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This Project Paper is revised for the following reasons:
 

a. To include additional financing beginning in FY 76 for
 
expanding rice research facilities at Mopti, Mali. (PP Amendment
 
for Mopti Activity attached).
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five-year scope for the Mopti sub-activity which is necessgry for the
 
achievement of the project =-pose.
 

c. To modify project inputs and certain ccst estimates on the
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development at a level of $737,000 for FY 75, $1,030,000 for FY 76,
 
$125,000 for the Interim Quarter, S992,000 for FY 77, $863,000 for
 
FY 78, $930,000 for FY 79 and $489,000 for FY 80 for a total of
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I. Summary and Recommendations
 

A. FACESHEET - See Facesheet
 

B. RECOMENDATIONS 

1. It is recommended that the Rice Research and Production 

Project be amended to increase 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);
 

-- $530,000_!/
b. Additional grant requested in FY 1976 


2. Waiver of certain AID source and origin procurement requirements
 

and certain other regulations are included 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 geographic code 941 (Selected Free World)
 

firm(s) to perform the construction services required for the construc

tion and improvement of the Mcpti-North Rice Research Station.
 

b. A waiver of AID Regulation 7 restrictions on financing 

the costs of construction work performed by third country nationals. 

A waiver of Section 636(i) of the FAA, as amended,
c. 

which requires that AID financing be restricted to motor vehicles
 

Cost of the vehicles to be purchased
manufactured in the United States. 

Special Free ,orld)


is estimated at $31 thousandjprobably from code 935 sources 


d. A waiver of procurement source and origin requirements
 

for grant funded commodities from Code 000 (U.S.) to, in part, Code 935
 
(Selected Free Wcrld) for


(Special Free World) and, in part, Code 941 


building products and materials velued at an estimated $240 thousand;
 

and to Code 935 for scientific instruments and laboratory equipment
 

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
 

Projected local cost expenditures are
five year development period. 

detailed in Annex B, Table 2.
 

Further explanation and justification of waivers and local
4. 

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.O. 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 proe.eLt 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(i) of the Foreign Assistance Act of 1961, as amended, based upon the
 
special circumstances described in Annex E.
 

-- approves a procurement source waiver from Geographic Code 000
 
(U.S. only) to Geographic Code 935 (Selected Free 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, przvided, however, to the extent that any or all such
 
commodities can be procured from the U.S. or, a second preference, from
as 

other Geographic Code 941 countries without seriously impeding or otherwise
 
substantially affecting adversely achievement of project purposes, such
 
commodities shall be procured from such U.S. Code 941 source countries;
or 

and hereby certifies (a) that exclusion of procurement from 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 (b) that procurement
 
from the Code 941 
sources requested in Annex E is necessary to the attain
ment of U.S. foreign policy objectives or objectives of the Foreign
 
Assistance program.
 



C. SU1nARY PROjCT DESCiPTIii. 
-

the Rice Research and Productio n project
This amendment to 

will expand AID support to the Jest Africa Rice 
number 698-11-190-382 
Development Association (WARDA) to include 

the imnrovement and
 
at Monti,rice research program

of a dee water/floatingacceleration Supportas "WARDA-Mopti Activity').
Mali (henceforth referred to the 

element ofconstitutes a major
deep water/floating rice researchto 

support adaptive research at regional centers of 
WARDA's strategy to 

on rice types of regional priority. in 
in West Africaexcellence 

the WARDA strategy includes support to 
addition to the Mopti activity, 

Ivory Coast; mangrove swamp rice at 
upland rice research at Buoake, 

funded); and Sahel zone irrigated -. ce at
(AIDRokupr, Sierra Leone 


Richard Toll /Fanaye, Senegal.
 

would 'rovide an additional
the Monti activi,, AIDTo support for rice 

gant over five years to finance the salaries and support 


and equipping of facilities at the Mopti
scientists, the cons4action andoperating coss,initial research station
North Research Station, in thesupportCosts for contInued opera.Ing
participant training. 

fifth year of the activity would Ice apvroximatelY L5O,O00
fourth and 

the ^optI-.,th research station inz-frastrucu're 
annually. .uch of 

-olders and stationexerimental
inclucling the principal d.es, canals, 

.z"Cnertion 
buildings' site oas ccnst_--cted in 1971-74 under the 

is valued at:cising i-nfrastructure 
Monti" rice develorment Dro-ect. 

under the existig 
about $342,000. AID is cu:-rently providing $46,0CO 


finance one year of postgr-aduate training for each of four
 
grant to the o. ::orthscheduled fcr assignment to 
Malian assistant scientists -y-eeyears tocommitted t3CO,CCO over 
station. in 19706, Saudi Arabia 

Research Stat-lon.of the Ytot!-:orththe establishme n t 

Act'vity developof the A;A?DA-,optiis to
objective practicesThe overall cultural toimproved deop water/floating rice varieties and 


of sm-ll farmers in the ;ARA regIcn.

.roduction constraintsovercome team con .e.a..ngto -erfor as an integratedProject scientists are 

resources critical mass) on .e 
complementary scienti-fic guidance 

-e D c ded 
of mutual objectives. ScentI--c g5uidance will 

resolution Ccomittee, In coordInation 
by WARDA, t.bzough its Scientific and -ecnnlcal 

of ,!alland the :overr.ment crop research instizu-.."with international 
-rsons - for cron research in 

(GOM) Institut d' Economie Rural ( r), 
will -e hizsd-to-rrovide specIalIzed sort 

Mali. Scientist consultants 

term research assistance as required.
 

senior scientists and an aI-icult're research/Two expatriate 
Thc two ex-a.triate senior
 

extension liaison specialist will be 
arovided. 


as the statIon adectr and deputy for the entire servescientists will the key figure In 
period of the proJect. The director will bestation 

West Africa Rice DevelopmentFv 1976 A3S from
I/?roject name choanged in 

and Production.to RiceAssociation (WARDA) Research 



administering the research station and directing the daily scientific
work of the African assistant scientists. The deputy will greatly augment
the amount of effective direction available at 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 member countries
 
to provide information on Mopti trials and ascertain status of the
 
extension of research packages developed. The four Malian assistant
 
scientists, who will be completing training in June, 1976, will perform

research in breeding, agronomy, weed control and entomology u'Tder the
 
direction of the senior scientists. Two to four additional African

scientists will receive a 
 total of four years of similar postgraduate
training in the second year of the Mopt! activity. In the fourth and

fifth years of the activity, at least one Xalian scientist, who has
 
demonstrated capability and motivation, -will be sent for advanced
 
academic training.
 

Training and personnel will be -rovided to ccnduct innovative
 
farmer field trials and other activities to direct :.'ooti research to
actual farmer production constraints and to induce the dissemiration of

apronriate research results. Cne African specialist will be trained 
and assigned full-time to these "outreach" duties at the Nooti station 
which are to be fully integrated into the station's research program.
Taining is also for additional specialists for other countries, i.e., 
Niger and Guinea-3issau. 

Mopti-Ncrth is a new research station and a substantial amount of
additional inrastructure developzent' is required. Six houses will be 
built, one for each assistant scientist, one fcr the deputy station 
director and one guest house for visiting scientists and consultants. 
One house has already been constructed for the station director.
Several station buildings fill be construc-ted including an administrative 
building, three laboratory offices, a green house, a screen house and. a 
threshing floor. 
Certain sheds and storage -reas already exist. While

the basic exzerimental farm Infrastructure exists, cer.ain additional 
interior plot.develorment and hydraulic infrastrcture improvement is.

needed. Electrical, potable water and sewage systems, guard houses and 
fencing must be installed to service all of the above.
 

Station operating costs will be financed beginning Ln year two
of the vroject including staff salaries; office, lab, transportation and 
farm equipment and supplies.
 



Outputs axe 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. The attainment of
 
these outputs should lead to the achievement of project purpose, i.e., to
 
develop and disseminate improved rice varieties and ractices. Research
 
results are not very predictable but reasonable indicators of purpose
 
level achievement are summarized as EOPS conditions.
 

D. SU4hPAURY FIrNINGS. 

WARDA's mandate to coord!nate and support regional rice development 
efforts in order to attain regional self-sufficiency remains imperative. 
Rice continues to increase in importance as a food in West. Africa, and 
regional imports remain high ($235 million in 1974). Regional cooperation 
is critical for rice research because "no single2ountry can make the 
investment that cereal crop research requires. 

Deep ater/flcating rice research at :!op t has good potential for 
technological advance and economic benefit, if directed with sufficient 
resources toward farmer nroduction constraints. Cver 340,0C00 ha. of deen 
ater/floating -ice are cultIvated in the WAIDA region, representing about 

23 of the total area in rice. The potential for expanding the area and 
production of this rice ty~e appears large. Deeo water/flcating rice nay 
become relatively more imnortant in meeting regional rice consumption needs 
because of relatively hlgh yields, low development costs and lack of 
alternative uses for the flood land and water. 

The waters of the Niger River represent the most Lmportant 
development resource i the central Sahelian-Sudanlan zone of 4est Africa. 
Research at Mopti is not only ideally located frcm a tec.nIal standzont, 
but it could contrlbute L'-ortantly to the development of rice in the zone. 
The existence of the huge "Ce:ation Riz Moo ' (CE:!'" rice develot en 
project offers imnmediate onportunity t1o test and apply research results 
generated at Mopti.
 

By directing adaptive research toward farmer ..roductiCn ccnstraints 
and inducing the dissemination of research results to faers, the ::optl 
activity addresses two of the most serious constraints :o successful ain 
research in Africa--. the ijpvlicability and the non-applIcation of research 
results to farmers fields.'
 

2/ p. 122 Development Assistance ?roaam, CIA, :f 1975, A7D draft renort
 

Feb. 1975.
 

/ bid.Reference pages 114-126. 
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The Mopti activity will contribute importantly to developing 
African research scientists and infrastructure which are in short supply 
and ax~e critical to long term food self-sufficiency in West Africa. 

E. FROJECT ISSUES. 

In designing this activity, special consideration was given to
 
the following aspects:
 

1. Scientific leadershiD and staffing at the Mcrti 1orth Station 

The geographic _solaton and general lack of 3.nenities at 
Mopti are exzected to make _t d i_ F cult to recruit senior scientific 
personnel to serve there. This activity calls for a viable minimum of 
two senior staff, one a very experienced senior scientist as station 
director and one less experienced but highly trained scientist _.a 
complementary discipline. The remaining research positions will be filled 
by five assistant African scientists with practical postgr=-aduate training. 
The reliance on African scientists minimizes the need for e:ca~rates, 
greatly reduces costs and facilitates African scientific skills. :t -ay 
be necessary to rely on third-country nationals, rrobably frcn 3an-ladesh, 
India, Ceylon or Pakistan to fill one or mare of these two senior zcsitions 
in the event that no U.S. scientists are available.
 

2. Means for -anslati-n research in-o -cductton ':-eefls. 

Experience with cn research in LDCs has demonstrated t.e 
frequent inaol-icab~li.y or non-appli -cat..n of research results to farmers 
fields -- two secarate but related prooles. 

The .opt.activ._y inccr-orates elenen-s to adoress ;hese 
problems: 

a. CD research will be directed -o actual farner :r=duction 
constraints (seh.nical, economic and social' ident -.=ough farmer
field tests and social-econcmic farm researcn. 

b. The translation of researca results into :rcduction 
benefits depends cn a range of economic, social, :olitical and admin.

-
strative factors. :evertheless, the design emr zhses inc c r :ora"on of 
actions and liaison activities a- the :'ioDti ".orth and WA.RDA levels to 
facilitate "outreach" of.heresearch results. The mechanisms for outreach 

also include farmer field trials (demonstrations), direct YIopti-'North 
liaison with Malan extension .ersonnel and increased '/A.RDA emphasis on 
guiding national extension agencies.
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3. Project Management by WADRIA and the Government of Mali (GCM). 

While support to Mopti research is similar to current AID-

WARDA support to Rokupr research, the inputs and practical _roblems al 
Mopti-North are much greater. The Mopti-North station and research 
programs are comparatively much less develuoed. The station is more
 
geographically isolated from both WARDA and national government management.
 
Considerable WARDA-GOM collaboration is recuired at all phases of 
implementation, i.e. cons-uction, administration and research. Thus, 
the activity design specifi-es the appointment of a senior WARDA .'oject 
manager who can devote sufficient time to the '"oti activity, a CCM 
counterpart, and a WARDA-GCM Letter of Understarding spelling out mutual
 
implementation responsibilities, .r-ocedures and schedules.
 

F. Project Desi:--n Team 

Gary D. Ada.ms 
Rufus K. Walker 

Project Design Cfficer, AuR/DR 
Rice Research Consultant, 
retired, Ford Foundation 

Thomas E. Daves Agricultural Economis;, South 

Moses J. Morgan 
Dakota Sta-e Universi-y
Agricultural Engineer, REDSO/WA 

Francok, Faye 
Peter K. Daniells 

Field Trials Coordinator, WARDA 
WARDA -roject -anager, USAID/Li'ceria 

G. Additional AID/W roject Committee Staf' 

Charles Sanders Agriculture Officer, A.R/RA 
J. E. Hill Project Cfficer, AFR/RA 
Wendell Anderson Engineer, -=/E-GR 
Thomas A. Mtuntsinger General Counsel 

PART ii. 3ACGRXCU.D A'D DET.A D DESLR117TICU 

A. 3ACKGROND 

I. WARDA Prco.ms. 

Established in July I971, "-ARDA is now in its fifth year. The 
institutional machinery of WAP.DA has been streamlined to Im-prove efficiency 
and steps taken to =ovide for more rapid Aricanization of all staff
positions in the Secretariat. The several committees established to over

see and advise on WARDA programs are being reduced to two, the Governing 
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Council, comprised of member nation representatives, and the 
Scientific
 

Also, a special fund financed largely by member
 and Technical Committee. 

contributions isproposed to finance special projects 

for which external
 
which cannot be 

financing is not available; to finance rts of Drojects 
between the time a project is 

financed by the donors and to bridge gaps 
available.approved and funds actually become 

WARDA continues to attract intensive regional and international
 

a large volume of financial support. The operating budget
interest and 
for CY 1976 is expected to exceed $4.5 million, with $577,300 coming from 

member nation contributions. 

has been discussed in
important role of AID support to JA.RDAThe 	

initial $625,000 gant helped
the original PP, p. 14. In 1971, AID's 
finance WARDA's start-up and the W-1 varietal trials Urogram. In 1975 

regional research and extension trainingAID decided to support WARDA's 
In FY 1975, a 	$737,000 grant was authorized to finance scientist 

programs. 

for nangove rice research 

training, technical assistance and facilities 


at Rokupr, Sie-ra Leone, and the construction and operation of a regional
 
AID eraluationat Johunsonville, Liberia. An

rice production training center 
satisfactory a!though

of this project in 'November 1975 showed pogess to be 
overly optLmistic.original implementation schedules were 

original 1975were described in some detail in theWARDA prog.ms 	 curent rograms is attached as
PR. An undated suWmay of A3DA's 

Annex C to this P-1P amendment. 

