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INTROUUCTION
 

I.
 

Food production in most parts of Africa is on 
the decline while the
population is on 
a rapid increase. 
 Most African countries are 
food importers,
while many others are on food emergency relief. 
 Thus, increased production of
root and tuber crops and 
reduction of post-harvest loss should support AID
 
program objectives in many African countries.
 

Poor performance of the agricultural sector 
in sub-saharan Africa is well
known. 
 Problems associated with the depressed state of Africa's agriculture
demonstrate that yields per 
acre for cereals and other 
food crops are
lowest of any region in the world. 	
the
 

Growth in aggregate food production since
1960 averages less 
than two percent per annum. 
 Per capita food production for
the past two decades has steadily declined. 
The result has been the growing
dependence on food aid and increasing 
use of scarce foreign exchange for food
imports rather tnan for other pressing development needs.
 

Tne U.S.A. has a 
unique ability for making 
a major contribution to
 researcn 
for alleviation of proolems of poverty and malnutrition in
suo-Sanaran Africa. 
It nas a large snare of 
tne world's best-trained
scientists, best equipped laooratories, and effective agricultural research
institutions. 
U.S. agriculture researchers nave 
already made major

contributions, with very nigh economic returns, 
to the productivity of the
U.S. 	agriculture. In addition, witn support uf funds from U.S. 
foundations,
U.S. official foreign assistance and private industry, U.S. 
research
scientists nave made great contributions 
to the Deginnings of the
,nodernization of agriculture in many of tne developing countries.
 

,ni.e 1890 institutions have agricultural research capabilities, they also
 
dLQ uL~iuu uecause tney nave extensive experience in worling with Limited
resource farmers. 
This unique experience lends itself 
to undertaking research
tnat will auapt tne U.S.A. tecnnological experience in 
food production to the
tkfrican situation in an attempt to reduce the hunger and malnutritionsuo-Sanaran 'frica. The tecnnical expertise 	

in 
envisioned for tne proposedproject is multidisciplinary in nature. Tie formation of the collaborating

group of universities provides the required expertise needed and our
experiences and institutional capabilities are 
very coinolimentary.
 

In response to 
an earlier proposal on 
"Tropical Legume Germplasm Centre:
Collection, conservation and Utilization" submitted by 
tne three 1890
institutions to Aid in 
Vasnington, a planning grant was 
approved by AID for
scientists of 
the three participating I90 Land Grant Institutions 
(University
of .iaryiana Lastern snore, Alabama A&A University and Florida A&A1 University)
to visit est 
 frica and certain countries witn legume and other crop resource
centers to gatner 
information relevant 
to tLle needs of 
LhCs in sub-Saharan
Africa. Tne information was to 
be used in revising tne original proposal

suomitted 
to Ali) for funding.
 



On October 31, 1984 the collaborating universities submitted a 
report on
 
their AI) sponsored visits to Senegal, Liberia, Etniopia, Niger, Cameroon,
 
Nigeria, Rome (U-!'AO) and London 
 (Tropical Development and Research 
Institute). The four primary countries (Senegal, Lioeria, Niger and Cameroon)
 
were selected to provide information on 
tne widest possible ecological and
 
weatner conditions and diversity in agricultural production and potential.

Tne report identified a number of 
 general and specific concerns, problems and
 
constraints in agricultural production, with recommended action. 
This
 
proposal oenefited greatly from the views and comments of the USAID mission in 
Cameroon, as well as 
the Cameroon research scientists involved in root and
 
tuoer research work.
 

Root, stem, tubers and corms constitute the main source of the daily
 
energy needs of Africa's people. 
 Because little improved work has been'done, 
tney still possess a high potential for increased yields as demonstrated by 
research worK at IITA from 1970 to date. In some cases, a doubling of present
 
yields is possible. Improved yields, ready availability of seedstock and
 
reduction in post-narvest losses are necessary if food and animal 
feed supply
 
are to Keep pace with population increases.
 

Food production in 
tropical Africa is the preoccupation of millions of
 
small farmers (ootn men and women) over 90t of wnoin cultivated less tnan five 
nctares and produce tie oulK of the food. Tnis fact becomes a major concern 
in considering tne performance of tie food production sector of agriculture

and in planning and developing effective programs aimed at finding 
 solutions
 
to .%frican food production problems.
 

Suo-Sanaran tkfrica is tne only region in the world where per capita food 
production declined over the past two decades. Tnis decline exacts a high 
price :'.n ootn nuinan and economic terins. The numan price is inadequate
nutrition. The econonic pirice of inadequate food production is an increasinq

aeiaand tur food imports at a time when prices 
are rising and many African
 
governments face balance of payments and 
 foreign exchange problems. 

ost food production occurs on small scale farms, where tnere is little
 
use of co.uaercial 
 inputs wnicn might improve yields, and most of labor for 
cuicivation is provide oy people worKiny witn relatively simp)le hand tools. 
Adequate availaoility of i;proveu plz.nting materials, as well as labor at 
critical production periods place constraints on the additional acreage which 
can oe cultivataa. In 
adiciion, the natural environment, soil, diseases, and 
pests play an i.;aorcant role in crop production. If African food production
is to increase, ways must oe founa to maKe a transition otn to a more 
cu.anercial. systen of production ana marKeting, as well as viaole methods for 
more intensive caitivation witn nigner yielding planting materials and lower 
post-narvest losses. 

A potential approacn to solving 
tne food problem in tropical Africa is to
 
increase tne level of farming efficienc% oy carrying out research on the best 
methous oz'farming for a given area, having in mind crop varieties, soils, 
rainfall, farmer oojectives, institutional and other
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support systems. 
 Greater applications of fertilizers, pesticides,
insecticides and 
tne better use of water 
for irrigation can be productive, but
often tne expense is 	pronioitive, especially to countries and farmers who
really cannot afford to buy improved chemicals at present-day inflatedprices. Probably an 

is to improve yields 	

ideal solution to the problem of increased productivity
per nectare through a combination of improved 
 managementand use of improved planting materials as demonstrated with rice at the
International Rice Researcn Institute.
 

Colonial agricultural policies promoted the neglect of 
the development of
most of 
tne indigenous food crops whilst favoring tree crops.
still constitute a major stumbling blocx in efforts to 
These Oolicies
 

increase food
production in Camerbori as it is in many developing countries. The neglected
foou crops 
(tuoer and many legumes) nave 
not received much research and
development attention and nave stayed underdeveloped and under-exploited fortheir usefulness in meeting the food and nutritional requirements of the local
populations. 
 Recent efforts at IITA have improved 
tne situation.
 



I. * PROJECT RATIONALE
 

The Cameroon National Root Crop Improvement Program (CNRCIP) in
Institute of Agronomy Researcn 
the
 

(Ill\) has made considerable progress in the
development of improved cultivars of sweet potatoes and cassava that are
suitaole for 
tne 	various 
farming systems in Cameroon. IRA's efforts in
developing improved cultivars of cocoyams has been less successful due to the
fact that as of now 
it has not been able to 
breed for cocoyam cultivars that
 
are 	resistant 
to Root Rot and Blijht Complex.
 

Given IRA's 
success in generating improved cultivars 
for 	cassava, and
sweet potato, it is now a 
logical necessity to develop systems 
that will
facilitate mass production of seedstock planting materials for 
the farmers.
 

One of the major constraints in the production of root and tuber crops is
the lacK of 
readily available improved planting materials. In many tropical
countries including Cameroon there are no coordinated system to mass produce
and distribute planting materials to 
farmers. 
The 	farmer is therefore
compelieu to select from nis 
own produce or 
use 	part of it as planting
material. 
The use of part of 
tne 	produce (especially in 
tne 	case of the yam)
as 
planting material results in less available amount of yams for
consumption. 
ivailaole supply of planting materials will increase the of
sup ly of tne poduce tor consumption. Inadequate storage practices 
for
seedstocK as well as tne 
food produce also lead 
to suostantial loss during
 
post-narvest period.
 

dnile tnere 
are 	many yam producers, there are only a 
few 	seed-yam

producers. For 
example, white yam production 
in West Africa has been
declining partly oecause of scarcity of planting materials, wnich 
is also the
source of 
food. Tne 
seed-yam production is a specialized enterprise which

laoor intensive ana costly. OnwueneI 2 

is
 
as well as Lvonaa estimate that the
cost of seea-yaai is aoout one-taird of the total outlay of 
yam production, 
a
major constraint 
to increase yam production. Levelopment of 
a low cost seed
prouction system would tnerefore advance the efforts in 
increased
drooducivity in ya'.. Tne difficulties expressed above for yami 
 production are
aiso encountered to a different degree in the proouction of cassava, cocoyam


and 	sweet potato.
 

Significant advances nave been made in the development of improved
cultivars of cassava and sweet potaCL 
and 	selection of elite varieties of yams
in 	 t.ameroon. It is ancicipared tnat if seed stoc.K 
for mne i.proved varieties
of tre crops are made availaole to 
far.mers wira tne necessary supporting
facilities, signiticant increases in productivity and production will occur.
 

I. 	Onwuene .1. "Strategies for Progress in Yam Researcn in Africa, in Terary,
i..., &.A. 
Odupo and F. Caveriss Ede, Tropical Root Coos". 
Research
 
Strategies for 
tne 	198U, Pp 176-776.
 

2. 	 Lyonga, S.N., "The economics of Yam Cultivation in Cameroon", 
in Science

and 	£ecnnology Review Vol 2, Dec. 
1980 p 50, 1980
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It is estimated that due to defects and inadequacies in post-harvest
handling, transportation, storage and marketing of food products, losses of
more tnan 25 to 30% occur, especially in less developed tropical and
suotropical countries. 
One of tne potential ways to increase food supply in
the snort run is 
to reduce losses of crop products from the ravages of
insects, fungi, bacteria, viruses, nematodes, and otner pests after
narvesting. 
A ma3or and often neglected step toward offering a higher volume
of nutritious food is 
to prevent its loss Detween tne 
time of narvesting and
consumption. 
New and improved varieties of agricultural crops become
important agricultural inputs only wnen good quality seed or 
tneir germplasm
become availaole to farmers in adequate quantities at the right time and
place. Tne post-narvest conservation of seed and food is 
thus an important
and nitnerto neglected dimension to 
increase food supplies in 
a most effective
manner. 
 It is being increasingly realized that the production of more
oetcer 
food alone is not enough. 
and
 

The food must be delivered to the ultimate
 consumer 
tnrougn the post-narvest system without much loss.
 

Given that most root and tuber crops do not store well, it is imperative
to develop systems which will facilitate storability of the crops as well as
to 
develop innovations in processing and utilization to expand the total
availaoility and utility from 
tne root and tuber crops.
 

The general problems witnin 
tne context of 
root and tuber crop production,
storage, procesbing and utilization in 
the National Root and Tuber improvement

efforts in Cameroon is tne lac,, of and need for:
 

a. Oevelopment of improved varieties of cocoyam wnich are 
resistant to Root
 
Hot and 6lignt Complex.
 

0. Development of system capable of supplying improved cassava, yam and 
cocoyam planting materials to farmers.
 

c. 
Researcn and development of feasible technology 
to reduce post-harvest

losses of root and tuber crops at tne farm gate.
 

d. Exploration of more 
intensive use and/or additional processing and
 
utilization of 
root ano tuoer food crops.
 

e. 
Domestic numan capital formation in root and 
tuoer seed technology,

storage and processing to strengthen IRA's capacity.
 



III. 	 PROJECT GOAL, PURPOSE AND OUTPUTS
 

Cassava, yams, cocoyams and sweet potatoes are 
the major root and tuber
food 	crops produced and consumed in Cameroon. It is recognized that eachplays a different important role in the 
food 	calendar in various regions of
the .ountry. In this project the focused root and tuber food crops will
therefore be cassava, yam and cocoyams.
 

Goal
 

The goal of the project is to . ntribute to tne improvement of Cameroon
farmer socio-economic welfare through increased productivity of root and tuber
 
foou crops.
 

Pur poses
 

The project has four purposes which 
are to:
 

i. Develop domestically acceptable varieties of cocoyam which are
 
resistant to <oot Rot and Blight Complex. 

2. 
 Oevelop feasible (tecnnical and economical) yam, cassava and cocoyam

rapid seedstocK ;fultilication system. 

3. 	 Study tie nature and magnitude of Post Harvest Losses of root and
tuoer 
food 	crops, tne processing and utilization constraints of
and tuoer food 	 root 
crop 	sys-ems and recommended researchable problems and


opportunities for improving the systems. 

4. 	 Assist in tne Institutional Development of 
IRA in root and tuber
 
crops researcn.
 

Outputs
 

Tne expected outputs of 
the project are:
 

1. 	 Improved cocoyam varieties resistant to 
Root Rot and 3light Complex.
 

2. 	 Improved cocoyam varieties acceptable to local taste. 

3. 	 Rapid seedstocK multiplication metnods for root crops that are
tecnnically ancl econommically feasible. 

4. 	 An efficient seedstocK StOrage method for cassava, yam and cocoyam. 

5. A survey report with recomtmendation on researchable problems andopportunities for more efficient and low cost on-farm cassava, yam,

cocoyam anu sweet potato storage methods.
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6. 
 A survey report with recommendation on researchable problems and
opportunities for 
more efficient and low cost enhancement options for
processing and explore additional ucilization of cassava, yam, sweet
 
potato and cocoyam.
 

7. 
 Demonstration developed rapid seedstock multiplication systems

tnrougn on-farm research.
 

8. 2'our (4) Cameroonians trained at M.S. level and 
two (2) trained at

the Ph.). level in project related subjects. 

9. Six (6) Caineroonians trained in project related areas 
(in USA,
Cameroon and third countries) through short 
term training.
 

10. 
 Tissue culture laboratory established that supports seed stock
 
multiplication and 
agronomic research.
 

PurpoE one (1) will be accomplished through outputs (1), 
 (2). Outputs
(3) and (4) will oe utilized to fulfill purpose (2) . The attainment of
purpose (3) will be tne culmination of outputs (5) ana 
(6). Tne combinedoutcomes ot outputs (7), (8),.(9) and (10) will satisfy purpose (4).
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IV. "LATIOdSHIP Of PROJECT TO AID AND CAMIVEROON NATIONAL DEVELOPMENT STRATEGY 

The Government of the Republic of Cameroon (GRC) has consistzntly stressed
that 	 the development of its agricultural sector of the economy is one of highpriority. 
This 	is reflected oy the level of allocation of development funds
to tne Agricultural Sector. 
 In tne e'ourth Development Plan, $2.7 
billion was
proposed for development investments over a five year period. The agricultureand 	livestocK sector received toe 
third highest allocation second only to the
transport and mining/manufacturing sector. 
Tnis 	project will contribuite

towards toe general long-term strategy for the GRC for increased cropproduction. 
'The project will specifically contribute to the achievement of toe following goals in tne Fifth Development Plan.* 

(a) 	facilitate the establishment of nurseries for the supplies of
 
planting materials to farmers.
 

(b) 	it will support continuation of 
research, storage and preservation of
 
root and tuber crops and
 

(c) 	strengthen Cameroon's domestic agricultural research capabilities in
 
food 	crops.
 

Tne outputs of the project will also be a significant contribution to the
 
attainment of tne CJACIP goals and objectives.
 

N'itnin toe context of USAID's development strategy in Cameroon, this
project will complement tne National 
 Cereals Researcn and Extension Projectgenerate a more zomplete system for 	
to 

i esearcn and Development Strategy for foodcrogs Ln Cameroon. The 	output of this project will facilitate tne systematic
tnougn incremnental study pr'gress towards tne central ofgoal increased foodion in Cam.ero.on. rne proect is Co.sistent t AI
6ureau's new strategy for 
tne development of Agricultural Faculties and
tesearcn instItLltions in Africa. Given tnat isCame!roon identified as one oftne 	"tt~cnnoio generating" countries in Africa dureau's strategy, tne outputs
of tnis project will specifically contrioute fulfillment ofto t]e 	 IRA'scapaciti to uevelop agricultural tecnnologies consistent witn resource
 
enuowment of variousits farming coimunities. 

* For details see pages d7 and 8d of the Fifth Development Plan of Cameroon. 

http:Cam.ero.on


-6-

PLOJECT ELEMENTS 

A. Project sites and Research Methodoloqy: 

The proposerl research and development project will carriedbe out in the 
Repuolic of Cameroon. 
Cameroon has large variation in Agro-ecological zones
 
which are broadly classified into five zones. 
 The main characteristics of
 
these agro-ecological zones are 
presented in Table I and the general

importance of the different root and tuber crops are presented in Table 2.
 
3-ecause of the adaptive nature of tne project, it is proposed that it be
carrieu ou 
 on a pilot basis on a limited scale in one agro-ecological zone.
 
Agro-ecological zone II 
is therefore selected 
as the project site.
 

Tne geograpnic coverage for 
the zones is presented in figure I. The 
two
 
agroecological zone 
include the provinces of Littoral and Southwest.
 

All on-station research and development activities for 
tne production and
 
storage ot "mother seedstocK" will oe 
done in collaboration with IRA
 
counterpart scientists at Ekona, whicn is 
in the coastal lowland ecological

zone anu close to tne Western nignland zone wnere root and tuuer crop 
farming

is most important. In tne 
sadie coastal lowland ecological zone is another.
 
researcn centor (dionue) wnere the research 
and development activities in

processing and utilization of root 
and tuber crops in Cameroon is carried
 
out. Jjowuoe center tnerefore will 
 bp tne focus for tne processing and 
utilization activities of tne project.
 

EKona has 
a modest research library and other structural facilities that
 
could easiLy De renovated 
to support tne seed stock multiplication and farm
 
gate storage activitics. W'jomoe 
nas a newly constructed laboratory for 
root
 
and 
tuber processing and staff wno will provide leadership to 
tne processing

duid urilii.cion survUys. Tiie au.,ijiisraLive office of Ltihe pt'oject will be
 
located at Ekona.
 

All field surveys, on-farmn researcn and pre-extension activities of the
wgronomic Program will oe carried out at ee.ona, Lq.jomoe and some selected
suostations of tne two Centers to cover tne zones 1 and 2. The diagnostic
survey ot cne 
storage, processing and utilization of root and tuber crons 
w.ill
 
oe limited to agroecological zones I and 2. 

The detailed research iiethodology to be used for 
the project is presented in
 
Anne.x A.
 

PmCJECT RESOURCES 

As indicated earlier, tne 
focused crops and research activities under this
 
project are: (a) i3reeding research 
in cocoyam, (o) Rapid seedstock
multiplication system (technologies) for cassava, yam ana cocoyaa and (c)

diagnostic survey of Post-narvest storage, processing and utilization of
 
cassava, yams and 
sweet potatoes.
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The inputs required to effectively accomplish tne outputs of the project

are categorized into (1) Human Resources and (2) Physical Resources.
 

B. USAID Funded Resources
 

T± CdN~ICAL AJ ISTANCE 

A total of 132 person months of longterin and 12 person months of short 
term tecnnical assistance will be required plus 22.7person months of short-term 
consultancies from U.S.A, This will consist of:
 

a. Chief-of-Party/Agricultural Economist: 
 This will be a production

Econoinist/r'arin vianagement ipecialist to be responsible for the
socio-economic analyses associated with seed stock multiplication, 
post-narvest storage losses and food processing and utilization.
 
About 50% of his time will oe 
devoted to the Coordination and
 
Administration of tne field activities of the project.
 

0. 3reeder/Agrononist. 
Tnis will be an individual with experience in

areeuing vegetative production of seedstock. 
 He or sne will be
 
responsiole for 
tne on-station and on farm multiplication of
 
seedstocK.
 

c. 
 On-'arcm Storage, Processing/Utilization Specialists: 
 Tnese will
 
consist of food technologists, agricultural engineers, home

economists and nutritionists. Their responsibility will be to work
wicn other social scientists to study tne problems and opportunities
in tne current on-farm storage, processing and utilization systems of 
root and tuber food crops. 

d. The 22.7 person ,nontns of snort-term consultancies will be in 
post-narvest storagje tissue culture, minisetts and microsetts

techniques of seedstocK multiplication, virology, micro computer and
data managenenc and root and tuoer 
crop processing and utilization.
 
These services will De provided mostly by UAES and its collaborating

univecsities plus selectea regional and *international consultants.
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Distrioution of persons for each position
 

1966 1987 1988 1989 
 1990
 
A. Long Term:
 

1. Chief of party 
 12 12 12 
 12 12 UMES 
(Agricultural economist)
 

2. 3recder/gronomist (root 12 12 12 12 
 12 UMES 
& tuoer specialist)
 

1. Short Term:
 

1. Post-Harvest Storage 
 4 2 
 Florida 	A&M
 
Survey-consultants
 

2. F'ood Processing/Utilization 
 4- Alabama A&M
 
survey-consulting
 

Distrioution of Tecnnical Assistance oy Institutions
 

Person nonths
 

UL.OS Alabama A&M 	 Florida A&M1. Cnief of Party (60) 	 1. Food Processing/ (6) 1. Post-Harvest (6) 
Utilization Survey storage 

survey
 

2. t3reeder/ (6J) 
2. Short term (15). 2. Short term 7.7,
Agrcnomist, Consultant 
 Consultant
 
Root & Tuber
 

3. Short-term 
 0
 
Consultants
 

.120 
 21 
 13.7
 

idotn UMES and GRC are cognizant of the importanc, of women actively

participatiny in tie implementation of a project of his nature.
 

UALES and its collaoorating institutions will seek and include professionalwomnen, witn tne sgills requilred for tne Upliementation of the project in theirsnort 
term tecnnical assistance personnel. Tne role of tne coordinator of the
project at tne Ji*lS office is very critical to tne overall administration andmanagement of tie project. The position of the project coordinator will be
 
filled oy a woman.
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TLE 2 f:,.orta.ice of , CocoY;xM- ya.11 "ind d,%i':L pot-ACO In ch different agro-ecologLca zones of Cameroon. 
HO01" AND TUBER CROPS. 

AGROECOLOGUCAL 1ZONES 

_ _ _ 
1 CASSAVA 
 xV 
 XXX 
 XX
xx X Xxxx 
 XXc 
 X

.2. CGCOYAy 
XXX 
 xxx 
 xxx 
 XX 


x

3. YAM 

XXX 
 XXX 
 XX 
 XXX 
 X 
 XX 


. 

4. 
 SWEET POTATOES xxx 
 xx 
 xx 
 xx kx Xx XX
 

T;% preetice 
zr the cro,, ih.,s beet: illdlcated as 
follows: 
 f 
( X) sometim s

XX) quite frcequent
 
Soturce: XXX) abundnc
(Adapted £rom E. Westph,-, e..t
al. (19U1): l'Agriculture aIutochrone 
au CaomeroonI) 
 .
r ( 

si :"
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Participant training
 

The nunan resource development component of the project is aimed at
training Cameroonian citizens in the project topics 
to improve GRC's
capaoility to pcovide domestic expertise to effectively maintain and improve
the systems developed under the project. 
The training activities will include:
 

I. Degree Training: 

(a) 	 One (i Ph.D Agronomy/dreeding 
(b) 	 One 
(1) A.3c. Horticulture Pathology/Tissue Culture
 
(c) 	 One 
(li Pn.D Food Processing/Biochemistry
 
(d) 	 One (i) &.Sc. Food Processing/Product Development

(e) 	 One (i) M.Sc. Agriculture Economics (with major in production 

Economics.)

