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1.0 EXECUTIVE SUMMARY
 

1.1 Evaluation BAckground
 

The Cape Verde (CV) Archipelago is composed of nine inhabited islands and
 
three uniniabited Islets in the Atlantic Ocean located approximately 420 Km west
 
of Senegal. Some specific reasons why agriculture research should be supported

in Cape Verde are: (a) The islands are geographically unique; (b) agriculture

production must be superimposed on soil conservation, erosion control a,ld 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 between 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 role of agricultural research in Cape Verde and to make
 
detailed recommendations for future AID involvement in Agriculture 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 iesues: 
 (a) project goal and purpose; (b) project

outputs; (c) project inputs; (d) project institutional setting; 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 Purpose
 

"The goal of the AID grant assistance project is 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

existing management and support staff, research 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

assistance. Technical assistance will also be provided in those disciplines

appropriate to carry out a comprehensive survey of Cape Verdean rural economy
and to begin a research program in irrigated and rainfed agriculture. lHoun Ing,
vehicles, library Ftack and research equipment will also be supplied" (P1P).
With the project description, goal and purpoqe 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 center 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 crejLed and placed under INIA, the FCRP is properly located. Assistance
 
during tI'se 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.
 

1.4 Project Output
 

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

1.4.1 Seven Masters Degree or Equivalent
 

Five M.S. graduates have vithet returned from the U.S. or 
will soon com­
plete their degrees. The rem4ning 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 (Remote Sensing) rather thcn Crop Science/whole
 
plant physiology as was programmed in the PP.
 

1.4.3 Management/Administration
 

Consulting services 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.i:on away from the central
 
headquarters, the administrative services must be expanded to serve their
 
special needs.
 

1.4.4 Information/Communication Center
 

The library was 
functional and was soon to be formally dedicated. There is
 
a need for the installation of a universal cataloging system, more reference
 
materials and additional space will be required if thin library In to also serve 
the neevds of the Polytechnical Training Center. 

1.4.5 Two Houses and One Duplex
 

A triplex waH nvar completion, with one unit nufficiently complete to 
permit occupancy. The houte and the other units in the triplex aho-ld be 
completed shortly and certainly before tlhe end of the project. 
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1.4.6 Research Program Established
 

The original PP called for a Senior Research Administrator to work with the
 
Director-General (now President) of 
INLA to identify research priorities and to
 
update the research plan of work. This critical activity, as best could be
 
determined by the evaluation 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 is agreeable to DONOR/COUNTRY/CONTRACTOR. This would be especially

helpful now that the Research Strategy of INIA has received legislative approval

and FCRP still has adequate time and resources to strengthen their research
 
focus.
 

1.4.7 Rural Economy Survey
 

Phase I Santiago Island Study has been completed and published. Phase I
 
Santo Antao and Sao Vincent. data colleLtion 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.
 

1.4.8 Preliminary Research Projects Carried Out
 

The PP calls for this to be: 
 (a) Part of the studies of each of the M.S.
 
and Ph.D. students; 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. so as not 
to delay the return of the remaining candidates.
 

1.5 Project Inputs
 

1.5.1 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 Cipe Verde, these inputs will be
 
completed before the end of the project.
 

1.5.2 AID Inputs
 

Inputs by All), throutgh this project, are presented in the outputs listed in 
the previous section. Problems with Technical Assistance has delayed focus on
the priority Research Needs and delayed progress in this phase of the project.
In those instances where the TA support was well-matched to INIA's neeis, vis­
ible progress is clearly apparent. Caution is urged in the continued use of 
Technical Conaulttnts that outline a large number of potential activities so as
 
not to overload a small research staff and dilute their efforts. Short-term
 
TA's should be utilized to assist the FCRP, as an institutional support project,
to strengthen the Farming Systemn Regearch of INIA inSystem accordance with the 
Goals, Objectives and purpose of the Project. 
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1.6 Technical Justification, Management and Recomendations
 

1.6.1 Technical Justification
 

Technical Justfication 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 Cont.nental Africa. Therefore,
 
technology transfer from Continental Africa is not always suitable for direct
 
adoption in Cape Verde.
 

1.6.2 Management
 

The project his 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 includes this section to highlight those needs that
 
require added focus tinder the present contract if the project EOPS verifiable
 
indicators are to be net, and a continuum into the second phase of FCRP, as
 
suggested in the PP.
 

A) There is a need 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 given 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 rainfed agriculture. 

11) There it; a net, d to develop a realistic focus on the research needs of 
crops and crop managvmn, nt that will improve the productivity of Farming Systems
under rainfed condtl ons iiiaon, with those highly productive food crops. for 
Irrigated agri culture 

C) There should he short-term plaining to concentrate on) the' building of 
multi-dI sipli mary teams of H to 12 scientists who will develop the research 
programs onl two to four staple crops that will Impact on farm productivity

through simple farming systems programs. The longer-term objective should be to
build INIA to a minimum-s iz ed institution Capable of ma naging at Iea-t three to 
four commodity programfi. 

I) Increpied thilIty of the fraglie, nteeply aloping upl nodti c'roppedea 
under raitfe(d angricultiure should become the primary fonti of farming systems
research. Crops; that will tabhilize Iolln, Increnie overall productviLty (human
and animal food, fuel, etc.) should receive priority in adaptive research pro­
grams. Without stab!lizatlon of the fragile uplands, there cannt be maximum 
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utilization of the relatively small area of land suitable for irrigation. 
The

evaluation team views hillside stabilization through soil conservation practices

with suitable 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 is recommended for 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.
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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 [11, 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 location-specific and
 
sensitive to the agro-ecological and socio-economic environment in which a
 
farmer operates.
 

The program plan in the All) Strategy Paper for All) support in Africa III is 
to adhere to five guiding principles briefly presented as follows: 

1) Explicit Program Objectives and Priorities. The bulk of resources will
be focused on a relatively limited set of countries, commodities, and research 
probl ems - partictilarly soil and water relationslhips for key commodities. 

2) alanced and Integ.rated Commodity and St;cio-lKonomic Research. 4n­
crettod attention to thi' developnen t of sitrong commod1ity re ute arch progr ams 
while reftnting the role of f(stmi n systemty retiiorch to ensure that on-stat ion 
r0o'iearch prograts repond to toh co-rcerne, of t h' Africa farmer. 

I) Stitilinlednnd;;tahleSupport for U.S. and International Institutions. 
The goal i to increase' the cipi,cIty of several Title XI inatItut ions to 
atippor t agency, country, commdtilty an lpriority problemn, and to ailtftit the 
intrnatlolnal Agrictiltur. Research Contern (IAIC) 1n establlhing atrong in­
country partlclpatlioit.
 

to ) Long-lvtem Comimnt . Adsipt , as a c ommi I nrit , )-2") yearn na t he
minicmtm ,cceiptatil- plannitij! peril for the ati4ioatine to atid devel opme nt of 
African grv cuilttiral rroparch i. tt ht. 



5) Donor Cooperation. Facilitate the most effective collaboration among

donors for the development of long-term national research strategies or
 
programs,
 

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

1) National Research Systems
 

The dual task of capacity building and technology derelopment. 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 the areas of manpower, financial resources, area planted to priority

food crops, and other donor support available. The long-term 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 their capacities 
to import and adapt improved
 
technologies to local environments. These are grouped as: (a) countries with
 
natural and human resources approaching minimum research requirements, and (b)
those with special problems and lower level of such resources. The short-term
 
objective will 
 e to concentrate on building multi-disciplinary teams of 8 to 12
 
scientists who will develop research programs on 
one or two staple foods. The
 
long-term objective will be to build minimum-sized national research institutions
 
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 
countries classified to be the technology adapting countries.
 

(c) Commodity and Problem-Oriented Research Priorities. Commodity and
 
problem-oriented priorities are determined by the crops most important in the 
caiorie intake of the rural and urban population, land area sown to particular 
cropsi, and current and proipect ive demand for the food crotn In each i'ospectlve 
ecological zone. RelaLiye Importance to crop and crop production sy"temo, mixed
 
farming, liventock and agro-foreutry, will dlfft.r by ecological and sociological
 
•.Ohfl 

2) Retnea r,.h bet work, t 

9H.'search it,twork-, linklng uisnil countrlev, with outsidtie 
expertI me will be 
fadctlltated oll it -,o:i,,l hial', L!) compliment nat lonal reseatrch effortti. The 
Intent is to M1XIrnl.!., ef'orttu of thinly-taaftfed ani poorly-fiainced simaill 
Country agrIculure retit..irch eiftorts.. Theti, pot.ntial reset"arch net wrks will be 
baed on si ilaitIy of rilogical ionei. cropis nd vropptng/farmilng tsystemb. 

2.1. (:pe Verder'a RHe, erch Nerrids 

(f at gutil ' c , thoi gth #it ,r dl, INcethe 4anaie )'tile t14t 
crolpa traditionally gbowfi te th crop , rvologlally atv1I ,-kutilltm .illy beat 
wefti eld the efi.u J!on 1% o oa cifor fiarig I I e ' "let rf h istee ry, Jn i ti rrillta fait, 4t lono,
 
cropis clsrI ttfld a trl ltonal crops wrrr, Iit roluce.d by colilll powrsr fir 



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 life 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 is 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 Archiplago is composed of nine inhabited islands and three
 
uninhabited islets in the Atlantic Ocean located approximately 420 km west of
 
Senegal. All islands are of volcanic origin, soils having formed from basalt,
 
phonoliLc rocks, and dolomitic and marl limestone. Climate is classified as:
 
(a) humid; (b) sub-humid; (c) semi-arid; and (d) arid 
or desert zones. Rainfall
 
varies annually by island according I.o (a) windward or leeward sides; (b) elevli-
Lion above Se.a leVel. Most of the agriculture Is located on the islands of 
Santiago, Santo Antao, Sao Niclaui, Fogo and Brava. It is highly related to 
rainfall areas and availability and utilization of groundwater. Little or 
nothing is grown on the remainIng islands. The extended drought over the past 16 
years has be ,n preceeded by 29 recorded drought s varying in lengths of 1-3 years
since 1719, when records were first kept. 

The islands wt.re sett led in 1462 by tLhe Portuguese. The colony served many 
purposes and retains Importance because of its location in shipping lanes and 
international flight pathi. In 1951, Cape Verde'a statlu was changed from a
 
Portuguese colony to ovrnetta; province and gained independence from Portugal on
 
July 5, 1975. Dtpit. the proportionally large rural population, agriculture
 
contributes onlv .(1 percent to the (.;I).P. 
 CoIunts and effect from c,nturieu of 
agri'2ulttr.* for vXport pturposesi, gross miltiSuo of the very frragila* landscape, and 
errastic ratifill hvi left the Itslandid itearly devoid of ground cover. Soil los 
by water .rotilon Itiouit of control. kisinfall1 record% tsugge t thist removal of a 
ntIve groudlld cVI' r h11 accnt' nIIiated the o cirrence alid sieverity )f drotighttti and 
accele*rattd tht" irotbn of 3ail d ..r, I on by eros ion ill Mout aitiI110111i 4rtlie'. 
The de vreas it c rop irodluit ion du|ri u t he pa t 10 ye.irta l drouight has 4iole !d 
to a d.c r.*aw, Iti intinal pro ictlc ti. Poip|iil .st ion priwth raitet. have tttti i tlet
 
tIitt.IY 1)1. , It4.d
, I I'is-cId1I1 druIt i r at I , t i 
I)II.d :; It.a a'1114 In tort. isl. Il lih ,'.einelic 4 1 f 4. g rtit on tim I p n t lo) woulldI 

Incrvias. by atiot 2.0 pertclit ir,'.,h yeasr. es rlstr which impllet, i stiouli tig of tlie 

I- et l i- P ierI to it , 

"i ll tat,iiopul at l l, Inevery yer Lminds' It test lon oittd Inioto tivp cropping 

isysi.~ns are.' lghwueviopnelt (o!i iV 

7.1.1 t)'vropmria of 1IN1A
 

tht rrt- eot It-* Iat pltil -3 (if tit hlet -tsecat itit, resardh tmI it of , or e,tri­
ilot ilial it ti . ni !it, C1ACi(r vrildle rtefite 0m41,l ldetic. ,earUIrly 431 techIical 
trillfttftig w d #fi*r Ini Pirtfil! n,| I t W41 llitt m4W ya Itpjlil *1lrl t 11tth itrtl+lI4Mi 

Ve,111 i Yer, y one t0,ll owalIp wa 4v4 iiableIn C4104 40a ftl otiti C, tf m.-ti ,t r i t I* 
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for 	university studies in Portugal 
each year. This has limited human resources
 
for institutional development 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 tinder the authority of INIA
 
within the MIDR. The Agriculture Extension Service was created in 1985 and 
headquartered in Sao Domlngos, about 
15 miles from Praia. It presently employs
 
21 field agents. 

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

1) 	 Slowing dowa and reversing tie process of desertification and soil 
degradat ion; 

2) 	 Establishing Infrast ructure for long-term development; 

3) 	Guaranteeing employment and Income to Lhe unemployed and the under­
employed, eqpecially those having to support a family; 

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

5) 	 Unifying t he national territory; and 

6) 	 Prevent ing posiible nhortages in the economy, especially in food 
stipply. 

2.2.3 Food Crop Research Project
 

Withfin the- context of th e national development goals the Project Paper
for Food Crop Re.isarch ( FCI', 05j-0011) waci writte4n to provide aulstance to the 
following national prioritiet. for rural development: 

I) 	 To Impleme'nt agr.rl,n reform by geinerilt iu, the hatiic data ri'qtred for 
dec1 tsion-matkn,g and tbenti by planning and Impl)'menting well-coordntinteid 
prelectts: 

2) 	 To 't'tablil ih agrlcuijltcir al inti i cat logiiI intll niig one dedicnted to 
agritul t tir resercnvih. 