2. 7,1o-oti Activity. 

WARDA requested AID support to region.al research at ..o-t-, 

and Richard Toll, Senegal (irrigated rIce)
Mali (deep water/fcat-i.g rice) 

to AID in 1974. The desIgn tea.i, which develored 
as Dart of its nrcrosal 

the PP for support to Rokuor and thne training center In Liberia, also
 

The team noted that
and Richard Toll in September 197L.visited Mopti 
reresen- impora-nt regional

both research 	activities appeared to 
that study was needed regarding project desigrn and 

initiatives, but more 
The FY 75 rant agreement th ;iADA

economic and technical feasibility. 
eight African 	research

included $105,000 for :ostgadua:e training---
to s-aff the Richard

assistants. 'These scientists were to be available 
should those activities be develosed.

Toll and Mopti stations later 

intention to 	 rovide additional funding to
The PP stated 	the 

under the WAR1A :roJect, pending the results of 
these research activities 

too vague to allow authorizat onwerefurther analysis. Cost estimates 

of funds for Hopti or Richard TDoll in the PP.
 



In 1975, UARDA proceeded with additional planning and analysis
of the two activities. A study -gas prepared on the rice economy and 
research ootential 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 Research 
Program or Deep dater and Floating Rice at Mopti North E-perimental Station, 
opti, Mali," 1975. 

Also, Dr. Chandler, the renowned former director bf 21RI, 
visited Mopti under Consultative Group auspices and exvressed a favorable
 
opinion of the WARDA plans.
 

AFR/A subsequently expressed -reference for the Mooti activity
because of the large numbers of small farmers engaged in the cultivation of 
deep water/floating rice and the more inmediate economic potential
represented. WARDA later entered into discussions with CIDA (Canada) for 
support to Richard Toll.
 

This PP amendment has been dated as a result of a design
team mission to Liberia and 14ali in October 1975 to appraise the revised 
WARDA roposal for supnort to the !'!opti activity. 

B. DETATTD ESJITi'. 

The 'Mopti activity represents an expanded but inte.al part of 
AID assistance to I.A3DA under the on-goirg =o-ect. The rationale for 
support to research on deep water/floa 4ng rIce at :opti, Hali is very
similar to the rationale for current A'D su.-ort zo mang.ove rice research 
at Rokupr, Sierra Leone. In each case, research su~port is being concen
tated on a rice type of regional :riority which has e.icusly received 
only diffused and sporadic resear.1 attention. 

The scope and cost of AID's con'.ribution to the Mopti actvity is 
much geater than to the Roku-r activity, however. ,ihereas rice research 
at Rokupr was an on-going and expanding activity heavl'-y sunrrted by the 
United kingdom and the U.., rice research at Monti has been largely 
discontinued because of the phased "ithdrawal of French (ERAT) support to 
crop research as a result of the planned ;iAR.EA rojec.. :-ence the design
of the Moti activity is ccnsiderably more detailed than was the Rouapr
activity design in the original '7P, reflecting the geater cost, complexity 
and AID role in the Monti ac-tivity as well as recent excerience in 
implementing the Rokupr act vity. 

While the goal, purpose and =rinciple outputs remain largely
unchanged, the logical framiework has been revised to reflect certain unique 



aspects ofthe Mopti activity as well as other refinements. The Mopti
 
activity is descibed below in terms of the revised logical framework.
 

B.I. Logical Framework 
I 

1. Goal.
 

The project goal is unchanged: "To increase the quantity and 
quality of rice production in West Africa in order to approach regional 
self0sufficiency."
 

2. Pur-ose.
 

a. Narrative Summary -- The twofold project purpose remains 
unchanged:
 

To develov new high yieldinz rice varieties and imnroved
 
cultural nractices for specified rice typDes of regional priority.
 

To disseminate hizh yielding varieties and imnroved cultural
 
Dractices to est African farmers. 

The Mopti research activity contributes principally to the 
first project purpose. Features have also been designed into the Mopti 
activity to contribute to the achievement of the second project purpose 
by strengthening the linkages at :.opti between research and dissemination. 

b. Objectively Verifiable Indicators and Means of 'er-.i- ;.ior. 

1) Research - The original P noted the unpredictability 
of research results and the consequent difficulties in specifying and 
scheduling "End of PFroject Status (EC-PS)" conditions indicating purpose 
level achievement. iNeverheless, the original PP design sneci..d 'CPS 
conditions according to reasonable expectations of research and training 
results. Research EOPS have been revised sli.hty. Reference able 1. 

The 1979 ECPS condition for the Roupr activity 
specifies the development of rice lines displaying :_iproved characters. 
Similar research results cannot be exp-ected at Moti unti! at least 1980 
because of the _ater start of project activities at Moti. T.e revised 
EOPS reflects this change in timing. 

Research station reports and records on field trials and 
experimental trials will be the primary means of verifying achievement of 
EOPS conditions.
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2) Dissemination - To indicate the impact of the Mopti
 
second
activity in "disseminating rice research results to farmers" (The 

project purpose), a new EOPS has been 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.
 

Evidence that Mopti "production packages" are being
 

widely tested or demonstrated by national research or extension agencies
 

is not Droof that the vital research outreach link has been fully achieved, 

but is a valid indicator that the Mopti research station and*'*IfARI)A are 

effectively establishing the essential organizational links to move 

research results out of the laboratory, Verification that Mopti recommended
 

packages are being field tested and extended will be provided by Mopti 

station records regarding its field trials programs. 

c. AsspLmptions 

at Mopti renresent only"Outreach" activities undertaken 
the initial steps required to disseminate improved rice varieties and
 

practices to farmers. Thus, the assumptions in the original PP remain
 
national researcih and extension agencies rovide the
essential, that is: 


support and resources necessary to meaningfully test or use new varieties
 

or practices in response to WA2DA guidance and encouragement. in a broad
 

sense this assumotion relates fundamentally to 'JA.DA's overall role in 
West Africa to efifectively coordLnate and guide the application of 

regional researc h and extension to rice production. 

3. Outnuts
 

A new output has been added to the logical framework -o reflect 

element of the oti research station activity.the "outreach" 

Output no. six -- A- MoptIt station proae/procedure cazable
 

of Mroviding answers to national goverrments and farmer ,oup problems
 

in order to incease farm prcducticn. This will necessitate field testing
 

by both dARDA and other agencies as well as extension by other agencies
 

of the research being developed or tested at opt'.
 

This output relates to the emphasis throughout this ac-.4v"y 

design to 1) relate and test research results under farm conditions;
 

2) direct the application of select research results to ascertain production
 

benefits in farmers fields; and 3) identify constraints at the farmer 
production level for referral to researchers for further research so as 
to assure maximum two way flow of information between :esearchers/production 
specialists/farmers.
 



Purpose 

(End 

FY 1981 (Hokupr) 
FY 1982 (lopti) 

FY 1979 (Rokupr) 

FY 1980 (Mopti) 


FY 19"/8 (Rokupr) 
FY 1079 (lopti) 

FY 1977 (llokupr) 
FY 1978 (Nopti) 

Table 1. Research Purpose Level "End 

Level Objectively Verifiable Indicators 


of Project Status (EOPS Conditions) 

Improved rice lines and related cultural 
methods developed which produce higher 
yields than currently recommended 
varieties and methods under farm con-
ditions. 

[ice lines and methods developed which 
display targeted characters related to 
higher yield or better disease, pest 
or weed resistance, or growth duration, 
dormacy, stem elogation, etc. 

Screening has resulted in the 
identification of materials with 
promise for achieving research 

targets, 

Rokupr and lopti research adheres to 
regional priorities, 

of Project Status" Cc-ditions. 

Means of Verification
 

Field trial records Comparison of yields 
based on field trials conducted by the WARDA. 
regional research stations and by other 
participating research stations and national. 
development or extension agencies. 

Records of experimental results -- Targeted 
characters have been demonstrated under 
experimental conditions at the WARDA 
regional research stations. 

Records of experimental results -- Experiments 
have indicated breeding materials and methods 
with apparent potential and these have been
 
selected for further work. 

Research workplan -- Existence and use of 
station workplans approved by WARDA. 
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WARDA supported regional research stresses applied research
 
with pospects for early pay back. Considerable useful information
 
developed at the !RAT 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 progams for early pay offs on 
relatively elementary cultural practices. (Reference "Economic Analysis" 
C.7., for further rationale and description' 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 recruited and sent to one year of 
specialized postgraduate training in rice research/extension production 
techniques. This Agicultural Extension/Research Liaison Specialist 
would be the key link between regional researchers and national apicultural 
agencies and producers, includtng farmers field trials and outreach. 
He will be responsible, under tiie direction of one of the two senior 
scientists to 1) prepare "simple production packages" of recor-nended 
practices in useable form for testing or outreach, 2) develop technical 
instructions related to the packages, 3) help plan and organize farmer 
field trials in conjunction 'ithWARDA and other coonerating agencies,
4) develop training materials and perhaps, even to assist,n planning, 
organizing and conducting training courses for CRM and other cooperating 
agency field trials or extension personnel, and 5) routinely coordinate
 
with WARDA regarding the intrcduction of new naterials into the WA?.DA 
"Preliminary variety trials(PVT)", Initial Evaluation Tests (IETs) or 
Coordinated trials (W-I), 6) Appraise farmer field trial results and 
provide anorouriate feedback to redirect the Yovt± research rrogam, 
7) Coordinate with the economic/social field research being conducted
 
by CR11 and provide apopriate feedback to redirect the Mopti research 
progam. in sum, he will be prLimarily responsible to relate the exeri
mental work to farmer conditions and to org-anize the dissemination and 
testing of M-opti research results. 

Objectively _Verifiable indicators - (,-aznritude of Cutnuts). 

a. OVIs for this new outpu- are:
 

1) Plans and methodologies developed to field test or 
demonstrate in farmers fields new varieties or practices developed cr 
being developed at Mopti. 

2) Technical instructions developed on recommended varieties 
and practices. 
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3) Training meaterials developed and courses organized to train 

research field trials 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 programs. 

can be provided by i) reference to
Verification of the output OVIs 
the Mop-,-.i station plans, instructions and reports specified above and 2) 

regional to determine Moptiobservation of WARDAs trials proVams if 

rLterials have been introduced. 

b. Other Outputs
 

Other important outputs on the original log frrame which have 

been modified slightly to reflect the Mopti activity and to otherwise
 

strenthen the nutvuts include:
 

I) Intearated rice research exzerim.ents in breeding, weed
 

control, entomolozr, aaonomic Dractices and atholozy to address the
 
of rice troes of regional Driorit7,tomajor constraints inceasinz yields and deen water/flcating rice atincludinr- nan =ore swa.m-i rice- at Ioinnir 

Mooti. The experinental pro-am at i-opti will be conducted by the four 

assistant scientists under directbn of the senior scientist station director
 

and his deputy. The eperzaents progam will further evaluate deep water/ 
floating rice production constraints and address those constraints through 

the identification and development of varieties, lines and cultural practices 
the high yield and targeted pest and disease resistantthat display 

writhcharacteristics. T-he ex.erimental pro zram will be coordinated the 

field trials ro-=m to lead to the develorment of iproved "recomrmended 
nroduction t-ackages". ',AD:DA has already made tentative arangements IfOr 
a team of experts from -ITA, L-T and IRRlto assist in -iannng the 
research program. 

Research exreriments at :'*opti will emphasize varietal
 
improvement; weed control, particularly of wild rices; agonomic practices;
 

and insect control, particularly against stem-borers. Research objectives
 
and approaches axe discussed in more detail under "Technical Analysis",
 
A.i.4. 

The objectively verifiable indicator related to this out"ut 

remains unchanged: Comparison of each individual scientist's actual 

experimental progam against the Individual progams outlined in the 

research station workpl-n. 
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Z) Tained African Scientists. 

African scientists are to be trained in various scientific
disciplines in order to conduct the experimental progam and to take over
station management at the end of 
 the project develoPment period.Malian scientists axe currently receiving one year of specialized 
Four 
post

graduate training, under the WAPDA project, in rice production and in
their individual scientific disciplines at IRRI* and BRRI** in rice
 agronomy, breeding, weed control and entomology. They will complete
their training in June 1976 and be assigned to the Hoti lforth 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 year
Mopti funding period, research ill be on-going for orly one 
to one and a
half years but field trials with existing information will be initiated
during the first 2 years. Additional AID funding would be required in
years four and five of the Mopti activity to fund the senior scientists
and to permit a meaningful period of research and on-the-job traLnng. 

