAATIVE SUMMARY

F(“,““'LN“ﬁaz_(Sahel Food Crop Protection (Senegal) 625-11-130-316

Life of Protect:
. From FY
Totei U. 5. Funcing
Ocre Prepared:

toF ™

o GBIITTIVELY VERFIASLE INOICATCRS

_AEANS CF VER(FiCATICH

———— - ety
INFCATANT ASSUMPTITONG
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roject Purposo: (3-1)

To strengthen the ablility
of plant protection units
to combat plant pests,

and to demonstrate, train,
and assist local farm
units in pest management.

To extend to farm units
information on pest
managenent practices which
will reduce pre and post-
harvest food crop losses.

Conditions that will indicate surpose has bzen
ochieved: End-oi-Project statuz. {E.2)

- Crop protecticrn unit
fully staffed, |
equipped, supplied,
and operational.

=~ Training facilities in
place with training
programs conducted on
a scheduled basis.

— Demonstration and
control areas selected,
and exercises.
conducted regularly.

(8-3)

— Crop Proteciion Unit
stafling pattern aund
inveatory.

- Projact Records

- Implzmentation and work
plans.

- Proje=ct Agreement
~ AID evaluation

- FAR

Assumptions for achieving purpose: (3-4)

That personnel will be assigaed
to the crop protection unit and
available for academic and
practical training.

That extension, agriculture
service, farm unit, and cther
personnel will be availablie for
training.

That personnel receiving trzinirg
will be available ro conduct
method demonstration exercises.

That farm units accept suggested
protection measures.
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Projact Title & Numler:

0 32028 (ermt
S PL twlw? 3

{Sahel Food Crop Protec

PROJECT L

Leszat

tion (Senegal) 625—

205 SULMARY

= AN
B

TAMEUORK

11-13C-916

Lile of Proiect:
From FY
Tote! U.S. Fuadiang

Date Frepurec:

to FY

- An established and

functioning plant protec-—
tion unit, with a mobile

ficld service capable of

concducting deronstrations
and combating Iccal pest

infestations.

A trained crop protection
cadre, capable cf training
other personrel and farm
units in the practical
application of pest
management technology.

A dcrestic capability is
created to share regional
and internaticnal research
results; techniques; and
policies relating to crop
protection activities.

— One African counterpart
(on understudy if
qualified individuval is
not aveilable) aszigned
to worit wiih
Project Cf-_cai.

- A selected nuxber (See
Part IV, section B,
Countrv 3~errentat¢on
Plan) of persomnnel
trained under regionail
training programs.

- Buildir~/office, train-
ing and boarding
facilities.

- Comprehensive National
crop protection plan.

the Country

- Prcject Records

~ ATID evaluation

Salc2
HARRATIVE SUSALLRY C32ZCTH ":'LY VIR FABLE INDICATINS HIANS OF VERIFICATION LoPORTANT ASSaPTil 5
Project Ouizurs: (C-1) Magnituda of Ouiputs: (C-2) {C=3) Assuapticas for ochieving ootoita: (J-3)

ard operate train
program.

That trained persconzl will
e assigned to cre:
protection unit, cn xze
execution zngd agriculzire
services units.

That linkages can be
created between regicnal/
international and dc-estie
crop protection
organizations.
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aAVD 1020-20 ('-7!'
SUPPLIMEINT V

PROJECT "2ISIGN SURMARY
LC3ICE . FRAXEWORY

Project Title & Number: {S2hel Food Crop Protection (Senegal} 623-11-130-916

Life cf Project:

Frean FY 1o TV
Tete! U.S. Furding
Ccre Propzrei:

PASEL

NARRATIVE SUMMARY

CSJECTIVELY VERIFIAGLE INDKATO'S |

WECITANT #5858 -7 202

Préiut Inpurs: (D-1)

AYD
- One Project Manager

= Onrie Project Officer
Reg. Trng. Off. - Yaounde
- Veahicles (1) for project
manager and project
officer, and equipment,
supplies, materials, etc.,
as necessary for support.

- Local-hire administrative
or clerical staff.

- Long-term academic and
under-study training for
gselected African perscnnel.

- Application equipment;
s>rzyers, mining units,
vehicles; demonstration
pesticides; and other
equipment, supplies,
commodities, and materials
as necessary for
administrative and

Imzlementction Tergot {Type ond Quantity}
(D-2)

-~ See Part IV, Section B,
Country Implementation
Plans for type,
quantity, and cost of
inputs.

- A more detailed innut-
output implementation
plan scheduling tazgets
and activities will be
developed following PP
approval.

MEANS OF VERFICATICN
(C-2
- Implementation and work
plans

- Project Agreemaat

— Design and Construction
contracts

- Procurerent orders
- PASA Agreement

~ Project Records

Azsumplions for provicing inpetit [2-4)

- Technicians 1 1ill be
zvailzble on schedule
&t the planned funding
levels.