3) 	To c's atl shi utiip ort pzt o rams for fa rt n'lt Itni t d itig aeai e nsll t 
przg rar. 

4.) 	 Tit Iiic rene ItcSIr it4,1 d ,lvt id tit I r ri p tl e'd agrIculture, o and to 

tiem 	 creisj produrti'mpha ,Itv - ian (t Irrivanted lanilt; 
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5) 
 To implement ambitious programs of soll conservation and reforestation
 
designed to upgrade 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 debigned
 
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. Division of Botany
 

2) Department of Agricultural Climatology and Hydrology
 

a. Divinion of Agricultural Climatology 
b. Division of Hydrology
 
c. Division of logistics, maintenance and treatment of weather data.
 

3) Department of Agriculture and Silviculture 

n. Dlvi sIlon of Crop Production 
b. Division of Plant Production 
c. Division of professing 

plant and animal. 
and preservation of agriculture products, 

d. I)ivil ion of Silviculture 

4) Depnrtm.nt of Animal Ihealth
 

5) )eparLment of Social Sciences (Anthropology and Economics).
 

10
 

http:Depnrtm.nt


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 azquiring land and/or
 
arranging use of land for experimental purposes to broaden the adaptive research
 
base and maximize use of available infrastructure.
 

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,
 
melon and irish potato) will have lesser programs. The three major irrigated
 
crops will have priority research in collection and te3ting of ge:mplasm 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 needs.
 

2.4 GOCV Commitment to Agriculture Research
 

2.4.1 Physical Facilities ail1 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 (ONIA),with administrative and
 
financial autonomy was decreed on 
July 5, 1985, naming Engineer 1loraclo
 
Constantino Silva Soares as President. The previous instLLuIte (CFA) did 
not
 
have financial or administrative autonomy.
 

2) Elight hundred hectares encompassing stable and unstable hillsides, 
terraces, etc., have become part of the INIA research art-i at Sao Jorge. This 
is where genetic materials are maintained and the research and production demon­
strations are centralized. Laboratories, offices, library and a small computer 
center have been developed. 
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3) Five other sub-statLions 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 is where extension, whose activities are to
 
be coordinated by INIA, are centered. One hectare of land will
 
be available for INIA research. Other land is available for
 
demonstration purposes.
 

4) 	INIA has t.aken full advantage of all training opportunities. Three
 
short-term trainees 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 In the 
same areas. Systems of
 
literature cataloging, inventory, budget monitoring 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 literature cataloging system. The management of INIA has taken on 
a structure of: (a) President, (b) Administrative Council; (c) Coordinator 
Council; and (d) Scientific Couticil. Time will be required to train support
staff because there are no other public or private Institutiona to draw from. 

2.4.2 Funding 

line 
Funding 
item In 

to INIA comen through 
the budget. The 1985 

the 
and 

Mini stry of Rural Development 
1986 INIA share of M|)R budget 

(MDR) as 
are as 

a 

follows: 
1985 1986 

MDR 124,313 
(000 Esc i(h)1) 

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
 
US$1,717,494 in 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 is
 
quite high, the actual funds available to operate a research institute are 
quite

low. About 75% of 
INIA funds are used to pay salaries, 22% 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
 

I) 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 etension. 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 (US$40,000) 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 economic status of the country. The efficiency by which donor
 
assistance is used 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
 

2.5.1 Assistance Provided
 

The following technical assistance (TA) has been provided through the
 
University of Arizonai: 

Position Name(s) Function/Charge Months 

Soil/Water 
Librarian 
Hunt nesis Mgt. 

T. W. Crawford 
I. Stroehlein 
1).Anderson 

Research/Admin. 
Consultant 
Consultant 

18 
3 

2-3 
Witter Mgt. W. G. Hatlock Consul t'int 1 
Plant 
Plant 
Plant 

ScIence 
Science 
Science 

V. Hacn rian 
F. DIelgado 
H. Porto 

Retearc h/Admin. 
Consul tnt 
Consultant 

16 
I 
I 

Soil Science .1.Stroehlin Consutltnnt I 
Irrigation 
Ex:ol/H. Soc. 

H. Jensen 
T. Finan/J. Hllknip/ 

Contsultant 
Consultants 

I 
2-4 

Soil/Wate r 
M. I ngwort hy 
M. Hurr Re,arch 2 

Executive J. S. Itilltirn Contsltanta 2 we@ks 
H. P. 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 1932) 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 updated plan of work probably has resulted in the 
initiation of a number of individual 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 information is required by INIA's leaders to properly allocate 
limited research resources to the crucial research needs. Hopefull', these data 
will be available soon. Short-term technical assistance (TA) in water manage­
ment/ utilization/harvestirg/irrigation has provided some very useful 
recommen­
dations although there are some aspects which do not appear to be appropriate

for the Cape Verdean situation, but testing of these systems is advised to
 
select the best possible alternatives for Cape Verde conlitions.
 

The INIA researchers expressed the need for a complete water management
network on the INIA station to insure 1001 success of water use studies, variety
trials, fertility trials, etc. If plans were, developed by TA, these plans wore 
not apparent to the Cape Verde staff nor would be found by the team. Assistance 
in the form of Library development has been very helpful and contintied input in 
the form of TA and material is inportant. Technical assistance in Cassava 
research from ,a third-country national has contribiutd the betst available exper­
tinre in this area. Ausistanc. In administration appears Lo ha.ve arrived at a 
very crit ical time witl upgrading of CA to whit is now INIA. With the ntaffing
of sub-titaloin on othe'r Itliacids, fund ci need to be madt, avai able at the rempec­
tlv local 1,,v.l" and sulitble decen-traltrd at-coiuitiln g Hyt emri developed. 

2.5.3 Leson. Learned 

The qea'et ion,i at this pilnt Ici I int- are (I) what leposna have been leartird,
(2) have ters- bevi ml toted opport unit Ie, and, ('I) what dIrect Iii.n, futuire techni ­
cis a it ttiict' 0hould take'. It h prtilt.t a )ofou" on Iner"aI"d food crop
prodctiotn, certalnl)y an tupdalted plaii inf work with mor.' fotus on lIstegrated
adaptiv- res arch I s n.eded. Complelon of the hocIo/economlc otudy very early 
or, evon before t h. FCRII project startei'd ioiild have provided t he neceoary 

14
 



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 Production. These programs are assigned to
 
Departments within the Ministry of Rural Development outside INIA, but
 
coordinated by INIA. Several of these research initiatives (projects) and major
 
sponsors are:
 

1) Improvement of Food Crop Production
 

a. 
 Food Crop Research Project; USAID/Arizona
 

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

c. Garden Vegetable Production; Switzerland 

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

The Integrated 'est Management Projcc. started in 1977 and obtained measur­
able success to Increase food production through environmentally sound systems
of pest control. Major emphasisa has been on insect contro) . The Food Crop
Resiarch Project with mandated to focus on irrigated crop and rainfed crops. The 
maize, Iegume, millet and tiorghum project appearsa to have generated ,iome
 
promiising data comparing sorghum vs. 
corn yields under rainfed conditiorn.
 
Little in known abut r,-tulti of thet Vegetable Production Project, but this 
should of fer opportunit y to add viriety and hal ance to the diets of rural
 
peopI e . A general and ,.xtended drought has ritereu.d Impact asielcmnt (i­
f icul t . The matlz.*, lv'gu ., mil let and sorghtm product lon Improvement projectsa
woild ,ppear t o offer proo it,'o to iticreat, crop prodtict ton In the rainfed area% 
and o- fer opportonti st, to dte'v'loip atol 1-aving croppinlg systemh. 

') Forrht Produttson and I.iforetat llft Pfro, n 

Thits progrin Iinltidtr i titimter Ml project . thit focS on reforesttoe, 
mOmitlt(otio tns'tlS , errit! ,1 iothing grotind cover,, sofl l atd xza­protect ilol stahl i 
Lion. The brtintitn of t Ill protect tt ,tnd utabil l'atiin are important to the 
fragile environment atid to inprove protutt anndfoods crop lon genera agriculture 
product lvi t y. 

I1) W4sI r A1111 '#o 11 't t141t PI o ra 

A rtio pt at itslt I -foctutif i i I'lng lit t er tit l I I 4tloii of run-off wter by
forroto In rild ntdt ora=.irl-ur ftionoe leading to improve ent of aoil frtlltty. 
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This has potential to 
increase agricultural productivity if integrated into a
 

farming systems approach.
 

4) Pasture 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. Exctl lelnt basic data on renewable natural resources should come 
 from 
these studios. 

6) Agro-Industrial Unit at INIA and Collaborative Research 

Study of dry prse rvation of bananas on Santiago; oil seeds from Jatrophia
 
curas ; cof fte product ion on Fgo ianhd Stnt iago.
 

/) Production Syhtt ns Pro . ram 

Tht-r* I i presnt tly !o project designied in this area. Certainly offers 
prontiSe to hrI'ng ttogot hter manvy programns Into d ctentral focus thut could Increase 
the production ti food cropls and igricultoral productivity in general. 

2.6.2 Anseswment 

The teai vl,,itetd I, itmuier of pretsent at previotisi USAI) and other donor­
country pmontred r, I ect 4 de I gited to Int, reahe f ool crop product ion. A lasting
Impact fraim th-t pr-ject.. wAt obsterved to bte strongly linked to the quantity
and quality oi traing thi: wat part tit each projec't. When central intitu­
tlonal detvt'l- aItllt Wa fint 1in, lude-d in the prtjIct , tlit lack of t rained manage-
Mefnt jr akollis t-i is rlyrn y ,Atf, t,d achi.venme-t t goalt a diti cont lnutty.project

There are t Wi htltetCl .1g',,ictil ;1UAIDI proljects prtsently in C4P,- Verde, the' 
Vto-d Crop R*e... 4 h l*t jrt ( I CAU) and t hig W terthedl-evelopnetit Project (Wil').
1he4 VCHPl coutr.a i eisth 110 ;Vpt-tttier 1MI A:,I the WIJP in 198' . Wtitle the tioa 
Wan I'at 0 t ged wit hi lit- val uist it Ij', d1 Iv osnh in Itie . A! s t wa titgan I td and 
thtir pr J p,icta w1r r.ed to a t. iI tht' pI ojct t Mght itter,'ce wi th tlt-
V kI'. it netltitt ta , rk t 11,,1rf Is thtere a nifte Iv 'stt p llggeht Infg hat 
tlt, rorna I,,,,,1 : I1 a vri a t Irget 1ut ptdtpu. Hot h lar ljcc tb, i,,,,vta' , dto 
St Ite thi n I the I r rI peC t lv-I lt'jet't gIal .I h It I ' at rul gI y isupp.rt tht, 

, pl AIItt $ fi It re.Mttl. , ,tiMat C - 1r- 'Ir lfint It't - VIt to iII hi I I t irs WhiI:t Ifl de" 
.dapt Ive- Irise-at, t, 31s , r sel V t t4i aite ordluat t- i f furs rite.i i . 

him. in lotse * - the 2 igt- it paVAy I wtiuld tt- Is h lgher l,-vel if 
cgrtI illtiraI lit~ . t I Itv Y and Ipli uorteu,,t Iit the qla) Ity (If lifeV it frural 4area. 

conet r itn,The WIJ tala et it e 1'11 t ar,f 4 ,r ' t it tehec ,.k da sa, ~t4t 'ltit to 1nd st her 
,aspet s 4 K'konl v.lit I ingig$ Ilc lno ft-tlnu reatitretr. There to lersh ti! to1 

eha r,is i I lint I t lit 14111* 1 -Irve I pmetit i is t lt, UIP proic t poile r 
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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 Is known about the native vegetaticn or productivity of Cape Verdean 
soils that eXisted at the tine of the Portuguesi, arrival in 1462. Tile Portuguese
settlers colontzed the r.beiras anand established a plantation agriculture with 

emphasis on cash crop exports. Large herds of cattle and goats grazed on the
 
semi-arid plains and molitain slopes. It is noteworthy that prior to discovery
by man, no large herbivores were found in Cape Verde. Apparently, the heavy
grazing on piant species, which did not evolve with large herbivorous animals, 
and frequent drought cycles that led to the destruction of the native plant
communrittes as the Increasing human population expanded farming activities up

the ribeira slopes and into the- mountains. This in turn hastened the processes

of erosion a. the soils were left 
 exposed to intense rainfall events and the
 
ever-presient tradewinds. Today, much of the arable land in Cape Verde is
 
sevetre ly degraded: loss of topsoil from sloping terrain and from the higher 
plains has Itft an inft-rtlie landscape strewn with rock, and tile ribeira bottom 
lenir is ciuittred with boulders and gravel. 

Agriculttral production in Cape Verde in water-limited. The climate is 
semi-arid nubtropi cal and retlectti a geographicril location in the SahelIan belt. 
Rainfall normal ly follows a unimodal distribution with riilnfAll exceeding pan
evaporatiotn in mos t amgriculto r.l a reas only during August , September anid
 
October, tollowed by a nint.-month dry tie'aon with little or no rainfall (2J
 
But annul tl m.en rlta fl] data arte ml sleading itince year to year variations are 
extreme .an recturrine, drought tand wet cycle's last i g 5 to 17 years have been 
recordedl ove.r the' piast 100 years. Although averagVe rilnfall total s may be high,
 
rainfetll di ttt ri but i It ofttt I rret.el.ir huch that must tif t he rain occurs 
 In 
one or two i ttento , short-durt itil t orm. Poorl y ti ofributed ralnfal I nega­
tiv.ly 111,.-it dryland croph 't,1 rinfall Inteneity sl.eedsi erosion of topsoil.
In I'lrl, e on nt ine l l"Itit.and, 40" of the !'!) mm raoifall Iper year octurs Il rain 
evenitr ot '11)t vi pel day (t gre' ,t'cr (.,I. 

