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This Project Paper is revised for the following reasons:

8, To include additional firancing beginning in FY 7€ for
expanding rice research facilities at Mopti, Mali. (PP Amendment
for Mopti Activity attached).
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I. Summary and Recommendations

A. FACESHEET - See Facesheet
B. RECOMMENDATIONS

1. It is recommended that the Rice Research and Production
Project be amended to increzse total funding by the additional amount
needed to fund the WARDA-Mopti activity as follows:

a. Total additional grant requested -- $2,461,000 {(for five
years commencing FY 1976);

b. Additional grant requested in FY 1976 =-- $530,000.1/

2. Waiver of certain AID source and origin procurement reguirements
and certain other requlations are inciuded in this Project Authorization. A
summary of the waivers follows:

) a. A procurement source waiver under M.O. 1412.1 to permit
the selection of a local or gecgraphic code 941 (Selected Free World)
firm(s) to perform the construction services reguired for the construc-
tion and improvement of the Mcpti-North Rice Research Station.

b. A waiver of AID Regqulation 7 restrictions on financing
the costs of construction work performed by third country naticnals.

c. A waiver of Section 636(i) of the FAA, as amended,
which requires that AID financing ze restricted to motor vehicles
manufactured in the United States. Cost of the vehicles to be purchased

is estimated at $31 thousand,orobably from code $35 sources fSpecial Free world).

d. A waiver of prccurement source and origin requirements
for grant funded ccmmodities from Code c00 (U.S.) to, in part, Code 935
(Special Free World) and, in part, Code 941 (Selected Free Wcrld) for
building prcducts and materials valued at an estimatad $240 thousand;
and to Code 935 for scientific instruments and laboratory eguipment
valued at an estimated $35 thousand.

3. The Administrator is also requested to approve the financing
of local cost expenditure, estimated at §1,480.4 thousand, related to the
construction and operation of the Mopti-North Research Station over the
five year development period. Projected local cost expenditures are
detailed in Annex 3, Table 2.

4. Further explanation and justification of waivers and local
costs are presented in Annex E, "Waivers and Local Costs".

_1/ Twenty-five thousand dollars from AID grant funds already allotted
for FY 1976.



7.

5. By his signature on this Project Authorization, the Administrator
or Deputy Administrator:

-- approves a source waiver under M.0. 1412.1 to permit AID-financed
procurement from local and/or Code 941 firm(s) in equal preference with
U.S. firms, U.S,.-controlled local firms, and joint ventures thereof, of
construction services required for the construction and improvement of the
Mopti-North Rice Research Station, and, in support of said waiver, deter-
mines that such procurement will best serve the interests of the U.S.

-- waives the applicability to this proje.t of AID Regulation 7
(Limitation on the Employment of Third Country Nationals for Construction
Work from U,S, Foreign Assistance Funds) for the limited purpose of per-
mitting the employment of third country nationals in technical positions by
any local and/or Code 941 firm(s) which may be selected to perform con-
struction services required for the construction and improvement of the
Mopti-North Rice Research Station, and, in support of said waiver, determines
that it is important to the national interest of the U.S. that the direct
costs of any such construction work as may be performed by third country
nationals be financed out of funds made available by the applicable Foreign
Aid and Related Agencies Appropriation Act(s).

-- waives, for purposes of this project, the provisions of section
636 (1) of the Foreign Assistance Act of 1961, as amended, based upen the
special circumstances described in Annex E.

== approves a procurement source walver from Geographic Code 000
(U.S. only) to Geographic Code 935 (Selected Frae World) for building
products and materials and scientific instruments and laboratory equipment
required for the construction and equipping of the Mopti-North Research
Station facilities, prcvided, however, to the extent that any or all such
commodities can be procured from the U.S. or, as a second preference, from
other Geographic Code 941 countries without seriously impeding or ctherwisze
substantially aifecting adversely achisvement of project purposes, such
commodities shall be procured from such U.S. or Code 941 source councries;
and hereby certifies (a) that exclusion of procurement ZIrcm the sources
described in Annex E in support of the requested Code 935 waiver would
seriously impede attainment of U.S. foreign policy objectives and the
objectives of the Foreign Assistance program, and (9) that precurement
from the Code 941 sources requested in Annex Z is necessary to the atcain-
ment of U.S. foreign policy objectives or objectives of the Foreign
Assistance program.



C. SUMMARY PRCJEZCT DEISQRIPTICH

This amendment to the Rice
nunber 698-11-190-382 will exrand A
Development Association (4ARDA) to

1
Research and Production-/ project
ID support to the West Africa Rice
include the improvement and

acceleration of a deeD water/floating rice research vrogram at Mopti,

Mali (henceforth referred 0 as the

wyARDA-Mopti Activity"). Support

to deep water/floating rice research constitutes a na jor element of
(=]

WARDA's strategy to support adaptiv
excellence in West Africa on rice t
addition to the Mopti activity, the

e research at reglonal centers of
yves of regional priority. In
YARDA strategy includes support to

upland rice research at Buoake, Ivory Coast; mangrove sWanp rice av
Rokupr, Sierra Leone (AID funded); and Sahel zone irrizated rice at

Aichard Toll /Fanaye, Senegal.

To suppor® the Mopti activity, AID would mrovide an additional

grant over five years +o finance th
scientists, the constructlon and =q
North Research Station, initial res
rarticipant training. Costs for co
fourth and fifth year of tne activi
annually. luch of tn Yopii-liorth
including the princiral dikes, cara
buildings' site '@s cons ~icted in

e salaries and support for Tice
uipping of facilltlies at the Mopti-
earch station operating costs, and
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ty would e aprroximately skeg,CCO
research siation inirasiruciurs
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1671 -7L under the "Cgperaiion iz

Mopti" rice develorment project, Zxisting jrfragtructure is valued av

- -l

about $342,000. AID is curzan*ly oroviding 334,0C0 under the existing
: g g

grant to finance one yeaxr of posigr
¥alian assistant sclentists scnedul

aduate iraliaing for each of fouT
ed Tcr assignment to the Mopul north

<
station. TIn 1975, Saudi Arabia comnitzed 32C0,CC0 cver <“hree years L0

+he establizhment of the Moptli-iort

The overall objeciive cf =i
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~ Regearcn 3iailon.
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improved dezD water/flecating rice yariasies and culiural sractiices D
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overcome production consiraints of
Project scienilsts are <0 cerlorn 2
complementary scientific guidance r
resolution of muiual cbjectilves. 5

small Sarmers in the WARDA region.
s an integ:ated tean ccgcen::ating
esources i(crisical mass; on tne
cientiftc zuidance wWill Te provided

ty WARDA, through 1is Scientific and Technicai Commlittee, in cocréination

with interna<ional crop »esearch in
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(coM) Iastitut &' Zconomie Rural (I=R), restonsitle fcr crop researcn in
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term research assistance as -2 uiraed,

Two expatriate senior sclentists and an agricultiure Te earca/
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seientists will serve as tne static
period of the project. The statlon
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adninistering the research station and directing the daily scientific
Wwork of the African assistant scientists. The deputy will greatly augment
the amount of effective direction available 2% the station thereby
allowing sufficient senior scientist direction of the vital research, -
outreach and training elements of the Mopti activity. The research/
extension specialist will visit extension services of membter countries

to provide information on Mopti irials and ascertain status of the
extension of research rackages develoved. The four Malian assistant
sclentists; who will be completinz trainingz in June, 1976, will perform
research in breeding, agronomy, weed control and entomology under the
direction of the senior scientists. Two to four additional African
sclentists will receive a *otal of four years of similar postgraduate
training in the second year of the toptl activity, In the fourth and
Tifth years of the activity, at least one Yalian sclentist, who has
demonstrated capability and motivation, will Ye sent “or advanced
academic training.

Training and personnel will te mrovided to cenduct ‘mnovative
farmer field irials and other activities “o divect foptl research to
actual farmer production constraints and “o induce the dissemira<isn of
appropriate research results. Cne African specialist will he trained
and assigned full-time.to these "outreach” duties a* the toptl station
which are to be fully integrated into the sation's research Jrogran.
Training is also for additional specialiss for other countries, i,e.,
Niger and Cuinea-3issau, .

Hopti-liarth is a new research staiion and a substantial amount of
additional infrastructure develorment is required, 3ix houses will te
built, one for each assistan: sclenzist, ore for zhe dezuty station
director and one gues: house for visiting sclentisis and consul+an+s,

One house has already been consiructed for the station director.

Several station buildings will te constructed including an adninisirative
building, three laboratory offices, a green touse, a screen house arnd a
threshing floor. Certain sneds and storaze areas already exist. while
the basic experimenial farm infrastructure exists, cerzain additicnal
interior plot develorment and hydraulic infrastructure iaprovenent is.
needed. 3Ilectrical, potable water and sewage systems, guard nhouses and
fencing nust te installed to service all of *he akove,

Station operating cosis w€ill te Financed eginning in Jear *wo
= o =]
of the project including staff salaries; offtice, lab, transpor<ation and
farm equipment and supplies.



Cutputs are 1) an on-going experimental program, 2) a field-trials/

outreach system, 3) trained scientists, and 4) a completed station infra-
structure including the station administrative systems.
these outputs should lead %o the achievement of project purpose, i.e., to
develop and disseminate improved rice varieties and practices. Research
results are not very predictable but reasonadble irdicators of purpose

level achievement are sumrarized as EOPS conditions.

D. SUMMARY FIMDINGS.

The attainment of

WARDA's mandate to coordirate and support regional rice development
efforts In order to attain regional self-sufficiency remains iaperative.
Rice continues to increase in importance as a focd in West Africa, and

regional imporis remain high ($235 million in 1974).

fegional cooperation

1s critical for rice research because "no sinzle uniry can nake *he
== 2

investment that cereal crop research requires",

Deep water/flcating rice research at
technological advance and econcomic tenefi:, if dirsc
g )

ted

~n

lcptl has good potential for
di~ with sufficient

resources toward farmer production cons<rainis, Cver 340,C00 ha, of deep

water/floating ~ice are cultivated in the WARDA region, representing abtou<

23 of the total area in rice. The potential for extanding the area and
vroduction of this rice iype appears large. Deep water/flcatinz rice zay
tecome relatively more inmpor*ant in meeting ragional rice consuaption needs
because of relatively high yields, low develorment ccsis and lack of

alternative uses for the flood land and water.

The waters of the Niger River represen* the zo0s% Llapor+an:
developnent rescurce in the central 3Sahelian-3udznian zone of West Africa.
Research at Moptl is not only ideally locaied frcm 2 <echnical siandpoins,
but it could conirizute imzoriantly to the develotment o

e
The existence of ihe huge "Cperation Riz Hopii (CE)
g L I \

project offers immediate opportuniiy to test ard a

generated at ilopti,

“
%

By directing adaptive researcn toward Jarner
and inducing the dissemination of research resulis
activity addresses two of the most serious consirain
researcn in Africa-- the 137pplicability and the non
results to farmers fields.
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The Mopti activity will contribute impor+antly to developirg
African research scientists and infrastructure which are in short supply
and are critical to long term food self-suificiency in 'Yest Africa.
B, FRCJECT I3SSUzS.

In designing this activity, speclal consideration was given to
the following asrpects:

1, Secientific leadersnip and s*affinz at the Hezmti llorth Statlon

The geogx anh‘c *sol tion and general lack of amenities at
Mopti are exzected to nmake it difficult to recrui:i senior scientifil
personnel to serve uhe--. T™is activity calls for a viable mininum of
t#o senlor staff, one a very experienced senlor scisntilst as station
director and one less experienced bhu® highly trained sclentist in a
complemeniary discipline, The remaining research posi:ions will te {illed
by five assistant African scientisis with cracilcal posigraduate iralinling,
The reliance on African scleniistis alninizes the need for exgairiaies,
greatly reduces cosis and facilitates African scleniilic skills, I% may
be necessary %o rely on *hird-couniry rnationals, protatly Irca Zangladesh,
India, Ceylon or Pakistan ‘o fill one or mare ¢ these twWwo senicr gpesitions
in the event *hati no U.3. scientists are avallatle.

2. Means for “ranslatinz research 120 Trceducilon zenefl:s,

Ixperience wl:inh crcp research in LICs has de:
frequent irnapilicabilizy or non-apnllicaticn ol research
fields -- %wo separate tut related problens.

The Mopti activizy incorzcrates =lsx;ents to a2ddress these
problens:

a., Crop research will Te directed zo acztual Ifarner Drcd" lon
constrain< (.ecn:;cal, aconomic and social) idenzifled <aroush farmer
field tests and socizl-econcnic fara research.

©. The translation oI research resulis ixt0 zreductlion
tenefits depends cn a range of 2concnlc, soclial, polizical and admini-
strative factors. lever=haless, :zhe desizn emphasizes inccrporazion of
actions and liaison activities as the optl liorth and WARDA lavels o
facilitate She "ouireacn" of research resulis., The mechanlsas fer out:eac1
also include farmer field t=i2ls (demonstratiocns), direct Yopti-iiorih
liaison with Malian extension personnel and increased WASDA emphasis on

guiding national exiension agencles.



3. Project Management bv WARDA and *he Government of Mali (GOM).

While support to Mopti research is similar to current AID-
WARDA support to Rokupr research, the inputs and practical prooblems at
Mopti-North are much greater. The Mopii-dNorth station and research
Trograms are comparatively auch less develuped. The station 1s more
geograrhically isolated from both WARDA and national governmenti manzgement,
Considerable WARDA-GCM collaboration is required at all vhases of
implementation, i.e. consiruction, adminisiration and research, Thus,
the activiiy desizn specifies the avpointment of a senior 7ARDA mroject
manager who can devote sufficient time to the lootl activiiy, a GCH
counterpart, and a YWARDA-GCM Letter of Understanding spelling out nutiual
implementation responsibilities, ctrocedures and schedules,

F. Troiect Desizm Teaa
Cary D. Adans — Project Design Cificer, ATR/TR
Rufus K. Walker Aice Researcn Consultani,
retired, Ford Foundaiion
Thormas Z. Daves dgricultural Zcoronist, South
' Dakota Staze Universiiy
Moses J. 3orgzan Agzricultural EZngineer, 3=D30/4A
Francois Faye Tield Trials Coordinator, WARDA
Peter X. Daniells JARDA Froject Mapager, USAID/Lizer:
G. Additional AID/Y Froject Commiitee Stafs
Charles Sanders Acriculture Officer, AFR/3A
J. B, Hill Zroject Cfficer, ATR/3A
Wendell Anderson Ingineer, SIR/INCR
Thomas A. Munisinger General Counsel
PART II, 3ACKGROWND AYD DZTATIZD DESCRTIZTICH
A, 3SACKGRQUID

institutional machinery of
ard steps taken to mrovide
positions in the Secretaria:,

1. WARDA Prozranms.

Zstavlisnhed in

July 1971, WARDA is now in its fifth year, The
JdARDA has teen sireamlined to iaprove eificlency
for more rapid Alricanization of all siaif

The several comnittees established to cver-

h

see and advise on WARDA programs are veing zeduced to two, the Governing
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Council, comprised of member nation representatives, and the Scientific
and Technical Committee. Also, 2 special fund financed largely by member
contributions isproposed to finance special projects for which external
financing is not available; to finance rarts of projects which cannot be
financed by the donors and to tridge zaps between the time a mroject 1is
approved and funds actually become available,

WARDA continues to atiract intensive regional and international
interest and a large voluce of financial suppori. The operating budget
for CY 1976 is expected to exceed 4.5 million, with $577,300 coming from
member nation contributlons. R

The important role of AID support to WARDA has ceen discucsed in
the original PP, p. i&. 1In 1971, AID's initial 3625,0C00 grant nelped
finance WARDA's start-up and the W-1 varietal trials program. In 1975
AID decided to support WARDA's regional research and 2xtension training
programs. In FY 1975, a 5737,000 grant was authorized to Iinance scientist
training, technical assistance and facilities for mangrove r.ce rasearch
at Rokupr, Sierra Leore, and the construction and operazion of a ragional
rice production training center at Johnsonville, Liberia, An AID evaluatlion
of thls project in Novemver 1975 snowed progress to e satlslactory alzhough
original inplementation schedules wWere overly opiinistic.

YARDA prosgrams wWere descriled 1n some detall in she original 1375
PRP, An updated summary of WARDA's current prograns is attached as
Anrex C to this TP amendment.

2. Monti Activiiy.

WARDA requested AID suUpport o regicnal zesearch at Mogii,
Mali (deep water/flcating rice) and Richard moll, 3enegal (irrigzted rice
as part of iis prerosal <o AT in 167L, The desizn team, Wnich develored
the P for suppcr: to Rokupr and the training center in Lizeria, also
visited Mopti arnd Ricraxd Toll in Septemcer 1S74. The zean notad hat
both research acstiviziss apreared to rerresent {apor-ant regioral
jnitiatives, but that zore siudy was needed regariing trojec: design and
economic and tecanical feasinility. The TY 7% grant agreement with WARZA
{ncluded 3105,000 for sostsraduate training fcr eight African research
assistants. ~—hese scientlsts were to e available to staif <he Richard
Toll and Mopii stations later should =hose activiiies te developed.

3
/

The ©P stated the intention to trovide addi<ional funding =
these research ac:ivities under the WARIA project, pending the resulss of
further analysis. Cost estinates were tco vague +o allow authorization
of funds for Mopti or Richard Toll in the =P,



In 1975, WARDA proceeded with additional planning and analysis
of the two activities, A study was prepared on the rice economy and
research potential in the Sahel, "Development of Rice Cultivation in the
Sahel countries", June 1975. WARDA conducted a series of consultations
with the Government of Mali resulting in a detailed Mopti activity proposal,
"WARDA's Integrated Rice Programs -- Assistance to the Specialized Feseaxrch-
Program or Deep Water and Floating Rice ai Mopti Norih Ixperimen+al S*ation,
Mopti, Maldi," 1975.

Also, Dr. Chandler, the rencwned former director of IRRI,
visited Moptl under Consultative Group auspices and expressed a Savorable
opinion of the WARDA plans.

AFR/RA subsequently exn*essed "refﬂrnnce for the optl activitj
because of the large numbers of small farmers engaged in the cultivaiion of
deep water/floating rice and the more immed*aue economic potential
represented, WARDA later entered into discussions with CIDA (Canada) for
support to Richard Toll.

This PP amendnent has been drzfted as a resuli of a design
team mlssion to Literia and {all in Octoter 1975 to appraise the revised
JARDA proposal for support to the iopti activiiy,

3. DSTAILZD DESCRIZTICN,

The Moptl activiiy represenis an expandad dut integral tari of
AID assistance to ARDA under the on-golrg mroleci. The rationale for
support to research on deep water/floating rice at Moptl, #Hall is very
similar to the ratlonals Zor curren: AID surport o nangrove rice research
at Rokuor, Sierra Lecre. In each case, research suprors is seing concen-
trated on a rice tyze of regional trioriiy which nas zrevicusly Tecelved
only diffused and sporadic researsn atiention.

The scope and cost of AID's con:iribution =0 <he Moptl activiiy is
much greater than to the Rokurr activiiy, nowever, .inereas rice research
at Rokurr was an on-going and expanding activiiy “eav*‘; suprertad by <h
United Kingdom and the UWD2, rice research at Yoptli has teen largely
discontinued tecause of the dhased withdrawal of French (IRAT) support o
crop research as a resuli of the planned WARLA zroject. Hence zhe desizn
of the Mopti activity is ccns*derably more detalled than was the Rokupr
activity design in the original 7P, reflecting the greaier cos:, complexitiy
and AID role in the Mopti activiiy as well as recent exgerisnce in
implementing the Iokumr aciiviiy.

While the goal, purpose and principls outputs remain largely
unchanged, the logical Iramework has teen revised to reflect certain unique
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aspects ofthe Mopti activity as well as other refinements. The Mopti
activity is descrilbed below in terms of the revised logical framework.

B.1, Logical Framework
1. Goal.

The project goal is unchanged: "To increase the quantity and
quality of rice production in West Africa in order to approach regional
selfOsufficiency."

2. Purvose.

a, Narrative Summary -- The twofold project purpose remalins
unchanged:

To develop new high vielding rice varieties and imoroved
cultural vractices for svecified rice tyves of regional vriority.

To disseminate hizh yvielding varieties and imoroved cultural
practlices 1o YWest African farmers.

The Mopti research activiiy contributes principally to the
first project purpose. Features have also veen designed invo the lMoptl
activity to contribute to the achievement of the second project ourpose
by strengthening the linkages at 'loptl vetween research and dissemination.
b. Objectively Verifiavle Indicators and Means of Verificatiorn,

7
1) Research - The original FF noted the unpredictaciliiy
of research results and the consequent difficultles in specifying and
scheduling "BEnd of Project Status (ICES)" condiiions indicating purvose
level achievement. lievertheless, the original PP design specified ZCFS
conditions according to reasonable expectations of research and itralning
results, Reseaxrch ICFS have teen revised slicut&j Reference Tadle 1,

. The 1979 ZCPS cordition for the Rokupr activiity
specifies the development of rice lines displaying inproved characters.
Similar research resulis cannot te extecied at Mopti until at least 1580
because of the laiter start of project activities at Moptl. The revised
ZI0PS reflects this change in tining,

Research station reports and records on field trials and
experimental trials will be the orimary means of verifying achievement of
S0FS conditions,
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2) Dissemination - To indicate the impact of the Mopti
activity in "disseminating rice research results to farmers" (The second
project purpose), a new ROPS has teen added to the logical framework as
follows;

: FY 1979 -- 2,a. Varieties and practices developed
at Mopti and Rokupr are being field tested and demonstrated by cooperating
national agencies.