- locz} design and ccns.
ccastruction fir
quzlified to uncertake
cecrstruction on a ticely

lies, materials, and
ecuipzent can be precured
<y

- rux€ing will te zvailatle
£ 1ife of project.
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POV il CUNNARY
ooty } LC3ICA . FRALEWCRK-
Pisjoct Tirle & Nurber: _(Sahe] Food -Crop Protection (Sepegall £75-11-130-916

Life cf Preioce:

Fra= FY e FY,
Teez! U.S. Fuadins
Toe Prepzrec:

PASES

NARRATIVE SUMMARY

OZJECTIVELY VERIFIASLE INDICATC:S

T
1

MEANS OF VERIEICATION

StPORTANT ASSUVETIONS .

Project lnputs: (D-1)

operational support.

Host Ceocuntry

Personnel; buildings or
office space; land; Budget
support for the crup
protection unit; and other
supportive services.

Other

OICMA and OCLALAV: will
furrish assistance in com-
bating international insect
cutbreaks and in teaching
locust and grasshopper
control methods through in-~
country, on-the-job training
courses at the regional
training centers. Other
donors are expected to assist
in the areas of research and
teaching.

implementation Terget (Type -ond Quantity)
{(0-2)

{D-23

Azsveptions icr praviding iaputs: (D=l}



PROJCCT LNy SYLmRY
soren et LOGITIL Fad WEVCRY Gustausiin. sueran grte.
TO CoUAS 0 UATA FOH T
Proinc Titio & Nurbar: {S2hel Food Crop Protection (Camcroon) 625-11-130-916  «croxi. :Txtiosatsix

€R SLIATTLE.)

THIL IS AN QP |

PiSE 1

N-SRATIVE SU '.-'.. Q8

ECTIVELY VER:FIABLE IDICATLRS @ 1:CANS OF VERISICATION

R TR S LA —
S e e cw Se

o

Prosrea or Socter Gocl: The Lraador ebjactive fo [E %]

which tiis preiect coawibusess (A-l)

krasures oi Gual Ac.uvn.uu. {A-2;

To increase the capacity for |Field and stored food crop
domestic agriculture pro- losses are reduced 50%
duction and 'to correspondingly}by the EDP in control
reduca existing food deficits |areas.

through the introduction of
cxop protective measures.

Project records.

Inplementation and work
"plans

Projzct Agreement

AID evaluation

- PAR

- 176 -

4aduziions for Chiowing QIGt 137 sate: (Ans)

Thzt Host governmens gives
triority to agriculture
prccuction.

Thzt prize policies zare
cer.cucive to foed crop pro-
ducticn.

That transportation, market~

.ing chamnels, and produstior

inpuzs arz availadle zat
prices ziZoréable to local

far- units.

That =ethcé ard demonztrating
exercises will be consucted
2s iIrtez=ded on rural Iarz=
sizes.

That crop protection
practices are adaptable and
accepiztle to farmers.
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‘41D 102038 19-999

‘oL Cugat o

Pn oev Tivie & Number: <

(Sahel FooderopvProtection (Cam

PROIECT DETION SUL. 42

-~ LT
LCGITAL FRALIWC

roon) 625-11-:30-916

Lite of Prorese:
From FY ta F

Teore! U.S. Foes: =3
Czre Prezzres:

PaSE2

NERRATIVE SUMMARY

CESECTIVELY VERIFIAELE INGICATCRS

AZANS CF VERIFICATICN

——— T et
WELTTANT 23122700

Projoct Purpese: (B-1)

- To strengthen the ability
of plant protection units
to combat plant pests, and
to demonstrate, train, and
assist local farm units
in pest management.

- To extead to farm units
information on pest
managament practices
vhich will reduce pre and
post-harvested food crop
losses.

b . st

Conditions that will indicate purpose has been

ochieved: End-of-Project status. (B-2)

- Crop protection unitc
fully staffed, equipped,
supplied, and operation-
al.

- Training facilities. in
place with training
programs conducted on a
scheduled basis.

- Demonstration and con-
trol areas selected,
and exercises conducted

regularly.

(8-3)

- Crop Protection Unit
stzffing pattern and
inventory list.

- Project Records

- Implementation and work
plans

- Project Agreement
~ AIL evaluation

-~ PAR

Assumpriors for ochisviag purpesa: (3-&)

Trhat perscnnel will te assigned
to the crop protection unit and
available for academic and
practical training.

Tkat extensicn, agriculture ser-
vice, farz uait, and cther
personnel wil]l be available for
training.

That personnel receiving training
will be available to conduct
method deconstration exarcises.