Oil ,,a. h o tfthe M-li ,guri llct r,l I 0,inteiu of Siinti4 .o, Santo AntAo 'ind Fogo
(whichl I ct'!l ,-t 1h'. (itthr ,itt l- m tot.olI )p ulato ftin 10l"' of ill culti vattd 
land), there art' .l1ittet rat itill - .onvhwhitth retlec altitudinal aind direc­
tt-nt,l gi il~entti: ratiftall lit-'reatiet, at higher elevat lotctatd decrenas Across 
each9 sl4n, golne, from the nlortth',t etrn1 windward iate to the sothwestern lre­
wa rd eoiht . Agr itil tci rala ttet, h.,ve beet deflited wit it retapeet to avernge ann tal 
r4intfall 11, 4] at! Inc lude,: (0) rli Ite (e'ou) mM/ye r); (h) semei-arid mine
(1(0-4 (1e , t ye,.,r): (I) 1 hht ,id tune1 (40(i-110(0 mt/year ); andl (6) hitimid tone (600 
m/ yer ). 

Thr fl4 -v' tit-ft i lottrcrply et ctv ra 9O . ' N 'ila t ) , oft ie rillv t ed 
area tit I hte hutmid, otiht1lmd aal seml-rld o.oteis, repopectwivily (Table 11. In the 

11
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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 islands covers approximately 60,000 hectares
 
(ha.), or about 15% of total land area. Since 1967, 
there has been an ext.ended
 
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
 
in-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*
 

Area Haize Yield**
 
mean Total Planted to
 

Annual Cultivated alize/Bean Normal
 
Rainfall 
 Rainfall Area Intercrop Rainfall Drought


Zone (mm) 
 (ha) (ha) (kg/ha) (kg/ha)
 

Ihlmid >600 
 7,614 6,H55o 800 100
 

.3ubhlid 400-600 15,770 15,45', 530 20
 

Semi-Arld 300-400 11,H10 11,810 300 5
 

Total 35,194 34,120
 

Silret
A )ati mod ft ed rfr .m 1H,4. 

06 Y|ili, n h,011il rer1,.'Iit 4t)t l pi,,tll usm In seh r4 )fl411 IUoe divitdid by the 
L VII4 4 pl ' lt-'.S, ( Ii'fptl rtr atre e t t'itpi to bhe;1r, 10Z, I()% soid 401%f, 


kitttrim~tt
t isaitmr l Ar'ii II llI .: i,, )I)'., and 'JIII yI.tr 1I hrsil44 
.=ihhi~itta|d 411l a= |-,ar !! ¢ ,,, fra ~rtt vel y 



The intensity of rainfall, loss of natural vegetative cover a.d resulting
extensive soil erosion have all contributed to reduced water retention capacity
of Cape Verde soils. Surface runoff is estimated to exceed actiual percolation 
to the groundwater by 200% (2]. Surface runoff which Is Ilst to the ocean is
 
calculated to range 
 fron 40 to 80()' of total annual rainfall volume (2, 41. 
Water holding cail),city is low oft the shallow soils which cover tile sloping
terrain, There is a lack of terrace% and contour furrown on tho denuded slopes
and, In the bottom of the ribeiras, there are iisufficient check dams to dsi­
pate runoff energy. This results In reduced groundwater recharge aind serious 
flood damage to tihe bottomi land in the ribeiras. 

Untapped surface and groundwater resources do exist in Cape Verde. Conser­
vative etsttnates plat'te exploitable water restourets at 11O x lO ml per year -­
sufficielnt to irrigate H,000 ha. (21. Ufortuately, the geology of the areas
 
L.tud irt for developmenit thts far h.vt hhown thetie water restoitrcex to i)e costly
 
to develop and diiti. lt to e ploit. This was exemplified in the Tarratal Water 
Resources ProJect (whic-h2), whIch orii nally propoied to develop wells. 
galleries and t.riall r-,,.rvirt u l.t itA t to irrigate fUt) ha. by the enid of the 
projec tc iti198 2. WAttt-. te ouirct-h butticienrt for only I8 his . had been developed 
[51 ',J lit todiy ,t Jt311 tt ha . 'r prtnrt tly in irrigated crop pr-duction.
Thei rrialitlir arie,. rflected tit the S;cnd Nft tinl Plat for Agricultural
 
Devvlopri rat in Capt- V-.vyle 
 which proj ec.tt onaly .1 modeat Ilc reda Ii~e 'rrtgtel
 
land Iror 3*81 I h 1 , I 1,I i)9 t. :i, ,. tit 1 0t9 [).
 

1. 1. Rainfed Agriculture 

"k11(rd ,aglictuitr ;t1Cdti.tt, Iitb thi cltivated land1d ant..if ntrbitteis 
6),. of t hit- t. v.t r of rCft)i p.Ohic t to 01 t,irt4al I ltlf 1 yrat 1 Irri­
g0ted 11land tuitri-t .114 ' . o" tlt IVat d 4)ta ;1t*4t of total .roo Crop
valte. A I y|it,1 4 talIif !a.3lyI 'Ila N A Ia lan I h a ra4ee t-0 alpf" Iaat ly I 
t,. of 4 rat , t Iaro3 l;Ift I Malte/belit t lr- ttatrrgrjaa lirrs.ftfttte tit 

dryl4tnd crtpping a*aV1tr. ° It !a ,t Slow Ini..t rttiterrpir Witt l4tie 4t14 seed 44 
the o)lsl Illpti t . ,* ' o. ora tit Ily o, A oiguat ji t irtsfuf or itri t thr ftrtit 
raitita atnd ta qr t tcira Ili 3atr .Novrmtje g a.111 br rtftocf,* Srrda if b t I ft 4 I I e 4n4 
bean (rIthe choo 21-t 
to rt hir It. lIaI I-,frira1l.na at osIsr-! uIt.th a hoI-. Piir..i. Ira imay galao 

.- ,ra, st )l tl lin:a3 tiual *1,if ldI hol 14!)J100 platitrd 
he 

ilattr1.Il alsitir, faia.s' tl . plate's lhl~ssughstsI tfer fbIId. Aftir' rnrt!etg c r, vrraira 

antd lag v al l l air tr ,,ily otfirr pta.lagert'rtt 44 sriat itfua, 

4ver ler lt), l i aft'! jWOIt 'ha,3 Ili (staehisr , ut a .t !,l 4111 ae-:1a-. s!d 

fr ap i-.tvr l Ua!il- 11. !ht* vsol1 i - a total A 11,4000I iri tfjs Itff . Il) 
d1 ,is t Yrat , dt r il't fa 1 ItO' .It 1tC.,. 31 ly aill Istr fY f' 431 a1t s ,'It Of Ith 

01 a4titlI .- c-,C's . t !rC- [a!t )r- :, 'I ,Iti I? a lt14l htatl . j'tos, tIsiJlt avc-

I'e)I olio pvt , 4- tr. 3 112it V~Iag- fsra a !~Ige s1,1f 'Ii) j0I lo tia0 fn I s a Ve i 300
 

toit, tt 1)11 i, ttrai . VI OdO aft as'lit iaf.i-arly 4o-,i A) (tIhi, Ae taIec', It 
ia ltstr v s, tth fiat Ili vritcfe il-tseott )r f a, thc- etskaa Val4r 1a1tifen i | toIif i'ft-

Veil britiv thal I f I- lt 5I atr 41ttli 

Iltirt fslt i arir a tsc-r isat I ItII Nlaft.r III# te ec liyr an , li all 
1tre,'- talftti Ossie-Z1 laPc fa ftas-'.ai nr~s~a4e$lOcda 

tto10 atiortging ftfssO Iff /Ol r. . i~i~s)r1,C~~~a ~) a*pw 
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humid and semi-arid regions, vields are exLremely low even with normal rainfall 
due to the poor Water holding capacity and low fertility of the shallow soils. 
It is quite evident that the low return maize/bean systen Is resulting in 
unstable soil conditions, ecologically destructiye and, indeed, a poor use of 
avail1 able sotil and water resources. The decrease in ctiiivated area from 58,000 
to 35,00(0 ha. over t-he past 20 years may reflect the e ffect of the extended
 
drought. and the degradatit of hil reuources on thstie sloping lands. It is
 
possible that more cultivated land will be abandoned unless a more soil ftab­
ilizi ng, -colOgical ly sound and econoicalty viable cropping system call be
 
developed for thesi sloping rainfed lands.
 

3.1.3 Irrigated Agriculture
 

Approxi tlitely 1,8'di h. of th. total 37,000 hai. presently under cultivation
 
art, clatsiflted as. "Irriated". 
 Somt- 29 of farm famill ts surveyed on Santiago

l rland irrigat-d With acess, on average, to ahaJt ().I ha. (7).
armed 1and 

"Irrig t..t" la,, in (Xiapt Ve.rd. lt coni-.dered to be land with access to even
 
small 111ustntiti , of -Aulplo-mnt.l water and i so includes "arv-t 
 behind retaining
w.sI I r lcattd il i.m rt Ar r0YOt or wathet, which retain wiffbitclent (ttored) soil 
mi istort- t-) p.'ruit t he to wprarv illt ivalon oI squish, iweet potato, or evel
 
cis') sva" 7 ). ihum , it it imp rtaitt to vategtorittv stevaeral ela-its of irrigated

l.1, With r,.- c, r, ,actol ,'v)lsilability of Water at, rol lows: (a) fully-

I r ig..d d 1111 Wili ,sh on,1nt it r ,upply; (b) hart I a1Iy-irrlg.ittd landt with
 
r,-b tr I; ,,I a , ,- t t I.',r
; or (c) ire-,s be*hind hevk di, -A w t to det-p, a tluvial
 
thot)l I 111 t lis h.". Aiii. r i tit- J r i -


IllIYv-it i tr i land replrt-ti-t ,al l,u111f . I8'only .ia rct the ha.s1m'lI'M t ed n riori -ated,a) h.),h V-adv' Wciri, t wate l 'rivide- i hea-s holIings 
ho igh -rt utvitlalwI itl t,- t 1iid)tictivity. Th retor-, by thits elabbitilicatiot, 

(t) 	 V ,. oA lis ii~est-to i ivo- stcenvas t tit y-i u igat ed land on Sati agoi

litd f 

t lo
I bat UJ. tm- ) 'Afcr t Ih la ,Ai re gol*oo-n|:tint-l (oit dotor) Itiazieed 
ptb I. t'itv We!I I e i 1 alt lit 01o-ut ri biji'ts aA -it Tarratal or 4iuitt Ct-uierv on 

I,.t a c-pe idtatr- aiidI .'!-': a W.trt4., u 	 i', r alipll y, tt -, havY lIbi ll IitY It 
til- Mid l,! an Ittrtlivi- nul t t|Or crtill.in.It- f i,I w 	 mytir with twit or 

lialt r , In s , i.fl t'o-t VrI jloftn I 1,v a pot c tillueo andf~lites- pi-c I 'Sirah - 1C rolaf-et tit r .3 ?1 A. ')r p f I'. tv t-cr I I v , 4 M hIv r .1f I, q a. 	 atjno-it 6 hli213,M nulins a tyA ht tI ell vtI r |i. itIsa srvAt n1 n. att, , I' t*c , I ist (tli I %$ I r kald e ,n-i - I-sli 

(e ,ICIfal 1 v~ t lite- I hIo I'it b lt 	 I ell ~ew #Ji 'c-o-sat fy Iti.f o tit likitiafi 
filit 1 tiwlI,"iteu, '-i t Ii it 

('iat 1t 3 tvat at- . l I s tot fIetrl e att, st) t .w Ir f.-f'a rtit!al t tit. r.d 
t	 1 t ft d,i o | I l11g . tA. , , 1tt .' 1 0 t 1fai I : I rl is Ir y d l t 

Ma .1.I.h:4 'I t It! . 1, 4 1-s i! l -,1 -lvInnl, h± rl 1.$aiAo ), ! Ah tf I a lo-nveel 
:2.. . t i= -!,r 0 t3b) rh i A !I I lia.) )lo Ii 	 (v 

tf v: sot ca ( I a! We-I , M ( Jr c 

a q tj I Its ,- oats.M a! i-,Y tlit-If l iti t t 't2 I A ti! if flat tit a) 03isr ' i . s ii 	 th 

l.i .IItov i e2t11I t I..ir f$ , t a !:tI, il.1 1aI'f I Iv Y4 titf v t ffk, i sti'tti s uj .v ti rlieuil of$ 
to-r oA t hrc 0±.411hlilwA0t f , ail t fillt f fir Ii$,*il It Y tit4 v 6 )or 11, r e 6 0v r~r 

a oo t l ba aolei lit *$0 o-mava5 Ili j'r I 41f tIis , t av1,vI , 1 1 t 1I I It Ili- W4 1C,
 
C'itf "r tt.3 11 Ar%$t' *.t t - vv li I )..V-l Y tt -,Oct al atram at Iho- t t It l ifth
 
ticItias 4 ,W r-I I it-tf i rtictIat r- #. oa-lI r Ve .- pt Is.1gi'l I, I.t llIts I a I 11oughstt it 

c a-t Io 2tcal iuitIto z 1. tit afi1 ;! Jl ti Y :itsjihlv1os f I t Mcir it t vv- A:f111'sMaII II 

[t a%tzr 1 hi.s a, ,~Q ' wtale4rII- fi~h well Is at-,! 11 a artI Vol at jlt%a, hIiied 
(e~le~~f~ I). The-ear C' tivill~ c ato. iffil nlt u ifr'l bly ail ettlijotyr olt th- 11114ti tdo 

Over #Va'st, 1I~f14r . iq '4Al) t'e~Uev o ar. giVqrft 'ti 11 $''e 4 ~lb 'Al91 Tho 

http:crtill.in


rotation schtdule incl tides .,I farm, rs with rightsi to it givln tit,ll . Sche dulet 
are' not flexible , and the (Itiantity of water i fartier receives depenids oll a set 
predetermined ttlme he- Is i1lowvd to irrigate when hIls ruta tion ttrn comes up. 
Irrigation allotnent tim appirt i tly Increasefes as wt- 1 flow decreases, and thus, 
In tervils between irrigations may stretch at; long as 40 or 50 days dtirinp, the
 
dry season. Soil ty'p crop species or stage of 
crop developmentL is not Coll­
tdIderd 
in d-v-loping these Irrigation ti.heduaIes f9 . Irrigation sciiedtilng of
 
thie wa!,er from slprings has apparently not been well studieed. 
 On Santo Antao, it 
appetars that farme0rs with iilnd oloosest to tilt developeld tiprngs are in poitton 
to hav priority accesst tot the irrigation wator. 