Two to four additional assistant scientists rill beassigned to Mopti follo'ing postgraduate training to add depth and reduce
risk. 
One of these would be the agriculture research/extension liaison
specialist discussed above. 
One or tro of the assistant scientists who
have demonstrated their aptitude, competance and general suitability foradvanced scientific research and leadershin should be groomed through
additional training for the station directors job at the earliest, possIble

date.
 

Objectively VerifiableIndicators (for Mopti activity)
 

2.a. June 1976 Four Malian assistant scientists cclete one 
year postgraduate training.
 

2.b. December 1977 
 Newly requited assistant scientists
complete four man-years of ;os-.gaduate zraining. 

2.c. December 1978 -- Each of the four orIgInal assistantscientists have received 18 months OJT as members of an integated riceresearch team. 
One or two assistant scientists be selected for one 
to
two years each of academic post;raduate training to the M.S. or Ph.D. level. 

* International Rice Research instituze, Philippines 
• angledesh Rice Research Institute, 3angledesh 



on
Log Fame) 3) Establishment of Research Facilities. (Output no. 5 

This out ut.refers to the development of the research stationinfrastructure includin-: the Twhysical construction and ecuippinga I of
 
the station and the housing area and b) the establishment of the admini
strative systems (financial/accountin /ersonnel maintenance, etc.) reauired
 
for station oteration.
 

The research station and adjacent housing are& is to be

complete and -revared for full research operations within 21 months by

([ovember 1977). The infrastructure development Progam will complete

the development of the station which was partially constructed in 1971-74

under the Operation Rice :'opti (OR,)" Project. (Reference "Technical
Analysis" A.2., for more discussion of the existing Mooti North infra
structure)., 

a) Six scientists' houses - A house for the stationdirector has already been constructed at the tonti North site. Six more 
houses will be provided -- five for the four assistant scientists and the 
station deputy and one guest house to accormodate visiting consultant 
scientists and other visitors who are essential to the success of this 
activity. The housing area is located about 800 meters from the lopti
North station proper at a site provided by the GCM. Construction will 
be conducted to standard C M specifications for government facilities. 
Land escavation and foundation/e nbarczment preparation will be needed 
because of the low topogaphy of the area. 

b) Exveriment Station Buildinzs 

Administrative office -- This building will se -ve as
the office for the station director and deputy and certain a-imnistratIve/
clerical staff. Office s zace for the assistant scientists is urovided in
the three laboratories described below. OffIces ill be f--ni.shed with 
normal office furnishings, equipment and supplies. Office szace is at aminimum at the station, and some additional space may be available in the
nearby - AT building should the need arise. 

Laboratories/offices (3) -- three laboratories each
with two offices will be constructed to serve as the =rInciv!e work areas
for the scientists. One laboratory/office already exIsts at the station. 
Laboratories will also be equipped and supplied under the project and 
otherwise fully funded for operations as ;ill be the other physical
 
facilities.
 



-- 

22.
 

-- Will be constructed to permit
Threshing floor 

to rice harvesting and processing

the mechanical operations related -

drying, threshing, etc.
 

This building will be attached to one
 Green house --


of the laboratories and used principally 
for the rice breeders work.
 

This house will be used principally
Screen house 


for the entomologists work.
 

water and sewtage.

c) Electrical nower distribution system; 


not
 
For electircal power when Mopti city power 

is 

rovided with a self

provided, the station and housing areas 
will be 

Steady power supply is
 
contained back-up electrical generating 

system. 

control and instrumenttemperature and humidityneeded to nermit the 

performance needed for certain scientific 
work, as well as to allow the
 

to work in Iopti. Twoand inducementscientists' physical comfort 
to service the ex-periment station
 

electrical generators will be installed 

Air- conditioning will be installed
 (30 kw) and the housing area (60 kw). 


and sleeping areas accordi-g. to standard 
in certain offices, laboratories condition-ngneed and elegibility for air 
GCM regulations regarding the 

Electrical, water and sewage distribution
 at governmenit research stations. 


systems will also be installed as part 
of the station infrastructure.
 

Potable water will be acquired from 
.opt! City where 

the European Development Fund is financing 
the installation of a municipal 

potable water system to be completed 
in CY 1976.
 

d) Hydraulic infrastructure inmrovement 

at the .opti-
The experimental farm irrigation system 

chase.the CIRM constructionlargely completed during'North Station was 
however, in exr-erinental plot conditions and 

is needed,Some Lnrovement Some plo leveling, diking,
ri-nciple :olders.water control within the 

ditchs and installation 
of interior irigation and drainage

construction Prior to 
of water gates and mobile pumvjng stations will be carried out. 

survey of the stationa topogaphical
the experimental plot Lmrrovement, 

farm will be conducted by the COtIRural 
and the adjacent exoerimental 

will also do the
Rural Engineering Division

Engineering Division. The 
plan based on the topogazhic su-rey 

detailed hydraulic infrastructure 


and the detailed research workplan.
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e) Station Administrative Systems 

The non-scientific staff at the opti North station

will be comprised largely of experienced administrative personnel and
 
farm workers transferred from the Ibetemi station when Mopti '.forth
 
commences onerations in mid-1977.
 

The financial, supply, payroll, personnel and

mainterace systems to be North will be
applied at 1!opti mutu.ally

determined through -. APLA-GCO negotiations. An administrative officer
 
at the Mopti station will have principle responsibility for maintaining

station financial accounts and ensuring that administrative procedures

acceptible to WARDA and the GCM are applied. ;IARDA and the GCM will
 
provide technical assistance to the administrative systems and procedures

employed at Iopti Nrorth will be those normally used by the GO at 
all its 
research facilities. Some additional accountin-g and reporting requirements
will be applied to fulfill WARDA information needs. 

Objectively Verifiable Indicators. 

5.a. Achievement of the physical infrastructure outvuts will be 

indicated by comparing the completion and suitability of the structures to
 
the construction/equipping schedule and specifications. The construction
 
schedule and responsib1ittes have been broken out in table 13, as a
 
subnetwork to the PET.
 

5.b. Indicators that the essential adm-inistrative systems have 
been .roperly established on schedule are: 

1) Staff salaries are -ald pronptly and correctly. 

2) Buildings, equipment and "ehicies are maintained with only 
reasonable "down .tine". 

3) Funds for station development and operation are routinely
expended and accounted for by station management and promptly reimbursed 
by fARDA according to established procedures. Station operations are not 
delayed for financalt/accour.tng/, intenance/supply reasons. 

0. Assumptions 

Output level assumntions remain the saze: 1. All scientific 
disciplines will be integrated at Mopti into a research team approach. 
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2. WARDA and GOM research activities will be coordinated and integrated. 
3. Assistant scientists will serve in their assigned position after
 
training. 4. The national government will provide personnel and technical
 
inputs as agreed and on schedule.
 

4. In-uts.
 

Total Mopti activity costs over the five year period
will be $2,760.9 thousand primarily to finance the salaries and *upport 
for rice scientists, the construction and equipping cf facilities at the 
research station, and. research station operating costs. Principle 
expenditure (input) categories are summarized inAnnex 3. 

B.2. Technical Assistance. 

1. Station Director 

The senior scientists station director is the key figre in
 
the establishment of the rice research pro-am at '.4opti. He will be 
responsible for overall station management, the scientific direction of
 
the research and OJT trainins of the assistant scientists. if he can bel
 
appointed by early 1977, he can assist in administering WARDA's input
into the final stages of the physical and organizational estabish.ent 
of the station, and nreDare for the 1977-73 crop year research progra. 

The knowledge, experience, leadership and motivation of 
the station director will be crucial to the success of the Mopti activity. 
He must be broad-gaged enough, with the help of the station deputy and 
visiting consultants, to direct the research activities of the inexperienced 
assistant scientists to a high decree of technical exnertise Li the fields 
of entomology, weed control, breeding, agronomic research and related 
disciplnes, and to coordinate their individual research activities into 
a-,r Lntegated research effort directed at the priority research targets. 
He must have considerable e:c-.erience in directing crop research. Several 
years experience as the head of a division in a research station would be 
a minimum reauiement. 3ecause of the extremely isolated conditicns.and 
lack of amenities in Mopti, the director must be a rerson who can .perform 
well under difficult circumsta-nces. 

Normally, a senior scientist with the qualifications to fill 
this position would be a-n agroonist or a breeder, but the disciplinary 
requirements should be flexible since the characteris tics and leadership
required for this position are rare and more a function of the individual 
than of a Daticular scientific discipline. 
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Since the research effort has a regional focus, the stationdirector must become knowledgeable of rice conditions, cultural 
=actices

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 Mopti research proamrus with other closely related riceresearch programs, particularly at Binin Kebbi and Bedeggi in 'igeria
and with rice research stations in the Sudanian-Sahelian zone, including
Richard Toll, Senegal, and Kaedi, 2auritania. 

2. Denuty Station Director. 

Analysis of the 1-ionti station scientist staffing needs haslead to the conclusion that the zrovision of a second exatriate scientistwould be highly beneficial and -eatly reduce the heavy risk incumbent
in building a research progam around a single individual. Because ofthe anticipated difficulty in recruiting exmerienced senior scientists,
a less experienced but fully professionally qualified scientist uould
be considered for the station deputy position, perhaps a recently ,aduatedPh.D. He would assist the station director as directed in guiding andinstructing the assistant scientists, particularly in his speciality area.The deputy would be expected to geatly facilitate the research uro -ram,since the station director would pr-obably have heavy administrative and
liaison responsibilities during the initial year. 

The requirement for close CJT for the assistant scientistsanother Lmportant reason for funding a station deputy. 
is 

On the job training
is vital to the long range success of the 7.o0ti Drcam since the assistantscientists must become fully competent to continue meaningful rice research 
work when the expatriate scientists leave.
 

There is a high ack-nowledzed ris'K factor iM L.plermen-nL2z acomplex and costly research project jmder difficult circ--stances, almostentirely dependent on the health and diszosition of the sta;lcn director.
Having a second senior scientist would nrovide Lnsurance -hat -he research progam would not become moribund should one cr the other of senior
scientists not complete his asss!inen; as e:-ected. 

-te 

With both scientists on the job, the research ::rosn couldbenefit -eatly from continuity of supervision and trainin-. while oneor the other senior scientists was performing travel for essential liaison
 
or study purnposes, one would remain at the station. Also in a less
definable way, reinforcLng one senicr scientist with complementary skillsof a second seems to produce a synergistic result, enabling each scientist 
to be much more mroductive than.he would be independently. Perhaps most 
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importantly, a second senior scientist should greatly augment thecapacity of the senior staff to plan and organize farmers field trialsand to accelerate the application of research results to farmers fields.Either the senior-scientist or his deputy would be resnonsible to organize
the field testing and outreach programs.
 

3. Consultants. 

The project provides $76,ooo to pay the travel and per diem
and services of consulting senior scientists and international research
institutions. 
On the assuxotion that consultants salaries watld normally
be paid by the parent institutions such as IITA and DURI, such an amount
should allow at least 50 days of senior level consultancy annually.
(Reference "Technical Analysis" A.I.5.).
 

4. Agriculture Research/txtension Liaison Secialist. 
(See
rationale and job function p.
 

P.RT 3 PROJECT AALYSIS
 

A. TEC}2{i CAL A'LULYSIS 

A.I. Deed Vater FloatingRice Research 

1. Feasibility.
 

Ihe long range potential for generating si-nificant rice ro
duction increases in 
vest Aftica through deep water/floating rice research
at Monti derends on a) the Droszect for achieving scientific advance in
develoning better rice varseties and practices and (b) tne -roects fordisseminating those 
the 

variezies and yractices. This analysis relates tofirst point. cir 

The broad objective of rice research at
vaieties and cultivation .ractices 
opt ' should *-e to develop

which are adapted to 
in the form of "producton packaqges"' est Africanu environwnents and produce hi.her yieldsthan currently recormmended varieties and practices under circu-mstancesencountered by the snall farmer. 7he scientific nopackages at iot-i depends, largely 

en tial to achieve such on the nature of the cultivationconstraints being addressed and the success of pri-Lary rice researchworldwide in address _iz sLmilar constraints.
 
Some degee of research ;w'ork 
 has been done on all important foodcrops and in recent years certain crops such as wheat, corn, and rice have
been given special attention and through research, dramatic increases in
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yields have been obtained. 
In the case of rice, most of the earlier
 
attention was devoted to irrigated rice and more recently to uplar.d
rice. Floating/deep water rice has not received a proportionate share
 
of attention because it is limited to fewer countries and less total 
area than the other types. 

There is no reason to believe that significant increases in 
floating/deep eater yields cannot be made if sUfficient emphasis with 
scientists and resources is given. 
Research on floating/deep water rice 
can best be done under natural conditions in a re:resentativearea. It 
appears that the ARDA proposed oti/Mali project fits these ccnditions. 

2. DeeD Water/Floating Rice Cultivation.
 

The design team visited deep water and floating rice areas in
Mali and Nigeria where the largest concentrations of this type occurs in 
the WARDA region. Detailed information on the cultivation of this rice
 
type in Africa is limited largely to Mali where deep water/floating rice 
research and rice develonment have been on-going for several years.
 

Floating/deep ater rice is sowm on a dry land seed bed and 
rows for several weeks before flooding occurs. This requ-res rainfall for
seed bed preparation, germination and plant -o4rth in the early stages. 
The Moti area is characteriZed by t,:o main factors: I. a zericd of 
rainfall and 2. a period of inundation due to overflow 
The rainfall pattern is shown in the following table. 

of the iger River. 

?AIWAT AT 3ETIE:.*I s 
Average 

Month 1947-1968 1972 197 

?Eay 18. 1.2 12. 
5e.5 56.? 86.3 

July 146,9 38.9 136.8 
August 194.0 1-34.9 c53.0 
September 
October 

100.5 
18.0 

84.0 
1.5.0 

40.7 
13.4 

TOTAL 530.0 
 410.7 
 343.2
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The rest of the year is ruaracterized by a total absence of
 

rain and relative humidity between 20-35j from January to May. The hottest 

part of the dry season is from the end of February to the period of first 

rains. 