That fara units accept Sngested
protectior =éasures.
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Lole et Peos ezt
a8 reasas o LOCIZAL. 7 AREICRK A vl
Prejes Tirls & Nuzber: Wﬂﬂﬂﬂ&m&@iﬁ 11-130-916 . vzte "u.--’.-. T
RARRATVE SUMIARY O3JECIIVELY VERIZLASLE INGWCATCRS T EANS OF VERIFICATION - TTIIToAT ALGoBeo
Preject Cutzurs: (C-1) Mopnitude of Outputs: (C-2) ) 1C-3) Assurt.eas forscrovirn g 83u8: 10O
- An established and ' - One African counterpart | -~ Prcject Records
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functioning plant protec-
tion unit, with 2 mobile

field service capable of

conducting demonstrations
and combating local pest
infestations.

A trained crop protection
cadre, capable of training
other personnel and farm
units in the practical
application of pest
management technology.

A domestic capability is
created to share regional
and international .research
results; techniques; and
policies relating to crop
protection activities.

{on vnderstudy if
qualified- individual

is not available)
assigned to work with t
the Country Project ’
Officer.

-~ A selected nuxber (See
Part IV, section D,
Country implementatior
plan) of personnel
trained under regional
training program.

- Building/office, train-
ing and boavd4ing
facilities.

~ Comprehensive National
crop protection plan.

- Inplementation and work
plans

Project Agreement

AIL evaluation

- PAR

~ Thet h=st goverr~ent pro=-

zrscnnel, land aad
tuiliingzs cr office space
recuirec to establish and
operete training progra=.

Trhat trained personnel will
te zssigmel to crep nrTe—
tection vnit, or executicn
ané zgriculture services
units.

That lizkages can te created
terveen regioraifincar-~
nzticzal azd dozmestic crop
protectziorn orgamizations.
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ATD 62028 (373
SUPPL L TN T §

PROJICT “s3SIGN SUPLARY
LCSICA . FRRAEVCRK

Project Title & Number: _(Sahel Focd Crop Protection (Cameroon) €25-11-130-916

Life of Preieer:
Fro= FY
Terz! LS. Finding
w38 rresiTes:

v FY,

*AST L

TARRATIVE SUMMARY

CRJECT.VELY VERIFIABLE iNDICATO::S

MEANS OF VERIFICATICN -

EOATANT 2SE0FT.L N8

Breisct laputs: (D-1)

AID

One project nanager- Dakar

One proiect officer-Yaounde
Reg.- Trng Officer - Yaounde
Vehicles (1) for projezt
manager and project
officer, and equipment,
supplies, materials, etc.,
a8 necessary for support.

Local hire administrative
or clerical staff.

Long term academic and
understudy training for
selected African personnel.

Application equipment;
sprayers, mining units;
vehicles; demonstration
pesticides; and other
equipment, supplies,
comnmodities, and materlals
as necessary for
administrative and

impiemontotion Target {Type ond Quentity}
(0-2)

- Seq.Part IV, Section D,
Coﬁntry;lmplementation
Plans for type, quanti:cy
ard cost of inputs.

- A more detailed input-
output implermentation
plan scheduling target:
and activities will be
developed following PP
approval.

(D-3:

Implementation and werk
plans

Project Agreement

Design and construction
contracts

Procurenent orders
PASA Agreement

Project Records

Assumptions fer providing inputs: -4

Tezhricians wili te
available on schriadule at
the planned funding levels. -

lccal design an
construction £
quelified to un
constructien or a timely

baeis.

Supplies, materials, and

ecuiz=ent can be procured
on-tize.

fundirng will be zvailable
for life of project.




.lao-

PRCITTT sz e Life of Preiecr:

aem LCGICA . FRASTCRR el

Prajoct Title & Number: __(Sahel Food Crop Protection g(:ameroonz 6:25-11-130-916 Dete Prezcmes: Y
NARRATIVE SUMMARY G3JECTIVELY VERIFIABLE INDICATONE MEANS OF VERIFICATION WPCRTANT ASSuVFS ok

Project laputs: (D-1) implemontction Tuwt (Type end Quentity) - Assunptions for providiag iaguta: -5

&2
operational support.

Rost Country

Perscnnel; buildings or
office space; land; Budget
support for the crop
protection unit; and other
supportive services.

Other

OICMA and OCLALAV: wiTl
furnish assistaace in com-
bating international insect
outbreaks and in teaching
locust and grasshopper
control methods through
in-country, on-the-job
training courses at the
regional training centers.
Other donors are expected
to assist in the areas of
research and teaching.
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To irncreaze the czpacity for
domestic agriculture produc-
tion and tc correspondingly
refuce existing food deficits
through thae intpoduction of
TGP protactive mesasures.
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etswrvs of Goal Adbeovmanne: LY

Fleld and stored food crofr
losses are reduced S0€ by
the EOP in ccntxol areas.

-
[

=7 z0ject Reccridis

—— e g ———

i=l3plexentation and work
! plans

~Froject agreement
~AID gvaluation

=P.AR

Asramtias 't SR ag el W ot iy,

=Trat hes? goverrest Clves
cricricy to agTicalture prodag-

tion.

-That price policies 17: Scm-
duclive O food cres prolactiios.