Bvidence that Mopti "production packages" are deing
widely tested or demonstrated by national research or extension agenciles
is not proof that the wvital research outreach link has been fully achieved,
but is a valid indicator that the Mopti researcn station and "WARDA are
effectively establishing the essential orzanizational links to move
research resulis out of the laboratory. Verification that Moptl reconmended
packages are being field tested and extended will ve provided by Mepti
station records regarding its field trials programs.

c. Assunmptions

"Outreach" activities undertaken at iHopti represent only
the initial steps required to disseminate improved rice varieties and
practices to farmers. Thus, the assumptlons in the original PP remaln
essential, that is: national research and extension azencies provide the
suppor: and ressources necessary 1o neaningfully test or use new varlesties
or mractlces in response to VAZDA guicance and encouragement, In a troad
sense this assumption relates fundamentally to WARDA's overall role in
iest Africa o effectively coardinate and guide the application of
reglonal research and extensicn to rice oroduction,

3. GCutouts

A new outpui has teen added o the logical Iramework o reflect
- [=] :
the "outreach" element of the Moptl research staticn activily.

Cutput no. sixz -- A Mopti station prosram/;rocedu:e cacadls
of providing answers to national governments and farmer zroup prodlens
in order to increase farm preducilicn., This will necessitate f1eld testing
by both WARDA and other agencles as well as extensicn :y other agencies
of the research being developed or tested ati icpii.

This output relates o the emghasis throughoul ihis activity
design to 1) relaie and test research results under farm conditions;
2) direct the application of select research results o ascertain groduction
benefits in farmers fields; and 3) identify constraints at the farmer
vroduction level for referral to researchers for further research so as
to assure maxinum two way flow of information detween :esearchers/product;on
specialists/farmers,



Table 1., Research Purpose Level "End of Project Status" Cerditions,

Purposs Level Objectively Verifiable Indicators Means of Verification

(End of Project Status (EOPS Conditions)

FY 1981 2Rokupr) Improved rice lines and related cultural Field trial records -- Comparison of yields
FY 1982 (Mopti) methods developed which produce higher '~ based on field trials conducted by the WARDA .
ylelds than currently recommended regional research stations and by other
varieties and methods under farm con- participating research stations and national .
ditions, developnent or extenslon agencies.
FY 1979 (Rokupr) Itice lines and methods developed which Records of experimental results -- Targeted
FY 1980 (Hopti) display targeted characters related to characters have been demonstrated under
: higher yield or better disease, pest experimental conditions at the WARDA
or weed resistance, or growth duration, regional research stations.
dormacy, stem elogalion, etc.
FY 1978 éﬁokupr) Screcning has resulted in the Records of experimental results -- Experiments
FY 1079 (Mopti) identification of materials with have indicated breeding materials and methods
promise for achleving research with apparent potential and these have been
targets., selected for further work,
FY 1977 (Rokupr) Rokupr and Mopti research adheres to Research workplan -- Lxistence and use of

FY 1978 (Mopti) regional priorities, station workplans approved by WARDA,

T
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WARDA supported regional research stresses applied research
with prospects for earlj ray back. Considerable useful information
developed at the IRAT station is already known or could be derived through
increased emphasis of relatively simple field testing in the case of known
rice production technology. Adaptive research must be coordinated with
field trials and extension and training programs for early pay offs on
relatively elementary cultural practices., (Referencé "Bconomic Analysis"
C.7.: for further rationale and descriptici* of the innovative field
testing and outreach aspects of the Mopti Activity).

To achieve this output, an expatriate officer or an additional
African assistant scientist will be recruiied and sent ‘o one year of
specialized postgraduate training in rice research/extension production
techniques. This Agricultural uxtension/?esearch Liaison Specialist
would be the key link between regional researchers and national agricultural
agencles and producers, including farmers fleld irials and ouireach.
He will be responsible, under tne direction of one of the wo senior
scientists to 1) prepare "simple production packazes" of recommended
tractices in useable form for tesiing or outreac:, 2) develcp “ecanical
instructions related to the vackages, 3) help plan and orzanize farmer
field trials in ccnjunction with %ARDA and other cooperating agenciss,
L) develop training materials and perhaps, even to assist in plaaning,
organizing and conducting training courses for CRM and other cooperating
agency field irials or extension personnsl, and 5) routinely coordinate
with VARDA regarding the inircduction of new materials in%o the WAZDA
"Prelimirary variety trials(PVT)", Initial EZvaluation Tests (IZTs) or
Coordinated trials (i-1), 6) Appraise farmer fleld *rial resulis ard
provide aprrovriate fzedback to redirect the Mopii research rrozranm,
7) Coordinate wiih the economic/social field research teing corducted
by CR!M and provide appropriate feedtack tc redirec: the Mopti reseaxch
program. In sum, he @#ill be primarily resgonsitle to relate the exzeri-
mental work to farzer conditions and to organize the dissemination and
testing of Moptl reseaxrch resultis.

-

Cbjectively Verifiable Tndicaicrs - (Masmizude of Cutvuzs).

a, QVIs for this new outpuz are:

1) Plans and nethodologies develozed to field iesi or
demonstrate in farmers fields new varietiss or practices developed cr
being developed at iopti.

2) Technical insiructions develozed on racommended varieiles
and practices.,
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3) Training materials developed and courses organized to train
research field irials workers and/or extension officers of cooperating
agencies in the methodologies and technologies for conducting field trials/
or demonstrations.

4) Routine distribution of the above materials to WARDA for use
in WARDA's regionwide trials and extension progranms.

Verification of the output GVIs can ve rrovided by 1) reference to
the Mopui station plans, instructions and reportis specified above and 2)
observation of JARDAs regional trials programs to determine if Moptl
naterials have veen introduced.

b, ©Other Outputs

‘her important outputs on the original log frame which have
been modified slightly to reflect the Mopti activity and to otherwise
strenthen the putputs include:

1) Intesraied =ice research exveriments in treedinz, weed
control, entomologv, azronomic vractices and tathology to address the
major consiraints to increasing yields of rice types of regional vriority,
including manerove swWamo rice ai Pokupr and deev water/flcating rice ai
Mooti. The experimental prosram at Hopti will be conducted by ithe four
assistant sclentists under directbn of the senior scientist station director
and his deputy, The experimenis program will further evaluate deep water/
floating rice production constrainis and address those constrainis through
the identification and development of vazieties, lines and cultural practices
that display the high yield and targeted pest and disease resistant
characteristics., The experimental prozram will be coordinated wiih the
field irials prosran to lead to the develorment of improved "reconmended
troduction packages". ARDA has already made tentative arrangements Tox
a team of experts from IITA, IRAT and IRRI to assist in planning ihe
researcn Drogranl.

Research experiments ai iHoptl will emphasize varietal
improvement; weed control, particularly of wild rices; ag-onomic practices;
and insect control, particularly against stem-borers. 2Research objectives
and aporoaches are discussed in more deiail under "Technical Analysis",
A.1.4,

The objectively verifiable indicator related to this output
remains unchanged: Comparison of each individual scientist's actual
experimental program against the individual programs outlined in the
research station workplan.
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2) Trained African Scientists.

African scientists are to be trained in various scientific
disciplines in order to conduct the experimental program and to take over
station management at the end of the project develorment period. Four
Malian scientists are currently receiving one year of specialized posi
graduate training, under the WARDA project, in rice mroduction and in
their individual scientific disciplines at IRRI* and 3RRI** in rice
agronomy, breeding, weed conirol and entomology. They will conplete
their training in June 1976 and be assigned to the lopti Horth station,
(See inputs - Participant training). '

The four assistant scientists are to receive close on-the-job
training from the station director and deputy. In the initial three yeaxr
Hopti funding period, research #1ill be on-going for only one to one and a
half years but field trials with exlsting information will be ini=iated
during the first 2 years, Additional AID funding would be required in
years four and five of the Mopti activity to fund the senior sclentists
and to pernii a meaningful Deriod of research and on-the-job training,

Two to four additional assistan+ sclentists will e
assigned to Mopii following postgraduate training to add depth and reduce
risk. Cne of these would e the agriculiure research/extension liaison
speclalist discussed above, Cne or two of the assistant scientists who
nave demonstrated their aptitude, competence and general suitability for
advanced scientific research and leadership should be groomed through
additional training for the station directors Job at the earliest possitle
date,

Objectively Verifiable TIndicators (for Mopti activity)

2.2, June 1976 -- Tour Malian assistant scieniistis ccmplete one
Jear posigraduate training,

2.b. Decemter 1977 -- liewly recrutted assis:ian: scientists
complete four man-years of rFostgraduaie twraining,

2.c, Decemter 1§78 -~ 3ach of the four criginal assistant
scientistis have received 18 months OJT 2s membters of an integrated rice
Tesearch team. One or two assistant sclentists be selected for cne *o
two years each of academic postzraduate training to the ¥.S. or =h.D. level,

* International RAice Research Institute, Thilippines
** Bangledesh Rice Research Institute, 2angledesh
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3) Establishment of Research Facilities. (Cutput no. 5 on

Log Frame)

This output refers to the development of the research station
infrastructure including: a) the onysical consiruction and equiooing of
the station and the housing arez and b) the establishment of the admini-
strative systems (financial/accounting/versonnel/maintenance, stec,) required

for station overation.

The research station and adjacent housing ared 13 to be
compléte and prepared for full research operations within 21 months oy
(Yovember 1977). The infrastructure development program will completie
the development of the station which was partially constructed in 1971-74
under the Operation Rice Mopti (ORl)" vroject. (Reference "Technical
Analysis" A.2., for more discussion of the existing Mopti lNorth infra-
structure),

a) Six scientists' houses - A house for +he s:ation
director has already been constructed a: the ifop:i ilorth site. Six more
houses will be provided -- five for the four assistan:t scientists and the
station deputy and one guest house to accornodaie visiting consultant
sclentists and other visitors who are essential to the success oF *hisg
activity, The housing area is located abtout 200 meters from <he rloptl
North station proper at a site provided by the GCM., Construction will
ve conducted to standard GOM specifications for government facilities.
Land escavation and foundation/emtankzent vreparation will e needed
tecause of the low topography of the area.

b) Experiment Station 3uildinzs

Administrativs office -- This dbuilding w#ill serve as
the office for the station director and deputy and certain administrative/
clerical staff. ifice szace for ithe assistant scientisis is provided in
the three labtoratoriss descrited below., GCFflces will be Surnished wizh
normal office furnisnings, equipment and supplies. Cffice space is at a
mininum at the staiion, and some additional space may ve avallable in the
nearby IRAT building should the need arise.

_ Laboratories/offices (3) -- three laboratoriss each
with two offices will be consiructed to serve as ihe orinciple work areas
for the scientisis, Cne laboratory/office already exists at the station,
Laboratories w#will also be equipred and supplied under the project and
otherwise fully funded for operations as will be the other physical
Tacilitles,




Threshing floor -- Will be constructed to permit
the mechanical operatlons rolated to rice harvesting and processing --
drying, threshing, etc.

: Green house -- This building will be attached to one
of the laboratories and used principally for the rice oreeders work.

Screen house -- This house will ve used principally
for the entomologis<ts work. )

c) ZElectrical nower distribution system; water and sewage.

For electircal power when Mopti city power ls not
provided, the station and housing areas will be provided wita a self-
contained tack-up electrical generating systel. Steady power supply is
needed to permit the temperature and numidity control and instrument
performance needed for certain sclentific work, as well as to allow the
scientists' physical comfort and inducement to work in Mopii. T#40
electrical generators will te installed to service tre experiment statlon
(20 kw) and the housing area (60 &w). Air conditioning will be installed
in certain oiffices, lanoratories and sleeping areas according to standard
GCM regulations regarding :he need and elegibility for air conditioning
at government research stations. Tlectrical, water and sewaze districution
systems will also De installed as part of the station infrastructure.

the Zuropean Development Tupd is financing the installation of 2 nun

potable water system to be conpleted in CY 1976.

Potable water will bve acquired from Yopti Clty where
icizal

d) Hydraulic infrestructure {norovenent

The experimental farm irrigation systen at the Mopti-
Jorth Station was largely completed curing the CRM consiructlon pnase.
Some improvement.is needed, however, in experimental plot conditions and
water control within the orinciple solders. Some plot leveling, diking,
construction of interior jrrization and drairage ditcns and installation
of water gates and mooile puaping stations w4i1l e carvied out, ZFricT 1o
the experimental plot inprovemeny, 2 +ovographical suxzvey of the station
and the adjacenc experimental farn «111 be conducted oy the GOl 2ural
Zngineering Division. Tve Rural Zngineering Division will also do the
detailed hydraulic infrastructure plan zased on the topograshic survey
and the detailed research workolan.
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e) Station Administrative Systems

The non-scientific staff at the Hopti North station
will be comprised largely of experienced adminisirative personnel and
farm workers transferred from the Ibetemi station when foptl HYorth
commences operations in mid-1977.

The financlal, supply, rayroll, versonnel and
maintenance systems to be applied at Mopti Horth will be mutually
determined through WARDA-GCM negotiations. An administrative officer
at the riopti station will have principle responsibllity for maintaining
statlon financial accounts and ensuring that adminisirative vrocedures
acceptlble to ¥ARDA and the GCM are applied. 'ARDA and the GCM will
orovide technical assistance to the administrative systems and procedures
employed at Mopti North will be those normally used oy the GCH at all its
research facilities., Some additional accounting and reporting requirements
will be applied to fulfill WARDA information needs.,

Objectively Varifiable Indicators.

5.2, Achievement of the thysical infrastructure outputs will te
indicated by comparing the completion and sultabvility of the siructures *o
the construction/equipping schedule and specifications, The consiruction
schedule and responsitilities have teen broken out in table 13, as a
subnetwork to the 2PT,

5.0, Indicators that the essential adminisirative sysiens have
been properly estahlished on schedule axe:

1) S*aff salaries ave raid pronmgtly and correctly,

2) 3Buildings, equipment and vehicles are main*ained with only
reasonable "down tine",

3) Funds for staiion develorrment and operation are rouiinely
expended and accounted for by siation management and promptly reimtursed
ty WARDA according to established procedures. Station operations are not
delayed for financial/accourtingz/maintenance/supply reasons.

C. Assumntions

Cutput level assunptiions remain the same: 1. All secientific
disciplines will te integrated at ifopti into a research tean approach,
e ' g D Dr
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2, VARDA and GOM research activities will be coordinated and integrated,
3. Assistant sclentists will serve in thelr assigned position after
training. 4. The national government will provide personnel and technical
inputs as agreed and on schedule,

4. Inouts.

Total Mopti activity costs over the five year period
will be $2,760.9 thousand primarily to finance the salaries and support
for rice scientists, the construction and equipping cf facilities at the
research station, and research station onerat.ng costs. Princinle
expenditure (input) categories are summarized in Annex 3,

B.2, Technical Assistance,

1, Station Director

The senior scientists station direcior is the key figure in
the establishment of the rice research program at liopti, He will be
responsible for overall statlon management, the scilentific direction of
the research and OJT training of the assistant scientists. If he can ber;
appointed bj eaxly 1677, he can assist in administering YARDA's input
into the final stages of tne physical and organizaiioral establishment
of the station, and vrepare for the 1977-73 crop year research program,

The knowledge, experi erce, leadership and motivation of
the station director will be crucial to the success of the Moptl activity,
He nmust te broad-szaged enough, wWith the help of the station deputy ard
visiting consultanis, to direct the research activities of the inexrerisnced
assistant scilentists to a nigh decree of technical exgeriise in ihe fields
of entomology, weed conixrol, breeding, azronomic research and related
disciplines, and to coordinate their individual research aciiviiies inzo
an integrated research effort directed at the prioriiy research argets.
He must have considerable experience in directing crop research, Several
years sxperience as ihe nead of a division ia a research station would ke
a mininum reau‘*ﬂnent. Jecause of the extremely isolated condizicns and
lack of amenities in lMopti, the director must be a rerson who can perfora
well under difficult circumstances,

N¥ormally, a senior scientist with the qualificaticns to fill
this position would be an azronomist or a breeder, dut the disciplinary
requirenents should Ye flexidle since th c"a_acteristlcs ard leadership
required for thls position are rare and more a function of the individual
than of a particular scientific disciplire.
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Since the researcheffort has a regional focus, the station
director must tecome knowledgeable of rice conditions, cultural practices
and cultivation constraints in important deep water floating rice areas
throughout the WARDA region., To effectively direct research and avoid
costly duplication of effort, the director will be responsible to
coordinate the Mooti research programs with other closely related rice
research programs, particularly at 3irnin Kebbi and Bedegzi in ligeria
and w#with rice research stations in the Sudanian-3ahelian zone, including
Richard Toll, Senegal, and kzedi, Yauritania,

2. Devuty Station Director.

Analysis of the liopti station scientist staffing needs has
lead to the conclusion that the rovision of a second exratriate scientist
would be highly tereficial and greaily reduce the heavy risk incumbvent
in building a research mrogram around a single individual, Secause of
the anticipated difficuliy in recruiting experienced senior scisntists,

a less experienced tut fully professionally qualified scientist would

te considered for the station deputy vositlon, perhaps a recently sraduated
Ph.D. He would assist the station director as directed in sulding and
instructing the assistant sclentists, rartlcularly in his specialiiy area,
The deputy would be expected +o grzatly facilitate the research orogranm,
since the station director would protably have heavy adninisiraiive and
liaison responsivilities during the initial year,

The requirement for close CJT for the assistant sciantists is
another important reason for funding a station deputy. Cn the job training
is vital %o the long range success of the Foptl pregram since the assistant
scientists nust tecome fully comreient “o continue neaningiul rice research
work when the expatriate scientists leave,

There is a high acinowledzed risk faczor in implementinz 2
complex and costly research nroject under difficul: circumstances, aln
entirely dependent on the heal:h and disposition of &:
Faving a second senior sclentis: would orovide insura
program would not teccrme mcridund should one cr the o
sclentists not compleste his assizrmment as axzected.

ost
ne stacicn directior.,
nce nat the r-esearesn
in

P :
€X 0I the senlior

dith both scisntisis on the job, the research frogran could
benefit greaily from consinulty of suservision and training, lhile one
o= = ]
or the other senior scisntists was perforaing travel for essenzial liaiscn

or study purposes, one would remain at the station, Also in 2 less
definabdle way, reinforcing one senicr scientist with complemerniary sikills
of a2 second seems to produce a s/mergistic result, enabling each scientis:z
to be much more productive than he would te independently, Ternaps nost
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importantly, a second senior sclentist should greatly augment the
capacity of the senior staff to plan and organize farmers field irials
and to accelerate the application of research results to farmers fields.
Zither the senior.scientist or his deputy would be responsible to organize
the field testing and outreach orogranms,

3. Consultants.

The project provides $76,000 to Tay the travel and per dienm
and services of consulting senior scientists and international reseaxrch
institutions, On the assumption that corsuliants salaries would normally
be paid by the parent institutions such as IITA and I2RI, such an amount
should allow at least 30 days of senior level consultancy annually,
(Reference "Technical Analysis" A,1.5,).

b, Asriculture Research/Sxtension Liaison Svecialist, (See
rationale and job Zunction p. ),

PART 3 PROJZCT ANALYSIS

A. TECINICAL ANALYSIS

A.l, Deep Yazer Floating 2ice Research

1. PFeasibility,

The long rangs votantial for generating siznificant rice Dro-
duction increases in ‘ezt Africa through deep water/floati:g rice research
2t Mopti derends on a) the Jrosgect for achieving scientific advance in
developing vetter rice varisties and practices and {b) :he rrosvects for

an

a
dissemirating those varisiles and nraciices. This analysis relates io
the first point.

The broad objective of =ice research ai Mopti should te to develcp
varietiss and cultivation racilces in the Form of "produciicrn paciazes"
which ars adapted o iest Airican environmenis and froduce nizher yields
than currently recommendes varistiies and praciices under circumstances
encountersd by the small Farmer, The scisntific potential io achieve such
rackages at liopii derends larzely on the nature of the cultivation
constraintis teing addressed and the success of drinary rice research
#orldwide in addressing sinilar constraints.

Some degree of research work has been done orn all ingoriant focd
crops and in recent years certain Crors such as wheat, corn, and rice hava
been given special attention ard through research, dramatic increases in
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vields have been obtained., In the case of rice, most of the earlier
attention was devoted to irrigated rice and more recently to uplarnd
rice, Floating/deep water rice has not received a prorortionate share
of attention vecause it is limited to fewer couniries and less total
area than the other types.

There is no reason to believe that significant increases in
floating/deep water yields cannot be made if sUfficient emphasis with
sclentists and resources is given. Research on floatinz/deep water rice
can best be done under natural conditions in a rexresentaiive, area, Ti
appears that the WARDA proposed prti/ﬂali project fiis these ccndi*ions.

2., Deep Water/Floatinz Rice Cultivation.

The design team visited deep waier and floating rice areas in
Hdalil and Migeria where the largest concentraiions of this tyoe occurs in
the JARDA region, Detailed information on the culiivation of this rice
tyre in Africa is limiied largely to Hali where deep wWater/floating rice
research and rice desvelorment have been on-soing for several years.,

Floating/deep water rice is sowm on a dry land seed bed ard
grows for several weeks tefore flooding occurs, This requires rainfall for
seed bed preparation, gsrmination and plant zrowth in the e rly stazes.

The Mopil area is characterized by *uo main factors: 1. a veried of
rainfall and 2. a pericd of inundation due to overflow of the viger River,
The rainfall patiern is shown in the following teble.