There is normally a period of about twio weeks with no rain 

between the end of the main rainfall period and the beginning of the 
this dry period has been muchliger River floods. During some years 

much lower than normal. On an average,
longer and yields of zice were 
the ma.Amum flood stage is reached between October 15-30, and-'the bulk
 

of the cultivated lands are submerged at a denth of between 0.3 and 2.5 meters 

depending on the fields' topography. The flood waters begin to recede 

the first nart of December and the land usually becomes dry during january 

but in some years as late as February. a 

n flooding are highly Lnportant andThe annual variations 

cm. nerinclude: i) Date flooding ben-ins, 2) Rate of -waterrise (2-10 

ua water depth reached and 4) e and rate of recessionday); 3) ix: 

of flood water (same 1a-nitude as water rise).
 

The land is wnorked for seed bed prezaration only after the
 

rains begin and after thne soil has attained a moisture level sufficIently
 

high for the cattle to be able to :ull the i-iemen C through the land.
 

The ani-.ls used are native breeds, weeighing between 3C0-4C0 kgs, 

relatively weak, and not able to work the land under adverse soil moisture 
of favourable soil
conditions. This is a critical factor as t.he .erin 

-- y of rainfall.
moisture can be quite variable due to varia 

usually in JulY,
After the final workin ofandthe=a-yseed-bed,stageof ohcur"dr =he
ve-4-aa+ 

e...ed,ow occur nder

rice is seeded, the seed aof-


existing rainfall ccndiions.
 

Under ideal conditions, rice plants are at abou: maxi-um
 
stage at the time the flood waters begin to inundate the land.
tilr i 


the rice Dlants are suffIciently
If the flood waters arrive before 
as frequently it

advanced in -'owth and the m.ater level rises rapidly, 

does, the young rice plants are deeply I.undated aid die. if :he flood
 

waters arrive late and cessation of rainfall occurs early, the rice plants
 

suffer from low soil moisture and -ill die or be w*ea.e..ned to a -oint of
 

the rapid rin--r .ater and cometitivenot being able to withstand 

during a _rolongeed pericd between planting
vegetation that usually emerges 

and flooding.
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3, The current State of floating/deew" water Rice Research. 

a. ',1orldwide -- 3angladesh, with the .eatest area of 
floating/deep -ater rice of any country in the wcrld has a modest 
research program dealing with this type of rice, even though pria-y 
emphasis is placed on irrigated and rain-fed types of rice. A relatively 
stong breeding progam is being conducted with the objective of 
vroducing high yielding varieties of rice that have the ability to 
elongate only to the extent required by existing flood water levels 
and yet have the capacity to elongate rapidly and sufficientl* to 
meet extreme conditions of flooding. Standard and traditional varieties 
have less flexdbility in that they are adapted to fily definite 
wdater denths and do not -jerform well in significantly lesser or geater 
depths. For example, a variety adapted to 6-8 feet water depth grows 
much taller than necessary if only a three feet water depth occurs, 
resulting in lower yields. Studies are also being continued in cultral 
practices suited to the new types of rice that are being developed. 
Emphasis is also being given to genetic resistance to insects especially 
stem borens which are reported to reduce yields up to 35 in areas of 
West Africa.
 

Thailand has a strong breedLg -rocra.- with emphasis, 
like Bangladesh, on developing high yielding arieties with the ability 
to "telescope" as required by existing water levels. A considerable 
amount of progess 'as been achieved to-date and some lines from T!Ziland 
are being tested est Early results indicate good -4in Africa. -noteni+
for higher yields even though further breeding for local adaptation 
is needed. These l-i-es are es-ecially promising for shallower denp-s 
of flood water. Research on rice insects, .3iseaSes; cu!tural ractices, 
nutrition and etc. sinultaneously being on with aflis caried ca.i.E/dee 
water rice.
 

In surumary, research worc has been ca_-ried cut in several
 
countries on :'.catin-./ deen water rice but in every case i. has received
 
secondary emphasis and resources. As a result only modest gains _nave
 
resulted.
 

b. M,ooti -- A flcating/deep :ater rice research stawion "as 
ceated in i9.52 at _-betemi, north of I.l.onti and on the opposite side of 
the river. Research initially consisted primarily of seed multllca:_on 
of selected varieties of floating rice, principally three varieties of 
oryzae sativa. 1.iost of the rice under traditional cultivation "as oryzae 
glaberrima with red rai-ns. 
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A pogram was begun in 1960 to introduce, study, and 
multiply superior selections of floating rice with white grains that 
would progessively replace the traditional varieties of red rice. 
Optimum methods of culture were also studied. A collection of oryzae 
glaberrima were studied, characteristics catalogued, and preserved. 

Between 19060-1965, several hundred varieties of rice were 
introduced to Ibetemi from Thailand, Pakistan, Vietnam and other countries. 
Prom the testing progra.m, three neio superior varieties were multinlied in 
1965. Yields of from tbree-four tons/ha. were obtained under controlled 
conditions. During the same period a collection of oryzae glaberri-as 
was studied and surerior varieties selected. In 1967 a maximum yield 
trial under irrigation and good fertilization to compare the best selected 
oryzae satva variety with the best oryzae rlaberrina .ariety under 
experimental conditions resulted in the ;laberrima yielding 4.L5 :T/'a. 
while the sativa yielded 8.14 MT/ha. 

osses wrere rade in e some of te new 
materials that had been collected. i-radiation of some selected varieties 
for mutation studies was begun in 1971. 

Between 1965 and 1975 studies were conducted on cultural 
practices such as rates of seeding, spacing, rate of 
gowth, different rates of ,ater rise, denth of flood ng, and response 
of different varietIes of rice to fertilizer applications. During this 
period infor-ation was gathered on rice insects and control of these 
insects. Work was also carried out on identification and methcds of 
control of cometitive" weeds. At present, one e::.atlate agror.omist is 
working at the 7etemi exrent station. 

An anueciable quantity of both materials and in-fora-in 
on the major problems in -_oating/dee watZer rice has been g-thered and 
should be taken Lnto consideration in future nlanning for inceas_- rIce 
=cduction in ;'rest Africa. 

The most L-rncrtant zones for rice roduction in :.igeria 
axe in the naurally inundated lowl!ands. Statistics are lackin-bu it 
is estimated that 4,'C of the tonal rice production in the country is 
from these areas wrhere flcating/deej '.ater rice is adapted. 
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A floating/deev water rice experiment station wtith an
 
area of 15 
acres and staffed with one Agronomist and two Assistants is

located at 3irnin-Kebbi. Research is also carried out by senior

scientists stationed at Bedeggi (the main rice 
exoeriment station), and
 at Moor Plantation and other institutions. A limited amount of research
 
has been conducted on va-rietal improvement by collecting indigenous
varieties, especially oryzae glaberrima for study; introducing varieties
from other countries and compai.n them with standard recom-mended
 
varieties; hybridizing different varieties with desirable 
ch-racteristics 
and testing new varieties against recommended varieties. "'fo has been 
carried out on cultural practices in studying the time anud rates of
seeding. Studies have been made on application of fertizer to rice
 
with emnhasis on nitrogen application. 
Cther studies have been conducted
 
in the fields of "eed control, physiolcgy, entomology, nematology,

pathology, rice nutrition, processing and utilization, and econcmics. 

The present trend in "figerian research a-oears to be
 
to.Tards olacing more evhasis and resources on controlled -zed rice

in order to greatly increase yield per acre of -Ice. Tt !s recognized,
however, that floating/deeo water willrice continue to be im~ortant. 

4. Pronosed?esearch att-a 4ot 

it is .oposed that research will be conducted in four .majcr-nrovee.nt,areas: -axi.tal Agrcnom:y, Ueed Control, and Entonolcgy. 
The areas of proposed research appear to be adecuate to solve the

ixediate major uroblens of f7oat1 ./deeo water rice nrcduct-on are:
i) Lack of a hi-- yielding "ht grain vari-ties with follow'
 
characteristics: -o'w-th duration 
Pericds corres-pondinz to the re , ..of the different major areas of .w_',cductcn, the ability- to elongate raYid1
as the water level rises, ;enetic disease and insect resistance, the
ability to ccmete ;ih ewsng eeds, :ron- -na dcrmacv to -reventsroutinb es, drought resistance duri:'- te early stages cfgow1h in - eriod between the cessation of rains and arrival o: focdhe, 

;ater, and an accep-able coo":fn- and table "uality
alon; with hih mill-ng
yields. 2) Lac: of eccnomically fe sible .nethods for control of
cometiti've weeds, es-e"iall- the wild rices. ) Insufficient !nf -crmation 
on insects that damage flcating/deeno water rtce and their control.4) Limited information on i-nroved cul,ral nractices including double 
croning of rice or second plantings of other quick matring cro:s. 
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a. Research Tarcets
 

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

i) Rice varietal Im!rrovement 

Through introductions, collection of indigenous rices, 
and hydridization by the breeder along with the close coopera.$on and 
coordination with the agonomist, weed specialist, and entomologist all 
working as an integated team, produce high yielding good quality 
floating/deep water rice varieties adapted to the various existing 
conditions in 'Jest Africa. 

2) W;eed Control 

The weed specialist will develop economically feasible 
methods of controlling competitive weeds by all possible meanrs such as 
chemical, b .." -7i.cal, cultural, and o'er methcds and shall work in 
conjunction with the breeder, a-onomist and entomologist in an 
inteaated a.orcach to attaining, the overall objective. 

3) Agcnomy 

The agononist will determine the optimum cultural 
vractices for existing and ne.r varieties tha wil be :roduced such as 
ontimum dates of seedin;, rates of seeding, methcd of seeding, seed 
treatment, schedule an.d ethod of land preparation, fertilizer api 
cations, method of fertilizer applications, o:timun flocdLng and drainage 
schedules. "e .rill wcr' in close con"unctlon .he ':reeder n YIeld 
trials and other factors that the a- ncmist can best on.bute. Close 
coordination with the weed secialist will be reauired in determining 
the effect of cultural -ac-zies on weed c-m:e:ition and with the 
Entomologist on factors affecti damang and predaory isects Suc 
as time of plowizig, depth of plowirng, time of planning, Plant population, 
svac:_ng and etc. The a-onomist will also inves - tzate the feas i b1itY of 
using rapid -owi-ng cops follo ing the main rice o3 . *e will wor- in 
an L'ntegrated team approach at all t-mes to attain the overall objective 
of significantly Inceasing yields of floating/deep water rice in ";est 
Africa. 
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4) Entomology
 

a. The Entomologist wfill identify the insects that cause 

major damage to floating/deep ,ater rice as well as predators that 

attack 	these insects and will determine economical means of control by 
very-'chemical, biological, mechanical and other methods. He will work 

closely with the breeder in determining genetic resistance of breeding
 
effect 	 nracticeswith 	 onmaterials and the A-onomist the of cultural 

The entomologist
on insect populations, life cycle of insects, and etc. 


ill work closely with the weed specialist in studying the effect of 

weed control Practices on rice insects and especially on biological 

control of weeds. At all times the Tntomologist will sarticipate as an 

integal tart of the research team in its attemnt to reach the overall 

objective.
 

b. Research 'fork-lan 

T.ile this "Technical Analysis" presents the research 

targets and general pro~am of "ork, more detailed annual research 

workplans will be needed. 

;f{.DA vlans 	 to have a team of rice research exzerts 

visit the '.,ADA regional research projects in the Spring of 1976 to
 
=.roams for each activity (Roku.r,
review/reco.mnend detailed research 

Moti, Bcuake, Richard Toll). Similar teams of rice research experts 

will review the work of the different research projects at apjropriate 

times during project implemen.ation and recommend rev.sion/mcd___caton 
of research targets and work plans as needed, 

5. Research 3ackstoo.inz; I.zernat.o.a1l Links. 

-
opti activity requires contnuous sc 3"r'I- c bac-stopping'The 


by the ',DARDA Director of Research who should a.k.e :requen- visits o
 

Monti. Due to the isolation of. " from of
- ot_o-L*nts 1 r esearch 

and the cmission of cer-ain disciplines such as :atholcgy, soil chemistry, 

soil micobiology, plant physio".ccg- and rice chemistry, i: will be 
-s 	 rice s'necessary to have individual specia, Is (for example vi-oiz in
 

viras disease suddenly aoears) and ins Ltu-ions such
the event that a 
!ITA (for example, to .ake -rotein and any ~cseanalysis)as =-Ri and 

in thisto serve in 	backstopping the roject. Funds have been -rovided 

support minimum, of -er discipline -er arnum or
proposal to a 	 ten days 

total of 40 	 days of specialist backstoping at minimum coss-S and as rart 

of their outreach and feedbaci' opera !ons, and an additional 4!O,OC mer 

annum has been budZeted to pay for services such as disease analysis, etc.
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Travel-study is necessary for Mlopti scientists to visit other
 
research centers to observe research work underway and to attend pentinent

scientific meetings. The project purposes a minimum of one area travel
study per scientist per year; one area scientific meeting per year for
 
each scientist and one international study-travel per year provision for 
the project, estmated at 7,000 per annum. 

The Vonti floating/deeD water rice research project 4s designed
to serve West Africa. 
Before research workolans are firalized, considerable
 
amount of study should be given to the details of flcating/deeD water rice
 
production 
 Ii all concerned countries so that a clear understanding is
 
formulated of the practices and the 
 problems in the different areas.
 