(f) 	 One (1) M.Sc. witn specialization in On-Farm Storage Root and
 

Tuber.
 

II. Third Country Training (short-term)
 

(a) 	 It is proposed that two Cameroonian scientist counterparts (,.1Sc.

or Pn.)) oe sent to IITA for intensive short courses 
in Tissde
 
Culture Tecnniques.
 

(b) 	 Two (2) Laboratory Technicians be trained 
at IITA to support the

Tissue 	Culture Lab to 
oe estaolished at Ekona.
 

(c) 	 Two (2) Tecnnical Officers be trained at IITA for 
up to six
 
months 	each in tecnnical field management of seedstock
 
multiplication farms.
 

The selected participants for degree training will be placed in U.S.universities wnicn nave tie academic programs tnat would oest meet thetraining neeas of tne participants. 
Those working on M.Sc. and Ph.D programs
will oe encouraged to conduct their 
field researcn work 
for thesis and
dissertation in Cameroon througn the preject activities. The degree oftraining activities snould oe started in tie very early stages of theproject. This will ensure that particiLjants would complete tneir 	 training andreturn 	to work witn their U.S. ccunterparts for one 
to two years before the
 
end of the project.
 

III. 	 In-country 'raining 

Series 	of snort-term in-country training worcisnops will be organized

under 	 the project. Tle focus of sucn wocKsnops will be determined by

needs assessment studies.
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IV. Research Fellowships (Short term) 

There is a need 
to provide opportunities for Cameroonian researchers who
have their terminal degrees or 
graduate degrees and are collaborating with the
U.S. scientists on this project. Research fellowships of up to 3 months per
person will enaole them to oe 
attacned to 
research institutes in the U.S.keep up with 	 to
tne state of the art in their 
specialized areas 
and topics or

issues directly relate,; 
to the project activities.
 

USMID Supported Physical Resources*
 

AID funds will oe utiiized 
to provide the following physical resources:
 

i. Equipment and facilities for 
tissue culture laboratory

2. Equipment for Agronomic Research
 
3. Construction of 
a green house and renovation of 
a green house
 
4. Vehicles
 

5. Rental of two houses
 
6. 
 Office and nouse furniture and furnishings
 

C. 
 GRC Suported Human Resources**
 

A total of 435 person months will be contributed by the GRC during the

five years of tne project. It consists of:
 

a. 
 Chief of Root and Tuber Program at Ekona Research Center and

Chief of Processing and Utilization Program at Njombe Research
 
Center. 
Eacn Cnief will contribute approximately a fourth of his
time as administrative counterpart to 
the Chief of Party for the
 
project.
 

b. Two 
(2) Cameroonians, Agronomist/Breeder and

Horticulturist/fissues 	Culture Specialist will be assigned as 
the
 
counterparts to 3reeaer/Agrono.Dist from the U.S.A. 
The

individuals will spend 
a considerable portion of their time in
 
formal training. 

c. 
 Two (2) Cameroonians in food processing will be assigned as 
the
 
counterparts to 
the food processing/utilization specialist from
U6A. The individuals will 
spend a considerable portion of their
 
time in Eorinal training in USA. 

The details of all inputs are found in Annex B.
 

Details of GAC's contribution is found 
in Annex C.
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d. One (1) Cameroonian agricultural economist will be assigned as 
the
 
technical counterpart to tne agricultural economist (Chief of-the
 
Party). 
 he will also De trained in USA.
 

e. one (I) Cameroonian with a 3.Sc. 
in agriculture to be trained to the
 
A.Sc. level in on farm storage methods.
 

f. 
 GAC will dlso provide lab technicians, instrumentation specialists,

field assistants, drivers and field laborers to support the project.
 

GRC Supported Physical Resources*
 

The following resources 
and their recurrent maintenance expenses will be
 
provided by GRC:
 

Tnirty (30) nectares of land.
 

Adininistrative offices, two scientist offices and office buildings for
 
Cameroon tecnnicians.
 

Venicles and motor DiKes for Caineroonian staff
 

Office furniture for Cameroonian staff
 

Transportation of commodities from port to research center
 

Stand oy jenerator
 

Tractor and imdlements
 

oi
 
Tne details of GR<C's contribution is found in Annex C 
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VI. BENEFICIARIES O MuE PROJECT 

The primary beneficiaries of the project will be the numerous small scale
farmers wno produce 
tne oulk of root and tuber food crops in Cameroon. The
expected output from the project will make readily available improved plantingmaterials at suostantial low cost to tie farmers. This may lead to increase
in prouuctivity and subsequently lead to increase in small scale farmerincome. Tae development of a Root Rot resistant cocoyam variety will bring
back tie 
 level of cocoyani production, the acreage of whiich has dropped by 50%due to the root rot proulems. 
The current yield of cocoyam will also 
iaprove
since, on 
tile average, yield has decreased by a third due to the 
root rot
 
infestation.
 

The anticipated increase in production and productivity is expected to
translate 
into lower food prices with savings to 
tne general population and
pernaps an increase in export income. 
 The result of the diagnostic survey of
tile 
root and tuber crop storage, processing and utilization will provide the
oasis for researcih and technological interventions which, wnen implemented,will lead to a reduction of post narvest losses and im-rovement in 
the
nutritional value of products developed from root and tuoer crops.
 

The pnysical and numan 
resource capability of IRA is expected 
to be
ennancea to perinit effective researcin tnat toleads sustained agricultural
production, especially that of root and tuber crops. 

Tne secondary oenefits include facilitation of tne host country's
development )lans. ne efforts inherent in 
tne project will contrioute to the
state of tile art aethodolcgy in applied and adaptive agricultural research in 
developing economies.
 

Tne proposed research and deveiop~nent project will be a collaborativeeffort oetwe.n tie teamUS and tine Cameroon IRA staff. Tne manpower trainingcowponent coupled wita joint researcn efforts are deliberate steps to developdomestic institutional anu nunan ca)acity for continued researcn workvarious aspects of a'jricultural in
production. Tne metnodology and anticipatedi.kkroved tecLInolojes nave ajApication potential and im-Pliations for tne restof tne countr! as well as several sui)-Sanaran countries. 
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VII. PROJeCr A DIAINIST\ATION ANL) MANAGMENT
 

Tne prime contractnp for the project will be 
 the 	University of MarylandEastern Snore, with Alavama A&A University and 	 Florida A&M University assuucontractors. 
Ine 	specific responsibilities for each University are:
 

1. University of *,laryland Eastern Short (UMES) 

As 	tne lead institution, ULkS will be responsible 
for 	the coordination
 
of 
te 	technical assistance personnel, participant training (this will
include placement, orierttion and 	 monitoring of all training
participants) , procurement of 	all commodities and 	 the overall financialand 	 aoiainistrative management of the project. The management office at
Uii S will be made up of tne following: 

1. Tne project manager 
 (10%)
2. Project Coordinator 

(50%)


3. Adiainistrative Support  Secretary/Accountant Clerk (100%)
 

UiES will provide the leadership in the 	breeding and agronomic work in
sees sCocK muitiplication as well as 
tne 	ezonomnic analyses of 
the 	project.
 

2. 	 :'lorida I niversity
 

eloriua A&,1 University 
will provide the leadersnip for the diagnostic
studies or 
tne 	on-farm storaje activities of 
root and tuner food crops.
eloria A.!1 Univecsity will also proviue 
some of the 
snort term technical
assistance 
to 	support tne agronomic research 
as well as tne economic
 
studies.
 

3. 	 Alaua.na A& University
 

Alaoama A&el University 
 will provide the leadersnio for the diagnosticstudies of tne processing and utilization of root and 	 tuber food crops inCameroon. Tne 	 n cessarv oiocnemical and nutritional andanalyses of roottuder 
foou products will also .;e tne responsibility of Alana:na A&M
Universir1 .
 Part o tne otner snort termn tecnnical assistance tnat -nay berequire±d will also ae providJ Dy Alaoada t&:I 	 Univeosity. 

4. 	 6xecutive Cojmiittee 

Tne Lgxe.utive Cou::iittee wiil Le the 3oint .flemersnip)of tne State-sidePro3ect : uvlsoz/ .omt.:re ana t.-e.iost Country ?rojezt .1anaTe.rent Co, imittee,pius a reirdsentative or Jectoric of I.t; o: nis 	representative,,IU 	project officers of dA and andCamiieroon. T;ie zx.±cLutlve Co; ,ittee snail beresionsiole for 'najor policy decisions, project direction and reviewing. andai)rovin, annual plan ot worK. Pilo, Executive Co.ninttee sn<'.l roeet 	 once a,,ear, aiternatlnj oetween tne Jnitei Staces anJ C"aI:erocn. .eeting. will becnaire uy tae cnairperjon of 	 tne tiostinj AJvisory/van4je-ent Committee. 

http:Alaua.na
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5. Stace-side Project Advisory Connittee 
(SSAC)
 

The State-side Project Advisory Committee's responsibility shall include
monitoring of tne project activities and progress and ensuring that setoujectives are met. 
 Its membersnip shall consist of tne Deans of Agriculture

at tne 
tnree cooperating 1890 Institutions and the coordinator of the project
at U(oLS as an ex officio member. The chairperson of the committee shall be
 tne Dean of Agriculture 
of the lead institution (ULAES). 

6. Host Country Project Aianagement Committee (HCP.iC) 

The Host Country Project Management Committee will be responsible forensuring tnat the project oojectives are met in Cameroon a id to recommend
changes wnere necessary of approval oy the executive Committee. r he
 identification of all participants for 
training and tne requirements for short
term tecnnical asstance including scopes of work will also be part of 
its
responsioilities. 
Tue tiCPAC will consist of representatives froin IRA, (Chiefof Program of C 4RCIP and Cnief of Program of Food Technology) , and the Chiefof Party. 1Vne HCPA,'C ceports to tue Director of IRA. A designated

UJilo/Caineroon project cfficer will serve 
as a memoer of the committee.
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7. 	Visits and meetings
 

Tre two Advisorv/banagemient Commnittees shall eacn meet independently at
least once per year. Additional meetings may be held if 
project activities or
issues occur 
that require timely attention. The executive Committee shall
meet annually. One administrative visit Dy 
the 	Chief Executive Officers of
tine 	three U.S. Universities should be made during the life of the project.
 

8. 	?ield Project Office
 

A fielu project office will be maLntained at IRA in Ekona to provide the
necessary support needed oy 
tne 	field team. 
The 	chief of party will be the
official representative of the contractor 
in 	the field. He will be
responsible also for 
the 	daily financial and admirnistrative decisions as well
as 	tie coordination of technical project activities. 
All 	technical assistance
personnel (long and 
snort term) will report to tne chief of party. Figure 2
snows tne organizational structure of 
tne 	project. 
Wnile the field project
officer reports to tie project manager at LJMAiS, 
 the 	office will maintain
contacts witn 
tie 	offices international prograins 
at 	the otner campuses with
regard to tneir designated crsponsinilities and wicn respect to tne handlinq
of long ana snort-Lrrm personnel from these campuses. 
Tne 	tnree coordinating
offices will 
,iaintain effective con,.unication ainong 
tneinselves. 
 Tue 	field
project office will require tae 
following staff: - Administrative Assistant, a
Stenograpner Secretary, 
a Typist and a *essenger (all local nire). 
 The 	office
snoulu ou equij.iea witln a telex. 
 .anile in Cameroon, the contractors'

activities will oe ccocdinatea oy 
tne 	caief of party. i!is technical
counterparts will be 
toe 	Chief of Root and 
"uoer PrograMme and the Chief of

Processing and Tecanology Programme.
 

4 	 4. ci ni • 	 1 1 i,' IM .."-;n. .c:sb.so 

iousinq will be rented for 
the 	long-term technical assistance team in Buea.
 

10. 	6uocontracting
 

A relatively simpnle, straigntforward, and efficient subcontracting systeil
is planned. Pne Jniversity of ..
iaryland Lastern Snore shall be 
tie 	prime
contractor or tnis project. U',its 
would sign a suocontract with each of the
otner 
participating universities and any Other collaborating entity. 
Each
suoconcract would last 
tnroujh tue itfe of 
the 	project and will be adjusted

annually in accordane '.utr tne 	Annual o Plan ap.roved by the :xecutiveomi~ittee. ine terms or tne 
suu 	contract will specify all administrative
comi.nimmee responslo1Iities as well as 
tue cecnnical as-:Lstance to be provided

Dy earn university.
 

Tne UnLversity ot Aaryland &£astern Snore has developed a t)articularly
convenient contracting iiecnanis.n 
for such arrangements. Formally called, aCooperative.\gree,,ient, tnis will allow for simple pass-tnrougn of funds, andit 	can oe rai 	 'ly ana easily aiterce as necessary. Tne University of Marylandiastern anore nas successful experience using 
tnis mechanism. A copy of the
 
agreement is found in Annex G.
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VIII. .IONITORIf1G AND EVALUATION 

Eacn technical component of the project will be required to document its
activities as a oasis for 
submitting semi-annual progress reports 
to the
office of the pro3ect manager 
througn the Project Coordinator at U.MES. Theannual reports will oe prepared by the 
Project Coordinator and Chief of Party
-nd suomitted by the Project ,lanu1er to ' SAID and the project executiveccilunittee. There will be a total of two 
in-depth evaluations during the life.
of tne project. Vnese evaluations will oe conducted at the mid point, plus a
final evaluation during 
 last year of the project.
teauis 
toe The in-depth evaluation
should include U.S.A., 
local and regional experts. 
USAID is expected to
play a major role in monitoring, inspecting and analyzing the project
activities. 
AID in collaboration with Ur4IES 
and IRA will select and develop
the scope of work for 
the evaluation teams.
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IX. INSTITUTIONAL RLLATIONSH I PS 

The proposed project is 
soliciting funding from U.S. government through
its Agency for International Oevelopment. 
 Pne University of Maryland Eastern
 
Shore, Alaoama A&m University and Florida A&M University are proposed 
to
 
imnpleinent the project. Tne Government of Cameroon will be represented by
",EjLLS tnrougn liA and is expected to assign counterpart scientists 
 for the 
agricultural economist and root and tuber agronomist and participants for
training in agronomy, storage, 
food processing and utilization. The GRC is

expected to contribute at least 25% of 
the total cost of the project. The
implementing institutions expect to develop a good working relationship with
IIVA. IITA is involved in the development of improved varieties of yam,. 
cassava and 
sweet potato from wnicn we are to develop a rapid seedstock
multiplication system. 
The implementing schools would also like 
to develop a
relationship witri 
the faculty of agriculture at the University of Center of
 
Oscnang.
 

It 
is expected that the TLU established under the NCRE project at Ekona
will .proviie support to tnis project 
during the on-farm e:cperimentations aswel. as during the diagnostic survey of the project. Tne project through IRA 
at 2kona will appropriately inform :4.IDEVIV* of tne progress of the project.
It s expected toat the project tnrougo toe TLU at Ekona will cooperate with,ILflVIV during the on-farm research stages of the project.
 

*It is 
the Seed and Food Authority responsible for seed multiplication in 
Came con. 



X. IMPLEM2NTATION STRATEGY 

A. Implementation Plan.
 

Tne cytogenetic research on cocoyam and the rapid seedstock multiplication
system for tne 
focused root and tuber crops will be carried on concurrently
from tne beginning of the project. The diagnostic survey on storage,processing 
and utilization of 
root and tuber 

the 

food crops will be started during9tn montn of year one and expected to be corpleted by the middle of yeartwo. 
 The training component of tne project will start as early asmontn of the first year 
the fourth
 

(depending on the 
length of service of selected
training particioants) and continue tnroug 
 tile ninth month of the last year.
See Annex 1, for 
the time phased plan of work for 
the project.
 

UALS expects that the Cooperative Agreement which authorizes the USAID
funus for tne project will be signed by aiddle of August 1936. -Within a weekof tne signing of tne Cooperative Agreement, 
a Protocol that details the
collaboration of GkC and UMES in implementing 
cne joint project will also be
sijned. Once tne CooderatLve Agreement and tae Protocol are signed, UI4ESWill Wilin one we-K sign suocontracts witn Alabama and Florida A&4Universities for imt-leMentation of tae project. Procureiment and other logis icalarrangeients will oe initiated immediately after the signing oL subcontracts.The inontn of August and September will tnerefore be utilized mainly for 
moilization purposes. 

U. Procurement Plan 

The detailed procurement plan with waiver requests are found in Annex F.
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PR{OJECT ANALYSES 

a. Tecnnical Analysis
 

Significant advances nave been made in the development of improvedcultivars of cassava, sweet potatoes and selection of elite varieties of yamsin Cameroon by LA. drnat is needed now 
is a system of 
rapid seedstock
multiplication tnat could 
oe adapted to provide for 
mass production of the
planting materials of the improved or selected varieties of tie root and tubercrops for farmer use. 
 4itnout that system, the agronomic advancement nade up
to date in 
root and tuber crop 
researcn will not be widely available to
farmers. , s indicated* in the 
our researcn methodology in Annex A, (pages 1-13)several teconiques nave 
been developed for seedstock multiplication of root
and tuoer crops. Tne challenge is 
the selection and integration of various
tecnniques into a system or systems tnat will generate "rapid" multiplicationof tLle seedstocK and oe 
consistent withi 
the tecnnical as well 
as tihe human
elements of 
a given farming system or 
a region. Tile necessary and sufficient
conditions for developing tne system is the availability of )hysicalresources, wnicn if funded as proposed in 

and human 
tne oudget snould lead to 
'he
development of tre desirea rapid seedstock multiplication system.
 

Tne use of 
tissue culture is increasingly becoming important in breeding
and ajronomic research. ve are aware of 
researcn activities utilizing tissue
culture tecnnijues i.e. IITA, Colorado State University's BiotechnologyVLssue Culture )roject and J3L,-tiszue culture worK at 3eltsville.area of foou storage we In the
 

and 
are also aware of otner research efforts in storage
processing of food crops i.e. University of Idano's Storage and Processing
project, University of Hawaii's projects in utilization of root and tuber
cross anu tie Post .arvest Uocumentation Center at Xansas State University.Tilc ltu,aiurxu and experiences gained from these projects wili beconsulted during the inpdlementation of this project.
 

Tnt socio-econoic 
acceptability of a developed technology for farmersdeaiand careful exaiination and inclusion in agrioultural researchdevelo)aient efforts in many anddeveloping economies. 2ne economics of seedstock11ultidlication dis3cussed in tno research metnodoloqy in Annex A (pages 15-17)will ensure tnat toe issues of farmer acceptaoility are appropriately
incorporated in tne researchi efforts of tnis project.
 

Cocoyaia has a particular proolem of root 
 rot infestation. Toe disease has
L)een )latuing t.ne cuitivution of cocoyam for tile past ten years. Given tnelow oase of cocoyal it is necessarv 
to wicen the jerm olasm oasecytolojical -aor., to through
develop varietres 
tnat are res;srant to root rot.
3reeuer/,%gronoiisc The)roposed for 
the longterm position has a considerable
experience in c ftojenetics. [AA and lIA nave seen involved in studying' theprooieu of Lne root rot In C..aieroon out witnout in-deptn cytogenetic work.Given tae reports ut tne 13A/fi'A worK in cocoyam br2eding in Cameroon,requesteo laooratory facilities the
and tre tecnnical assistance as oudgeted inthis proposal, it is tecnnicaliy feasible t, develop a variety of cocoyam that
is resistant to root root in tne 
five year period.
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The institutional development component consists of improving the
laboratory facilities (pnysical facilities) -s well as human capitalformaation. T'ne laooratory improvement is attainaole in the sense that theequipment budgeted for in the project is adequate to give IRA a reasonable
size tissue culture laooratory and facilities for 
the needed agronomic
research. 
 It is also tecnnically feasible to accomplish the participant
training compaonent of the institutional development due to the following: (a)iL is well witnin the capability of ILiA to supply the 6 candidates for longternm degree training, 
(b) those candidates for 
snort t.rm training are already
on the staff o IIL , (c) there are more t.%an enough universities and researchcenters in tue U.S. 
to provide the type of training and experience required
for tie Caineroonians, (d) historically, participants from IMAsuccessfully completed their programs and returned home 
have 

on scheduled.
 

If the above 
reasons nold, which they should since the requirements and
stanuards of selection of personnel for 
IRA have not changed, then the

training program snould oe 
accomplisned on schedule.
 

Witn respect to the diagnostic survey of the storage, processing and
utilization of 
root crops, tne experiences of tne three 1890 institutions
coupled with that of tne staff of the food technology group at Njombe centeris more than adequate to effectively implement tne study within the two year
period.
 

Given tne experiences of other research b:ojects indicated in our 
research
metnooology, tne advances made in cytogenetics, our proposed researchmetnodology (cotn agronomic and economic) and the funding level requested, it
is concluded 
that the accomplisnment of the project outputs is 
technically

feasible.
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b. Financial Analysis
 

Financial Summary
 

The total cost* of the project is estimated to he US $7,807,492 over the
 
five year project life. UMES, through a grant from USAID, will contribute an
 
amount of US $5,737,512 which makes up 73 percent of the total project cost.
 
The GRC will contribute the sum of US $2,069,980 which amounts to 27 percent of 
the total cost.
 

A. COMPOSITION OF USAID FUNDS
 

1. Technical Assistance: $2,639,416 

UNES and its collaborating institutions will provice 132 longterm person 
month plus 22.7 person months of short term consultancies. See sections I and 
III of ANNEX B for the detail budget of technical assistance. 

The total cost includes salaries, allowances, international travel and
 
overhead costs. "The long-term technical assistance component costs $2,320,380 
and includes administrative support at UUIES, US field staff as well as the 
Cameroonian field administrative support staff. The short term 22.7 person
 
months of technLcal consultancies amounts to $319,036
 

2. Short term travel: $253,157
 

This consists of travel of (a) project field administrative and management 
personnel to the US, (b) visit by UMES project management personnel to Cameroon, 
Executive visit of chief administrators to the three collahoratina 1890
 
universities, (c) evaluation teams. The of'the are indetails travels found 
Section I! cf Annex 3.
 

3. Language Training and Transulation: $70,000
 

Although the primary activities of the project will be in an Anglophone
section of Cameroon it is still important for technical assistance p.rsonnel to 
be able to soeak and understand French. It is orooosed that French trauning be 
provdJed to the lonaterm personnel prior to their assignment in to Cameroon. 
While in Caneroon their level of competency would he improved hy attending
French classes at the bilingual institute of Buea. It is also essential to 
allocate funds for translation of documnents from English to Fr.nch or vice' versa 
since Cameroon is officially a bilingual country. 

