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1.0 EXECUTIVE SUMMARY

l.1 Evaluation Background

The Cape Verde (CV) Archipelago i1s composed of nine inhabited islands and
three uninnabited islets in the Atlantic Ocean located approximately 420 Km west
of Senegal. Some specific reasons why agriculture research shnuld be supported
in Cape Verde are: (a) The islands are geographically unique; (b) agriculture
production must be superimposed on soil conservation, erosion control aud water
harvesting; (c) there is a history of non=food crop production and colonial-
controlled cropping; (d) the climate is unlike that in the continental African
countries that are targeted as the technology producing countries; and (e)
cultural and geographic isolation from the continent of Africa.

The mid-project evaluation of the Food Crop Research Project (FCRP), as
required in AID Agreement (655-001) under contract tetween the University of
Arizona and AID, was completed September 18, 1986, The evaluation included the
entire period of the project that commenced on October 21, 1983. As stateu in
the evaluation work order, (Appendix B), the central objective was to perform
this evaluation through an analysis of the project's accomplishments and an
assessment of the rule of agricultural research in Cape Verde and to make
detailed recommendations for future AID {nvolvement in Agiriculture Research as
warranted. Drawing from the Logical Framework of the original Project Paper
(PP), because a project Work Plan was not available, the evaluation team
addressed the five central icsues: (a) project goal and purpose; (b) project
outputs; (c) project inputc; (d) project institutional sctting; and (e) techni~
cal justification, management and recommendations, as their charge. The team
traveled extensively on islands of Santiago, Fogo and Santo Antao for first-=hand
observations and local discussions,

1.2 Project Description, Goal and Purpore

"The goal of the AID grant assistance project {s to assist the Government
of Cape Verde (GOCV) to meet its development goals in terms of relative food
self-sufficiency, farmer income, rural employment and improved nutrition status"
(PP). "The purpose of the project is to increase agricultural productivity, in
both irrigated and rainfed farming" (PP). This goal and purpose were to be
accomplished through the following means: '(a) AID will provide 3.7 million
dollars to help build the adaptive research capacity of the proposed Institute
of Agricultural Research (INIA) for Cape Verde, at Sao Jorge, Santiago Island;
(b) the GOCV will provide the existing facilities at the proposed Institute, the
exiating management and support staff, resecarch sites off-station and some
logistical support; and (c) AID projects inputs oriented towards providing
training to Institute personnel to create a cadre of sufficiently qualified
people to give the Institute long term viability. Also provided are institu~
tional support in management, administrative technical assistance ..nd library
avsistance. Technical assistance will also be provided in those disciplines
appropriate to carry out a comprehensive survey of Cape Verdean rural cconomy
and to begin a research program in {rrigated and rainfed ngriculture. liouning,
vehicleus, library stock and research equipment will also be supplied" (Pp),
With the project description, goal and purpode as the basis for the evaluation
and the work order (Appendix B) the basis for a project design, the team under=-
took their dual task in the short period of only four weeks,



1.3 Project Institution Setting

The project is instituted within the National Agricultural Research
Institute (INIA) which has administrative and fiscal autonomy within the
Ministry of Rural Development (MDR) and is located in Sao Jorge, Santiago. INIA
is a new institution, first created in 1977 as a cenier for Agrarian Studies,
elevated to National Institute status in 1985. Because INIA is the only
National Agricultural Research Institute, and the Polytechnic Training Center
was creuved and placed under INIA, the FCRP is properly lncated. Assistance
during these early stages of INIA development appears necessary and a worthy
investment in Cape Verde's future agricultural development and aspirations for
increased relative level of food security. The stability of the government as a
newly independent country offers excellent prospects for the FCRP to attain
their goals.

le4 Project Output

The original PP liste very specific outputs to be completed by the FCRP
that will increase the capacity of INIA to undertake interdisciplinary adaptive
regsearch on the model of Farming Systems. Substantial progress has been made in
the following areas since the beginning of the project:

l.4.1 Seven Masters Degree or Equivalent

Five M.S. graduates have .Ither returned from the U.S. or will soon com-
plete their degrees. The rem~‘-ing two are scheduled to complete their
graduate studies in 1987 and 1988,

1.4.2 Two Ph.D's

Both are now in their graduate program. There is concern about the
candidate in Agrometeorology (Remoie Sensing) rather then Crop Science/whole
plant physiology as was programmed in the PP,

l.4.3 Management/Administration

Consulting secrvices for management and fiscal administration has been
provided by the contractor and the administrative framework appears to be in
place. As INIA sub-stations are brought into oper.iion away from the central
headquarters, the administrative services must be expanded to serve their
special needs,

ledod Information/Communication Center

The library was functional and was soon to be formally dedicated. There is
a need for the installatfon of a unfversal cataloging system, more reference
materials and addit{onal apace will be required {f thia itbrary is to also serve
the necds of the Polytechnlenl Training Center.

l.4.5 Two Houses and One Duplex
A triplex was near completfon, with one unft aufficiently complete to

permit occupancy. The house and the other units {n the triplex should be
completed shortly and certainly before the end of the project,



1.4.6 Research Program Established

The original PP called for a Senior Research Administrator to work with the
Director-General (now President) of INIA to {dentify research priorities and to
update the research plan of work. This critical activity, as best could be
determined by the evaluatian team, was never completed. The PP calls for the
development of an updated Research Plan of Work at the initial stage of the
project that {s agreeable to DONOR/COUNTRY/CONTRACTOR. This would be especially
helptul now that the Research Strategy of INIA has received legislative approval
and FCRP still has adequate time and resources to strengthen their research
focus,

l.4.7 Rural Economy Survey

Phase 1 Santiago Island Study has been completed and published. Phase 1
Santo Antao and Sao Vincent data collection has been completed but data and
interpretations not yet published. Phase II studies have been initiated and
these data are badly needed to help establish the Farming Systems Research
priorities.

l.4.8 Preliminary Research Projects Carried Out

The PP calls for this to be: (a) Part of the studies uf each of the M.S.
and Ph.D. studeats; and (b) as part of the work of the two long=~term Technical
Assistance Research Co~Directors., It was suggested by the evaluation team, with
some exception for Economic/Agricultural Anthropology, that degrees be completed
in the U.S. s0 as not to delay the return of the remaining candidates.

l.5 Project lnputs
l.5.1 Government of Cape Verde (GOVC)

The GOCV is obligated to provide inputs into seven najor areas that are
needed to insure success of INIA and to receive full benefit from this project.
Based on the limited financial resources of Cape Verde, these inputs will be
completed before the end of the project.

l¢5.2 ALID Inputs

Inputs by AID, through this project, are presented in the outputs listed in
the previous section. Problems with Technical Assistance has delayed focus on
the priority Rescarch Needs and delayed progress in this phase of the project,
In those {nstances where the TA support was welle-matched to INIA's neels, vig=
{ble progress {s clearly apparent. Caution 18 urged in the continued use of
Technical Consnultenta that outline a large number of potential activitien so as
not to overload a amall resacarch staff and dilute thelr efforts. Short=term
TA's should be utflized to assist the FCRP, as an {nstitutional support project,
to atrengthen the Farming Syatems Research Syatem of INIA in accordance with the
Goals, Objectiven and Purpose of the Prcject.



1.6 Technical Justification, Management and Recommendations
l.6,1 Technical Justification

Technical justification for the development of a viable National Agricul=-
ture Research Institute in Cape Verde is especially sound and must continue to
receive USAID support. This is emphasized throughout this report. In many
respects Cape Verde is culturally and environmentally more similar to some
regions of Central and South America than to Continental Africa. Therefore,
technology transfer from Continental Africa is not always suitable for direct
adoption in Cape Verde.

1.6.2 Management

The project has faced some management problems that might have slowed
progress in the development of the in-country research component. This is now
said to be corrected. While such problems might have been avoided, every effort
should be made to prevent their recurrence. Campus inputs must be supportive in
nature leaving the day-to-day decision making to the leader and staff in the
country.

1.6.3 Recommendations

The evaluation team {ncludes this section to highlight those needs that
require added focus under the present contract {f the project EOPS verifiable
indicators are to be met, and a continuum {nto the second phase of FCRP, as
suggested {n the PP,

A) There 18 a nced to complete the rural surveys and make this data
available for and utilized in planning the Farming Systems Research Program that
will increase productivity of {irrigated and rainfed agriculture. Special atten-
tion should be glven to what are the special economic reasons that the rela-
tively large plantings of sugar cane and banana on the irrigated lands could not
be converted to food crops with higher level of energy and nutritional balance,
The evaluation team believes this shift would be most difficult and is unlikely
to occur. Without this shift more effort must be focused on developing Farming
Systems for the rafnfed apriculture,

B) There {8 a need to develop a reallstic focus on the research needs of
cropa and crop management that will {mprove the productivity of Farminyg Systems
under rafnfed conditions alony with those highly productive food crops for
frrigated agriculture,

C) There should be short=term planning to concentrate on the bullding of
multi=diuciplinary teams of 8 to 12 sclentists who will develop the research
programs on two to four staple crops that will {mpact on farm productivity
through simple farming aystems programs, The longer=term objective should be to
build INIA to a minimum=sf{zed {natitution capahle of managing at least three to
four commod{ty programn,

D) Increancd stabilfty of the fragile, nteeply aloping uplandu cropped
under rafnfed agriculture should become the primary focun of farming nyntenn
reacarchs Crops that will atabilize solln, {ncreane overall productivity (human
and anfmal food, fuel, etc.) should recefve priorfty {n adaptive renearch pro=
grama., Without ntabilization of the fragile uplands, there cannot be maximum
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utilization of the relatively small area of land suitable for irrigation., The
evaluation team views hilleide stabilization through soil conservation practices
with suitabie Farming Systems to be the overall key constraint to increasing
agricultural productivity and the increase in relative level of food security,

E) The FCRP is at the point that it should receive some technical
assistance from the Small Ruminants and the Sorghum~Pearl Millet CRSPS Projects
that are funded throughout AID., Short-term training i1s recommended fcr appro-
priate Cape Verde administration and staff through visits to the U.S. institu-
tions where this supportive research is concentrated.

F) The evaluation team suggests continued support in the institutional
development mode in future projects to insure a high probability for future
continuity in the advances in agricultural productivity. Future projects need
to bring a combined Food Crop Research and Watershed Development into a single
project. While efforts in project design were included in the evaluation work
order, a complete project design effort is required and should be completed
before the present projects in Cape Verde terminate.



2.0 BACKGROUND, STRATEGY, OBJECTIVES AND ADMINISTRATION

2.1 Need for Agriculture Research
2.1.1 AID Strategy

As indicated in the AID Agricultural Research Strategy Paper [1], agricul-
ture provides income and employment for over two=thirds of the population of
Africa. The performance of agriculture indicates a decline in per capita food
production since 1960. The evaluation of African agriculture, which also
appears appropriate for Cape Verde, indicates that the poor performance results
from:

1) Unfavorable physical environment and a harsh, unpredictable climate;

2) Unfavorable government policies affecting inputs, marketing, trade and
exchanges which do not stimulate agricultural production;

3) Weak institutions which do not have adequate financial backing or
facilities to support agricultural research;

4) Insufficient indigenous scientific capacity to carry out a sustainable
agricultural development effort;

5) Lack of farmer-acceptable, improved technologies needed to increase
agricultural production and productivity,

To increase agricultural production in Cape Verde, improved farmer-
acceptable technologies will need to be developed that are locat{on=specific and
gensitive to the agro-ecological and socio-economic environment in which a
farmer operates,

The program plan in the AID Strategy Paper for AID support {n Africa (1) 1s
to adhere to five guiding principles briefly presented as follows:

1) Explicit Program Objectives and Priorftica. The bulk of resources will
be focuned on a relatively Imited wet of countrien, commod{ties, and rescarch
problems = particularly noil and water relatfonships for key commoditien,

2) Balanced and Integrated Commodity and Sacio=Econom|c Rencarch, in=
creancd attent{fon to the development of wtrong commod{ity renearch programas,
while refining the role of farming wyntemn research to ensure that on=stat{on
rencarch programs respond to the concernas of the Afr{can farmer,

$)  Suntained and Stable Support for U.S, and International Inntitutions.
The gonl {s to {ncrease the capoefty of aeveral Title X11 fnatitut lona to
Bupport ayency, country, commodity and priorfty problems, and to assint the
International Agriculture Renearch Centera (JARC) (n eatabl {ahing Atrony (n=
cauntry participation,

A) Longeterm Commitment, Adopt, an a commftaent, 20=!% yoara an the
minfmun acceptable plannfng perfod for the ansistance ta and develapment of
African agricultural researeh fnatf{tut fons,

6



5) Donor Cooperation. Facilitate the most effective collaboration among
donors for the development of long-term national research strateglies or
programs.

Strengthening agriculture research capabilities will be based on the two=-
pronged approach for enhancing the efficiency of national research {nstitutions
and regional research networks as follows:

1) National Research Systems

The dual task of capacity building and technology de relopment will be
addressed in two distinct ways depending on present status of in=country
research capabilities:

a) Technology Producing Countries. Strengthening of the agriculture
research Infrastructure In six to eight countries that have relatively strong
bases In thes areas of manpower, flnancial resources, area planted to priority
food crops, and other donor support available. The long=ternm objective will be
to produce improved technologies on a sustained basis,

b) Technology Adapting Countries. The countries in this category gen-
erally need assistance to strengthen thelr capacities to {mport and adapt {mproved
technologies to local environments., These are grouped as: (a) countries with
natural and human resources approaching minimum research requirements, and (b)
those with spectal problens and lower level of such resources. The short-term
objective will be to concentrate on buflding multi{=dlsciplinary teams of 8 to 12
gscientists who will develop research programs on one or two staple foods. The
long=term objective will be to build minimum=sized national research institutfions
capable of planning and managing at least two to three commodity programs. Atten=
tion will be given to cost-effective management to promote technology transfer
through the research networks.  Cape Verde has been placed in group (b) of the
countriea classificd to be the technology adapting countries.

(c) Commodity and Problem=Oriented Research Priorities. Commodity and
problem=oriented priorit{es are determined by the crops most {mportant {n the
calorfe {ntake of the rural and urban population, land area soun to particular
crops, and current and prospective demand for the food cron {n each vospective
ecological zone, Relative {mportance to crop and crop production syatemn, mixed
farming, llvestock and agro=forentry, will di{ffer by ecological and soclological
TONnek,

2)  Reneareh Networks

Rewearch networks Tinking small countrien with outside expertisne will bhe
factilitated on a zosal bantn (o compliment national research offorts,  The
intent {n to maxtnlze of ortn of thinly=ataffed and poorly=financed small
country apgriculture renvarch offorts,  Thege potential redearch networks will be
based on sfmflarity of ecological zoneu, cropas and eropping/farming uyatens,

2.1.2 Cape Verdean Rewearch Needs

O aigntftvance, though not aeceanartly addreaned, {a the amam ptlon that
cropa traditionally gtovn ate the ¢ropa reologleally and econosically hest
sulted for the fraglle environments of sach conntry,  In pumerons aftatinng,
erupa elansifled as tradittonal erops were fntrodured by eolantal povers for



export purpose and not always of maximum benefit to the now independent nation.
Long=term agricultural research will be required to identify those agricultural/
forestry systems that will maximize environmental stability, food production and
other benefits that will improve the quality of 1life in rural and urban areas.

A strong case can be made for specific support for agricultural research in Cape
Verde because: (a) The islands are geograpnically unique; (b) agricultural
production must be superimposed cn soil conservation, erosion control and water
harvesting; (c) there i{s a history of non-food crop production or colonial-
controlled cropping; (d) the climate is unlike that in African countries that
are targeted as technology producing countries; and (e) cultural and geographic
isolation from Africa.