~7TAT trancoextazien Thcretimg
creanreis, and Tredusiiic i-xgos
are available at =Tiz-  22%rd-
able to local farm um_.s.

-That method and desc-~. _atigr
exercises will ¢ cov .. zed a&
intesded on rural fa- cizes.

-That crop protection rrictices
are adaptable art acceptadle Tt
farmers.



PRCJECT DESIGN SUNmJR' Life of Proiec:

From FY toF ",

vonen rrems LOGICAL FRAREWCRK Torel 1. 5. Fursing
~Suedn? » Date Prapored:
ox? Tivls § Vomber: ] N S — 24c€2.

MARRA: VE SUMMARY TBIECLIVELY VERIFIABLE INDICATORS HEANS OF VERIFICATION - ,M?’.mif’ ..c.sy.,u= u..;.‘)
_axt Puwpses: (B-1) m;;u:ﬁ;:.:;ﬁ;gl been| (B-3) Assumptions for achieving purpese: ||
-To dtren-then the ability ~Crop protection unit -Croo Protec=ion Unit -That personnel will be assigned
*¢ plant protection unite fully staffed, ecuipped, stzffing pattern and inven-|to the crop protéction unit and )
0 combat plant pests, and | supplied, and operational | tory l.st available fcr academic and practical
:0 demonstrate, train, and training.
wosist local farm units in -Demonstration.and con- -Project Recorxds »
>est manage=ent. trol areas selected, and -That extensior, agriculture service,

exerciges conducted regu- | ~Implemientation and work farm unit, and other personnel will be

“To extend to farm units larly. available for training.
'nformation on pest manage- -Project agreement
ent practices which will -That personnel receiving training.
educe pre and post-harvest -AID evaluation will be available to conduct zethod
ood crop losses. demonstration exercises.
h =PAR

-That farm units accept suggested
protection measures.
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PROJECT TiESIGH SUKRARY

Lile of Projecs:

-® WIv-se th-2 b g2 Tezn FY 2o FY,

corr LCGICAL. FRANEWORK Toau P

WPURS Tiris & Wohor: - o PAZE 3
KA RATIVE SUMMARY CBJECTIVELY VERIFIASLE INDICATOR) MEANS OF VERIFICATION v LRTANT ASSURPTIONS N

Projec Outpern: (C-1)

-An established and function-
ing plant protectier unit,
with a morilc field service
capable of conducting demon-
scratisns ard combatting local
pest infestations.

-A trained crop protection
cadre, capable of training
other revsonnel and farm units
in the »zactical application
of pest ranagerment technology.

-A - Tyestic capability is
crcated to share regiornal and
international researcl results
techniques; and policies rela-
ting to crop protection acti-
vities.

Magnituce of Dutputs: (C-2) (C.3)

-One African counterpart
{(on understudy if guali-
fied individual is not
available) assigned to
work with the Country
Project Officer.

-A selected number (see
Part IV, section C, Country
implementatior plan) of
personnel trainecd under
regional training program.

-PaR

-Butlding/office

-Comprehensive national
crop protection plan

-18%-

—— g S ey o o ¢

-Project Records

~Inplementation and work
plans

~Pzoject agreementi

-AID evaluation

Aszocytians dor achidving outpitse (C.4)

-That rost governnent provides
rerecrnrel, rtuilding or office
svace recuired to establish
ard operate rrogram.

-That trained rersonnel will
te a2ssicrneé to crop protection
urnit, or extention and agri-
culture services units.

-That linkages can be created
between regional/internatinal
and domestic crop protection
organizations.
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PROJECT DESIGN SUMMARY
LOGICAL FRAMEYORK

Projec? Title & Nember:

Life of Praject: -
Freer FY
Teci U.S. Fuading
Cete Prepered:

to FY,

PASE 4

KARRATIVE SUMMARY

O8JECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

WPCRTANT ASSLMPTIONS

Proiect lnputs: (D-1)

AID -
~One projcct manager - Dakar

-One zrcject o%ficer -~ Dakar
Reg. Irng. Officer - Yaounde
~Vehicles s '

ard equirment, supplies,
cateriale, etc., as necessary
for suprort.

~Local~-hire administrative'or.
clerical staff.

~Long-term academic and under-
study training for selected
African personnel

-Application equiprent; spray-
ers, =ixirg units, vehicles;
dezonstration pesticides,
supplies, commoditieg, ard
aaterials as recessary for
adainisgtrative and operational

scpport.
Bost Country

-Paxrsonnel; buildings op office

fmplomentetion Torget (Types end Quantity)
©-2

-See Part IV, Section C,
Country Implementation
plans for type, ‘quantity,
and cost of inputs.

~A more detailed input-
cutput implementation plan
scheduling target and
activities will be develop4
jed following PP approval.-

-

(0-2

~Inplementation and work
p.ans

-Project agreement

-Design and construction
contracts

=Pi;cocurement orders

-Pasa agreement

-Piroject Records

Assumptions for previding. ingwts: (D-4}

~Techricians will be available
on schedule at the planned
funding levels.