Wh'ffiile some problems are similar in most countries they vary widely

between others. Natrally, priorities have to be made but at the same
 
time complete coverage to 
some degree should be planned. For examole,
 
a major need in M!ali is for floating rice varieties of longer -owth 
duration while n'igeria needs vrarieties of shorter duration. It wIill be 
necessary to cary out some of the research in other ccuntries by a
coonerative axrangement with research stations and individual scientists. 
WARDA has the organization and contacts to mal-e angements of this type. 

',hen various materials and methcds begin to show promise in
 
the early stages of research, these 7aterlals and methcds 
 should be placed
under similar testing at other locations in the area :or veri:fication of 
adaptation. Upon early determination of su'cericr materials and -ethcds,

they erill be placed in "A2DA regional trials for wides~read testing and
 
observation. Any materials and/or methcdz judged supericr 
in the regional
trials w"ill be further tested inr fa.ers varicus suchfields by agencies 
as RE. in Lali, Uational Acc.lerated 7ocal -- cduction ?rc"- IMn :Uizer4
and other cr3an-ations in other countries. Funds -as been provided in 
this proposal to =ermit the ::opti sta;cn :0 de*;elc3 field =ial clans 
and to initiate action with ]iARA and o:her cooeer-~.n agencies -o c tnuct 
these trials. 

Strong links must be estaZlhed between th.e roject and all 
pertLnent insttutons outside the -ea .:ch as the -angladesh Rice 7.esearch
 
Institute and Thailand's Rice moprovenen- Crzaniation to facilitate a 
flow of ideas, infcrmation, and .aterials. ec=ally inoortan; are ---7-2
 
and IiTA. T"hese two institutions are s-affed with outstanding specialists

Ln their fields and the greatest single sources of naterials and information
 
are available from them. 
These insti.utions are the best source of
assistance in training at several different levels. :,_.RI and 11A also
have the staff and equipment that wouild rake ossible certain services 
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such as anylose and protein analysis and specialists that would be
available for assistance inproblems that the Mopti staff might nothave the necessary capability to cope with, such as virus diseasesand damagig nematodes. 'ARDA maintains good working relations withthese institutions and should find no difficulty in coordinating thenecessary backstopping for opti, as well as other WAPDA regional
activities.
 

A.2 EIGIHIMI:- AND CC NS'UCrON 
1.e 2xistin- Infatutr 

In operation since 1962, the roetemi station hasdisplayed several technical deficiencies including: 1) high elevation;
2) late flood arrival; 3) slow water rise; 4) lack of needed waterdepth (not over 1.3 meters) and 5) insuf-Ficient exnerirental olots and6) insufficient pnuzvoing caracity. These features make it an unreresentative site for deeD water/flcatinm rice aJ itnseazc*e. 
:o overcome these 
 - ecies and-'e e._-1 'o.reni

-emit 
totee .
 

necessary adaotive rice research needed tn backston the huge C?* ricedevelonment proas. the basic infrastructure of a new exerlmentalstation and seed multi-lication farm (the "o "ti-':orth ,asstatln)constructed under the ORM roject between 1971-1974.. T7he new s-.ationinfrasti-ucture was well desig.ed and constucted. The cultural cond"to.s
(soil, water depths, etc.) anear to be representative of t-e area and
 very suitable for rice research.
 

At the present time, the ::opti ::orth staticn consistsof 105.5 ha.-- a 55 ha. seed mult1-lca. on far sundj-g a .5 h a.e;mcerLinentaJ. farm of ,%hich 46.5 ha. is 
1 

subdi,i.ed into four exer-ten.al.
plot sub-nolders; 

- sub polder for deev rater rice, 6 ha. 
- sub polder for Shallow floating rice, 9 ha. 
- sub oolder for deep, flcating rice, 14 ha. - sub polder for very deep f-cating rice, 17.5 ha. 

Te princinle dikes, canals, 
area 

sluices and the bu-ldin-sand several buii--n have been completed. 
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The station has its owm flood water system through gavity 
feed from the river and the water level can be controlled separaEely for 
the 	four subpolders.
 

Buildings already completed at the ,opti lTorth site include: 

i. 	One villa for the station director (18.65 14.7 meters) WARDA
 
2. 	One triple shed (12.75 x 1-8.00 m) WARDA
 
3. 	 One laboratory with office space (9.0 x 10.5 m.) WARDA 
4. 	One open workshop with storage room (4,2 x 15 meters) CRM
 

5. 	One shed for storage of machines, fertilizer, CR2,1
 
chemicals, etc. (24 x 10.5 m.)
 

6. 	 Tro office buildings (6.2 xI1.65 n.) ORM 

Some of these buildings are for the use of the seed 
multiplication facility to be operated by C7;'4. The Mal'an Institute 
Economie Rural and ',-ARDA will insure cooperation bet;een the C.. and the 
ioti-2[orth station in sharing facilities and eauinment. 

The total value of land develorment em-olderinr an% other 
infrastructure existing at or in support of nooti--orth is valued at about 
$342,000. 

In addt on, CRk has a budget for farm equipment personnel 
and oerating for the seed multiplication operation. 

2. 	 Mew Ifatutr 

-sdin-.
Some additional e:xoanation follows re - the rationale 
for 	certain elements of the infrast--Ucture develorment. 

The 	 to -e "i't 

Lput to the successftl operation of the research -rogan. As discussed 
under the research analysis above, scientific ccnsultan-s ilbe vital 
to -nrovide specialized research know;ledge and directi.on for cer-in as-zects 
of the program. ublic guest facilities are so :oor Ln r0onti as -.o ;reclude 
senior scientists from visiz.ng for lon-er than a few days or for a second 
visit. Since frequent consultancies are required, adequate -uest 
facilities are also required. 

a. 	Guest house -- g-est house is ccnsidered al 

b. Staffing house -- As an economy move and in anticipation
 

of some attribution among assistant scientists ahd the future absence of
 
other assistants for further academic training, provision has not been 
made to construct housing under this project for each of the additional
 
assistant scientists to be trained for Ropti. Doubling up, use of the
 
guest house and renting on the local economy provide safety valves 1f
 

housing should be temporarily short at the station.
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the Government 
c. Housing site -- The housing area donated by 

,iali requires extensive foundation development and 
embankment in
 

of 
addition to driveways, fencing, a guard 

house and electrical generator
 
Funds have been provided
 

facilities including a small generator 
house. 


for that purpose.
 

Station buildings -- The additional buildings to be
d. 
constructed at the Moti-North research site 

(office, three laboratories with
 

house, one screen house, one threshing floor, 
one
 

office space, -een 

generator house and one guard house) comprise the 

minimum ess.ential office
 
of the Mo-t!3ecause of the unreliabilityworking required.space and area 

city supply, reportedly not operational 
for three of four months from
 

July through October 1975, electrical generating 
capacity is justified.
 

3esides electrical generators and water 
pumps 

e. Equipment --


for the irrigation system, agricultural 
equipment, laboratory equipment,
 

office equipment and transportation equipment 
will be needed to complete
 

Equipment needs have been
 
the physical infrastructure development. 


carefully considered by WARDA and the 
GCM and closely reviewed by the AID
 

agricultural engineer and the rice research 
scientist on the project design
 

team.
 

equipment to be 
i) Farm equiprment -- ThIe type of farm 

nedium to light configuration, high-ly
purchased will generally be of 

flexible, and appropriate to relatively 
small farm experimental cperation.
 

heavy tractors available on a 
The CRM seed multiplication oeration has 


loan basis, although these would not be 
free during peek demand periods.
 

A lunj sum of 370,CCC is
2) Laboratory equiment 
isscientists. This a 

budgeted for laboratory equinment for the six 
figte which along with provisions for :hys4cal

fairly conserative 
basic items required.to be sufficient for the

contingencies is hoped 

Specifying and ordering the appropriate laboratory 
equipment
 

to make a detailedIt would be impractical
requires careful consideration. 


rior to the development of the detailed
 
laboratory equipment list 

scientists,
research worklans. Also, the preferences of the ind-_dual 

Hence,
 
particularly the station director and deputy, 

are very im7portant. 


to enable timely ordering of essential laboratory 
equipment and early
 

commencement of research activity, the following 
procedure has been
 

incorporated into the Lmplementation plan:
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1) For limited amounts of highly sophisticated - high cost
 
equipment that may be needed at some point in the project, arrangements

should be made with an institution such as TITA, that may have the 
needed equipment, to perform the necessary analysis or test. 
2) After
 
the detailed research workplans have been developed, IITA will be 
requested to draw up lists of minimum essential equipment including 
cost estimates in light of their recent purchases and exveriences.
 
These lists would be used by the CO and WAIRDA to solicit quotes and 
order the minimum essential equipment ordered.
 

3. Pro.ject Costs.
 

Construction costs have been estimated and verified by

REDSO/WA/ENCGR from square foot and cubic foot costs based on recent land 
development and building construction costs at Mopt! "orth. Construction
 
costs of housing and offices is estimated at $2J2 sg. meter. Cost
 
estimates should be reasonably accurate, after adjustment for inflation,

since the type of buildings planned for the :.oDti :;orth site are of 
standard design and nearly identical to those already constructed there.
 
Imported equipment costs (farm equz:men-., 7u.s, etc.) have been verified 
by recent quotations with allowance made f=r -ransporta=i=n and insurance. 

Staticn operating costs are based on CC,*! salaries and ccsts 
at I'betemi. Er.gineering design and cons =ruct:cn su:ervision cos-s were 
obtained directly from the Genie 'Rural and azr:e-- -o be considerably 
lower than wculd be the case if these services "were proviaed by private
 
contractor.
 

4. neerinr-Bla-nninz, 3!.nerv.,sicn. 

Overall responsibility for -hne constructicn aspec:s of tio 
project will rest with the Rural Engineering Division (neni-e Ral) of 
the Ministry of Rural Develormen. which has more than zwenty years
experience in such work. The Genie Rural will -rovide -he final 
engineering design, contracting services and construction supervision. 

a. Design -- Existing preli.minary plans and bluerrLnts and 
recent construction exerience at the ooti :'orth Station (1971-7-)
provide a sufficient basis for certifying the soundness of the engineering
design and establishing reasonable cost estimates of the pla:n-ned infra
structure development. A skematic drawing exists of the current station 
layout and topogaphy, with some of the planned buildings also shown. 
3lueprints exist for the buildings already constru'-ted at the site and 
standard Government of ali bluerints exist for most of the additional 
buildings planned (laboratories, offices, houses, toolsheds, etc.).

Complete engineering plans and specifications for the scientists' housing 
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area must be developed by August 1976 and contracts let by April 1976. 
If the housing foundation is prepared prior to the 1976 flood season,
 
the houses can be constructed in 1977 (year 2). Final engineering
 
planning to be accomplished by August 1976 includes:!)updated skematic
 
layout of the buildings areas; 2) a refined station irigation plan
 
and 3) finalized blueprints and specifications for each building.
 
(See PPT Subnetwork, "opti Construction and Installation Tracking" 
Table 13.)
 

b. Ccnstruction Supervision -- The Genie Rural "ill act as
 
agent for the Government of iali and *ARDA in suzervising construction 
including inspection, measurement, interpretation of the plans and 
specifications, interpretation of the contract provisions, approval of 
materials, wormuanship, work progess, satisfactory completion. On. 
.majorquestions or changes, the Rural Er-ineering Division will discuss 
with the Grantee .iADA and expedite .,AR:A's decisions. The arrangement 
for construction supervisicn ,rill be .negotiated between 'JA31- and the 
GCNM as nart of the iA.RA-GCe agreement. 

c. Contract procedures -- Contracts for the ccns-ruction 
of project offices, houses, stores and gazrages are probably not suitable 
for U.S. bidding due to the dispersed location of the work and the 
relatively small size of individual contracts. 3ids will be awarded by 
GCM bidding procedures and approved by .ARDA and USAID/L. USAID/L will 
rely on ?M.DSO/;iA/EG:2 in appraising specifications, tenders and award 
of contracts, and final construction.
 

A.3. YCFYTAL
.: .CT
 

The rice research .. lanned at ::ont have -egZI I_ro-am would 
envirorznental L,7pact. Fertilizers and other chemical rcducts ;e.l be 
used in small quantities for experizental nurroses. The weed and pes; 
control research will em-hasize non-chemical ccnwol -easrSS since 
cheiical control is generally considered to be too h'Gh Cst in mos-o 
the Sahel a -Sudanla zone to be eccncmically ,iable for small sf-.ers 

,'ihile the research nroc:am Itself will have i-si.ifican; envir-cnmental 
izact., there are lonz term environmental iz-lIcations rela-ed -to the 
subsequent application of varieties and practices develoned at ..op;i. 
A :otentlally sin.ficant enviro mental issue related to deep :water/ 

-noating cultivation the of schistosomiasis. :artrice is incidence As 
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of its support to the Operation Rice M'oti project, the WIorld 3ank
 
financed a study in 1971 of the potential impact of CM t ce develonment
 
activities on the health conditions in the project area. 
 Conclusions
 
of the study were that schistosomiasis was an important health problem,

ranki g 
forth in the ?N:opti, 1:'ali region after malaria, amebiasis and
cholera. The disease is common all along the iger River and 505,% of

the population have been estir.ted to have schistosoma haematobi-u
 
infections.
 

Chemical control was considered of little value given.the lack
of rater control and the tremendous costs. There is virtually no chance 
of reducing '
water contact or water vollution by any available means.
The IBRD and the Government of Mali'decided on an approach to snail control
involving the gradual elimanation of water holeshe-aar 
ilatio'ns survive in the dry season. - ....... 

In preparation for continued support to Phase iI of the CR?:,

project, which begins in 1978, the 13RD .!l be conducting an appraisal

of the project in early 1976 including an assessment of current health
 
conditions and the results of the snail control measures.
 

In addition, research on schistosomiasis control is curently
underway in other 7arts of 'lest Africa. The Schistoscmiasis Control
 
Pilot Project in ,1a, Ghana, and Accra, 3hana includes ccntrol in man
made lakes(includi- Lake Volta and 
Lake asser) . -here are nine
 
other sarate control projects being iolmeented i eastern
°_ .. and southernAfr i ca .V... 