With rest r'Ict ed itce-is t o water, c ro pgs 9rown ol illiart lity-i rriga e d land
 
tenld I t)ht. to ' Whi IIcal with-t and modera tt, Water tatress titich 
as ilogar cant',
 
sWvet pota*to, c AIJ,itnpj ilin normal rail1.ilI years, fitiner, may grow

otiv high vailtlu vegi*t0ableI c:rop during tht- rainy se,.iol ti double riip with a
 
rior dreui IferIt 4tut 0w1)htr -It f-11 1 Ctop hi pIiIoEt t )oor ta itili duringi 0 tti- dry toateaal. 

txc I t l uitg,f i i u It g t iont r ttt,. i v, sn pu tr h ,aspecth of Irrig~t ionicv 

aild A'g pI l i ril 11-4.t Ita-imi t Ih fll iY- rr i ,sted aild lpirtt I ly-I rrl gited
 
lanid . W.1ter It1 lit .A ,ot., w-ll -Iing 4lt-1.v I motor and pumpe dtI aulpt. of ten 

d rvit lv t the 
 . l It. .* ,, t I ies *-w tlt"I Ilion wel I ,or - oprifie i , ri itt ptiuiped
 
tt rag - r- . , It\'*. .in. t hen dlol tvvrv, io t irldt !)y gt sivty Ilow. Waitr i%
 

1)onlV t'V i t , t he i1 '.nri v coii.
- 1.4i eni l A t 'o tl. t Itl,lt Jr lta.I I f r ue,lu y I nt 


, t l*Iti I' i tc It- . W.1I q. 1 '. ilti 1 ' t IV' tit the I v 13 f ruit welI ,r btl-rie
 
rl*aervI rjIf t IVev I Iv i!"i ) L'!l
o tim.-t in ' dtA-%ter pol ye tifl.q-ii ttot)infg. 

,Ii'filp lg I livIl(I.I is f lt t1etI, v r tfit rlib f r- t etir-i Iiti-A t 4eAV tt 

d tL'hr Wr2 CtliiW it.1 thljikf | th I elil * l ill1iCt e r t ir- rl ivr yrstt -li t he'v 

yot ;-a ar , is
ap o riiitv f].ifI-. Is, 1 VrI Ita I coI irI l l.nlle tM tr teld I if1tal.I1 

lvevv t1,.1 fib V a aI tl ( ll It I ft, t.i ' ft.! i t v3 .$tves tt Itl i t er i 4 (r it t en 

liIt t <i11 large, wrgv Iy $1r"r,I. t, I t% to evI I Vzir I i t ftIi l ft 11h il tftd eeri
 
I tjrrotA . . -A g I IIVCIt Initoi 'It
~IrU t..t-f eaih a~i 1 I tit row I t "il "1 At uft ilI to 
ilo1 i f Cdt I i! Inl -,'urlir a IAM t fir I ir 14 . 

At vttz trfic tI ! e lt, A,-- vitI I'vit . t . . 1 U #!.-It bItI va~tve kt tv-t 1, Qt4f
11dtr ' lv !r r"IC t r i tt ,+,I - t it -i W.itt tv tlijhtri .p.;24!I u;0, ifift tl istec- a 4a1t 

Catr iluf v fi .-ti ita i fin c '! at. "lit 1 -t4t'0 %.%titt a -1 -.-i4 IIq e 
a,'I 1 ir- vw trh e3 A in "a 'ifai11 . I W 1r At 14 to a I" titI. atillbil tll I l. t(Iitnignb ill!4"t 1tl .l4 I MA ? . 3f (il'.%zW ll ti- at! ti!I .41 t , *hor t ist dt~x . C z*Q.'% 

bi -Ii*h a tll if lil i,A -itt At,,if l it l 'iiit-l l;lcttfc-! f l ira it " 4fiaC4 Ii t l he 

ftl* f v "fi e li $ I ti ff i, 

ab I a-l;tr,;.,t 0! t i t '-I1at-1 , v 'ft I r t ! il iJt. i -ft%-
Ai1rt iaat- ta iiot if i ir t lati .o.i. l, a ! d!.i l l IcIt. t- A appl y I ft ti tiv 

hil h V.3l $i,a a l *r lIr , t I fiMr I itI -c l , -Ilte !I . -iat ei rtil aat,fill I llub 
tIti t rtiI t ia !p1 t 2 1 C. !aAtIde, Ia Na.3Ii a,I i -t !a t aottifil if 

y vttyr soti!i ellip 1.3 to ii1!w t!€ ,h.--t fc-tlilieeiasl!alilIcot I t 

Vw it iiA0AitI c A r1 -it a ac-.i taig n ii-', it l *l. iv i ti.t i ,c-f.1t a 
tb4tita. le -i ,t ~I -oCA aaua -i~t A'I e (tr Ift Igen' t I l a.31' o~f t a It1 . i0A0, ftit
 
lif t0.- 1 "mat-i, 1 Ilt Ir , h'! l; leai (a laift ofr fitft i I. i, tafi ttlti1 ,i ft laao 111
 

ai.t. fstir la t c-tt ai vt Ii iI r illrhai aa,s ! orlat i tef!1 . ii at al Iasle kit 
lajit! atI , rta, . ti , i fla.dli it, r -1',, j fal ai'PAs t 'Ai vi tiVi o tl i . hitiltI4i tI tit 

I ifia I t"t tir amr e4 ! II l it toiif v 
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3.2 Food Crop Research Project (FCRP) Activities
 

During tht- early stagtei O the FCRP , Lilt- participant tratnles werit in the 
U.S. working onl hteir gradiat t- ,itudit-h. Resetarcth actlvitites began soon after 
Dr. Thoimat Crawford arrived to ,itumv the Co-D)rtct,'r (Soil Sciencte) potition in 
March of IIIH4. Rest.arch activities hav. expandetd ai tho Co-Director (Crop 
Science), 	 fir. Victoria h arcartan, arrive.d Ii early I9M5 and with the r.turn of
 

ht firtit tralinev, Mrti. Ivont Andrado, '.Sc. in Plant Scitnct-, in October of
 
198 . Rectanitly, in Septembor 1986, thret. other trainees havv returned after 
complettlig H. Sc. de,,ret'u. Itsving Jtuit retLrned, these young retovarcherN are now 
beginning to ortnit t,the ir retitarch prugrams at IN A. 

1.2.1 It grams 

The*t. awll Jh.Ii l|-t inclot*,, rev..ir,, activititi which have btetn completed 
or tare in prtgrt,-. Itil m iniirit ion w,t obtained from diticuwaionti with rng. 
Ilorart, Soar.et (Prt,I,, oft INIA), fir. Victoria Maircarlian (Chief of Party and 
Crop sc,tenti mt ). I' '!.srk lit:r (Soil Sc .f nti t) , ' r. Carlo-, L. 1. Silva and Hrs. 
Ivone Andra,l (k,-1.*ar. t At',rd o tit ,t 1I IA), 3nd Drb. 7. . Van hlarten and Achim 
Vi-rechtit tht krI.' litt-clsti- |PA Mna an nt 'rto I ect . A rataconl tiource of 
ln!r,,r..It i,11 w.J th," rtin al rurt mttstfltted by fir. Thlian.i Craw!f ord t tthte eiti of
 
hi, totir [ (1. . tr, , .. t ie itcluidt.:
i, r h ,attIvitt , of 'CR0 

1. t,.i,.t.* tl,!ptiy. I, I chsr.wa t er i ,ttof ntitne itp-do it at, the 
(it.a.- lsti~ ( al I isa.a I I I $#!.It I'm pt lv~ . i is pt v ent t i fi rr. T. (:r~twf ord at 
filaa rrp,,,tt [ liJ. 

.!.. . Y-i.tl,t '," m lt ra-im l ., taktc-t from the 4t . (enebria irrigt-
v,I t ht, %s ,jft ,Itickint.1 .d tit T.


I Iii.
 
t itA|, je, t ,, t rat 	 Dr. Crawf ard', itoil report 

I Ii- I. nt 11Y Iit IaI mt-* rIi td- on tih reprodiclIblI ty II the t r4d1­
pt-
It)itl4 tafim f,,a r a I I- -I) fIt ( pr-de. Hetitt u prete nted tit Dr. T. 

.. I* I w. tv tt-f4 4," naittpiI fig at Ill ft t 11no Iodpt. S stvt 1'arm ( J1.Sv) 4 n d 
a taI$.3 Vg chrmleal ,3taon to cliracterle Wat.er slislity 411d.1* 1 )1 

I,,aam lI 0,,t- 1.I1l li Ytai I, * I,,!leJ.f 3 tt , nh t Yvet b reetrepiortsd. 

I . 1 Vt: . trl ti,..t t i tta tu,,-	 vriytt1 g,var a !ar hIgh ylIng pago 
t 1-l t tarilt ,,ltlett.d rol t ta ago;lf~b b0af lwl wr * i ifi a tI.upr,'l a,,Ive 	 a,,I 

Of,Ia li W1-It h I te:t Il 'l t,'I ,t Yet aft$1 . 
-, ( ae } ,1ah It , *t~tIIOl,, trt., 1h!. o- Iii r.t.al Vialgaf ti Ietn, 1 ua,.o * 

IsI ioItab ( l r a ~au r rt Itit!") atil ChIltirar 4-atts.agt mit4e r y I f I a I ror 
IC'0 SA1 ai41 lII tCal-, t . it1 titeahed fit'-1r,31 Mati h4 ag., 9t4t4A', I vl I ttV,.I Mnt-
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9. Prickly pear cactus (Optunia ficus indica) and JoJoba observation 
nurseries planted at Sao Jorge for multiplication and possible field trials at a 
later date. 

10. Grain legume nodulation studies: 

(a) Pot study of nodulation and dry matter yield of cowpea, pigeon
 
pea, common bean, dolichos an(! lima bean using a dryland soil without inolcu­
lation With Rhizoblum. Apparent differences noted in nodulation and growth.
 
Data not yet reported.
 

( b) Pot study, same legumes as above, with and without inoculation
 
with effective Rhizobium. l)ata not yet re ported.
 

( c ) Field study in progress with pigeon pea. Inoculated, tininocu­
lat'd, and plus N fertillizer tr, atnents. This is a replicated, on-farm trial.
 

11. Collection and characterization of local germplasm of sweet potato and 
cassava. Also, begilining, to multiply and observe Imported sweet potato
gerinl) asi resisltant to Cvl,is sp. and cassava lines from Brazil 

3.2.2 Evaluation
 

The go.tI of the FCRP 15 to iimprove food self-sufficiency, rural employ­
ment, ruril Incone and nutritional status of the Cape Verdean people. Expected 
outputs iro researcli. activities are: (a) a national research plan which 
addresses major con,traints to food production, encourages inter' Isciplinary and 
Inter-proj e.ct coo)peration, and provides a research framework for integration of
 
returning t.railnees ; (b) Init iate, research projects with an applied, problem-

Nolving orientation; and (c) e'stablishes a "oresearch orientation" lit INIA as
 
mani fIlt edi by piubl i shed 
research reports, regu lar in-houset nem!niarn, and an
 
Annual Agri ciltural Rt.tivarch Mt-,,tng which bringt togethvr all research groupn
 
and do nor pro Iec t research ista f.
 

Tho, FC1i' w. orig,irall I Y int.ndd to beg in a t lvit Ie ill 1982 , but act slal 
Impl erli t ll did not hb.gin iuntil late 19H3. 11wst of the long-term traenee.s 
are %till It th, .U.S. or hv.e' only recently begun returning. Thus, the, FCRP and 
INIA ti:v, rot had ufiffci'nt it tint- nor In-country ce.near(,her! to estabith h it 
ree'ar I )i erit itIin at, d ' Ined above . It In e'xpe'ttd that regilar ti, inar isor 

publiIl,rd re'lprtts i f exp.r I 'ntal re'0u t i, e1nd( the' amniu.il n tntiny. will he uinder­
tsken i f)e' the. proj s.c ertrd . TIhli eva 1 ocu,, oi ruasl 
act iv!t ,'... h ' v enet naii otal -i'.rr l, 11 

ation will a0t!1 retisearcll 
ini wl telop of r,.e r h tai wo)rk. 