ZATIPALL AT TESTZUT, MM's
Average
¥onth 1247-19¢3 1672 1672
vay 18.3 51.2 12.5
June 52.5 36,7 2é.3
July 146,9 28.9 135.8
Auzust 194.0 13L,9 53.0
Septenber 100.5 a4.0 Lo.7
Octoter 18.0 15.0 13.4

TOTAL 520.0 k10,7 343.2
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The rest of the year is cuaracterized by a total absence of
rain and relative humidity tetween 20-30% from January to May. The hottest
part of the dry season is Iron the end of February to the period of first
rains,

There is normally a period of about two weeks with no rain
between the end of the main rainfall period arnd the beginning of the
fliger River floocds. During some years this dry period has bteen much
longer and yields of xice were nuch lower than normal. On an average,
the meximum flood stazs is reached teiween Cctover 15-30, and-the bulk
of the cultivated lands ars suzmerged at a depih of between 0.3 and 2.5 meters
depending on the fields' topography. The flood watiers degin to recede
the first pari of December ard the land usually becomes dry during Jjanuary
but in some years as late as rebdruary. w

The annual variziions in flooding are highly inmportant and
include: 1) Date flooding beglns, 2) Rate of water rise (2-10 cm. per
day); 3) laxinun water depth reached and L) Tate and rate of recession
of flood water (same magniiude as water rise).

The land is worked for seed ted prevaration cnly after the
rains pegin and afier the soil has at<aired a moisiure level suificiently
high for the catile to te adls 2o pull the implemsnis through ihe land,

The 2ninzls vsed zre native breeds, weighing telueen 3C0-4CC xsgs,
relatively weak, and not adle <2 wovk the land under adverse s0il nolstiure
corditions. This is a crisical factor as the period of favourzsle soil
noisture can te quite variable due o variabilily of rainfall.

After the final workinz of the seed-ted, ustally ir July, =he
~ice is seeded, the seed germinated, and sarly stazes of zrowtd occur undsr
existing rainfall ccndizions,

Under ideal conditions, rice planis are at atoul maxinun
$illering siage at the iize the T1ood waiers tegin 2o inurdate the land.
Tf the flood Waters arrive tefors the rice planis are sufficiently
advanced in growth znd the water level rises rapidly, as Zrequently 1%
does, the young rice planis are deeply inunda<ed and dis, IT <ne flood
waters ar~ive late and cessation of rainfall occurs sarly, tne rice plants
suffer from low soil moisture aad will die or e weakzened to a point of
not being able to withstand the rapid rising water and competitive
vegetation that usually emerges during a prolonged pericd TetwWeen tlanting
and flooding.
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3. The current State of floatinz/deen water Rice Research.

2. Horldwide -- 3angladesh, with the zreatest area of
floating/deep water rice of any country in the werld has a mecdest
research program dealing with this type of rice, even though primaxy
emphasis 1s placed on irrigated and rain-fed tyves of rice. A relatively
strong breeding rrogram 1s teing conducted with the objective of
producing high yielding varieties of rice that have the 2bility to
elongate only to the extent required by existing flocd waier levels
and yet have the caracity to elonzate rapidly and sufficiently to
meet extreme condiiions of flooding., Standard and iraditional varieiies
have less flexibility in that they are adapied to fairly definite
water depths and do not perfornm well in significantly lssser or greatier
depths. For example, a varieiy adapted to A-C fzet waier denth grows
much taller ihan necessary 1f only a three feet water depth occurs,
resuliing in lovwer yields. Studles are alzo teing continuad in cultural
practices suited to the new tyzes of rice that are teing develorned.
Zmphasis is also being given to genetic resistance to insects esvecizlly
stem torens which are reporied to reduce yields up to 35! in areas of
West Africa,

Thailand has a strong breeding rrogran with enrthasis,
like Sangladesh, on developing hizh yielding varieties wiih the ability
to "telescope" as required bty exisiing water levels. A consideradle
amount of progress nas veen achieved to-date and some lines from Thailand
are teing tested in Vesti Africa, Zarly resulis indicate good Toieniial
Tor nigher yields even thousgh furiher breeding for local adapiaiion
is needed, These lines are esnecially zromising for shallower depiis
of flood wWater, ZIesearch on rice insects, diseases; culiural praciices
nuirition and etc., is sinulianeously teing carried on with flcating/dee
wacer rice.,

’
D

In summary, research torx nas teen carried cui in severzl
countries on floatingz/ deep water rice Zut in every case i% has recelved
secondary enpnasis and resources. As 2 result cnly acdest gains have
resulied,

0. HMopti ~-- A flcaiing/deep water rice research stazion was
created in 1952 at Ibetemi, norih of lfoptl and on the opposite side of
the river. 2Research initially consisted orimarily of seed nul<irplication
of selected varieiies of floating rice, princirally three varieties of

oryzae satlva. liost of the rice under traditional culiivation was oryzas
glaberrina with red grains.



30.

A program was begun in 1960 to introduce, study, and
multiply superior selections of floating rice with white grains that
Wwould progressively replace the traditional varieties of red rice.
Optimum methods of culiure were also studied. A collection of oryzae
glaverrima were studied, characteristics catalogued, and preserved,

Between 1560-1945, several hundred varieties of rice were
introduced to Iteteml frem Thailand, FPakistan, Vietnam and other countries.
From the testing progran, thrge new superlor varietles were atiltinlied in
1965, Yields of from three-four tons/ha. were obtained under controlled
conditions. During the same period a collection of oryzae glaterrimas
was studied and surerior varieties selecied. In 1967 a maxinun yield
trial under irrization and good fertilization to compars *he btest selectsd
oryzae sativa variety with the best oryzae glaberrina varisity undexr
experimental conditions resulied in the slaterrinma yielding b L3 {iT/ka.
while the sativa yielded 3.14 NT/ha.

Crosses were made in 19€L-435 hetuween some of the new
materials that had been collected, Ixradiatlion of some selected varistises
for mutation studies was begun in 1971, .

. etween 1565 and 1975 studies were conductad on culiural
oractices such as rates of seeding, sracing, rate of
growth, differsnt rates ofi wWaler rise, depth of flooding, and resconse
of different varieties of rice to fertilizer applications. During this
veriod information was gathered ¢n rice insecis and conirol of these
insects. ork smas alszo carried out on identificatlon and netheds of
control of competitive weeds. At present, one exzairiais azrononis:t is
Working at the Iteteni exgeriment station,

An appreciatle quaniity of Tota materials and infor:a:icn
on the major problems in Zloating/deep water rice has 22en szaiilered an
should be <aken into considerazion in future planning fcr increasing ri e
treduction in Wegt Africa.

c. Jizexia

The most inpcrtant zones for rice croduction in iz
are in the naturally inundated iowlands, Statistics are lackinzgtus
is estimated that 4l of the iotal »rice production in the counizy i
from these areas where flcating/ceep water rice is adapted.

gria
ig

-~
~
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A floating/deev water rice exreriment station with an
area of 15 acres and staffed with ore Agronomist and two Assistants is
located at 3irnin-Keobi., Research is also carried out by senior
scientists statloned at Sedeggi (the main »ice experiment station), and
at loor Flantation and other institutions. A limited amount of research
has been conducied on varietal improvement by collecting indigenous
varietles, especially oryzae glaberrima for study; introducing varietis
from other couniries and comparing them with standard reconmended
varieties; hybridizing different varistiss with desirable characteristics
and testing new varieties against recomnended varieties., iork has Deern
carried out on culiural practices in studying the time and rates of
seeding, J3Studies have been made on application of fertilizer to rice
with emphasis on niirogen azplication, Cther studiss have teen conductad
in the fields of teed control, paysiology, entomology, nematology,
pathology, rice nuirition, processing and utilization, and esconcmics,

The present trend in Ilizerian research aprears to b
towards placing more emphasis and resources on ccnirollad irrizated rice
in order to greatly increase yield Jer acre of rice. It is recomd
however, that floating/deep Water rice will continue to be important

L, Pronosed 2esearch Promran at looti

It is mroposed that research will te corducted in Tour -majer
areas: ‘[arietal Iaprovemeni, Azrcnony, ‘leed Control, and Zntornolezy.

The areas of provosed reseaxrch apvear to ke adequate o solve the

inmediate major nrotlens of floating/ieep wWater rice preccucilon which are:
1) Lack of a nigh ylelding white grain varisiies wizh *he follouwing
characteristics: growth durztion pericés correszending 20 the raguirsmenis
of the diffsrent najor arsas of rrocuctlien, the 22iliiy <o 2longaze sapidiy
as tae water level rises, genetiic disease zrd insecs r2sistance, 3ihe
ability to ccmreie rizh exisiing veecds, stirong grain dormacy %o nrevant
sprouting velcre harvest, drought Tesistance during the early sitagss of
growth in the pericd Zetwsen ithe ceszatior of rains and arrival of flccd
uater, and an acceptatle cockins and tanle qualisy along #izh aizh 3illing
sields. 2) Lacik of ecenonically feasidle metnhods for conirol of
coenpetitive iieeds, essecizlly the wild rices. 3) Insufficient iafcrma=ion

on insects that damage Ilcatiing/dsep waiter rice and ‘hei- control,

L) Limited inTormation on inmproved cul:zu=al oraciices including doudle
- - i=4

cropping of rice or second plantings of other quick maturing crozs.
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a, RAesearch Tarzets

Individual targets for the four disciplinary areas of research
night be defined as follows:

1) Rice varietal Improvement

Through introductions, collection of indigenous rices,
and hydridization by the hreeder along with the close cooperziion and
cooxdination with the agronemist, weed stecialist, and entomologist all
working as an integrated team, produce hizh yielding good guality
floating/deep water rice varieties adapted to the various existing
conditions in YWest Africa.

2) ‘eed Control

The weed specialist will develop econonically feasible
nethnds of controlling competitive weeds ty all possible means such as
chemical, 0i~" -mical, cultural, and other neihcds and shall work in
conjunction with the treeder, agrornomis®t and entomeleogist in an
integrated apprcach *to attaining the overzll otjective,

3) Agrénomy

The agrononist #ill det
practices for existing and neuw varisties
optinum dates of seeding, rates ol seeding, methed of seeding, seed
treatnent, scheduls and zetl graration, fer<ilizer appli-
cations, nethed of faxtilizer aprlications, ottinmum flocding and dralinage
schedules, He will woriz in close conjunctilon w:.th the treeder in yleld
trials and other factors that the azronomlst can zest conirzitu<e., Cloze
coordiration w#ith the weed sgecialist will te required in determining
the 2ffect of cultural practices c¢n weed cemzetition and wizh she
Zntonologist on factors afifscting demaging and oredazory insects such
as time of plowing, cdepth of plowing, tinme of planting, plant porpulation,

inves

grnine <he optinum culiural
that will be produced such as

spacing and etc, The asgronomist will also investizate the feasitility of
using rapild growing crops followlng the nain rice crcp. He will work 1
an integrated team appreach at all times to attain the overall objective
of ‘significan:ly increasing yislds of floating/deep water rice in lest
Africa.
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4) Zntomology

a. The Entomologist will identify the insects that cause
major damage to floating/deep water rice as well as predators that
attack these insects and will determine economical means of control by
chemical, biological, mechanical and other methods. He will work very -’
closely with the breeder in determining genetic resistance of breeding
materials and with the Agronomist on the effect of cultural practices
on insect pooulations, life cycle of lasects, and etc. The entomologist
will work closely with the weed specialist in siudying the effect of
weed control practices on rice insects and esvecially on biolosical
control of weeds. At all times ithe Intomologist will zarticipate as an
integral part of the researca tean in iis attenpt to reach the overa
objective. :

-

b. Research ‘orkolan

While this "Technical Analysis" presents the researcn
targets and general program of vork, more detailed annual research
workplans will e needed.

WARDA plans to have a teanm ol rice research eXTeris
visit the WARDA regional research projects in the Spring of 1976 to
review/recommend detailed research trograms for each activity (Rokuzr,
Mopti, Bcuake, Richaxd Toll)., Similar teans of rice research experts
will review the work of the different research projectis at appropriatie

times during oroject implemenzaiion and recommend revision/medification
. of research targets and wori plans as needed,

4

5. Research Zackstonolnz; Interrnational Links.

The Moptl activity requirss contlinuous scianiiflc Tackstozning
by the ARDA Dirsctor of Research who should nmake Irequent visiis <0
Mopti., Due to the isolatlon of ioptl Iron poinis of similar research
ard the omission of cerzain disciplines sucn as zatholcsy, soil chenisiry
soil microbiolozy, plant physiolegy and rice chenisiry, It Jill e
necessary to have lndividual speclallsts (Z5r example rice virolczist in
the even* that a virus disease suddenl; appears) and instiiutions such
as IRAT and IITA (For exampls, to meke protein and anyllcose analysis)
to serve in “ackstopping the rroject., Tunds have Teen nrovidad in ihis
provosal to support a minimur of len days per discipline ger anpun or
total of 40 days of specialist tacitstorping at aininun costs and as rart
of their oureach and ‘eedtack ozeratlions, and an additional $10,0C0 zex
annum has ceen budzeied o pay Jor services suca as disease analysis, etc.

4
’
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Travel-study is necessary for Mopti scieniists to visit other
research centers to observe research work underway and to attend ventinent
scientific meetings. The mroject purvoses a ninimum of one area travel-
study per scientisi per year; one area scientific neeting ver year for
each scientist and one international study-travel rer year provision for
the project, estimated at 37,000 Der annum.

The lopti floating/deep water rice research troject s designed
Lo serve ilest Africa, Before research workplans are firalized, considerable
amount of study should be given o the details of flcatin”/deep Jater rice
oroduction in all concerned couantries so that a2 cleax understanding is
Tormulated of the practices and the oTroblems in the diffsrent areas,
While some proolems are similar in most countries they vary widelyr
between others. Naturally, priorities have to be made dut a* *he sanme
time complete coverage ito some degree should be planned. For exanmple,
a major need in Mali is for floating rice varisties of longer growth
duration while liigeria needs varieties of shorier duraiion, I will bhe

necessary to cary outi some of the research in other ccuniriss By a
cooperative arrangement with research siaiions and individual scientisis,
4WARDA has the orzanizaticn and contacts to nmake arranganenis of this itype,

hen varlous materials aad meihcds tesin 1o show Tromise in
bad

the early stages of research, inese materials ani methcds should be 2laced
under similar testing at other locaiicns in the area Sor verification of
adaptation. Upon early deterninaiion of sumericr materials an netheds,
they will te placed in WARDA regional *xials for widesnread iesiing and
observation. Any nmaierials and/or methoeds Judged suzericr in ine regional
wrials will Ye Zfuxrther iesied in farmers ialds Ty waricus azenciass such

as CRI in lMali, National Acceleratad Focd recduec=ion ZrozTan in lizeria
and other crzanizations in other couniriss, Funds nas hsen Jrovidad in
this proposal to zermii he [lo3ii s=azizn t develeop Iisld <xial plans

and to initiate action wizh HARDA and gsher coonerating azeaciss <o ccnducs

these itrials,

Stronsg links nust te esiztlisned eiween 2ha oroject and all
pertinent institutions outside :ihe arsa such as =he Zangladesh Rice Fssearch
Institute and Thailand's Rice Iaprovement Urzanizaiion <o facili:ate 2
Tlow of ideas, infcrmation, and materials. Zszecially importans are IZ3I
and IITA, These two institutions are szaifad wi<h outstanding stecialls:is
in their fields and the zreaies: single sources of materials and informaiicn
are availadle Zrom them, These instizutions are *he bves: source of
asslstance in training at several differen: levels, IZRI ard IITA also
have the staff and equipment +hat would nake Dossidle certain services
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such as anylose and protein analysis and specialists that would be
available for assistance in provlems that the iopti staff night not’
have the necessary capability to cope with, such as virus diseases
and damaging nematodes, WARDA maintains good Wworking relations with
these institutions and should find no difficulty in coordinating the
necessary btackstopping for Hopti, as well as other WAPDA regional
activities.

A.2, ZNCINZERING AND CCHSTRUCTTON

1. Zidsting Infrasiruciure

In operation since 1962, the Ttetemi station has
displayed several technical deficisncies including: 1) hish elevation;
2) late flood arrival; 3) slow water rise; 4) lack of needed water
depth (not over 1,3 meters) and 5) insufficiant experinental plots and

insufTicient pumping capaciiy. These featurss make it an unrenre-
sentative site for deep water/floating rice rassearch,

2.
[

Yo overcome these deficisncies and o rernit the
necessary adapiive rice ressarch needed ta tackston the huz
develooment srograms, the basic infrastru “ure of a new expe
station and seed nultizlication fa- (the sopti-llorth statlo
consiructed under the ORIl project Tetwesn 1971-197L, The new station
Infrastructure was iell designed and consiructed. The culiural corditions
(soil, wmier depths, etic.) agpear 10 be representaiive o the arsa and
very sultabls for rice reseaxrch.

ne
-
»T

i m

15 ]

b}

L the 2resent tize, the .lopti lorth siaticn consisis
of 105.5 ha,-- a 55 ha. secd auliiolication farm surrocunding a 5C.5 na.
excerimenial Zara of which 48.5 ha, is subdiviied ino four exzerizenzal
Plot sub-poléders:

- sub polder for deep :mter rice, 3 ha,

- sub polder for shallow Tloating rice, 9 ha,

- sub polder Zfor deep flcating rice, 14 ha,

= Sud polder for very deep flcating rice, 17.3 ha,

The principls dikss, canals, slufces arnd the buildings
area and several bduildings have Leen completed,
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The station has its ovm flood water system through zravity
feed from the river and the water level can te controlled separately for
the four suvpolders.

Suildings already completed at the ifopti orth site include:
/
1. One villa Zor the station director (1S5.55 x 14.7 neters) HARDA
2, One triple shed (12.75 x 18,00 m) TARDA
3, Cne laboratory with office space (9.0 x 10.5 a.) TARDA
L, Cne open workshop Wwlth storage roon (4,2 x 15 meters) CRM
5, COne shed for storaze of machires, fertiillizer, CRI
chemicals, etc, (24 x 10,5 m,)
5. Two office buildinzs (5.2 x 16.45 m.) ORM

Some of ihese puildings are feor the use of the seed
multiplication facility to te operztied oy C?M. The H“alian Institute
Seconomie Rurzl and WARDA will insure coorerat teiween the C2Il and the
Hopti~ilorth ticn in shaxring facilities and =au*-hent.

s:'

The total value of land dave10tnent emnolﬂeri:; auh other
infrastructurs existing at or 3 r+ of llopii-iiorth is va < T
infrastruciurs existing at or in support of ilop ralued a2t atou

$342,000,

In addition, CRH has a tudget

Zor farm equ_umenu personnel
and operating for the seed multiplicatlon operatil

onl

2. ew Infrasiruciure

Some additional explanation follows =e
fer cer=airn elemenis of the infrasiructurs develorn

a, Guest house -- The zuesi nhous2 is considered to Te vital
input to the successfl ozeration of the research rrogran. As discusse
under the research ana‘"s;r acove, scientific censuliancs will e vizal
o provide specialized research knowledge and dirsciion for cerzaln aszects
of the program., <zcutlic guest -aczllt‘es are 350 poor in loptl as <o recludes
senior scientists frem visiting for longer :ihan a few days or for 2 second

visit., Since frequent consultancies are rsquired, adequate guest
facilities are also required

b, S5taffing house -- As an econony aove and in antlcipation
of some attribution among assistant scientiists and the future absence of
other assistants for fur<her academic training, provision has nct teen
made to construct hous*ug under thls project for each of the additional
assistant scientists ic ve irained for iopti., Doubling up, use of the
guest house and renting on the local economy provide safety valves if
housing should be temporarily short at the station.
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c. Housing site -- The housing area donated by the Government
of Mali requires extensive fourdation development and embankment in
addition to driveways, fencing, a guard house and electrical generator
facilities including a small generator house. Furds have been provided
for that purpose.

d, Station buildings -- The additional buildings to be
constructed at the lopti-¥orth research site (office, three laboratories with
office space, green house, one screen house, one threshing floor, one
generator house and one guard house) comprise the mininum essential offlce
space and working area required. 3ecause of the unreliability of the ioptl
eity supply, reportedly not operational for three of four months Ifrom
July through October 1975, electrical generating caracity is justifisd.

e. Equipment -- Besldes electrical generators and wWaier pumps
for the irrigation sysiem, agricultural equipment, laboratory equipmnent,
office equipment and transportation equipment will te needed to ccmrlete
the pnysical infrastructure development. Zquipment needs have oeen
carefully considered oy WARDA and the GCM and closely reviewed oy the AID
agricultural engireer ard the rice research sclentist on the project desizn
team.

1) Far:n equipment -- The tyve of farm equipment %O ce
purchased will generally be of medlum to 1izht configuration, zrly
flexible, and approgriate to relatively small farnm experimental cperation.
The CRM seed multiplication operation has neavy tractors available on a

-

loan basis, although these would not =e free during peek demand rericds.

1= ¢+
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o

2) Laboratory equipment -- A lump sun of 370,CCC &
tudgeted for latoratory equipnent for the six scientists., This 1
fairly conservative fizuxe which along with provision for zhysical
contingencies is hoped to Ze sufficlant for ithe tasic liems Tequl

(A
(LI

3

ed.

¥

Specifying and ordering ithe appropriate laboratory equipment
requires careful consideration. It would ve impractical to make a detailed
laboratory equipment list prrior 1o she development of the detailed
researcn wWorkplans. Also, the preferences of ine individual sclentists,
varticularly the sta*ticn director and deputy, are very izportans. Hence,
to enavle timely ordering of assential lavoratory equirment and eaxrly
cormmencement of research activity, the Following procedure has been
incorporated into the implementation plan:
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1) For limited amounts of highly sophisticated - nigh cos®
equipment that may be needed at some point in the project, arrangements
should be made with an institution such as IITA, that may have the
needed equipment, to perform the necessary analysis or test. 2) After
the detalled research workplans have been developed, IITA will b%e
requested to draw up lists of minimum essential equipment including
cost estimates in light of their recent purchases and experiences,
These lists would be used by the GCM and WARDA to solicit quotes and
order the minimum essential equinment ordered, -

.
.