2.2 Project Background and Rationale
2.2.1 History and Needs

The Cape Verde Archipelago is composed of nine inhabited islands and three
uninhabited i{slets in the Atlantic Ocean located approximately 420 km west of
Senegal. All islands are of volcanic origin, solls having formed from basalt,
phonolitic rocks, and dolomitic and marl limestone. Climate is classified as:
(a) humtd; (b) sub=humid; (c) semi-arid; and (d) arid or desert zcnes. Rainfall
varies annually by island according *o (a) windward or leeward sides; (b) eleva=
tion above sea levels Most of the agriculture {s located on the islands of
Santiago, Santo Antao, Sao Niclau, Fogo and Brava. It is highly related to
rainfall arcas and avaflabil{ty and utilfzation of proundwater. Little or
nothing {s grown on the remaining f{slands. The extended drought over the past 16
years has been preceeded by 29 recorded droughts varying in lengths of 1-3 years
gince 1719, when records were first kept,

The islands were settled {n 1462 by the Portuguese. The colony served many
purposes and retains {mportance because of {ts location {n shipping lanes and
fnternatfonal flight paths.  In 1951, Cape Verde's statun was changed from a
Portuguese colony to oversear province and gained {ndependence from Portugal on
July 5, 1975, Despite the proportionally large rural population, agriculture
contributes only 20 percent to the GoD. P, Caune and effect {rom centuries of
agriculture for export purpodes, gross mfsune of the very fragf{le landacape, and
erreatfe rafnfall have left the fulands nearly devold of ground cover. Soil loss
by water eronfon {u out of control, Ratnfall records suppest that removal of a
native ground cover haw accentuated the occurrence and severity of droughtsn and
accelerated the problem of land degradation by eronfon {n mountalnous nrean,

The decreane {n crop production during the past 16 years of drought han aluo jed
Lo a decreane {n anfmal productlon,  Populatfon growth rates have {luctuated
Widely becaune ot famtnes and drought =fnduced emfgration, primar{ly to the
Uindited Dtates and Portugal, 1o the abaener of eesteratton the population would
Increanc by about 2,0 percent each year, a rate which fapllicee a doubling of the
population every 1% years, Landacape stabilization and {nnovat{ve cropping
Hydatemn are a high developsent priority,

2.2,7 Development of INIA

here vere no schoola of Wgher edycatfon, reararch fnatitutes, or extene
slon dnatttut tuna 1y Cape Verde befure {ndependence, Nearly all teehnieal
trafning vas dane In Fartugal and 1t wae not alwaya applicable to the prablems
{n Cape Verdooan agrleulture,  Far many years unly one fellovahip was avallable
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for university studies in Portugal each year. This has limited human resources
for institutional developuwent because potential candidates must first earn their
appropriate bachelor degree before specialization at the M.S. and Ph.D. levels.
The lack of renewable natural resources, the problem of desertification, the
land tenure system, and the need to strive for food self-sufficiency and to
improve the rural human environment led to the creation of the Center for
Agrarian Study (CEA) by the government soon after independence in July, 1977,
The CEA was located in Sao Jorge dos Orgaos, within the administrative framework
of the Ministry of Rural Development (MDR). The Center for Agrarian Studies
(CEA) was elevated to the Institute of Agriculture Research (INIA) on July 19,
1985. Due to the need for management personnel for rural development, the
Polytechnic Training Center was created and placed under the authority of INIA
within the MDR. The Agriculture Extension Service was created in 1985 and
headquartered in Sao Domingos, about 15 miles from Praia. It presently employs
21 fleld agents,

The first 4-year National Development Plan for the period 1982-85, included
the following major policles:

1) Slowing dowa and reversing the process of desertification and soil
degradation;

2) Establishing infrastructure for long=term development ;

3) Guaranteeing employment and income to the unemployed and the under=-
enployed, especifally those having to support a fam{ly;

4) Satisfying the basfc needs of the population, especially for nutrition,
health and drinking water supply;

5) Unifying the national territory; and

6) Prevent {ng poss{ble shortages {n the c¢conomy, ecspecially in food
supply.
2,2.3 Food Crop Research Project
Within the context of these national development goals the Project Paper
for Food Crop Research (FCKP, 655=0011) wan written to provide asa{stance to the
following national priorfties for rural development:
1) To faplement agrarian reform by generating the banie data required for
decinfon=making and then by plannfng and tmplementing well=coordinated

projectns;

2) To eutablinh apricaltural fontitutionn, tneluding one dedicated to
agriculture rencarceh,

3)  To entablish wapport programe for farmerns fneluding an extonnian
progran,

&) To fnereane the area devoted to {rrfigated agriculture, and to
eaphaslse foaod crop production on frefgated landn;
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5) To implement ambitious programs of so!l conservation and reforestation
designed to upgrude the ecosystem and gradually increase water
resources,

The project goal was to assist the GOVC to meet development goals in terms
of food self-sufficiency, farmer income enhancement, rural employment, and
improved nutritional status. The specific objective was to increase agricul-
tural productivity in both irrigated and rainfed farming., The FCRP was designed
as a 5-year project (1982~87), was contracted with the University of Arizona on
October 21, 1983, and work was initiated shortly thereafter.

2.3 INIA Research Strategy, Priorities, Long=Term Objectives

The INIA was given financial and administrative autonomy within the
Ministry of Rural Development on July 5, 1985. This was about 22 months after
the USAID/Arizona Food Crop Research Project (FCRP) was initiated. INIA has the
charge to integrate the following services within the Ministry of Rural
Development :

1) Administration of agriculture research and experimentation;

2) Administration of those services of formation for Rural Development ;

3) Central Administrative Services;

4) Services of a support institution.

The following Technical Departments, Regional Centers and other
experimental units have or are being created and/or organized with the opera=
tions and programs of INIA:

1) Department of Renewable Natural Resources

a. Division of Soils
b. Divisifon of Botany

2) Department of Agricultural Climatology and Hydrology

a. Divisifon of Agricultural Climatology

b. Division of Hydrology

c. Divisfon of logistics, maintenance and treatment of weather data.
3) Department of Agriculture and Silviculture

n. Mvision of Crop Production

be Dvisf{on of Plant Production

c, Divislon of processing and preservation of agriculture products,

plant and an{mal,
de Mviwton of Sf{lviculture

4) Department of Animal Health

5) Department of Socfal Sciences (Anthropology and Economics).

10
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A Central Experiment Station at Sao Jorge dos Orgao and Sao Domingos, a
substation at Tarrafal on the north end of Santiago, a Leeward Regional Center
on the Island of Fogo, and a Windward Regional Center on the Island of Santo
Antao are presently being developed. The Technical Departments and laboratories
are being developed at the INIA Center in Sao Jorge dos Orgaos on the Island of
Santiago. Regional laboratories are being developed as needed. On-farm
research in cooperating farmers' fields will also be conducted. The Integrated
Pest Management Program appears the most advanced with a central laboratory at
Sao Jorge dos Orgaos and laboratories in different stages of completion on the
islands of Fogo and Santo Antao. The government is a:quiring land and/or
arranging use of land for experimental purposes to Lroaden the adaptive research
base and maximize use of available infrastructurc.

INIA has selected 12 crops for research under irrigated conditions of which
three (sweet potatoes, cassava and tomatoes) will have priority and others
(carrots, onions, squash, chickpea, chinese cabbage, sweet corn, mung beans,
melen and irish potato) will have lesser programs. The three major irrigated
crops will have priority research in collection and testing of germplasm and
development of production practices while the research focus for the other nine
crops will emphasize varietal selection. Rainfed agricultural research is
divided into traditional crops (corn, dry beans, cowpeas, lima beans, dolichos
lablab and pigeon peas); non-traditional new crops (Cacti of the genus Opuntia,
Jojoba, Atriplex); and new crops—traditional (sorghum, millet, barley, forages,
legumes and grasses). Other areas of work include the development of a soils
laboratory and research involving soil fertility, intensive cropping a.d pot
studies in the greenhouse relating to Rhizobium and nitrogen fixation. The INIA
policy is to prepare the research protocol with purpose, objectives, antici-
pated results, etc., before research will be funded and initiated. Specific
research projects are developed, listed and recorded within INIA and serve in
the system of budgeting and accounting.

The long~term Research Strategy of INIA was approved by the Council of
Ministers either shortly before or during the time the evaluation team was in
Cape Verde. Suffice it to say the Research Strategy appeared to the team to be
a well prepared document demonstrating a true understanding of Food Crop
Research necds.

2,4 GOCV Commitment to Agriculture Research
2.4.1 Physical Facilities and Human Resources

The following demonstrate the commitment of the Government of Cape Verde
(GOCV) to the development of the capacity to conduct agriculture research:

1) The Institute of Agriculture Research ((NIA), with administrative and
financial autonomy was decreed on July 5, 1985, naming Engineer Horacio
Constantino Silva Soares as President. The previous instiiute (CEA) did not
have financial or administrative autonomy.

2) Eight hundred hectares encompassing stable and unstable hillsides,
terraces, etc., have become part of the INIA research area at Sao Jorge. This
is where genetic materfals are maintained and the research and production demon=
strations are centralized. Laboratorics, offices, library and a small computer
center have been developed.,



3) Five other sub-stations and/or locations have been selected from
various climatic regions in Cape Verde to serve as research and farmer
demonstration centers.

a. Tarrafal, Santiago - Eight hectares are available for irrigation
experiments. This was formerly used by the CV/Utah State Tarrafal
Water Resources Project.

b, Fogo = A sub-station for irrigated crops and coffee; a sub-
station for fruit crops; and a sub-station for agro-forestry. An
irrigation project is also available to conduct intensive vegetable
production and related research. An Integrated Pest Management
Laboratory has been installed and an upland research area is also
available,

c. Santo Antao - Land has been acquired in Ribeira Grande for adaptive
research with irrigation water available. The Regional Integrated
Pest Management Laboratory is in the final stages of development.

A M.Sc. trained agronomist will be placed by the Ministry of Rural
Development to be responsible for the adaptive research.

d. Santiago - Research addressing some special problems with salt
water intrusion or saline soils will be undertaken in Ribeira Santa
Cruz,

e. Sao Domingos - This i8 where extension, whose activities are to
be coordinated by INIA, are centered. One hectare of land will
be available for INIA research., Other land {s available for
demonstration purposes.

4) INIA has taken full advantage of all training opportunities., Three
short=-term trainces and five M.S. programs have been completed; two M.S. and two
Ph.D. candidates are presently in programs through the FCRP alone.

5) INIA has received consultancy assistance in management and library
development and received short-term training {n the same areas. Systems of
literature cataloging, inventory, budget monftoring and general accounting have
been suggested and appear to be, In part, incorporated into the institute.
However, the system should be improved and made compatible with a standard
international l{terature cataloging system. The management of INIA has taken on
a structure of: (a) President, (b) Administrative Council; (c¢) Coordinator
Council; and (d) Scientific Council, Time will bhe required to train support
staff because there are no other public or private {nstitutfons to draw from.

2.4.2 Funding
Funding to INIA comes through the Ministry of Rural Development (MDR) as a

line {tem in the budget. The 1985 and 1986 INIA share of MDR budget are asn
follows:

1985 1986
(000 Encudon)
MDR 124,313 130,529
INIA 12,878 15,325
Percent INIA of MDR 10,4 11.7
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In dollar values the total MDR budget was US$1,397,070 in 1985 and about
USS$1,717,494 1in 1986, with the INIA share corresponding to US$145,000 in 1985
and US$204,333 in 1986. Even though the direct INIA share of the MDR budget 1s
quite high, the actual funds available to operate a research institute are quite
low. About 757% of INIA funds are used to pay salarles, 227 for commodities and
services, and 2% for machinery and equipment. Other sources of support include:
USAID, GTZ and other governments in the form of goods and services, sales of
produce from the INIA land, and departmental services. Salaries in general in
Cape Verde are low while per diem for travel appear to be reasonable.

2.4.3 INIA Objectives

1) The published objectives of INIA are the promotion and coordination of
research pertaining to rural development throughout the country, especially in
the fields of renewable natural resources, irrigated farming, animal pathology,
hydrology, agro-climatology, agronomy, rural sociology, and farming technology.
INIA also has responsibility for coordinating the research activities in
forestry and rural extension., Other projects presently being coordinated by
INIA are two IPM programs, a French Animal Pathology project and certain aspects
of the USAID Watershed Development Project.

2) In addition, the INIA budget includes a separate line item for the
polytechnical school in the amount of 3,000,000 Escudos (USS40,000) in 1986 and
a projected 4,266,000 Escudos (US$54,000) in 1987.

While these numbers appear small to support a research institute by inter=-
national standards, in real purchasing power and as a proportion of the total
national budget commitment, they represent a significant commitment because of
the depleted cconomic status of the country. The efficiency by which donor
assistance {s uscd appears very high and staff at INIA appear both knowledgeable
and receptive to donor technical assistance and support.

2.5 Technical Assistance Provided to Date
2.% 1 Assistance Provided

The followiny technical assf{stance (TA) has been provided through the
University of Arizona:

Pos{tion Name(s) Function/Charge Months
Sofl/Water T. W. Crawford Research/Admin, 18
Librarfan 1. Stroehlein Consultant ]
Buniness Mge, D. Andernon Consultant 2=)
Water Mgt, W. G, Matlock Connultant 1
Plant Science V. Macarfan Resenrch/Admin, 16
Plant Science Fe. Delgado Connultant l
Plant Science M. Porto Conrultant l
Soil Science Jo Stroehlefn Consultant 1
Irrigation M. Jengen Connul tant 1
Eeon/R. Soc. T. Finan/J, Belknap/ Consultantn 2=4
M. Langworthy
Sof{l/Water M. Burr Renvsarch 2
Execut {ve Jo 8. H{llman Consultanta 2 veeks

He I's Lardon
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2.5.2 Evaluation

In many cases this evaluation relies on "best estimates" based on reading
through the available reports and from discussions with AID/Praia and long=term
personnel. An organized paper trail permitting easy access to this information
was not readily available. To date, about 35 months of the 72 months programmed
for Research Co-Directors and about 10-12 months of the 46 months of short-term
consultants have been utilized. Because the budget proposed in the Project
Paper Paper (31 Aug 1982) differs from the final budget and no updated plan of
work was prepared, it is not possible to determine if the quantity of TA was
reduced. The failure to bring in a Senior Research Administrator as counterpart
to the Director General to establish the institutional framework, update the
plan of work, and develop a focused, well-defined list of research priorities
appears to have resulted in a slow and faltering start for this project. The
first soil/water scientist (long-term TA), although adequately trained, did not
have sufficient experience, both professionally and in LDC's, to handle the many
administrative and professional charges of this project. Thus, after 18 months,
he was returned to campus. A replacement arrived 10 months later resulting in
loss of time, program continuity and experience. The Crop Scientist arrived
near the end of the second year of the contract. She has now assumed the
leadership role for the project and established a multitude of research pro-
Jects. This is discussed in more detail by the Team Agronomist in Section 3.0.
Again, failure to develop an updaied plan of work probably has resulted in the
initiation of a number of {ndividual research projects not centrally focused on
maximizing food production. Technical assistance in the social and economic
sciences were developed to obtain the best data on costs of production and net
returns for the major crops in Cape Verde. These data are not yet available
although this {nformation {8 required by INIA's leaders to properly allocate
limited research resources to the crucial research needs. Hopefullw these data
will be avaflable soon. Short=term technical assistance (TA) in water manage~-
ment/ utilization/harvesting/irrigation has provided some¢ very useful recommen=-
dations although there are some aspects which do not appear to be appropriate
for the Cape Verdean s{tuat{on, but testing of these systems {8 advised to
sclect the best possible alternatives for Cape Verde conditions,

The INIA researchers expressed the aced for a complete water management
network on the INIA station to insure 100% success of water use Atudies, variety
trials, fert{lity trials, etc. If plans were developed by TA, these plans were
not apparent to the Cape Verde ataff nor would be found by the team. Assistance
in the form of Library developnent han heen very helpful and continued {nput {n
the form of TA and materfal {u foportant. Technical aunistance {n Cannnva
redearch from a third=country natfonal has contributed the best available exper=
tine In thin area.  Awalstance {n adminfatrat{on appears to have arrived at a
very critieal time with upgrading of CEA to what {4 now INIA, With the ataffing
of sub=ntations on other {ulandu, fundu need to be made avallable at the redpecs
tive local levelw and aultable decentral {zed accounting sayntenn developed,

2.5.) Lessonms Learned

The quentiond at thin pofnt {n time are (1) what leswons have been learned,
(2) have there been mfuned opportunttten and, (1) what direct fons future techni=
cal annintance whauld take. 10 the project {8 to focus on (nereaned food erop
production, certalnly an updated plan of work with more focus on futegrated
adaptive reacarch {n noeded, Completion of the soclo/econonte study very early
or, even before the FCRP project started would have provided the necesBary



information to select the food crops best suited to increase the productivity of
Cape Verde Farming Systems. This must be developed into the framework of
institutional development that addresses not only irrigated agriculture, but
also the vast areas where rainfed agriculture and ecosystem conservation are
needed. This may require some additional services from short~term TA's. The
existence of uncommitted funds suggests that this may be a plausible option.