* All costs are given at April 1986 prices with inflation adjustments made for 
subsequent years. A conversion factor of CFA 360 = US $1.00 has been used
 
for all the conversions from CFAF to US dollars*.
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4. 	Participant Training: $447,000
 

Six Cameroonians will receive advance degree training in U.S.A. through-the

project. 
Two 	will study for Ph.Ds while four will acquire MSc. degrees. See

section V of Annex 
... 	for details. Of the training amount $40,000 is 
allocated

for short courses in third countries and additional $20,000 is earmarked for
 
pre-vulgarization and demonstrations.
 

5. 	Commodities: $882,487
 

Commodities to 
be funded under the project include: Tissue culture
 
laboratory and research 
equipments, green and screen house construction and

renovation, vehicles, household and office furniture and appliances. 
The

detailed commodity items and expenditure are found in Sections VI, VII, VIII and
 
XII of Annex B.
 

6. 	Recurrent Cost: $593,338
 

The recurrent cost consists of 
expenses to be incurred annually from year 1
through year 5 to support the project activities. It includes: 
books, journals

and 	publications, office supplies, in-country travel of local support staff;

in-country travel of professional staff; gasoline and lubricants, vehicle

repairs, maintenance and spare parts, research supplies, on-farm research costs,

vehicle insurance, and miscellaneous administrative expenses. See Section XI of
 
Annex B for details.
 

7. 	Other Costs: " $297,795 

A provision of $188,395 is included to rent 	and maintaining houses for the
two long term technical assistance personnel for five years. An amount of$25,400 is allocated for field support of the diagnostic surveys on storage,

processing and utilization of 
root 	and tuber crops during the first two years.

A total of $34,000 is allocated for the freight shipment of commodities from 
to 	Cameroon. See sections IX, X, XIII of Annex B for details.
 

Cont.ingency: $554,319
 

The provision for contingency is 10% of the above 
 costs (S518,219) plus 
an 
estimate of seperate maintenance allowance ($36,000) for the COP.
 

B. 	 COMPOSITION OF GRC FUNDS 

1. 	 Personne1: $1,084,277 

This consists of the salary and benefits of the senior and junior staff from

IRA that will be directly involved in the project. Section I of Annex C gives
the details for the personnel costs. 
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2. 	 Utilities: $67,197 

The use of eler tricity directly for the project activities is estimated to 
cost $30,391, while water is estimated to cost $36,806 for thj duration of the
 
project.
 

3. 	Particir.ant Training: $34,500 

This consists of 12 roundtrip economy tickets for the participants for
 
degree tLaining in U.S.A.
 

4. 	Laooratory Equipment and Implements: $135,485
 

The laboratory and green house and flow of services from equipment and
 
ilements are estimated to be $135,485 
over the life of the project. The
 
details are found in Section VI of Annex C.
 

5. 	Venicles and Other Transportation: $309,343
 

The category consists of vehicles and motor bicycles, their maintenance,

running costs, and insurance plus grouna transportation of all co.mnoditied
 
from tne port of Louala to tne researcn center. Appendix C provides the
 
cetails ot eacn line item.
 

6. 	 Offices and Furniture: $118,000 

The GRC will construct and furnish offices for the US technical assistance
 
team as well as the Cameroon tecnnicians and it is estimated that it costs
 
$lld,UOU for tne construction offices and the furni-shing of tihe offices for*
 
the Cameroonian tecnnicians. The details can be found in Annex C.
 

7. 	Land: $100,000
 

A total of 30 nectares of land will oe made available for field
 
exoeriments at tde main researcn centers as well 	'as suo center Eields in the 
study area.
 

8. 	In-country Travel: $27,629
 

A total of $27,629 is allocated to support in-country travel expenses for 
local supdort staff as well as tne professional staff for the Live year
perioa. The dnnual allocations are found in Annex C. 

9. 	Contingency: Sld7,649 

The provision for contingency is l0b of the above dosts. 
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C. a'OTP{-PROJLCT a{ECUR1iENT COST AND IR.A AILITY TO MEET TJEH COSTS 

The major factors whicn will bring 
a recurrent expenditure to IRA after

tile life of the project are: Maintenance of the tissue culture and agronomic

research laboratory, retention of professional and laboratory support staff,

retention of drivers and 
field laborers, maintenance of project vehicles and
 
reproduction of planting materials for cooperating farmers.
 

Since 1983 the GRC has more 
than doubled the operational budget of IRA.
 
decause of tile 
nigh priority that the government attaches to agricultural
 
researcn and development, it is expected the government's allocation of funds 
to IR all continue to increase during tile 
life of the project. IRA already

has plans to oiild a 
national tissue culture laboratory at Njombe Center and

will integrate the laboratory facilities at Ekona with those at Njombe. 
The
 
necessary oudget support will also oe 
provided. The retention of 
the

professional staff as well as 
the tecnnicians is not a problem since they are
 
permanent or classifieci employees of MESRES. 

The Adlinistrative Assistant 
to the Chief of Party and the supporting

secretarial staff will all be e~nployed on term contract basis and will be
released accoruingly at tne end of 
tne project wnen their contracts expire.

The drivers for tne project venicles will normaloe IRA drivers to be assigned
to the pro3ect ana will oe reaosoroed into the system after the project
 
terminates.
 

Given the study and staole growth of tine Cameroon economy, the high

priority assigned to 
food crop research especially the interest in root and
 
tuber crops that is innerent in 
tile Cameroon National Root Crop Improvement
Project, tie interest in and commitment of ERE/DA to the project and the 
nistorical tracK 
record of GAC in honoring 
its recurrent costs associated with

development pro3ects, it 
is logical to assume that tile 
recurrent costs that
 
will oe generated by this project will oe aosorbed by the GRC.
 

It is also important to note that the primary output of the project to
is 

develop system(s) for 
rapid seedstocK .ulti,)lication coupled with
 
institutional develonent Ivuk.of These outputs are also essential inputs for
tile GdC efforts to adapt the system and iass produce and distribute low cost 
planting :;aterials for 
root crop producers. It is tiierefore in 
the

government's oest 
interest to maintain the core infrastructure to be developed
by tile project to facilitate its oreede" goal. In fact, one snould expect thecoaestic financial support of tine project activities to increase after the 
project wihen tne GJC moves into mass production and distribution of slanting
 
,,iacer ials. 



TABLE 3 UMES EXPENDITURE BY YEARS
 

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL 

1. Technical 
Assistance 2,639,416 

(a) Prof. Field 280,417 
Staff 

(b) Home office 86,730 

personnel 
(c) Field office 27,568 

personnel 
(Cameroonians) 

(d) Alabama A&M 56,000 

University 
Consultants 

(e) Florida A&M 5b,000 

Un.versity 

Consu lca'hAs 
(f) Short term 100,000 

Consultants 

248,732 

95,178 

28,946 

28,000 

28,000 

100,000 

279,536 

104,470 

30,393 

-

-

59,518 

305,113 

114,690 

31,913 

-

59,518 

359,254 

125,931 

33,509 

-

2. Short Term Travel 40,000 61,052 61,052 61,053 30,000 253,157 

3. Language Training. 
& Transportation 

25,000 13,000 12,000 10,000 10,000 70,000 

4. Participant 

Training 

100,000 100,000 100,000 100,000 47,000 447,000 

5. Commodities 791,327 19,000 73,160 - - 3382,487 

6. Recurrent Cost 104,612 130,628 116,365 117,800 123,933 593,338 

7. Other Costs: 
(a) House Rental 30,858 

& Maintainence 
Cb) Diagnostic 13,000 

Surveys 
(c) Freight Ship- 60,000 

Mert 
8. Subtotal 1,771,512 

33,944 

12,400 

24,000 

921,880 

37,340 

-

-

873,834 

41,073 

-

-

341,160 

45,180 

774,3207 

297,795 

5,183",193 

9. 

10. 

Contingency 
(a) 10% of 177,151 

L2-ne 8 
(n) Sn:rate 7,200 

maintenance 
allowance (COP) 

Subtotal 134,351 

92,188 

7,200 

99,388 

87,383 

7,200 

94,583 

34,116 

7,200 

91,316 

77,481 

7,200 

84,681 

518,31.9 

36,000 

554,319 

11 GPAND TOTAL 1,955,863 1,021,268 968,417 932,476 859,438 5,737,512
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TABLE 
G R C CONTRIBUTION
 

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL 

196,239 206,049 216,351 227,172 238,469 1,084,277' 
UTILITIES 6,500 6,625 17,089 17,943. 1.8,830 67, 197 
PA.'?. TRAIN. 7,500 - 10,000 13,500 3,500 34,500 

LAd. EQUIP. 101,497 8,497 8,497 8,497 8,497 135,485 

VEHICLES, 

A-v) '-.-cqS 

i4AINTEA:ICE 

P3x: A'fOiJ 

106,934 47, 500 47, 325 51,506 61,453 309, 343 

u FICe 118,000) - -- 118,000 

LA.JO 20,000 20,000 20,000 20,000 20,000 100,000 

IAC. P.RA /L 5,000 _5,250 5,513 5,7'28 6,078 27,629 

SJ3 TOi'AL 
Contingency 10t 

561,670 
56,167 

294,121 
29,412 

324,775 
32,478 

3.14,406 
34, 441 

356,827 
35,632 

!,881,800 
188,180 

i-l:A-- 4)-LA533 357&53 2784147 Ux92 ,=o Z. Q6 9_jSo 
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c. Economic Analysis 

A major objective of economic analysis for 
a project is to provide enough

information to enable the determination of 
the social profitability of an
anticipated project. The attainment of such oojective requires toat an ex
ante analysis has to oe made. 
.Ex ante economic analysis of an agricultural

researcn and developnent project become very difficult since most of
critical parameters needed for 

tne
 
sucn analysis are not specifically known before


the project is started. Tile proolem areas 
include wnen 
the scientific

oreaKtn.-ouyn will occur, actual yields, adoption of 
the technology etc.
Des.2ite tue "UnKnown" nature of critical factors it is still necessary to
provide infor.-,ation 
for poli -i cecisions to oe made in investing in
 
agricultural research.
 

A review of ex-post economic analyses of several agricultural research
pro3ects by iuttan I indicates nigh rates of 
return to investment in

agricultural researcn. 
Almost all tne pro.ects reviewed yielded between 10 
to
15 percent aoov. inflation levels. The consistency of the nigh rates of
 
return in tnose agricultural researcn 
projects including LDC cases, reassures
 one of 
the nign prooaoility of simnilar outcome in agricultural research in
 
Came roon.
 

There are 
no similar studies of ex-post analysis of agricultural research

in Cami-eroon to i>e us ed for comparison. 
Tne nature of this ?roject also
creates some Petnodoloqical iprobleins of meuasuring benefit streams which are
mostli intangiole. due 
to tne prooleins raised above in performing "proper"
ex-ante econoxi: analysis, it is inpossile therefore to determine the
internal rate or return wi.tn refined data for this project. However, it isstill necessary to provide policy makers with reasonable information about theproject to enaule tn2:7 to make a decision on invusting scarce resources on the
proposed project. Tne economic analysis will therefore focus on:
 

(a) Potential economic gain from the project.
 

(o istiation of project oenefits and costs to determine potrntial
 
internal rate of return.
 

(c) Evaluation of intangible and spill over 
benefits.
 

(d) eeasibility of acnieving tne estimated benefits.
 

(ej Pro3ect Alternatives.
 

uttan, Vernon. 4. :%griculural Research Policy, 
University of Minn'esota 
Press, eiinneapolis, 19t2, pp. 241 - 249 
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A. A:LA'IOdJIP 02 PROJECT TO JAOADER SYSTEM OF AGRICULTURAL RESEARCII 
AND TECHdOLOGY DEVELOPHENT 

Tne tnree inasor coniyonents of 
tie project could oe considered as sub
systems of a oroader agricultural researcn and development system.
Conceptually, tne tecnnoloyical development of improved varieties of root and
 
tuoer 
crops for farmer use consists of:
 

( i) Developalent 
(Breeding) of varieties with desired characteristics,
 
including nign yield.
 

(ii) Development of tecnnology for 
rapid multiplication of seedstock
 
witn potential for supplying 
farmer input requirements.
 

(iii) Delivery of 
improved planting materials to the farmers.
 

A diagrammatic representation is:
 

STEP I 
 STEP II 
 STEP III
 

DEVELOPMENT OF IMPROVED TECHNOLOGY FOR MASS 
 DELIVERY OF IMPROVED
 
VARIETY OF CROPS PRODUCTION OF SEED" S"ED3 rOCK TO F,RM 

FOR IMPRO"E,1D VAR.IETYj 

Trauitionally Step I is 
the responsibility of research institutions.
In most LUCs cae tucanolojy for Step II is adopted 
from a research outfit
aaC' P'iiZea by a divisio, uf e.ii.Li~LLy 1. Agriculture (usually seed
.aultrili:ation unitj 
ana finally Step III falls in tne domain ofeAtension service or 
some parastatal orjanization with specialized
function for seed delivery. In recent years 
sucn coi2ar-;nental.ization of
functions are oeng coordinated into a systen ad.proacn tnough integrated
jrojects. In suct cases it is very easl to attriJUte tne ben2Cit of tie
researca and develo.,dent efforts to one project. T:n history of
seeusuocK muitijlication for root and tuier crops in Camercon has not
taKen tLe nolistic approacn. Tlhe activities in Step I nave 
been funded

D' I.JRC and AGCOJ and i.plemenzed av IITA AJD IitA. This )roject ispri.aacily responsiole for acco.;lisning Stef? II and limited involvement
Ln Sc j 1i tnroujn on-far, testinj ana sup.)ly of )lancing ia:erials for 

nu.,oer of collaoorating farmers. 

In tne case of cocoyam, tae )ro3ect activities will involve Steps Iano I ane similar degree of involvement in Step III as stated above. l'tis tneretfore easy to attriulce all tae esti;nared benefits from tilecocoyauui activities to mnis droject. Tne case of cassava is a little bit
fuzzy since tie i.n.provea nateriai was develojed in Sted I by IITA andI.tti. dowever, since naterials are not currently availaole to farmers it 



is1,arue 1a Itlou It thsp. nOU 1s'ino b'spr"ec 

a lable to :the f,,armers an 
 tne es bnef
r ce mated e a oulT4 at occrsyse1W,ot raSY i dsee sto 1 p) cat'ion ato evl e ep c edt reuc astical t co oi: prc a on T , i, lvincrdase nene t. 5,a aI analyss esaprono ees adQneQi1tIto e attr~ u t e oec t. he ee. sse uge o,7. e al1S Eas e in luhdes a,e oiec f over, IS ma ne, e f.aion orf rojet 
 no aet of 2reltrn,s L)O'a ti lu ed to an II.~ c v ies'in' tejpl. 

In caeo~ a~ins we are, dealing w th a "si' at.1on _of'~ ~ e~vac ieIt aes tria t nave been sbete w_ ho t ene ...o mprovemenf research-.,as ually expected Step 1'. 77 ence e ass hnnfi~ateq coec
inIea actiies, is also easonatle 

13. Potential :iconomic Gaina FromrTe P roje~
 
Tne :Jinjied suply and g 
cos of 1azing materials ,is-consi eredaa 

iia~or Impedilient, n roo and, tuber, food crop' rodut on.. AsId ae thecresearc) lnethocala j o n i,11 rsec ea tne econongics .of-,seed stockmuiti,?lication, ne cost of plantinqy, mate ials; is' est naet3J .(and soible cases IROre, Chn Ulat 
i s 

o te tota. o daIciiS Itosestimdtna t wi'twcapid seso ut caa yse o developed b
tne iOruject, trie 
cost,'of ianti g Maer~iaJ. fI.l bec at '-least 66
a . "S c_Sa- reduction in production cost is expected, to-result 'i ',ower. average cast eflcaeaa s&ise 
 ocnsumers.c~icwrr~ Conoeptually, .thepotential ecohnmicgi riiuiiig. 0wcs lrtn. m a omha,1, 
Ojisec iilu tca ed iag auima ti a lly below 

- -r 0'~ ?I e T 

0before Oroject
 

In tfle o cassaa. and t i'assm0 n to ea costp atig
i.1eiloe'. a~5iae to earis sea norI nqgofr 

at Ao r n n~e a ray. r rO year5' nogn oar 0 Ithr, th ae
 

m i~~~ ~ ~ N 
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Tne magnitude of change in net benefit from A to B will be larger if the
variety utilized is of an improved nigh quality.
 

In tne case of cocoyam, the infestation of Root Rot has ledi 
 to about 50%
reduction in 
area planted under cocoyam. 
Also tne yield of those hectares
triat remain in production loses aoout 30A of their output due to Root Rotinfestation. Tae development ol 
a root cot resistant variety as well as 
the
 
things remaining
 

development of low cost planting materials is expected, other
the same, to lead to 
increase in acreage and productivity per area planted.
 

I-T
 

In year five tne 
expected net oenefit for the cultivation of cocoyam with
root cot resistant variety aau 
low cost planting material will be at E, while
witnout tne project tne net oenefit will nave oeen at D. Tne cnange from D tor, consists of lowe: cost of production plus increase in production level dueto root rot resistant variety. Tne increment benefits do not change after
year five since we nave assumaltne area to be cultivated with tne new planting 
,aa-e- ia Ie oIl tne same chccugnout year 10. 

C. sti.nation oZ Project 3mnefits and Cost and Jetermination of
 
ruoenciai Int:ernal 
 ,{ateof {eturn. 

Tie cost benefit analysis for 
the project is iresented in Table 5. 
In the
following bection tne esti~nation prozedures and assumptions us2d to derive thestreai ot aenetics and costs for the project are presented. Tne benefits from
tne project have Dean limited to increments in the iDroduction of cassava,cicoyani and yama. inile tnese are separable, the costing elem.ent of thedroject is inseparaole ano is tnerefore determined on aggregate basis. ThestreaAs of oenerirs for each croiu was determined separately arid then
agjregateaa for tre cost oenefit analysis.. 
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Estiiates of output prices:
 

Tnere are no reliable up to date records on prices, yields, costs of
,?roduction and otner 
factors essential for 
the calculation of the cost benefit
analysis for 
this project. In 
the case of prices of the various crops,
latest puolisned information the
from tne year book of Agricultural Statistics for1982/83 was adjusted Oy 
a 104 annual rate of inflation to estimate 1986
0 rices. Tne estimated prices were: cassava - 91 ClAF/kg = $.25/kg;C2'A'/kg =$.74/kj; yams - 268and cocoyam 123 Ce'AF/kg = $.34/Kg. Observation of prices intne projecc area were comparable to our estimates. 

ii Yields per nectare 

Yams: The averaye yield of the elite varieties under monocropping andresearch conditions was 
15.2 tons/Ha. wJe estimated that under
real world intercropping conditions, attainable production level
would be 9.12 tons/da, wnich is about 60% 
of tne research yield.
 

Cassava: 
 The average yield of the improved varieties under monocropping

and researcn conditions was 
22 tons/Ha. It was estimated thatunaer 
farmer intercropping conditions average yield would be 
15
ton/na, wnicn is a.out 68: of the research yields. 

Cocoyam: £f4e 
average yield of cocoyam with root rot 
infestation was 
2.1

ton/Ha, out witn 
root rot resistant variety, it 
is estimated
 
tnat it will increase oy 33A 
to 2.79 ton/Ha.
 

iii. Cultivatea areawicn 
tne projectoutput
 

It is assumed that in 
tne 
cases of yam and cassava 5 percent of the
currently culcivated nectarage will betni-Q in ... 13uec. ..... " yea-'" 
planted with olanting materials from 

In the case of cocoyam it is assu;ned that 10% cf current cultivatednectaraye will be planted wita aterials from the project from yearyeoar 10. 5 throughPae estimated areas under cultivation ia the project site are: Yams- 557bd na, Cassava - b5501 na ano Cocoyam - 112011 ha. 

iv. TotalCost 

The total cost consists of tile research and development cost plus the
on-farm Lncrenental cost tnar is associate2d withn tue adoption of output fromr-ni- project. lie eSt1,iated on-farm incremental production cost per hectarefor eachi crop using planting macerial from tue project is: 

Yam: 731, 520 CPAF/da = V20 3 2 /11a

Cassava: 216, 000 CFAi/Ha = $ 600/Ha

Cocoyam: Lo2,bd0 C.:'?A/Ha = 3508/Ha 
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As stated earlier the research and development cost of the cassava variety
should nave 
been 	included in the calculation of the 
total cost. However, such
data 	could not oe obtained during the desiyn of the project and hence not
included in the calculation of tne total cost. 
 It is proposed that such cost
information suould be traced and utilized during the life of the project to
determine tie internal rate of return that is solely attributed to the
 
project.
 

jased on 
the cost benefit analysis result presented in Table 5 the
internal 
rate 	of return for 
the project is approximately 95t. 
 Such 	a return
is within the range of IR~s associated with agricultural research with
tecnnological empnasis. The project is therefore deemed beto economically
viaole.
 

D. 	Evaluation of Intangible and Spillover Benefits
 

There are other benefits whicn are intangible and difficult to quantify
an 
 also some quantifiaole spillover benefits have not been included in the
Cost denefit Analysis for tne project. Such benefits include.
 

(a) 	Price and income effect on producers and consumers of the root
 
crops
 

(b) 	 Institutional Uevelopment of IRA. 
(c) 	 iaillover uenefits across agroecological zones.
 

a. 	 fne tecnnological advancement from 	 the project is expected to lower costper 	production and suosequently lead to 
increase in net 
incomes of farmers who
will 	adopt the tecnnology. In 
cne short to inediu:n run the price per unit ot
tne crop.s would decrease and reduce tne 
total cost of food for
consu.uers. 	 most of theIn auaition to tue advantages from the lowavailabiitiy of planting materials of 	
cost of production, , 

new varieties of cassava and cocoyam has
implications for 	 the long run prices of tne crops. 

Given the 
rate 	of growtn of tnh 
 population in 
Cameroon, the 
food 	calendar
ano 	preference in the 	 country, tie future demand for tne root 	crops isexiectea 
to increase. 
 ,itn 	 net out migration from rural areas, the agingtne 	 farming population and aecline of .,outn 
of 

taiiny far:,iing as protession, thesupply of the 
same 	cros are li~e± to decrease without
1 	 tecnnologicalintervention. 
As inuicated in Figure 8 oelow, the availaoility of improved
varieties turougmi rapiu seedstocK ;,iultiplicacion system will 	 oeip to stabilizetate 	 prices tileo crop. vitnout tais inteirvention 
tue 	long run prices of the

fool 
cro-s is expected to increase.
 