1.1 oth.r Major Agronomic Retsearch Activit|ets at INIA 
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adequate or below normal rainfall [14]. 
 3eed 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. In one trial at Sao Jorge, sorghum yield was 5,000 kg/ha. without supple­
mental irrigation and 500 mm of rainfall. 
The best maize yield 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

yield was 1,380 kg/ha., while the best yielding local maize genotype produced
 
only 620 kg/ha.
 

A major research effort is the Integrated Pest Management Project receiving

funding from GTZ (West German Agricultural Development Organization) and from

USAID. The IPM funding from USAID is assured through March 1987, leaving the 
future of USAID-supported IPN 
project components uncertain. The GTZ project was
 
initiated in 1977 and 
is currently funded until 1989. This continuity has
 
permitted the development of functional, problem-solving 1PM 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
 
these pests, parasites or predator, have been identified, multiplied in labora­
tory culture systems at Sao Jorge, and released in crop growing regions of Cape

Verde [151. Although formal studies quantifying the actual impact on food
 
production are lacking, there seems to 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
ttrm 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 project design team did not perceive the intimate 
association of irrigated and rainfed agriculture in Capn Verde. A possible
explanation may be that the design team visited Cape Verde in June (1982), and 
there in little, if any, agricultural activity in rainfed areas at that time. 
Likewise, 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 
thon, that do, 93% have only restricted use of water from wells or springs which 
dry up during the dry sason or In drought years. Water retention and infi!tra­
tlion on hillsides, recharge of groundwater, and control of runoff are important
determnantL of water supply in wells and springs 15, 8]. Similarly, runoff 
from hillsides, culLivated inder the traditional maize/bean intercrop system, 
causes siltation of well.. anid flash floods which destroy irrigated terraces and 
crops on the ribeira floors. 

Lack of a significant tesearch effort within the FCRP also limits the 
potentLial for linkages and cooperation with the Watershed Development Project
(655-(013) which in attempting to build conservation structures and extend 
Improved technologii.s for tabilizing hillside agriculture. It nay be argued
Lhat ail agricultural resource,4 are in jeopardy unless improved farming systems 
are developed and adopted on marginal hillside land identified as rainfed 
agrictl Lure. 
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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 soil 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 newly

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, if 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 trainees 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 yield

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 improvedl
 

4. With the major emphasis on irrigated 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 season to irrigate field experiments as planned. This appears to 
result from conficting water requirements of the crop and l iventock production
activities on the research station and the water needed for irrigated crop
research. At the JLoSF research site, the rnoilln are saline and water quality
(salinity) varies consi-derablry due to overpumping of wells, again for 
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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. If the FCRP is to have a measurable impact on the increase in food
 
production, to be verified by national statistics, then it will be difficult to
 
measure. The original Project Paper (PP), 
states an "increase in agricultural

productivity, both irrigated and rainfed farming". 
 The EOPS verifiable indi­
ca.ors 
list how this will be accounted for. The evaluation team suggests that
 
if 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 scientists who have 
now returned to
 
provide the foundation on which to build. Wit 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 Departmeat
 

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 Fl-16, 17 of the PP). 
 Timothy Finan, University of Arizona,
 
has been the Economic 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 
is to return to take
 
over as head of the department in 1987.
 

Mr. Rodrigues spent ten months in short-term training at the University of
 
Arizona. le returned in July of 
1985. There are, in addition, three other
 
members of the Htaff of the department whose principal duties consist of inter­
viewing 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 Fnembers. 

The Social Science Department was created with parL of the staff formerly
attached to the Gabinete de Inqueriton Rurais of the Ministry of Rural Develop­
ment. It has been in operation at INIA since March of 1986. The remaining staff 
of the Gabinete de Inqueriton Rurais was incorporated into the Gabinete de 
Estudos e Planeamento of the Minilstry of Rural Development. The Gabinete de 
Inqueritos Rurals was responsible for conducting, the census of agriculture in 
the late 1970's. 

The department Is housed in an office into which five deslks have been 
placed. All of th. st aff work in it. The department does not have a budget of 
its own. 

4.1.2 Socto Economic Survey 

In t he' PI'(Page 1-7), a "comprehen.1 e ,urvey and analysis of the Cape
Verdean rural economy Ito ho'] carried out by the IitiLtute itcooperation with 
the Economic Anthropologitst and Agrlcultural IEconomint who are part of the 
Technical Ani ntance Team" in stipulated. Thin survey has been planned in two 
phaHP,u: the firtit, it itample Interview survey of the inlands of Santiago, Santo 
Antao and S4o VIc-ntt.'; the second, an Intenuive study of the farming systems
used on Saint lage I,land Involving re-Interviewts of the name fairmern ovr a 
twelve-mont h per iod,. 

The firt pha e.m,intLiago Inland norvey hlnt beeni completed nnd two reports
have been written: CIhzracterl tlc of Santiago Agriculture by Timothy FInn and
John r. Bl lknap (FCR'" 1984), and Family Farm Survey of Sint ago, , rt 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 A gricultura de Santiago...) and printed for dlqtribution. 

Field work for the first phase was completed on Santo Antao and Sao Nicolau 
Islands in 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 (irrigntion, seed, 
water, fertilizer, insecticides), sale and consumption of products, livestock 
owned and several other items deiling with household characteristics and atti­
tudes of farmers.
 

Elisio Rodrigues anti Raul Varela, whose stays at the University of Arizona 
overlapped, have participated in the analysis of tile Santo Antao data. Varela 
is 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 island of Santiago, a
 
total of seventy-two, have been selected for study from among those farmers who
 
wert. found willing to participate. Fourteen are women; all farm full-time.
 
Owners of large farms (by Cape Verdean standards) were excluded. Those who were 
selected art intended to be as representative as possible of the conditions 
faced by farmers in each ribeira. These farmers are to be studied through-out
 
an entire agricultural cycle.
 

Initial interviews yielding background data on each farm household and on
 
each farm have been completed. Among 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, producttot., livestock, cost of produc­
tion, income from production, household expenses, non-agricultural income and 
diet. Follow-up interviews are to be repeated every two weeks for one year. It
 
is also intended that Interviewers will weigh production, measure land and
 
calculate its area, and verify the availability of irrigation and the incidence
 
of pets; and Insects.
 

The farming ytjLems research data ore to be used to identify constraints on 
production, to identify needed agricultural research, to reveal needs that can
 
be met by action programs, and to arrive at recommendations as to the means for
 
transferring technologles developed at INIA. The 
 par.icipating farmers are 
expected to no rve an conduitt for the introduction of new agricultur:al practices 
ant their farnsc ai 9il te for teitting and demontrations, thus negrating, sociali 

citence rtiv.arch, terhntcl agricultural renearch sind extenstion.
 

4.1.3 Evaluation 

The trailning program e'ntablilshed for the. Social Science [),partment staff 
has been, to lat'., iiicceinful. Training tat been and Il being closely tied to 
the skillt re.,leirted for theIr work In the department. There in a ditinct need 
for an Agricul tuntal IKconomlitm * Thi qu.tt.tion lit diticuteed more at length i the 
section dlevoted t, Ihi. training rompoient of the project. 

The PIthatv I anrd I'hat' I1 rural surveys ha vi. be-en we'll conceived. The xtaff 
of the, Sociil Selence' Dfelartment itt experiencedoand competent at gathering data 
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in the field. The technical assistance provided has resulted in a sound
 
research design for both phases of tihe rural survey which have been 
 or are being
conducted with skill. The farming systems research has the potential for pro­
viding significant 
analyses for designing research tiLat will contribute to
 
increased agricultural productivity and improved rural well being.
 

It will supply data on yields, profitability, cultivation method., 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 is particularly important since 
all data that rely on land area (e.g. yields per hectare) are compromised by
uncertatinties associated with the inexact folk concept of a "liter" of land. In 
a counltry for which there is very little reliable data on agriculture, the
 
survey performs a vital function.
 

It is too early to say how well these results will be used. The agricul­
tural research program is in its infancy and the exterlsioll service in the 
cradle. The potential, however, for significant improvements in agriculture if 
extension, social science restearch and agricultural science research work hand 
in hand, Is great. Suich a collaboration would be, to our knowledge, unique and 
innovative and could serve as a model for otlier developing countries. 

The report titled Characteristics of Santiago Agriculture (1984) by Finan
 
(anthropology) and Belknap (agricultural economics) 
 is sound, useful and well
 
written and an important contribution to the literature on agriculture in Cape

Verde. The tLextual material is clear. Some of the tables, however, are 
dif­
ficult to understand because column and row headings are uinclear. The Agri­
cultural Economist appears to have contributed little to thin analysis although

listed 
as the junior author. The report titled Family Farm Survey of Santiago
 
(1984), authored by Belknap alone, consists 
primarily of raw computer printouts

of the survey data with little or no analysis or commentary. As such, it is of
 
limited utility. To date, there is little 
 evidence of a useful economic
 
analysis of 
 the Santiago survey data. A report by Finan and Langworthy (Agri­
cultural Economist replacement for Balknap), based on Phase I oata collected on 
Santo AnLao and Sao Nicolau Islandts, has been promitsed for delivery in October 
1986. It is to be hoped that this report will contain a substantial agro­
economic analysis. Techntcal asnist ance in agriculttural economics has been 
handicapped by lack of continuity of personnel. 

The Social Scietre Department at INIA and the rural survey component of the 
Food Crops project appear as:tstep children, accepted into the family b'tt not 
accorded equal privilegen. The second phar t of the rural stiurvey in handi capped 
by a lack of gasoline and of tireN fot the vehicle to be oteid for fieldwork. 
Office, Npace is crowded, and office equipment aid .tuppl ies are inadelquLate. Pa y
iii in arrears (thi" may be true of all INIA employes). These conditionn are 
detrimental to productivity. Furthermore, although the training provided in 
HOc al sences has tIen soulld, it has been meager. This In a dei1gn fault of 
the project. 

The project lnliagmvit aid INIA administrati on tare to t). commhnded for 
attemptiing to remedy thi 'a situitlion with short-t erm training. However, when thet 
project 'nti, an thing, now fstand1, there will be only one profesi tonal trained 
at thie M.S. Ivel in t hl, S;ocial S!cience i)epnitnent. Thi isit not #enough to 
devellopa i strong pr gran and it leawVe tihe department highly vulneratleishould 
the one graduate level profeitonal reasie to functlin. 
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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 thePh.D. level in crop science and soil science and seven at the Master level in 
crops, soils, tzrigation, vegetable crops, fruit crops, entomology, plant

genetics, social science 
 and business administratLion. 

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 in training for M.S. degrees and two for
the Ph.D. degree. It is anticipated that by the end of 1989 all of these

degrees will have been completed and that the persons holding them will have

returned to Cape Verde. In addition 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 trainees, their field of study, level of training and return dates are 
in Table 2. 

4.2.2 Evaluation
 

To date, the training component of the project has been a distinct 
success.
 
Trainees are intelligent, motivated, and either have, or probably will, complete

their training nuccessfully and return to Cape Verde. Needed training was pro­
vided on a short terr. basis, even though not anticipated in the PP. The
 
trainees complement and strengthen the INIA staff which was on hand at the
 
beginning of 
the project (see Table 3). enlarging the pool of professionals with 
graduate degrees from three to 
twelve. Th!s 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 is still being installed and the official opening will be
held later this year (19H0). Nonet-heless, some loans are being made and there
is a demand for library services. Thin demand will increase as trainees return 
from the University of Arizona. 

Books and journaln have been selected for acqui sit ion in two ways: recom­
mendailons by contiultant, and recomnendatLions by the staff. The staff has been
consul ted especially with regard to journals to be purchased but has also made
recommendations regardIrig book ptrcha eH. Al so, the library staff will identify
titles It believes to bt. relevant to INIA's work and submit these to the appro­
priate person" for their comments. Proposed purchases are reviewed and approved
by the president of INIA. 
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TABLE 2: TRAINEES SPONSORED BY THE FOOD (LROPRESEARCH PROJECT
 
(ALL AT THE UNIVERSITY OF ARIZONA)
 

Name Field of Training Return 
Study Level Date 

Ivone Andrade Plant Breeding M.S. 10/1985 

Julio Almeida Irrigation H.S. 9/1986 

*Luis Alves Agro-Climatology Ph.D. 1989 

*Jorge Brito Soil Chemistry Ph.D. 1989 

*Julio Fortes Field Crops and M.S. 1988 
Water Harvesting 

Jose Levy ilorticulture M.S. 9/1986 

Zuleika Antunes Nematology H.S. 9/1986 
da Silva Levy 

Hadalena Macedo Business Short 8/1985 
Admiristration Term 

Joaquim Morals Library Science Short 10/1985 
Term 

Julio Morals Soil-Water Relations MOS. 9/1986 

Elisio Rodriques Social Science Short 6/1986 
Term 

*Rnul Vareln Economic M.S. 1987 

Anthropology 

* Still In training, September 1986 

31
 



TABLE 3: 


Name 


Carlos Andrade 


Maria Manuela Azevedo 


Maria Helena Barros 

Jorge Brito 


Carlos Carvalho 


Carlos CoiLinho 


Rosa Correia 


Osvaldo Critz 


Maria Helena Delgado 

Idalina Fernandes 

Maria luisa Lobo 

Hieldler I.opes 

Adriaiio Miranda 

Costa Rosa 

Joao Rosario 

Maria Manuela Santos 

Anadetu Sllva 

Carlon Sllva 

Harla T1xeira Vera-Cruz 

Daie1.l Agapi to 

Al exandra Maemo 

Cnrlo'. ontttIro 

*hou, ri rf'ano 

Itr'lw Nn,,cismento 

Rill 811,v 

INIA PROFESSIONAL STAFF WHO ARE NOT
 
FOOD CROP PROJECT TRAINEES
 

Field Training 

Cartography B.S. 