On a global scale, the dr.a "cConrnell Clark Foundation acts as
 
a ca yst in (1) developing the means ( u resear-ch) to cc"-tol
 
schistosomiasis; 
 and (2) stalting and assisting -cvernen..s of

affected counzries and major international and bilateral azencies to

undrta-e schistosomiasis control efforts on a systematic -neanizuu
and 

level. -n this field, legislaticn specifying res:onsibilities of land
owners and governments i.- regads to co-trllin sch-stoscmasis may
offer an approach to of ro ams; off.nanc.n, co.trol and legislation
varying degrees exists in si: African countries: Chad, zpt, :ada.-ascar,
Liger, Rhodesia and Seneal.7/ 

A "Strate-c Plan for ?esearch" the behindis guiding document 
research project funding by the Foundation. Certain elements of :.he 

/Apraisal of the ,.onti Rice Pro..ect, -ali, oy. 9,1!971, 1?2D. 

Proceedings of a SynposiL.n on the Future of Schistosomiasis Cont-ol, 
Feb. 1-6, 1972. Edited by lax J. Miller. .ThlaneUniversity, 1.972. 

Z/ Schistosomiasis Research: The Strategic Plan; June 1975 Edition. 
Donald 3. Hoffman, Jr. Vice ?resident, The Edna icConnell Clark 
Foundatbn, Nlew lork. 
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plan has been supported by the World Health 
Organization, the Rockefeller 

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

The plan articulates 
for vaccine and mollusciicide research).f Lrms the fo=. major researchto achievethe research requiredand nrioritizes to con"ol schistoaimed at providing the means 

progam goals which are 8/incidence, prevalance,to halt its svread and reducesomiasis, i.e., 
with emphasis on eliminating clinical disease. 

morbidity and mortality 

.7 mTidL.
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III. 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 their assessed contributions.
 

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 design, and will provide
 

further management and scientific guidance as required for implementation.
 

About 12-18 man months of senior management, research and extension services
 

will be required of the Secretariat over the initial three year development
 

period, valued at roughly 840,000.
 

The Government of Mali is contributing the existing station
 

land and buildings infrastructure at Mopti North, valued at an estimated
 

$340,000; research coordination and direction by the IER, and close scientific
 

collaboration and direct support of field trials and outreach programs by 
the
 

ORM.
 

b. Budget --


WARDA's operating budget is expected to exceed $4.5 million in
 

CY 1976. Contributions from member countries was $497,737 in CY 1975 and is
 

expected to reach S577,296 in CY 1976. Under pressure from U'DP, WARDA is
 

attempting to meet the administrative costs of running the Secretariat from
 

The Consultative Group for International Agrimember country contributions. 

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
 
($46,000), 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 WAiRDA 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 is 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 Mopti-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 contin
uation of research. Over the past decade or so successful or promising inter
national research institutions have been able to rely heavily on external donor
 
financing to support continuous high levels of research activity. Future long
 
term trends in the level of external funding are not clear, however. On one
 
hand, the strategies of major international donors and institutions place in
creasing emphasis on support to international and regional food crop research.
 
But liquidit7 problems have apparently recently induced certain major inter
national donors to reduce their projections for future international research
 
support.
 

The Consultative Group for international Agricultural Research
 
(CGIAR) is the principal international funding source for international research
 
and a major donor to WARDA. Future CGIAR funding is anticipated, contingent on
 
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 undertake the'
 
necessary planning and coordination in conjunction with the GOM 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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SUMMARY COST ESTIMATE AND FINANCIAL PLAN
 
( us $ 000 ) 

WARDA-MOPTI PROJECT PAPER AMNDMENT 

AID Hcst Country Other(s)+
 
Source Saudi Arabia Total
 

Use* Total Total Total
 

Investment Costs 794.4 200.0 994.4
 

Construction 652.8 127.2 780.8
 
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/ WAIRDA contribution in kind consists of administrative services valued at
 

approximately $40,000 (18 m/m senior management and scientist services).
 

Mali contribution in kind (land plus research station infrastructure) is
 

valued at about $342,000.
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TAE 3
 

COSTING OF PROJECT OUTPUTS/INPUTS
 
( $000 or equivalent)
 

Project Paper
 

New
 
XX Rev # I/
 

Title Rice Research andProduction
 Project # 698-11-190-382 


ProJ ect Outputs
Project Inputs 


# ___!2 #3 #._14 TOTAL
 

AID Appropriated 	 622.0 385.5 1284.5 196.0 2461.0
 

Other U.S.
 

Host Country
 

Note: 	 WARDA contribution co sists o adminis rative s rvices valed at
 

approximately $40,000 (18 m/m senior m nagement and scient st
 
land plu research ration
services). Mali cont ibution in kind 


infrastructure) is 
valued 	at 
 bout $34,,000.
 

300.00
65.7 234.3
Other Donors* 


6/ 7/
 
8/
687.7 358.5
Total 


518.8 196.0 2761.0
 

1/ This breakout of Drolect outout/input cost pertains to the WARDA-Monti
 

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

3./Output #2 is "Trained African Scientists"
 
4/ Output #3 is "Established research facilities"
 
5/ Output #4 is "Field trials/outreach program"
 

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

7/ Calculated from cost participant training (70,400) plus 20% of T.A.
 
costs.
 

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

C. ECONOMIC ANALYSIS I/
 

1. Regional Overview
 

Economic analysis of the WARIDA/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 is useful to recall some of the
 
important features of the West African rice economy which gave rise to the
 

establishment of WARDA, and its 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 is 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 is the major cereal consumed in Sierra
 
Leone, Liberia and Gambia and in some regions of the other countries (Table 5).
 

It is 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 from 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 tons 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.
 



to meet the consumption-production 

gap in WARDA countries increased from an
 

average 276,000 metric tons in 1960-1964 to 582,000 tons in 1973 and 594,000
 
tons in 1974. 
 The cost of imports increased from $32 million in 1960-1964
 
to $143 million in 1973 and $235 million in 1974 (Table 7).
 
deficits. 


Some countries have been particularly affected by increasing rice
 
Mali, which exported rice in the early 1960's was only 44 percent
 

self-sufficient 
in 1974. 
 Senegal and Upper Volta also had more than 50 per
cent reductions in 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.
of its export earnings to buy rice. 


In the same year, Sierra Leone used 16 percent
In 1973 rice imports by Mali, Senegal
 
and Sierra Leone accounted for 21 percent, 
26 percent and 28 Percent, respec
tively, of those countries foreign trade deficits.
 

2. 
Im ortance of Deeo Water and Floatin Rice
 
conditions in West Africa is estimated to be about 340,000 hectares (Table 8).
 

The area devoted to rice production under deep water and floating
Of this total, 71 percent is located in the Niger River inland delta region of
 
Mali, 150,000 hectares, and in the Slushin and Birnin Kebbi regions of
 
Nigeria, 90,000 hectares. 
Although the deep water/floating
of the other West African countries rice areas in some
are not 
large relative to 

and Nigeria, they are important in relation to the total rice areas within
 

those in Mali
these countries. 
Deep water/floating 
rice occupies 66 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 culture. 
 Estimates of the
 
amount of rice produced under deep water and floating rice yields are,
now accounts for, at 'n
 

general, higher than upland yields.t is probable that deep water/floating
a minimum, one-fourth of the rice produced in :;ARDA 
rice
 

countries.
 

The total area with potential for deep water/floating 

tion in the WARDA region is estimated to be about 
 rice producone million hectares (Table 8).
 

Expansion to the level would result in deep water/floating
half of the regions rice land. 
 - rice on about onerice areas is certainly not to be expected 

4thou-;h rapid expansion of deep water/floating
rice can probably occur much more rapidly than can either upland or fully irri

expansion of land in this type of
 
inputs (fertilizers) and, 


gated rice areas, both of which will require relatively high levels of purchased
 
L 4 

for irrigated rice, capital intensive infrastructure.
labor 
 antiy ad quaityLimting factors for any type of rice 


expansion, but most importantly affect irrigated rice.
 area
 

3. The
Nier RiverBasin
 

River. 

Mopti lies in the heart of the Sudanian-Sahelian 


zone on the Niger
 
The 4000 kilometer long river encompases the single most important
of the region. 
The "Interior Delta" region of the Niger, where Mopti is situa

surface water resource in the West Africa Sahel and the key to the development
ted, benefits from highly regular annual flooding and has potential 
as a 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 one-half million hectares" V/. 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
 

area& 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 land and water
 

are relatively low for deep water/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 is 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 availaule.
 

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, fishing 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 effects,
 
provided of course that the rate of increase in rice production exceeds the
 

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

5. 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 rize re

search results produced at research stations at Ibadan, Nigeria (IITA) 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 pime 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 WqARDA's coor

dinated trials program has produced results which promise increases in farmer's
 

yields ranging from 200 to 400 percert, if 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 yield improvements. However, some characteristics of the
 

results available may explain why they are not being used. First, no trials
 

in farmers fields under the conditions which farmers face have been conducted
 

and cursory examination of research results reveals that much of the apparent
 

potential exists only under somewhat: 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 coo rapidly rising flood
 

water. Native (glaborima) varieties are superior in these respects. Moreover,
 

good results with the improved varieties are achieved only when substantially
 

better management and more labor mputs are applied than i normally used by
 
some evidence chat increased levels of
traditional farmers. Also there is 


disease and insect control are required by the new varieties.
 

The above does not argue that no progress has been made, but that
 

break-throughs of major practical usefulness require further adaptive research
 

using information already gained. At the same time, efforts to extend the
 

available results where they will be useful should be encouraged. Farm level
 

trials are needed for research purposes. They might also result in 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 increases, whatever research result- -.re 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 achieved.
 

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 11
 

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 ti' 2-rm is about $270, and no pur

chased seed or chemical inputs are used. T -iefarm, upon adopting improved 

practices now recommended by operation Riz ML - 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. After improved practices are adopted, total produc

tion increases to 13.8 tons of rough rice (3450 kg/ha). The marketable surplus
 

is 11.7 tons.
 

Net cash and non-cash returns to the farm cperation under traditional
 
are $953.
conditions are $374. Under improved conditions net returns Cash
 

costs increase from $13 to $218 with improvement, and net cash income increases
 

from $213 ($27 per household member) to S860 ($108). Net cash and non-cash re

turns per labor day increases from 30.97 -- 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 returns to his farm
 

enterprise by more than 150 percent and net cash income by more than 300 percent.
 

Moreover, he would lift his labor return from below the regional wage rate to
 

almost twice that level, and all this could be accomplished without large in

creases in labor inputs. I
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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 50% 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 iportant than economic reasons
 
are the farmer's limited management capabilities and inclination, 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 S199, 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 water/
 
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-econmic research to define non-technical limits to rice
 

production and productivity increases is perhaps equally as important as the
 

As field trials become more sophisticated they
technical research planned. 

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-

The WARDA-GOM agreement does provide
economic rice studies in the ORM area. 


Such research might
for the integration of Mopti North field trials and ORM. 


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 is essential to purpose achievement.
 

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
 

Also, West African extension programs are generally
quality), and managed. 

fragmented into projects focusing on particular projects in particular areas.
 

Other than the Riz Segou and Riz Mopti projects in Yali which have a deep water/
 

floating rice focus, there does not appear to be a current interest at the
 
National governdevelopment or extension level in this type of rice culture.. 


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 dissemina-

WARDA's organization chart
tion of research results to the farmer level. 


includes one extension position out of about 50 professional positions. At
 

present, WA.RDA's direct extension responsibilities relate to coordinated
 

research trails at various locations in member countries. 7ARDA and the
 
training extension workers
national governments continue to place emphasis on 


but few direct links exist between research and these trained extension workers.
 

Little follow-up exists to guide national governments and trained extension
 

agents in organizing outreach programs incorporating recent research innovations.
 

b. Moti-North Outreach -- Direct Mopti expenditures for"outreacn
 

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 fields 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 is 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 Nopti, 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, WTARDA will assign an extension special

ist to coordinate with the Mopti and Rokupr stations to work with national
 

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 fr more than $10 million 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 shou±d be planned in year one and installed
 

in year two to test existing lines and practices.
 

9. Pricing Policies
 

Rice production and productivity in West Africa may be restricted
 

more by low producer prices rather than by inadequate varieties, input supplies,
 

or management-labor resources. The effective demand for rice is not known in
 

the WARDA countries most seriously affected by increasing 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-half the rice
 

import price, $0.40/kg in 1974. (See Table 9). Producer 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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Attempts by the government to stimulate production by subsidizing
inputs--investment and purchased inputs--cannot counteract lack of effective
demand for the farmer's outputs at a price that would enable him to make the

investments and annual cash outlays necessary to increased productivity.
Government subsidized inputs are in any case usually a two-edged sword tying
the farmer into short term repayment and compulsory marketing to the government at fixed prices.
 

Research is needed into the potential beneficial effects of a
 demand theory of agricultural development as 
opposed to the usual supply
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 resmond to higher
producer prices?
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Table 4 	 Total Ccrcals Production, Rice Pr'oduction, and Rlice as 

a Percentage of all Cc -eals Production in WARDA Countries, 
1970-1972 Averages

b!
 
Rice-All CerealsCountry 

(1, 000 MT) (1, 000 MT) (P.ercent) 

2.6Dahomey 268 7 

71 41 59.0Gambia 

Ghana* 703 57 . 8.1 

Ivory Coast 492 340 69. 1 

182 	 182 100.0Liberia 

922 	 153 16.5Mali 

75 	 3 3.6Mauritania 

Nigcr 86, 35 4.0 

Nigeria 8, 175 329 4.0 

586 79 13.5Senegal 

Sierra Leone 474 449 94.7 

Togo 219 15 6.3 

Upper Volta 934 34 3.7 

13, 970 	 1, 724 12.3 

a! Average for the 1970-71 through 9 772-73 har'vcst ycars. 

b/ Rough irico (paddy) bazis. 