Figure 8 
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The expected long 
run prices without the technological intervention would,

given constant supply and expected increase in demand to D, be PI. 
 It is

possible that witn the 
root rot proolem and the current high cost of planting

materials coupled with less laoor in farming, 
that supply may decrease in the 
long run to S1 . ,.Jitn increase in Demand to Dl, the new prices would be
then nigher at Psi. However with tne new technology, supply would increase
 
to S 2 and with the expected increase in Demand at D1 
 prices would be at

P2, wnicn is less than Pl and Psi. The future savings from the Ps2 
price level 
to consumers is classified as intangible at least for this
 
analysis.
 

b. Institutional Development of IRA
 

The institutional development component of the project will increase the

tecnnical s~ill as well as 
the physical capability of IRA to provide research
 
support for future tecnnological development. 
The improvement of the research
 
capaoility of IRA that is attrioutable to 
the project cannot be quantified
 
now, out is definitely one of the important outputs of the project.
 

c. 
Sjillover 3enefits Across Aqroacological Zones
 

Due to movement of farmers from one agroecological zone to another, and
 
given that soid of the on-farmn researcn trial farms will boarder 
agroecological zones 
III and IV, it is possiole for farmers in these zones to
adopt the tecnnoloqical innovation from tne project. However, the
 
calculations of tne drojected strea;it of benefits tne projectfor have been 
limited only to ne i)roject site. Such potential stream of benefits h-re
 
therefore not oeen considered in 
the cost oenefit analysis.
 

d. 2easioility of Acnievinkj 
tihe Estimatedtienefits
 

The yield levels used for the calculation of the cost benefit analysis are
 
very modest and suostantially below tne potential level in 
the project area.
 
anotner major factor in determining the feasibility of attaining the estimated
oenefits is tne percentaoe of hectarage tnat would Oe planted using the output
of the project. rle 5J. adoption rate for ya.a and cassava production is
grossly underestimat.!d. fne farainq commnunities are already aware of the
result of 
the cassava varieties tnat have aeen developed, and are constantly
inquiring fromn ILi toe possibility of ootaining the planting mat.arials. So
 
one exdects a nigher adoption rate as soon as the varieties are released to
 
the public.
 

.1icn respect 
to the low cost of planting materials, there is no doubt that

there is a real de.,ana in the farming community for low cost planting
materials. Tne major proolem is tne lacK of tiie tecnnology to mass produce
the planting materials. I1Ut will nave cne capability through the project to
suply up to 40U of planting materials for toe project area. Tne only
li.nitation is it not tnethat does nave mandate to produce and distribute 
piantin materials. So during the life of the
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project, it will provide that service through its collaborating on-farm
 researcn farmners, until M.IIViV or other seed multip)lication organizations are reauy to adopt tne recommended technology. 
if the story of the variety of
sweet potato i'ILi developed by IiRA is an indication of now far.ners will acceptnew varieties from IM, 
 tnen one might put the adoption rate to almost 70-80%.
 

Tnere are other potential impediments to the feasibility of achieving the
oenefit streams, but tnese are mainly exogenous in nature. Notable ones 
are
favoraole weather conditions, government policy on agriculture and changes in
food preference. 
Given the level of interest of the GRC in agricultural
development, it is assumed that its develooment policies will continue to
favor tne agricultural sector. It is anticipated that the prices of root

cro)s will continue to ue set Dy market forces, which have over the yearsexnidited enouyh incentive for food production. One does not anticipate any
significant cnange in tne food preference of the average Cameroonian during
the life of tne project that could adversely affect the demand for the root
and tuoer food crops. 
 In general it is perceived that both tne endogenous and
 exogenous factors are favorable for 
the achievement of the estimated benefits.
 

e. Project Alternatives
 

Due to tne ,esearcn nature of the activities to be performed to address
tne proolem at nand, t:ere is no real alternative app)roach to attaining theoutput of tne project. One remotely conceivable option is to carry out theproject tnrougn i-&)]EVIV. 3ut that woula not oe cost effective since MfLDZVIVdoes not nave tne research institutional capaoility needed to develop thetecnnologjy or systen of raoid seedstock ..iultiplication. In tne area ofcytojenetic research in cocoyam, there is
no other institution in Cameroon
wnich is Detter prepared tnan IiA to conduct such studies. The most'logical
aLiproacn to solving ne stated problem is for I LA to develop and test the nec-ssary tecnnoloical system for ra.)id seedstocK multijli,'tion and in Ronmpfuture date assist an organization like MIEDEVIV to mass produce and distribute
 
the planting materials to farmers.
 



COST/BENEFIT ANALYSIS OF RrR PROJECT ($000) 

I. 

A. 

B. 

COSTS 

USAID COSTS 

GRC - PROJECT AND 

RLCURROAT COSTS 

YEAR 1 

2,048 

618 

YEAR 2 

1012 

324 

YEAR 3 

1,030 

357 

YEAR 4 

1,006 

379 

YEAR 5 

917 

37 

YEAR 6 

-

339 

YEAR 7 

359 

YEAR 8 

357 

YEAR 9 

378 

YEAR 10 

399 

CI 
I 

C. 

II. 

IaCRLxEAiNTAL 

Oa-eAit- COSTS 

TOTAL COSTS 

ESTILAATED BENEFITS 

-

2,666 

-

-

1,336 

-

-

1,387 

-

1,385 

-

13,321 

14,625 

42,062 

13,321 

13,660 

42,062 

13,321 

13,680 

42,062 

13,321 

13,678 

42,062 

13,321 

13,699 

42,062 

13,321 

13,720 

42,062 

Net present value of costs using a discount rate of 95% = $3,013 

Net present value of estimated benefits using a discount rate of 95% = $3,006 



-36

d. Social Soundness Analysis 

The social usefulness of tne project is imbedded in the domestjc food selfsufficiency policy of the Government of the Republic of Cameroon. It is of
 
paramount interest 
to the government to ensure 
that the country is capable of
providing adequate food for 
its citizens. In tnat 
regard any activity which
facilitates sustainea adequate domestic supply of foodstuff is 
very useful to
the society at large. root and
Tne major tuuer 
food crops (yams, cassavas,cocofas ana sweet potatoesi in the aggregate constitute a major component of 
tne food calendar of most parts of Cameroon. 

The project is locatea primarily in the coastal lowland areas of the
country. A number o'f 
etnnic groups of Dahonih as well as forest tribes
dominate the study area. 
 Aciong the forest tribes, there is 
a sharp division
of laoor oetween sexes. o'en are responsible for cocoa and coffee production.
Aen clear away the forest for the main food crop fields where women grow a
.nixture of interplanted crops including cassava, the major staple food,
cocoya;,.s, plantains and yams. Toe yam fields are mostly operated by womenwita men .providing poles to cuild the yam storage huts. Tae focused croos fortne project form toe iajor component of tne agricultural enterprise in the
region and tnerefore reinforces mne ajcizultural economy of 
tne areas.
 

The acceptability tneof varieties being wor. ed with is ver;y important andtne taste and values of tne people will oe a major factor in d.ctermining
acceptaole varieties to oe includ/ed in the research efforts. 

Tne major output of the project is im;3roved varieties of low cost planting
materials. Given costtue nigh of root and tuoer planting materials, theavailaoility of 
low cost rapid seedstocz .,,ulti,;lication systen will make it
more liKely for toe very poor 
 farmers to acquire and plant high vieldinavarieties. 
Tne current nign cost of planting materials, especially yams,limit tLe aoilitj of the very p)oor farmutrs to ini:ensify or expand their rootcrop enteriri ses with ne 
appco:)riate supporting distribution system.
ti.:iely availaoility/uppl, of tne Lplanting materials will save and 
The
 

tine otherresources toat go into farmer selection, storing,'and L)re)aration of planting
 
milae r ials.
 

Farimers in general should oe 
motivateu in utilizing the output of the
project because it will reduce tneir average cost of production, plus give
nigner yielos. 
 mnere are no additional resource 
requirements for
participation that would prevent tne farmers frompoorer utilizing the resultsof :nt research since mae culzural practices oz preparing planting materials 
among zoot tuoerare common all and farmers. 

Initially only the cooperating farmers will have access 
to the seedstock.
Tois is oecause of tne pilot nature and t.1 linitations tnat iIRA not thelejiti.mate orjanization responsible for seed .aultijlication and distribution.
However if tne tecnnology is found to oe acce.,taole, tne appropriategovernment agency will adopt it and toe technology will then be available to 
all root ana tuoar croo producers.
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The Spread Effects
 

Despite tne pilot nature of 
tne project, the 
results will be communicated
to farmers and policy makers thirough on-farm
demnonstrations and worksnops. 

as well as on-station 
The majority of those 
to be invited 
to attend
such field or demonstration dals will be farmers 
from tne project sites as
well as otner parts of tne country. It is hoped that once 
the technology is
found to be acceptaole, 11LDEVIV will be given tne appropriate support to adopttne tecnnology to mass produce planting iaterials for farmers all over the 

country.
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ie 

Are4 tin 8U;of tnelestimated 6polio isi_ rur :co nu Iti Iaricultuce'as'tneir 
 lvelo c e 6 ropp n 'atucof e
Ssulssnce 3ct r 0 te agric cir ncu ry, a I farM e rs a.s a reado cultvt root cros., ,'In fact ooi biococ e I 

o * t eo n tUelss a acan Il.e Camroo is t £ aroesOY nUellg, lou ,'s ',CenC.: poe ul tinot - oe-. td ,aca i I 

e ac C
weI~la, i~eh or o es mtie,' aeqa r]. 

,Tot~itntes h' Ore I I beeisp aea tal',-te coop~a Lj ndra
oocer't e~ aorrnaesrac~d.oc aat* thee 4U ea 

Watwilo e o e ts ab oie0u w
e n e t at.p7,en a 
'farm-mor am'ilies 'o:Cs Oi aoe inacg lossesia so a 0£geie ea- rs tna as-'r, fre 
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The area of cocoyaia cultivation has been reduced by about fifty percent

(50%) due to the infestation of root rot. The yield of the 
area currently
 
planted on the average loses about a 
third (33&) due to root rot. The
 
comoined Ipact is less production of cocoyams and subsequently higher prices

to tne consumer. If a variety waich is 
resistant to root rot and acceptable
 
to consumers is de;veloped, cnen it is expected that area planted will increase
 
with acco.yanyinq yiela increases and prices would come down. 
 From table b it
 
is ouservea 
that cocolam ran~s very nigh in order of consumption importance in 
seven of tne ten provinces. The cocoyam research effort should therefore be
 
of significant imiportance to tne society.
 

The variety of yam which is promoted in Cameroon has a higher crude 
protein content tnan the otner varieties-and readily available planting 
materials wita supporting services has implication for nutritional improvement
of the consumers. it is important to note 
that food preference and
 
producer/consumer acceptability is an important aspect of the research 
methodolojy ant tnerefore serves the felt needs of tne producers as well as
 
mae consumers of the crops.
 

Finally roG,; and 
tuoer food crops are becoming casn crops in Cameroon and 
currently Cameroon exPorts such crops in a limited amount to ':igeria, Gabon 
and Central "kfrican :e,)uulc. if tne anticipated increase in oction and 
proauctivity -occurs it jin.:± leczd to increase in tine exportation ot coot crops 
anu result in increases in forelgn excnange revenue for the country. 

In conclusion tne )roj2ct is s'cially sound oecause its social 
conse.jLences are positive and aduress the issue of equity and will not disrupt 
tne social faoric of tie :o-munity. 
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ESTIMATED POPULAT]ON1 - CAHEROONi 

1986
1903 19 4 19 

1 80 19%1 1902
1979


£ 1976 1977 1978P4OVIdC 
478,040453,235 465,472418,410 429,717 441,319 

9.A 366,235 37 ,123 306,279 396,706 407,419 


ADAHOUA 2,551,472 12,620.362 2.691,112 2,763,772 2,83.394 2,915,030 
2,484,394
2,344,481 2,419.079


NOT H 2,233,257 2,293,555 
rAR NORTH 

1,316,208 1,351,746
 
( 1 15 5 I,123, 159 :1,215,10 4 1,247 ,911 1.28 1,60 5
",0 1


1 0 3 ,,57 1,063,5 !5 1,092,274 1,121,76
'I 

J-

1,11,556 1,213,458 1,246,221 1,279,869.!1.150,493

980, 31 1,007,005 1,034,194 I,0 2,118 1,090.795 1,120,246


NoIrI WEST 


1, 46,360 ,96,211 1,947.409

1,704,531 11,750,553 1,797,0190 


CE r i ND 1,491,945 1,532,2214 1,573,5951 1,616,085 1,659,719 

1157,315 1,100,563 1 220 .65I1 097 263 11126,.891,065,416
960,415 986,346 1,012,577 1.040,327

L T-URAL 9J5,L6 

809,94]
767,920 708,654

6911,294 708,932 728,073 747,731 


SOUTII EST 2U,515 637,269 64,475 672,146 

10.002.;9t6
IC 

I i 

http:11126,.89


:j 

ESTIrIATED POIULA"IO - C QHGOO 

PROVIIdCZ 1976 1977 1978 1979 198G 1 1 11-02 1983 1934 1985 1986 

3G6,235 37(,123 306,279 396,7u6 401,419 418,410 429,717 441,319 453,235 465.472 478,040 

AUAMGUA 

HRJHTI 2,233,257 2,293,555 2,344,401 2,419,079 2,484,354 2,51,472 12,620,362 2,691,112 2,763,772 2,b36,394 2,915,030 
FAX 1ORT. 

t r 1,03 ,!9? 1,063,-,B 1.092,274 1,121,76C 1,15;,057 1,1a3,159 !1,215,104 1,247,911 1.2b1,605 1,316,208 1,351,746 

zIUJL? ilWEST ibG,,J1 1,0oO,0!, 1,034,194 1,062,118 1,09(.795 
-

1.120,246 
4 
'1.150,493 1,181,556 1,213,458 1,246,221 1,279,869. 

CEirizE %UD 1,491,9'4t 1,532,2.8 1,573,59U 1.616,085 1,659,719 1,704,,-31 1,750,553 1,797,0150 1,846,360 1,h96,211 1,947.4091 

LIr"URAL 9J,, lb6 960,415 986,346 1,012,to77 1.040,327 1,668,416 I1.097263 11,126,889 1,157,315 1,180,563 1,220,6541 

SOUTIH WEST 62U,515 637,269 654,475 672,146 6903,294 708,932 I 728,073 747,731 767,920 76b,654 809,9461 

10.002.59A& 

I I 

I '. I ,: 

I .I 

I' I 

II 
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e. Adininistrative Analysis
 

Toe adlinistrative capacity of the project management office at UMCS and
IRA is essential to successful io
International Programs 

of the roject. The Office ofat U.,S nas had experienceadiainijterinq externally funded projects. 
in coordinating and 

their past and 
UAE.3' experience acquired fromcurrent involvement inixtension Project coupled 

the Za~abia Agricultural Research andwith that of admainistering a research projectUy AIJ/i{WA Office on fundedL8aiaoara groundnutsprepares the management office 
in Togo and Senegal adequately

to give an effective administrative leadership
to tne project. 

The UA 3Jchief of party has over 
the past 
ten years been actively involved
in AId funded projects with botn 

in 

technical and administrative responsibilities
c hana, judan, Kenya and Zambia, Jamaica and St. Lucia. 
 He also has
consideraoie experience in working with agricultural research
developing countries and nence has an 
institutions in


understanding of toe 
"norms" of
operations at research institutions liie IIA. 
 His experiences as
of several ,iultiuisciplinary the managerresearch teams
for and as toe acting chief ofseveral nontns on partytoe $40 millilon AID fundedpjroject Ogerton College L]xpansionin L(enya (19dl-19133) will oe very nelpful in administering this
project. 

I4\ has a very good record in administering
projec GRC as well as donor researchs. V.ie current jirector of LIA is hiijolyau'l instrative Lie 

res ectei for,iscapaoility. 

administering 

nas nad several years of experience in
research projects. His most recentacaministration involvementof Aid sponsored projects in the
is the 'ational CerealsZ'xtension )roject phases Research andI and II witn USAID in Cameroon. 
 ie is currently a
 

oLfi.nf board 'af dir'ectrs of 

The Caief of Ekona Research Center is also well knowncoordinate and for his ability toau,niniscer research projects. lie hasteciinicai )rovidedand au,.iinistrative both tleadersni,
iamprovement Program (CJCI) for tae 

for tie Cameroon iational Root Crcp
)ast ten years. As
ne nas effectively adninistered several externally funded 
tie leader oC CAIRCIP 
)rojects, the most
recent of wnicn involves IAC, £Ir, and AdAinistrative General for CoooerativeUevelop,,ent of Jelgium (AGCD) 

Toe Caief of LaoiIhe Research Center also serves3rograji for Ida. Je aas 
as nead of the technology 

first as assistant 
acquired consideraole ad:inistrative exoerience::ief of 
a researcn center 
for several years plus his six
years experience as tie ciief of center.ajniniserea toe 

'or tie p)ast six years he hasreseaccn activities of trance's Institute ofoverseas Fruits aesearch for(Ia2'A) in Cameroon. 
He is also Cesponsi1,lau,.inistratien - for theof researcii projects funded oy Cameruon 13ananaas Organization aswell tnoseo of Union of Cocoa and Coffee Associations in Cameroon. 
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The adninistrative macninery wniCLI has been carefully developed over the 
years in Iatt, especially that of the office of the Director at 
the Ekona and

44jomoe centers is ,,ore than aaequate to effectively assist in the 
administration of this project. 

Tne compatibility of the field representative(s) of a contractor and the
 
administrative staff of tie 
nost country institution is very critical to

effective implementation of any project. It is important to note that during
tne period tLlat 
tmme project was being designed, tne chiefs of centers at Ekona
and Njoinue and tne JA.4S proposed chief of darty were able to wor: very well 
togetner as a team. Judging from this experience it stands to reason 
that the

amicaule relationilnip developed among 
these key administrative individuals for
the project will continue during tne imple.entation of the project. There has 
oeen an exceptional enthusiasm from both IP-N and UL4S3 in development of the 
project and tne entausiasm is expected to continue and therefore facilitate 
smooth aaministration of the project.
 

*he administrative machinery at the Ekona and Njombe centers have met the

standards of several international donoL agencies in monitoring and keep)ing

auequate records. Vne adiiunistrative support under this project will be tied 
to tne services of ,dministration and c'inance of IA to ensure tne fulfillment 
of ootn 0JiUtj and CiC regulations. 



-42-


Initial "nvriongiental Examination
 

Project Country: Cameroon
 

Project Vitle 
 : Root and Tuber 'ood Crops Research
 

e'unding : Y(3) 1936 - 1991 
 $ 5.8 million 

I"E Prepared Jy: Ronald e. luybal 

JUAID Cameroon Environmental Officer 

Environraental Action Recommnended: 

Positive Determination 

Aegative Determination X 

Cdcqorical Exclusion: 

This activity neets tne criteria for Categorical Exclusion in accordance 
witn iection 216.2 (c) (2) (ii) and is excluded from further review because:
 

Concur rence
 

Jureau invironinental Officer 
 Approved
 

Disapproved
 

Date
 

Clearance: GC/AR 
 Date
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1. project Description
 

Roots, 
stem tubers and corms constitute the main source of the daily energy
needs of iAErica's people and little work hasyielas. One been done on improving theirof tne major constraints in the production of
crops, is tile root and tuber
lacK of readily availaole

Cah:eroon, there are 

improved planting materials. Inno coordinated systems to mass produce andplanting materials distributeto tie food cro faraiers.inauequate storage practices for 
Anotner constraint is 
the
seedstock 
as well as food produce during post
narvest storage and P)rocessing.
 

Tne project will address the above constraints by; 1) the development of
improved varieties of cocolam; 2) developing seedstoc." multiplication systems
tnrougn testing on 
station as 
well as on-farm; and 3) a diagnostic survey of
current on-farm stocage, prooessing and utilization of root and tuber crops.
To assist in 
tne attainment of project oojectives, U. S. tecnnical assistance
and training will 
ue provided.
 

Tne project zone will be in 
two 
regions of Cameroon, based mainly at two
researcn stazions wirnin coese regions.
develop;aent activities All on-station research andfor tne production and post-narvest srorage of "motherseeustocK" will 
ce 
done in collaooration witn tile IRA scientists at one
researca station. 
The 

cuuers 

researcn activities on processing and utilization of
will De carized out at te I-LA resaar,.:i s.ation.szaions l 
otr 

Te cesearcide 
 renovated tnrough sinall construction activities and supported
oy' tae irocurement of laboratory commodities and chemicals for ajronomic
r3searcih. 

" ,,
lonti-t"c 0:k LLuidries will be tne
imorovemencs on 
tood crop farmer who will observeyields, and 
storage practices. 
IL\'s institutional capability
will also be strengthened ay training 
a cadre of scientists and improving the
pi'sioal strucures at the research centers. 

2. Issues And Impacts 

ao enviLoniental issues or impacts have ocen .oientifieddesign. All coun.onents durinj rojectof tne research project willana monitored by be carefully controlled)iojact personnel, tnereov reducing theenvironIuencfil damiage. potential for
.1l of true Jrojot cnemicals procured
will oj EHI a )rove with USAIo fundsano will ue administere-,
ePinn following manufacturer?ase ,eLr to attaineu Ust oi pro.)osed creiials.caemicals will oe ,iu Thein tile esearca lauoratorytrials. rotue-tive clouiing 'will oe 

or for on-szation research
 
worn oy personnel
cne.nca Ls. when aop'lyingIt is not anticip)ated

farmers' fields. 
tnat cntiiricals will be' used off-station onill cemiicals will Dc doi)erlv stored.aciv1t1Ci nrc Pac 'constructionsmall scale renovations and will not
tne environment. nave an adverse
Tie irri-ation system will DO 

impact on
 
sprinKler ty'ae
nave and will not
an auverse 
i:pacc on tne environment.
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Sodium Acid Pyropnysdhat

e
 

Sorbitol
 
A11arnitorl
 
Calciu'A Iyocnloride
 
Irisn (Pl. 7.Uj 
, Iris HCL
 
A.mnloniuin 
 4itrate
 
Potassium 
Jitrate
 
Cajcjui 
Chloride 

7. Tissue Culture CneInicals: 

joroitol
 
oianni tol 

Calciuln Hypocnrorite
 
Tris-o1 (Pd. 7. d), Tris-Hcl 
Ldta
 
Aifnonium Nitrate 
Potassium Nitrate
 
Calciu Cnloride 
ela &nesiuil Suldnate 
1otasslun PnosLnate 
Allloniun Pnosf)11te
4in,: Sulp)hate 

,olioic Acid 
Co iper Sulphate
 
CoOalt Cnloride 
Perric Sulpnate
 

Inosijtnol 

,4icotine Acid
PirCdonine icl 
 only minute quantities 
to be used (milligrams)

Tnianine dcl
 
Glycine
 
3ucrose
 
. inetin
 

Agac
 

E~tnanol
 
Pectinase
 
,1ieceLlulase 
Ceiluysin

.'erJ,itnalene Acetic Acid (daa 0.2 ppm)enzyia.ninepurine 0.15 ppin

Coconut 
water 
Zealin
 
Inaoleacetio Acid (IAA) 0.2 Lpm
.Jiotin 
G1oerellic Acid 
.04 pdm
 



ANNEX A
 

RESEARCH METHODOLOGY
 

I. 
 SEEDSTOCK MULTLPLCATION
 

A major constraint in increased root and tuber crop production in Cameroon
is 
the absence of a well organized seedstock multiplication sector catering to
the needs of the farmers. 
Root and tuber crop growers often produce their 
own
seedstock. 
 Seedstock produced by the farmers are of poor quality, often
infested with viruses and nematodes and inadequate for the total demand. 
In
tne case of yams it is reported that in Ni eria the cost of seedstock contists
of 20% to 30% 
of the total production cost 
. Yam and sweet potato
seedstocks are 
also stored for 5-6 months before planting. Storage losses are
as high as 50% 
in 4 to 5 months 2.
 Root and tuber crop seedstocks,

therefore, are usually 
scarce and expensive.
 