Entomology B.S. 

Soil Science B.S. 

Entomology M.A. 

Entomology Tecnlco 

Engineering B.S. 

Agronomy B.S. 

Agronomy Tecnico 

Agronomy Tecnico 

Computer Science B.S. 

Entomology Ph.D. (in training) 

Food Technology B.S. 

Agronomy B.S. 

Agronomy B.S. 

Agronomy Tecnico 

Agronomy Tecnico 

Agronomy Tecnico 

Agronomy Tecnico 

Agronomy B.S. 

Agri-Meterology Tecnico 

Agri -Meterol ogy Tocnico 

Agri-Metierology Tecnico 

Agr l-Met . ro Iog y Tocnii e 

Agri-Mi.terology Tocnico 

Agri-Meterology H.S. 
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This process ha1s resul ted in orders be Itig p1aced for thirty-f iv' journala
titles. It fs expected that ten additional Litles may be acquired through
exchanging INIA's publications Revista Investigacao Agraria and Vida Rural. A 
few sets of Journals are already oil the shelves. Back issues for the past five 
years are being ordered for each journal to which the library is subscribing.
 
Reference materials that permit searches for journal and book Litles and 
 for
 
publication doita are on hand.
 

Books began to arrive in October Gf 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 doe:; not nlow have a budget of its own. It Iti intended that it
 
will. All act lsit Inms to date have been 
 made with funds provided under the
 
FCRP. A c Iass if(cation system for books devised by the librarian Is In use.
 

4.3.2 Evaluation
 

A good start hati been made toward the establishment of a useful research 
library oriented towal-rd the needs of staff at INIA. A few steps have yet to be 
taken to complete the organization of the library and maximize its usefulness. 

Space Is ade'qucate and well allocated. Equipment and furnishings are
 
virtually complette. Al excelle t stet of procedures hata been adopted for the
 
selection of booksi and journals for purchase that should build 
a library of
 
maximuM utility to tlt. staff whille conserving funds.
 

4.4 Agricultural Extension Service
 

4.4.1 Dencrlpt in 

The extentiIon service, 1)1reccao-(;eral de Extensao Rural, was established In 
1984 and given 1i)rectorat.e-Geeneral statui itn -July of 1985. 

Extenion workers are trained tit INIA'a Escola de Formacao Pollvailente. 
The curriclum tcosilt s of three years of general agriculture courses at t he 
high school level foll owed by a year of traifing It extenloon methods. 

There- atre ow twenty-one extenst1ln agents trained at the INIA sichool. 
Their t raining was, complete'd in March of I 9 8. The extent, ion tie rvice hai but a 
few months of e.xpe r ience fit he fte1,i. 

The t ralniii g prgrf:1 , lihe con itrt tion of h lldingti and the. purchati of 
e'quipment waq ntded by an Itaill an government proje'ct. Thli phane of thie project 
hait now been conpl et ed. Consiultation m)id profentunional anstsitance will be the 
priicipal activity umderta*ken durng the remaining months of the project. 

Cont ininig traininig for 'Xtettlof ise'rvtie petrtonnetl it to be Conducted it 
heiidquarter. mingot atlIt S aioDn and the CEscola de Formacao I'olivalente (INIA) In 
Sat) Jorge. 

The Afrl cin-Amerlcan Inntttute 1i sponsorin a train e Ii extenoion at the 
B.A. levtel at the luniversity of Arlzoua. 
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Three kinds of programs are planned by the EX<ension Service. Work with

community groups, 
 with fiarmers and with homemakers. There is, however, only one 
extension worker assigned to work in this area. 

Rtglonal extensilon centers have been established In Tarafal, Santa Catarina 
and Sao Domingot. on SantL ago Island. There are eight CenLertr On Fogo island 
sponsored by a Ge rman project and two other centers on Santo Antao. 

4.4.2 Evaluation
 

Although the Extension Service Is not supported under the FCRP, the rele­
vance Of Its activit es to the achlevement of th" project's goal and purpose is 
obvious. The Extension St rvtIce' s will ingness to work In collaboration with 
INIA's research program Is heal t h anid thould he encouraged. 

The 1)ireccao-Geral de lExtelnso Rral Is still too new to have implemented 
programs and achieved positive results. Yet, its success will be crucial for
Cape erde'n rural development oarticularly since its rural population is mostly 
lliterate and poor In reiources. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS
 

5.1 Food Crops Research Project
 

5.1.1 Project Coals
 

There are probably few, if any, truly new lessons to be learned from this
project, especially from til operational point of view. The operational prin­
ciples that have been known for years Itill prevail and need only be restated as 
suggest ions. Technical I.oisns leatrned are mutch more important in the FCRP in 
Cape Verde thanllight be expected in any other ctuntry in this region of Africa 
and will be ampIlfied III the following sections. 

A. Operational l.tsisons; Learne'd 

A.I. Plan of Work: The. Project Paper (IP) Is an imperfect working

document ,as iriplied by tht. design team. The contractor should prepare an up­
dated work plan upton Initiation of activities that is agreeable to DONOR/

COUNTRY/CONTRACT(IR. This should be. reviewed and amended as experie'nce is gained 
or as needed, 

A. 2. Proj cct Devt, lpment It became evident to the evailuiation team
 
that tilei socio/et'o, it: surveys shouldt have been comple'ted very early 
 in the
 
project, if not b,.fort., to provide the 
 necessary guidance to crop stlection,
 
cropping systLetrs aa ,ar.iliig syste ns research 
 that would Increlase agricultural
 
produc-tivity.
 

A. I. Conult iet ffectvenesis: Consultatts are Ineffective over the
 
long term if Nat ion:il Couni.trparts are not involved in defining their need 
 and
 
in working closely with them. If a 
 consultant Is highly effective, every effort
 
shotild bt maleh to retais thi, i Individual'is aervices over the duration of the
 
project. The scoipe' of 
 work for short term contiiltancies should be designed to
 
atsist the INIA researcher staff 
 to carry out research activities of the
 
retearch phitse of work.
 

5.1.2 Agronomic Research
 

A. pevific Research Recommendations 

Tht. FCHP tshould attempt tot better support and Integrate with the INIA 
dryland retit.,treh program. ThI program has far too few resources in relation to 
the. plvotil import int.of r.s Initfd agriculture in Cape Verde. Indee:l, the Ixten­
s ion let'lalit. o, t heeW terpshed Devoonent eet ,, lro 4r. Tom Gardnter, 1i ud Icated 
t lt ptlll ic wotkt, voini,.rvatian te'rr,,',e adlt contour furrow conitruetLion will not 
preiv tiltem xImuini hetitf itti tinli . farmern ' I ti1c rte'iti ae I Iproved t hrough inprivcpit
criplt)ln, tigt.stcmti tit) !hey 1ian afford to) malitain thet*elt ttructorea. Produet ivity
and et-olionic viability .f rainfe.el croppi ng taynterft hati been itugge.td an nuf­
fIce'nt Iic~eet I ye for (tarn.rs ta take an act lye role in tle- prt Lt itonof their 
l nd,. l'rot.enr low-ret troppItigan nyemte ofr(i .I trw Iinc'et Ive to conerve th 
I a.ilt. 

A.I. pel I cati urt -term ret,onmm 'ntitlat lon it' lid,*: (a) caine loiin-term 
tritte. ( ,h. ,) li rAlife'd norgutum prod !-t ioi inolt cel ; (b) tit litg-ter m tratlitee 
(I ,r * ) It sel I/plait/woltr re|attlei foer raoltinftd nyotems, with emphaitls on 1ol 
fertIlIIt y aiid sil wateor htlatve; U ) r441 teta, fent I I atll nod 4lternate­
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row, contour furrow Intercrop pattern studies for sloping land in humid rainfall 
zones; and (d) FCRP backsLop support for Mr. Cirlos E. P. Silva's ran'ed 
research, including LraisporLaLtion, geruplasm collection of sorghuri, soil ferLi­
1ity anal yses, coordin;Lt ion and l inkage's with the Watershed [levelopmeft. Project,
and possible short-tern technical assistaince in sorghum productLion in semi-arid 
regions. 

A. 2. Spec if I c long,-term recoint-rndaL Ions inc 1ude (a) one long-term
traintee (M. Sc.) in Range Science, with emphaisis on management of arid and semi­
arid, marginal, sloping land for stable forage production, including Intro­
duction of adapted cacti, legume, grass and shrub plant spe-les; (b) socio-.pa
economic research on ma rketing and end- ise possibilities for sorghum; and (c)

testing of pearl millet 
 and other crops adapted to semi-arid rainfall zones. 

B. Basic O(pelratlonal RecomnendatLilons 

Over tihe short-term the FCRI' shoiild si rive to establish a functional
 
balance between irrigated and rilnted crop research programs withii INIA which
 
better reflects the rel ative importatnce of Irrigated and rainfed agriculture In
Cape Verde. Thus far, FCRIP sponsored training has emphasized irrigated agri­
culture vith six of the eight long-tern trainees specinlizing in research areas 
related to irrigteLd crop production. Only olle trainee Is working in research 
areas related to rainfed crop prodtct ion. If possible, the FCRP should consider 
stippor t ig 01v d'velopmen t of anl expanded ra infed agricultitral rest,arch Leam vi a 
long-term training at the M..Sc. I.vel in raltnfed sorghum production and
 
soil/plant/water relations for rainfed systems.
 

Althoutgh it Is rt-cognized that tiorghum In tit a traditional human food crop
in Cape Verde, initial goals of an expanded niorghium reiearch program could 
target. other utsti titch an Increaned forage production for goaLs, anld gra in for 
increased poultry prodt tion. The net effect of tubsiti Lutiing siorgltun for maize
 
in the, drietit reg ion would be to 
reduce the need for Imported gri in. Increnats
 
fario income, and to he lp titabllize vro ion on these margintil 1aridti. For 
vxample , egg produtction has Increaetid ne.arly four-fold to 3.1 x 106 eggs/year
and broiler prodcttiton two-fold to 200,00JO/year in the 4-ye.ar period from 1981 
to I'M (61. Aniruail feed requirenents for egg and broiler productton at 19HS 
Ieve'.lt wotld he about 12100 totisi of gilnil which reprettntsi over 3 1" of the 
averag .. ailln.il in-it-okbultry maitz productiton over the pati 12 year,. (61. InItial 
in-coutintry ftold trial , have clearly denmntrated that tiorghua yieldn are more 
that double thont. (t m.it ze in low ra nf,ill iareai (12) and yield nt ibtlit y and 
h4tovi'r ptodtc ti ot for Voatwi anld cat tle 'oueiltt l tIy extcted t hit of mait,| under 
drought t r4.h*. Thiti -,1t,111141 h.. puritu,.d to hicrea'i oirinner Itoiii ,tti.1 
improved llttritit)lO tt ,ittit. (,I the rurai l t'-'v'r. 

Over t . lotiget term, expritienttI iu itth di fIrere't cul tivatri of gisIit
 
tiorghlum .tItI humari-n 1(4)t nay Iead to t he dIv.,Ii-lopmelitrookiltig d's d 111
of ,t h 
re Ipe, which provide ,in ,tCCCj..,111 11 4'1 for tht. Cape' Verdean lpieple. It is,
howe'ver, import.,tist tt t' - that neairly All reviewti of the ugritculturasl arctor In 
Cap, Vrrid.' hive. tit.tlug y reo smts,|d ti, sipvnided retarh ef fort oti 12,,i srghum 

, , / I* odItd t tour w,1r k il
31. ,, r it yetA Cnpn , l. V rde I4v .i t 'aviti'tiv'#rin 

tht, F t l I'roj,,t liit, ,rt,fatle I,.port from It'iAl!b Water IN itititrt i Prolv.e.t (I1979­
19'., (: 'c !#i',. l0) tsIt,'0 0 '." lFoodt Cro proj Prl l'r al. ouildnti t A,'-C-1 Ii. C I t.,ir'lr 
lno hv," a n.,JI lo lr it, a(OIttl tllt(l-, r'.peially oti t1s1tor tos trtkeevt . 

trtalmmun iii, of , -eil l l difr it r stig, .o'uIrl , 
plan1tIng dt 

1l mci rohat iitr, t w, harvei T l practicer' 
en * p1 alt 111puilat tots, 0n10 rert ililly varint itis" I'))1. The iiortatsce 
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of an Incroased sorghuti (tnd millet) research offort wits eIphas .d 

report. The t, im siggeSstS t hat the, potentIal 


.also te. iit that 
beIIe fit S of gra in s)rghun and 

Pearl millet as animal and pol ti y foopd to enhance rtral Incottii be invest Igated. 
The evalut iton team also suggestS vnlist In the se rvices of the All)-slponsorecd
 
small-runtant and st) rgh(IM-lL-arl millet, CRSIS proje cts.
 

The proje ct staff s;h.lvld prep, rv and puabiish lit ia fo rali report ,idetailed
 
research plan of work and activity -iich-hedule throulgh to tht-I'd of tte present
 
FCRP. Al I research project s and 
 research expe riment i shot)ild hei described fit
 
sof fi ci ent deti II to 
idert Ify oh')ecL Iyes, methodts and livrs.onne I Involvtd.
 