2.6 Current Agricultural Research Initiatives in Cape Verde
2.6.1 Description

There are seven (7) research programs or sectors which have current pro-
jects or research initiatives underway with one major program category targeted
for Improvement of Food Crop Productinn. These programs are assigned to
Departments within the Ministry of Rural Development outside INIA, but
coordinated by INIA. Several of these rescarch initiatives (projects) and major
gponsors are:

1) Improvement of Food Crop Production

a., Food Crop Resecarch Project; USAID/Arizona

b. Maize, legume, millet and sorghum production {mprovement; European
Economic Community

¢. Garden Vegetable Production; Switzerland

d. Integrated Pest Management, USAID and GTZ (Federal Republic of
Germany)

The Integrated Pest Management Project atarted {n 1977 and obtained neaAsur=
able Auccess to {ncrease food production through environmentally sound aystens
of peat control, Major emphasisa has been on {nsect contro). The Food Crop
Rescarch Project wan mandated to focus on §rrigated crop and rainfed cropa, The
nafze, legume, millet and sorghum project appears to have generated some
promiaing data comparing sorghum vuo. corn ylelds under rainfed conditions,
Little {6 known abeut results of the Vegetable FProduct fon Project, but this
thould of fer opportunity to add variety and balance to the diets of rural
proples A general and extended drought has rendered fmpact asdcdanment d{f-
{lfcult, The mafze, lepgume, millet and norghun productfon {aprovemsent projects
would appear to offer promfse to {ucreane crop product{on tn the ratnfed areas
and of fer opportuntties to develop sofl=aaving cropping nystems,

2) Forent Production and Reforestatfon Progras

Thia program focludes a nunber of projects that focus on reforesting
wountatnous arean, establiahing ground covera, sofl protection and satahil{za=
tion,  The benelfitn of soll protection and stabilizatfon are {mportant to the
fragtle environment and to feaprove food crop productfon and general agriculture
productivity,

V) Water and Sofl Studien Frogfam
LRSI , e 20

A multd=forus progras (n-duding better utflization of run=off water by
foreste {n artd and denf=ar{d zones Jeading to (eprovement of sail fertility,

15



This has potential to increase agricultural productivity i{f integrated into a
farming systems approach.

4) Pasturc Use Program

Use of the leaves of Parkinsonia acculeata and Prosopis julifora for small
ruminant, rabbit and swine feeding. Offers alternatives to crop production for
farmers and could provide ecologically sound land use in arid regions,

5) Assessment of Renewable Natural Resources

There are 23 projects in this area receiving support from a number of
countries. Excellent basic data on renewable natural resources should come from
these studies,

6) Agro-Industrial Unft at INIA and Collaborative Research

Study of dry preservat{on of bananas on Santi{ago; oil seeds fron JaLrthia
curas; coffee production on Fogo and Sant{ayo.

7) Production Systems Progran

There s presently no project designed (n this area. Certainly offers
promise to bring together many prograns {nto a central forus thut could increase
the production of food crops and agricultural productivity {n peneral,

2.6.2 Ausedsment

The tean vinfted o nuaber of present and previous USAID and other donor=
country sponnared profects designed to fnereane food crop production, A lasting
tapact from thene projects wan observed to be strongly linked to the quantity
and quality of tralafng that wan part of each project, When central {nstitu=
tional developsent was not {u luded {0 the profect, the lack of trafned manage=
gsenl peravitics auveterly al fected achievenent of goals and project continufty,
There are two bilateral agricualiural USAID projects presently {n Cape Verde, the
Food Crop Keacarch Project (FCHP) and the Walershed Develapaent Project (WDP),
The FCRE contract endn 10 Septenter 1987 2 the WDP {0 198K, While the (ean
Wans nnt charged with the evaluatton of the WOF, 4 dlarynaion wan arganfzed and
thelt project paper wan rfead to ansess how thia project alght {aterface with Lthe
FCHE, In neltheg project pager fa there a ningle DuUtpat ayggeating thal
Increased Youd Nupply fa even a largeted catpat, Hoth projectsa, hovever, do
ntate thia (0 thelt teapective Project goals,  The FOKP atrungly supports the
developaent of w national feacarch fnatityte wiih tespanaibiliticn which fneluyde
adaptive frocarch, tesaafoe canaervat fon and coofdinat fon of rural exlensfon,
Thin, I 1taclf, auppeatn the lung=tern pavaft would he a Wigher level of
apticultural productivity and faproverent {n the quality of 1ife {n rural dareas,
The WOP concentiates un tefrace vorastruction, check daga, catchenta and other
aspecte of cunsetyvation of fraglle non=retievdl feaources, There fa less of an
eaphaals on fnatituttons]l developsent §i the WOP profect pajcer.,
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3.0 CROP PRODUCTION RESEARCH PROGRESS AND NEEDS
3.1 Cape Verde Land, Climate and Water Resources
3.1.1 Climate and Water Resources

The present structure of agriculture in Cape Verde has evolved in response
to: (a) a semi-arid climate punctuated by recurring drought cycles and intense
rain; (b) a rugged, mountainous landscape with steep-walled valleys; (c) 500
years under a colonial economic regime; and (d) high population pressures on
relatively little arable land,

Little 1s known about the native vegetaticn or productivity of Cape Verdean
sofls that existed at the time of the Portuguese arrival in 1462, The Portuguese
settlers colonized the ribeiras and established a plantation agriculture with an
emphasis on cash crop exports. Large herds of cattle and goats grazed on the
semi-arid plains and mountain slopes. It 1{s noteworthy that prior to discovery
by man, no large herbivores were found in Cape Verde. Apparently, the heavy
grazing on piant spectes, which did not evolve with large herbivorous animals,
and frequent drought cycles that led to the destruction of the native plant
comaunities as the Increasing human population expanded farming activities up
the ribeira slopes and into the mountains. This {n turn hastened the processes
of rrosfon as the solls were left exposed to intense rainfall events and the
ever=present tradewinds,  Today, much of the arable land i{n Cape Verde s
severely degraded: loss of topsoll from sloping terrain and from the higher
platns has left an infert{le landscape strewn with rock, and the ribefra bottom
larit ts cluttered with boulders and gravel,

Anricultural productfon fn Cape Verde {# water=limited. The climate {8
sceaf-artd subtropfcal and reflects a geographical location fn the Sahelfan belt.
Rainfall normally follows s unimodal distributfon with rainfall exceeding pan
evaporation {n most agricultural areas only durfng August, September and
October, followed by a ninec=month dry season with l{ttle or no rainfall 12].

But annual mean rafnfall data are minleading since year to year variations are
extrenme and recurring drought and wet cyeles lantiog 9 to 17 yeard have heen
recorded ever the pait 100 years,  Although average rainfall totals may be high,
rafnfall distribatton {n often frregalar such that most of the rafn occurs in
one or twoe {ntense, short=duration storss,  Poorly diwtributed rainfall nega=
Lvely atfectn dryland crops and rafnfall Inteneity speeds ecrosfon of topsofl,
In Prata, on Santfago Inland, 405 of the 250 mm rafinfall per year occurs {n rain
evenle of Y0 B per day or greater (2],

O each of the mafn apricultural fslands of Santfago, Santo Antao and Fogo
(whienh tncludes 785 of the natlon’s total populatton and 92% of all cultivated
land), there are dintinet rafntall zones which reflect altitudinal and dfrec=
tlonal pgradienta:  radnfall tncreasen at higher olevat tons and decreascs across
each dnland golng from the northeantorn windward side to Lhe sout hweratern lees=
vard coant,  Agricultural zonea have been defined with respecl LO average annual
rainfall 3, %) and fncludet (4) artd zone (€300 mon/year); (b)) seaf=srid zone
(Y00=600 mal/yoar); () subhumtd zone (A00=600 ne/year); and (4) humid zone (2600
wa/year),

The mafze'hean (ntercrop dyatem covera 90, 98% and 1005 of the eultivated
atea {n the huynid, subhustd and semt=artd zones, respectively [Table i]. 1In the
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humid zones, sweet potato, cassava and tree crops occupy the 10% of cultivated
area not planted to the maize/bean intercrop.

Total arable land on all {slands covers approximately 60,000 hectares
(ha.), or about 15% of total land area. Since 1967, there has been an extended
drought cycle in which annual rainfall and rainfall distribution have been very
poor in 16 of the past 18 years, Cultivated area has fallen from 58,000 ha.
before the current drought cycle to 36,000 ha. in recent years [Table 1), Total
{n-country food production has fallen markedly., The decrease in cultivated area
has occurred primarily in the semi-arid and sub-humid zones and there has been a
concurrent decline in cattle and goat populations,

TABLE 1:

CULTIVATED AREA, AREA PLANTED TO MAIZE/BEAN INTERCROP SYSTEMS, AND ESTIMATED
YIELD IN NORMAL RAINFALL AND DROUGHT YEARS AS CATEGORIZED BY RAINFALL ZONE®

Arca Maize Yielde#

Hean Total Planted to

Annual Cultivated Mafze/Bean Normal
Rainfal) Rainfall Area Intercrop Rainfall Drought
__Zone (mm) (ha) (ha) (kg/ha) (kg/ha)
Humtd >600 7,614 6,859 800 100
Subhumid 400=-600 19,770 15,459 530 20
Semi=Ar{d JO0=400 11,810 11,810 Joo 5

Total 35,194 34,120

¢ Data modtified from Soares, 984,

*¢ Yieldn aliown foprencnt total production tn each ratyfall zone divided by the

tatal area "l atil e,

Clop fallute Fatea are eatisated Lo be 103, 20% and 403

In noraal rafntall yeara amd 702, 90% and 947 in drought yeara (n hustd,
aubhumid and esraml=arid zonea, teapectively,
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The intensity of rafnfall, loss of natural vegetative cover and resulting
extensive soil erosion have all contributed to reduced water retentiaon capacity
of Cape Verde solls. Surface runoff {s estimated to exceed actual percolation
to the groundwater by 200% [2])., Surface runoff which {s lost to the ocean {g
calculated to range from 40 to 80% of total annual raiufall volume 2, 4.
Water holding capacity {s low on the shallow snils which cover the sloplng
terrain, There Is a lack of terraces and contour furrows on the denuded slapes
and, {n the bottom of the ribefras, there are {nsufficient check danms to dig{=
pate runoff energy. This results {n reduced groundwater recharge and serious
flood damage to the bottom land {n the ribefras.,

Untapped surface and groundwater resources do exist in Cape Verde. Conser=
vative estinates place exploitable water resources at 130 x 106 ) per year =-
sufflicient to frrigate B,600 ha, [2], Unfortunately, the pgeology of the areas
studied for developaent thus far have shown these water resources to he costly
to develop and difticalt to exploit, This was exeaplificd {n the Tarrafal Water
Resources Profect (1978=1982), which originally proposed to develop wells,
pallerfes and small reservolrs suff{cfent to freigate 600 ha, Hy the end of the
project dn 1982, water resources sutticlent for only I8 ha, had been developed
[9) and today less taan 10 ha. are presently in {rrigated crop production,

These realltles are reflected (n the Second Yatfonal Plan for Agricultyral
Developrment {n Cape Verde which projects only a sodesat {nerease {n ‘rrigated
land from 1,81V ha, {0 1985 ta 2, 01% ha, {u 1990 [o]),

Jole2 Ratfnfed Agriculture

Rafnfed apgricalture accountes fur 9%7 0f the cyltivated land ant caontributes
60X of the grons value of crop p.oduction ta norsal rainfall yeata (4}, lrri=
Bated land represents unly 47 of cultivated area and 40% of tutal gfuos crop
value, A typival fars fasfly on Santfape laland has acecas Lo apjfodinately J,3
ha, of arable, ratated Jand (1], Matieibean sfaed fntererops predosfnate tn
dryland croppling avatess, It {o a luv tnput eiterpfioc with labor atd svecd g6
the unly fnputa, Sovlng occura tn July of August Just befufe of after the firat
faine and harvest occure 18 Jate Novesbef and Devetsber, Secds of both aafze and
bean (cfther vowiea, connon bean, )isa bean, wf Jaltchos Javiab) are planted
together $6 omall deptfeanlona avoujicd aul with a hoe, Vlgeaun ica tay also be
planted alone, randusly dlaved throughout the fleld, After cucldchce, weeding
and hatvesting ate the uily ulhef ganagetent apetat fotia,

In norsal ratafall yeats with tiuraal fatufall Wlattibution, fsalse yiolds
average HOO, 510 and Yoy hpfha, In he hueld, sublusld and aczl=afrld Zulies,
teapectively [Tatle 1], This would produce a tutal of 11,000 sictre tana,  In
df:m,.:?al Yeatas, yields fall draativally and CF g fatlufe wecufrs un Amuaat uf the
p)amml atea, 4 e past J! yeara fl‘h‘--’"ﬂ‘:), tutal satze froduction Q#CIQ‘IH’
Y, 808 tuna pet yeal atd fatge! [fos a Wigh uf Y 40U tans o b4 to a luv of 100
tatie ta 1477 [6], Bean ylelda ate ajpffositnately 4U=50% of thuse o! amalée, 1t
fe natevorthiy that §a severe Jfuught yeata, the gtuan value uf galnfed vfups le
vell beluw that of tertgated vrupe,

YNatloha!l watsc votisuziptlan e abiaul 2%, UG Ladie pet yeat tat st E peof
caplia fret May i, Yicids ftan (lie jitesenl Ralédeftean ctupplig syoteis will tint
supiply the fiiescnt needs af the Cape Vefdean peoaple, Liveviace, this ttadttional
bterctop ayaten way he pattially to Wiane fuf the faceoalve efunluy, 16 all
thteo fatufall suies, large atcas of @afsciean Intefvrape afe platited on ateep
terraln fangtng fron 100 to 0% olujfe, (4 aurh atecy land, eapecially tn aub=
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humid and semi-arid reglons, vields are extremely low even with normal rainfall
due to the poor water holding capacity and low fertility of the shallow soils.
It s quite evident that the low return mafze/bean systen is resulting in
unstable soll conditlons, ecologically destructive and, {ndeed, a poor use of
avaflable soll and water resources.  The decrease in cultivated area from 58,000
to 35,000 ha. over the past 20 years may reflect the effect of the extended
drought and the degradation of soil resources on these sloping lands, It s
possible that more cultivated land will be abandoned unless a more goil etab-
{1t{zinyg, ecologically wound and economically viable cropping system can be
developed for these sloping ralnfed lands,