A. YAMS
 

I. YAM SEEDSTOCK PRODUCTION 

The yam seedstock can be propagated by seed, vine cuttings, tissue culture,
bulbils, tuoers or 
double harvesting (milking).
 

i. Propagation of yams from seed: 
 Not all yam species or cultivard
proauce flowers or male flowers (IS). 
 Propagation by seed is
tnerefore, not universally applicable. 
Seed prcduction in even those
with male and female flowers is too low for commercial purposes.
Dormancy of seeds also exists requiring long periods of storage.
Seea grown yams are 
also slow growing and yield small tubers with low
marketaoility. Propagation by seed would also lead to 
a loss of
 
genetic constancy.
 

ii. Prooagation ofyams by 
stem (vines) cuttings: 
This method is a
possioility with a great potential for 
rapid multiplication of
desiraole varieties without using yam portions destined for
3 .
uses
 The vine cuttings are 
food
 

free of nematodes usually transmitted
by tubers, maintain genetic constancy and permit propagation of
non-flowering species. 
 Commercial propagation is presently
uneconomical due to 
the intensive 
care required to root 
the cuttings
successfully and the low tuber yield from the cuttings.
 

International Institute For Tropical Agriculture, Research Highlights for
1983, loadan, 1984, Nigeria, p. 105
 

2 IITA Annual Report, Ibadan, Nigeria, 1980. P. 
66
 

3 Onwueme, 1. 
 The Tropical Tuber Crops, John Wiley and Sons, 1978, pp
 
36-37
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iii. 	Propagation of Yams by Tissue Culture Technique: 
 It is theoretically

possible to produce millions of yam plantlets from a single desirable
 
plant in a single year oy this method. As such, the method is the most
rapid for seedstocK multiplication. 
However, the operations involved in
 
producing the plantlets are delicate and only small quantities of

materials can oe handled. Presently, the method may be used to
supplement otner propagative methods in a rapid development of 
seedstocK. 

iv. 	 Propogation ot yams by jiulbils: 
This is practiced in those species which 
proauce ouiuu±s (W. ouloiifera). The use of bulbils represents a

consiaeraole foou loss. Bulbil producing capacity of plants grown from 
ouloils is also uncertain 4 .
 

v. 	 Propagation of yams from tubers: This method is the commonest and mostiffp~rtant. 'raaitionally, small size tubers weighing from 250g to 1000g,
storable for 3 to 4 months under amDient storage conditions, or yams
setts (cut pieces of tubers) are used. The setts are subject to many rotaiseases after planiting in the soil. The traditional method of seed yamproduction results in low multiplication ratio, substantial high laborinput ana nign costs. Lprovement in techniques developed by theNationa. toot Crops hesearch Institute at Umuiike, Nigeria and improved
oy I.T..A. scientists nas resultea in un to 10 increasefold inmultiplication ratio over tne traditional method, eliminates weeding anscaging, reauces leaf aisease prooLems, conserves moisture and nence
reduces the cost ot moyther ana ware stock5 . 

vi. 	 Propagation of lams o, Douole Harvestingj (Milking): This method is
Locacticud oy soniIe peasant farmers. 
 Usually, only the mst vigorouspiants in tne fiela are "milked". About 4 to 5 montns after emergence ofplants, the soil is carefully removed from one side of the root 	zone oftne plant to exu:ose tne tuter. Care is taken not to cut the roots. The yam tuber is carefully severeci from the plant just below its attachmentto the corm, taKing note not to lprivp part of the tiher behind this=-will 	be the source of rot infestation. 
The tuber is removed and the soil
replacea on tne ex:posec roots. The photosynthates that come dowM fromthe source nang on this wound in the form of solution. This develops
into a profusion of tuners. 

loid 	iage 3b-37 

6transs, M.S. and J. Arditti, *Planted Regeneration From Shoot Tip 
Cultures. Anual of Biology 1980, Wp
 
209-212
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Very often, the farmers put a small stone just below the cut surface
 
to spread out the solution. This ends up giving multiple seed yams.

In some cases, the spreading of the accumulated solution can be
 
ennancea by an oostruction leading to multiple seed yams. 
When the

plants nave finally reached senescence, a second harvest will produce

small out numercus tuoers constituting seed yams. 

2. P2.)CEDUPES T) BE USED FOR YAM SEEDST)CK MULTIPLICATION 

i. 	 A survey will be conducted to determine the agronomic, pests, and

socio-economic constraints, in seedstock production, and the number
 
of seeastocK growers in the main yam growing areas.
 

ii. 
 iasea on the findings of the survey, appropriate experiments will be
 
designea to determine procedures and requirements to adapt a single
or combination of recently developed improved methods from I.I.T.A. 
ann elsewnere in seeastocK multiplication. The methods to be used
 
are briefly discussed. 

a. 	 Tuxrs of toe most adapted, high yielding yam variety in the
project district will be ootained from thie Cameroon National
Foot Crops Impcovement Program. The variety will be cut into
,Licro arai Mini sects and sprouted using the system developed at 
IITA 6. 

o. 
 Three to four montns after sprouting, tissue culture techniques

will 	oe used to produce large numbers of propagules thus 
increasing furtner the multiplication rate. These will bet. stea Xar~ ofrroo rmViru- houhi'c r~ 
nematoces studies. 

c. 	 Virus ana neatoue free plantlets will be transplanted into
nurseries and allowed to prcduce tubers. 

d. 	 Mature plants will be harvested and planted the following season 
to produce "founuation sdxstocK" at the EKona research station. 
Data 	will be collected on the following for statistical analysis 
ana estijtion of correlation of characters.
 

1. Days to sprouting of Micro and Mini setts. 

ii. Days to production of mature plantlets from Micro and Mini setts
 
from tissue culture.
 

iii. iKate of sprouting of plantlets from tissue culture.
 

Ii!A. xesearcn hignlignts for 7983, loadan, Nigeria, 1984, p 105 
0 
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iv. Days to maturity of foundation seedstock.
 

v. 
Tuoer length and weight from tissue culture plantlets.

(Foundation seedstock).
 

vi. Days to maturity of ware yan. 

vii. Tuber length and weight of ware yam. 

3. U4 i-'Uv1 DAPrfIVE TRIALS 

The tecnnique or producing yam seedstock using comoinations of Micro andMinisett aria tissue culture will e evaluated at the research stations managedDy the tissue culture specialist and agronomist. On-farm tests will becarried out to evaluate the adaptaoility of seedstock multiplicationtecnniQues aiia comparea wi':n traditional metnods. Tnis onfarm test will be
otn researcner 
ana farmer imnaged. In tnis testing, tne farmers will be
suppilea wit-n Cne necessary mlnimun inputs and tecnnical advice. Results of
tune 
tests wiil oe compared and an appropriate ana imrprovea seedstock
multipLication cuA 
 .ware yarn proauction tecnnique determined. The improved
tecilni4ue wlil > eco.menue:i to farmers on the basis of increased

UltLipiicition Late, low-cost, stocrazlity of clean, 
 nealthy tuoers andproauction or marietaule ware yans. 

1b. (A6}JYt (Xanthosoma sp and Colocasia sp) 

1. Constraints in Cocoyam Production in Caneroon 

The root cot dlsease of cocoyan due to tiythium myriotylun is the majorconstraint in cocoyam prouuction in Ca,,,erocn. Ulthougn some agronomicpractices can oe used to recuce trie incidence of the disease, the long term
solution is tre production of hyori clones resistant/tolerant to this
aisease. Because or tne narrow geneic oase of tnis crop, there is need to
oroauen reseacniwork 
 to effctiveli aevelop new varietLes. Local collection 
ana imn,)ortation or exotic materials are also needed. 

The yellow cultivar is a tetraploid and it does not produce pollen. It
nas notoeen -ssioie to cross the yellow fleshed cultivar witri the white or rea flesnea one. Cyrcgjenetic stuaies aria cnro-.osT- douoliig will he needed
to attempt to r,_ solve Lne prooiwi -D incoinpat-ioility. 

Tne oxalate character of th,.e crop reduces ti.e edibility in some ecologicalareas. 'I'neru is tneretore a need to breea for low oxalate content at a lateraate. Cani an cormels useu for andare ootn numan animal foods; there isthererore a nuei to aevelop rapia ml;_.iplication uecnni.cues to increase theiutipilcation ratio iei-eana large scale farm production. 
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2. 	 Cocoajn seedstocK production
 

Cocoyains are traditionally vegetatively propagated. Corm pieces, 
 wholesmall corms, and cormels can be used for planting, but the preferred portionis usually tne stein cutting, often 
tne 	

called "nead sett" or "nuli", consisting ofcorm apex plus the lower 15 to 25 cm of the 	attached petioles.Propayation oy seed is also practiced, especially in breeding programs.
 

i. 	 Propaqation of Cocovams from seed 

As 	 witn many of tie other tropical tuter crops, the rapid multiplicationof cocoyan is maae difficult by the low incidence of seed set and seedgermination in tne crop. Propagation by seed is normally done in plantoreeuiny programs to provice additional sources of 	plant variability forselection. Coaiercial propagation of cocoyams by 	this method is presentlylimitea oecause of seed set, poor germination and poor storability ofseeas. Genetically, cocoyans exnioit intense neterozygosity and thisiaKes it aifticult to 	grow and acnieve uniformity in a given period. 

ii. 	 Propauac.lon ot cocoyams Oy cormels 

Cormeis or 	serTts cut from large :ormels are comonly used for planting.Yield from cornels and setts cut from large cormels are generally lowertnan tnose cormas setts from corms.or or 	 Cormels with the petiole orleaves cut off can also :e used for planting together with the main corms,wnicn are secti_,oned into fcurtns or eights. 

iii 	Prooaq.ation of cccoyan by corms
 

Coriws or sets cut 
from large corins are tne preferred method ofpropagation in most areas. Setts from corms normally give nigher yieldsti.an tnose from cormels, wnile stem cuttings, (anotner method
propagation) , give a nigner yield 	

of 
tnan even fromsetts corms. 

iv. Propa'lation uy stem cuttinq 

6tem cuttings consist of tne apical portion of the corm and 	 the lower 15to 	25 cm or tLne petioles. Stem cutting give a higher yield than setswnLicn in-turn Ilve nlgner yvela cnan tnose from corinels. The sign yieldsor 	cocoyaja from tie st.nn cuttings aiuy ;c 	due to te fact that they producea greater nuioer or roots ana a greater totai leaf weignt tnan the othertwo sings of planting material. The optimal weight of 	sett used for 
cocoyau planting is acout 150g. 

v. 	 Prooaation of cococ-as by ConaL and Tissue culture Technique
 

Wnere rapia multiplication of clonal ;anterial desired,
is ;s in plantoree iny work, zwo general meuioas are 	curren:iy available. Tne firstimecnoa involves essentially tre removal of cne apical doininance exeteredpy 	 r-ne apica± Dua of tne corm, rnereoy enaoling tne lateral buds of the 

/ 
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corm to grow. In practice, the apical dominance is reiroved by destroying

tne apical oua, slicing the corm into horizontal slabs, or excising the
 
lateral buds and growing them separately. After excision, they are
plantect individually and allowed to continue to grow. 
The second method
 
or multiplying cocoyams rapidly involves mericloning. Meristem from the

lateral cuds or the corm are grown in special tissue culture. The
 
meristem then proliferates to produce a mass of cells which can
 
differentiate into small cocoyam plants 7
 .
 

3. Procedure to be used for cocoyams seedstcc!( multiplication
 

Tnree rapid methods of "seed" multiplication will be employed: 

(1) Apical stem cutting: Stem cuttings of the apical portions of corm
and tn.e Lnediate lower (15-25cm) of the petioles combined with 
slicing the corm into horizontal slabs will be used initially 
.o 
estaolisn clones of selected varieties. 

(2) Propagation ov Tissue Culture: eristem tips will be excised

aseocicaliy rroin nealtny plants and placed onto a suitable culture
meaiLui. i-tter several weeks, tne plantlets will be regenerated and
inspecteo for viruses. Virus-free plantlets will then be allow;ed to 
grow tnree or more modes. 
Eacn mode will be excised and tcansferred
 
onto new culture medciu to generate more plants. Some of the 
regeneraea )Lants will then oe transferred to soil and grown in
insect-proot glasshouses to a suitable size for virus indexing. 
The
 
remaining plantlets will be retained if the test plants do not show
 
any rita infection. They will later oe multiplied by excisingT7!_tLIC!I~j inrl z(i U . ,CxlS t ) 1( eP irl.- r pl.inrll-. whic-h 

and 
wi]l 

oe tes tea and selected for freedom trohn virus and nematodes. 

This metnca will permit tie production of plantlets or
protocoL-s in very large numers. Plantlets free froal virus and
neiratoaes will ce transplantea into nurseries and allowed to produce
tubers. Tuoers will ce harvested and planted the following season to 
proauce "tounuation" seed stock at Ekona. 

Tne "foundation" seedstock will be field tested for yield, 
I-ertormance, and quality. 

(3) Prooayation ov mini ana iuicrosetts 

Cormels of in)roved clones will oe cut into minisetts and
microsecus and dippea into a mixture of fungicide/wood ash before
planting. acn mini or micro sett will nave one or two buds. 

Jata will oe collectod on tne following for statistical analysis 
on estimaticn of correlation of cnacacters: 

(1) cays to sprouting of mini and microsetts
 

(ii) days to maturity of the plant 

' ii A, Annual meport for 1976, loadan, Nigeria, 1978 
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(iii) number of tubers per plant 

(iv) 
weight to corms and cormels at harvest.
 

C. CN3SAVA (IiANIffDT ESCXuNTA) 

1. CN6TAINTS IN CASSAVA PAUDUCTION IN C-ER OON 

Cassava is one of tile most important staple food crops in Cameroon
extending across all the agro-ecological zones of the country. Cassava proauces more fooo calories per unit area than other lowland crops becauseit is adaptea to varying climatic conditions. The leaves and roots are usedfor rooa ana feea and the roots for industrial production of starch andalconol. utner recognized advantages that itare requires few productionsKills ana liuitea inputs; it stays in the ground for up to 24 months until
requirea for consumption ana it remains relatively drougnt tolerant,

surviving four to six montnis of dry weather.
 

In spite of the atove favoraole characteristics, cassava production in
Cameroon is yreatli constrained oy diseases of which 
the most important arethe cassava mosaic (C.I), oacterial blight (CE3B) and anthracnose (ANT). Thfaverage cassava yield is very low, primarily due to DID, CBB, cassava
mealybug and mitegreen spider (CGA). 

Lack of inadequate and unsuitable planting materials have also
contriouted to the prcduction dilemma facing the farmer. Within the past
few years, IiTA has released several improved cassava clones with high

yields and disease resistance.
 

2. CY 66AVA SPWSTWCK P OUDUION 

The use of mature nardwood cut into pieces about 20cm long has been thenormal practice of planting and multiplying cassava 6y farmers. These arepiantea uprignht, slantea or completely buried, thus assuring a
multiplication ratio of 1:10. Cassava cuttings can, however, be producedfrom tne wnoie plant and rooted without any treatment with rooting hormone or co the rooting media require sterilization in water, sand or soil. 

In the nign rainfall area with guaranteed rainfall during theestaolisrunenr, periou, all types of cuttings can oe planted directly in thefieia. In tre arier area, this is successful wnen done under irrigation andmulcning to reauce soil temperature. It is safer to root the material before
 
pianting. 

(i.)Use or 2 node cuttings from mature hardwood
 

Two noce cuttings are made from mature hardwood and planted in
polytrene oags witn the ouas towards the surface at a depth of2-2.5cm. They are placed in a snaay place and regularly watered.Tney are serially movea into less snadea areas for nardening tillfiela planting into pre-aug noies after careful removal of the
polytnene container to ensure mininLun root disturoance. One can 
use these two noae cuttings to produce rooted cuttings to further
improve on tne mu±iplication ratio. 
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(ii.) Use of 3-4 node cuttings from semi-mature hardwood 

The semi-mature hardwood is not normally utilized as planting
materia for production and multiplication by the farmer. 3-4 node 
cuttings are maae and propagated using the described system for 2
 
node nardwood. 

(iii.) Use of 5-6 node cuttings from green parts of plant
 

5-6 node cuttings are made after removing the leaves. 
The apical

bud may e used without prunning the last developing leaf. These 
are planted closely in an upright position to a depth of 3-4cm in a 
nursery witri regular watering for rooting. The rooted cuttings are
pruned to about 20cn above soil level to reduce transpiration and 
encourage oranching. It is later dug out carefully taking
precautions not tfe roots in field.to disturb and planted te'e 

(iv.) Use of 2 node cuttings to produce rooted cuttings 

Shoots developing from the 2 node cuttings are continuously removed

when tneyrceacn about 20cm heLit just aoove tne first node forfurcner reproauction of snoots. 
After about 6-8 cuttings have been

reinoveu, suosequent snoots become spindly at wnich stage the 
initial 2 node is used as planting material. 

The excised cutting is triuned of all leaves and petiole up to the
last deveioping !eaf am opical bud. They are rooted and when well 
estaolisned, are for fieldnaraened planting. 

(v.) Ta~ing cuttings from established plants
 

Tip cuttings are regularly taken from established plants in the

field, planteJ in nurseries for rooting and-hardening and replanted
in the field. Precautionary measures are taken to prevent

coagulation of late over cut surfaces to assure freshness.
 

(vi.) Use of I ana 1/2 node cuttings 

I noae cuttings are planted just like the 2 node cuttings but withLne noue to tne top. In Inaia, i noae cuttings have been cut
longituainally tnrough cne bud to maKe 1/2 no(e cuttings. The
smaller the cuttings tne greater the attention they will require to 
ensure nljn sprouting rate.
 

(vii.) I t-ac.oninci 

Fiela estaolisned plants can oe ratooned after 7-8 months leaving
ste=s of aoout 20Dcm aoove soil level to further improve the
multipiicacion race. It is possiDle to ootain a second wood crop
in anotner 6-7 montns. 

(viii.) Use of Tissue Culture Technicues 

Tne new tecnnoi(y of Tissue Culture has mad6 it possible to 
proauce virus-rree clonai maiterial or improved cultivars of 
cassava. Tne proauction of virus-free clones has become essential 
 2 
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for the exchange of clonal material without introducing new
 
diseases into unaffected areas. The two major steps involved in
 
the tecnniques are: (i) the meristem tip culture and indexing for
 
virus.
 

3. PRLCLAURES 'P iLE USEO A3R CASSAVA SEEDSTOCK MULTIPLICATION 

Improved varieties or clones of cassava will be requested from the 
Cameroon National Root Crop Improvement Programne at Ekona, and or IITA, 
Nigeria and one or a combination of any of tne methods described earlier 
(i-viii), will be used to determine the most appropriate rapid seed 
multipiication method to be adopted. 

The metnoaologies to be used will include the use of tissue culture to 
produce large numbers of virus-free clonal materials. The two major steps 
will involve meristem tip culture and indexing. 

D. Yk'-1 AND WOCOYAM STORAGE 

There are four major metnods of root and tuber storage namely (i) barn
 
storage, (ii) platform storage, (iii) underground storage, and (iv) cold
 
storage. 

(1) barn Storage: The yam Darn consists of a framework of vertically 
arran,jea wooden poles each aoout 3m high. The poles are held 
togetner Dy more rigid norizontal wooden sticks as well as 
occasional stout vertical logs that nave been dug into the ground. 
The yam tuDers are tiea to thie vertical poles of the barn, the 
tuner being placed with its long axis horizontally (15). The barn 
snouia De in a snaded, well ventilatea area to prevent rain ard 
nign nuLiidity which may cause rot. The yams are inspected 
cons-antiy ro-.id SprOUtS, a nzSsr .. e... .cud cc"i 
removed or sprouts broken off.
 

(ii) 	 Platform Storage: Raised platforms constructed in the field are 
also used (bl5. Yam tuners may ce placed vertically or 
norizontaliy out not on top of one another. Shading, ventilation 
ana inspiection are important in this method of storage. The 
plattormn sanould oe discontinued when tne rainy season starts, to 
avoia excessive rot. Indoor barns may then oe used. 

(iii) 	 Unoer rouncl Storaye: Yam, sweet potato and cocoya-i may be stored 
in aizcnt s ana covered with soil (151 . Shadinq material is then 
place over the soil. Tne metnou is very poor :ecause ventilation 
is inaaequate aria constant inspection is very difficult. Rodents 
usuaily cause extensive damage. 

(iv) 	 Cold Storaue: (Yam, cocoyam and sweet potato) : Cold storage 
Invoive s sLoring tuoers on snelves in rooms maintained at about 
150 C (15. Air concditioners are affective since they reduce 
temperature ara numidity, simultaneously, ana provide continuous 
air excnanqe in tne room. Teimnratures below !0OC cause yams to 
orown ana are unsuitaoie. The ai. conditioner is left to run all 
tne time to ensure tow numiaity. Tuners snoula also not be stacked 
one on top of anotner, out placed in a single layer. Low 
temperature storage prevents nign rates of respiration, sprouting 
ana rotting ani nence reauce yam losses in storage. 



Storage 	losses:
 

(i 
 Rot: Rot from fungi and bacteria is more pronounced when the yam's

outer sKin is bruised or wounaed during harvesting, transportation
 
or from nemnatodes. Rot inay be prevented tnrough careful
 
narvesting, transportation, handling, curing at 29-320C at 90-95%
 
R.H. for 4 days, or 25-300C at 55-62% R.H. for 5 days, or 380C
 
and 95% R.H. Fresnly harvested tubers may also be dipped in
 
pesticidal solutions. 2ungicides, for example benlate, captan and

tnioDenclazole, have oeen used against various rot inducing agents

(15). Alkaline treatments with linewash or wood ash have also been
 
found effective in reducinq infection and storage rots (15).

Traditional farmers usually use wood ash.
 

(ii) 	 Pests: 
 Loss from insects and rodents can also be serious. These
 
can oe controlled with insecticides or construction of rodent proof

structures for storage.
 

(iii) 	 Resoiration: 
This may 	cause 10-20% loss in dry matter. Losses can
 
ce 
reuucea through shading and not packing or stacking the tubers.
 