PrioriLties should be given to applled, problem-solvin g rose irch as has been
 
suggest lsewhere this eval
ett Iln t lon. Stggested cr Lter linc tide projects
 
which: (a) ,iddress known or lIktly prodctiti const raIint,s whi ch prtesently
 
exst; ( ) sort out , know tecnhnol .,,y, t t. irferable technolo,,y and rv'-eiirch
 
need ; ( c) hive a hI gh )robab lIt v of ucctss and wi I I lead tt) idtnt if icat toll of
 
Improved and fevat; IIle c rop an,g.ennt,iit tchztolog tes ; (d ) vailLaiI t v of IN IA
 
researchtrs who wlII11 )lt inie I n relatt-d af
to work aretas .tr Ihe FCRI' Is tvrm-

Itated ; tnd (ve) provide Opport unitI v, for inte rd I sc I ptI 
nar , mid intr-proj ect
 
c ooI) t ,i. t sL.Ih t ha'it 
 tarta:,1 andi I n. t I I it I tnal resotrct, aItrts Ic eie , nt) 

t IIut ed. 

(',are .lft Iti !,. t ik'i t,) avi ld1 conpl t- K v xptr I t ( * gv I Ivitnt a I s I gnt. 

factoriali , ,.tc'.) or Ion,-t.rr 
 rot itlotor ,, st .dle. during th, eirly vdevelopment
 
Itage o.) re',arth pro , t St'i;i ,'Ilarly , ttempts. lhoull itbe rid., to tcre'­. t lt' ..
 

fully sel vct r,.eiiarcth sit., In i proleritt, Itor t liv vrop to. bei,
.ait ag rocc.otzi 

4 Lt (Ia .
d 


i,,g f rar 

rqirt red ti) idernt if y eepe'c Itv c roll-I Ilor e,0ic adt 


The' "CRP',hotild work t, di-vvl op .I lo ci: o,rli. id t ht ba ie ) lelt-dat-a 
res. art'h ct lvtt . ltI fir,
 

the rural ,turvey i.t ud I,so t,ave not p rovid tid ba, li l tilt or nat tlla fil vot t,t of labor
 
Iit)it , wt tvr, actt'ual yilId (in I t d.ard unit )), 
Ind farr ate price, rece',lved
 
fto r I mIlir ti nt 
 Cap .Vs. rdtn vrop i . On I y rogh ,.t I mIato* s .ra. pre e.nt I y itvaI iblt4
 
I'h .a'?I I I Af t h. rorItI f. rv'y will Ioclt (,a oht it 11ag It Iil(Io r t stit d Ata
 ' 


ReIturnitn e,v the
t azI-tr In )rotuct Ion tic i'"ie-t t I ohti I hticoI tll- tt i to part Ie ­
pat,' In hv i .IgIn r 1l)r v tl I I '1)-I. ,c ' uI. aeihtfI I .J l ltt' no IVhail. oc I, n it Ittil Ie t 

*J,°,t: vItf t tr r t itil ac Iittc­t t', I coa I u t d leretitar i a ,'en.¢,t pr, 

t Ic' ' I.Thi ,Nwill lIad t) anl 
 Imprev,.t, fotush I tthe i II .,prtetil-.rh p rojevts.

Select Itla ofI rlt, fcpr 4-xp|aan e., rt,!.,ira hI t rth wi 11 dlepetd oni a ,omi- mot Il) of
 
Lt il-I tI aii 1 . 1 it-t e'r-& 

It.I V r I r r I g It4,d c rep1 , C r IrIt, vi mit r it I alI va lst- per t t 
wit vf tpl I ed , 1ie4! titi t It. f.11 1,rs ( .V.I. ) per eata t , tr ot) 1 el , atitl ctirket 
dyo11 ',,, I liol . tii Iprea I V OW re'als 0 1VitM tli (llt tf '.pe'. I, e'tertned, ir ve .
)a1r ,iti t . t" l t1t, Iw,, e)la'et i i wit ha 1,ralel, t t , t fos ite t ill II otf, p lltiltIfi.'h a 1 .o 1erd, 

t o 1 ,It I.111 t ft e .jto har ve' -.1 t' ,lara 1 t t tit it Ia.| I I 1 ,-,elitt tit litt W0t 411 ,te 
crpe, pI,, l pe yo- ;s Th,- et erit.1 1I 1ofr I i' tt4, 1 I'[IN wIit 1,),. 11, 
Imar Ivev tntt II I 11|1lt a 4se. 1r t ip) 0.1 . .te'ltevh1ful u!:y I4 a I ti (I l ),1 ttalit Y,I,, 
rexarspl,., r,,tigh ,f-tImle et,.,, Iifi ,al l, |$1c n IVag.t v i "t e ,sit e'.P a yieldsh raIsg ftti 

t Ira tI Iti t i A I t) i e I Is M " Y 1 Ittil-at- 3e
be etrva lin ' witPtI, e',,e,,.ott j ltit l,!t li t,, th,,n liatt elrnll* Ity, t i 

't II ,o I I /htir I.l,ee crop ,itill
e,,,ia~'1 ,.4


itv < it v WI I t ,aititae.'t:,-tit ,
rI I I ,at p''sr 

1h,+', P-I,,!,- .,+ V+)le' 'CIJ It qtrf|)f) ;t*a1.rmttie1 .ied wi-lte uellt. 
11~~e he I'aot StaIgI I~dbtI t It , 1 r I . tsieaf~th44O it .4la Wilt ) o tift~a~ eI 

4V 1it 4 1,l y tf Irrloaitilt was of atI! the ability tee M iltilfrr hlt qJ411t ity 0f 
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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
 
irrigation 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. If statistical software is 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. Field experiments on management of soil salinity or
 
crop/cultivar salt tolerance should not be undertaken. Instead, effor, i should
 
concentrate on correlating water table depth and electrical conductivity in
 
coastal wells where salinity is a problem. Salt water intrusion barrier dams
 
might al3o be helpful in certain ribeiras [19]. The only pragmatic solution for
 
saliniLy 	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
 
soclo/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 All) and of the Government of Cape Verde for the agricultural
development of the nation will only be realized through the joint efforts of
 
agriculural research, social science research and 	 extension.agricultural
Future atsistance should explicitly recognize this interconnectedness and pro­
vide for the strengLhntn , of agricultural research, for the enhancement of 
social sclence research capabilitites and for the increased effectiveness of the 
agricult'iral extension nervice. In the absence of a symbiotic relationship
between these elements, the general goal of ratsing levels of living and of 
well-being of the population will suffer. 

A. The Rtaffing of the Social Science Department and of the extension 
servic, are exceedingly thin. Additional training 	and technical assistance for 
thevn. two areati of endeavor In essential. Equal ly esHential is effective com­
municat on and collaboration among these groijps. Specifically, the Social 
Science l)epairtment and the rural sturvey require additLional resources, i.e. 
traniportatLion, off ice Npace', office equlpment and supplien. 
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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 I
 
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 research should be developed to test two hypotheses

which, stated generally, are: (1) a re-allocation of oxisting resources can
 
improve the welfare of farmers; and (2) the adoption of new adaptive agri­
cultural technology can increase productivity. [See Agronomic Research 5.1.2.1
 

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 [71.
 

J. The farming systems research 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 among farmers without 
access to irrigated land, even though farmers who own irrigated land may also
farm rainfed land. Seventy-one percent of all farm households do not have 
access to irrigated land [7). 

K. Constraints and allocation of renources are different for farmers who 
do not have access to irrigated lands. Data in Table 4 reveal that on Santiago
Island in 1984 (a year of low rainfall), seven times as much labor was expended 
per unit of rainfed land as per unit of irrigated land (718 versus 101 hours),
and that men provided nearly 3.5 tlines more labor in proportion to the total on 
irrigated than on rainfed parcels (87 versus 26 percent). Other sources of 
labor, children and mutual aid, were far less important on irrigated 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 Hours* 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 
in Timothy Finan and John E. Balknap, Characteristics of
 
Santingo Agriculture. Food Crops Research Project/AID, 1984 (mimeo)-­
p. 16.
 

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

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

M. Working with owners of irrigated lands can produce greater economic
 
returns. Working with farmers who cultivate rainfed land only and/or who are
 
landless can yield 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 nut anticipated in the
 
PP except as 
referred to under Item 8, "Research Agricultural/Economist-

Anthropologist" [page Fl-1O]. 
 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 expected
 
to do the job of an anthropologist and of an agricultural economist as the PP
 
implies [pages F116 and FI-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 effecLiveness 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, internationally recognized classification system such as
 
Dewey Decimal or LC should be implemented. If not on hand, the appropriate
 
classification manuals should be acquired. 
 While the current scheme may be
 
adequate for a small collection, it will 
become more and more inadequate as the
 
collection grows. The cost of converting from the present system to 
a new one
 
increases every time a title is classified under the present system. 

B. Understandably, given the methods used for the selection of Litiles for 
acq,;isitlon, virtually every Litle Is In English. There also in a significant
appropriate bibliography in Portuguese published principally in Brazil. Annual 
research reports from EMBRAI'A national centers are generally free for the 
asking. These reports and hooks should be acquired. To be sure, most members 
of the professional staff, if not all, read English. However, this may not 
always be true. Books in Portuguese will be more readily used and understood 
and will e accessi ble to anyone in Cape Verde who may wish to use them 
regardless of forvign language skilln. There are professmonal in other 
aectLion of the Minli try of Rural Development for whom the INIA library could be 
an important resourco, Bookii iii Spanish which can be read without great dif­
ficulty by person; literate in Portuguese should he considered am well. To have 
holdings written in PortLuguese Jo especially important in light of i14- goal of 
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encouraging the training school (Escola de 
Formacao Polivalente) students to 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, if any, Cape Verde titles and no 
social science
 
titles. Much valuable material 
on Cape Verde has been published in "fugitive"

form, that is, mimeographed in 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 is presented in Table 5.
 

E. 
 To date all book, journal and equipment purchases have been handled by

AID and the FCRP. 
 Provision needs to be made financially and administratively

for the acquisition of materials on a continuing basis upon termination of the
 
project. The library should have its own earmarked 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 sho'jld begin after extension
 
service personnel have had two or more years experience in the field. It should
 
be targeted toward imparting extension skills that are relevant to resource-poor

Third World physical and social environments.
 

AID's overall development strategy for maximizing productivity and revita­
lizing the agricultural sector resource 
 base [22) in Cape Verde should not
 
ignore this essential activity.
 

'xteinston will be difficult with farmers who do not own land or who do not

have long term leasen 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 
improvementst on the |land have incentives to adopt new practices than those who 
do not. If, in addition, the farmer in illiterate, the task becomes even more 
difficuilt. Only the. exceptional pe rtn will try out new practlcHs and accept 
ritk under thetv circtintstal eN. 

ii. l'xtenion should be fseen an a two-way proces for the flow of Informa­
tion. Not only Ohould the extene ion service Inform farmers, but it 11,old also 
be informed by then. The choice of extention methods , of practicen to be 
promoted andtif agricultural reseiarch most likely to Nerve the needs of farmers 
should tll take Into couslderation the ron Idtion under which farming is prac­
tLced atd thsl chrarter iktics of thuse who farm. Thotse who farm, it tihould be 
noted, frequent ly tire women5. It also a!,pars that for many farmerts in Cape
Verde, fatrmliig In a part-tlm, 'ectilpation . An an"retiment of the 'ii factors should 
precede the choice of practices to he dlffus°ed and of the mi-thodt employed for 
their diffuiit. 
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TABLE 5: RECOMMENDED LIBRARY ACQUISITIONS
 

Cape Verde Titles
 

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

, Cabo Verde: 
 Formacao e Extincao de Uma Sociedade Escravocratel
 
(1460-1878). Porto: Imprensa PorLuguesa, 1972.
 

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

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

Finan, Timothy e John Belknap, Caracteristicas da Agricultura de Santiago,

Relatorio de Inquerito a Agricultural de Santiago. Praia: Projecto Food
 
Crops Research/USAID, 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 Corporatlon/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 Islands. Consortium for
 
International Development, Women in Development, Final Report, 1984
 
(mlmeo).
 

Republica de Cabo Verde, Estatisticas Agricol .s. Gabinete de Estudos e 
Planeamento, Ministerio de D,.senvolvimento Rural e Pescas, 1984 (mimeo). 

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

Farming Systems
 

larwood, Richard R., 
Small Farm Development: Understanding and Improving

Farming Systems In the Tropics. Boulder, Colorado: WestvIew Press, 1979.
 

National Research Council, "Supporting Papers," World Food and Nutrition Study,
Vol. II. Wnashington, D.C.: NationIal 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 5clence Department Training
 
Document, 1981-1982.
 

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, Iiubert, Kenneth Swandberg, 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 vols. 
 New York: John Wiley and Sons, 1981.
 

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

Journal.
 

luman Organization
 

Journal of [Dveloping Ar0a
 

Rural Sociology
 

Third World Studieu
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C. It may be necessary for the extension service to assume risk if 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 innovatiun. 

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

1). Two considerations should govern the choice of practices to be dif­
fused to the farm population.
 

1).1. The first are the characteristics of the practice itself. Prin­
cipal among these arte complexity, the degree to which a practice is difficult to
understand and us(; divisibility, the degree to which a practice may be tried on 
a limited basis; and communicability, the degree to which results can be com­
municat(ed to others. 