~Supplies, materials, and eguip~
ment can be procured on~tine.

=funding will be available for
life of project.
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PROJECT

DIELIEN SULMARY
LOGICAL FRANEYORK

Projeet Tirte & Mambicr: oo,

" WERATVE SRRy

Li%e of Proioer:
Frem-EY s FY,

Teots! U.S. Funding

re' Preperet:

TOSIECTIVELY VERIEIABLE INOICATIRE

MEANS OF VERIFICATION

IVPORTANT ASSUMP

Projoct Inputs: (D-1)-

space; budget support for the
crop protection unit; and
other supportive services.

Czher

OICGA and OCLALAV: will fur-
nish assistance in combating
international insect outbreaks
and in teaching locust and
grasshopper contrcel methods.
Other dornors are expected to
aseist in che areas of re-
search and teaching.

inplosiitatidn Terget (Type acé Quanti:y)
©-2

i
]
i
’

©-2
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PRUGIECT SULI R SULRARY

CA - i B QURSTAVCTION: TS 1S AN OPTIONAL

R o Al .

LOGICAL FFANENORK FOaa PIICH CAN CE USTD AS AK 41D Tatc! U.S. Funding,

TO ORCANZiNG DATA FOR INL PAR Date Prepcred:
RCPCRT. 1T NCEO NOT BE RETAWGD

Pioiect T.tle % timber: ‘—): :‘I_/j"'//-.;/ -,/;? /"’7-'." Aq// :./7(",-'.‘:}“- Sls S8-S0

CR SUCAITIED)

Lifg o8 Dreloce:

Frcn FY /‘9 ';"‘T vo FY l":‘ I-l;

pace

RAPRATIVE SULWARY

OBJICCTIVELY VERFIABLE INGICATORS

MIANS OF VERIFICATION

1S OGRTANT ASSUMITICNS

Frozrea or Secter Gos!: The broader ebjactive
wviich tis pralec comwibumms: (A1)

To ircrease the capacity f:or
dorestic agriculture produc-
tion anc to correspondingly:
reduce existing food deficits
through the introduction of
crop protective measures.

Mozsures of Gool Achivvemear: (A.2)

Fiel:i and stored food :crop
losses are reduced 50% by
the EOP in control areas.

‘o\-:)

- Implenentation and work

f'roject Records

plans
I'rqject agreement
1.ID evaluaticn

PAR

Avzumzrisas far achioving ool wepets: (A-£)

- That host government Gives
oriority to agriculture produce
tion.

- That price policies are con-~
ducive to food crop production.

- That transportation marketireg
channels, and producticr inputs
are available at prices afforé-
able to local farm units.

= That method and demcr.stration
exercises will be conéucte? as
intended on rural farm sites.

- That crop protectior cractices
are adaptable and acceptable to
farmers.
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PROJEZT DESIGN SUM:JRY

Life of Frotecr:

¥ -4 From FY e toF
— 100 LOGICAL FRAMEWO'X Tored U. 5 Funoig
- Dave Fresores:
¢ Title & Mok ) _ . A
NARRATIVE SABOMARY BJECIVELY VERIFIABLE INDICATORS W22 NS OF VER'FICATION INSORTANT ASSURPT wlis

&t Prpnex (8-1)

- 73 strengthen the ability
~f plant prozection units
o combat plant pests, and
o0 demornstrate, train, and
assist local farm units in
>est maragement.

- To extend to farm units
ormation on pest manage-
t practices which will
educe pre and post-harvest]
Qod cxop losses.

-187-

Cenditions thet will indicem purpere has been
ochioved: Endeol-Project stetvs. (8-2)

= Crop protection unit
fully staffed, equirred,
supplied, and operational

- Demonstration-anéd con-
trol areas selected; and
exercises conducted requ-
larly.

®-3

= Crop Protection Unit
staffing pattern and inven-
tory list.

- Project Records

~ Implementation and work
plans

- Project agreement
= AID evaluation

= PAR

Assumprions fer schioving punp’.oe: (B-4)

= That personnel will be assigned

to the crop protection unit anid
available for academic and practical
training.

- That extension, agriculture service,
farm unit, and other personnel will be
available for training.

~ That rersonnel receiving training
will be available to conduct rethod
demonstration exercises.

- That farm units accept suggested
protection measures.
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Prejoct Title & Nuxber:

PROIECT LTHIGH SULMARY
LOGIZAL. IFRANEVORX

Life of Peoject:
From FY
Total U.S. Funcin

Date Preyurec:

so FY

PASE Y

NARRATIVE SULLIARY

C2IECTIVELY VIRITAZLE DNDICATIRS

MEANS OF VERIFICATION

LPCRTANT ASSLAPTICING

Preject Qutputs: (C-1)

AID .