(iv) 	 sorouts: 
 Losses fromn sprouts may be reduced by removing manually
 
or cnemically the sprouts with maleic hydrazide a 
month prior to
narvestiny. Gwana radiation at doses of 7.5-15.OK rad may also be 
useo oefore tne tucers are stored.
 

(v) 	 oehydration: weight loss in five months storage can be about 20%
 
W.OL ILW]. VI-iL (15) ,i and stor-age at aG 
taiIperadture ana numidity also reduce dehydration 

o Edin 	 Opriate 
(15). 

Storage 	Metnodology 

Seedstoc, (imoter seed yams, cocoyam and sweet potato, foundation 
seei3tocK) will ne storeo using either snaded platforms or cold rooms. 

Platformn 	Storage
 

(i 	 Platforms witn roofs and appropriate dimensions will be
 
constructed. Tne sides of the platforms will be open to provide

aae'4uace ventilation.
 

(ii) 	 SeeastocKs will be inspected for wounds and rots. Whole tubers
will oe cleanea, and cured at 29-320 C and RH 90-95% or not cured. 

(il) 	 Tucers will Ae weighed and treated with different ungicides and
insecticiaes (alone or in coimninations) and arranged on the 
piatform for storage. 

(iv) 	 Scorea seedstocK will be inspected every week for rot and sprouts.
 

(v) 
 Tubers wnicn snow signs of rotting will be removed and discarded.
 
bprouts will oe oroken and open surfaces treated with fungicide and 
insecticiae. 

http:7.5-15.OK


Storage in Cold Rooms
 

(i) 	 Nematoues ana disease free tubers will be cleaned and treated with 
the sane fungicides and insecticides as above. 

(ii) 	 Tubers will be cured at 29-320C at R.H. 90-95% or not cured.
 

(Jil) 
 Tuoers will then be weighed and stored in air conditioned rooms at
 
150C.
 

(iv) 	 Tuoers will be inspected once a week for signs of rotting and
 
sprouting.
 

(v) 
 Tuoers wnicn snow signs of rot will be removed and discarded and
 
sprouts will oe removed and wounds treated with fungicide and/or
 
insecticide.
 

Data to cD Collected 

tvery weeK ac inspection the following data will be collected from the 
different storage systems and the insecticidal and fungicide treatments, 

(i) 	 initial weight of tuber 

(ii) Numzer of sprouted tubers 

(0I) Nilfler of rOOted tubers 

(iv) 	 Weight of wnole tubers
 

(v) 	 Every two months samples will oe removed from each treatment for 
sprouting and percent sprouting recorded. 

Data will 1e analyzea statistically to determine the effect of treatment on storailiiy, viaoilicy and rate of moisture loss and evidence of rot. 
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pI. DIAGW4iSTIC SURVEY OF TRADITIONAL EUSTHARVEST TECHNOLOGIES (SIORAGE,
P.±X<-iS lNG MND UTILIZATION) OF RCQT AND TIWJER kWX0D CROPS IN CAC4EROON 

Researcn on root crops postnarvest tecnnologies inCameroon have mainly
focusea on specific topics or crops (Favier et al8
 , IRAT9, FavierlO).

Nuiutor's il worK is the most recent and comprehensive with regard to crops

ari 
geograpnic coverage (all Caineroon). It identifies the various storage

practices, processing and utilization of root and tuber crops in Cameroon.

The proposed diagnostic survey will utilize Numfor's result as a starting

poilnt and exploit indetail constraints as well as opportunities in root and
 tuoer crop storage, processing and utilization. A detailed analysis of the

role of tne crops in the food calendar of various geographic divisions of
tne country will oe made. 
Tne analysis will also focus on identifying

potential opportunities in improving the traditional technologies, for
storage, processing ana utilization. The survey will analytically document
 
tne nutritional quality for eacn form in which the crops are used in
 
geoyrapnically definea areas.
 

Geolrapnic Scope: 
Tne sur,-gy will cover agro-ecological zones I and II. It
is anticipated tnat tie TUis estaolished under NC2di' project will providefield support to tne core researcn team during the survey. The core
 
resear'n team will consist of food technologists, nutritionists,

Agricuitural Lconomists, qgricultural Engineers and Agronomists from both
 
USA and Caineruon.
 

lpproacn:
 

(a)Pertinent local offices (extension, local government etc) will be

identified to assist in identifying producers and transformers of root
 ana tube4r crops. 
A very limitei formal survey will be conducted in each

location to reaffirm or upoate uses, and processing tecnniques
 
docunented by Nuincor.
 

(o) Tne core research ten will then conduct focused informal survey to

appropriately docunent metnods of storage, processing and utilization 
witn special attention to constraints as well as opportunities for 
improvements. 

The focusec informal survey will oe more intensive than usual, to enable
 
researcners to actually ooserve processing as well as actual utilization 
of root ana tuoer crops. This will involve spending several days at 
local factories ana nousenolas to observe their activities.
 

i'avier, J.C.; Cnevassus - Agnes and G. Gallon, (1971) : *La technologie
Traitionelle du in'nioc au Camneroun, Influence sur la valeur
nutriLiave*, iknales de la Nutrition et de l'Alimentation. Vol. 25 NO.
i.lU &'avier, J.C. (1977) : Valeur alimentaire de 

9 IRAT 19b7: Les Moyens traditionnels de conservation des cultures 
vivrieres au Nora - Careroun, Le Cameroun Agricole, Pastorale et
 
Forestier No. i0d, pp 42-64. 

10 Favier, J.C. (1977) Valeur alimentaire de 

Ii Numfor, Festus: 
 Traditional Post Harvest Technologies of Root and 
Tuoer Crops in Cameroon. A survey 1936 
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(C) A stratified random sampling technique will be used ato select sample
of 2,500 from all the administrative divisions of the country.
 

III. ECONQICS UF SEEDSIR)CK &ULTIPLICATION AND -DISTRIBUTION 

Unwuene 1 2 cnaracterizes yam as the agricultural economist's

nightmare. The critical proDleins of 
root and tuber productions havesystematically been compounded with technical agronomic issues plus theeconomics of production. These problens are imbedded in high labor inputs,

low yield per unit of input, and inadequate post-harvest storage, and

preservation and processing methods. 

The lack of and need for improved root and tuber planting materials iswell documented. In the case of yam the limited supply and the high cost ofseea ot yam is still considered as a major impediment in yam production.Despite the constraints tnat tne limited supply of seed yam imposes on yam
proauction, only oeen tolimitec efforts have made increase the efficiencyand reduction of cost of seed yam production oy the fanner (13). The proposea project intends to aevelop a system ot root and tuber seedstock
production waicn will Le_ efficient ana less expensive. Storage of most rooland tuber crops especially yam are generally uneconomical due to several moues ot losses e.g., (a) weight Dy dehydration, (o) quality oy drying andtougnening, (c) rottenness as a result of neatiny up, (d) germination duringstorage. The otvious suggestion for dealing with these problems include:
 coa storage, mechanical narvesting, pre-storage treatnents (fungicidal or
pesticidzl dips) and storable processed forms of yam. Most of these may notceneica!! i n-Fer to . farmQ. in.iene- 3 'nrni -F

trie social phenomena wnicn 
nave impedea advancement in yam productivity.Effective storage of root ana tuoer crops to reduce post-harvest losses,processing and utilization and efforts to improve the quality of processedroot and tuoer products as well as new preauct developnent with focus onnutritional Lnprovement onlycan occur at extra cost. However, through
creative aria persistent integrated research efforts which take intoconsiceration ton social and economic values of Camerconians, someadvancements coula ce made that are consistent witn the resource endowments,taste and preferences of cotn producers and consumers. 
The combined effort
or tne researcn centers of EKona and Njomne may leaJ to joint public good
ana private good ventures which in te long run wiil increase 
productivity. 

However, for the private sector 
(i.e. farmers and processors) to take on
seeastocK production and/or its storage, it should oe economically

rewarding. Tne producers of cassava, yans and sweet potatoes will exhibiteftective demand for tie i-mproved planting materials if the returns on theirinvestment in tne inputs are satisfactory. The following economic and
financial tests wii 
oe an integral part of tne criteria for determining the
most appropriate system for a given situation.
 

12 Unwueme, I. Strategies For Progress in Yam Research in Africa, in
 
Terry, E.R., K.A. UOUPO, and F. Caveness, ED. Tropical
xoo. Cros; hesearcn strateqies For Te 1980s, 1981, 

13 Ibid, pp 175 pp l73-i7o 
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Ex-Ante Economic Analysis of Technically Feasible Seedstock 
multiplication and Storage Methods 

After tne review, evaluation and identification of technically feasibleSeedstocK multiplication methods, the following analyses will be 
conducted: 

i. 	Ex-Ante Resource (cash) F'low analysis will be conducted to
 
ascertain the sustainaoility of the research station (governmgent) 
to support tne production, storage and distribution of "mother 
seedstock". 

ii. 	hEx-Ante Partial Budget/enterprise budget and breakeven analysis
 
(sensitivity analysis) will be conducted to determine if the 
SeeOstocK prccuction system is economically viable. 

iii. 	 Ex-Ante Partial Budget and breakeven analyses will be conducted to 
determine if it would be economically profitable to use improved 
plancing material for tne production of ware yam, cassava and 
cccoyWnIs.
 

iv. 	 iEx-Ante SocLetal SeneL t/Cost analysis for the potential 

alternative seedstcck multiplication system. 

The system wnicn best meets the above four criteria will then be field 
tested. Tne economic analyses to be done during tne testing in the field 

are: 

i. 	 Partial ouaget/enterprise budget and breakeven analyses
 

(sensitivity analyses), 
cash and resource flow analyses of 

on-station seeastock multiplication trials. Conduct and 
performance analysis of external support Erom the research station 

as required by the proposed system will be conducted. 

ii. 
 Partial Duaget, oreaneven analyses, and cash/resource flow of
 

collanorating cassava, yam and sweet potato farmers will be made. 
Conduct and performance analysis of external support entities as 
required oy tne proposed system will be undertaken. The farmers 

(I 
• )
 



perceptions and attitude towards the use of the improved planting 
material will be analyzed to determine feasibility of farmers' 
acceptance of the new technology. The findings of the economic and 
financial analyses from the on-farm tests will be incorporated into 
modification of the system for the subsequent testings. 

One ma3or proolem of agricultural development particularly in most LDCs 
has been the availability of improved technology which can be afforded by the 
siiall or limited resource farmers who produce the bulk of the agricultural 
output. Sucn proolems have occurred due to the lack of necessary 
socio-economic evaluations auring the development of new technologies fcr 
deveioping countries. It is strongly felt tnat tne proper role of 
soclo-econoinlcs in the aevelopment of technologies in LICs should not be 
merely to test a developed tecnnology to find whether it is useful or not 
after it nas been developed, out rather it should be an integral part in the 
process of developing the tecnnology. Since a given technology is developed 
for a specitic user(s), it is imperative that the resources, endowment and 
attituaes of tne users be given serious consideration frou the bwgiruii~g of 
tfe develo~Lent effort. Given tpza our proposed effort is an adaptive 
researcn, socio-econonic analyses will be incorporated from the beginning to 
the em ot all activities. 
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ANNEX B
 

I. A. ROOT AND TUBER PROJECT - LONG TERM TECHNICAL ASSISTANCE 
(COST ESTIMATE) 

STATUS: CHIEF OF PARTY
 

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL
 

Base Salary 49.,420 54,362 59,798 65,778 
 72,356 301,714
 

Post Diff. 25% 12,355 13,590 14,950 16,445 18,089 
 '5,429
 

Overseas Salazy 61,775 67,952 74,748 82,223 90,445 
 377,143
 

Fringe Benefits- 20,385 
 22,424 24,666 27,132 
 29,846 124,453
 
33%a
 

Overhead - 3 2 %b 
 26,291 28,291 31,812 34,993 38,492 160,508
 

Post Allowance- 4,110 4,320 4,410 4,530 4,590 
 21,960
 
Cola C
 

DBA and SOS inaurance 1,749 1,749 1,749 1,749 
 1,749 8,745
 
premium d
 

Initial Travel/ 5,000 
 2,500 
 2,500 2,500 12,500
 
Home Leave/R&R/
 
Terminal Travel
 

Other Post Assign-

t-=IL alluwdnces e 9,845 ._12,000 
 21,845
 

129,155 125,365 139,885 153,127 1.79,622 7 7,154 

*Annual salary adjustment for University of Maryland system is based on across
 
the board increase by 
the State plus University merit increase. 
The merit
increase could range from 0% to 
10% due to 
individual's productivity. An
average state increase is 4%. 
 The estimates are based on average of 5% merit
 
and 5% state increase.
 

aUMES factor of 33% 
 (1986) reflects the social security, retirement,

hospitalization and unemployment insurance contribution 
1
y employer. 

bThe negotiated (approved by Health & Human Services) overhead for UMES is 74% on campus and 32% off campus of salari1 , wages and fringe benefits. 

CThe post allowance/cost of living allowance is dependent on post classifi
cation, base salary and dependents. In April the classification for Cameroon
 was 35 but 30 is used for the calculation of 
 this budget estimate. 

d DBA =2.67% of overseas salary, SOS =$100/person. 

y!1,j 
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eThe other post assignment allowances include 
excess 
bags, unaccompanied
baggage, shipment of privately owned 
car and household effects, consumables.
 

(1) Un accompanied baggage 2501bs at $6.50Ob $1,625.00 

(2) Excess baggage 221b at $10/lb = 220.00 
(3) Shipment of household effects and

consumable 97001b in 2Oft containers 4,000.00 

(4) Shipment of POV. 4,000.00 

$9,845.00 

*/
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STATUS: BREEDER/AGRONOMIST
 

YEAR 1 YEAR 2 YEAR 3 YEAR 4 
 YEAR 5 TOTAL 

Base Salary 46,000 50,600 55,660 61,226 67,349 280,835 

Post Diff. 25% 11,500 12,650 13,915 15,307 16,837 70,209 

Overseas Salary 57,500 6j,250 69,575 76,533 84,186 351,044 

Fringe Benefits--- 18,975 20,873 22,960 25,256 27,781 115,845
 
3 3%a
 

b 
Overhead- 32% 24,472 26,919 29,611 32,512 35,830 149,344 

Post Allowance- C 5,280 5,490 5,670 5,850 6,000 28,290
 
(Cola) 

DBA ATUn- SOS Isurance 1,835 1,835 1,835 1,835 1,835 9,175 
premium.4 

Initial Travel/ 15,000 5, GC 5,000 5,000 30,000 
Home Leave/R&R/
 
Terminal Travel
 

Educational 16,200 5,000 5,000 5,000 5,000 36,200
 
Allowance
 

Other Post Assign
-
ment allowancese 12,000 
 14,000 26,000 

151,262 123,367 139,651 151,986 179,632 745,898 

*a b, c, & d are same as for the COP. 

eIndividual will be accompanied hy wife and two dependents.
 

fSame as for COP plus allowances for three dependents. 
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B. Home Office 

Personnel 

Y 1 

-

Y 2* Y 3 
-

Y 4 Y5 TOTAL 

1. Project 

Manager 
10% 12 mo. 

5.000 5.000 6,050 6,655 7,320 30,525 

2. Home Campus 

Coordinator, 
50% 12 mo. 

16,.300 18,150 19,965 21,962 24,158 100,735 

3. Secretary/ 

Accounts 

Clerk 
100%, 12 mo. 

15,000 16,500 18,150 19,965 21,961 91,576 

Sub Total 36,500 40,150 44,165 48,528 53,439 222,836 

Fringe Benefits 

33% 
* 

12,045 13,250 14,575 16,032 17,635 73, 537 

On-campus 

Indirect 

Cost at 74% 
of SW&B 

35,923 39,515 43,467 47,814 52,595 219,314 

Total 84,468 92,915 102,207 112,428 123,669 515,687 

*Same as in the case of COP 
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C. FIELD OFFICE NON PROFESSIONAL PERSONNEL (Cameroonians) 

YEAR 1 YEAR YEAR 3 YEAR 4 YEAR 5 TOTAL 
1. Administrative 

1 1 ,667a 12,250 12,863 13,506 14,181 64,467 
Assist. 100% 

2. 3ilingual 8, ?.67 c 8,680 9,114 9,570 10,049 45,680 
Stenographer 
Secretary 
100% 

3. Typist 100% 
5,13 4d 5,391 5,660 5,943 6,240 28,368 

4. Messenger 100% 2 ,5 0 0e 2,625 2,756 2,894 3,039 13,814 

Total 27,568 28,946 30,393 31,913 33,509 152,329 

D. ALABAt, A&MUNIVERSITY 

Food Processing 

& Utilization 

56,000** 28,000** 
84,00 

Survey -
Consultancy 

YI = 4 person months YJ,Y4,YS = 0 
Y2 = 2 person months 

E. FLORIDA A&M UNIVERSITY 

On-farm storage 56,000** 28,000** 
84,000 

survey 

Y1 = 4 person months 
Y2 = 2 person months 
Y3 = Y4, Y5 = 0 

112,000 56,000
 

Total Survey Consultancy 

168,000
 

aA base salary of 350,000 CFA/month for Adm. Asst. includes all fringe benefitsplus bilinqual allowance. 

bSalary is adjusted by 5% incroase each year. 

'Stenographer Secretary's base salary of 248,000 CFA/month includes all fringebenefits pIus hilingual allowance. 

A compoite figire of $14,000/month is used for consulting. 1This includessalaries, FT3. overhead, round trip economy air travel. 

dTypist's 
base salary of 154000 CFA/.nonth includes all fringe bnefts. 

eThe Messenger's 
base salary of 75000 CFA/month includes all fringe benefits. 

The conversion rate used is 360 CFA $1.00. 



BUDC;''T (Ooerating Cost-s'
 

II. S!.orCt-Term Travel: 

$ $1. Initial 
field project start-up site visit 
 1,680
 

COP from UtIES x $112 
per diem air 
 2,500 4,180

transportation at 
2,500
 

2. State-side Project committee visit to Cameroon 
 10,080

for 2 weeks. 3 persons x 2 visits
 
x 15 days x 3112 par diem.
 
Air trann,c.ctation: 2 x 3 at 2,500

15% Inflation 


15,000
3,762 

28,842
 

3. Eost Country Project 
 xecutive/Management committee 
 12,510

to U.S. Lwice 
in five years for 2 weeks interval
 
*3pesons : 2 visits x 15 days x $139 
(CFA 50.000)
 
per diem
 
air tranzoo*tation 3 x 2 visits at $2,500 
 15,000

15% inflation 


4,127 31,637
 

4. AID Evaluation 
(3 for 3 weeks each during life of 35,280

project) 5 persons x-3 x 21 total 
x 3112 per dien

ai" transportation 5 x 3 visits at 
at $2,500 37,500

15% inflation 


5,630Salary 210 person months .at S14 ,090/person months 29,400 107,310
 

--- _i._O adminikatrfati,_ visit._7&ys__ oxL pes ideants____ L 
- - -7 x 3 x$112 

air transportation 3 x $2,500 7,500
10% inflation 

985 10,837
 

6. Domestic Annual State-Side project 
 6(000

Advisory committee Meetings
 
4 persons x 10 visits 
x 2 days total x $75.00
 
per diem
 
air transportation x 4 x 10 visits at S500 RT avg. 
 20,000
10% inflation 


2,600 28,600
 

7. 2 Visits by !'CP.C to U.S. to consult with Project 12,510

Coo. inator on annual reror:.z, plan of work, vi.:i .
training p3rticipnts and o :ier TDY for 2 weeks
 
3 ):2 x 15 xN139 (per die:-)

Air Licket 3 x 2 x $2,500. 
 4,127
15% inflation 

15,000 31,637 
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8. Project Coordinator for UMES to visit Project
sites twice the life of the project to consult 
with HCPMC on annual reports, financial and 
annual Project reviews 
2 x 15 x $112 per diem 
Air ticket 2x 2,500 
15% inflation 

3,360 

5,000 
1,254 9,614 

Total 253, 157 

III. Short Term Technical Assistace 

22.7 person months at $14, 0 00/month/person 319,036 

IV. Language training 

documentation 

& Translation of 70,000 

V. Particioant Training 

(a) $2 , 000/student for field research support - 6 12,000 

(b) 	 2,000/student for thesis allowance in USA-

(c) Tuition Subsistence at $18,0 00/year/student 

for 3 years 4 MS degrees (4x3xlS,000)
 

(d) 	2 Ph.D. for 4.0 years at $18,000/year/student 

(2x4xa,000) 

(e) 	Third Country - $10,000/year for 4 years 


(f) 	Preextension and Demonstration 

6 12,000 

219,000
 

144,000
 

40,000
 

10,000/ -20,000
 
year 	for 2 years
 

447,000
 
TOTAL
 



--

VI. 


Items 

IBM PC Model XT. 
with accessories) 
Tractors - 65 HP 
Plows - 4 PP 
Discs - 25 feet 

LIST OF EQUI'?MENT FOR AGRO!;OmrC 

Quantity' 


(Scientist use 
1 

1 


1 

1 


Cultivator - 13 feet 
 1 

Irrigation system 
 I 

Environ;mental Control Chambers 
 3 

Air Conditioners (Lab) 
 4 


_.Ovens 
 2 

Deep Feezers 
 3 
Balances (Electonic) 
 5 

Scales 
 2 

Sterilizers 
 2 

Laminar Flow Hood 
 1 

Cold Storage (walk-in for seed store) 1 

pH meters 
 2 

Water Bath/Shakers 
 2 
R-search M!c0SC.pe 
Stereo Microscope 

I 
1 


35m Cam.ra 
 2 

Slide Projector with accessories 
 2 

Protective clothing 
 20 

Pelariod Camera 
 1 

-D~u1 I-c a*t-i n - Ma h nfirTh ed iQ ThZnoct - ------
With collator 
 1 

Telex machine (or Services) i 

Soft ware for IBM PC/XT, eg. MSTAT
 
SPSS)Lotus 123 
 " 


RESEARCH 

.Unit cost 


6,000 
28,000 

. 4,000 
8,000 


45,000 

75,000 

30,000 

1,000 

4,000 

1,700 

3,000 

4,000 


25,000 

7,500 


40,000 

3,000 

2,000 


4,000 

1,800 

1,000 

2,500 


30 


500 


3,000 

20,000 


-

Cost 

6,000
 
28,000
 

4,000
 
8,000
 

45,000
 
75,000
 
90,000
 
4,000
 
8,000
 
5,100
 

15,000
 
8,000
 

50,000
 
7,500
 

40,000
 
6,000
 
4,000
 

4,000
 
1,000
 
2,000
 
5,000
 

600
 

500
 

3,000
 
20,000
 

4,000
 

http:M!c0SC.pe
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Items Quantity Unit cost Cost 

Digital Calculuc'r (Administration 

Digital Calculator with mathematical/ 
statistical functions 

Software for IBM/PC XT (Adminstration) 
eg. Visicalc condor 

Large storage room (seedstock) 
Mower 

Water distillation apparatus 
Quebec Colony Counter 
Multi Magnetic Stirrer 

Glassware coldbox 
Beckman L8-80 Ultra Cetrifuge 

Cl.nical Centrifuge (Table top)
Chemical Hood 

Automatic Dish washer (for lab. 
glass & equip.) 
Inberted microscope 
Vortex mixer 

Hot Plate 

Microtome 

Oil-less pump (vacuum) 
Microware oven 
Ultrafiltration apparatus 
Magnetic stirrer 
Laboratory Cart (glassware) 
Service Carts 
Pipet washer 
Tube hanger (glassware) 

-----Brushe. (assorted) 
Carboys (glass) 
Carboys (clear platic) 
Rubber tubings (assorted) 
Rubber clips 
Rubber stoppec (assorted) 
TC med.a 
Thermometers (Regular/Digital) 
Filter pa7er for filtration 

3 

2 

1 
1 

2 

1 

i 

1 
1 

1 
1 

1 
1 

1 

1 

1 

1 
1 

1 
1 
2 
2 
1 
i 

_ 
1 case 
1 case 

1 box 
I box 

10 

150 

150 

2,000 
20,000 
2,500 

7,500 

1,000 

800 

1,500 
12,000 

510 
4,600 

20,000 
22,00 

200 

650 

4,500 

850 
650. 