SOURCES: 	 Unpublishcd data frc:n WARDA, Annuair Statistiquo 
du R'iz, 1974, Volune 2, Septcber 197-4. 



Table 5 Total and Per Capita Rice Consumption, and Degree of Self-Sufficiency in Rice Production in 

WARDA Countries -- 1960-64, 1965-69, and 197-1 

Total Rice Consumption Rice CortsumpLion Per Capita Degree of Self-sufficiency 

1960-64 1965-69 1960-64 19C5-69 1960-64 1965-69 

Country Average Average 1974 Average Average 1974 Average Average 197-

S1, coo ------- kg ---------- --------- Pet-ent---IT ---------

2.9 3.3 13.1 9.9 39.1Dahomey 5.3 7.1 9. 9 2.4 

Gambia 25.2 29.0 41.8 67.1 69.2 82.0 63.1 63.1 43.8 

Ghana 64.5 62. 1 89.3 9. 1 7.8 9.3 29.5 43.3 56.2 

ivory Coast 131.4 213.5 253.3 34.0 47.0 43.7 70.0 73.0 70.0 

89.0 93.0 87.0 64.4 66.1 73.4Liberia 90.2 110.4 130.6 

Mali 95..3 85.1 117.6 22.6 17.9 20.7 100.0 95.2 44.5 

Mauritania -- 9.4 32.5 -- 8.6 25.7 -- 4.5 3.6 

Nik)er 6.6 16.8 19.1 2.0 4.4 4.3 80.3 94.0 56.5 

L.6 1.9 3.8 98.5 99.1 98.3Nigeria 88.4 118.8 272.8 

Sezngal 174.0 224.6 264.0 53.0 61.0 60.7 26.7 26.2 12.6 

Sierra Leone 179. 4 232. 41 311.3 82.7 96.4 108.6 91.6 90.8 84.2 

7.8 3.5 72.0 31.6 67.1Togo 10.7 14.1 7.6 6.7 

Upper Volta 13.3 21.6 33.6 4.0 4.3 5.8 86.9 87.0 4-1.3 

TOA L 889.3 1,14.4.9 1,583.4 10.3 11.7 13.2 67.3 69.1 62.8 

SOU1ICE: VAIR'DA, Annuaire Statistique du Riz, 1974, Volume 2, September 1974. 
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Table 6 Rice Production in WAIUDA Countries, 1960-1973 

Production of Paddy a /
 

1960-65 1965-.70 1970-73
 
Average Average Average
 

- 1,000 MT---------------

Dahorney 1.1 1.6 6.8 

Gambia 31.7 34.8 41.9 

Ghana 34.0 51.4 57.2 

Ivory Coast 202.0 308.0 340.3 

Liberia 117.0 148.0 131.7 

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 312.0 406.0 448.7 

Togo 16.0 20.0 15,.0 

Upper Volta 33.0 37.2 34.5 

1,220.9 1, 557.9 1,724. 1 

a/ 	 Rough rice (Conversion to a milled rice basis requires multiplication 
by a factor of 0. G). 

SOURCE: WAPDA, Annuaire Statistique clu Iliz, 1974, Volume 2, September, 
1974. 



,TAble 7 Itice ImportS, by WAflDA Member Countries, 1960-1974 

Year 1, 000 MT 1,000 $ $/MT 

1960-64 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 

1 71 478.4 51,385 107 

1972 439.0 54,726 125 

1973 582. 1 142, 768 245 

1974 593.9 235, 167 396 

SOURCE: Unpublished from WARDA. 
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fhhe .8 Estniates oC Doetp Water/Fleatingl ice Areas in the WAIDA 

Mlernber Countrics 

Percent Percent 
of total of total 

Country Hectares rice area Hectares rice areaa/ 

Dahomey 2, 000 54 2, 0 0 0 
b /  54 

G.armbia 18, 000 64 18,000b / 64 

Ghana 10, 000 16 225, 000 81 

ivory Coast 27, 000 9 27, 0009 / 

Liberia -- b 
Mali 150, 000 84 500, 000 95 

Mauritania 500 42 10, 000 93 

Niger 11, 500 G6 15,000 72 

iigeria 00, 000 33 250, 000 57 

Senegal 10, 000 13 10, 0 0 0W 13 

Sierra Leona 12, 000 4 12, 000 b / 4 

Too 
Upper Volta 

2,500 
3,500 

13 
9 

2,5002 / 
3,500 

13 
9 

37, 000 23 1,075,000 	 49 

a/ 	 These estimates assume that no net changes ia the area allocated tc other types 
of rice production will occur. 

!/ No estimates of potential area was found il,, the documents available. 
SOURCES: WAflDA, "WAIIDA's Integrated Rice Prog-amme," February 1975; 

I13RD, "Appraisal of the '.Mopti Pice Project, " 1971; 'WAIDA, "Rice 
inWst Africa, " M.1arch 11.1:;* FAO Development of CultivationIZice 

in West Africa, "..July 1970; J. C. Vianen, 'Sone Notes on Deep 
flooded an! Floating Rice Cultivation in the W\ARDA Region, "1N. D. 
(1975). 



hle 'l, ice Pricus in WAI'DA Countries, 1972-73"and 1973-74 (in$/kg) 

1973-74
1972-73 


Country Producer Retail Margin Producer Retail Margin 

0.05 0.26 0.21 0.09 0.42 0.33iomey 

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 Coast 0.09 0.20 0.11 0.12 0.29 0.17 

'bcria 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 0.39 

ger 0.08 0.29 0.21 0.14 0.43 0.29 

ge ria 0.04 0.50 0.10 0.32 0.47 0.15 

nogal 0.00 0.16 0.08 0.11 0.23 0.12 

erra Leone 0.11 0.20 0.00 0.16 0.25 0.09 

go 0.1- 0.32 0.i6 0.11 0.42 0.31 

per Volta 0.03 0.26 0.18 0.13 0.35 0.22 

Although the data source is not clear on this poLit, apparently the p iccs am
 
*for rough rice (paddy) at the producer level and for millcd rice of varying
 

_ quality at the level.
letail 

1971-72.
 

UIICE: VARDA, An1u.ai.re Statistique du Iliz, 1974, Volume 2, Scptemnber 1974. 
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Annual. Costs and Roturns for a Norm ative Decp Watcr/ 
Floating [ice Farm Using Traditional and Impr'oved Practices 

Traditional Improved 
Item Farm Farm 

Gross income $454 $1,270 

Total costs
 

Amnortization 40 139
 

Seed 40 44
 

Fertilizer -- 129
 

$ 80 $ 312 

Net returns $374 $ 958 

Net returns/household momoer $ 47 $ 120" 

Net tui .. s,1 abot'" day 4 0. 97 Q 2.00 

Cash income $22 6 $1,078 

Cash costs 

',aintcnance 
(livestock an d equipment) 13 45 

Seed -- 44 

Frtilizer -- 120 

$ 13 $ 218 

Net cash incu:ne $213 $ 860 

Net cash income/houschold member $ 27 $ 108 
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'able 11 	 Siructure and Production of a Normative Deep \V.'ier /Floating
 
Rice F'arm Using Traditional and Improved Practices
 

Traditional Improved 

Item Farm Farm 

tea 4 ha, 4 ha 

lotal household 8 8 

Vork force (males 15-35) 3 3 

nvestment 
a!

Pair of oxen $134-w/ $184
 

Plow 7 3 73
 

Harrow -- 26
 

Cultivator -- 67
 

"eed drill 575
 

Hand tools and equipm-ent 10 10
 

$267 	 $:935 

?oLal labor days (6 hours) 384 480 

,ertilizer use 
(urea/armrnonium phosphate) -- 400 kg/400 kg 

eed use 400 kg 400 kg (improved) 

field 1,235 kg/ha 3,450 kgha 

7otal production- / 4,940 rr 13, 800 kg 

/
,'ar-ketable surPILS	 2, 460 kg 11, 720 kg 

=
/ $1 U.S. 433 Mali francs.
 

/ Rough rice basis.
 

/ Assuming seed uso of 400 kg on t adil ional farms and home coIIsumption of
 
260 kg of rough vice per household nembr' on both types of farms. 

l'~ 	 U~t;VZ~- ____________ 



IV. Project Implementation
 

A. ADMINISTRATIVE ARRANGEMENTS
 

1. Recipient
 

WARDA is the grantee and has overall management responsibility

for the implementation of the Mopti activity. 
The role of theGOM 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 Government 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 national 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.
 

While WARDA's demonstrated capacity to implement on-going AID

supported activities has been adequate, the management of the Mopti activity

demands special attention. The size and complexity of the activity will

require substantial WARDA management attention. 
At the same time, observation

of the workload pressures on senior members of the WARDA Executive 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 is planning to recruit a senior expatriate scientist to provide closer
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scientific direction and coordination to WARDA's regional 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. I1PLEMENTATION PLAN
 

I. Mopti Activity PPT
 

The implementation schedule for the Mopt activity is presented

on Table 12 in the form of a Project Performance Tracking Net'ork (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 CP1 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 *theMopti 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 methods 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 screening 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 conditions, including farmer conditions.
 
In the Mopti, Mali area in 1974, recommended varieties were Malobadian, Nang Kieu,

Khao Gaew and Mali Sawn. While information exists on the yields of the~e
 
varieties conditions, baseline data is not useful for evaluation purposes. 
The
 
yields of rice varieties tested at different times in different locations 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
 
seasons 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,
 
evaluaion will be performed routinely by USAID/L and WARDA according to the
 
PPT schedule. Numerous scientists 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 project's
 
success. By year four, a thorough outside evaluation should be conducted
 
with Mopti activity funds.
 



TABLE 12
 

countz-g:I tte
AFR-REG 698-11-190-382 datje: orig-'?:a ZRICE RESEARCH ANDT /o /rjcPRODUCTrION j /6 /X/rcsini 

SP:--FY 1976---- -------- FY1977------------------------------
pr ' JulCY ct Jan pro n th: IM a - I tA|. I Feb o l. Tul Oct OgI..
,gufay a \ p h 1 Oinct 

ug Nov | Feb / Iy At'g I Nov* J Ieb
 
"'I I-_ '*"-Il
L I Ii,., 

0 5 17 12al anTr SaD 25 
24 
 36owle:ed 11 y ed
 or 


r
Omenonhr
 d JO 
 36
 
!r 9err .nt Order Trmisprr 20 --ie dL i- ed 3 Ma fai *tEq ipn en In en " ren De n. 'e 
tOfS6 

.or 31er sul pi S.
lana121 c nt st. wc rkr la s rl3t~*2 

_ 3.1
2- omle-e Irgcallec coIst o 27 tcReccui-me t eq ip ent Co; pi Ce* egns 10. 21 Coistj uct Lonr-7 ' 32A& Cmplete

Re/ru t A 


0C 1' 191h91 R ahJ j37 
rdr Wo k/ lan - "ex v iewSCenIss qup.Pnt . t im.28 

31 3 
 Adnin ys em 
.t , 

Dep St te Di 13] 
 2o 
 ra-ton

dn. Po.tgxladt ate 

3. 
. Conpiete .F8tr;ii i *rI l:stteIfaina8*ieied ri. is 

Exr 

29 
pnns
 

alnig 15 
 b. 
4 stt 5lids ca le 23 op ritfion 1 Far e
14M PqtipmL Co dl tan:sa
 

gor Pl s Fa es 
 Ief Tins
 

ums jor er- ab eqiip -* 
inanciat. ln ned I __ 4 jActuali, , 1
 

..... .d..
 

CRITICAL PERFORIAICE INDICATOR (CPI) 
 IET.ORK
 



- SAMPLE FORM
 

countrg: project ?to: 1poct titzede: : L/orq:al 1?cp 

RRG 698-11-190-382 RICE RESEARCHI AND PRODUCTION 3/76 j/x/ rev'isi~on# I 

), PY: ---- r'Y 1979------	 --------- FY 1980 --- --------- ----

CY jApr jIul Oct an pr . Jul Oct STan Ipr IJul ct 
° 9. INov Ifeb rlay /ug "ovI/ Iug I /eb / pay 	 I.-7onth:. J la=y:uT.Li. Jfeo ,Ma /llll 	 * 1lc ~~et~c_iJ~w 

, -LK- c .- r ,De 	 ,>I-- Fep c 3..-

36
 I. 	 ' 

tiona 
xp ri en :all 

wot -,pI ins 

I.. 

%0 co 	 39 n. 
'0 	 Fa Ie 

ftiLd tril 

40 
Ne-X lines/ 
meh& .svop idLo 

S 

AculI 	 " Evlu Ii.!1II..,v. l z ti i 

- " _- ' 11___"-1i
Planned _ .. 	 --- -- -F 

inanc A cta 
-•[ _ ... .__, , _ _-_ , .____,_,_"MN__ _ p2.4 	 __ -- .VL... __TORFIGURE 11-1: RITICAL 


I 

. - IS- . --- - - . . r ~--

FIGURE II-i: CRITICAL PERFORIMANCE INDICATRIICP__) NETIIORK 	 - -. 



69
.
 

03
 

C
~W

 
fA

 
C

n 
0C

t-
0 

r
r
-
~
 

n 
0-

(A
 

>
'i

~ 
a
 

C
 

0
 

I'
d 

n 
14

 
cr

0 
m

-
m

 
C

H
. 

m
 

IC
 

0
 

to
 

o

 

O
Q

 
-

m
 

A
o


;c
~ 

g
-r

 
I 

"A
.C

D
 "
-

r~
 

P
IO

 
>

~
 

0P
 

Ir
 


0.
~ 

1
4
 

>
H
 

m
0 

),
A

. 
0
 

= 
0
 

f
Z
?



a 
=

 
1
H
 

. 
D
~
 

C
D

 
O

0 v
 

2P
 

ot
?-

>
H

 
C

D
C

-1
 "

 
=

 
r 

5
9 

n 
" 

m
 

0 
0 

'-1
 

1-
C

1D
 

W
 

PI
-

P
II

' 
.M

-
t 

-
-

0C
3t

 
C

A
 
O
Q
 

0 
4 

D
 

I 
.