J.1.3 Irrigated Agriculture

Approxfmately 1,850 ha, of the total 37,000 ha, presently under cultivation
are clasnif{ed as "lrrfpated”s Some 29% of farm families surveyed on Santiago
Ialand tarmed drefgated land with access, on average, to about 0.1 ha, (7],
“Trrdgated” land fn Cape Verde {n consfdered to be land wlith access to even
stall quantities of supplenental water and also {ncludes “areas behind retaining
walls located {n narrow arrovos ur washes which retain safficient (stored) soil
sofsture to peraft the teeporary cultivacion ol squash, sweet potato, or even
caavava’™ [7], Thus, {t {s fepartant to categorize several classes of frrigated
Pand with respect to actual avatlability of water ax follows: (a) fully=-
frofpated Tant wlth abundant water supply; (b) partially=frrigated land with
Feoltlited dovens to water; orf (¢) arean behind check Jams with deep alluvial
sodle fn palohes and ribelras,

tally=trrigated land represcuts only a4 small fraction of the 1, 8% ha,
clasalfied as trrigated, althouptt reddy accens Lo walel provides thene holdings
witt the hWighent poutential productivity, Therefore, bty this classiffcation,
utily JT ol fars houselolds have accenan to fully={refgated land on Sant{ago
Inland |7), Water aources fof thisn land are poverntent (or donor) {inanced
Public tube wells or water profects such as at Tarrafal ur Mount Cenebrs on
Yogo, W1th a dependable and adequate waler supply, farecra have flexibility {pn
Cfof aclectton and follow an tntenatve sultiple cropping aystes with twoe or
thiee cash crops pet year oft the sate plece of band, High value crops predom{=
fate, Includlng tomato, ontons, peppera, (rlah potatoes, vahbage, kale and awveel
frotata o, Mapanas and sugat Cane afe alao growin oun folly={retgated land,
Lenefally, these high {nuoe ctape, tutl neceasatdly High valure {0 huwsan
Buleition, ate grovi 10 Bubiocultare,

Fattially=lgotgated Jand with featifcted arcras Lo walef fepfearita the
latgeat feaition of fetdgated alean, ‘ate J17 of fatrs fantllea sufveyed on
Santlago {stand have acens 1o pa!!laily-ilf‘galrd Taud {f], Water §o derived
[tos Cwe avufdeas ! {1} hatd=dse wells (pucus) whilch tap shallow (S« n)
aqullfets In the cuatar allaviss of tibefra botton Jand, or () natura) apf{nga
ovated alang the tilheltas, Avatlabitlity of water fros buth auyfera dependas on
focharge of the graundvater, aind thus the quantity of available vater decreoases
g8 Lhe dty arazon fifogtesars, 1 petiod of extended drought | theoe water
soulfvea way dty up coapletely, I Juwelying roastal areas at the southa of {he
ftheltan, welle uften fretictfate Lo aca=leve]l Jepth anid vvefpuspifng e thought (o

Jead ta malt watet 1attgstion amd aalltlty sfablesa fat acuajtive ¢ fapa,
L]

A fafucf has arceas Lo walef §fof vella baased un g ect fatdation avheijule
{calesdartal, Theer sohedules ate uften enfafoed by ay enplayer af the Junhta de
Becutaus Hidricos (4H) becayae a gavernaedl aubatldigcd punp fa yaed (9], The
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rotation schedule includes all farmers with rights to a given wvell, Schedules
are not flexible, and the quantity of water a farmer receives depends on a set
predetermined time he {s allowed to {rr{gate when his rotaiion turn comes up.
Irrigation allotment times apparcatly increase as well flow decreases, and thus,
fntervals between Irrigations may streteh as lony as 40 or 50 days duriny the
dry season,  Sofl type, crop specles or atage of crop developnent {s not con-
tidered in developing these {rrigation schedules [9], Irrigation scheduling of
the water from springs has apparently not been well studied, On Santo Antao, {t
appears that farners with land closest to the developed springs are {n posftion
to have priority access to the {rrigatfon water,

Hith restricted access to water, crops prown on partfally~{rrigated land
tend to be those which can withstand moderate water stress such as SULAr cane,
AWeel potato, cassava and squashe In normal rafnfal) years, farmers may grow
one hipgh value vegetable crop during the rafny season and double crop with a
more drought=tcterant crop such 45 nweet potato or squash durfnyg the dry season,

Lxcluding terfpation frequency and putp uise, uther dspecta of {rrigation
and crop managesceat are sistlar on both fullv=trrdigated and partially=frrigated
land.  Water {n 1tted fros wells using dieael sotor putps and often pusped
directly to the flelda, Sometlmes, vater fron wells or spring {s firat punped
Lo sturaye feactvalos and then delivered to fleldns by pravity tlov, Water {s
conveyed to the field {n opes conctete of masonfy canal e ur, leas frequently, {n
Gatthen dtohes,  Water punped ditectly ta the field from a well or Blulgyge
Teacrvols {a nosctimen conveved In flexible JUO ma dlaseter polyethylene tubing,
Upan entertog (ndfvidual fareer flelda, waler efiters eatrthen or Itned head
ditches which wind throueh the fleld, Lrosion and secpade from these delivery
ayuslets are appatently sintsal B, Y], Vesetable craps are trrdgated in snall,
Yevel baatne varytng 1o elze fros % al to 1! e, Cassagva and potatuea are uften
planted on large, videly=apaced ridgea frots 2 = to 9 & in Yength with deep
furtuvs. larsmers divetl waler {ito cach baaln of faffow untdl ft fo "full",

v reding (0 scduetive acfoan the fleld,
h 1

Afecdes behiind cliech dass, withoul dvcess 8o ireigattion watef bt with ayf=
Flotently deep eotls fur plentiful watet holding vapacity, canetitute a uidlqye
categoly of Jand vlansifled as "Terlgated™, Ot Banttapgo laland farte Jam{lies
with g venn to “Hl‘lgalrd“ Jand, 127 wvould fars thia tyjpe uf latd {7]. C(upping
Byalero practiced I auh atess would be atallar ta avcet fpetatu, cascava,
aqudah and delal potata crapplag 1o hostd faltnfed 2otics tuat slanted Lt the
Baf2c ‘bean $nlef Lo,

Ut all vategutlies of tttdgated land, wotr 1= fet! stned sativally, Fefrtfm
blect une fa iiat ptevalent, althaugh a few fafuets Jdo apjpdy fTegttddece ta t he
hl,!,h valie s Forgia, laae ticlde use 1o alsg Pisliet ant at ptecaciit uhl;{ Parillus
l'xu(‘jn“irt}?l"a‘, a hl“}ujhal fneectidide, 1a avallatble to fatuets ot «unl?:;:lwﬂr
m)‘mrk‘“{;m'*;n.! vatet pil)ars, Jettillectas and lasetlclden afe jfutchancd {tots
Vomentu Agrto=teinatta (FAF), a guvefhiedl ageticy, Weedltig te petfutucd
Banually, Lavept fur vototlzed pusps fuf (f6igatlon and of [=fafe teatiopart uf
agfivuyltural vutsedlitles, mechanldattaun of gthet ¢ Battagencnl ujictat fulie |8
al®muatl sunmeelstent aind vill 1tredy tewals oo, The ateefr ety tn, awall]l afge uf
Yand frafcela, aand an \;n«lr_i-r:‘:jsl--rr!cl fufal jmjn_:lqlluh wil! asabke taechanfeat Jui
difticalt {8 the fatcaceahic futute,
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3.2 Food Crop Research Project (FCRP) Activities

During the carly stages of the FURP, the participant trainees were {n the
U.S, working on thelr graduate studfes. Research activities began soon after
Dre Thomas Crawford arrived to dssume the Co=Director (Sofl Science) position (n
March of 1984, Rescarch activities have expianded as the Co=DMrector (Crop
Sclence), br, Victortia Marcarfan, arrived {n carly 1985 and with the return of
the first trainee, Mra. Ivone Andrade, M,Sc. in Plant Science, {n Uctober of
1985, Recently, in September 1986, three other trafnees have returned after
completing M.Sc. degreens  Having fust returned, these youny rescarchers are now
beginning to organfze thelr research programs at INIA,

302.' P Aramsg

The followine Hist {ncludes rescarch activities which have been completed
oF are In progress,  This {nforsation was obtafned from discussions with Eng,
Horarto Soares (Prestdent of IN1A), Dr, Victorta Marcarfan (Chief of Party and
Crop Scientist), Mr, Mark Kurr (Soll Scilenti{st), Mr. Carlos E. P, Silva and Mrs,
Ivone Andrade (Research Apronoafsts at IN1A), and Dra. T. Van Harten and Achim
Vierech of the GIY lategrated Pest Managenent Project. A second source of
fnturration was the tinal report submitted by br, Thomas Crawiord at the end of
his tuur {10}, Matur feseatch activities of the FCRE {nelude:

l. Complete chemtoal and phvsical characterization ot nlne pedons at the
Chan Bos (Tarratal) ferfgatton project,  Data prenented fn Dr, T, Crawford's
final report {lof,

S Chiesleal analvaea of autl nasples taben from the MU, Genebra {rriga=
tiun projyect on bogo, Hesulte ate dfacussed {o Dr, T, Cravford's {inal report

[1o}.

be Pleld atudy (o farsers® flelds on the reproducibility of the tradi-
tional uolt for area (11ter) {6 Cape Verde, Hesults presented in Dr, T.
Crawlard®s tinal teport [lur],

b, Well watetr and aoll saepling at Justino lopes State Farm (JLSF) and
Kibetra da Prafa Jornosa far chenteal analysen to characterlze sater quality and
posatbile outl saltufty problemas Data han 5ot yot heen feparted,

e Lertgated tosato varfetal trfal to Yook for high vielding Benatypes
fealatatl U vellow leat curl vitus, Lepettnent completed several monthe ago)

Jata fiel yel analveed,

t, Comtort bean (Phaseolua valparia) vartetal tidal nursery from CIAT

o e e

grovin With aupplesental fredgation,  Data ol yet analyzed,

!, (hickpea (Cloer auretius) and Chineae cabbage uuracry triala from

FCHIBAY and AVEDO, rvapr.l]Vrlv. Lupettisenta finfehed arveral sonthe ago,  Data
Aot yet analyzed,

H, Pataus Cabie frefgattoun edperieent at JL8F,  Tulie placewent at 3 en

depth, father than at the fecomnended 15 co depth (1), Experiment stil] in
prugfc'an.

22



9, Prickly pear cactus (Optunia ficus indica) and jojoba observation
nurseries planted at Sao Jorge for multiplication and possible fleld trials at a
later date.

10, Grain legume nodulation studies:
p)

(a) Pot study of nodulatfon and dry matter yleld of cowpea, pigeon
pea, common bean, dolichos and lima bean using a dryland goil without inolcu=-
lation with Rhizobium. Apparent differences noted in nodulation and growth,
Data not yet reported,

(b) Pot study, same legumes as above, with and without {noculation
with effective Rhizobium. Data not yet reported.

(¢) Fleld study {n progress with pigeon pea.  Inoculated, uninocu=
lated, and plus N fertilizer treatments. This {s a replicated, on=farm trial,

11, Collectfon and character{zation of local permplasm of sweet potato and
cassava.  Also, beyinning to multiply and observe Imported sweet potato
permplasm resistant to Cylas sp. and cassava lines from Brazil.

e e

3.2.2 Evaluation

The poal of the FCRP {5 to fmprove food self=sufficiency, rural employ-
ment, rural fncone and nutritfonal status of the Cape Verdean people., Expected
outputs from research activities are:  (a) a natfonal resecarch plan which
addresses major constraints to food production, encourages interllaciplinary and
Inter=project cooperation, and provides a rescarch framework for {ntegration of
returnfmy trafnees; (b)) {nftfates research projects with an applied, problem-
solving orfentatfon; and (c¢) establishes a “research orfentatfon” at INIA as
nani fented by published research reports, regular {n=house seminars, and an
Ananual Apricultural Research Meeting which brings together all rescarch proups
and donor profect rescarch stalf,

The FCRP was oripginally {ntended to begin activitien {n 1982, but actual
foplesentation did not beyfn untfl late 1983, Most of the long=term trainees
are wt{ll dn the UoS, or have only recently bepan returning.  Thuw, the FCRP and
INTA have not had wufficlent time nor In=country vencarchern to establish a
redearch orfentation an defined above, It {8 expected that repular seminars,
publisbed reports of experimental resalts, and the anngal meet{ng will be under=
taken before the project endne This evaluatfon will focun on actual rewearch
activities and the develapaent of o natfonal renearch plan of work,

3.3 Other Major Agronomie Henearch Activitien at INIA

NIA alao han neveral other active research profecta, Mr, Carlos L, P,
Stlva han been conduct g an dupressive field renearch effort on ratpefed crup
product fon syntemn afnce 1981, He hau completed o barge nusher of varfetal
trialu with vatee, cowpea and notghun,  Kesulta have been publtalird {n several
INVA pabibteattans 12, 1%, bade i, i dva han fdent U {ed two Wigh yielding
matse Penalypes Lone o Loval tand race from Mato Fadand, and anather [tos
Hauritanta), and two hiph ylelding cowpead Hnes (a6, otne 1a g land 1ace {roy
Santfago Ialand, and the other an faport from Siger)s Bath the mafse atd covjiea
Hnee proved to e nuperfor producets actose a nusber of envitonaent s and @fth
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adequate or below normal rainfall [14]). 3Seed of these lines are currently being
multiplied for widespread on=farm trials to be conducted in 1987.

Mr. Silva has also produced notable results testing several sorghum varie-
ties. 1In one trial at Sao Jorge, sorghum yield was 5,000 kg/ha. without supple-
mental irrigation and 500 mm of rainfall. The best maize yleld was 4,500 kg/ha.
on the same site, but required three supplemental irrigations, In a 1985 trial
under rainfed conditions with 170 mm of rain on a deep alluvial soil, sorghum
yleld was 1,380 kg/ha., while the best yielding local maize genotype produced
only 620 kg/ha.

A major research effort 1s the Integrated Pest Management Project receiving
funding from GTZ (West German Agricultural Development Organization) and from
USALID. The IPM funding from USAID is assured through March 1987, leaving the
future of USAID-supported IPM project components uncertain. The GTZ project was
inftifated in 1977 and i{s currently funded until 1989. This continuity has
permitted the development of functional, problem=solving IPM research programs.,
According to the present technical assistance team at Sao Jorge, significant
progress has been achieved in reducing yield loss from Heliothus sp., cabbage
loopers, and the sugar cane stem borer (which also attacks maize). For each of
Lthese pests, parasites or predators have been identified, multiplied in labora=-
tory culture systems at Sao Jorge, and released in crop growing reglons of Cape
Verde [15]. Although formal studies quantifying the actual impact on food
production are lacking, there seems Lo be a general consensus that many of these
biological control measures are functioning.