1,500 
650 

1,240 
500 
375 
300 
450 
450 
350 
280 
120 
230 

825 

450 

300 

2,000 
20,000 
2,500 

15,000 

1,000 

800 

1,500 
12,000 

510 
4,600 

20,000 
22,000 

200 

650 

4,500 

850 
650 

1,500 
650 

1,240 
500 
375 
300 

______ 

450 
350 
280 
120 
230 

7,500 

5,000 
8,250 

-



Items Unit
 

Glassware (assorted) 

Timers 

First Aid Kit 

Chemicals and Reagents 

Electicity stabilizers(lab) 

Voltage reducers 

Filters for sterilizers 

Filter holders 

Microbiological supplies for 

bacteriology 

Nursery supplies and equipment 


Subtotal 

5% Inflation* 


Total 


VII. 

Quantity Cost Cost 

7,500 7,500 
6 125 750 
4 boxes 250 1,000 

4 
8,750 
1,250 

8,570 
1,250 

10 400 4,000 
4 boxes 350 1,400 
2 450 900 
1 1,500 1,500 

2,330 2,330 

609,785 
30,489 

640,274 

CONSTRUCTION FACILITIES
 

Screen house for disease indexing 
 25,000 25,000
Greenhouse Renovation 

6,500 6,500
Renovation of Tissue Culture Lab. 
 15,000


including fixtures
 

Subtotal 

10% Inflation 46,50G
 

4.650
 

Total 
51, 150
 

These commodities will be procured during the first six months of 
the

project, hence inflationary changes 
are expected to be 
very minimal.
Also the price in the US markets are relatively stable. 
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VIII. 
 A. VEHICLES (YEARS 1 to 3)'
 

Caravan (Administration) 
 1 8,000 8,000.

Pick-up Truck - 1/2 ton 1 
 12,000 12,000
 

Mid-size Station Wagon 
 1 12,000 12,000 

Toyota Land Cruise :(field vehicle) 1 18,000 18,000(year 1)
 

Toyota Land Cruiser(field vehcile) 
 1 	 18.000 lS,000(years 2)
 

68,000
 

B. VEHICLES (YEARS 4 & 5)
 

Caravan (Administration) 
 1 9,680 9,680
 

Mid-size Station Wagon 
 1 15,870 15,870 

Toyota Land Cruiser (4 WD.) 2 23,805 	 47,610
 

73,160 

TOTAL 141,160 

IX. RENTAL OF TWO HOUSES AT BUEA 

Y1 Y1 Y2 Y3 Y4 Y5 TOTAL 

House Renta*.* 
Maintenance 
Guards 2 
Utilities 3 

16,680 
4,170 
5,838 
4,170 

18,348 
4,587 
6,422 
4,587 

20,183 
5,046 
7,065 
5,046 

22,201 
5,550 
7,772 
5,550 

24,421 
6,105 
8,549 
6,105 

101,833 
25,458 
35,646 
25,458 

TOTAL 30,858 33,944 37,340 41073 45,180 188,395 

* Vehicles are to 	be replaced by the end of year 3. 
** 	 There is 10% inflation adjustment per year. 

1Maintenance is 25% of Rental/year. 
'Guards is 35% of Rental/year.
3 Utilities is 25% of Rental/year. 
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X; SLORAGE, p.OCESSIGj & UTIL zA:!Ot SURVEYS 

(1) 	5 Research Assistanfs will be hired for 4 months.
 
at 
a rate of $,420/person/month


5 x 	420 x 4 
8,400.00
 

(2) 	Transportation Expenses (Fuel, Lubricants etc) 
 15,000.00
 

(3).stationery etc.
 (32,000.00 

25,400.00 

http:25,400.00
http:2,000.00
http:15,000.00
http:8,400.00
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XI. 
 RECURRENT COST
 

Y1 Y2 Y3 Y4 Y5 TOTAL 

(1) Book, Journals Publi-

cations 

1,000 1,000 1,000 1,000 1,000 5,000 

(2) Office supplies & 6,000 6,600 7,260 7,986 8,785 36,631 
Expenses (10% 
Annual Increase) 

(3) Incountry Travel 

Local Support 

6,480 6,804 7,145 7,507 7,167 35,103 

Staff (5% Inf.) 

(4) Incountry Travel 40,632 42,664 25,000 26,250 27,562 162,108 
Prof. Staff 
(5% Inf.) 

(5) Gasoline & Lubri- 12,000 13,200 14,520 15,972 17,570 73,262 
ciants (10% 
Inf.) 

(6) Vehicle Repairs, 

Maintenance & 

22,500 29,400 30,700 28,658 29,908 141,166 

spare parts 

(7) Research Supplies 

(10% Inf. D) 

.8,000 8,800 9,680 10,648 11,712 48,840 

(8) On-Farm Research - 12,000 12,600 9,000 9,450 43,050 

(9) Vehicle Insurance 6,000 8,160 6,460 8,779 8,779 38,178 

(10) Misc. Admini- 2,000 2,000 2,000 2,000 2,000 10,000 

TOTAL 104,612 130,628 116,365 117,800 123,933 593,338 

6k/ 
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XII. HOUSEHOLD & OFFICE APPLICANCES FOR 2 U.S. TECHTICIANS
 

Unit 
 Total
Items DESCRIPTION OF ITEM 
 Quantity Price 
 Cost
 

1. FREEZERS CHEST, CBl50 1 515.70 1,031 
15.3 CU. FT. 220/230 V
 
50 CYCLES WITH ACME
 
TRANSFORMER 

2. REFRIGERATORS, STANDARD 2 406.70 813 
220/236 V, 50 CYCLES 
1.3.9 CU. FT. 

3. CLOTHES WASHER GE Model 2 
 444.40 
 889
 
WW A5412 220/230 V 50
 
CYCLES
 

4. CLOTHES DRYERS, G.E. 
 2 332.60 
 665
 
AUTOMATIC, MODEL DD E5 211 

5. RANGES, GAS, HARDWICK, 2 328.30 657 
CC961W 70W' STANDARD LP
 
OR NATURAL GAS, MATCHLESS,
 
220/230 V 50 CYCLES
 

6. AIRCONDITIONERS AMANA, 6 516.10 3,097
 
113-5N, 12800 BTU, 
220/230 V, 50 CYCLES
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XII. HOUSEHOLD & OFFICE APPLICANCES FOR 2 U.S. TECHNICIANS
 

Items DESCRIPTION OF ITEM Unit Total
Quantity Price 
 Cost
 

7. TRANSFORMERS, STEP DOWN, 2 56.15 112 
100 WATTS 

8. TPANS ) ?-LR COMMODITY, 2 56.15 112 
1, 500 WA'V'3 

9. TYPEWRITERS IBM 2 1,500.00 3,000 

10. RUG-COP'S OFFICE 1 253.00 253 
(15' X 12')
 

11. OFFICE FURNITURE 4 sets 3,400.00 
 13,600
 

12. RECEPTION OFFICE FURNITURE 1 set 2,000.00 
 2,000
 

http:2,000.00
http:3,400.00
http:1,500.00
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ETHAN ALLEN HOUSEHOLD FURNITURE FOR 2 U.S. TECHNICIANS
 

Items 
 DESCRIPIO 
 OF ITEM ntity Unit Total
Price 
 Cost
 
13. TRANSITIONAL '-OUSE C, 2 10,232.22 20,464


3 BEDROOM UNIT, LR, DR.
 
BR 1, 2, -AND 3, COLOR
 
SCHEME I
 

14. RUGS, 9' X 12' 
 2 164.00 
 328
 

RUGS 12' X 15' 2 253.00 
 506
 
Subtotal 


47,527
 

5% Inflation 

2,376
 

Total 
49,903 

XIII. FREIGHT SHIPMENT 
80,000 

5% Inflation 

4,000 

4,000
 
XIV. Continguency
 

(a) 10% of items I-XIIi 

518,319
 

(b) An estimate for seperate maintenance allowance 36,000
(at 7 200/year for 
1 adult and 2 children) for
the COP pending request and approval-for SMA.
 

Tctal 
554,319 

G RAND TOTAL 
5,737,512 

http:10,232.22


CALCULATION NOTES 

RENTAL HOUSES AND MAINTENANCE 

Two houses to be rented at Buea at 250,000 CFA/months for 5 years. 

250,000 = $695/month 
$695 x 2 x 12 = 1 

6 ,680/year. 
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Recurrent Cost: CALCULATION NOTES 

5. 	 Gasoline & lubricants
 

$3,000 year/vehicle 4
for vehicles 
3,000 x 4 
 12,000
 

6. 	Vehicle maintenance, repairs and spare parts 

Yl Y2 Y3 Y4 Y5 TOTAL 

Spare parts 
 2,500 3,400 
 3,400 3,658 
 3,658 16,616 

(5% 	of cost)
 

Maintenance 
 20,000 26,000 
 27,300 25,000 26,250 124,550
 

and Repairs
 

(Increases by
 

5%/year)
 
TOTAL 
 22,500 29,400 30,700 
 28,658 
 29,908 141,166
 

Maintenance and Repairs: 
 It is assumed that it costs $5,000/year/vehicle.
 

5,000 x 4 = $20,000 for year 1 

9. Vehicle Insurance
 

Y1 6,000 12% of price of 
 vehicles - ($50,000) comprehensive 

Y2 8,160 12% of initial price - ($68,000) comprehensive
 

Y3 6,460 Third party (9.5%)
 

Y4 8,779 12% of price of vehicles - comprehensive 

Y5 8,779 12% of 	 initial price of vehicle - comprehensi,e 

TOTAL 38,178
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In 	 Ctuntry Tr'avel - Proft Staff Notes: 

-A--Per-Diem 
 ($112)
 

7 day/month 
x $112 
 =$ 	 784 
$ 784 x 12 9, 4 0 8Vyear 

for 	4 person:.$9,408 x 4 
= 37,632.00 

(2 US + 2 Cameroonians) 

B 	 Air Transportation
 

3 tripq year at $2 50/person. 
= $750.00 
$753 x 4 
 = $3,000 

=$40,632
 

Travel out of station 
declines for the Agronomists in years 3, 4 and 5.
 

http:37,632.00


R'CURRENT COST NOTES
 

In-country Travel Local Support Staff 

Adm. Assistant:
 

(a) 
 Half per diem 
 94
 
2=48 

5 days/month x $48 
= $240/month
240 x 12 
 = $2,880.00 

(b) 
 Driver (3)

Per Diem (CRA ',500) 
 = $ 2 0/day5 days/month x $20 
= $100/imonth

100x12x3 
 = $3,600/year.00
 

Total 
 $6,480
 

http:3,600/year.00
http:2,880.00
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ANISX. C 

CRC - IRA (Contribution) Summary
 

1. Personnel Salaries 
(51 increase for each year) 

Senior Staff 
A;rono,,istiBreeder (.IISc.) 

Y1 

16,667 

Y2 

17,500 

Y3 

18,375 

Y4 

19,294 

Y5. 

20,259 

Tota) 

92,095 

- lorLiculturalist/ 
Pathologist (BSc.) 14,667 15,400 16,170 16,979 17,828 81,044 

- Food Pcocdssor/
Biochemist (.Sc.) 16,667 17,500 18,375 19,294 20,259 92,095 

- Food Processor/ 
Prod. Dev. (BSc.) 14,667 15,400 16,110 16,979 17,828 81,044 

- Agro Economist (BSc.) 14,667 15,400 16,170 16,979 17,828 81,044 

- On farm storage Specia
list (BSc) 14,667 15,400 16,170 16,979 17,823 81,044 

Agcic giLl.gIeCing 
1n t r u;:e na list (Dipl.) 7,033 7,335 7,754 8,142 8,549 38,863 

Chief of Root & 
Tuber Programme 20% 6,666 6,999 7,349 7,717 8,103 36,834 

-Chdf ?ruicJsfii 
Ugilization 20% 

& -

6,000 6,300 6,615 6,946 7,230 
-* 

33,091 

,junior Sta[E 
4 Lab Technicians 
2 Field Technicians 
6 Drivers 
10 rabourers (1aiable) 
- Social charges 15% 

25,468 
12,734 
11,000 
10,000 
25,336 

26,741 
13,371 
11,550 
10,500 
26,603 

28,078 
14,039 
12,12S 
1Y,025 
27,933 

29,481 
14,741 
12,73, 
11,576 
29,330 

30,955 
15,478 
13,371 
12,155 
30,796 

617,154 

140,723 
70,363 
60,783 
55,256 

139,99 

Sub TotaL 196,239 206,049 216,351 227,171 238,467 1,084,277 

.2. Utilities 

- ;a ter" 1,000 1,050 11,025 11,576 12,155 36,6 6 

'- Eitctricity 5,500 5,775 6,064 6,367 6,685 20,39 

Sub Total 6,500 6,825 17,089 17,943 18,830 67,197 

3. Participant. Tr3ining/Travel 7,500 - 10,000 13,500 3,500 34,500 

°. . . .. .- . .. . 



-2

4. 

LAB EQUtIPMENT ADNIPf.*'ENTS 

a Year 1 Yeara,, gquipmen t 2 Year 3 Year 4 
,and sLand by generator 6,944 6,944 6,944 6,944 


b. Implemen.ts
 

- Tractor 35 lip 500 500 
 500 

- Plow 3 lip 

500 
75
- Disc. plow 13 FF 

75 75 75113 
 113
- Cultivator 12 F? 300 
113 113 
300 
 300 
 300
- Trailer 4 WTi 350 
 350 350 
 350
Duplicating Machine 
 75 
 75 
 75 
 75
Ditcher (trencher) 140
140 
 140 
 140 


c. 
Lab and green
house 
structures 

93,000 
 -
Su oa 0,9 _
 

Sub total 
 101,497 
 8,497 
 8,497 
 8,497 


5.a. vehicles for Caneroon
 
counterparts
2 renaults 
 27,778 


-

One nmini bus 
 25,600 


-Motor-. b.... -bike- 4-.at-$51389 .-. 
each 
 5,556 


c. Maintenance and
 
running cost of
 
Vehicle (10%) 
int.
and rMotor bike 
 30,000 
 33,000 
 36,300 
 39,930" 


d. Vehicles & BikeInsurance 
 10,000 
 10,500 
 11,576 
 12,155 


Transpr)(ctation
 
of co0modities 
from
port to center 
 8,000 
 4,000 
 - -

Sub total 
 106,934 
 47,500 
 47,876 
 52,085 


Year 5 
e r 5 

6,944
 

500 


75 

113 

300 

350 

75 


140 


8,497 


43,923 


11,025 


54,948 


o a
 

2,500
 

375
 
565
 

1,500
 
1,750
 

375
 
700
 

93,000..
 

135,485
 

27,778
 

25,600
 

5,556
 

163,153
 

55,256
 

12,000
 

309,343
 



6. Offices & Year I Year 2 Year 3 Year 4 ....Year 5 Total 

a. Administrative office 
and two scientists 
offices 

70,000 - - -

70,000 

b. Office Building for 
ameroon Technicians 

ind two scientist 
offices 

34,000 34,o 

c Furniture for Cameroon 
counterpartp 14,000 14,000 

Sub Total 118,000 118,000 

7. Land 30 hectares 
YI 
20,000 

Y2 
20,000 

Y3 
20,000 

Y4 
20,000 

Y5 
20,000 

Total 
100,000 

8. Incountry Travel 
a. Incountry travel local 

suppor.t staff (5% inf.)
b. incountry travel prof. 

Sub Total 

3,000 

2,000 
5,000 

3,150 

2,100 
5,250 

3,308 

2,205 
5,513 

3,473 

2,315 
5,78S9 

3,647 

2,431 
C,07 

16,578 

11,051 
27,629 

9. Sub Total ( I to 8) 
10. Contingency (10t) 

561,670 
56,167 

294,121 
29,412 

324,775 
32,473 

344,406 
-34,44 

356,827 
35,682 

1,881,800 
18,180 

T 0 T A L 617,837 323,533 357,253 378,847 392,510 2,069,980 



-ANNEX C
 

GRC - IRA (Contribution) Summary
 

1. Personnel Salaries 

(5% increase for each year) 

Senior Staff 
-Agronomist/Breeder (MSc.) 

Y1 

16,667 

.. 

Y2 

17,500 

. . . . 

Y3 Y4 

18,375 19,294 

. . 

Y5 

20,259 

Total 

92,095 

- Horticulturalist/ 
Pathologist (BSc.) 14,667 15,400 16,170 16,979 17,828 81,044 

- Food Procdssor/ 
Biochemist (MSc.) 16,667 17,500 18,375 .19,294 20,259 92,095 

- Food Processor/
Prod. Dev. (BSc.) 14,667 15,400 16,170 16,979 17,828 81,044 

- Agro Economist (BSc.) 14,667 15,400 16,170 16,979 17,828 81,044 

- On farm storage Specia
list (BSc) 14,667 15,400 16,170 16,979 17,828 81,064 

- Agcic Etigitieering 
Instrumentalist (Dipl.) 7,033 .7,385 7,754 8,142 8,549 38,863 

- Chief of Root & 
Tuber Programme 20% 

- Chif-r$f p r o.e§i 

Utizitinn 20% 

6,666 

6,000 

6,999 

9:300 

7,349 

--

6,615 

7,717 

_ 

6,946 

8,103 

7.230 

36,834 

33,154 

617,217 

Junior Staff 
4 Lab Technicians 
2 Field Technicians 
6 Drivers 
10 Labourers (variable) 
- Social charges 15% 

25,468 
12,734 
11,000 
10,000 
25,336 

26,741 
13,371 
11,550 
10,500 
26,603 

28,078 
14,039 
12,128 
11,025 
27,933 

30,957 
14,741 
12,734 
11,576 
29,330 

140,726 
15,478 70,363 
13,371 60,783 
12,155 55,256 
30,796 139,998 

Sub Total 196,239 206,049 216,351 227,717 238,469 1,084,2!;0 

7. Utilities 

- Water - 1,000 1,050 11,025 11,576 12,155 36,806 

- Electricity 5,500 5,775 6,064 6,367 6,685 30,39 

Sub Total 6,500 6,825 17,089 17,943 18,330 67,197 

3. Participant Training/Travel 7,500 - 10,000 13,500 3,500 34,500 

t{



4. LAB EQUIPMENT AND I'!"PEMENTS 

a. Equipment 
Year 1 Year 2 Year 3 Year 4 Year 5 Total 

and stand by generator 6,944 6,944 6,944 6,944 6,944 34,720 

b. Implements 

- Tractor 35 RP 
-Plow 3UP 
- Disc. plow 13 FF 
- Cultivator 12 F? 
- Trailer 4 WH 
- Duplicating Machine 

Ditcher (rencher) 

500 
-75 
113 
300 
350 
75 

140 

500 
75 

113 
300 
350 
75 

140 

500 
75 

113 
300 
350 
75 

140 

500 
75 

113 
300 
350 
75 

140 

500 
75 

113 
300 
350 
75 

140 

2,500 
375 
565 

1,500 
1,750 

375 
700 

c. Lab and green 
house space 93,00 - - -

Sub total 101,497 8,497 8,497 8,497 8,497 135,485 

5.a. vehicles for Cameroon 
counterparts 
2 renaults 27,778 27,778 

One mini bus 

...b. 'Motor -bi-ke -4--at.-$i 
each 

25,600 

89--. 

5,556 

25,600 

5,566 

c. Maintenance and 
running cost of 
Vehicle (10%) inf. 
and motor bike 30,000_. 33,000 39,930 39,930 43,923 183,153 

d. Vehicles &Bike-
Insurance 10,000 10,500 11,576 12,155 11,025 55,256 

11. Transportation 
of commodities from 
port to center 3,000 4,000 - - - 12,000 

Sub total 106,934 47,500 47,325 51,506 56,078 309,343 
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6. Offices a FurnitureYear' I ''ir 2 Year 3 Year 4 
 Year Total
 

a. Administrative'office 

and two scientists 
offices 

70,000 
70,000 

b. Office Building for 
Cameroon Technicians 

dnd two scientist 
offices 

34,000 
34,000 

c Furniture for Cameroon 
counterpartp 

Sub Total 

7. Land 30 hectares 

14,0001 

118,000 

YI 
20,000 

Y2 
20,000 

Y3 
20,000 

Y4 
20,000 

"' 

Y5 
20T000 

14,000 

118,000 

Total 
100,000 

8. Incountry Travel 
a. Incountry travel local 

support staff (5% inf.)
b. Incountry travel prof. 

Sub Total 

3,000 

2,000 
5,000 

3,150 

2,100 
5,250 

3,303 

2,205 
5,513 

3,473 

2,315 
5,788 

3,647 

2,431 
6,078 

16,578 

11,051 
27,629 

9. Sub Total ( 1 to 8) 
10. Contingency (10%) 

T 0 T A L 

561,670 
56,67 

617,837 

294,121 
29,412 

323,533 

324,775 
_32,478 

357,253 

344,406 
34,441 

378,847 

356,827 
35,682 

392,510 

1,876,434 
187,644 

2,069,980 

I.." 
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made, and receiving doculents shall De annotated with comments 
on evident
 
or possible damages/losses.
 

Retorcs of dama.ies/losses must 
me nude promptly; if incoming cargo
nas ueen procured in t:e 
United States, the contractor must 
file a claimn

aui~nst tne 
ocean carrier or freignt forwarder(s) involved. 
 Once the
 
contractor has filed 
its claim, the carrier must await the 
filing and
aujudic-tion of 
tne claim to permit IRA to acquire more information and
 
particulars aoout 
tne claim. 
 in most cases where damages or losses arenutc, , a pictare of 
mte da,ajed commodity and/or its container is the
 oest possiole evicence to oe L)resented. Receiving documents properly
aohtaoceu, are valuaole. if damages or 
losses are nor noted 
on the
 
documents, nowever, there woul-d 
oe little or no possibility of having a
 
claii.a settled.
 