=One proiect manager - Dakar
Reg. Trong. Officer ~ Yaounde
=One project officer ~ Ndjamena

=Vehicles (2} for project
manage=r and project officer,
and equipment, supplies,
materials, etc., as necessary
for support.

~Local-hire administrative or
¢lerical staff.

~Long-term acadenic 2nd under-
stuldy training for selected
African personnel’

-Application equipment: spray-
ers, mixing units, vehicles;
demonstration pesticides,
supplies, ccemodities, and
materials as necessary for
administrative and operational

support.
Host Country

-Personnasl; hnildings or office

magnitude of Outputs: (C-2)

-See Part IV, Section E,
Country Implementation
plans for type, quantity,
and cost of inputs.

-A more detailed input-
output implementation plan
scheduling target and

activities will be develop-

ed following PP approval.

i
!

(C-3)

~Implementation and work
plans

-Project agreement

-Design and construction
contracts

=Procurement oxders

; -Pasa agreement

" -Project Records

P e et

Assuzptiens far achioving suputs: (S8}

~Technicians will be available
on schedule at the nlarned
funding levels.

-Suprlies, materials, and
equip-ment can be procured
on-time.

‘=Funding will be available

for life of project.
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PROJECT DCHGN SUNNARY

Life of Projeen:

Ferom FY. o FY,
a1® WreTs 1190 LOGICA.. FRAMEWORK ~
PSS X ‘[Monl'l.l.& Funding 3
Projoet Title & Number: .. : PLGE 4
MEANS OF VERIFICATION IMPORTANTY ASRUMPATICNS - -

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATO!S

Preject Inputs: (D-1)

.spnce; budget support for the
crop protection unit; and
other supportive services.

Other :

OICMA and CCLATIAV: will fur-
nish assistaree in combating
internatonal insect outbreaks
and in teaching locust and
grasshopper control methods.
Other donors are expected to
assist in the areas of re-
sesrch and tsaching.

implomantation Terget (Type end Quantisy)
(©-1

(-

Assuaptions for providing laput= (D-0)
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Pioject Title & Numb

PROJECT [t:*1CH SUMKARY
LOGICAL.' FRAMEWORK

Lile of Proje=t:
Feom FY -
Tetal U.S. andie-

te Frepor

ye FY

PAGE )

RARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUNPTIGHS

Prsject Cutputs: (C-1)

=-An established ari function-
ing plant protection unit,
with a mobile field service
capable of conducting demon-
sstrations and combatting local
pest infestations.

-A trained crop protection
cadre, capable of training
other personnel and farm units
in the practical arplication
of pest management technology.

-A demestic capability is
created to share regional and
international research results
techniques; and policies rela-
ting to crop protection acti-~
vities.

Magnisude of Outowts: (C-2)

+One AZrican counterpart
(or understudy if quali-
fied individual is not
available) assigned to
work with the Country
Project Officer.

=A selected number (See
Part IV, section E, Cour-
try implementation plan)
of personnel trained under

regional training program. !

-Building/office

~Camprehensive national
crop protection-plan

<3
~Project Records

~Imrlementation and work
plars

-Prcject Agreement
=AIC evaluation

-PAR

*- .. .

Assumgtions fur achioviag eutpute: (C-¢)

-That host government provides
personnel, building or office
space required to establigh
and operate program. '

} -That trained personnel will
‘| be assigned to crop protection

unit, on extention and agri-
culture services units.

-That linkages can be created
between regional/internztional
and domestic crop protection

' organizations.
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E. CREDIT

There is at present in each participating coﬁntry. except Mauritania,
institutions in mechanism for channeling credit to the<farm populace.
SODEVA (Senegal) ,ONDR (Chad), and FONADER (Cameroon) are government
agriculture support organizations especially deaigﬁed to provide credit
and other inputs on ma:kéting services to farm units. It is anticipated
that farm units in the project control areas will request forward
financing for crop protection inputs after the first or second year of
the project. To ensure that funds will be available when necesssry,
a request will probably be made for 2-5 million dollars at the end of
phase I for this purpose. These funds will be funneled through existing
organizations or other institutions as agreed upon by A.I.D. and host
governments for the procurement of chemicals, applicators, pest resis-
tant seeds, or other plant protection supplies. The need for these
funds will be determined by country project officers through periodic
surveys and interviews with farm families in the project control areas.
A.1.D. is currently supporting or assisting various credit delivery
systems on a regional or bilateral basis in each of the Sahel countries,
As farmer credit demands are unknown at this time, it is felt that actual
allocation of funds would be premature. When credit needs are mbte
firmly identified, delivery,can be implemented through the above-mentioned
framework in the form of loans or grants directly to farmers on farm
coopefativéa. It is further anticipated that credit will be mainly in-
kind, with repayment periods ranging from two to four yéirl dependent

upon amount and type of activity for which credit is extended.
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ACTION MEMORANDUM FOR THE ADMINTSTRATOR /M.Q,)
THRU:  ES :

lclon 4~

FROM: AA/PPC, Philip Birnbaum — A
SUBJECT: Sahel Food Crop Protection Project ZO Z\D -] / é

Problem: Because this proposed project exceeds $2.0 million your authori-
zation of the attached Project Paper is required.