3.4 Observations and Comments

1. While both rainfed and irrigated agriculture were indicated, the mid~-
term evaluation team believes the original PP should have emphasized research
more¢ for the area under rainfed and less in the area available for irrigated
crop production. Somehow, the proiect design team did not perceive the intimate
association of {rrigated and rainfed agriculture in Capr Verde. A possible
explanation may be that the design team visited Cape Verde in June (1982), and
there fs little, {f any, agricultural activity in rainfed areas at that time.
Likew{se, at the end of the dry season, during the present period, there would
be a natural tendency to underestimate the potential for increased productivity
in rainfed agriculture and the need to stabilize the upland systems. It {is
apparent from the rural survey conducted by FCRP researchers that 71% of the
farm families on Santiago Island do not have access to irrigated land [7). Of
those that do, 937% have only restricted use of water from wells or springs which
dry up during the dry scason or in drought years. Water retention and infiltra-
tion on hillsf{des, recharge of groundwater, and control of runoff are important
determinants of water supply I{n wells and springs [5, 8). Similarly, runoff
from hillsiden, cultivated inder the traditional maize/bean intercrop system,
causes siltation of wells and flash floods which destroy frrigated terraces and
crops on the ribefra flooru,

Lack of a significant rescarch effort within the FCRP also limits the
potential for linkagen and cooperation with the Watershed Development Project
(655=0011) which {n attempting to build conservation structures and extend
tmproved technologles for stabtl{zing hillatde agriculture., 1t may be argued
that all agricultural resources are in Jeopardy unless improved farming systems
are developed and adopted on marginal hilleide land tdentified as rainfed
agriculture,
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2, The Second National Agricultural Research Plan (1985-1989), which has
recently been approved by the Council of Ministers (pers. comm., H. Soares), is
an admirable document. It is very broad and thorough, covering all aspects
crucial to agricultural development in Cape Verde. The FCRP is now in position
to define priority research areas and formulate an updated plan of work as was
called for in the original PP,

The FCRP PP does emphasize the need to initiate applied research projects
which have a high probability of success and which lead to increased crop
production and resource use efficiency. Many projects completed or initiated
thus far do not meet these criteria. Dr. T. Crawford's soll characterization
work was descriptive science, and there is the need to link these soil analysis
data with actual production constraints and crop production in the field. Dr,
J. Strolein is serving to provide backstop support and guidance to the neuly
arrived soil scientist, Mr., Mark Burr. Dr. Strolein suggested two field studies
to examine management of soil salinity problems in coastal areas of ribeira
mouths. These may be dilutive efforts since the key issue concerns the cause of
salinity problems in these areas. On irrigated soils it has been well docu-
mented that root zone soil salinity levels are primarily determined by salt
concentration in the irrigation water. Thus, INIA's salinity research should
continue their activity of monitoring well water depth and water salt content
throughout the dry period in an effort to pinpoint the cause of salinity
problems and to provide guidelines which, 1f identified, could prevent over=-
pumping and salt water intrusion (5, 17). Likewise, a significant research
effort on nodulation and nitrogen fixation of grain legume crops is not war-
ranted unless simple field experiments with plus or minus inoculation with
Rhizobium show a significant yield response to inoculation.

There also should be consideration afforded to INIA's long=term human
resources before initiating research projects and in selection of crops for
study. Who will continue to work with prickly pear, chickpea or chinese cabbage
after the FCRP is terminated? In contrast, the selection of sweet potato and
cassava as an area for an expanded research program is very sound. These are
important traditional food crops and, with the return of Mrs. Ivone Andrade,
research efforts are beginning to gain momentum. Several worthwhile sub-
projects are now in progress. The support provided by the short-term technical
assistance of Dr. Marcio Porto is well-matched to the needs of this emerging
cassava program.

3. With the return of several long-term tralnees and an expanding
research program, prompt data analysis will become crucial. There appears to be
a long lag time from completion of research experiments to analysis of the yleld
data and interpretation of the results. In some experiments which have been
completed for several months, simple treatment means have yet to be calculated,
Turnaround time for data analysis must be fmproved!

4, With the major emphasis on frrigated agriculture and on crop water use
efficiency in the PP, at present, INIA does not have access to research sites
which have the capability to control irrigation frequency and measure the
quantity of water applied. At Sao Jorge, there is insufficient water available
during the dry scason to {rrigate field experiments as planned. This appears to
result from conflicting water requirements of the crop and livestock productfion
activities on the research statfon and the water needed for frrigated crop
research. At the JLSF research site, the so{ls are saline and water quality
(salinfty) varfes consi~derably due to overpumping of wells, again for



commercial crop production activities., Likewise, it is not possible to measure
the quantity of water applied at JLSF. At the Tarrafal Irrigation project and
at Mt. Genebra on Fogo, irrigation systems are archaic and water use efficiency
impossible to measure for the same reasons.

5. 1f the FCRP is to have a measurable impact on the increase in food
production, to be verified by national statistics, then {t will be difficult to
measure. The original Project Paper (PP), states an "increase 1in agricultural
productivity, both irrigated and rainfed farming". The EOPS verifiable indi-
cators list how this will be accounted for. The evaluation team suggests that
1f an updated plan of work is prepared, the attention should be given to the
stated EOPS verifiable indicators. If these indicators are not still valid,
then they should be modified to match the updated plan.

6. The FCRP has been very successful in the training program, providing a
nucleus of well-educated and enthusiastic sclentists who have now returned to
provide the foundation on which to build. Witk careful reassessment of present
activities and a more detailed and better-focused research work plan, the FCRP
could easily make a very favorable and lasting impact on Cape Verdean agricul-
tural research.
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4.0 SOCIAL-ECONOMIC SCIENCES, TRAINING, LIBRARY, EXTENSION
4.1 Social=Economic Sciences
4.1.1 Social Science Departmeant

The Social Science Department is charged with planning studies of the rural
population and conducting fieldwork, among other duties. Technical assistance
to the Social Science Department under the project has been provided by the
Economic Anthropologist and by the Agricultural Economist (see counterpart des-
criptions in Pages F1-16, 17 of the PP). Timothy Finan, University of Arizona,
has been the Economfc Anthropologist throughout the project.,

The Agricultural Economist counterpart position was originally filled by
John Belknap, University of Wisconsin, and since mid-1985 by Mark Langworthy of
the University of Arizona.

INIA staff consists of Elisio Rodrigues, who is serving as acting head
until the return of Raul Varela. The latter is working towards a Master's
degree in anthropology at the University of Arizona and {s to return to take
over as head of the department in 1987,

Mr. Rodrigues spent ten months {n short=term training at the University of
Arizona. He returned {n July of 1985. There are, in addition, three other
members of the staff of the department whose principal duties consist of inter-
viewiny and other operations in the field. They are Vladimiro Andrade (vava),
Tito Livio Andrade, and Domingos Veiga. When Mr. Varela returns, there will be
five staff members.

The Social Sclence Department wan created with part of the staff formerly
attached to the Gabinete de Inqueritos Rurais of the Miniatry of Rural Develop=-
nent, It has been in operation at INIA since March of 1986. The remaining etaff
of the Gabfnete de Inqueritos Rurails was incorporated into the Gabinete de
Lstudos e Plancamento of the Ministry of Rura)l Development, The Gabinete de
Inqueritos Rurafs was responsible for conducting the census of agriculture in
the late 1970's.

The department {8 housed {n an off{ce into which five denks have been
placed. All of the staff work {n it. The department does not have a budget of
its own,

4.1.2 Soclo Economic Survey

In the PP (Paye 1<7), a "conprehennive wurvey and analysis of the Capoe
Verdean rural cconomy [to be] carrfed out by the Institute in cooperation with
the Economic Anthropologist and Agricultural Economist who are part of the
Technical Anuintunce Tean" inu sti{pulated. Thin survey has been planned {n two
phanes: the firut, a wample {nterview wurvey of the {nlandn of Sant{ago, Santo
Antao and Sao Vicente; the necond, an {ntenuive ntudy of the farming Hyntenn
used on Santiago Inland (nvolving re={nterviews of the same farmers over a
twelve=month perfod,

The firnt phane Santiago Inland survey has been completed and two reports
have been written: Characteristics of Santiago Agriculture by Tlmothy Finan and
John E. Belknap (FCRPP 1984), and Fam{ly Farm Survey of Santiago, Report of the
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First Annual Survey by John E. Belknap (Food Crop Research Project, February
1985). The first of these has been translated into Portuguese (Caracteristicas
da Agricultura de Santiago...) and printed for distribution.

Field work for the first phase was completed on Santo Antao and Sao Nicolau
Islands {n September of 1985, The data are now being analyzed and reports are
being written at the University of Arizona. First phase interviews were
designed to gather data on family members, non-agricultural employment, labor
inputs in agriculture, land area, land use, consumable inputs ({rrigation, seed,
water, fertilizer, insecticides), sale and consumption of products, livestock
owned and several other {items dealing with household characteristics and atti=
tudes of farmers.,

Elisio Rodrigues and Raul Varela, whose stays at the University of Arizona
overlapped, have participated i{n the analysis of the Santo Antao data. Varela
18 also working with the Sao Nicolau data.

A second phase, now beginning, consists of farming systems research. For
this purpose, eight farms in each of nine ribeiras on the {sland of Santiago, a
total of seventy=-two, have been selected for study from amony those farmers who
were found willing to participate. Fourteen are women; all farm full=time.
Owners of large farms (by Cape Verdean standards) were exciuded. Those who were
selected are intended to be as representative as possible of the conditions
faced by farmers {n each ribefra. These farmers are to be studied through-out
an entire agricultural cycle.

Inftial {nterviews ylelding background data on each farm household and on
each farm have been completed.  Amonyg these data are age, level of schooling,
emigration of family members, land and land use characteristics, water use,
livestock, tools and equipment. Follow-up interviews are beginning., These will
collect detailed data on farm operations, production, i{vestock, cost of produc=
tion, {ncome from production, houschold expenscs, non=agricultural {ncome and
diet. Follow=-up interviews are to be repeated every two weeks for one year, It
{a also {ntended that {nterviewers will weigh production, measure land and
calculate {ts area, and verify the availabil{ty of {rrigation and the incidence
of pests and [nsects,

The farming syutems research data are to be used to identify constraints on
production, to {dentify needed agricultural research, to reveal needs that can
be met by action programs, and to arrive at recommendations as to the means for
tranaferring technologlen developed at INIA,  The participating farmers are
expected to serve as condults for the {ntroduction of new agricultural practices
and thefr farns as sltes for testing and demonstrations, thus {ntegrating soctal
acience rescarch, technfeal agricultural research and extennfion.

4.1.3 Fvaluation

The training program establinhed for the Social Science Department ataff
has been, to fate, muccennful, Trafning has bheen and s befng clodely tied to
the skilln required for thefr work {n the department, There {n a distinct need
for an Agriculiural Feonomfut,  Thin question {n discusned more at length n the
section devoted to the trafning component of the project.

The Phawe 1 and Phase 11 rural wurveys have been well concelved. The staff
of the Soclal Science Department {a experienced and competent at gathering data
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in the fleld. The technical assistance provided has resulted in a sound
research design for both phases of the rural survey which have been or are being
conducted with skill., The farminy systems rescarch has the potential for pro=-
viding significant analyses for designing rescarch that will contribute to
{ncreased agricultural productivity and improved rural well beting,

It will supply data on ylelds, profitability, cultivation methods and
household characteristics which can serve to set research priorities and
identify action programs to be undertaken by the extension service. The pro-
posed measurement and calculation of land areas {s particularly important since
all data that rely on land area (e.4. ylelds per hectare) are compromised by
uncertainties assoclated with the {nexact folk concept of a "liter" of land. In
a country for which there {s very little reliable data on agriculture, the
survey performs a vital functlon.

It is too early to say how well these results will be used. The agricul=
tural rescarch program {s {n {ts {nfancy and the extension service in the
cradle.  The potentfal, however, for significant {mprovements {n agriculture {f
extension, social sclence research and agricultural science research work hand
fn hand, is great. Such a collaboration would be, to our knowledge, unique and
fnnovative and could serve as a model for other developing countries,

The report titled Characteristics of Santiago Agriculture (1984) by Finan
(anthropology) and Belknap (agricultural economics) {s sound, useful and well
written and an fmportant contribution to the literature on agriculture in Cape
Verde. The textual materfal {s clear. Some of the tables, however, are dif=-
ficult to understand because column and row headings are unclear. The Agri-
cultural Economist appears to have contributed little to this analysis although
Hsted as the junior author, The report titled Fam{ly Farm Survey of Santiago
(1984), authored by Belknap alone, consists primarily of raw computer printouts
of the survey data with l{ttle or no analysls or commentary. As such, it {8 of
Hofted ut{lity. To date, there {s little evidence of a useful economic
analysfs of the Santiago survey data. A report by Finan and lLangworthy (Agri{-
cultural Economist replacement for Balknap), based on Phase I aata collected on
Santo Antao and Sao Nicolau lslands, has been promised for delivery {n October
1986, It {8 to be hoped that this report will contain a subsrantfal agro=-
cconomfc analysis. Technfcal ausistance {n agricultural economics has been
handicapped by lack of continuity of personnel,

The Soctal Science Department at INIA and the rural survey component of the
Food Crops project appear an step children, accepted {nto the family buat not
accorded cqual privileges,  The second phane of the rural survey is hancicapped
by a lack of gasoline and of tires for the vehtcle to be aned for fieldwork,
Office npace tn crowded, and offlce equipment and supplies are {nadequate. Pay
{n In arrears (thiw may be true of atl INIA employees), These conditions are
detrimental to productivity. Furthernmore, although the training provided in
Aocial wciencen han been nound, {t han been meager. This ta a denign fault of
the project.

The project manayement and INIA administration are to be commended for
attempting to remedy this sdtuation with short=tern trafning. However, when the
project endu, as thingn now swtand, there will be only one profesuional trained
at the My8. level fn the Soctal Sclence Depavenent.  Thin {w not snough to
develop a ntrong progran and {1t leaves the department highly vulnerable should
the one graduate level professional ceane to function.
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4.2 Training
4.2.1 Progress

The PP (Section F) provides for the training of nine pers~ns: two at the
Ph.D. level in crop sclence and soil science and seven at the Master level in
crops, sofls, 1rrigatfon, vegetable crops, fruit crops, entomology, plant
genetics, soclal science and business administration.

This objective has been largely accomplished. Nine persons were selected
for post-graduate training. Of these, five have completed their training and
returned to Cape Verde. Two are still {n training for M.S. degrees and two for
the Ph.D. degree. 1t is anticipated that by the end of 1989 all of these
degrees will have been completed and that the persons holding them will have
veturned to Cape Verde. 1In additfon three trainees were sent to the United
States for short term training lasting about one academic year. These have all
returned to Cape Verde. To date, no program has been terminated prematurely and
all trainees who have completed their training have returned to Cape Verde,
Names of trafnees, their field of study, level of training and return dates are
{n Table 2,

4.2.2 Evaluation

To date, the traininyg component of the project has been a distinct success.
Trainees are intelligent, motivated, and efither have, or probably will, complete
their training successfully and return to Cape Verde. Needed training was pro-
vided on u short tern basis, even though not anticipated {n the PP, The
trainees complement and strengthen the INIA staff which was on hand at the
beginning of the project (scee Table 3), enlarging the pool of profeassionals with
#raduate degrees from three to twelve., This will prove to be a significant and
lasting contribution to agricultural development in Cape Verde.

4.3 Library
4.3.]1 Observation

The INIA Library s still being {natalled and the official opening will be
held later this year (1986). Nonotheless, some loans are being made and there
{w a demand for library services, This demand will increase as trainees return
from the University of Arfzona.