3. DProject Costs.

Construction costs have been estimated and verified by
REDSO/WA/ENGR from square foot and cubic foot cosis tased on recen:t land
aevelopment and bullding consiruction cosis at Mopii Mor+h. Corstruction
costs of housing and offices is estinmated at 3272 sg. meter. Cost
estimates should be reasonably accuraie, afier ad justment for inflation,
since the type of buildings planned for <he *op%i lor:h site are of
standard design ard nearly ider<ical io those alresady consiructed here.
Imported equipment costs (farm equitmens, o nps, 2%ic.) have heen verifiad
by recent quotations with allowance mzde

L
for wranstorzaczicn and insurance,

Staticn operating coszis ars tased on CCi! salariss and ccsis
at Itetemi. Zrgineering desizn and construc-len sugervision cosis ware
obtained directly from the Cenie Fural and aprear =5 e considerahbly
lower than would te the case if these services were zrovidiad Ty private
centractor,

L, Z3ngineerinsz Slanningz, 3Suparvisicn,

Gverall responsibility for <he consiructicn asgects o in
project will rest with the Rural Ingineering Division (Cenie 2ural) o
the liinistry of Rural Develovment which has mors than tWenty years
experience In such work. The Genie Rural will crovide the Zinal
engineering design, coniracting services and consiruction suvervision,

LU

a2, Design -- Ixisting prelininary plans and bluerrinis and

S
recent conswruction experience at the lopil Yorth Staiion (1871-7%)
trovide a sufiicient Zasis for certifyinz the soundness of *he en
design and estaklishing reasoratle cost estizaies of the planned
structure develornent. A skematic drawing exiss of the current
layout and topography, with some of the planned tuildings also shown.
3lueprints exist for the tuildings already construrted ai the site ard
standard Covernment of lali blueprints exist for most of he additional
buildings planned (lakoratcries, offices, houses, toolsheds, etc.).
Complete engineering plans and speciflcations for the sciantists’ housing

v 1+

lon
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area must be develoved by August 1976 and contracts let by April 1976,
If the housing foundation is prepared prior to the 1978 flood season,
the houses can be consiructed in 1977 (year 2). Final engineering
planning to be accomplished by August 15678 includes:l)updated skematic
layout of the buildings areas; 2) a refined station irrigation plan
and 3) finalized blueprints and specifications for each building.

(See FPT Subnetwork, "Moptl Construction and Installation Tracking"
Table 13.)

b. Ccnstruction Supervision -- The Genie Rural w#illl act as
agent for the Government of Fali and WARDA in sugervising construction
including inspection, measursnent, intervretation of the nlans and
stecifications, interpretation of the contract provisions, approval of
materials, workmansnip, work progress, satlisfactory completion. Cn
majcr questions or changes, the Rural Ingineerinz Division will discuss
with the Grantee WARLDA and sxpedite 'ARDA's decisions. The arrangement
fcr consiructicn supervisicn will te megotiated hetween JAIDA and the
GCli as part of the WAZLA-CCH agreement.

¢. Contrzct proceduras -- Contracts for the consiruction
of project offices, nouses, stores and zarages are protably not suiiatle
for U.3. bidding due to the disversed location of the work and the
relatively small size of individual coniractis. Zids wlll e awarded »y
GCl bidding orocedures and approved by WARDA and USAID/L., USAID/L will
rely on REDSO/UA/EHGR in arpraising specifications, tenders and award
of contractis, and final consiruction,

A3, ZNIRCHTUTAL TMPACT

The rice research progran plannad at o2tl would have neglizitle
environmental impaci., Fertilizers and oiiaer chenical przducis will Te
used in small quantiiies for exgerinmental purtoses, The weed and Tess

(1]

5
T
control research will emnprasize nen-chermical ccnixol neasures slncsz
chemnical con*rol i1s generally considered %0 Te =00 hizh ceost in ozt of
n

the Sanelian-3ucanian zcne 2o te =sconcmically viatle for small faxners,
While the reseaxrch nrograx itsell will nave insiznificant envire

impact, thers are long itern environmentel implications related o %he

subsequent apslication of varieties and praciices develored ai liozpii.

A votentlally sisniflicant environmental issue related ito desp water

floatirg rice cultivation is the ilncidence of schistosoamlasis. As zar:
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of its support to the Operation Rice Hopti mroject, the World 3ank
financed a study in 1971 of the potential impact of C2M rjce develooment
activities on the health condi:iions in the project area, Conclusions
of the study were that schistosomiasis was an inportant health problen,
ranking forth in the Hopti, iali region after malaria, amebiasis and
cholera. The disease is common all along the lilger River and 507 of
the population have been estimated to have schistosoma haematobium
infections.

Chemical control was considered of liitie value glven. the lack
of water conirol and the tremendous cosis. Therse is virtually no chance
of reducing water contact or water pollution by any available neans.
The IBRD and the Government of Mali decided on an approach to snail control

involving the gradual elimination of water noles where the Bulimus 'sAzil pop=—
ulations survive in the dry season, ~ =~ = e ‘

In preparation for continued support o Fhase II of *he Cxx,
project, which begins in 1978, *he I2AD will te conducting an appraisal
of the project in early 1976 includinz an assessment of cur—ent nealzth
conditions and the results of the snail control measures,

In addition, research on schistosomiasis conirol is currently
underway in other parts of est Africa, The Schis“oscmizsis Conirol
Filot Froject in %Wa, Ghana, and Accra, Shana includes cenirol in man-
made lakes (including Lake Volta and Lake asser), There are nine
other sg_ ate control projecis teing implsnmented in eastern and southern
Africa,

On a glotal scale, the Idna McConnell Clark Foundation acts as
a catalyst in (1) developing the means (ihru research) to control
schistoscmiasis; and (2) stinulating and assisiing covernments of
aifected countries and najor intermational and Hilateral azencias *o
unériake schistosomiasis control effor<s on 2 systematic and aeaningZul
level. In this field, legislaticn specilying resgonsinilities of land-
ovmers and governmenis in regards fo conirclling schisiosciiasis nay
offer an apprcach to financing of ceriirol Jrograns; and legislatieon of
varying degrees exists in six ASrican couniries: nad, Zzypt, ladazascar,
ilger, Zhodesia arnd Senegal.z, :

A "Strategic Plan for l2essarch" is the guiding document tehind
researcn project funding by the Foundation, Ceriain elements of <he

5/ Avppraisal of the llooti Pice Zrolect, rali, iov. G, 1671, 53D,

-
]

ure of Schistosomiasis Con‘rol,

4/ Proceedings of a Symposium on the Fu
ller, Tulane Universiiy, 1572,

7/ Schistosomiasis Research: The Strategic Flan; June 1975 Zdition,
Donald 3, Hoffman, Jr. Vice President, The Zdna icConnell Clarik
Foundatdn, iHew York.

u
s
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plan has been supported by the orld Health Crganization, the Kockefeller

Foundation and A.I.D. as well as private business firms (i.e. pharmaceutical

firms for vaccine and mollusciicide research). The plan articulates

and prioritizes the research required to achieve the four major research
program goals which are ained at providing the means to conirol schisto-
somiasis, i.e., to halt iis spread and reduce incidence, prevalance, §/
morbidity and mortaliiy with emphasls on elininating clinical disease.

3/ Toid.



L2.

IT1I. Project Analysis (continued)

B. FINANCIAL ANALYSIS AND PLAN

1. Financial Plan/Budget Tables

The total five-year financing estimated to carry out the Mopti
activity and the projected sources of this financing are shown in Table 2,
"Summary Cost Estimate and Financial Plan."

During the development period of the project, the total project
financing for foreign exchange and local costs will be provided by AID
($2,460,900) and the Government of Saudi Arabia ($300,000).

2. Financial Rate of Return/Viability

Indicative analysis of the financial effect of the project on
beneficiaries is presented in the Economic Analysis, C.5.

3. Implementing Agency Budget Analvsis

a. Implementing Agencies' Contribution --

While WARDA's development budget is financed entirely by
donors, its operations budget for the Executive Secretariat is largely funded
by member nation contributions. Member nations including Mali have demonstra-
ted a strong commitment to WARDA's operations through full and prompt payment
of theilr assessed contribucions.

WARDA's Executive Secretariat is responsible to administer the
Mopti activity implementation. The Secretariat has already allocated considera-
ble time and resources to Mopti activity' planning and designm, and will provide
further management and scientific guidance as required for implementation.
About 12-18 man mcnths of senior management, research and extension services
will be required of the Secretariat over the initial three year development
neriod, valued at roughly $40,000.

The Government of Mali 1s contributing the existing station
land and buildings infrastructure at Moptli North, valued at an estimated
$340,000; research coordination and direction bty the IZR, and close scilentific
collaboration and direct support of field trials and outreach programs by the
ORM.

b. Budget -—

WARDA's operating budget is expectad to exceed $4.5 million in
CY 1976. Contributions from member countries was $497,737 in CY 1975 and 1is
expected to reach $577,296 in CY 1976. Under pressurz from UNDP, WARDA 1is
attempting to meet the administrative costs of running the Secretariat from
member country contributions. The Consultative Group for Internatiomal Agri-
cultural Research (CG) was WARDA's second largest single donor in 1975 with a
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grant of $575,000; the U.S. grant was for $737,000. The CG contribution in

CY 1976 is expected to exceed last year's level. Meanwhile, UNDP has recently
approved Phase II of its assistance to WARDA for the period July, 1975, through
December, 1977. The amount of this support was $1,167,000 but recent cutbacks
by the UNDP will reduce this figure somewhat. Other donors that have pledged
assistance in CY 1976, excluding USAID, are France ($62,910), Switzerland
(846,000), Saudi Arabia ($300,000 over a three year period), the United Kingdom
(also $300,000 over a three year period), Nigeria (an unspecified amount) and
Liberia, (which provides free of charge the office space and utilities for the
Secretariat). Other potential donors include Canada (to support the Richard
Toll/Fanaye research activity) and the Netherlands.

WARDA's financial management competence has been discussed in
the PP and has been demonstrated during implementation of the AID grant.

c. Recurrent Financing --

While the overall funding of WARDA regional programs seems
well assured over the project development period, assuring needed financing
beyond the five year project development period is a matter of less certainty.
Cereal research 1s long term research with concomitant long term financing
implications. Member nation subscriptions are expected to cover the Executive
Secretariat's operating costs from 1977 on, but the regional research activities,
such as the WARDA-Mopti Activity, will continue to require external donor
financing for the foreseeable’future. Following the departure of the senior
expatriate scientists at about the end of FY 1980, recurrent Yopti-North Station
operating costs should be approximately $200,000 to $250,000 annually.

For purposes of this project proposal, it is assumed that a
successful regional rice research program at Mopti-North will attract the
necessary national, regional and external donor funding to permit the cecntin-
uation of research. Over the past decade or so successful or promising iater-
national research institutions have been able to rely heavily on external domor
financing to support continuous high levels of research activity. Future long
tern trends in the level of external funding are not clear, nowever. On one
hand, the strategies of major intermational donors and institutions place in-~
creasing emphasis on support to international and regional food crop research.
But liquidity problems have apparently recently induced cartain major inter-
national donors to reduce their projections for future international research
support. '

The Consultative Group for Intermatiomal Agricultural Research
(CGIAR) 1is the principal international funding sourcs for international research
and a major donor to WARDA. Future CGIAR funding is anticipated, contingent cn
WARDA's demonstrated achievement of its rice research and production objectives.

To encourage a continued high level of financial planning ind
fund raising for WARDA's regional research activities, the Grant Agreement will
include a '"Covenant" regarding the obligation of WARDA to undertaka the*
necessary planning and coordination in conjunction with the GO to generate
continued national, Africa-regional and international funding for the WARDA-~
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Mopti activity at the end of the project development period. As with all
food crop research projects, AID should anticipate requests for additional
U.S. assistance beyond the initial development period.

Suggested language for the covenant follows:

The West African Rice Development Association agrees to undertake,
in conjunction with the.GOM, vigorous planning and coordination toward the
objective of assuring adequate financing from Malian government, Africa Region-
al (WARDA) and external donor sources for the continuation beyond the five year
development period of regional and related national rice research and outreach
programs centered at the Mopti-North Rice Research Station.
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TABLE 2.
SUMMARY COST ESTIMATE AND FINANCIAL PLAN
( UsS $ 000 )
WARDA-MOPTI PROJECT PAPER AMENDMENT
AID Hest Country Other (s)+
Source Saudi Arabia | Total
Usex Total Total Total
Investment Costs 794.4 200.0 994.4
Construction 652.8 127.2 780.
Equipment 141.6 72.8 214.4
Operational Costs 1,145.6 1/ 96.5 1,242.1
Technical Assistance 552.0 96.5 552.0
Other . 593.6 96.5 690.1
Participant Training 254.0 0 254.0
Inflation Factor 211.1 211.1
Contingency 55.9 - 3.5 59.4
Total
2,461.0 300.0 2,761.0

1/ WARDA contribution in kind consists of administrative services valued at

T approximately $40,000 (18 m/m senior management and scieatist services).
Mali contribution in kind (land plus research station infrastructure) is
valued at about $342,000.



TABLE 3

(

Lé.

COSTING OF PROJECT OUTPUTS/INPUTS
$000 or equivalent)

Project Paper

Project # 698-11-190-382

New

XX_ Rev # 1/

Title Kice Research and Production

Project Inputs

Project Outputs

2/ 3/ 1, 57
#1 2 # 3 4 TOTAL
ATD Appropriated 622.0 385.5| 1284.5 196.0 2461.0
Other U.S.
Host Country ‘
Note: WARDA contribution corsists of administrative services valyed at
approximately $40,000 {(18 m/m |senior management land scient
services). Mali contribution |in kind ﬁland plug research station
infrastructure) is vallued at gbout 5342 000,
Other Donors* 65.7 234.3 300.00
6] 77
Total 687.7 | 358.5 8/ :
6518.8 196.90 2761.0
L

;j This breakout of project outout/input cost pertains to the WARDA-Mopti

activity.
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Output #1 is "Research (experimental) program'

Output #2 is "Trained African Scientists"

Output #3 is "Established research facilities'

Output #4 1s '"Field trials/outreach program'

Calculated from operating costs ($548,000) minus $37, OOO (output i#4)
minus 157,000 (output #2)

Calculated from cost participant training (70,400) plus 207% of T.A.
costs.

Calculated from the salary of the research/extension/liason expert
plus 40% of the station deputies' salary.

I lvis|wi
—~ U

I In
~ O~

C. ECONOMIC ANALYSTS &/

1. Regional Overview

Economic analysis of the WARDA/Mopti rice research proposal must
be performed within the context of its possible contribution to the goal of
WARDA's overall program —-- to assist the West Africa Region and individual
WARDA member countries to an improved rice economy through increased and more
efficient rice production and marketing. It 1is useful to recall some of the
important features of the West African rice economy which gave rise to the
establishment of WARDA, and 1its gener:l and special project activities.

Rice accounts for only about 12 percent of the total cereals
production within the WARDA region (see Table 4), but for some
countries and localities rice is the major crop. Fifty-nine percent of the
cereals produced in Gambia, 69 percent in Ivory Coast, 95 percent in Sierra
Leone, and 100 percent in Liberia is rice. Rice 1is also of paramount impor-
tance in some regions of most other WARDA countries, notably the Niger delta
region of Mali.

Similarly, although rice consumption averages only about 13 kilo-
grams per capita in the region, it 1is the major cereal consumed in Sierra
Leone, Liberia and Gambia and in some regions of the other countries (Tables 3).
It 1s the preferred cereal in urban centers throughout the region. Concurrently
with population growth and increased urbanization between 1960 and 1974 annual
rice consumption in the WARDA countries increased £rom about 890,000 to
1,580,000 metric tons. Per capita consumption increased from 10.3 to '13.2
kilograms.

Unfortunately, rice production has not kept pace with consumption
increases in most WARDA countries. Total regional production has risen from
an average of between 600,000 and 730,000 metric tons of milled rice in 1960-
1964 to about 1 million metric toms in 1970-1973 (Table 6). Imports necessary

1/ This analysis and its supporting tables are taken from the report
prepared by Thomas E. Davis, Agricultural Economist, Project Design Team.



average 276,000 metric tons in 1960-1964 to 582,000 tons in 1973 ang 594,000

Some countries have been Particularly affected by increasing rice
deficits, Mali, which exported rice in the early 1960's was only 44 percent
self-sufficient in 1974, Senegal and Upper Volta algo had more than 30 per-
cent reductionsg ip their self—sufficiency ratio. For Senegal, rice imports
averaged 36 percent of all imports during 1970—1974, and cost 31 percent of
all export earnings in 1974, In the same year, Sierra Leone used 16 percent
of its export earnings to buy rice. 1In 1973 rice imports by Mali, Senegal

and Sierra Leope accounted for 231 percent, 26 percent and 28 Percent, raspec-
tively, of those countries foreign trade deficits,

2. Importance of Deep Water and Floating Rice

Mali, 150,000 hectares, and in the Slushin and Birnin Kebbi regi

and Nigeria, they are important ip relation to the total rice areag within
these countries, Deep water/floating rice occupies 65 Percent of the total
rice area in Niger, 64 percent in Gambia, 54 percent in Dahomey and 42 percent
in Mauritania, For the total WARDA region deep water and floating rice areas
comprise 23 percent of the area devoted to rice cultura. Estimates of the
amount of rice Produced under deep water ang floating rice ylelds are, jp
general, higher than upland yields. It ig probable that deep water/floacing rice
now accounts for, at 3 ninimum, one-fourth of the rice produced ip WARDA

The total area with potential for deep water/floating rice produyc-
tion in the WARDA region 1is estimated to be about one million hectaras (Table 8),
Expansion to the level would result in deep water/floating rice on about one-
half of the regions rice land. Althou::h rapid expansion of deep water/floacing
rice areas 1g certainly not to pe eXpected, expansion of land in this typve of
rice can probably occur auch more rapidly than can either upland or fully irri-
gated rice areas, both of which will require relatively high levels of purchased
inputs (fertilizers) and, for irrizated rice, capital intensive infrastructyre.
Likewise, lahor quantity and qualic?ffimiting factors for any type of rice area
exXpansion, but most importantly affect irrigated rice,

3. The Niger River Basin

Alopti lies 1in the heart of the Sudanian-Sahelian Zone on the Niger
River. The 4000 kilometer long river encompases the single most important
surface water resource in the Wegt Africa Sahel and the key to the development
of the region., The "Interior Delra" region of the Niger, where Mopti is sitya-
ted, benefits from highly regular annual flooding and has potential ag g vast
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Sahelian granary. '"With approximately one million hectares inundated each
year in the Interior Delta, the potential for crop production, mainly deep
water rice, appears to be at least onme-half million hectares" 2/, Most rice
growing in this region is traditional deep water/floating rice cultivation
using native Glaberima varieties under uncontrolled or partially controlled
water conditions.

While long range planning and development of the Niger is only
now being seriously begun, studies to date have clearly indicated that flood
irrigation and the deep water/floating rices will remain important over large
areas of the Interior Delta. Even where large river diking and flood control
schemes are planned or underway, deep water/floating rice remains of primary
importance. The decree of water control introduced in the deep water areas
serves to reduce the elements of risk involved in the timing and speed of rise
or fall of the flood rather than to reduce maximum water depth.

With irrigated rice development so costly, it may prove economical-
ly efficient to produce more of West Africa's rice needs through expanded deep
water/floating rice cultivation. While the opportunity costs of lard and water
are relatively low for deep watar/floating rice cultivation (only this crop can °
be grown in the large areas of deep and relatively uncontrolled water), the
opportunity costs of irrigated rice development are higher. If more of West
Africa's rice needs were met through deep water/floating rice cultivation,
this might free land, capital and water resources which would have been applied
to irrigated rice development. Particularly in the Sudanian-Sahelian zone
where water 1s generally an important constraining factor, water resources thus
freed might be economically allocated to other irrigation schemes less water
intensive than irrigated rice.

4. Beneficiaries

Statistics enumerating the families or persons dependent on deep
water or floating rice for all or part of their subsistence are not availavle.
However, a minimum estimate can be derived. If all the deep water/floating
rice were produced in subsistence plots, each hectare would provide cereal
grain for about four people -- assuming a yield of 900-1,200 kilograms per
hectare and per capita consumption of 260 kilograms (unmilled rice). The
240,000 hectares now in deep water/floating rice would support 1.4 million
persons, or 175,000 eight-member household units. Probably several times
this number of people are involved in deep water/float-ng rice production, be-
cause most of these farm families are also engaged in other food production
activities such as growing other food crops, £ishing or cattle raising. The
potential expansion of deep water/floating rice area could directly involve
more than 5 million people, most of whom are at the extreme bottom of the
economic ladder. An even larger number would be indirectly affected through
secondary employment, food availability, price, and general welfare effacts,
provided of course that the rate of increase in rice production exceeds the

2/ Develooment of the River Niger Baginm, IBRD, June 1975.
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the rate of increase in population.

S. Need for the Deep Water/Floating Rice Research

Recognition of the current and potential importance of deep water
and floating rice to the West African rice economy is reflected in the WARDA proposa;
to sponsor regionally important deep water/floating rice research at Mopti,
similar to the WARDA sponsored research on irrigated rice at Richard Toll,
Senegal, and on mangrove swamp rice at Rokupr, Sierra Leone. Upland rice re-
search results produced at research stations at Ibadan, Nigeria (11TA) and at
Bouake, Ivory Coast are also being made available throughout the region with
WARDA's assistance.