Discussion: After several years of low food crop production, primarily
as a result of the drought, the year 197L with better rainfall in the
Sahel area held forth the potential for a return to predrought output.
However, reports of heavy insect attacks begen in April of 197h and con=-
tinued to be reported through the end of crop harvests in November.
Consequently, several donor organizations and the Office of Sahel Relief
Operations (OSRO) organized an emergency short~term food crop protection
program. Donors contributed cash, equipment and pesticides totaling
$L,115,000 which saved thousandsof tons of grain; but due to the enormous
area involved could save but a small portion of the region's food crops.

In October of 197L, the AID Administrator and the Deputy
Assistant Administrator for Africa on an inspection trip of the Sahel
area obcerved at first hand the damzge insects were inflicting on food
crops. The situation was described in a series of cables to AID/W,
which requested possible assistance in addition to that being provided
on a shert-term tasis by 05RO, Following a field visit by plant pro-
tection experts from AID and the United States Department of Agriculture,
it was concludcd that it was too late in the harvest season for a massive
airlift of pesticides, applicaticn equipment, vehicles, or ewven agri-
culbural aircraft to apply pesticid:s over large areas. AID provided
about $100,000 for pesticides Ior einergency help.

In order to h2lp the Saliel rations develop a continuous pest
conbrol. capability on fcod crops, a long-term crop protection project
was propoccd. An interuational mecting attended by donor nations and
mltidonor organizztions itas organized to arrive at a consensus on what
courses of action for Snhel pest control should be undertaken. This
preting tas hold in Washington on Decesber 11 and 12, 1974, and it was
attended by mombers of internatlonsl organizations such as FAO, OCLAIAV
and OICHMA, bilaberal donor nations' cxperts, cxperts from AID, USDA,
and the University of Colifornia. It was:unaninously agreed at this
conference that ™.U ic abrolutely cssenbial £61 each country (in the
Sahel reiion) to develop its owm dinsctitutionnl capability to maintain
surveillance and control its crop peche." AFR/CYR prepared a Project
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Identification Document (PID)_for a regional project proposal. The PID
was transmitted to six Sahel countries, th¢ Cameroon, and the other
major donors on January 13, 1975. - A1l CWR field posts responded with
affirmative and enthusiastic replies for such a project in their re-
spective countries, and with their host Governments' conocurrences, and
requested to be included in the final project design. On the basis of
these field responses, Africa Bureau prepared a Project Review Paper
(FRP). The FRP was approved by Assistant Administrator for Africa on
March L4, 1975, with the proviso that a Design Team be sent to all seven
possible participating countries to collect data necessary to proceed
to the final stage of preparing a Project Faper. The Design Team com-
pleted its field trip and finalized the attached Project Paper (PP) in
late May 1975.

The proposed grant for this project will provide financing
for the following interrelated components:

1. The strengthening or establishment of National Plant Protection Units
in Mawuritania, Senegal, Chad and Cameroon with a mobile field service
capable of conducting demonstrations and combating local pest in-
festations;

2, Training a crop protection cadre to be capable of training other per-
sonnel and farimers in the practical application of pest management
technolougy; and ‘ ,

3. Creating a domestic capacity to share and utilize regional and inter=-
national rcseavch results, techniques, and policles relating to crop
protection activities.

The project is now programed to cover «n initial four years
at a cosl to AID of $3,150,000, One million one hundred thousand dollars
required for the first year of operation will be obligated against the
special. drought appropriation in order to initiate the project immediately
s0 as to have a substantial impact on the next crop year. Thereafter the
project would become part of our regular development assistance program
to the Tahel, and approximately $2,050,000 in FAA Scction 103 funds will
be provided for the remaining three ycars of the first phase of this
projcet.  Prior to the obliration of these additional funds, an in-depth
evaluation, and, if necessnry, a review and revision of the Project Paper,
will be made. Frior to execution of country project agreements, AID
enginciers will review construction cost ectimates 5o as to reflect in
the project agrecments auy inflationary pressures or other price factors
vhich might raise cost ectimates, The Project Manager will be stationed
in Dakar, Senegal, bub will service the entire project, All funds will
be allotted to the Regional Development Officer in Dakar and will be
accombed for by the Regionol Controller in Dokar on behalf of the total
projectls

i,
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The participating countries will provide assistance to
this project through budgetary support of either their respective crop
protection units or their Ministries of Agriculture. AID will finance
the services of three technical advisers (crop protection specialists),
who will be selected on the criteria of "crop protection specialists"
rather than on the more limited criteria of "entomology" as had been
stated in the Project Paper; and one plant protection training officer,
through a PASA arrangement with USDA. AID will also provide a direct-
hire Project Manager, and supporting staff. Peace Corps will be asked
to provide voluntecers to this project where possible.