Books and journals have been selected for acquisition {n two ways: recom=
mendations by conwultants and recomnendations by the sataff. The staff han been
consulted enpectally with regard to journals to be purchased but has also made
recommendat fons regarding hook purchases, Alwo, the lbrary oataff will identify
titles {t believes to be relevant to INIA'e work and submit these Lo the appro-
priate persons for thelr comments, Proposed purchases are reviewed and approved
by the presfdent of INIA,
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TABLE 2:

(ALL AT THE UNIVERSITY OF ARIZONA)

TRAINEES SPONSORED BY THE FOOD CROP RESEARCH PROJECT

Nanme Field of Training Return
Study Level Date
Ivone Andrade Plant Breeding M.S. 10/1985
Julio Almeida Irrigation M.S. 9/1986
*Luls Alves Agro=-Climatology Ph.D, 1989
*Joryxe Brito Soil Chemistry Ph,D, 1989
*Julio Fortes Field Crops and M. S, 1988
Water Harvesting
Jose Levy Horticulture M.S. 9/1986
Zuleika Antunes Nematology M.S. 9/1986
da S{lva Levy
Madalena Macedo Business Short 8/1985
Admiristration Term
Joaquim Morafs Library Science Short 10/1985
Tern
Julio Moratis Soll=Water Relations M.S. 9/1986
Elisio Rodriques Social Science Short 6/1986
Term
*Raul Varela Economic M. S, 1987
Anthropology

* Still in training, September 1986
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TABLE 3: INIA PROFESSIONAL STAFF WHO ARE NOT
FOOD CROP PROJECT TRAINEES

Name Field Training
Carlos Andrade Cartography B.S.,
Maria Manuela Azevedo Entomology B.S.
Maria Helena Barros Soill Science B.S.
Jorge Brito Entomology M.A.
Carlos Carvalho Entomology Tecnico
Carlos Coutinho Engineering B.S.
Rosa Correfa Agronomy B.S.
Nsvaldo Cruz Agronomy Tecnico
Maria Helena Delgado Agronomy Tecnico
ldalina Fernandes Computer Sclence B.S.,

Mar{a Luisa Lobo Entomology Ph.D. (in training)
Helder Lopes Food Technology B.S.
Adriano M{randa Agronomy B.S.
Costa Rosa Agronomy B.S.
Joao Rosario Agronomy Tecnico
Maria Manuela Santos Agronomy Tecnico
Anadeu Silva Ay ronomy Tecnico
Carlon Silva Agronomy Tecnico
Marfa Tefxeira Vora=Cruz Agronomy B.S.
Dantel Agapito Ajri=Meterology Tecnico
Alexandra Maemo Agri=Meterology Tecnico
Carlow Monteiro Agri=Meterology Tecnico
Jone Moreno Apri=Meterology Tecnico
lrineu Nancimento Agri=Meterology Tecnico
Rut Silva Apri=Meterology M.8,
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This process has resulted {n orders belny placed for thirty=five Journala
titles. It Is expected that ten additional titles may be acquired through
exchanging INIA's publicatfons Revista lnvestigacao Agraria and Vida Rural. A
few sets of journals are already on the shelves. Back [ssues for the past five
years are beiny ordered for each journal to which the library {s subscribing.
Reference materials that permit searches for journal and book titles and for
publication d.uata are on hand,

Books began to arrive {n October cf 1985, The latest shipment was received
in June of 1986, About 550 books are now shelved or being processed., An
additional 200 are expected In the near future,

The library does not now have a budpget of {ts own, 1t {8 intended that {t
will. All acquisftions to date have been made with funds provided under the
FCRP, A class{flcation system for books devised by the librarfan {s {n use,

4.3.2 Evaluation

A good start has heen made toward the establishment of a useful research
lHbrary orfented toward the needs of staff at INIA, A foew steps have yet to bhe
taken to complete the organtzatfon of the library and maximize {ts usefulness.

Space {s adequate and well allocated.  Equipoent and furnishings are
virtually conpletes  An excellent set of procedures has been adopted for the
gelection of books and jJournals for purchase that should build a library of
maximum utility to the staff while conserving funds.,

4.4 Agriculiural Extension Service
4ol Deacripticn

The extensfon service, Mreccao=Geral de Extensao Rural, was established in
1984 and given Directorate=General statua {n July of 1985,

Extensfon workers are trafined at INIA'W Escola de Formacao Polivalente,
The curriculum conitsts of three years of general agriculture courses at the
high school level followed by a year of training {n extensjon methods,

There are now twenty=one extensfon agents trafned at the INIA wehool,
Thetdr trafning wan completed fn March of 1986, The extennion nervice hav but a
few monthe of experfence {n the f{eld,

The tralntng progran, the construction of hufldings and the purchane of
vqui ppent was fanded by an lTtalfan government projects Thiw phane of the project
haw now heen completed.  Consultation and profesnfonal ansaistance will be he
princtpal activity undertaken during the remafning monthe of the project.,

Continuing tratning for extension service personnel {6 to be conducted at
headquartern In Sao Domfngow and at the Eucola de Formacao FPolivalente (INIA) {n

a0 Jorpe,

The Afrlcan=American Inatitute (s wponnoring a tralnee In extensfon at the
BeAe level at the Unfverstty of Arlzona,
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Three kinds of programs are planned by the Extensfon Service. Work with
community groups, with farmers and with homemakers., Thero {s, however, only one
extensfon worker assigned to work {n this area.

Regtonal extensfon centers have been established in Tarafal, Santa Catarina
and Sao Domingos on Santiago {sland. There are efght centers on Fogo {sland
sponsored by a German project and two other centers on Santo Antao.

4.4.2 Evaluation

Although the Extension Service ts not supported under the FCRP, the rele=
vance of {ts activities to the achievenent of the project's goal and purpose {is
obvious, The Extensfon Service's willingness to work in collaboration with
INIA's research program {s healthy, and should be encouraged,

The Direccao=-Geral de Extensao Raral {s still too new to have implemented
programs and achfeved positive results,  Yet, {ts success will be crucial for
Cape Verde's rural developoent particularly since {ts rural population is mostly
{1l terate and poor in resources.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 Food Crops Research Project
5,1.1 Project Goals

There are probably few, {f any, truly new lessons Lo be learned from this
project, espectally fron an operational point of view. The operational prin-
ciples that have been known for years still prevail and need only be restated as
sugpestions,  Technical lessons learned are much wore {mportant in the FCRP {in
Cape Verde than might be expected {n any other country {n this region of Africa
and will be anplified {n the following sections.

A, Operational Lessons Learned

Al Plan of Work: The Project Paper (PP) {8 an imperfect working
docurent as {oplicd by the desfpgn team.  The contractor should prepare an up=
dated work plan upon {nftiation of activities that {s agrecable to DONOR/
COUNTRY/CONTRACTOR.  This should be reviewed and amended as experfence {s gained
or as needed,

A.2e Project Development: It became evident to the evaluation team
that the socto/economic surveys should have been conpleted very early (n the
project, {f not before, to provide the necessary gufdance to crop selection,
croppinyg systens and Jarnlng systens rescarch that would {ncrease agricultural
productivity,

Acde Consultant Effectiveness: Consultants are {neffective over the
long term {f Natfonal Counterparts are not {nvolved {n defining thelr need and
{n working clonely with theme 1f a consultant {s highly effective, every effort
ahould be made to retatn this fndividual's services over the duration of the
project. The scope of work for short term consultancies should be designed to
arsfat the INIA rescarcher swtaff to carry out reacarch activities of the
redearch phune of work,

1.2 Agronomic Remearch

A. speci{ic Rewvarch Recommendations
]

The FCRP whould attempt to better support and integrate with the INIA
dryland rescarch program,  This program has far too few resources {n relation to
the ptvotal {mportance of ratnfed agriculture {n Cape Verde, Indeed, the Exten=
sfon Spectalint on the Waternhed Dovelopnent Project, Mr. Ton Gardner, {ndicated
that publfe works connervation terrace and contour furrow conutruction will not
provide maxioun benel{te unles farmers’ {ncomen are Improved through {mproved
cropping nyatemn no they can afford to maintain thewe wtructures, Productivity
and ccanonfc viability of ratnfed cropping nystenn has been Hugpented an aul-
fictent fonecentive for farmers to take an active role {n the protection of their
lands  Predent low=return cropping nystemn of fer fow (ncentiven (o conserye Lhe
1and,

Avle  Spectfie ahort=term recommendatfons fneludes  (a) one long=tern
Lralnee (MoSey) fn ratofed sarghum productfon scfence; (b) one long=term teafnee
(MeSiea) tn wotl/plant/water relatfons for ralofed ayatenn, with enphaaia on sofl
ferttlfty and wotl water balance] (¢) matzo/bean fertiligation and alternate=
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row, contour furrow intercrop pattern studies for sloping land {n humid rainfall
zones; and (d) FCRP bhackstop support for Mr. Carlos E, P. Silva's rainfed
research, including transportation, germplasm collection of sorghum, soll fert{=-
Hty analyses, coordination and liukages with the Watershed Development Project,
and possible short=term technfeal assistance {n sorghum production {n semi-arid
reglions.,

A.2, Specific long=term recommendations include: (a) one long=term
trafnee (M.Sc.) in Ranyge Science, with emphasis on management of arid and semi=
artd, marginal, sloping land for stable forage production, including intro~-
duction of adapted cact!, legume, grass and shrub plant spe~les; (b) soctio-.pa
econonfc rescarch on narketing and end-use possibilities for sorghum; and (c)
testing of pearl millet and other crops adapted to semi=-arid rainfall zones.,

B, Basic Operational Recommendations

Over the short=term the FCRP should strive to establish a functional
balance between frrigated and rainfed crop research programs withia INIA which
better reflects the relative {mportance of frrigated and ratnfed agriculture in
Cape Verdeo Thus far, FCRP sponsored training has emphasized irrigated agri-
culture vith si{x of the efght long=tern trainees specializing {n research areas
related to Irripated crop production, Only one trafnee (s working In research
arcas related to rafnfed crop production, 1If possible, the FCRP should consider
supporting the development of an expanded rainfed agricultural rescarch team via
long=term training at the M.Sc. level {n rainfed sorghum production and
sotl/plant/water relations for ralnfed systems,

Although ft {w recognized that sorghum {s not a traditional human food crop
{n Cape Verde, {nftial goaln of an expanded sorghum rescarch program could
target other uses siuch as {ncreased forage production for goats, and grain for
Increased poultry production.  The net effect of substituting sorghun for maize
{n the driest reglons would he to reduce the need for fmported prain, i{ncrease
fari {ncome, and to help stabilize erosion on these marginal landw, For
exanple, oy production has Increased nearly four=fold to 3.3 x 106 elps/yoar
and brofler production two=fold to 200,000/year (n the d=year period from (98]
to 1985 [6]).  Annual feed requirenents for ey and brofler production at 1945
levelw would be about 1200 tons of grafn which represents over 335 of the
average annual n=country nmafze production over the past 12 years (6], Initial
in=country ffeld trialn have ¢learly demonstrated that sorghum yields are more
than double thone of nafze tn low rafnfall arcas [12) and ytleld stabllity and
stover productlon for goats and cattle could preatly exceed that of malze ynder
drought wtrens,  Thin whould be purnued to fnereane farmer {ncome and
fmproved nutritlon statun of the rural wector,

Over the longer term, experfment fng with different cultivars of prafn
sorghum an a haman food may lead to the dovelopment of cooking methody and
recipen which provide an acceptable tood for the Cape Verdean people, It {n,
however, lmportant to anote that nearly all reviews of the agricultural sector {n
Cape Verde have ntrongly recommended an expanded reacarch ef fort on sorghum (2,
b 17, I8 Indewd, alter four years work In Cope Vorde, the lant septence {n
the Final Frofect Report from the USALD Tarrafal Water Rewonteos Froject (1979=
OB, Contract No, AFR=C=140Y) ntaten,.."The Food Crap Heaearch Project ahould
Alno have a mafor eaphanin on rafnfed aptiealture, evapectally on factors to wake
maximun use of Hmited rafofall focluding water harvesting, eultural practices,
planting dates, plant populatfon, ol fertdlity varfatfons” [5]. The feportance
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of an increased sorghun (and millet) rescarch effort was also enphas{ized In that
report.  The team sugpests that the potential beneflits of grafn sorghun and
Pearl millet as animal and poultry feed to enhance raral {ncome be {nvestigated,
The evaluation team also suggests enlisting the services of the AlD=sponsored
small=runfnant and sorghun=Pearl millet CRSPS projects,

The project staff should prepare and publish {n a formal report o detailed
rescarch plan of work and activity schedule through to the ond of the present
FCKP,  All rescarch projects and research experiments should he desceribed in
sufficient detafl to {dertify objectives, methods and personnel {nvolved,
Priorfties should be glven to applied, problem=solving research as has been
supgested elsewhere {n this evaluation.  Suppested criterfa {nclude projects
which: (a) address known or lkely production constraints which presently
extsty (b)) sort out, know technology, transferable technoloyy and rescarch
needsy (¢) have a high probability of success and will lead to {denti{fi{ication of
Improved and tfeasible crop manayerent technologies; (d4) avaflabitity of INIA
rescarchers who will contfnue to wark In related areas after the FCRP {5 tern=
fnated; and (¢) provide opportunities for interddsciplinary and {nter=project
cooperatfon such that huoan and Institutional resodrces are focused, not
diluted,

Care should be taken to avold conplex experfoent al destonn (e.p. M
factorfals, etey) or long=tern rotational stadfes during the early development
playes of these research projects, Stallarly, attenpts should be made to care=
fully select research sftes In an appropriate agroecozone for the crop to be
studied,

The FCRP should work to develop o logfcal frasevork and the banel e data
required to fdentify npecttic crops tor expanded rewearch activities. Thun far,
the rural nurvey wtudien have ot provided barnfc {nformation on costs of labor,
fnputs, water, actual yleld (tu standard anfts), and farmpgate pricen received
for fmportant Cape Verdean crops,  Only rough cotimates are predently available,
Phase 1D of the rural survey will focus on obtafning these fnportant Jdata,
Returning trafnees {n the production sefences nhould be chcouraged to partief=
pate in the destpn and faterpretatton of Phase 11 socto=econonie ntudiens aw a
neais to better understand actual conntrafnts and present Crop manayement prace
ticene  Thin will lead to an feproved focus {0 the applied redearch projecta,
Selection of crops for expanded resecarch efforte will depend on o conbination of
the following parameters

Belo VPor deetgated cropa: Calorie and nutritfonal valae per unit
Water applled, net retarn to farners (CVUL) per andt water applied, and sarket
dytan'ca 11 production of 4 wpeciife conmodlity were to preatly {nereane,  Thene
paratcters shouhd aleg be conntdered with reapect to crap durat fon {roen planting
Lo harvest stuce aunual prodoctton and et return will depend on the nusher of
crope produced per year,  The potenttal for fnereancd yleldns with tednonable
fmprovesents dn {npat une or o rop Banagement technology {a alao faportant, Far
exanple, rough eatlaates of {r1ffated aweet potato and caanava yields range fros
oto 1O t/ha and tomato ylelds Tros 8 to 12 t1/ha, Ylelds of theae crtopa euuld
be canfly doubiled with [mpraverseats fn planting sethoda, plant dettalty, fertfl=-
ey, tevtatban and beast smanadenent ,

Helv MHelote actfogn wats an frrigation managrsent and water yee

elltvloney van begtn, I%1A Buat have acepas Lo teaearch aftea with year=round
avatlabllity of trefgation vater and the ability to measure Lhe quantity af
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water applied. It is strongly recommended that improved irrigation systems and
field leveling be established in Sao Jorge, Tarrafal, Mt. Genebra on Fogo, and
at one research site on Santo Antao. High technology drip irrigation and
sprinkler systems should be avoided. Instead, traditional open masonry or
concrete canal delivery systems and flow meters will suffice. Several reports
have suggested that complex irrigation systems are not appropriate or that
increased water use efficiency by farmers could be best achieved with better
frrigation scheduling, improved ridge and furrow design and field layout, and by
better matching the quantity of applied irrigation water with actual crop demand
(8, 9, 17, 19]. Short-term technical assistance to help design appropriate and
efficient irrigation systems at these four research sites may be helpful.