An implicit assumption underlying the WARDA/Mopti proposal is that
improved varietal and cultural packages for the various deep water/floating
rice areas in the West Africa region are needed and that the project can be
designed so as to. assure development of the necessary packages within a rea-
sonable prime span. In this context it should be recognized that research
already completed at Mopti by IRAT, at Birnin Kebbi and Badeggi in Nigeria by
Moor Plantation, and at various sites throughout the region by WARDA's coor-
dinated trials program has produced results which promise increases in farmer's
yields ranging from 200 to 400 percent, i1f the selected or improved varieties
and cultural practices are made available and used by farmers.

The existence of high yielding varieties or practices not now used
by farmers would seem to indicate that additional basic research is not needed
to attain short run yisld improvements. However, some characteristics of the
results available may explain why they are not being used. First, ro trials
in farmers fields under the conditions which farmers face have been conducted
and cursory examination of research results reveals that auch of the apparent
potential exists only under somewhai: better than average conditions. For ex-
ample, among weaknesses of the available improved (Sativa) varieties are in-
ability to survive either extended dry periods or too rapidly rising flood
water. WNative (glaborima) varieties are superior in these raspects. Moreover,
good results with the improved varieties are achievad only when substantially
better management and more labor nputs are appliasd than i normally used by
traditional farmers. Also there is some evidence that increased levels of
disease and insect control are required by the new varieties.

The above does not argue that no progress has been made, but chat
break-throughs of major practical usefulness require further adaptive research
using information already gained. At the same time, efforts to gxtand the
available results where they will be useful should be encouraged. Farm lavel
trials are needed for research purposes. They might also result ia the begin-
nings of a change in farmer's attitude with respect to management practices and
willingness to apply labor and other inputs -- a change which will undoubtedly
be the key to major production increasés, whatever research resultc -2re obtained,

6. Net Economic Effects

For a number of reasons,good estimates of net economic benefits
attributable to the proposed research project cannot be calculated. The
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nature and timing of research results cannot be predicted with accuracy.
And, more importantly, application of the results will be largely out of the
hands of the research staff. Furthermore, a multitude of economic, social
and political factors affect the applicability as well as the application

of results achileved.

Nevertheless, an admittedly hypothetical assessment of possible
economic effects of the project can be done and should show a positive balance.
The following analysis is based upon data, research results, and analysis fur-
nished by various members of the Government of Mali and IRAT research and
extension staffs at Operation Riz Mopti and Operation Riz Segou, both in the
Niger inland delta of Mali. The analysis should be considered indicative of:

a. Returns to Farm Families --

The following discussion characterizes a normative traditional
farm in the improved (poldered) areas of Mopti, Mali and evaluates the economic
feasibility of its adoption of improved practices. Appendix Tables 10 and 1l
summarize abbreviated farm budgets upon which the discussion is based.

A traditional farm located within or adjacent to the poldered deep
water/floating rice areas in Mali typically has four hectares of rice, a work
force of three adult males supporting a total of eight family members. Farm
equipment consists of simple hand tools, primarily for harvesting, and a pair
of oxen with plow. Total investment for th- “-rm is about %270, and no pur-
chased seed or chemical inputs are used. T ~e farm, upon adopting improved
practices now recommended by operation Riz Mc . extension workers, mechanizes
all farm operations (with animal power), uses fertilizer and improved seed, and
increases total farm investment to $935.

Production on the traditional farm is 4.9 metric tons of unmilled
rice (1235 kg/ha) of which 2.5 tons is marketable surplus after seed and home
consumption needs are met. JAfter improved practices are adopted, toctal produc-
tion increases to 13.8 tons of zough rice (3430 kg/ha). The marketable surplus
is 11.7 tons.

i Net cash and non-cash returns to the farm cperation under traditional
conditions are $374. Under improved conditions net returns are $953. <Cash
costs increase from $13 to $218 with improvement, and net cash income increases
from $213 (527 per household member) to $860 (5108). Net cash and non-cash re-
turns per labor day increases from $0.97 -- the unskilled wage rate In the
. region is about $1.15 per day - to $2.00.

At an overview level it appears that adoption of the improved
practice package would surely be economically rational from the farmer's view-
point. He would be able to increase net cash and non-cash returas to his farm
enterprise by more than 150 percent and net cash income by more than 300 percent.
Moreover, he would 1ift his labor return from below the regional wage rate to
almost twice that level, and all this could be accomplished without large in-
creases 1in labor inputs. ‘
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However, there are several reasons why farmers are not rapidly
adopting improved practices and why it may not be rational for them to do
so. First, of course, is the relatively heavy investment necessary. Tra-
ditional subsistence farmers typically do not have rich relatives; other
private lenders would be obliged to charge ruinous interest rates to cover
the risks involved, and the government credit available is limited and not
particularly attractive. The current government credit at Operation Riz
Mopti calls for a minimum 507 down payment for equipment purchases (sold
by the government) with full payment of the balance due at the end of the
first crop harvest for some implements, after three harvests for others.
Furthermore, acceptance of government assistance obligates the farmer to
'sell a substantial part of his production to the government to the govern-
ment marketing agency instead of in the so called parallel market where
prices are usually better. Perhaps more mportant than economic reasons
are the farmer's limited management capabilities and inclimation, and the
pressures of tradition.

Further increases in the yield potential and/or decreases in
investment or cash costs under improved practices that might be developed
through further research could affect farmers' willingness and ability to
break with tradition. For example, assume a 50 percent yield increase with
no increase in costs to the farmer. (Such an increase is certainly possible
as yields of around eight tons per hectare have been achieved in the test
plots). The output of traditional farmers would not be affected, because
even should they purchase improved seed, substantive yield increases would
require improved management and changes in other inputs used.

A 50 percent yield increase on the improved farm would increase
output and the marketable surplus by 6.9 metric tons valued at $635. \Net
returns to the farm would increase by 66 percent net cash income by 74 per-
cent. Net cash income per household member would rise to $186. Net cash
and non-cash returns would be 5199, almost double the current per capita
gross product for the country. Most important, the increased cash income
gap between traditional methods are improved methods would be both a strong
inducement to change and a reduction in the risk of making a successful jump
from traditional methods.

b. Total Returns to the Project =--

Adoption of improved practices (with a 50 percent higher yielding
new variety) on only one percent of the 340,000 hectares now in deep watar/
floating rice production would yeild net returns and net cash income increases
totalling about $1 million per year -- which is about equal to 40% total initial
investment by the project. A higher adoption rate or expansion of the area in
production would of course multiply this result many times. Certainly this
type of result can not be assured, nor could it all be attributable to the
WARDA/Mopti project were it to occur. But, the project might enable changes
of this order of magnitude.
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7. Socio=Economic Research

Socio-econumic research to define non-technical limits to rice
production and productivity increases is perhaps equally as important as the
technical research planned. As field trials become more sopnisticated they
should be related as much to micro-economic and social constraints at the
farm level, as to technical constraints. ORM is funded to conduct social-
economic rice studies in the ORM area. The WARDA-GOM agreement does provide
for the integration of Mopti North field trials and ORM. Such research might
also identify the cultural factors and interrelationships acting as a brake
on changes in attitudes and practices in the economic sphere of the farming
sector.

8. Outreach of Research Results

a. Background -- As emphasized in the original PP, the dissemi-
nation and application of research results 1s essential to purpose achlevement.
In practice, however, research to outreach linkages are extremely undeveloped
in West Africa.

Although national extension services exist in each of the WARDA
countries, they are typically inadequately funded, staffed (quantity and
quality), and managed. Also, West African extension programs are generally
fragmented into projects focusing on particular projects in particular areas.
Other than the Riz Segou and Riz Mopti projects in Mali which have a deep water/
floating rice focus, there does not appear to be a current interest at the
development or extension level ia thils type of rice culture. Mational govera-
ments express more interest in high investment projects to obtain full water
control irrigated conditions.

Furthermore, WARDA's current capability and apparent commitment
to extension of research results cannot be expected to insure rapid dissemira-
tion of research results to the farmer level. WARDA's organization chart
includes one extension position out of about 50 professional positions. At
present, WARDA's direct extension responsibilicies relate to coordinated
research trails at various locations in cmember countries. WARDA and the
national govermments continue to place emphasis on training excension workers
but few direct links exist between research and these trained extension workers.
Little follow-up exists to guide national governments and trained 2xtension
agents 1in organizing outreach programs 1lncorporating recent research iznnovations.

b. Mopti-North Outreach -- Direct Mopti expenditures for+'outreach”
activities represent a relatively small portion of overall activity costs. But
ensuring the applicability of research results to farm conditions and ensuring
the application of results to farmers €ialds was a major design team concern.

Basically, the Mopti activity calls for several interventions and
linking mechanisms to augment the research to outreach gap:

1) At the Mopti station, the station director or deputy 1is to
allocate substantial time to the conceptualization and direction of farmers
field trials in conjunction with ORM and Nigerian agencies particularly at
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at Birnin Kebbi.

2) Also at Mopti, an assistant scientist will be trained as a
agriculture research/extension liaison expert and assigned to work with the
Mopti station director on farmer field trials and outreach programs.

3) At WARDA headquarters, WARDA will assign an extension special-
ist to coordinate with the Mopti and Rokupr stations to work with natiomal
extension and research directors to test or apply the results being generated
through regional research.

4) The WARDA-Mopti activity proposal is greatly enhanced by the
on-going rice production programs of the huge "Operation Riz Mopti" (ORM)
project centered at Mopti.

ORM offers good immediate prospects and means for field test-
ing research results and translating those results into production benefits.
Financed by the IBRD, FAC and the GOM br more than $10 miliion in Phase I
(1972-1977), the project has progressed well in empoldering rice growing areas
and introducing partial water control, new technologies and production organi-
zation on 30,000 ha. in the target area. Phase II of the ORM project (1978~
1982) is expected to double the affected area. The WARDA-GOM-agreement provides
for two types of close ORM outreach collaboration: a) Farmers field trials using
Mopti developed methodologies and packages and b) Integrated ORM social-economic
research.

In discussing outreach, one caveat is in order, there can be no
effective outreach until research has produced results worth testing or apply-
ing.

Even though significant new research results cannot be expected
before year four, the field trials shourd be planned in year one and iastalled
in year two to test existing lines and practices.

9, Pricing Policies

Rice production and productivity in West Africa may bde restrictad
more by low producer prices rather than by inadequate varieties, iaput supplies,
or management-labor resources. The eifective demand for rice is not known in
the WARDA countries most seriously affected by ingreasing rice deficits. Con-
sumer prices in Mali, Senegal and Sierra Leone are maintained by Government
action (price ceilings and imports) at levels only about one-hali the rice
import price, $0.40/kg in 1974. (See Table 9). DProducer prices, though less
controllable because of the existence of parallel markets, are depressed by
this action. Among effects of this type of price policy are stimulation of
rice consumption at the expense of other cereals and foods, reduction of
farmer's incomes and production incentives, and a net income transfer from
farmers to consumers within the market sector.
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theory which implicitly assumes that output Prices are unimportant as long
as inputs are subsidized. Subsidized inputs are usually available to only
a small number of a nation's farmers. How might the rest respond to higher
producer prices? :
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Table 4 "Tolal Cereals PProduction, Rice Vroduction, and Rice as
a Pcrcentage of all Ca(.}i‘Cﬂ].S Production in WARDA Countries,
1970-1972 Averages —

Country All Cerezals Rice l—)-/
(1, 600 MT) (1, 000 MT) (FParcent)

Dzahomey o 268 ki 2.6
Garbia 71 41 59.0
Ghana 703 | 57 . 8.1
Ivory Coast 492 340 69.1
Liberia , . 182 182 100.0
Mali ' 922 153 16.5
Mauritania 75 3 3.€
Niger 869 35 4.0
Nigeria 8, 115 329 4.0
Senegal 586 79 13.5
Sierra Lcone 474 449 94.7
Togo 219 15 6.3
Upper Volta 934 34 3.1

13, 970 1,724 12.23

a/ Average for the 1970-71 through 1072-73 harvest years.
b/ Rough rice (paddy) basis.

data ram WARDDA; WARDA, Annuaire Statistigque
Voiunie 2, September 1074,

SOURCES: Unpublis
du Riz,

lied
1974,




Table s

Total and Per Capita Rice Consumption, and Degree of Self-Sulficiency in Rice Production in

V'ARDA Countries -- 1960-64, 1965-69, and 197+

Total Rice Consumption

Rice Consumplion Per Capita

Degree of Self-sufficiency

1960-64

1960-64  1965-69 1960-64 1265-69 1965-69
Country Average Average 1974 Average Average 1974 Average Average 1971
————————— 1, 00 MT--~----~- —-==mee-- kg - ~=--=-----Percent---

Dahomey 5.3 7.1 9.9 2.4 2.9 3.3 13.1 9.9 39.1
Gambia 25,2 29,0 41.8 67.1 G9.2 32,0 63.1 63.1 43.8
Ghana 64.5 ' 62.1 £9.3 9.1 7.8 9.3 29.5 43.3 56. 2
ivory Coust 131.4 213.5 253.3 34.0 47,0 43.7 70.0 73.0 70.0
Liberia 90.2 110. 4 130.6 89.0 93.0 87.0 64.4 66.1 73.4
Alali 95.3 85.1 117.6 22.6 17.9 20.7 100.0 95.2 44.5
Mauvitania -- 9.4 32.5 -- 3.6 25.7 -- 4.5 3.6 N
Niger 6.6 16. 8 19.1 2.0 4.4 4.3 80. 3 94.0 86. 5
Nigeria 838.41 118.8 272.8 1.6 1.9 3.8 98.5 99.1 98.3
Scnbgal 174.0 224.6 264.0 53.0 61.0 60.7 26. 7 26,2 12.6
Sierra [.cone 179.4 . 232.4 311.3 82.7 96. 4 108.6 91.6 90.8 84.2
Togo 10. 7 1.1 7.6 6.7 7.8 3.5 72.0 81.6 67.1
‘Upper Velta 13.3 21.6 33.6 4,0 4.3 5.8 86.9 87.0 41,3
TOTAL 839.3 1,144.9  1,583.4 10.3 11,7 13.2 67.3 69.1 62.8

SOURCE: WARDA, Annuaire Statistique du Riz, 1974, Volume 2, September 1974,
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Table 6 Rice Production in WANRDA Countries, 1960-1973
Production of 'Paddy-ai/
1960-6G5 1965-70 - 1970-73
Average Average Average
----------------- 1,000 MT-.—-------—------
Dahomey I.1 1.6 6.¢&
Gambia 317 34. 8 41,9
Ghana 34.0 51.4 57.2
Ivory Coast 202.0 308.0 340, 3
Liberia 117.0 148.0 81,7
Mali 176.6 157. 4 152.6
Mauritania 0.6 0.9 2.7
Niger 10.9 33.6 35.1
Nigeria 197.0 242,0 329, 3
Senegal 89.0 117.0 78. 7
Sierra Leone 212.0 406.0 448, 7
Togo ' 16.0 20.0 15.0
Upper Volta 33.0 37.2 34.5
1,220.9 1,557.9 1,724, 1

:1_/ Rough rice (Conversion to a milled rice hasis requires multiplication
by a facter of 0.0). '

SOURCE: WARDA, Annuaire Statistique du Riz, 1874, Volume 2, Septemier,
1974,




~”/J.‘

Table 9 lice Imports.by WARDA Member Countries, 1960-1974
Year 1,000 MT 1,000 $ $/MT
1960-G4 average 275, 8 32, 343 117
1965-69 average 349.5 50,716 145
1970-74 average 500.7 107, 401 200
1970 410.3 51,875 126

1971 478.4 51,385 107

1972 439.0 54, 726 125

1973 582.1 142, 768 245

1574 593.9 235, 167 396

SQURCE: Unpublishad .

from WARDA,
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Tahic .8 Estimates of Deep Water/ Fleating Rice Arcas in the WARDA
pember Countrics
Percent " Percent
of total of total
Country Hectares rice arca Hectares rice areai/
Dahomey 2, 000 54 2, 0002/ 54
Gambia 18, 000 64 18, 6002/ 64
Ghana 10, 000 16 225, 000 81
Ivory Coast 27,000 9 217, OOOE/ 9
Liberia -- -- -- P-/ --
Mali 150, 000 84 500, 000 85
Mauritania 500 432 10, 000 93
Miger 11,500 66 15, 600 72
Nigeria 96, 000 33 250, 000 57
Senegal 10, GCo 13 10, OOOE/ 13
Sierra Lesne 12, 956 4 12, 0002/ 4
Togo 2,500 13 2, 5002/ 13
Upper Voita 3,500 9 3, 5002/ )
337,000 23 1,075, 000 49

2/ These estimates assume that no net changes in the area allocated Lo other types

of rice production will ocrcur.

1_)/ No estimates of potential area was found iz the documents available.

SOURCES: WARDA, "WARDA's Integrated Rice Programme, " February 1975;
IBRD, "Appraisal of the Aopti Rice Project, " 1971; WARDA, "Rice

in West Africa, " March 1

noo

.
O,

FAD "Development of Rice Cultivation

in West Africa, ' July 1970; J. G. Vianen, "Some Notes on Decp-
flooded and IPleating Rice Cultivation in the WARDA Region, " MN.D.

(1975).
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able 'g. ' ‘Rice Prices in WARDA Countries, 1972-73'and 1973-74 (in $/kg)°—'/
1972-73, 1973-74
Country Producer Retail Largin Producer =~ Rectail- = Margin
homey 0.05 0.26 0.21 0.09 0.42 0.3
bia 0.08 0.18 ' 0.10 0.14 0.29 0.15
ana 0.09 0. 36 0.27 0.13 0. 45 0.32
ory Ceast 0;09 0.20 0.11 0.12 0.29 “0.17
iberia 0.11 0.30 0.19 0.14 0.45 0.31
ali 0.05 0.16 0.11 0. 06 0.18 0.12
auritania -- -~ -- 0.19 0.58 0. 38
ger 0.08 0.29 0.21 0.14 0.43 0.29
geria 0.04 0.50 0.10 0.22 .47 0.15
pncegal 0.08 0.16 0.08 0.11 0.23 0.12
erra Leone 0.11 0.20 0.09 0.16 0.25 0.09
beo 0.162/ 0.32 0.16 0.11 0.42 0.31
pper Volta 0.08 0.26 0.18 0.13 0.35 0.22

1971-72.

PUR CE:

7T T e W

[ Although the data source is not clear on this point, apparently the prices arc
for rough rice (paddy) at the producer level and for milled rice of varying
. quality at the retzil level.

WARDA, Annuaire Statistique du Riz, 1974, Volume 2, September 1974,
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Table 10 Anaual Costs and Returns {or a Normative Deep Water/

€2,

Floating Ilice Farm Using Traditional and Improved Practices

Traditional Improved
Item Ifarm Farm
Gross income $454 $1,270
Total costs
Amortization 40 139
Seed -~ 40 44
Fertilizer -- 129
$ 80 $ 312
Net returns $374 $ 958
MNet returns/nousehcld member 3 47 $ 120
Net returns/lzbor day $ 0.97 g 2.00
Cash income 3226 $1, 078
Cash costs
Maintenance
(livestock and equipment) 13 45
Sced -- 44
Fertilizer -- 129
$ 13 $ 218
Net cash income 3213 S 860
Net cash income/houschold member § 27 $ 108
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!

‘able 11 Structure and Production of a Normative Deep Waier/Floating
‘ Rice Farm Using Traditional and Improved Practices

*oial labor days (6 hours)

"ertilizer use
(urea/amrenium phosphate)

eed use

Tield

e . b/
Jotal production—

. C
Jarketable surplus=

400 kg
1,235 kg/ha

4, 940 kg

2,460 kg

Traditional Improved
[tem Farm Farm

\rea 4 ha 4 ha
‘otal household . 8 8
vork force (males 15-35) 3 3

hvestment .
Pair of oxen 8134.-3/ $184
Plow 73 73
Harrow -- 26
Cultivator - 67
Seed dirill -- 575
Hand tocls and equiptent 10 10
$287 T %933
384 480

400 kg/400 kg
400 kg (irﬂproved)
3,450 kg/ta
13, 8C0 kg
11,720 kg

/ $1U.S. = 435 Mali {rancs.

/  Rough rice basis.

/  Assuming sced use of 400 kg oa tradifional farms and home consumption of
260 kg of rough rice per housencld member on both types of farms.

IO BN e T TcALE 3 i PP PRGOS

et

e e it
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IV. Project Implementation

A. ADMINISTRATIVE ARRANGEMENTS

l. Recipient

WARDA 1s the grantee and has overall management responsibility
for the implementation of the Mopti activity. The role of the GOM is also
vital. Mopti-North is a national reserach station. Station operations fall
under the supervision of the Institute d'Economie Rural (IER) in the Ministry
of Rural Development and must be coordinated with other national rice research
and development programs. The existing harmonious relations between WARDA
and the Goverument of Mali have led to a somewhat unusual situation where
Mali tends to defer to WARDA in the establishment and operation of the research
facilities and operations at Mopti in the knowledge that regional research at
Mopti will benefit rice production in Mali. But it is important that the GOM
be a direct participant in the station establishment and operations, for there
is no doubt that strong nationmal support -— administrative, technical and
eventual financial support -- is imperative to success of the Mopti activity.