IRA and U.Iis are 
required to put into project use all commodities
procured for the project witnin one 
(1) year of receipt; USA[D/Cameroon

a11ll iasect ucilization reports 
as a matter of course.
 

9. Commoditj Summary
 

Tile &ollow;in is a suiilmary of contmodities e:xpected to De procured forproject implemenca"ion. This list may oe revised as necessary by the
Coticractar in cuilaooratioi witih ERA and USAID/Cameroon. 

All prices snoWn (witn the exception of local procurement) are CIF 
Douala.
 



ATTACHMENT ONE 

ACTION MEMORANDUM FOR THE MISSION DIRECTOR 
 May 15, 1986
 

FROM: Samuel T. Scott, Acting Supply Management Officer
 

Subject: 	Cameroon Roots and Tubers Project, Request for a
 
Source/Origin Waiver and for a Waiver of the
 
requirements of Section 636(i) of the FAA
 

Problem: 
 Your approval is requested for a waiver of procurement source/origin

requirements from Geographic Code 000 (U.S. only) to Geographic Code 935

(Special Free World) and for a waiver of the requirements of Section 636(i) 
of

the Foreign Assistance Act, to allow procurement of non-U.S. manufactured
 
vehicles.
 

A. Cooperating Country: 
 Cameroon
 

B. Obligating Document 
 Project Authorization
 

C. Project: 
 Roots and Tubers
 

D. Nature of Funding: 	 Grant
 

S. Description of Commodities 
 Four vehicles: One Caravan (Administration) 
One Pick-up - 1/2 tons, cne mid-size saloon, 
one Landcruiser Field vehicle (4WD). 

F. Approximate Value: 
 $50,000
 

G. Prooable Origin: 	 Western Europe
 

H. Probable Source: 
 Cameroon
 

Discussion: 
 A five year Roots and Tubers Project is being undertaken by the 
United States Agency for International Development under the management of 
USAID/Cameroon. The project will be implemented by the University of Maryland
Eastern Shore (UMES). It has been determined that the project will require an
 
estimated five vehicles, for the first three years of its life 
to meet the
 
transportation needs of the project technicians. 
A general description of the
 
types of vehicles that will be required is given under item E. above.
 

Justification: 
 The project will be based at Ekona, Cameroon and its

implementation will carry project technicians to the rural and urban areas
 
where the roads ar-e rough. Travel to such areas will therefore require

vehicles that resistant on rough terrain and for which spare parts and
 
maintenance support exists locally. 
A recent vehicle survey conducted by the
 
Supply Management Division of USAID/Cameroon has revealed that there are no

U.S. manufactured vehicle dealerships in Cameroon at this time. 
 Renault
 
Cameroon, the only dealer on wnom the Mission counted on in the past, has
 
withdrawn from representation of U.S. manufactured vehicles. 
 Local mechanics
 
are unfamiliar with U.S. manufactured vehicles.
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Handbook 1 Supplement B, Section 584a(7) states that a waiver may be granted
if there are "such other circumstances as are determined to be critical to the
 
success of the project objectives". The success of the Roots and Tubers

project will depend largely upon the provision of adequate and reliable
 
transportation.
 

Section 636(i) of the Foreign Assistance Act (FAA), as amended, provides that
 
none of the funds made available to carry out the Act shall be used to procure
motor venicles unless they are manufactured in the United States, subject to
waiver where special circumstances exist, in order to carry out the provisions

of the FAA.
 

AID Handbook 1, Supplement B, Chapter 4C2d, provides that the Section 636(i)

provision may be waived on the basis of present or projected lack of adequate
service facilities and supply of spare parts for U.S. manufactured vehicles.
 

In view of the absence of service and spare parts for U.S. manufactured
 
venicles and tne availability of spare parts and service capacity for vehicles
of Code 935 origin, the special circumstances and criteria set forth above for
 
a vehicle waiver are met.
 

You have authority under Africa Delegation of Authority No. 140, after

consultation with a Regional Legal Advisor and a Commodity Management Advisor,
 
to grant the waiver.
 

Recommendation: Since there is 
no dependable dealership in U.S. manufactured

vehicles in Cameroon and considering the absence in Cameroon of facilities and
 
pecsonne! to maintain U.S. manufactured vehicles; it is reconnnded that you:
 

1. 
Certify that exclusion of procurement from free world countries other than
 
cooperative country and countries included in Code 941 would seriously impede

attainment of U.S. Foreign Policy objectives and objectives of the Foreign

Assistance Program,
 

2. 
Oetermine that special circumstances exist which justify the waiver of the
 
requirements of Section 636(i) of the FAA, as amended.
 

3. Approve a source/origin waiver from Geographic Code 000 to 935, to permit

procurement of four (4) vehicles of non-U.S. origin, for subject project.
 

Approved
 

Disapproved
 

Date 

%V 
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vi." LIST OF EQUI'?ENT FOR AGRO:;.ICr RESEARC!( .
 .......
 

Items 

Quantity' .Unit cost 
 Cost. 

IBM PC .1odel XT. (Scientist use
with accessories) 

Tractors 1 6,000 6,000
- 65 UIP 
 1 
 28,000 28,000

Plows 
 4 FP

Discs - 25 feet 

1 
1 	 4,000 4,000

8,000Cultivator 	 8,000
- 13 feet 
 1
Irrigation systemn 	 45,000 45,000

1 75,000
Environ;aental 	 75,000
Control Chamberi 
 3 30,000 90,000
Air Conditioners (Lab) 4 1,000 4,000

_Ovens 
ga lance2:; (Eiectonic) 

3 
2 4,000Deep Pcezers31, 	 8,000

1,7000 5.,100
Sales 	 1 0
 

5Scales 	 3,000 15,000 
SterilizeIrs 	 2 
 4,000 8,000 
Laminar F1o.' Hood 

2 25,000 50,000
1 7,500
Cold Sr-c <e (walk-in for seed store) 	

7,500 
pH meters I 40,000 40,000
 

3,000
.ate[ th/Shakers 	
2 6,000
 
2 
 2,000 
 4,000
...s._-' r .. ... 
:- '4,000 
 4,000
Stereo microscope 

1 1,800 1,000
 

Slide 	 2
Pzojector with accessories 2 
1,000 2,000
 

Protective clothing 2,500 5,000

20

Polariod Camera 	 30 600
 
..Dt!:51 	 1
.. cs..n?. ,..Chi e e i - e'c~ ly-	 500 500Ir h(_ - - --- - - - - - - - - - -

1
Telex ma.chine (or Services) 	 1 
3,000 3,000
 

20,000 
 20,000
Solt: wa.:r o 
 IBM PC/XT, eg. MSTAT
SPSSLott!s 123 

- 4,000
 



Items 


Digital CalcuIl~,o (Adminritration 

Digital CalculAtor with mathematical/

statistical functions 

Software for IBM/PC XT (Adminstration)
 

eg. Visicalc condor 

Large storage room 
(seedstock) 
Mower 


Water distillation apparatus 

Quebec Colony Counter 

Multi Iagnetic Stirrer 

Glassware coldbox 

Beck~man 
L8-8fl Ultra Cetrifuge 


Clinical Centrifu'ge (Table top)
Chemical Hood 


Automatic 
Dish washer (for lab.glass f equip.) 

Inberted microscope 


Vortex mixer 

iot Plate 


Oil-less pumln (vacuum) 
1.i CoC oven 

Ultrafiltration apparatus 

-aqnetic stirrer 

Laboratory Cart (glassware) 

Service? Carts
Pipet washer 
Tube hanger (glassware) 

- rushes (assorted) - - 
C.arbol (glass) 

Carboys (clear 
platic) 
Rut:ber 
tubings (assorted) 

Rubber clips 

Rubber stopper (assorted) 

TC media 


Thermeters (Regular/Digital) 

Filte paper 
 for filtration 
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Quantity 


3 


2 


1 


1 


2 


1 


1 


1 

1 


1

1 

1 

1 

1 


1 

iicrotome
1 

1 


1 

1 


1 

2 

2 

1 

1 

1 case 

I case 


1 box 

I box 


10 


Unit cost 


150 


150 


2,000 

20,000 


2,500 


7,500 


1,000 


800 


1,500 

12,000 


510 

4,600 


20,000 


22,00 

200 


650 

4,500 


850 


650 

1,500 


650 

1,240 


500 

375 

300 


450 
350 

280 

120 

230 


825 


Cost
 

450
 

300
 

2,000
 
20,000
 

2,500
 

15,000
 

1,000
 

800
 

1,500
 
12,000
 

510
 
4,600
 

20,000
 
22,000


200
 

650
 
4,500
 

850
 

650
 
1,500
 

650
 
1,240
 

500
 
375
 
300
 
50_
 

450
 
350
 
280
 
120
 
230
 

7,500
 

5,000 
8,250
 



Items Unit 

Quantity Cost 
 Cost
 
Glassware (assorted) 
Timers 7,500 7,500

6First Aid Kit 125 750
4 boxes 250
Chemicals 1,000and Reagents 

Electicity 8,750 8,570stabilizers(lab) 4Voltage reducers 1,250 1,250
10 400 4,000Filters for sterilizers 
 4 boxes 
 350
Filter holders 
2Microbiological supplies for 1 

bacterio logy
Nursery supplies and equipment 


Subtotal

5% Inflation* 

Total 


VII. 
CONSTRUCTION FACILITIES 

Screen house for disease indexing

Greenhouse Renovation 


1,400
 
450 
 900
 

1,500 1,500
 

2,330 
 2,330
 

609,785

30,489 

640,274
 

25,000 25,000
 
Renovation of Tissue Culture Lab. 

including Eixtllres 

6,500 6,500 
15,000 

Subtotal 
4G, ,.O 

0% Iflation 4,650 
Total 

51, 150 

The.se corrno(.ties will he procured during the firstproject, six months of thehentce inflationary changes are expectedAlso the price to be very minimal.in the US markets are relatively stable. 



VIII. 
A. VEHICLES (YEARS 1 to 3)*
 

Caravan (Administration) 
 i 8,000 8,000
 

Pick-up Truck 
- 1/2 ton 12,000 


Mid-size Station Wagon 


1 12,000
 

1 12,000 12,000
 

Toyota Ldnd Cruiser(f.:eld vehicle) 1 18,000 18 ,000(year 1) 
Toyota Land Cruiser(field vehcile) 18.000
1 18 ,000(years 2) 

68,000
 

B. VEHICLES (YEARS 4 & 5)
 
Caravan (Administration) 1 9,680 9,680
 

Mid-size Station Wagon 1 15,870 15,870 

Toyota Land Cruiser (4 WD.) 2 23,805 47,610 

73, 160 

TOTAL 141, 160 
IX. 

RENTAL OF TWO HOUSES AT BUEA 
Yl Y1 Y2 Y3 Y4 Y5 TOTAT. 

House Rental** 
Maintenanc 
Guirds 2 
Utilities 3 

16,680 
4,170 
5,838 
4,170 

18,348 
4,587 
6,422 
4,587 

20,183 
5,046 
7,065 
5,046 

22,201 
5,550 
7,772 
5,550 

24,421 
6,105 
8,549 
6,105 

101,833 
25,458 
35,646 
25,458 

TOTAL 30,858 33,944 37,340 41073 45,180 108,395 

Vehsce: are to b relaced hy the end of year 3.LThere is 10% infao.-ix addjust;ment per year.S.1a.nrenanc-! Ls 25 of Renral_/year. 
Gards is 35% of Rental/year. 
tltl~ies is 25% of Rental/year. 
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X. • S RCE,AG pOCESS UTILrZA:-;Oz SURVEYS 

(.1) 
 5 Research AssistanE's will be hired for 4 months.
 
at a rate of S,42 0
 /person/month


5 x 420 x 4 

81400.00
 

(2) Transpoctation Expenses (Fuel, Lubricants etc) 
 15,000.00
 
(3) Sta.tionevy 


etc.
 

_2,400.00 

-
- -.- 0-.-0
 

http:2,400.00
http:15,000.00
http:81400.00


-9
0 

XI. RECURRENT COST 

YI Y2 Y3 Y4 Y5 TOTAL 
(1) Book, Journals Publi-


cations 

1,000 1,000 1,000 1,000 1,000 5,000 

(2) Office supplies 

Expenses (10% 

& 6,000 6,600 7,260 7,986 8,785 36 631 

Annual Increase) 

(3) Incountry Travel 

Local Support 

6,480 6,804 7,145 7,507 7,167 35,103 

Staff (5% Inf.) 

(4) Incountry Travel 

Prof. Staff 

40,632 42,664 25,000 26,250 27,562 162,108 

(5% Inf.) 

(5) Gasoline 

ciants 
inf.) 

& Lubri-

(50 

12,000 13,200 14,520 1.5,972 r/,570 73,262 
72 

(6) Vehiicle Repairs, 

Maintenance & 

22,500 29,400 30,700 28,658 29,908 141,166 

spare parts 

(7) Research Supplies 

0 I nf. D)8 

8,000 8,800 9,680 10,648 11,712 48,840 

(3) On-Farm Research - 12,000 12,600 9,000 9,450 43,050 
(9) 
Vehicle- Insurance 
 6,000 8,160 
 6,460 - 8,779 8,779 38,178
 
(10) Misc. Acimini- 2,000 2,000 2,000 2,000 2,000 10,000
 
TOTAL 
 104,612 130,629 116,365 117,800 123,933 593,338 

Vk
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XII1. HOUSEHOLD & OFFICE APPLICANCES FOR 2 U.S. TECHNICIANS 

Items 

1. 

DESCRIPTION OF ITEM 

FREEZERS CHEST, CB150 

15.3 CU. FT. 220/230 V 
50 CYCLES WITH ACME 
TRANSFOR14ER 

Quantity 

1 

Unit 
Price 

515.70 

Total 
Cost 

1,031 

2. REFRIGERATORS, STANDARD 

220/236 V, 50 CYCLES 
13.9 CU. FT. 

2 406.70 813 

3. CIOTHES WASHER GE Model 
WW A5412 220/230 V 50 

CYCLES 

2 444.40 889 

4. CLOTHES DRYERS, G.E. 

AUTOMATIC, MODEL OD E5 211 

2 332.60 665 

5. RANGES, GAS, HARDWICK, 

CC961W 70W' STANDARD LP 
OR NATURAL GAS, MATCHLESS, 
220/230 V 5u CYCLES 

2 328.30 657 

6. AImONDTIONERS AMANA, 

113-5ti, 12800 BTU, 
220/230 V, 50 CYCLES 

6 516.10 3,097 



XII. HOUSEHOLD & OFFICE APPLICANCES FOR 2 U.S. TECHNICIANS 

Items 

7. 

DESCRIPTION OF ITEM 

TRANSFORMERS; STEP [XWN, 

100 WATTS 

Quantity 

2 

Unit 
Price 

56. 15 

Total 
Cost 

112 

8. TRANSFORMER 

1, 500 WATTS 

COMMODITY, 2 56.15 112. 

9. TYPEWRITERS IBM 2 1,500.00 3,000 

10. RUG-COp'S OFFICE 

(15' X 12') 
1 253.00 253 

11. OFFICE FURNITURE 4 sets 3,400.00 13,600 

12. R.ECEPTION OFFICE FURNITURE I set 2,000.00 2,000 
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ETHAN ALLEN HOUSEHOLD FUVITURE FOR 2 U.S. TECHNICIANS 

Unit
Items DESCRIPTION OF ITEM Total

Quantitr 
 Price 
 Cost
 

13. TRANSITIONAL HOUSE C, 2 10,232.22 20,464
 
3 BEDROOM UNIT, LR, DR. 
BR 1, 2, AND 3, COLOR
 
SCHEME 1
 

14. RUGS, 9' X 12' 2 164.00 328 

RUGS 12' X 15' .2 253.00 506 

Subtotal 

47 ,527 

5% Inflation 

2,376
 

Total 

49,903 

•...... .. - . . ... ; . . . . : ' . ... .. _ •... . .:.... .. .. :. 

http:10,232.22


COMMODITY SUMMARY: 

LA8. Research Equipment
Cons truction Facilities64,7 640,274

Vehic les 
Household 51,150and office appliances 141, 160and [.-1'.Lmings 49,903 

382,487
WAIVEFS (See A tachiment One) 

1. Source/origin waiver is requestea eor one 
fourwheel drive Lanc.uiser,
Pickup Truck, one 
one 

Caravan, oneand 
mid-sze Sedan 


50,000 

Note: Waivers ard requeste~d on ly for those vehiclesyear t. Future vehicles to Le procured diringprocurement waivers wouldwhen be requestedit becomes necessary as andin year three. 



ANk4kX G 

303-CONTAACT3 LET THE COarRbACTOJ31MITW 
 AND 	 OTHER 1890 

UIIVERSa'TIES COLLAL3O.'1I':JG Id A CO~JjOAt'IU1
 

Tae Universities of Maryland 
 iZastecn Shoce, Alabama A&. University and
2lorida A&A4 Univecsity 
ace 	mutually interested in collaboration in
inteCnalional euuacion and develoL.)ent in 
tile area of food, ajriculture,

nutrition and rural develonment; and
 

Toe 	 tacee universities have cooperated on an informnal basis 
to Curther

these interests and now desire to 
record here tneir mutual understanding in
 
tais cejard.
 

Tne Purpose of this *4eitiorandum of Understandiny 
 is to further the 
following oijectives:
 

I. 	To 
develop cooperative and collaborative activities in furtherance of. the
 
comdfon interests of tne 
tnree universities.
 

2. 	To develop education, researcn and international cdeveloyient activities as

ma] oe 
o6 .uuual interest to tile institutions.
 

3. 	To en.arje and stren jtuen :ne 
camj .xities and caL)abilities of each
univecsit. tncougn tne1 	 zooperative use of duman Rtesources materials and
Li-lLitioz .;iic:i are su*jor ivc o .-nuzuail ajruud to .)[ jJj;.-"
 

Tie collab)rators now therefore do hereby 
 racord their understanding forconduct oC a soecific project in lioot and 	
th.: 

Tuoec Crops in tie %epu0licof Cam.!rc.... 
torougo a uollaoorative gjrant fro:m AID. 

t ratner siyle, yet ser-viceaol-a, sub-contract document will usedbe tofor.mialize t.ie financial and ),rc.nan:,e details aetween the dnive-"zity of :lary and 
ast-n Silore, 2loriua c&. and Alaoa,u A&.4 universities.
 

A draft copy of tue gjeneral fo.cmat for su:n do.u '
a .ent is rercoduccd below."ifis Q cun~jt .lay ou cIdjustad to Ieet specific conditions tu'at to., C.A1.aLoratocs.intiJt experi.nce in tue perfornmance of tas~s e-'quired under this Jrant. 
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SUB-CONTRACR
 

TL,1 SJ.3-C,4,LhACT, made and entered into this 	 day 
of 19 , by and Detween the University of Aaryland Eastern Shore,
 
riereinZtuer referred to as tie "Contractor" and
 

nereinafter 'efe:red to as the "Subcontractor";
 

,-ITJ,1'i Td I'MAT: 

%'lriEiAEAS, tie Contractor has 	entered into a collaborative agreement 
with tie United States Agency for International Development (AID/Cameroon) a 
copy wnica is attached nereto and incorporated nerein by reference and 
hereinafter referred to as the ",rant Agreemnent" and;
 

,JI'AL{EAS, the sale Grant Agreemenc and the Contractor's proposal 
provides for tne participation of collaoorators in tne performance of the
 
Contract, and;
 

,hX- A3, tie juocont..actor is pre-ared to provide services in 
support 
of Concract arfornance to 0:et tne primary nes of Cne Government of the 
epuaic oif C-,,,roon in tne institute of Agronomic Researcn (IR\) , including 

research on rapid seedstocK Wultiplication of Root and Tuber Crops diagnostic
surve' oz ?rics23nSITbJ Jna Jruuuct uvelo ,.er.m tor Root and IX,;er Crous, tecnnical 
ass1otance, tra.ning, anu institutional aevelopment; 

dO, 	Tii£EXdZ:URd, the parties nereby mutually ayree as follows: 

Te 	5uuocontractor snail 
-Irovide, within the financial limits of the 
projecu tae following services: 

1. 	A&A university representative will serve o n the 3tate Side :lanajement 
2o~u.ite anu .ne E/ecutive Committee as outlinedi in tn2 .)roj,2ct 
proposal. 

II. 	 The suo contractor soall provide the services of 

il. Til period of derformance for this Suozontract shall be 
from_ tnrougn unless 
mouiti-a or tar;ainated as nereinafter irovided. 
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IV. 	 Funds will be made available to tie Subcontractor by the 
Contractor on a cost-reiinoursement basis in a total amount not to 
exceed ,_ . Invoices snall be prepared in

accordance with the ouaget categories shown in the budget and
consistent wicn accountingAiD procedures and submnitted to the
Contractor's office at UV.ES not more frequently than monthly. 

V. 	 An.1 chanjes in rates of pay for Tecinical Assistance Personnel in
Caaiecoon or JSA or other charges whicn affect the Subcontract 
budget 	 snould be approved in advance by the Contractor's 2roject 
.. anager at W'L.5 witn approval by AID as may be required before it 
becomes legal. 

VI. 	 Tecnnical.Assistance personnel, while serving under this 
Suocontract snail be responsible to the Contractor's designate
redcesencative (Cnief of party) for their activities in accordance
 
witn ?ertormance requirements of the Contract.
 

VII. 	 Tecinination of this Suocontract may be effected by either party 
nereto 	or as Lrovided by the Collaborative Agreement. Should

Suocontract ternnation De anticipated, notice must be provided as 
far in advance as possible, but with tna exception of termination
for t.,u convenience of toe overnment of rne Republic of Cameroon 
or 0611I, notice must be provided at least sixty (60) days in 
auvanue of the intended date of termination. Costs inc.urred by
the Subcontractor to the date of termination shall be allowable as
-we! -4oul,; -ave jn, iaJ the Suocontra-t not o:gen tac.ainated. In
t,ie evenc of t-.rmincion for convenience of tne 'Jovern.ent of
Cameroon or" USAID, tae applicaole Contract provisions will govern. 

VIIi. 	 Mouification of Suocontractthis snall be by numbered supplaments
executed oy Ooth parties hereto and aporoved by the Executive
 
Cojmittae, as providled oy tne project proposal. 

IX. 	 All provisions of the Contract shall be applicable to the
 
Suocontractor as they are to the Contractor and in the event of 
aispute, Contract provisions snall govern. 
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IN ,';IVL433 'iU'teR O, UAIVEAS1TY 02 A iYLAJID OASTEitl SiHORC 
AL__0 A&A UdlVL'ZS£TY, EACH Acting through its 
respective 
and July autnorized reLiresentatives, have caused this Agraeeent to be signed intmeic names and deliveed nere in on day
of
 
19U,
 

University of ,.arylandEastern siore: 
 A&____ 
University:
 

TfITILE 

TITll'LE
 

LA'Ih 
 DATE
 

.
 