B.3. Several microcomputers are already on hand at INIA's Sao Jorge
headquarters. 1If statistical software {s not available for data analysis, these
should be obtained immediately. Data from field experiments must be analyzed
and interpreted before follow-up experiments are initiated.

B.4. Fleld experiments on management of soil salinity or
crop/cultivar salt tolerance should not be undertaken. Instead, effor'. should
concentrate on correlating water taﬁfg—depth and electrical conductivity in
coastal wells where salinity is a problem. Salt water intrusion barrier dams
might also be helpful in certain ribeiras [19]. The only pragmatic solution for
salinity in these coastal areas will be to regulate pumping such that salt water
intrusion is stopped [16]. Without regulated pumping, soil salinization will
continue and will threaten the productive capacity of these lands.

B.5. There should be increased emphasis on the rainfed crops in a
cropping system research approach because the evaluation team believes, for
socio/economic reasons, that the low nutrition value sugar cane and bananas
grown on some of the best irrigated land will not be shifted to food crops.
This concludes that major increases in agricultural productivity, farm income
and higher nutrition status must occur with rainfed agriculture.

5.1.3 Social-Economic Sciences, Training, Library, Extension

5.1.3.1 Social Science Department at INIA and
Socio~Economic Survey

The goals of AID and of the Government of Cape Verde for the agricultural
development of the nation will only be realized through the Joint ecfforts of
agricultural rescarch, social science research and agricultural extension.
Future ars{stance should explicitly recognize this interconnectedness and pro-
vide for the strengthening of agricultural research, for the enhancement of
social science rescarch capabilitieos and for the increased ef fectiveness of the
agricultural extension service. 1In the absence of a symblotic relationship
between these elements, the general goal of raising levels of living and of
well=being of the population wil! suffer.

A. The ntaffing of the Soclal Science Department and of the extensfon
service are exceedingly thin, Additional training and technical assistance for
these two areas of endeavor {4 essential, Equally essentfal {8 effective com=
municatfon and collaboration among these groaps, Specifically, the Social
Science Department and the rural survey requlre add{tional resources, {.e.
Ltrannportation, off{ce wpace, of fice equipment and supplies.
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B. Training should be provided at the M.S. level in agricultural econ-
omics focusing on farm economics (see Training). Consideration should also be
given to training in rural sociology.

C. Data from the first phase of the rural survey conducted on Santiago
Island should be analyzed from an agricultural economic perspective,

D. Analysis of the data from the Santo Antao and Sao Nicolau Phase 1
survey should reflect the contribution of the Economic Anthropologist and of the
Agricultural Economist.

E. Short-term technical assistance by the Economic Anthropologist and
Agricultural Economist should be made available for the analysis of the farming
system survey data in collaboration with the Social Science Department's profes-
sional staff.

F. Technical assistance by the Agricultural Economist should continue
until a person can be trained in agricultural economics.

G. Upon the return in 1987 of Raul Varela to assume the leadership of the
Social Science Department, a long-term coherent research plan should be
developed outlining and justifying the direction and goals of research for the
next five years. This plan should receive the moral and financial commitment of
the INIA administration and be developed in consultation with persons respons-
ible for extension and agricultural science research.

H. Farming systems rescarch should be developed to test two hypotheses
which, stated generally, are: (1) a re=-allocation of cxisting resources can
improve the welfare of farmers; and (2) the adoption of new adaptive agri=~
cultural technology can increase productivity. [See Agronomic Research 5.1.2.)

I. The role of women in agricultural production should not be overlooked.
Quinto [21)]) found that, in 40 percent of rural households, decisions concerning
the spending of money were made jointly by husband and wife. Nationwide in
1980, 26 percent of rural family heads were female [18). Women supplied 43
percent of the labor on rainfed plots [7)]) which account for 96 percent of all
cultivated land [18]. On Santiago Island, women manage 39 percent of rural
families [7].

Je The farming mystems rescarch presently underway focuses on farmers who
own irrigated land. These are among the most privileged. This decision is not
being faulted. The research also needs to be conducted amony farmers without
access to irrigated land, even though farmers who own {rrfgated land may also
farm rainfed land. Seventy=-onc percent of all farm houscholds do not have
access to irrigated land (7],

K. Constraints and allocation of resources are different for farmers who
do not have access to {rrigated lands. Data {n Table 4 reveal that on Santiago
Island {n 1984 (a year of low rainfall), seven times as much labor was expended
per unit of rainfed land as per unit of {rrigated land (718 versus 101 houra),
and that men provided nearly 3.5 times more labor in proportion to the total on
frrigated than on rafnfed parcels (87 versus 26 percent), Other sourcen of
labor, children and mutual afd, were far lens {mportant on {rrigated than on
rainfed land,
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TABLE 4: SOURCES OF LABOR (HOURS) IN RAINFED
AND IRRIGATED AGRICULTURE, NUMBER AND PERCENT,
SANTIAGO ISLAND, REPUBLIC OF CAPE VERDE, 1984

Rainfed Irrigated

Sources of Labor Number of Hours#* Percent Number of Hourg® Percent
All Sources 101 100 718 100
Supplied by Men 26 26 622 87
Supplied by Women 43 43 63 9
Supplied by Children 13 13 18 2
Supplied through

Mutual Aid## 19 19 15 2

Source: Based on data {n Timothy Finan and John E. Balknap, Characteristics of
Santiago Agriculture. Food Crops Research Project/AID, 1984 Zmimeos,
p. l6.

*Number of hours expended per "liter" of land during year

**'"Diunta-mon"
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L. Farmers who rent or sharecrop should .lso, in the future, be studied.
They constitute 43 percentL of all farmers in Cape Verde and 51 percent of
farmers on Santiago 1lsland [18].

M. Working with owners of frrigated lands can produce greater economic
returns. Working with farmers who cultivate rainfed land only and/or who are
landless can yileld greater social benefits. Both are worthwhile.

N. The willingness of research and extension to work in collaboration is
positive and should be encouraged and institutionalized. Regular meetings
between departments at INIA and the extension service for the exchange of
Information and plans should be held. When internal evaluations are made of the
performance of INIA and Extension Service departments, inter-disciplinary com=-
munication and collaboration should be a criterion. Reliance on informal con-
tacts and goodwill alone, although important, will not assure collaboration.

5.1.3.2 Training

The need for training in agricultural economics was not anticipated in the
PP except as referred to under Item 8, "Research Agricultural/Economist=-
Anthropologist" [page F1-10). Since this refers to two distinct fields, anthro=
pology and agricultural economics, the decision to train a person in "economic"
anthropology was a reasonable one, This person should not, however, be e¢xpected
to do the job of an anthropologist and of an agricultural economist as the PP
implies [pages F116 and F1-23).

INIA has a distinct need for a person trained in agricultural economics
with an emphasis on farm economics. A professional with this training will be
able to examine the economic effectiveness and feasibility at the farm level of
recommended agricultural practices and, in collaboration with the anthropol--
ogist, make a distinct contribution to agricultural development in Cape Verde.,
Provision for such training should be made.

5.1.3.3 Library Development

A. A standard, {nternationally recognized classification syatem such as
Dewey Decimal or LC should be {mplemented. 1If not on hand, the appropriate
classification manuals should be acquired. While the current scheme may be
adequate for a small collection, {t will become more and more {inadequate as the
collection grows. The cost of converting from the present system to a4 new one
Increases every time a title {s classified under the present system,

B, Understandably, given the methods used for the selection of titles for
acquisition, virtually every title {s {n English. There also {8 a significant
appropriate bibliography in Portuguese published principally {n Brazil, Annual
research reports from EMBRAPA national centers are generally free for the
asking. These reports and hooks should be acquired. To be sure, most memberas
of the profeasfonal staff, {f not all, read English. However, thin may not
always be true. Books In Portuguesie will be more readily used and understood
and will be accesatble to anyone {n Cape Verde who may wish to use them
regardless of foredgn language skilla, There are profesafonala {n other
sections of the Mintrtry of Rural Development for whom the INIA library could be
an {mportant redource,  Books {n Spaninh which can be read without Kreat dif=-
ficulty by persons literate in Portuguene should be constdered as well. To have
holdings written in Portuguese 1w capecially {mportant fn 1{ght of the goal of
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encouraging the training school (Escola de Formacao Polivalente) students Lo use
the library's resources as stated in the project paper's monitoring and evalua-
tion plan [page IV-3]. It is unlikely that many of the training school students
will be able to read English. The training school staff should be consulted
concerning titles to be ordered.

c. If the library is to develop as an efficient tool for facilitating
significant research, its present quarters will soon be too small., Steps should
be taken to secure more space in the not too distant future.

D. The library has few, 1f any, Cape Verde titles and no social science
titles. Much valuable materfal on Cape Verde has been published in "fugitive"
form, that {s, mimeographed Iin report format. The library should make an
effort to acquire these. They are free of cost. A list of some relevant titles
recommended for acquisition {s presented in Table 5.

E. To date all book, journal and equipment purchases have been handled by
AlD and the FCRP. Provision needs to be made financially and administratively
for the acquisftion of materials on a continuing basis upon termination of the
project. The library should have {ts own carmarked budget with funds designated
for acquisitions as soon as possible.

5.1.3.4 Agriculture Extension

An effective extension service can convert INIA's food crop research into
increased agricultural productivity and personal social well=being.

A. To be effective, extension service personnel will need additional
training at the B.S. and M.A. level. Such training shoild begin after extensfion
service personnel have had two or more years experience in the field. It should
be targeted toward {mparting extension skills that are relevant to resource=poor
Third World physical and social environments.

AID's overall development strategy for maximizing productivity and revita-
Hzing the apricultural sector resource base [22) in Cape Verde should not
{gnore this essential activity.

Extensfon will be difffcult with farmers who do not own land or who do not
have long term leases for the land they farm. Owner operators or farmers with
leases that last long enough so that they may expect to reap the rewards of
fmprovements on the land have {ncentives to adopt new practices than those who
do not. If, {n addition, the farmer iu {1l1{terate, the task becomes even more
difficult. Only the exceptional person will try out new practices and accept
risk under these circumstances,

B Extennfon should he seen an a two=way procesn for the flow of informa=
tion, Not only whould the extensfon wervice {nform farmers, but {t should also
be tnformed by them, The chofce of extennfon methodn, of practicen to be
promoted and of agricultural reacarch most likely to merve the needs of farmers
should all take {nto conwideratfon the conditions under which farming {s prace
ticed and the characteriuticn of thuse who farm.  Thowe who farm, {t should be
noted, frequently are womens It alao appearn that for many farmers {n Cape
Verde, farming tn a part=time occupation, An annenwment of thewe factors should
precede the cholee of practices to be d{ffused and of the mothods employed for
thelr diffuaton,



TABLE 5: RECOMMENDED LIBRARY ACQUISITIONS

Cape Verde Titles

Carreira, Antonio, Cabo Verde: Aspectos Sociais, Secas e Fomes do Seculo XX,
2a. Edicao. Lisboa: Ulmeiro, 1984,

» Cabo Verde: Formacao e Extincao de Uma Sociedade Escravocrata,
(1460-1878). Porto: Imprensa Portuguesa, 1972,

» Estudo da Economia Caboverdeana. Lisboa: Universidade de Nova
Lisboa, 1982.

» Migracoes nas Ilhas de Cabo Verde. Lisboa: Universidade de
Lisboa, 1977.

Finan, Timothy e John Belknap, Caracteristicas da Agricultura de Santiago,
Relatorio de Inquerito a Agricultural de Santiago. Praila: Projecto Food
Crops Research/USAILD, 1985.

Freeman, Peter, Victor E. Green, Robert B. Hickok, Emilio F. Moran and Morris
D. Whitaker, Cabo Verde: Assessment of the Agricultural Sector. Mclean,
Virginia: General Research Corporation/USAID, 1978 (mimeo).

Graetz, Heinz A. E. and John Van Dyke Saunders, Cape Verde Agricultural Sector
Assessment Update. Washington, D.C.: Multinational Agribusiness Systems/
USAID, 1985 (mimeo).

Quinto, Marylin, Some Effects of Emigration and Remittances on the Lives of
Rural Women in Selected Areas of the Cape Verde 1slands. Consortium for
International Development, Women in Development, Final Report, 1984
(mimeo).

Republica de Cabo Verde, Estatisticas Agricol .8, Gabinete de Estudos e
Plancamento, Ministerio de Desenvolvimento Rural e Pescas, 1984 (mimeo).

Soares, Horaclo da Silva, "National Report: Cape Verde," Vol. 111 of
Assessment of Agricultural Research Resources in the Sahel, Washington,
D.Co: Devres, Inc./USAID, August 1984 (mimeo).

Farming Systems

Harwood, Richard R., Smnll Farm Development: Understanding and Improving
Farming Systems in the Tropics. Houlder, Colorado: Westview Press, 1979,

National Research Council, "Supporting Papers," World Food and Nutrition Study,
Vol. 1I. Washington, D.C,: National Academy of Sciences, 1977,
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TABLE 5: Continued

RECOMMENDED LIBRARY ACQUISITIONS

Farming Systems (Continued)

Rhoades, Robert F., The Art of the Informal Agricultural Survey. Lima, Peru:
Centro Internacional de la Papa, Social iclence Department Training
Document, 198]1-1982,

Shaner, W. W., P, F. Phillips and W. R. Schmell, eds. Farming Systems Research
and Development: Guidelines for Developing Countries, Boulder, Colorado,
Westview Press, 1982,

Zandstra, Hubert, Kenneth Swandbery, Carlos Zulberti and Barry Nostel.
Capueza: Living Rural Development. Ottawa: International Development
Research Center, 1979,

Diffusion of Innovations

Crouch, Bruce R. and Shankaria, Chamala, Extension Education and Rural
Development, 2 vola., New Yoik: John Wiley and Sons, 198l.

Rogers, Everett M. and F. Floyd Schoemaker, Communication of Innovations: A
Cross=Cultural Approach, 2nd ed. New York: The Free Preca, 1971,

Journals

Human Organ{zation
Journal of Developing Areas
Rural Soclolopy

Third World Studies
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c. It may be necessary for the extension service to assume risk {f the
farmer is expected to try out a new practice. The farmer, however, should also
assume a part of the risk. Otherwise, he or she will not have as great a stake
in the success of the i{nnovatiun,

Demonstration farms or plots can be useful devices for the diffusion of
agricultural practices. Care needs to be exercised Iin the choice of owner of
Lhe plot or farm. He or she should be as similar as possible Lo Lhe group which
it is hoped will adopt the practice, a person with whom the target population
can eas{ly identify. 1If the owner or operator of the demonstration plot or farm
ls regarded as endowed with superior resources, superior training or other
advantages not widely shared, the success that he or she has may be attributed
to these endowments and not the superiority of the practice belng demonstrated.