Under this project the Project Manager will assist in the
organizing of an interlinking network focusing on both field and storage
problems of pest control. He will be responsible for collecting and
disseminating previous and current research resuits to participating
countries, Following the recomnendation of the Project Committee, the
Project Manager and the Country Project Officers will be especially
copnizant of the necessity to include women participants in all phases
of project activities. This was included in the Project Paper, but the
Committee wishes this stressed for approval of the project. Training
programs at all levels will be continually monitored for affirmative
action in creating opportunities and subscquent placement of women.

The Crop Protection project clearly meels the new criteria
of the Foreign Assistance Act by directing assistance to the poorest and
least fortunate of the developing societies, while concurrently augmenting
the production of food in this critically deficit area. Furthermore, the
distribution of project benefits is especially designed for accrual to
the rural poor subsistence-farm family units.

In addition to the above, the following criteria were used
in appraising this project proposal: '

(a) An adcanate institubional framevork

The major thrust ol activities to be undertaken in this project will
be throuvgh the Crop Protection Units or thie agricultural services of the
respective participating countries., The precent orpanizational structure
in each country will be substantially improved.and strengthened by the
technical asgistance provided by AID, and sufficient coopecrative, marketing,
and other public linkages exist within each country to facilitabte the
necessary Aligmment of objectives and implementation coordination.

(b) Technical soundness

A G0~day study wis completed by the Design Team during Marche-April
1975. The technical conponents of the project are of minimal sophicti-
cation, and appear to be realistic for the target social/environmental
setting.

-3m



{e) Finwncizl viabilivy

e Titistioior too_a.uork of the nyojedt B35 boen designed 1o enluage
exicting host vouwntry budgetary and davelopment effurts in the sgri=
cultwre £cetur,  Prirary operationzsd cects will Le soswmad 1y the partis
cipatisg countries, Mepional operaticnal voets Will e chared by AID

v
and host countries throeph the 1ife of thls proolect,

(d) Eeenomic feastitity

The Guonomic 1rpact of this profect deperids upon the 2bility of
project fomiononts fo poduze the Ancant of Crenogpeandtion lessed nou
occurring from pest infestaticn. The ecconconie s of  this project
has been studied and found to tue acceptable for projects of this Lypas,

(c¢) Cormodity procurerent

It is our view thau compliance with normal AID procurerent policies,
{.0,, restriction of procurement to U.S5. sources, would, in the circum=
stunces of this project, constituto a serious restriction agalnst pro-
viding timely and beneficial assistance to the people of the Salel region.
Section 639A(b) of the Forelgn Ausistance Act of 1961, as amended, which
is the cource of £ nds for the initial year of operation for this project,
oxpressly provides that agsistance to the drought-stricken nations of
Africa may be provided "notwithstanding any...restriction contained in
this or any other Act."

The situation in the participating countries parallels that in the
other Sahel States: with commodity imports entirely from France and the
other EEC countries, U.S. equipment and comwodities cannot be serviced
or repaired in the event of breakdown. OSparc parts are not available,
and Africans are not trained in the maintenance of U.S. equipment. Audits
and inspections of AID projects in this area which have included the
provision of large amounts of U.S. equipment have been sharply critical
of the difficulties of host Governments in maintaining this equipment
after project phase-out. An additional factor to be considered if pro-
curement were to be restricted to the U.S. 1s the lead time of up to
one year for the delivery of commodity orders required during the first
year, and valued at approximately $380,000.

In addition, on the basis of the above circumstances, commodity
procurement from Geographic Code 935 (Special Free World) is requested
for the life of this project, regardless of funding source (Sce Annex G,
Commodity Procurement Source Weiver). Nevertheless, an attempt will be
made prior to project implementation to maximize to the extent feasible
U.S. source and origin procurement. A recapitulation of U.S. inputs
is found in Parts IV and VI, and Annex G, Commodity Procurement Waiver
Statement. Your approval of this project will constitute approval of
the waiver as set forth in Annex G.
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This project has been reviewed and cleared by all of the
concerned AID offices and has the approval of the AFR Executive Committee
for Project Review (ECPR). Section 113 of the Foreign Assistance and
Related Programs Appropriations Act of 1975 does not require Congressional
Notification prior to Agency authorization of the use of FAA Section 639A(b)
funds. With respect to meeting the Section 113 notification requirements
for the FAA Section 103-funded portion of the project, such notice is ine-
cluded in the FY 76 Congressional Presentation. Section 110(a) does not
apply to funds made available under Section 639(A) (b) of the FAA, and
since this is a regional project, Sectioir 110(A) of the FAA is not appli-
cable to the Section 103-funded port.cn of the project.

Recommendation: It is recommended that you approve the attached Project
Paper for Sahel Food Crop Protection.’
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