1). 2. The second is the "fit" of the practice with social and tch­
nical constraints. Consideration should be given to relative advantage, compati­
bility ani feasibility. Rtlative advantage is the degree to which a new 
practice is sulperior to that which it is intended to replace. Changing cir­
cumstances can affect the relative advantage of a practice. CoMpIt ibillty is
 
the degree to which the practice it consistent with existing values and past

experiences of the farmer. 
 Feastibility refers to the consiequences for adoption

of the pract l-e that art, presented by existing conditions of climate, soil,
 
infratructure and marketing.
 

Each sgricultural innovation netdo to be. evaluated with regard to accept­
abilty by the ultimatv contiumers, the willingiietsi of fairmers to adopt it, and
 
the ldeqiUay of t he I nffrait ructur, 
 t hit hupport % it. The latter includes meana
 
for t.he delivery of tivet.nhary input,, technical Information and capital
 
invetitment .
 

5.2 Recommendations R(egarding Vuture Aid Investment in Cape Verde
 
Agriculture Research 

5.2.1 bickground Assesments 

-
Wrin|g the ')I I yerr, of colonil rul", Cape Verde wis ,1 bildte for tlip)yig 
4gr|itlturil cotnmol t Ie.4 , oit her act ivi tr =, which orrved t he roling country,
*iign%of which trs, %till vIaible it the rijral areao today. It Malny w4yo the 
culture atitl i vi ,l otri.tiort, in Cape Verde, to n r, aimi lar to that fotund lti 
Centra l and MoIt h Ati fil , thiti to Afriea, lhwrvr - Cislit- Verde has bren lplaced
fit the Sael ihn! Alr i ait tittoin groupt tt he Al l) 0 n for tpportlitg agert olliuril 
reitr4rcIi * The Iechoco I 'g|=,- to tiedeve lolpest it the &a44 Afrl,'ian *imsistry=
Sregal, may Iot lir =,asily noor dlirrelly Irauoferahle litC41le Verile. The high
level tif oil I roqilts !oreaent ly iv ft Wlh i 1 titiM0t14i l 14 ye4lro o( ln4ppro­
iurl4te 4gr iciultt#rl terlatcol ogy trsntlrf, whIVh h1as1.4 t the derasfat itin of then4tural rouree Isase, The sfterta of (he preaent IN yerr drouight i4y, iti p4rt, 



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 oil the nutritional quality list, but its economic
 
return is 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 established at a single location in
 
1977. There is still no College or University in Cape Verde and all degrees
(B.S., M.S., and Ph.D.) 
are earned outside the country. The lack of education
 
infrastructure 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 
ir.ports 90% of its food requirements,

there is a shortage of water for all purposes, and there is a dire need to 
address the rapid deterioration of its land resources. Population growth is 
estimated at only 1%annually because of the high level of emigration,
especially to the United States and Portugal. Limit.fd educational opportunities
will curtail emigration as a population control mechanism in years to come. 
Since independence, All) and other donor 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 $5.6 million Watershed Development 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 agriculture projects in Cape Verde should include project goals
explicitly targeted for relative food self-sufficiency, farmer income enhance­
ment, rural e1.ployment and improved nutritional status. They must addresa (a)
Research Inftlitutlo:,.al Building for stability and continuity; (b) a systems
approach to production agricuture, i.e., crop mixture adaptations to watershed 
developnent and soil stabilization; (c) development of iafrastructure to deliver 
production inputs; (d) removal of problems associated with marketing as a con­
straint to agricultural production; (e) improved access to primary education in
 
rural areapi and Increased availability of secondary education; and (g) parallel

agro-11nduhtry dehve lopment. Several past agricultural development projects of
 
USAIi), FA) and other donors 
 involved high technology and are not coat-effective 
to matntain. Futiure program must be part.icularly sensitive to that technology
that Capet V.rde will have a reationahle chance to operate and maintain after 
th'sti., projects termInate and the' ete, rn.al support ends. Adaptive agricultural 
technology gt'lerateld within the count ry I' requlred because technology transfer 
,aione.ha bt',.n i cont rihut Ing factor to t t present ml utie of land resources and 
has not rentulted in Incr,.as,.d st'lf-utiffil|ency In food production. 

5.2.3 General Recommendations
 

The All) Ipro.ct g ,ls In tht asgricultural sector munt. cont silue to develop
tIho caipablilty of Ihet couttry to Itncreatie' Itts food crop production , stabilize 
tht deter ['ratIng iiitt ral retsouirce' bise, and Improve- tht income and nutritionnal 
levels o4 rural fant I r,... !Projectshotild be doigneid to develop thoste elempnts
of tle lInstl itill ia) l lastriltiiore whicli are neesrsary to maintain these 
delred otipuits mllid lel to the creatioin of n aelf-iiiiitnaing agriculture. The 
ftollowiig steve ,iit a itltises must N4' consildered with respect to the develop­
sent of more prr lirtlve agriculural hystemo: 
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1) 
 Soil 	conservation, water harvesting and environmental rehabilitation.
 

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 
utilize those crops best suited to the environment and to soil conser­
vation practices. 

6) 	 Development of the necessary agro-Industry infrastructure that can 
support a program geared to increasing crop production. 

7) 	 Development of the complementary social, economic, and extension com­
ponents necessary to evaluate, guide, and implement the programs. 

8) 	 National coordination and planning responsibilities 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-
Lure 	 projects presently scheduled to end in the not too distant 
future, the FCRP in 1987 and the WDP In 1988, program integration
 
appears feasible within the next 2-3 years. This would need to be
 
designed in line with anticipated achlevementu or End of Project
 
Status (EOPS) from the FCRP and W)P. 

5.2.4 Suggested Future AID Investment in Agriculture
 

5.2.4.1 Introduction
 

Past 	 All) levelopmt nt Projects have focused on environmental rehabilitation 
through the WI)', and inst itution building through the IM and FCR Projects.
These programs need to conttinue. To accomplish this goil , environmental 
rehab I i tat ion won ld requi re a la rge engineeri ng component, part icularly on the 
Isand of Santiago. The inpitttution building .,edn to include waternhed develop­
ment 	 ati an int.grated soil a.tnbllizing and cropping nystemi, component. To 
insure Cont finnity, lst I tt tlonal development mts t proceed at i rate which 1fi 
compatible with ecoomitc development In Cape Ve.rde . Conlinued Improvements of 
resa.arch faciltieti at INIA'n ctitraol re.earch station at Sao Jorge and at the 
outlying substations will be required to de.velop those improved crop productiontechnologiets that will m,,t :1ccptable to Cap.' Verd,-'.,n farmer,. 

5.2.4.2 Technical -Justification 

Institution building In Cal.' Verde would hest cont i ne in line with AIll' 
long-term strategy for nupporting griciturse retiearch In Africa. Cape Verde 
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would continue in its role as a technology adapting country with special con­
sideratLion given to its 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 research capability to 
develop and refine new technologies to local conditions. Distance and cultural 
differences also add to the challenge.
 

Approximately 95' of the land in agriculture is in rainfed cropping systems
while only 5% has adequate and controlled irrigation 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 in annual crops such as corn, 
cowp',a, common beans, lima beans and dolichos lablab which are planted together,
and pigeon pea, which is grown alone. Corn, because of the erratic rainfall 
patterns, is considered a high risk crop. This is a major reason for planting 
corn as an intercrop with beans. The annual planting of these crops on steep 
slopes is the principal factor contributing to soil erosion, siltation of check 
dams and wells, and flash flooding of Irrigated 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-forest ry; (e) animal production farming 
systems; and (f) structured soil and water conservation systems. This will add 
stability to the landscape and to the production systems, lower the risks, 
improve the return from purchased inputs, and enhance the economy of rural 
a reas. 

Analysis of rainfall data and history of famines caused by the droughts 
recorded since 1719 suggests that the present 18-year drought is the longest and 
most severe during this 267 year period. Old landscape photographs of Sant iago
and the vegetation observed on hillsides protected from grazing indicate that 
nearly all the native trees, shrubs and other vegetation have been removed 
during the past 25 years, although these trends have been accelerated during the 
present drought. The cause and effect whether the barrenof mountainous 
landscape substantially changes the microclimate of the itilands, rendering them 
more drought-prone offers an interesting hypothesis to be tested. Past and 
present projects are slowly revegetating some hilly areas with sit table 
perennial specites. Wnlandir Santiago, Fogo, Santo BravaThe of Aniae, and Sao
N!Lalat all offer models with definable, parami.terti relatned to the issue of 
whether adapted vegi.tatLive cover can increase ratinfall over these Iielandsi. The 
uniqte charalcteri fit ci (ot timalI Ize sind I solo ion of these Cape Ve rde I alands 
does not etf ist on the continnt t of Africa andulot ulni que cl imatologicl 
rete*.i rhv If hypot. h prove true ,*I thevI yohntIld erv ait vd at iod* I t hat. 
might be trans frable to ither low rainfl I :ira,,l. Th ize itnd isola tson of 
tiLheS, five Capi. Verde I nfl .ndi are ideal for the col lect lon of thiti baFielin|e data 
by oniLtorliig revvegetat lton auli wealher voredl ttoni whi cih are i.'cettiary to Lst 
td re hypithetlI . 

Problemn with sial ri* soll have, been reported (reporiti of 'r.w. Cratwford and 
W.;. Hotlock) to .xtit,it the motuths of siore rbeires4 (valleys), where irriga­
tion from wellsIt itsro ntItitrl throughout the yvir. The hypothesi i" that realt 
water nt rItion is a restiull of the0 exterd!,d drought niit fretih wat.*r draw-down in 
Pgioitftig wellot. Salt wattr i pumped dot Irrigation water onto the lands cn sting 
a problem for eni iltivs crop. Well monitoring, Io., Hi-wetkly, depth nid 
water aialysr* modelled with annual rainfalls, would reveal tile conditLiona under 
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which salt water intrusion might occur. The monitoring program would also serve 
to determine if other systems of water conservation in the watershed unit.
actually help reverse or reduce the incidence (f this problem that would render 
these lands more productive in the future. 

Regions with 100-200 mm mean annual rainfall exist on most islands. On
 
some islands this constitutes the entire land mass and others only the flat
 
coastal regions. 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 revegetatling these areas. Range managerent with drought
tolerant, forage-type trees, shrubs and cacti offer potential to enhance produc­
tion of milk and meat from small ruminants as well as to set the stage to
determine if vegetative cover will change the rainfall patterns. Revegetation
would also add stability to the fragile environment. These adaptive techno­
logies offer a model development opportunity ideal to serve as a demonstration 
area transferable t,. other regions in anteterrestrlal Africa. 

5.2.5 Phase I Suggestions
 

A.I. The first phase would combine cropping programs-farming systems with

soil st ab ilil ation in a watershed development context through a process of

intitution building. 
 The total process, to insure sustainable development of
Cape Verdt., would require 15-20 years with technical assistance changing and 
phasing down over time. The engineering requirements to outline th, water 
impoundment iind 1andscape stabi liiizat ion requirements cannot be addressed in
this proj ect evaluation/des1gn because such expertise was not included on the 
team. 

A.2. The OC io-economic surveyn are generating some very useful informa­
tion that will be Important In developing the rainfed crop production systems.
To continte this effort and develop the cropping systems-management programs, it
will be necessary to contirue to support and strengthen the Social Science 
Department of INIA. The L.xtentdion Service, being relatively new, is Just
starting to develop programs that oprate the farm level. ofwill at Because 
the higher than normal level of female heads-of-households In the rural areas,
etpeialy on rainfed landn, there Iti a special need to bring new, acceptable,
product ton technology to this segtent of the ruiral population . It Is important
in thes., firinative stages of the 1xtentlon Service that training and education 
be is major component of their actlvi tiet. 

A. . The evalIiution team nuggetitti a long-term otep-phaae, project design
for future developmtnt of INIA be conducted baged on the recent. INIA elevation 
in Inat itot Io;n statu nnd added changes. 
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APPENDIX B
 

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

ARTICLE 1I - 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 rc "ommeiidations for future AID involvement in agricultural research as
 
warranted.
 

ARTICLE III - 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 islands 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
 

I. 	 Present a brief discussion of the need for agricultural research in 
developing countries, referencing the AID agricultural research strategy
 
paper;
 

2. 	 Describv and analyze the rationale for establishment of agricultural 
research 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. 	 Assest the GO(,V commitment to agricultural research; 

5. 	 Describe the tvchnical assistance provided toward establishment of an 
agriculttitral res, arch andcapacity evaluate its effectiveness-to-date in 
achievement of that ourpose; 

6. 	 Dencribo- thi. varlou agricultural research Initiatives currently in pro­
gr.nm in Cape Verde with an assetitsment of the potential of each to provide 
Incref ie(d 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. 
 Describe Cape Verdean irrigated food crop production and rainfed agricul­
ture 	systems and the nature of the support provided by agricultural
 
research;
 

2. 
 Describe the various mechanisms utilized for irrigated agriculture in Cape
 
Verde;
 

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

4. 	 Discuss and evaluate the relative importance given to irrigated vs rainfed
 
agriculture in the established research priorities;
 

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

Soil 	Scientist
 

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

2. 
 Describe and evaluate the planning and implementation of the survey and its
 
effectiveness relative to other developing country experience;
 

3. 	 Describe the progress made toward extending results of agricultural
 
research to farmers;
 

4. 	 Describe ways in which the rural survey results are being (or will be) used
 
to influence research priorities;
 

5. 	 Describe the extent to which Itaff training hain taken place through the 
technical assistance in thin area; 

6. 	 Make detafiled recommendait intw for the remainder of the project, an well as 
longer-term recommendations In strengthening the linkage between research 
and extension to farmers.
 

/
 