. Regionally, WARDA has an essential role in focusing national
attention to regional research and development priorities, in helping to
direct national and multinational resources toward those priorities, even to
the point of managing the application of new inputs; but WARDA cannot provide
from Monrovia the day to day scientific and administrative support needed for
rice research at Mopti. Hence, while WARDA will provide considerable manage-
‘ment and scientific support for the completion of the Mopti North facilities
and the start up of operations, the GOM must be fully engaged in the process.e

While WARDA's demonstrated capacity to implement on-going AID
supported activities has been adequate, the wmanagement of the Mopti activity
demands special attention. The size and complexity of the activity will
require substantlal WARDA management attention. At the same time, observation
of the workload pressures on senior members of the WARDA ELxecutive Secretariat
indicates that they are already hard-put to meet the heavy demands placed on
them. Hence, a stipulation of AID support to this activity is that necessary
workload adjustments or personnel adjustments be made within the WARDA ExSec
to reflect the high priority of the Mopti Activity and to permit the assign-
ment of a senior WARDA officer as "project manager" for the Mopti activity
with the understanding that he allocate sufficient time to Mopti implementation.
Up to four months of his time might be required annually for this activity,
assuming additional adequate WARDA staff support, over the initial two year
start up period.

Similarly, the GOM should assign a counterpart to the WARDA
project manager, with mutual responsibilities delineated.

Because of the current work demands on WARDA's Director of Research,
WARDA 1is planning to recruit a senior expatriate scientist to provide closer



&5,

scientific direction and coordination to WARDA's regiomal research activities
at Mopti, Richard Toll, Rokupr, and Buoake. Such an appointment might be a
key to permitting the necessary ExSec workload adjustments.

A WARDA GOM letter of understanding was signed on January 30, 1976
incorporating the above points and is attached as Annex D.

. B. IMPLEMENTATION PLAN

1. Mopti Activity PPT

The implementation schedule for the Mopt activity 1is presented
on Table 12 in the form of a Project Performance Tracking Netsiork (PPT).
Narrative description of the Critical Performance Indicators (CPIs) and other
indicators is attached to the Table, In some cases, where the reason for
the timing of the CPI is not evident, the narrative description includes a
brief explanation. :

2. Construction Schedule PPT Subnetwork

A PPT subnetwork, Table 13, schedules the construction/installation
aspects of the Mopti activity.

C. EVALUATION PLAN

As discussed in the PP, evaluation of research is difficult in the
short run because research is by nature often long term and subject to quan-
titative judgement. '

Evaluation measures have been incorporated into the purpose level
EOPS conditions specified on Table 1.

In sum, the EOPS conditions call for the development of improved rice
lines and related cultural methnds by FY 1981; the development of rice lines
or methods that display certain targeted characters (e.g., weed, drought, pest
resistance) by FY 1979; and the identification through screeniang of materials
with promise by FY 1978.

, To verify the superiority of the new rice varieties and methods, it
will be necessary to compare them under farm conditions to the currently
recommended varieties and practices. Hence, farmer field trials at Mopti-North
will be designed to demonstrate the comparative performance of the different
rice varieties and methods under varying conditioms, including farmer conditions.
In the Mopti, Mali area in 1974, recommended varieties were Malobadian, /Nang Xieu,
Khao Gaew and Mali Sawn. While information exists on the yields of theée
varieties conditions, baseline data is not useful for evaluation purposes. The
yields of rice varieties tested at different times in different locatioms will
not permit comparisons of one to the other. The varieties must be compared in
simultaneous field trials to register valid comparative results.
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Prior to year three of the Mopti activity, evaluation will relate
more to input-output attainment against OVIs in the log frame and CPIs in
the PP. By the end of year three of the activity (Feb 1979) after two
geasons of rice research, certain promising materials and methods may have
been identified through screening. The actual experiments program should
reflect the annual research workplans developed by the station director and
approved by WARDA's Scientific and Technical Committee.

Over the initial three year funding period of the Mopti activity,
evaluation will be performed routinely by USAID/L and WARDA according to the
PPT schedule. Numerous scilentists and consultants will be financed by the
Consultative Group, the WARDA-Mopti activity grant and WARDA during this
period, and should be relied upon to formulate a picture of the projects
success. By year four, a thorough outside evaluation should be conducted
with Mopti activity funds.
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proaect tztle.

country: project no:
AFR REG | 698-11-190-382

Ri¢e Research and Production-

e ORI SR

[
/ [/ original app

/X / revision #

date:
- 3/76

1*March

*CPI DESCRIPTION

" WARDA-AID begin looking for a senior scientist to serve

PRIOR ACTIONS .

1976 -- PP Amendment Authorization.
Critical date: June 1976
January 1976, Assistant Scientist Training -- Under fund-
i ing previously authorized, the four African assistant
! gcientists commence the second six months of their pro-
gram. This portion of the program consists of on the
job scientific training in their individual disciplines,
following six months of rice production training.

January 1976 -- WARDA-GOM Agrecement signed.

WARDA and the Government of Mali (GOM) sign agreement
regarding WARDA support to the Mopti program and WARDA-
GOM responsibiiities in establishing the station and
conducting the research program.

*March 1976 -- Mopti Research Workplan. A team of inter-
mtional and West African rice research scientists
(from IRRI, IITA, IRAT, WARDA) develop a recommended
detailed Mopti-North program of work including objectives
and individual experiments programs to achieve these
objectives.
ly be reviewed and approved/revised by the WARDA
Scientific and Technical committee and by the GOM.
Critical date: August 1976.

1. April 1976 -- Grant Agreement Signed. AID and WARDA
sign Project agreement for the second year of AID suppory
to WARDA under project No. 625-11-130-382, including
support to Mopti. Critical date: July 1976

2. April 1976, Recruitment of Station Director --
Liaison Officer and Agriculture Research/Extension.

as the station director and a phd level researcher for

These recommended workplans will subsequent-{:

3, April 1976, Conversion of Deputy Station Director

‘geientists’

_housing site must be completed before the 1976-77 rai

"networ!.: Construction).

{he liaison function required.

WARDA regearcher, Mr. Chodhury (Pakistan), who arrive
WARDA in Feb., 1976, converts to project as Deputy St
Director and Acting Station Director after GA signed.
4, Jan. 1977 ,Cormence lousing Site Development -- Be
housing can be constructed, the housing s
has to be developed (landfill, leveling, embankment,
roadway). To construct the housing in CY1977, the

season. This will necessitate final engineering plan
prior to the grant agreement and very short lag time

engineering planning, design, review; contracting an
construction. Critical date: Jan 1977. (Ref: PPT Sub- |

5. June 1976, Asst. Scientigts Complete Training.

6. June, 1976, Assistant gcientists in Mopti --
The four trained assistant scientists should be assign
to Mopti to work organizing the limited experimental

work to be conducted in the 1977-78 crop season. Rese
programs have to be finalized, scientists organized, 1
prepared and supplies ordered. The assistant scientie
may combine their work preparation with travel/study. .

7. .June 1976, Recrult New Assistant Scientists --
Two to four new assistant scientists (depending on acs
mic background) will be recruited to attend up to four
years of postgraduate training.

8. June 1976, Field Trials for 1977-78 crop yvear plar
Malian scientists initiate surveys and begin interview
with GOM officlals and selected farmers in order to

deveist gepsivenialavprintang. . thepd, xtel plans !
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9, August 1976, Order transportation equipment --
WARDA orders the vehicles necded to support the Mopti
scientists, -

*10 August 1976, Enginecering Plans/Design Complete. -~
Station and housing area skemstic showing buildings lay-

October 1976.

systems. Critical date:

-~ Topographic survey of the Experimental Farm plus an
irrigation plan showing the partitioning and leveling

of the subpolders, pumping stations and capsacity, new

canals and drainage.

-~ Blueprints for the buildings.

The Genle Rural should complete this wo»k by Aupust
1976 1if construction is to begin promptly in the 1977
dry season. Lead time is needed because of the large
amount of construction planned for 1977. Also, equip-
ment must be 1dentified early to allow for procurement
and installation in Fall 1977. The Genie Rural requires
an estimated 14 man monthe to finalize all engineering
planning and to conduct the contracting process. Conse-
quently three or more engineers must be allocated to the
planning process, March - August 1976.

September 1976, Inventory of basic lab equipment -
To facilitate the arrival of basic laboratory equipment
essentlial for the commencement of Mopti operations in
the second half of 1977, IITA will develop a list of
basic lab equipment needed for Mopti-North startup, for
WARDA and GOM review, Critical date: December 1976.

out and electrical, potable water and sewage distributionm

couritry: project no: project title: date: ‘/' / original appru
| / / revisien § :
CP1 DESCR ION ‘ 12. September 1976, Eids for pumps, pgencrators --

-J,Following the completion of engineering planning and

'gpecifications for the experimental farm and housing a
in August 1976, WARDA will call for quotes on equipmen
such as water pumps and the 60 kw and the 30 kw electr
generators required for the experimental farm and hous
arca physical infrastructure, which must arrive and be
jinstalled upon the physical completion of the station
‘the fall 1977.

13. September 1976, Asst. Scientists start postgradua
training -- Those new assislant sclentists requiring E
Evnglish language training p.ior to training in their
discipline begin Englich tralning.

14, July 1977 — Complete development of housing s
-- The housing site foundation development must be
completed before ralny scason and flood conditions mak
work conditions too difficult. .

15. November 1976, __ Rjgg for station equipment --
Equipment which does not have to be in place as early

. the vehicles, gencrators and pumps or which has a shor
" delivery lag time can be ordered a bit later. Quotes
should be requested for furniture, farm equipment, off
equipment and the basic laboratory equipment by Novemb .
1976.

16. November 1976, Order pumps and generators.

*17. November-December 1976, Station Director arrives
To assist with the multitude of administrative and
scientific steps needed to commence limited research
operations Dy mid year 1977 and full operations by lat
fall 1977, the station director should arrive in West
Africa as-soon as possible., A realistic schedule for
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CPI DESCRIPTION (Continued)

his arrival might be late 1976. 1lle would be engaged
initially in consultation, travel/study (1-2 months)
before plunging into operations -- a) reviewing, revising
research targets and workplans, b) organlzing agsistant
.gclentists work, c) preparing for the 1977 crop year
!experiments (land preparation, supplies), d) Insuring the
recruitment of essential personnel, e) installation of
essential administrative systems (payroll, personnel,
accounting supply, maintenance), insuring the completion
of station construction., Critical date: June 1977.

*18. January 1977, Begin station and housing construction
-- The construction and installation of the scientists
housing, the regearch station buildings (office, labs,
green house, screen housé) and the development of the
experimental plots (partition, leveling, interior canals,
pumping stations) should begin as soon as the remission
of the flood allows. To commence construction in Janu-
ary will require the timely prior completion of engineer-
ing planning and contracting. (See item 11).

Critical: March 1977.

*19, January 1977, Order station equipment -- Quotes
should have been appraised so that equipment needed in
the Fall 1977 season can be ordered, Critical: Jan 1977.

20, February 1977, Inventory/Order Supplies -- One of
the essential steps in preparing for experimental work in
crop year 1977-78 i3 to order or arrange for the
necessary seed, fertilizer, paper, books, journals and
other supplies needed for the work planned, These orders
must be based on preliminary plans.

121, April 1977, Research workplans -- The individual
" detailed workplans for each of the scientists should be
finalized by Spring 1977 after each of the scientists

- decide what kind of consultant help will be needed 1

have been on-board for several months., These plans v

-], serve as the basis for organizing and conducting the

'first year's research program.

22. July 1977, Complete Fxperimental Farm
Improvement -- The leveling, partition and developme
of the experimental plots irrigation system is a rel
ly simple portion of the construction and is planned
completion early enough in 1977 to allow land prepar
and the sowing of trials and experiments; beginning
the 1977 rainy season, The irrigation pumps ordered
November 1976 should have arrived and been installed
the beginning of the rainy season. Critical: July 19

23. May 1977, Consultants' schedule -- Following f
ization of research workplans, the station director

upcoming year. With WARDA's assistance, steps will
taken to arrange the consultancies needed,

24, May 1977, Order remaining lab equipment -- Follg
the arrival of all scientists, the laboratory and fi
equipment previously ordered for the station by WARD/
GOM, should be reviewed and additional laboratory equ
ment ordered with the funds still remaining for this

purpose.

25. August 1977, Staff on-board -- Non professiona:
station staff should be recruited in time to provide
training needed for the full start-up of station ope:
tions in November 1977.

26, August - September 1977, Field experiments --

Experiments should be in place in the experimental p:
to correspond to the 1977-78 crop season. This targ:
presupposes arrangements for labor, land preparation
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and station -- The completion of the construction of the

! mental results (the 1977-78 crop seagon) will have been

sowing., These experiments will be comprised mainly of
screening which are to provide initial identification of
promising materials. Critical: September 1977.

27* September 1977, Complete construction of housing

is scheduledmine
Critical: 1/78.

scientists housing, station buildings,
months after commencement of construcdtion.

28. November 1977, Administrative systems operational --
Two months are allowed fpllowing the physical completion
of the station to shakedown all administrative. systems.

29. November 1977, Full orerations -- Wwith all physical
administrative and researcn programs and facilities in
place, the station is considered to be in full operation.

30. December 1977, Evaluation -- By the end of month
22, a routine AID-WARDA-GOM evaluation should be

conducted to assure that all inputs and outputs scheduled
have been achieved.

31. January 1978, New Assistant Scientists complete
training -- At least two new assistant scientists will
complete postgraduate training and be assigned to the
Mopti program,.

32. March 1978, Analysis of experiments -- Most experi-

recorded. The results will be documented and appraised
as the foundation for the second year research program.
Results will also be reviewed by the GCM, and AKDA® S
Scientific and Technical Committee,

k34,

" 36.

33. April 1978, Experimental workplans for year two -
Based on year one results, individual workplans will 1.
'developed for the 1978-79 crop year as a basis for orj
izing and conducting the experimental work. :

May 1977, Field Trials Plans -- With the arriv..
of the agssistant scientist responsible for farmers fi:
-tralls, plans will be drawn up for the implementation
i farmers field trlals including plans for selecting pr
uction packapes; developing technical instructions,

methodolopies, and training; determining “he size an

_scope of the trials, the amount of station resources

necegsary; the liaison with other agencies, and orga
ing their support. Critical: May 1977. :
-- awmer £

35. September 1978, Farmer Field Trials

" trials should be underway in accordance with the fiel;
. trials program developed in April 1978,

At a minimum
the Mopti station should have arranged for farmer fie
trials with "Operation Riz Mopti (ORM)" and with Birm
Kebbi in Nigeria, in the two most important deep wate.

! floating rice areas in the WARDA region.

March 1979, Analysis of year two experiments --
This is a repeat of PPT indicator No. 34, conducted o
year later. :

The routine evaluatio

37. March 1979, Evaluation --

. which would normally occur in December 1978 should be

delayed- several months till March 1979 in order to

 benefit From the Feb-March analysis and report by the

Mopti station of the research results of the 1978-79
season.

38. April 1979, Experimental Workplans for year thre
This is a repeat of the previous years exercige build
on_ney informat d :




UMM TNy L

w Jee

LT, T ™ e NN .

-TT‘—..I

v el aew

i

3

country: 'proj ect no:

ldatc:

'
/ J/ original
/ / reviston #

app!

CPI DESCRIPTION (continued)

39, September 1979, Farmers Field Trials - This is a
repeat of the previously years exercise (PPT No. 35),
building on new information and experilence.

. 40. March 1980, New lines/methods developed --
At the purpose level, achievement of improved lines/
method may be expected, at the earliest, in the Spring
of 1980 following the third season of deep water/
floating rice cultivation and experiments (Reference
Table 1, Purpose - level EOPS).

41. March 1980, Evaluation - Purpose level evaluation
can be conducted following appraisal of experimental
results of the 1979-80 season.

*27a - September, 1977 -- Based on tentative planning
agreed to by WARDA, initial farmers field trials will
begin during the 1977-78 crop season on selected
farmer's fields in accordance with workplans developed

in April, 1976 (see item 21).
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Attachment to Table 13. Narrative Description of PIT Subne Lwork

a. January 1976 -- (item 4 on master FPT) WARDA-GOM Agreement sipned.

b. February 1976 -- Begjﬁ'Engineering Planning for lousing site, llousing and station.

The Rural Engineering Divislon of the GOM Ministry of Rural Development procceds

with final engineering plans and development of specifications for the development
of 1) the sclentists housing site (ad jacent to the Mopti-North station,
scientists housing, 3) the Mopti-North station bulldings. Critical Date - b/76.

c. March 1976 -- Begin Topographlc Survey of Experimental Farm.

This survey, also being done by the GOM Rural Englneering Division is needed to
Critical date - 5/76.

improve the experimental farms hydraulic system (see g. below).

d. April 1976 -- (item 3. on PPT) -- Grant Apreement.

e. April 1976 -- Complete Topographic Survey.

Critical date - 7/76.

f. May 1976 -- Complete Rice Research Workplan.

The detalled research workplan permits the final engineering declsions about the
number, size, location, hydraullc characteristics of the experimental farm improve-

ment (see g. below). Critical date 7/76.

g. May 1976 -- Begin Enginecering Flans for Experimental Farm and hydraulic improvement.

Develop plans for final land levellng, interior plot design and diking, interlor
irrigation and drainage ditches, and water pump installation. Critleca

1 - 7/76.'
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Attachment to Table 13. Narratlve Description of PIT Subne twork (continued)

h. July 1976 -- Complete Englneering Plans for Farm and hydraulic Improvement. Critical 9/76.
1. August 1976 -- Complete Enrr. IMans for liousing,_site, housing & station buildines. Critical 9/76.
J- August 1976 -- AID Approval of Engx. Plans for Farm/Hydraulic Improvement.

k. September 1976 -- AID Approval of Engxr. Plans for Housing & Station Buildings.

1. September 1976 (Item 13 on PPT) -- Quotes for Pumps, generators.

m. September 1976 --AID Review of Bid Evaluatlon.

For houses, statlon buildings and systems and experimental farm and hydraullc
improvement.

n. October 1976 -- Sign Contracts. For housing site, houses, station bulldings and systems and
experimental farm and hydraulic jmprovement. Critical 11/76.

o. MNovember 1976 (Item 17 on PPT) —- Order Fumps, Electrical Gencrators.

p. ‘January 1977 (Item 19 on PPT) -- Begin Construction of houses, station buildings and systems, and
experimental farm and hydraullc improvement. Critical 1/77.

q. dJune 1977 {Item 25 on PPT) -~ Complete Farm & Hydraullc Improvement. Critical 7/77,

. July 1977 -- Complete construction of housing, statlon buildings.

s. September 1977 -- Installation/Equipment/systems hookup.
. A period of one-two months 1s allowed following the constructlon of the basic
physical infrastructure for the installatlon and shakedown of equipment and
systems (1aboratory, electrical, potable vater, SevafiC. etc.)

t. September 1977 (PPT item 32) -- Station commences full operation.

u., November 1977 -- AID Review of Construction

;
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ANNEX A

Project Title & Number: Rice Research & Production

PROJECT DESIGRN SUMMARY
LOGICAL FRAMEWORK

698-11-190-382

PAGE 1

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

L MEANS OF VERIFICATION

INMPORTANT ASSUMPTIONS

Program or Section Goal:

" To increase the quality and quantity

of rice production in WARDA member

countries in order to approach regional

self sufficiency.

WARDA member countries increase
rice production from the current
level to approach regional con-
sumption.

Asterisk denotes revision in origid

WARDA and member country records
on rice production, consumptlion
and trade.

al Log Frame

1. WARDA will continue to be a
viable institution strongly sup-
ported by {itr members and by
multilateral donors.

2. Modern agricultural technology
can be developed which will be
accepted by farmers in member
stater.

J. West Africa has a comparative
advantage Iin production of rice.

4. Member countries will pursue
tice price policies that offer
incentives to rice farmers.

5. Weather is not abnormally
severe.
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ANNEX A

Project Title & Number:

PROJECT DESIGN SUMMARY
LOGLCAL FRAMEWORK

PAGE 2

NARRATIVE SUMMARY

40BJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Project Purpose:

i. To develop new high yielding rice

varieties and cultural practices for
specified rice types of regional
.priority.

2. To disseminate high yielding

varieties and related cultural practices

to West African Farmers.

Conditions that will indlcate
purpose has been achieved: Fad-of-
Project status.

*1.a. FY 1981 (Rokupr)

FY 1982 (Mopti)

New lines and methods yleld higher
than currently recommend varieties
and methods under farm conditions.
1.b. FY 1979 (Rokupr)

FY 1980 (Mopti)

Rice lines and methods developed
displaying certain targeted
characters, e.g., higher yield,
better disease, pest, or weed
resistance, elongation.

*l.c. FY 1979

Screening results in identifica-
tion of material and methods with
promise for research tarpets
achievement.

l.d. FY 1977
Research workplans and experiments
adhere to regional priorities.

2.a. FY 1979

Varieties and practices developed
are being field tested and demon-
strated via national programs.

*]1.a. Field trials records—-—
comparison of ylelds based on
field trlals.

*{.b. Records of experimental
results —— Targeted characters
have been demonstrated under
exper fmental conditions.

*1.c. Recards of experimental
results--Experiments have indicated
iigh potential brecding materials
and methods for further study.

*#]1.d. Research workplans approved
by WARDA.

2.a. Assessment based on research
gtation and extension agency
reports as to whether recommended
varleties are being ficld tested
and extended.

1) FY 77 and 79 - Initlal and
final trainee rice skill test
scores of WARDA-trained rice pro-
duction apecianlists.

1. Coordinated rice research, where
research stations concentrate efforts
on rice types of regional priority
and share research results with other
stations 1is more efficlent thun
research where national stations
pursue only national objectives in
relative [solation.

2.a. Member countries suppert rice
extenslion programs in support of
traditional fmall farmers.

2.b. Trained rice productfon staff
(ouLputs) are assigned to plan and
implement rice extensfon training
courses and extension programs.

2.c. That other inputsa necded for
adoption of modern technology --
credit, organization, fetilizer, etc.
are provided.