D. Two considerations should govern the choice of practices to be dif-
fused to the farm population.

Del. The first are the characteristics of the practice {tself. Prin-
cipal among these are conplexity, the degree to which a practice is difficult to
understand and use; divisibility, the degree to which a practice may be tried on
a limited basis; and communicability, the degree to which results can be com=
muni{cated Lo others,

D.2. The second {s the "f{t" of the practice with social and tech=
nical constraints. Consideration should be given to relative advantage, compati=-
billity and feasihility. Relative advantage {s the degree to which a new
practice {s superior to that which 1t {s intended to replace, Changing cir~-
cumstances can affect the relative advantage of a practice, Compatibility is
the degree to which the practice {uw consistent with exiating values and past
experiences of the farmer, Feasibility refers to the consequences for adoption
of the practice that are presented hy ex{ating conditions of climate, soil,
{nfrastructure and marketing.

Lach apgricultural {nnovation needda to be evaluated with regard to accept-
abilty by the ultimate consuners, the willingnewsn of farmers to adopt {t, and
the adequacy of the Infrantructure that supports {t. The latter {ncludes neans
for the delivery of necennary fnputw, technical {nformation and capital
investament,

5.2 Recommendations Regarding Future A{d Investment {n Cape Verde
Agriculture Remearch

5.2.1 Background Assessments

Durdme the 514 years of colonfal rule, Cape Verde wan a base for supplying
agricultural commodlitlen and other activitieon which nopved the ruling country,
aigne of which are at{1) viaible {n the rural areas today. In many waya the
culture and wocfal atructure {n Cape Verde o more s{mflar to (hat found {n
Central and South Ameriva than to Afriea, However, Cape Verde has been placed
In the Nahelfan Afrtcan natdon group (o the ALD plan for aupporting agricultural
reacarchs The techuologiva to he developed in the load Afriean countey,
Senegal, may not be casily nor difectly tranaferable to Cape Vordo, The Wigh
level of wotl eraston preacrntly vieible fa testimantal ta 513 yeara of fnappro=
priate apgrfcaltural teehnology tranafer, vhieh has lod to the degradation of the
natural redoufce hase, The effects of the preaent |H yeat drought may, {n part,
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be attributed to the misuse of this resource base with inappropriate agri=-
cultural technology. Much of the limited land with access to irrigation is
devoted to crops not high on the nutritional quality list, but {ts econonmic
return {s high,

At the time of independence, 5 July 1975, there were no secondary schools
with an agricultural emphasis nor an agricultural research institute in Cape
Verde. Both of these Institutions were vstablished at a single location in
1977. There i{s sti{ll no College or University in Cape Verde and all degrces
(B.S., M.S., and Ph.D.) are earned outside the country. The lack of education
Intrastructure has been a constraint to developing crop and livestock production
systems which would conserve the fragile landscape as well as advancing the
Industrial base. At present Cape Verde imports 90% of its food requirements,
there is a shortage of water for all purposes, and there is a dire need to
address the rapld deterioration of its land resources. Population growth is
estimated at only 17 annually because of the high level of emigration,
especlally to the United States and Portugal. Limited educat{onal opportunities
will curtail emigratfon as a population control mechanism in years to come.
Since independence, AID and other dunor countries have sponsored a number of
projects with varying success. There is presently a $2.7 million Food Crop
Research Project (1983-87) and a 5$5.6 million Watershed Devetopment Project
(1984-88) assisting agriculture development in Cape Verde. Other AID discre-

t! nary funds are available as well as funds under PL-480. This briefly defines
the present status on which suggestions for future development will be based.

5.2.2 Observations to the Future

Future ayriculture projects in Cape Verde should include project goals
explicitly targeted for relative food self-sufficiency, farmer {ncome enhance-
ment, rural ecuployment and {mproved nutritional status. They must addresa (a)
Reswcarch Instituticral Building for atability and continuity; (b) a systems
approach to production agriculture, {.e., crop mixture adaptations to watershed
developnent and sofl stabilization; (c) development of {afrastructure to deliver
productfon {nputs; (d) removal of problems assoclated with marketing as a con=
straint to agricultural production; (¢) {mproved access to primary education in
rural areas and increaned avaflability of secondary education; and (g) parallel
agro=industry development, Several past agricultural development projects of
USALD, FAO and other donors {nvolved high technology and are not cost-effective
to mafntain. Future programs must be particularly sensitive to that technoloyy
that Cape Verde will have a reasonable chance to operate and maintain after
thewe projects terminate and the external nupport ends, Adaptive agricultural
technology denerated within the country {s required because technology transfer
alone has been a contributing factor to the present misuse of land resources and
has not resulted (o {ncreaned melf=nuff{ciency {n food production,

%2.) General Recommendations

The ALD project goals {n the agricultural sector must continue to develop
the capablility of the country to fncreane {ts food crop production, stabilize
the deterforating natural resgource bane, and {mprove the {ncome and nutritfonal
levela of rural fami{lies, Projectus should be denigned to develop those elementa
of the fnatitutfona) {nfrantructure which are neceosdnary to maintain these
dealred autputs and lead to the creation of a self=nunstatadng agriculiure. The
following dovelopmental {usues muat be conaldered with respect to the develop=
ment of more productive agricultural aystems:
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1) Soil conservation, water harvesting and environmental rehabil{tation,

2) Development of integrated crop production-soil conservation-water
harvesting systems for hillside, rainfed agriculture into farming
systems,

3) Increased production of high quality food crops from the available
water in the scarce lands where controllable, continuous irrigation is
available,

4) Development of forestry, tree crop and agro-forestry production
systems to maximize productive capacity and minimize degradation of
the land.,

5) Integration of livestock systems into crop production systems to
utflize those crops best sufted to the environment and to soil conser=
vation practices.

6) Development of the necessary agro-industry {nfrastructure that can
support a program geared to {ncreasing crop production.

7) Development of the complementary social, economic, and extension com=
ponents necessary to evaluate, gulde, and implement the prograns.,

8) National coordinatfon and planniny responsibi{lities for research,
extension, and extension education may be most efficient when
coordinated through a single institution rather than fragmented
through a series of parallel institutions. With the two AID agricul=
ture projects presently scheduled to end in the not too distant
future, the FCRP {n 1987 and the WDP {n 1988, program integration
appears feasible within the next 2-3 years. This would need to be
designed {n line with anticipated achievements or End of Project
Status (EOPS) from the FCRP and WDP,

5.2.4 Suggested Future AID Investment in Agriculture
502.4.1 Introduction

Past AlID Development Projects have focused on environmental rehab{lftation
through the WDP, and {nstitutfon building through the 1PM and FCR Projectsa,
These programs need to continue, To accomplish this gonl, environmental
rehabilftation would require a large engineering component, particularly on the
laland of Santtago. The {nntitution buflding needs to include watershed develop=
ment as an {ntegrated wofl atabflizing and cropping systems component, To
insure continuity, {nstitutional development must proceed at a rate which {u
compat{ble with economtc development {n Cape Verde. Continued {mprovementn of
rescarch factlitien at INIA's central research swtatfon at Sao Jorpge and at the
outlying subutatfons will be required to develop thone {mproved crop production
technologien that will be nmont aceeptable to Cape Verdean farmera,

95¢2¢402 Technical Justification

Inatitutfon bullding fn Cape Verde wonld beat continue {n line with AID's
long=term atrategy for supporting agriculture rewcarch in Africa. Cape Verde
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would continue in {ts role as a technology adapting country with spacial con=-
sideration given to {ts unique circumstances, minimal natural resource base, and
limited human resources. The archipelago is located about 420 kilometers west
of Senegal, which is designated to become the technology generating country for
the region. However, landscape and climatic differences present many special
and unique problems that will require the in-country rescarch capability to
develop and refine new technologies to local conditfons., Distance and cultural
differences also add to the challenge.

Appreximately 95% of the land in agriculture i{s in rainfed cropping systems
while only 5% has adequate and controlled irrigatfon and will not be planted to
high quality food crops. The 95% of the agricultural land in the rainfed zones
is primarily steep upland slopes mainly planted {n annual crops such as corn,
cowpea, common beans, lima beans and dolichos lablab which are planted together,
and pigeon pea, which {s grown alone. Corn, because of the erratic rainfall
patterns, {s consfdered a high risk crop. This i{s a major reason for planting
corn as an {ntercrop with beans. The annual planting of these crops on steep
slopes {8 the principal factor contributing to sofl erosion, siltation of check
dams and wells, and flash flooding of {rrigated lands. Due to the need to
develop the best possible production systems for these uplands one must con-
sider; (a) perennial food legumes; (b) lower risk cereal crops; (c) some perma-
nent forages; (d) tree crops and agro=-forestry; (e) antmal production farming
systems; and (f) structured soill and water conservation systems, This will add
stability to the landscape and to the production systems, lower the risks,
{mprove the return from purchased {nputs, and enhance the economy of rural
areas,

Anialysis of rafnfall data and history of famines caused by the droughts
recorded since 1719 wuggests that the present 18-year drought {s the longest and
most severe durinyg this 267 year perfod. Old landscape photographs of Santiago
and the vegetation observed on hillsfdes protected from grazing indlicate that
nearly all the native trees, shrubs and other vegetation have been removed
during the past 25 yearn, although these trends have been accelerated during the
present droughts The cause and effect of whether the barren mountafnous
landscape aubstantially changes the microclimate of the fulanda, rendering them
more drought=prone offers an interesting hypothesis to be tested. Paut and
present projects are slowly revegetating some hilly areas with sultable
perennial specfen.  The {slands of Santiago, Fogo, Santo Antao, Brava and Sao
Nicolau all of fer models with definable parameters related to the {nsue of
whether adapted vegetative cover can fncreate ratnfall over these {slands, The
unfque characterfatics of umall wize and twola* fon of theae Cape Verde Inlands
does not exist on the continent of Afr{ca and ott= anfque climatological
rescarche 1 the hypotheais should prove true, {t corld werve as a model that,
might be tranuferable to other low rafnfall arcan, The wize and fsolation of
thewe five Cape Verde trlandw are fdeal for the collectfon of thin baseline data
hy monftoring revegetation and weather conditions which are NECeRNATY Lo Lest
this hypothesin,

Problems with waline wofls have been reported (reports of T.W. Crawford and
Welio Matlock) to exiat at the mouths of wome ribelras (valleyn), where {rriga=-
tion from wells {u continued throughout the year. The hypotheuis (s that walt
water Intrunfon fu a reault of the extended drought and fresh water draw=down in
exfating wellue Salt water {w pumped an {rrigation water onto the lands cauning
a problem for mensftive cropa,  Well monftoring, f.0., bi=weekly, depth and
water analywes modelled with annual rafnfall, vould reveal the conditions under
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which salt water intrusion might occur. The monitoring program would also serve
to determine {f other systems of water conservation in the watershed unit
actually help reverse or reduce the incidence cof this problem that would render
these lands more productive in the future.

Repions with 100-200 mm mean annual rainfall exist on most islands., On
some f{slands this constitutes the entire land wass and others only the flat
coastal regfons, These areas are now commonly treated as waste lands. Recent
plantings of plant species tolerant to extended periods of drought are an
initial step in revegetating thesc arcas. Range managenent with drought
tolerant, forage-type trees, shrubs and cacti offer potent{al to enhance produc-
tion of milk and meat from small ruminants as well as to set the stage to
determine {f vegetative cover will change the rainfall patterns. Revegetation
would also add stability to the fragile environment. These adaptive techno-
logles of fer a model development opportunity fdeal to serve as a demonstration
area transferable to other reglons {n anteterrestrial Africa.

5.2.5 Phase I Suggestions

Acl. The first phase would combine cropping programs=farming systems with
soll stabilization {n a watershed development context through a process of
Inat{tutfon building. The total process, to insure sustainable development of
Cape Verde, would require 15-20 years with technical assistance chang{ng and
phasiny down over time, The engineering requirements to outline the water
fmpoundment and landacape stabililization requirements cannot be addressed 1in
this project evaluation/design because such expertise was not i{ncluded on the
team,

A.2, The socio=economic surveys are generating some very useful informa=-
tion that will be {mportant {n developing the rainfed crop production systems.
To continue this effort and develup the cropping Aystems—panagement programas, {(t
Wwill be necesnary to contirue to support and strengthen the Social Science
Department of INIA. The Ekxtension Service, being relatively new, {8 Just
starting to develop programs that will operate at the farm level. Hecause of
the higher than normal level of female heads=of=houscholds {n Lhe rural areas,
eapecially on rainfed landu, there (s a spectal need to bring new, acceptable,
production technology to this segment of the rural population, It {s {mportan.
in these formative stages of the Extensfon Service that training and education
be a major component of thelr activitien,

A. 3o The evaluation team suggests a long=term atep=phase project design

for future development of INIA be conducted based on the recent INIA elevation
in fnstitutton status and added changen.
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APPENDIX B

ARTICLE I - TITLE
Food Crop Research Project (655-001); Mid=project evaluation,

ARTICLE (1 = OBJECTIVE

The objective of the work order is to perform an evaluation for the above~-
referenced project through an analysis of the project's accomplishments and an
assessment of the role of agricultural research in Cape Verde in order to make
detailed re¢:ommeudations for future AID involvement in agricultural research as
warranted,

ARTICLE 1I1 - STATEMENT OF WORK

This work order requests the services of an Agricultural Research Administrator,
an Irrigation Agronomist, and a Social Scientist to work through the USAID
Mission and the Government of Cape Verde (represented by the Secretariat for
Plan and Cooperation) in carrying out this evaluation. Although project
activities are centered on the island of Santiago, the evaluation team will
visit the {slands of Fogo, Santo Antao and Maio to observe other interventions
in agricultural research. Seven to ten days of inter-island travel are
anticipated.

Below are the individual specialist's requirements as they relate to preparation
of the evaluation report.

Agricultural Research Administrator

l. Present a brief discussion of the need for égriculturul research in
developiny countries, referencing the AID agricultural research strategy

paper;

2, Describe and analyze the rationale for establishment of agricultural
rescarch facilities in Cape Verde as set forth in the project paper;

3. Comment on the established INIA research strategy and areas of priority,
and describe present long=term objectives;

4. Asgess the GOCV commitment to agricultural regearch;

5. Dencribe the technical assistance provided toward establishment of an
agricultural rescarch capacity and evaluate {ts effectivencss=to-date in
achievement of that purpose;

6. Describe the varfous agricultural rescarch initiatives currently {n pro=-
greas {n Cape Verde with an asscssment of the potential of each to provide
{ncreaned food supply; and
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7.

Make specific recommendations regarding future AID investment in Cape
Verdean agricultural research, estimated costs of these interventions and
technical justification.

(Irrigation) Agronomist

1.

2.

3.

5.

Soil

Describe Cape Verdean irrigated food crop production and rainfed agricul=-
ture systems and the nature of the support provided by agricultural
rescarch;

Describe the various mechanisms utilized for irrigated agriculture in Cape
Verde;

Present the rationale for the selection for the food crops to be irrigated
in Cape Verdean agriculture;

Discuss and evaluate the relative importance given to i{rrigated vs rainfed
agriculture in the established research priorities;

Present detailed recommendations (both long=- and short-term) regarding the
soils/plant/water {rrigation aspects of the project that would help to
achieve its objectives in food crop production.

Scientist

l.

2,

3.

5.

6.

Describe the role of rural surveys and extension in agricultural research;

Describe and evaluate the planning and fmplementation of the survey and {ts
effectiveness relative to other developing country experience;

Describe the progress made toward extending results of agricultural
rescarch to farmers;

Describe ways in which the rural survey results are belng (or will be) used
to influence research prioritics;

Describe the extent to which staff training han taken place through the
technfical ass{stance {n this arcea;

Make detafled recommendations for the remainder of the project, as well as

longer=term recommendations in utrengthening the linkage between research
and extension to farmers,

’1»/
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