2.d. Effective linkages are esta-
blished by WARDA and national agencies
between research and extension agencies.
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ANKEX A

Project Title & Number:

PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

PAGE 3

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Project Purpose:

Conditions that will indicate
purpose has heen achieved: End-of-
Project status.

2.b. FY 1979

WARDA trained personnel operating
at higher capability and produc-
tivity.

2) Number of rice specialists
tralned by WARDA trafned rice
production apectalists.

3) Capability of extensfon
agents trained by WARDA - trained
rice production specialists (an
indicated by rice skills tesrt
scores).

4) Productivity of extengion
agente trained by WARDA - traincd
rice production specialists as
indicated by (a) the number of
farmers reached (b) the crop
ylelds of farmers reached (perhapr
in farmer demonstrator Ficlds or
designed experimental farmer field
trails areas).
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ANNEX A

Project Title & Number:

PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

TACE. &

NARRATIVE SUMMARY

"|OBIECTIVELY VERIFIABLE INDICATORS

MEANS OF VERTFICATION

IMPORTANT AGSUMPTIONS

—Project Outputs:

1. Integrated rice research experi-
ments in (a) brecding (b) pathology

(c) entomology (d) weed control (e)
fertilization (f) cultural practices,
etc. which address the major constraints
to increase ylelds and production of

the priority rice types, i.e., floating
and deep water rice, mangrove swamp

rice and irripgated rice for Sahel river
basin development.

2. Trained African scientists.

3. Trained rice production and
research staff.
4. Established training center.
*5. Establishment of research facili-
ties at Rokupr (mangrove swamp rice
regearch) and at Mopti (deep water and
"floating rice research).

*6. Mopti station program to field
test and extend research results.

Magnitude of Qutputs:

1. Rice research plans will be
developed for each rescarch sta-
tion identifying the primary
conatraints to be addressed and
describing and scheduling (to the
extent reasonable) each scientist's
activities. '

2.a. Assistant scientist work as
understudies for WARDA financed
seninr scientists.

2.b. African assistant sclentists
complete post-graduate tralning:
8 in FY 1976, 3 in FY 1978.

3. Ninety rice production staff
trained annually at Johnsonville.

4. Dormitory constructed, training
plots built, translation and other
equipment installed.

*5. Housing, offices, laboratories
and experimental plots constructed,
equipped; administrative systems
inplace and station in operation.
K TABLE 13 schedules Mopti Station
construction/installation schedule)

1. Assessment of research acti-
vities against station rasearch
workplans.

Outside Research

2. WARDA reocrds.

3. Tralning Centecr records.

4. Training center in full
operation.

5. Rokupr Moptl WARDA resecarch
underway.

*6. Mopti station records and
reports.

1. Station research workplans are
designed to integrate research efforts
whereby WARDA and natfonal scientlsts
comprises a slnple team, under uni-
lateral scientific leadership,
addressing research objectives jointly
set out in the workplan. This araume
also that WARDA activities, l.e., Wi,
W2, W3, and Wi are {ntegrated at the
station level as mutually reinforcing
activities/projects.

2. WARDA staff as supplemented by
ATD's training inputs is adequate to
design and conduct a training curri-
culum and program for rice production
staffl.

3. Personnel trained under this
project, espcclially the African research
reientists, serve after training in
research work as intended.

4. Other donors and national govern-
ments provide station inputs as planned.

*5. WARDA routinely introduces tMopti-
developed materials, methods 1into
regional trinls.
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ANNEX A

Project Title & Number:

PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

PAGE 5

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMI'TIONS

Project Qutputs:

Magnitude of OQutputs:

*6.a. Field trialgr planned and
underway. .

6.b. Technical instructions
developed re recommendedproduction
packages".

6.c. Training courscs and
materials developed for field
trials officers.

*6. Operation Riz Mopti and other
selected national agencies support
preliminary field trials of Mopti
materinls.
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ANNEX A

Project Title & Number: _ WARDA

PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

PAGE 6

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERTFICATION

IMPORTANT ASSUMPTIONS

Project Inputs:

1. Research inputs are: (a) personnel-
plant breeders, pathologists, entomolo-
gists, weed specialists, short-term
consultants, administrative staff (b)
construction and commodities —- office,
laboratory equipment, green and screen
houses, land development, seed processing
and storage facilities, vehicles, etc.
(c) trailning -- postgraduate and under-
study training for African scientists.

2. Training inputs are: (a) personnel--

. training director, farm manager, admin

gtaff, (b) construction and commodities--
40 wan dormitory (including comstruction
design), training and translation equip-
ment, vehicles.

NOTE: The original logical framewo
of the Mopti activity. A mo
in Annex B.

Implementation Target (Type and
Quantity)

1. Annex schedules inputs and
costs for the research and develop-
ment programs.

2. A more detalled input-output
implementation plan will bhe
developed immediately following
PP approval to schedule activities
and targets.

rk statement of inputs has not been
e detailed explanation of Mopti act

1. WARDA/mational government
fmplementation plans.

2. WARDA/USATD budget agreementa
and grant agreements.

3. End of project evaluation by
AID consultants.

fevised to reflect changes introduced
jvity inputs is presented in Project

D

1. Technical experts are available
and can be recruited on schedule

at the funding levels Indicated to
serve at the selected rescarch rites.

2. Fquipment and supplies can be
procured on schedule.

3. WARDA members can allocate per-
sonnel to these positions to be
trained.

by the addition
escription and
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ANREX B. TABLE 1 PROJECT (DSTS -- WARDA - MOPTI ACTIVLTY
¢ YEAR TOTAL FY 76 Y 77 FY 78 . FY 719 FY_80
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
I. INVESTMENT COSTS
A, CONSTRUCTION .
1, tiousing . 566, 245,0 321.8
a.6 staff houses,230 m”en@$53,360 ea 320.2 320.2
b.Housing eite development - foundation/
embanking (15,000m%).
Fencing (1600 m. incl. entrance gate) 1
water and electrical systems 265.0-/ 245.0
¢.Guard house 1.6 1.6
2. Experiment Station buildinps 127.2 127,2*%
a.1 Administrative (130 mZ)office 30,2 30.2
b.3 laboratorics (incl. 2 officeas ea.) 66.3 66.3
c.1l treshing floor 7.0 7.0
d.green house (for breeding work) 15.6 15.6
e.screen house (for entomology) 8.1 8.1
1, Hydraulic infrastructure at 1
experimental station 59.0 59.0
4. Engineering planning/design;Construc-
tion supervision (24 mm) 27,0 27.0
CONSTRUCTION SUBTOTAL 780.0 331.0 449 .0

17 Morgan's $214.5 thousand figure (Bamako 04226) rounded up for 6

2/ WARDA'

* - Saudi Arabia funds.

[
\

s $90,000 figure minue $30,200 for B 450 gal/minute pumps at 3,780 ea. C.1.F.

house site instead of 4 house site.




YEAR_TOTAL FY 76 FY 77 FY 78 X 79 FY 80
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
B. EQUIPMENT
1. Electrical generators . 3/
1 60 kw and 1 2) kw 25.0= 25.0
2. Water pumps for station irrigation
. gystem
8 units %50 gal./min. ea.(l unit = 4/
$3,500 CIF) 3Jo. 30.0
3. Agricultural Equipment 32.0 32.0
a.l tractor 9.0 9.0
b.l leveling blade 1.2 1.2
c.1l hydraulic backhoe 4.0 4,0
d.,1 disc plow 2.0 2.0
. e.1l mould board plow 2.0 2.0
.2 £,1 disk harrow 1.5 1.5
© g.2-3 treshing machines (incl. single
panicle tresher & emall laboratory
thresher) 6.2 6.2
h.l seed drill 1.6 1.6
i.sprayers - other smcll equipment 1.0 1.0
J.trailer 2.5 2,5
k.tools 1.0 1.0
&, Transportation equipment + gpare parts f{ 35,0 7.0 28,0*
a.2 sedans @ 3,500 14.0 7.0 7.0
b.l plckup truck 7.0 7.0
c.l boat + outboard 4.0 4.0
10.0 10.0

d.1 truck (4 tons)

2751.1,500 F.0.B. for 60 kw generator plus 7,000 F.0.B. for 30 kw generator + 35Z insurance, freight.

4/ $2,800 each for 8 450 gal/min pumps + 357 insurance, freight.

#- Saudi Arabia Funds




85.

B_YEAR TOTAL FY 76 FY 77 FY 78 FY 79 EY 80
TOTAL TOTAL TOTAL TUTAL TOTAL TOTAL
B. Equipment (cont'd.) ,

S. 0Office Equipment = . 22.4 21.8* 0.6
a.2 expert desks 1.6 1.6
b.5 assistant deske . 3.0 2.4 0.6
c.other desks, cupboards filing cabinets 4,0 4.0
d.2 calculators . 1.4 1.4
e.4 typewriters 1.2 1.2
£.1 photocopy machine 1.2 ‘1.2
£.20 air-conditioners 10.0 10.0

6. Laboratory equipment 70,0 12,0 23.0* 35.0

EQUIPMENT SUBTQTAL 214.4 106.0 72.8*% 5.6
SUBTOTAL (A + B) 994.4 431.0 521.8 35.6
INVESTMENT TOTAL 994,54 437.0 521.8 35.6
II. OPERATIONAL COSTS
A. DIRECT COSTS .

1. Pergonnel= 448,2 93,0 176.2 179.2 186,0 186.0
a.Station Director @ 55,000 27.5 55.0 55.0 55.0 55.0
b.Deputy station director @ 35,000 25.0 35.0 35.0 35.0 35.0
c.Assistant experts four @ 6,000 12.0 24,0 24,0 30.0 30.0
d.Farm manager @ 6,000 2.0 3.0 6.0 6.0 6.0
e.Research/Extension Off 10.C 30.0 30.0 30.0 30.0
f.Admin/Finance Off 3.0 4,0 4,0 4.0 4.0
g.4 fleld assistants 1.2 2.4 2.4 2.4 2.4
h.bookkeeper 0.8 1.4 1.4 1.4 1.4
1.4 clerk/typists 1.0 3.0 3.0 4,0 4.0
j.6 lab. assistants 2.7 3.0 3.0 3.0 3.0

5/ Minor upward adjustments a WARDA's figures

6/ In FY 1977, personnel cost are funded for 6 months, i.e., Jan. - June 1977,

* - Saudi Arabia Funds



g6,

[% YEAR TOTAL FY 76 FY 77 FY 78 FY 79 EY 80
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
1. Personnel (Cont'd)
k. 3 artisans 0.5 2.4 0.8 0.8 0.8
1, store keeper 1.3 1.0% 2.5 2.5 2,5
m. 3 drivers 0.9 1.8 1.8 1.8 1.8
n, tractor driver 0.3 . 0.6% 0.6 0.6 0.6
0. 2 measengers 0.5 1.0* 1.0 1.0 1.0
p. 3 maids 0.8 1.6* 1.5 1.5 1.5
q. 2 watchmen 0.5 1.0* 1.0 1.0 1.0
r. laborers (5000 man-days) 3.0 6.0% 6.0 6.0 6.0
2. Housing rental (60 months + 6 scientists x 54,0 18,0 18,0* 18.0
10 months each)
3. Iravel and/or Study 35,0 7.0 7.0% 7. 7.0 7.0
4, Misc. Technical Assistance 76,0 10,0* 22.0 22,0 22.0
a, Visiting consultants (80 man days =
40 man days/yr.= 10 days/discipline/yr) 5.0 10.0 10.0 10.0
b. Inatitutional services 5.0 12.0 12,0 12,0
5. Offi .- jupplies 48,7 8.5*% 13.4 13.4 13.4
a. Relerence natjonals, journals 2,0 0.5 0.5 0.5
b. stationary 1.0 2.0 2.0 2,0
c. photocopy paper 0.2 0.4 0.4 0.4
d. public ctilities - 5.0 10.0 10.0 10.0
e, postal 0.3 0.5 0.5 0.5
6. Laboratory costs 44,0 11,0* 11,0 11.0 11.0
a. supplies entomology 3.0 3.0 1.0 1.0
b, supplies plant breeding 2.5 2.5 2.5 2.5
c. supplies weed research 2.5 2,5 2.5 2,5
d, miscellaneous -~ pots, plastic bags,
3.0 3.0 3.0 3.0

netting etc.

*Saudi Arabia Funds




2 _YEAR TOTAL FY 76 FY 77 FY 78 EY 79 FY 80

87,

TOTAL TUTAL TOTAL TOTAL TOTAL TOTAL
Experimental Parm 164.0 29.0*% . 45.0 45,0 45.0
a. Fertillzer & chemlcals 50 hr @ $200 10.0 10.0 10,0 10.0
b. Tractor 1000 hrs @ 3. hr. . 3.0 3.0 3.0 3.0
c, Car & pickup @ 1,500 ea N 3.0 3.0 3.0 3.0
d. Truck 3.0 3.0 3.0 3.0
e, Pumping cost ) 2.0 2.0 2.0 2.0
£, Maintenance/spare parts for agri equip 1.0 2.0 2.0 2.0
g. Tools, bags, etc. 50 hr @ 50.00 2.5 2.5 2.5 2.5
h. .Boat miintenance 0.5 0.5 0.5 0.5
i. Maintenance & housing, ronds 2.0 10.0 10.0 10.0
J. Operat fon/maintenance generators 2.0 10.0 10.0 10.0
SUBTOTAL, DIRECT COSTS 1,242.1 118,0 259.7 295.6 284.4 284,4
OPERATIONS TOTAL 1,242.1 118.0 259.7 32;12 280,45 28&.&
I. PARTICIPANT TRAINING 254,0 64,0 50,0 70.0 70.0
1. 12 mos. English training . 16.0 16.0 16.0 16.0
2. 48 wonths post graduate study 48,0 36.01/ 34,0 34.0
3. Ph.D. Tralining 20.0 20,0
SUBTOTAL, PARTICIPANT TRNG 254.0 64.0 50.0 70.0 70,0
. CONTINGENCY (5% SIMPLE) 59.4 ‘ 33.8 12,8 12.8
INFIATION (107 compounded annually) 211.1 89.1 122.0
SUBTOTAL, lst _THREE YEARS 1,815.5 555.0 gas. s 415.0
GRAND_TOTAL 2,761, 335.0  Bass 5,0 456,3 489.2

7/ 34 months post ﬁrnduate training.

8/ $100,000 of Saudi Arabla funds available in FY 76, however prefer to use Saudl
funds.to supplement U.S. funds where possible. Expect that entire $300,000
will be expended in CY 77 when funding requirements are clearer,

*  Saudi Arabia funds.



ANNEX B. TABLE 2. IOCAL COSTS -- WARDA - MOP'T] ACTLIVITY
5_YEAR-TOTAL FY 76 FY 77 FY 78 FY 79 FY 80
I. INVESTMENT COSTS
I
A. CONSTRUCTION
1. Housing 2 368.9 159.3 209.7
a. 6 staff houses, 230 m%ea@$53,360 ea 208.1 208.1
b.Housing site dcve]ogment - foundation/
embanking (15,000m<).
. Fencing (1600 m. incl. entrance gate): Y,
3 Water and electrical systems 159.3= 159.3
c. Guard house 1.6 1.6
2. Experiment Station Buildings 85.1 85. 1*
a. 1 Administrative (130 m?) office 19.6 196
b. 3 Laboratories (inecl. 2 officeas ea.) 43.1 43.1
c. 1 treshing floor 7.0 *7.0
d. green house (for breeding work) 10.1 10.1
e. screen house (for entomology) 5.3 5.3
3. Hydraulic infrastructure at 2/
experimental station 59.0 59.0
4. Engineering planning/desipn; Construc- 27.0 27.0
tion supervigion (24 mm)
CONSTRUCTION SUBTOTAL (IL.C) 540.1 245.3 294.7

1/ Morgan's $214.5 thousand figure (Bamako 04226) rounded up for 6 house site instead of 4 house site.

2/ WARDA's $90,000 figure minus $30,200 for B 450 gal/minute pumps at 3,780 ea. C.I.F.

* - Saudi Arabla funds.




3 _YEAR TOTAL

FY 76

B. EQUIPMENT

1. Electrical generators -
1 60 kw and 1 30 kw

2. Water pumpsg for station irrigation
systemn .
8 units 450 gal./min. ea.(l unit =
$3,500 CIiF)

3. Agricultural Equipment

a.l tractor

b.1l leveling blade

c.1 hydraulic backhoe

d.1 disc plow

c.l mould board plow

f.1l disk harrow

g.2-3 treshing machineas (incl. single
panicle tresher & small laboratory
thresher)

h.1l seced drill

i.sprayers - other small equipment

jo.trailer

k.tools

89.

4, Transportation equipment + spare parts

n.2 sedans @ 3,500
b.1l pickup truck
c.1l boat + outboard
d.1l truck (4 tons)

3/%11,500 F.0.B, for 60 kw generator plus 7,000 F.0.B. for 30 kw generator + 357 insurance, freight.

&4/ 62,800 each for 8 450 gal/min pumps + 357 insurance, freight.

*- 3audil Arabia Funds




5 YEAR TOTAL

FY 77

2
2

FY 80

B. Bquipment (cont'd.) s/
S. Office Equipment =

a.2 expert desks

b.5 assistant desks -

c.other desks, cupboards filing cabinets
d.2 calculators )

e.4 typewriters

f.1 photocopy wachine

g£.20 alr-conditioners

6. Laboratory equipment

g’ EQUIPMENT SUBTOTAL
SUBTOTAL (A + B)

INVESTMENT TOTAL

11. OPERATIONAL COSTS

- A. DIRECT COSTS ,

1. Personnel=
a.Station Director @ 55,000
b.Deputy station director @ 35,000
c.Asgistant experts Eour @ 6,000
d,Farm manager @ 6,000
e.Research/Extension OEf
f.Admin/Finance Off
g.4 fleld assistants
h,bookkeeper
i.46 clerk/typists
jo&s 1ab, assistants

2/ Minor upward adjustments WARDA's figures

6/ In FY 1977, personnel cost are funded for 6 months, i.e., Jan. - June

* - Saudi Arabia Funds
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3 YEAR TOTAL FY 76 EY 77 kY 78 FY 79
1. Personnel (Cont'd)
k. 3 artigans 0.5 2.4 0.8 0.8 0.8
i 1. store keeper 1.3 1.0% 2.5 2.5 2.5
m. 3 drivers : 0.9 1.8 1.8 1.8 1.8
n. tractor driver 0.3 0.6% 0.6 0.6 0.6
0. 2 messengers ) 0.5 1.0+ 1.0 1.0 1.0
P. 3 maids 0.8 1.6% 1.5 1.5 1.5
q. 2 watchmen 0.5 1.0% 1.0 1.0 1.0
r. laboreres (5000 man-days) 3.0 6.0% 6.0 6.0 6.0
2, llouaing rental (GO months + 6 gcientistg x 54,0 18.0 18.0* 18,0
10 months each) .
3. Travel and/or Study 35.0 7.0 7.0% 7.0 7.0
4. Misc. Technical Assistance - - = =
8. Viaiting consultants (80 man days =
- 40 man days/yr.= 10 days/discipline/yr)
S b, Institutional services
5. Office Supplies 48,7 B.5* 13.4 13.4
t a. Reference nationals, journals . 2.0 0.5 0.5
b. stationary 1.0 2.0 2.0
v c. photocopy paper 0.2 0.4 0.4
d, public utilities 5.0 10.0 10.0
e, postal 0.3 0.5 0.5
6. Laboratory costg 44,0 11,0 11,0 11,0
a. supplies entomology 3.0 3.0 1.0
b. supplies plant breeding 2.5 2.5 2.5
c. supplies weed regearch 2.5 2,5 2,5
d. miscellaneous -- pots, plastic bags,
netting etc, 3.0 3.0 3.0
*Saudi Arabia Funds




N\

2 YEAR TOTAL  FY 76 FY 77 Fy 78 FY 79 FY 80
Experimental Parm 164,0 29.0% 45.0 45.0 45,0
a. Fertilizer & chemicals 50 hr @ $200 10.0 10.0 10.0 10.0
b. Tractor 1000 hrs @ 3, hr. . 3.0 3.0 3.0 3.0
c. Car & pickup @ 1,500 ea 3.0 3.0 3.0 3.0
d. Truck - 3.0 3.0 3.0 3.0
e, Pumping cost 2.0 2.0 2.0 2.0
f. Maintemance/spare parts for agri equip 1.0 2.0 2.0 2.0
g. Tools, bags, etc. 50 hr @ 50.00 ’ 2.5 2.5 2.5 2.5
h., Boat maintenance 0.5 0.5 0.5 0.5
i. Maintenance € housing, roads 2,0 10.0 10.0 10.0
J. Operation/maintenance generators 2.0 10.0 10.0 10.0
L]
I .
1c
OPERATIONS TOTAL (1€) 753.6 65.5 159,7 183,6 1724 1724
f. PARTICIPANT TRAINING
1. 12 mos. English training
2. 48 months post graduate study
3., Ph.D. Training
. CNNTINGENCY (57 SIMPLE) IC = 697, #%,_? v - - 23.3 8.8 8.
INFLATION (107 compounded annually) 15, - - - 65:5: 1
GRAND TOTAL (iC) 1,480,4 310, 8 54,4 2069 2h2,7 265.5

34 months post 5raduate training.

$100,000 of Saudi Arabia funds available in FY 76, however prefer to use Saudi
funds to supplement U.S. funds where possible. Expect that entire $300,000
will be expended in CY 77 when funding requirements are clearer,

Saudi Arabia funds,
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ANNEX C - Surmary Degcription of WARDA Activities

WARDA activities are divided organizationally into four main offices:
the Research Department, the Development Department, the Documentation
Division and the Statistics and Data Processing Division.

(a) Research Department

-

In accordance with recommendations of the Scientific and Tachnical
Committee and the Steering Committee, the Governing Council of WARDA has esta-
blished priorizies for: setting up a network of standardizaed, coordinated
trials in the region comparing local and improved variaties of cice; esta-
blishing coordinated and standardized trials involving fertilizer application
and plant protection techniques; and reinforcing selected research stations
in the region to conduct applied research and breeding programs for varietal
improvement ou the four main rice types ~ urland rice, tidal mangrove swamp
rice, irrigacted rice, and deep water and fluating rice. Implementation of
these programs involves an annual rice res=arch meeting attended by repre-
sentatives of the region and iacternational imstitutes - the use of consultants
for special subjects - and the recruitment of research workers in the region
for training.

Under the cuordinated trials program which is now completing its
third year, "Initial Evaluation Tests" and "Preliminary Variety Trials' are
being conducted at about 30 sites throughout the region including the Inter-
national Institute of Tropical Agriculture (IITA) at Ibadan, Nigeria. The
training of fiald assisctants has helped to obcain better uniformicy and zore
reliable results in the cocduct of the trials. The sead laboratory, built
with AID assistance, was completed ia December 1974, and is now distributing
seeds for the coordinated trials after testing for germinacion and purity
and treating seeds for nematodes and insect infestation. The Seed Laboratory
has its nursery farm at the Liberian Central Agricultural Zxperiment Station,
located at Suakoko. It also cooperates with the Moor Plantacion Zxperimental
Station at Ibadam, Nigerila, which acts as quarantina station for all seeds
introduced from outside che ragion. WARDA has racently built an additional
three greenhouses and thrae test cubicles to accelerata the control of seed
samples coming from outside the reglon. WARDA'S program to rainforce
selected rice research stations i3 znaking excellent progress although ori-
ginal estimates of time necessary for project design and implemantacion had
been highly opcimistic. With the assistance of IRAT the program of rasearch
on rainfed rice ac Bouake in the Ivory Coast is in full swing. With assis-
tance from UNDP, che U.X. and AID zood progress is being mada in buildin
added capacity for research at Roxkupr lice Research 3tation ia 3ierra Laone.
Wich the exception of recruitment of senior sciantific personnel, all acei-
vities are om schedule and it is planned cthat research work will reach ics
full capacity Yy September 1976 after che complation of all coastructionm
activitias, the delivery of all coomodities and the racruitment of all
research personnel. WARDA is currently looking to Carada to provide assis-
tance in building up the research capability in Senegal oa irrigated ri:ze.



ke

The means of accelerating research on deep water and floating rice are to be
provided by AID with some finencial assistance from Saudi Arabia.

The Training Program is one of WARDA's most important accivities.
With assistance from AID a Training Center is being established in Liberia
to train personnel from member countries ia rice production, water management,
rice processing, managing coordinated trials and other subjects of priority
concern to increasing rice production. The emphasis in all cases will be on
the training of trainers in order to obtain maximum impact in member countries.
The Training Center now under construction will be ready for occupancy by

April 1976.

(b) Develooment Department

This Department collects backgroun informacion on rice cultivaticn
in West Africa, ideatifies the constraints to increased rice production and
provides follow-up to WARDA's research programs through couducting special
studles, designidg projects, operating a seed multiplication farm, and organi-
zing speclal seminars and conferences.

The WARDA report "Development of Rice Cultivacion ‘in the Sahel
Countries" of Junme 1975, is an example of a special study for which AID pro-
vided the services of an aconomist. The seed nultiplication fara 1s axpected
to produce 75 tons of foundation seed in 1976 sufficient to meec about 30
percent of requirements. Consultant services have been extanded to all
aember countries to help design projects, assist in reorganizating extension
sarvices and in evaluating on-going projects. Seminars and conferences pro-
vide invaluable opportunities for the exchange of information and data. They
algo stimulace researcs in markecing, storage, pricing policies and other
socio-economic factors dealing with the problam of achileving self-sufficiency
ia rice in the regiom.

(¢) Documentacion Division

Apart from collecting and exchanging docuaents, che Docurentacion
Division distributes semi-annually co 2ach member country a bibliographic
index of documents om rice cultivaction in the region. The zaterial is
processed by computer and available in aicrofiche or photocopy fora. 4Also
produced semi-annually is listing of world rice references.

(d) Statistics and Data Processingz Division

This Division has received substantial assisctance from UNDP in the
past. Its major product is the Rice Stacistics Yearbook. Apart from back=-
stopping other departzents in statistical analysis and data processing, the
Statistics and Data Processing Division has met with consideraple success in
getting member countries to adopt uniform systems and procedures for reporting
statistical data although much more still reeds to be dona.



95

ANNEX D. WARDA-GOM Agreement.

AGREEMENT BETWEEN THE COVERM.ENT OF THE REPUBLIC OF
MALI AND |
THE WEST AFRICA RICE DEVELOPMENT ASSOCIATION (WARDA)
FOR THE IMPLEMENTATION OF THE WARDA REGIONAL RESEARCH
PROJECT ON FLOATING AND DEEF FLOODED RICE. .

s e -
[N

article II of.the YWARDA Constitution provides that

the Association and its staff, as well as persons
attending sessions of its organs in an official.capacity,
shall be granted in the territory of Member States-the
immunities, privileges and facilities which may be re-
quired for the proper exercise of the functions confered
on them by this constitution or by virtue of decismns'~
taken thereunder oy the apwropriate organs of the'
Association,

the scope of privileges and immunities of the Association,
its: property, funds and assets and its staff shall be
determined, mutatis mutandis in accordance with the

provisions of the Convention on Privileges and Immunities
of the Specializad Agencies of the Unitéd Nations;

WHEREAS .
Article IV of the WARDA Constitution provides that the
Member .States of the Association shall:

make available training and research. facilities and
land on such.terms and .conditions as may from time' -
to time be agreed with the appropriate organ of'the °
Association; . : et
make available national personne1 on such ‘conditions **
as may be agreed -upon by the appronriate organ of the’
Association;

supply. the Assocxatlon with such samples of plants,
rice. seeds. soil and other imaterial as required;



96.

WHEREAS

Article IX of the WARDA Constitution stipulates that:
nunder the authority of the Governing Council the
Executive Secretary shall be responsible for representing
the Association in its relations with States and Organiza-
tions and entering into contractual relations, on behalf
of the Association, with any individuals, corporatiohs or
other bodies or entities as may be necessary for the '
purpose of executing the approved programme of the
Association within the limits of the budget of the
Association; ' ' '

WHEREAS . :
Article X of the WARDA Constitution provides that: .

- [Member States may be required to make special gontributions

in kind or cash, in respect of programmes or projects
carried out in their territories, the nature and extent
of such contributions being determined by the Governing
Council by means of agreecents entered by the parties
concerned; , o o .

- the Association shall have the power to accept gifts,
legacies, grants, loans and other contributions In
kind or in cash from Governments and International or’
National:Organisations or Institutions and from other .-
sources, provided that such gifts, legacies, grants,
loans or other contributions are intended for the
furtherance' of the purposes of the Association;

- The Governing Council shall determine, by means of
financial regulations or otherwise, the conditions
under which the Ixecutive Secretary may accept gifts,
legacles, grants, loans and other contributions and
enter into appropriate agreesments with donors withott

a special authorisation from the Governing Councily--

and '

canasd
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WHEREAS

Financial Regulation X provides that gifts, legacies, grants,
loans or other contributions in kind or in cash.eeeiceeces
from Governments and International or National OrganiéaLﬁk
tions or Institutions may be accepted by ceeeeieneccansn

the Executive Secretary...¢eecseess..1it being understood
that the acceptance of any voluntary contributions which
directly or indirectly involves additional obligations -

for Member States shall in any event require the consent
of the Governing Council,

NOW THEREFORE

The CGovernment of the Republic of Mali (hereinafter called

"the Government") represented by H.E. Son Coulibaly,

Minister of Rural Development and

the West Africa Rice Developnent Association WARDA (hereinafter
called "the Association™), represented by Mr. Jacques Diouf,
Executive Secretary, hereby agree as follows:

Article 1

The Mopti North Rice Research Station will be the
3ite of the WARDA regional rescearch project on floating
and deep-flooded rice, aiming =t the development and
assistance for spreading the use of high yielding varieties
and cultural practices adspted to these types of rice
cultivation in West Africa.

Article 2

In view of the implenentation o? this proaect and
in accordance with Article II of the nARDA Constltutlon,
the Government shall supply
- developed land of an estimated area of 46. 5 ba
- the necessary land for the buildings planned
under the Phase I of the project, as well as
for foreseeable extensions ‘

ennnd
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- one house for the Director of the Station
- one office-laboratory
- three sheds

Article 3

The Government undertakes to put at the Association's
disposal, and according to the timetable establlshed by
the Association, officers for the following p051tlons- o

- five research assistants

- one administrative acssistant

- one farm manager

- four field assistants i

These members. of staff shall be released for ane year
perlod,‘at a time, but on-a renewable basis..

The Governmen® undertakes to renew the release of the
staff to the Association for cs long.as this shall be
requested. The Govermnient undertakes to take only
in case of serious misdeneanor the initiative of:with-
drawing a staff member. Such staff member shall be ,
replaced promptly ta xlng into consmderet1on hlS quallzlca-

tion.

Article &4 Sl

The Government undertakes to assist the Associztion in
the recruitment of staff’ in accordance with Malianilabour
laws, VNIRRT R Y

Staff already employed at the Mopti-Ibetemi station LT
shall, if equally qualified be given priority in recruit-
ment by the Assoc1at10n. To uhlS effe ct, the Rura’ Eeonomy
Institute will forwara to the kssocmatlon all necessary
information (quallfﬂcetlons, age, senlorlty, salerles,
etc.) together, w1t1 its recomucndatlons, on the staff
already employed at MOn Lot

Staff transfers Trom Government service. to the C

coend]
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Association shall be effected in such a way that the.-
Association shall not be responsible for the rig ghts .
acquired by this staff befwrc the trgnsfer°, 1ndemn1ty —-
for the termination of the contract, pension rizhts, etc.

Article 5 o - A ‘ e

The Rural Econory In=t1+ute shall be the Government
counterpart service.for the »rcject ioplenentation.

The Chief of the .grcnowmic Research Divisicn of Mali
Rural.Econony Institute shall te designated as the
responsible authority for the coordination of the
Governnent 2nd the Associnticn actions within the freme-
work of the project inpleirentation. As such, he shall
participate in a2ll programiing, supervision and
evaluation activities.

Article 6

The National Directorcte of Rural Engineering of Moli
shall carry out the rural cond civil engineering studies,
prepare plans and cost estimctes, preparc tenders and
select muppliers, and supervise rural and civil engineering
works.

It shall submi*t for thc :ssociaticn's apgrovel the
procedures considered most anaropriate for the different
categories of works tc be done.

It shall inform thc ssocizticn cf contracts and
tenders, as well as of wpodirfication i< considers
necessary during thc impleigntation of the works. The
Assosia*ion shall infor: the Director of Rurzl Engineering
of its decisions, on the “asis of the information
received, ,

The Directorate of Rural Engineering shall regularly
inform the Associaticn of the nrogress mace and the
difficulties encountersd.

coees/
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Article 7

Both parties agren to recoznize that it is essential
that the Mopti Rice Operc%ion and the WARDA regional
'research proaect on deep flooded and floating rice
establish close ccoperative rclations, partlcularlj,in
the following fields: : SIS
- conduct of multilocal trials and of demonstration
trials on" farrers’ fields,
- socio-economic studies in order to make research
workers aware of the nrcblems fzacing the farmers,
- seed multiplication - The research project will
" have to supply resulearly Zoundation sced to the
Mopti Rice Operztion and other similar projects.-
In this respect, it is necessary to have a
precise planning, in orfer to identify ths
varieties to e nultinli.:d and the quantity

of foundation seed to Hroduce.

Moreover, the Mopti Rice Onerntion and the WARDA regional
research project must ccoperzts in the use, naintenence
and repair of equipnent ~nd inirastructure,

Article 8

The Associztion shall uncertake to search for the
financing required fcor the investaents cocalcmcntarv to
the counterpartpéontributiov civen in kind by the
Government and which was indicatad in Article 2 above.
This includes in particular:

- five houses for the sznior staff, Malian and

expatriate |

- one guest house

- one office '

- three laboratories-offices

- finishing of lond develoonent

- punping equipnent

veses/
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- pumping equipnent

- agricultural equinnent

- stand-by generators

- ‘transportation equipitent

- laboratory and office esquipment

The Association shall a2lso undertake to eearch'for the -
financing of the technical studies and of the supervision
of the works. - ’ : '

Article 9

The Association shall undertake to search fo;"fﬁe'
financing of the operational costs of the nroaect staff
and equipnent. The fvrst oaase of the oroject shall
extend to the end of 19785,

Article 10

The Association shall sunnly the necessary international
staff for the implementation of the project. The Associa-
tion and its staff shall be granted in the territory of
Mali, the immunities, privileges and facilities required
for the proper exercise of the functions conferred on
them, in accordance with Article II of the Association's
Constitution. '

Article 11 .

The Association shall undertake to ensure fhe necessary
training for the Malaan research workers wao will be
placed at its disposal in order to prepare them to assuﬁe
the positions of research ass*stants and, Iater, fo '
replace the expatrlate staff,

(AN

Article 12

The Association shall consult with the Government on ;..
the matter of salaries and benefits of the Malian staff
employed by the project. '

conndl.
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Article 1

The Association shall hove the right to hand over
to the Government any staff weuber put at its dlsposal and
whose services would not be considered satlsfactory.' This
shall be done by letter, szﬁned by the Executive Secretary,
and supported by a detailed report. In such a case, the
Government will be required to nrovide 2 replucement.
Management of the staff governed by the Malian labour .aws.
will be done in accordance with these laws.

Article 14 : INTERPSETATIONM AND ARBITRATTON
In accordance with trticle XV of the Constitution

of the Assoc1aulon, any question in dispute thaot may arise
concerning the internretation or application of any pro-
vision of the Agreenent, which cannot be settled by the
parties concerned, shall be submitted to arbitratioﬁ by
an Arbitral Commission. The Arbitral Commission shall
be composed of three nembers noninated as follows:
(i) Each party shall nouinate one-erbitrator;
(ii) The third zrbitrctor, who shall be the
president of the hArbitral Commission, shall
e chosen by cgreenent between the arbitrators
nominated ty the parties. '
The decision of the Lrbitrol Commissich shall be binding
on the parties. - T
These provisions shall be. .withcut prejud;ce tc ;hb;
choice of any other node of settlement that the parties .
concerned may jointly cecice upen.
In case no agreed settloaent is achieved, the question
shall be subnitted tc the Ccverning Councxl for finzal
settlement. R s

Article l§ u\TRY INTO FORCE

This Agreement snﬂll entar into fcrc; on tha.dateuor .
its signature.
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ANNEX E - Waivers and Local Costs

1. WAIVERS

a. A procurement source waiver under M.0. 1412.1 is recommended to
permit the selection of a local or geographic code 941 (Selected Free World)
firm(s) to perform the construction services required for the construction
and improveuent of the Mopti-North Research Station, including the housing
area ,

Construction under the WARDA-Mopti Activity, amounting to $753.0
thousand (exclusive of GOM engineering services), is probably not suirable
for U.S. bids. There are no U.S.-owned or controlled construction firms in
Mali or that commonly do business in Mali. The relatively small size of the
construction element (compared to the amount that would normally be expected
to elicit U.S. bids), the relative inaccessibility of Mopti and the absence
of U.S. firms in Mali have cost implications which make it improbable that
G.S. firms could submit competitive bids. While Invitations for Bids (IF3)
will go to U.S. sources, simultaneous IFBs should go to local ccmstruction
firms in order to prevent possible construction delays.

5. A waiver of AID Regulation 7 restrictioms on financing the costs
of construction work performed by third country natiorals (TCY) is recommendec.

The local Malian coastruction firms which are most likely to bid
successfully on the project often employ third country nitionals in technical
positiouns. This waiver is needed to permit the best Malian firms to bid cu
the projent and to comstruct the research station facilities to required
specifications.

c. A walver of Section 636(i) of the 7TAA, as amended, which requires
that AID financing be rastricted to motor vehicles manufactured in the United
States is recommended for two Sedans, one pick-up truck and one 4-tom truck.
These vehicles, valued at an estimated $31,000, are required for senior
scientists' use and for tramsport of agricultural farm iaputs, produce acc
other commodities relatad to the experimental prograa.

U.S. vehicles are not suitable for use in Mali “here spare parts
and maincenance service are not available for U.S. vehicles. Parts and ser-
vice are available for French and Japanese supplied vehicles. The four
project vehicles would probably be supplied by dealers in neighboriag Ivory
Coast, from French or Japanese sources.

The absence of this waiver would be narnful to the interests of
the project and consequently, harmful to the interests of the United States,
Previous AID funded projects in Mali and in other of the poorest Sahelian
States have customarily waived 636(i) on the basis of this rationale.
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d. A waiver of procurement source and origin raquirements in
Handbook 15 for grant funded commodities is recommended from Code 000 (U.S.)
to, in part, Code 935 (Special Free World) and in part, Code 941 (Selected
Free World) for buillding productes and materials valued at an estimated $240
thousand; and to Code 935 for scientific instruments and laboratory equipment
valued at an estimated $35 thousand. The building products and materials
will be used in the construction of scientists' housing, laboratories, offices,
green house and a screen house and other facilities at the Mopti-North
Research Station. Of the estimated total $780.0 thousand allocated to this
construction, an estimated $24,0 thousand is expected to represent imported
products and materials including fixtures, plumbing systems, electrical
systems, window frames, reinforcing material, etc. U.S. materials are
generally not suitable for building construction in Mali nor are they avail-
able thru Malian construction industry procurement channels.

All zovernment construction in the country (including research
facilities) is built to standardized Government of Mali (GOM) specifications,
incorporating local and Imported materials available locally. GOM specifica-
tions are derived from French systems. U.S. supplied plumbing, electrical,
and other building materials would be incompatible with the Malian systems
already existing at the Mopti-North Research Station. Maintenance for U.S.
source products would be difficult in the absence of trained service personnel
and parts.

Failure to waive requirements for U.S. source grant funded
commodities would greatly increrase local construction costs and delay the
research station construction. Local firms, unfamiliar with U.S. produc:s
and with no regular source of supply for such products would find their costs
increased by the complexities relatad to procurezent and use. It is likely
that local firms would not be able to cope witl necessary adjustzents involved
in the use of U.S. products and materials -- in procurement, stafiing, traianing,
planning and use.

A portion of the $240 thousand for imported matarials are expected
te be European source, with the balance from Code 941 countries in West Africa.
As part of the REDSO/WA approval of the WARDA-Mopti bidding aad concract process,
the procurement of building materials from European Source will be minimized to
essential needs while U.S. and 941 procurement will be required to the maxiaum
extent Dossible,

A $35,000 waiver 1is requested for procurement of scientific iastru-
ments and laboratory equipment. ($35,000 represents fifty percent of the total
Mopti-Acitivty expenditure for instruments and lab equipment.) This waiver is
necessary to permit the procurement for Malian scientists of equipment with
which they are familiar and competent. Waiver has not been requested for
the full value of the lab equipment because U.S. lab equipment should be
suitable for a substantial portion of the needs.
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2. LOCAL COST

Local costs are estimated at $1480.4 thousand, or 54 percent of
total costs for the WARDA-Mopti Activity. Refer to Annex B, Table 2 for
a detailed local cost breakout. Principle local cost elements are estimated
as follows:

($000)

I. Comnstruction 540.1
1. Housing (site development;

scientists' housing) 368.9

2. Experimental Station Buildings 85.1

3. Hydraulic Infrastructure at
Experimental Station (land leveling;
construction of interior dikes,
irrigation and drairage ditches,
water control gates) 59.0

4. Engineering; Construction

Supervision 27.0

II. Overating Costs 753.2
1. Personnel 407.2

2. Housing rental 54.0

3. Travel/study 35.0

4. Office supplies 48.7

5. Laboratory supplies 44.0

6. Experimental farm supplies 164.0

III. Infla tion nlus Contingencies 186.7

(local cost set-aside)

GRAND TOTAL (local costs) $1,480.4

a—————
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Local cost components of construction are estimated at 65 percent of
the value of construction for most buildings. These local costs include
local labor, local building materials, the use of equipment services, and
local engineering and supervisory services.

Regarding "II. Operating Costs," these represent research station
operating costs including local staff salraties and local procurement of
expendible research station supplies and materials.

Contingency and inflatiop factors have been pro-rated and set aside
for local costs. .-

The level of local costs is appropriate considering the nature of the
project activity to develop regional African rice research capability in a
technically and ecologically important but isolated region of the Sahel.
Relatively large local inputs toward construction and research station
operation are required. '
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COMPLETION CONSTRUCTION AND START=UP PHASES OF ROUAUPR AND TRAINING
CENTER PROJECTS WHICH WILL REGUIRE ANGTHER 3=-4 MONTHS,
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ATD/# SOONEST): BEGIN AUOTE
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GRANT ASSISTANCE, THIS CERTIFICATIAN TAKES INTQ COMSIDERATION TrkE
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PROGRESSING ACCORDING TO SCHEDULE,

AND
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REALYZED nITHIN THE NEXT 3 = 4 MONTHS PERIOD FOLLUWING
WHICH WARUA RESQURCES CAN BE DEVOTEU TO FulL [MPLEMENTA-
TIGN UF ASSISTANCE UNDER THE SUBJECT GRANT,

SIGNED = STEREL

APRIL 7, 1976, END QUATE,
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