0
>
~
~
r
r
 

C
)2

( 
C

L
 

0
P
1
C
 
=
i
 

M
C
 

0
P
F
 a
.
 m
-
P
 

H
 

0
D
1
 

(A
 

~ 
I-
nC
 

%
 

I
C

3 
U

Q
~ 

0 
C
 

30
 

I
2
h
.
 

M
 

00
 

a
 

:3
 

C
A

D
C

 
r
?
O-4

 
(a

 
-

=
D
 

I-
4O

o 

r?
~r

23
 
l
e
0
.
 

C
 

P
 

0
 

r
 

> 
X-

t 
(7

 
-m

 
A

 

M
 

1C
 

0 
.C

 
CL

 
4l

r t
.-

P 
O
P
P
0
)
)
4

n 
l
 

C
..-

3 
I.

1P
 

o)
H

' 

03
 

1 
m
r
-

~ 
( 

Z
H
 

C
 X
.
~
-
0
C -
'
 

D
 

D
 

r 
r 

l 
0r

 
C

D
1 

m
 

0 
C

L
r (
I
-
n
 

"
W
.

s 
~"

 
C
D
 

r
-
<
i
 

-4
> 

m
m
-
0
M
p
 

r?
-:

 
*t

 I
*m

r 



n 
;r

r
 
H
 

m
 

A
)~

 
:3

a
 

C
D

Q
l
=
0
0
 

0z
tl

1 
H

..m
r~

 
rr



: 



0
 

09
rJ

 
rr

r2
P0

0 
0
 

P
I
'
 
1
 

0
w
 

: 
o


 

0 
0. O

 
r-

: 
l?

0 
D

c 
i 

" 
C

D
D

 
M

 

c
n
.

I 
L

C
 

?r
i-

CL
 
V

C
D

C
 

H
*:V

C
 

23
 

3 
( 

HO
l-

I"
00

rm

 

23
lb

r 
0 

0 
r,

 
' 

M
Q
~ (
~
D
 
0
0

> 
):

 
i 

*

 

M
 

C
D

 
:. 

m
D
C
 

0 
P

-(
-0

0 
H

M
M

m
 


V
 

D
 

M
 

M
 

0>
 

I 
" 

M
0 

fl



G
Q

 
.

I9
 

r?
 

C
. 

l 
"(

f?
 

C
D

 
A 

::
? 

0 
r 

A
 

-
0

(D
 

m
 

0
 

0
 

V
 

=0
 

. 
9 

"-
0.

rr
 

Z
W.
0
)
 

M
D

.~
 

?I
 

0
~

 
4
.
 m

-0
l.'

 
1 

C0
M

)1
 1

 
a
D
 

~ 
%

=
 

D
 

0 
ax

r 
>

 
0 

C
 t

0 
C

 
P<

C
D

O
P 

D
 

M
 

1-
-

03
r 

m
 

pi
 

m
H

. 
w

1 
V

~Q
 

P
V

o2
 

0D
- C

3 
O

 
0 

r 

e.
0 

0
 4
0
 

C
L

: 
W
2
 

-
r
?
,
 

0
 

0
 

>
"O

?
-P

 
N

 
m
 

i0
)C

D
 

-m
lm

 
C

0.
 1-

 
0 

10W
 n

 
C

 
.r

1 
v 

"*
 

C
4.

 

0 
.H

. 
C

o
 

M
 

w
 

n
 

:o
3a

 
m

H
30
?
 

2 
C
-
0
C
 

H
.~


 
23

" 
ca

 
2
9
'
Z
H
 
r
~
 

0

> 

W
-

m
i 

C
rO

 
t
.
 :
r
-
?C
0
H-

Io
C

"I
v 

I

 

M
-
r
 

C
D

 
Z

 
0 

I-
O

rD
c 

(
D
D
 
0
)
0
 

r
r
H
 

%
J



~ 
0 

I~
 

0.
 

>
.~

H
 

O
C

D
 

*O
 

g-
6 

0 
=

* 
1
<

 

P

-6
~.

 
C

D
 

q 
>
)
H
 

01
)-

 m
.H

C
 

o
 

~ 
O

 
C

 
U

Q
 

0
o 

) 
C

D

 

O
 

0H
 H

.1
 

n 
I)

 
0

 
C

 
z-

? 
W

r 
: 

)

M

m
 

W
C

 

:s
~C

 I 
.C

 
(D

 
"D

H
~C

. 
(A

C
 

a 
H

. 
W

 
Pt

 
H

o

 

I--
CD

 
0 

~
0
 
r
-
1>

) 
W
~

n-
C

L
 

C
D

 
0n

W
 

H
 

H
. 


H
.l0

 
rW

 
0)

0 
H

. 
o 

~
 

0 
a*

C
r 

O
M

 
-

0 
"O

 :
H

cD
I 

. 
Z
 

0-
Z

-!
-

r
?
 

M
.~

H
C

 
I
)M

D
0
 

n
 



H
-

2 
0
M
 

C
 

D
 D

Z
 

A
) 
=
J
1 ;

a 
m

 
)
J
 

'l
-

m

 

rI
) 

D
 

3.
 

: 
Z

 
C

D
0P

~.
 

.M
 

D
0
-
%
W



m
~~

c 
PV

 
4 

r-
?

 

0 
a 

0
0.

H
r 

-
0 

IH
rt

H
 

o 
H

.D
?
4

 
D

P
 

X
 

m
P

 
n

. 
a 

C
D

D
Q

~r
 

r?
, 

O
 

C
D

0
m

 
P

-1
U

3 

H
. 

M
k

 
-1

 
' 

1
0
 

0
.
D

C
D
 P

I~
 

~ %
0)

C
 

0
 
-
N
0 0
 

~ 
C
D
 

;
0
M

 
"4

D 
-4

 
n 

r 
-4

D
 

P
r
I
 

4 
o 
)
 

=
 

D
Z
P
1

Z
 

m
 
P
P
1
-
D
 

' 

-
00

 
17

M
H

s.
N

 
=D

P
 

A
 

0 

(4
 

C
D

Q
rPp 

; 
u 

M
H

C
 

I3
-P

" 
t 

m
n
 

-.
 

0J
O


 
0
I-

'0
.H

 
Z

C
?

 
0.
-
.

m
 
)
Z
2
DC
.
 

m
D
C
 

0
Q

~ 
^

. 
O

zI
H
.
 

"0
'
 1
 

0

 

rP
T

 
?
P

 
rn

O
 

0 
C
D
 

a
 

r)
 

M
1 
0
 

rD
 
0
 

23
 

:H
.0

 
n

. 
r?

 
m

 r
"
? w
 
0
 

?1
D

C
 

T
;c

 
23

 
' 

*

 

"m
m

 
rr

r 
H

. 
i



IL
 

i
n
t
-

0
.
:
 

.
-

o
 

' 
--

=
 
m
D

(D
 

W
f23

 
nm

 
' 

0 
> 

'j
 

0i
C

 m
 

.H
0 

0W
..3

 
"
 

?.-
0.

14
 =

u;
F

3 
C

O
 

7 
*J

 
C

r 
0 

U
 

*r
t 

I0h
* 

m
H

 
C

6~
.~

 
0 

I 
?,

. 
(D

 
ui

 
i2i

 -
a
 1

. 
=*

 
H

-
M

 
r 

C
40

-
=?

 



coun~try: project no: roect titte: 	 dae apr. 

CPI DESCRITION 	 12. September 1976, . J Ifor pumpsgenerators -

,Following the completion of engineering planning and
 
9. August 1976, Order transportation equipment !specifications for the experimental farm and housing a 

WARDA orders the vehicles needed to support the Mopti in August 1976, WARDA will call for quotes on equipmen 

scientists. such as water pumps and the 60 kw and the 30 kw electr 

generators required for :he experimental farm and hous 

l0. August 1976, Engineering Plans/Design Complete. -- area physical infrastructure, which must arrive and be: 

Station and housing area skemetic showing buildings lay- iinstalled upon the physical completion of the station 

out and electrical, potable water and sewage distribution !the fall 1977. 
systems. Critical date: October 1976.
 

13. September 1976, Asst. Scientists start postgradua
 

-- Topographic survey of the Experimental Farm plus an training -- Th1ose new assistant scientists requiring E 

irrigation plan showing the partitioning and leveling English language training p.ior to training in their 
of the subpolders, pumping stations and capacity, new discipline begin Englirh training. 
canals and drainage.
 

14. July 1977 -- Complete development of housing s 

-- The housing site foundation development must beo; -- Blueprints for the buildings. 
The Genie Rural should complete this work by August completed before rainy season and flood conditions mak 

1976 if construction is to begin promptly in the 1977 work conditions too difficult. 
dry season. Lead time is needed because of the large 

amount of construction planned for 1977. Also, equip- 15. November 1976, _Jids for station equipment -
ment must be identified early to allow for procurement Equipment which does not have to be in place as early 

and installation in Fall 1977. The Genie Rural requires the vehicles, generators and pumps or which has a shor 

an estimated 14 man monthe to finalize all engineering delivery lag time can be ordered a bit later. Quotes
 

planning and to conduct the contracting process. Conse- should be requested for fturniture, farm equipment, off
 

quently three or more engineers must be allocated to the equipment and the basic laboratory equipment by Novemb
 

planning process, March - August 1976. 	 1976.
 

November 1976, Order pumps and generators.
*II. September 1976, Inventory of basic lab equipment - 16. 

To facilitate the arrival of basic laboratory equipment 

essential for the commencement of Mopti operations in *17. November-December 1976, Station Director arrives 

the second half of 1977, IITA will develop a list of 	 To assist with the multitude of administrative and
 

basic lab equipment needed for Mopti-North startup, for 	 scientific steps needed to commence limited research
 

WARDA and GOM review. Critical date: December 1976. 	 operations by 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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project title: 	 •COuntrYp proeL no: 

C _I TQIL (Continued)
_D 

sowing. These experiments will be comprised mainly of 


to provide initial identification of
screening which are 


promising materials. Critical: September 1977. 


September 1977, Complete construction of housing
27. 	
The completion of the construction of the and station --

scientists housing, station buildings, is schedulednine 


months after commencement of construdtion. Critical: 1/78. 

28. 	 November 1977, Administrative systems operational 


ollowing the physical completion
Two months are allowed 

of the station to shakedown all administrative.

systems. 


all physical
o 1erations -- With29. November 1977, Full 


CU 	 administrative and researra programs and facilities 
in 


place, the station is considered to be in full operation.
-

end of month30. December 1977, Evaluation -- By the 

22, a routine AID-WARDA-GOM evaluation should be 

conducted to assure that all inputs and outputs scheduled 


have been achieved. 


January 1978, New Assistant Scientists complete
31. 

At least two new assistant scientists will 
trainilg --


complete postgraduate training and be assigned 
to the 


Mopti program.
 

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

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


results will be documented and appraised
recorded. The 
research program.as the fo, ndation for the second year 

Results will also be reviewed by the 
COM, and *'.iUAS 

Scientific and Technical Committee. 

date: I/ original appr 
.	 /revision N..
 

April 1978, Experimental workplans for year 
two
 

Based on year one results, individual workplans will
 

'developed for the 1978-79 crop year as a basis 
for ori
 

izing and conducting the experimental work.
 

33. 


34. May 1977, Field Trials Plans -- With the arriv
 

of the assistant scientist responsible for farmers 
fl,
 

-trails, plans will be drawn up for the implementation
 

field trIals including plans for selecting pr,
Ifarmers 

uction packages; developing technical instructions,
 

determining the size anmethodologies, and training; 


scope of the trials, the amount of station resources
 

the liaison with other agencies, and orga,
necessary; 

ing their support. Critical: May 1977.
 

-- 'armer :'
35. September 1978, Farmer Field Trials 

trials should be underway in accordance with the fiel
i ,
 

At a minimum'
trials program developed in April 1978. 

the Mopti station should have arranged for farmer fie
and with Birntrials with "Operation Riz Mopti (ORM)" 

important deep wateKebbi in Nigeria, in the two most 
in the WARDA region.
floating rice areas 


March 1979, Analysis of year two experiments 
-

36. 

a repeat of PPT indicator No. 34, conducted 

o
 
This is 

year later.
 

The evaluatio37. March 1979, Evaluation -- routine 

w1hich 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 exercise build 

onanen ._ rm t d "xerie indoro. 



--

-- 

jproject tile
countryj: Iproject no: 


CPI DESCRIPTION (continued)
 

- This is a39. September 1979, Farmers Field Trials 


repeat of the previously years exercise (PPT No. 35),
 

building on new information and experience.
 

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 I, Purpose - level EOPS).
 

Purpose level evaluation
March 1980, Evaluation 

can be conducted following appraisal of 
experimental
 

41. 


results of the 1979-80 season.
 

Based on tentative planning
*27a - September, 1977 


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).
 

rdate: i~inal app 
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Attachment to Table 13. Narrative Description of PPT Subnetwork
 

a. January 1976 -- (item 4 on master PrP) WARDA-GOM Agreement signed. 

b. February 1976 -- Begin "EngineeringPlanning for Housing site, Housing and station. 

The Rural Engineering Division of the GOM Ministry of Rural Development proceeds 

with final engineering plans and development of specifications 
for the development 

of 1) the scientists housing site (adjacent to the Mopti-North 
station, 2) the 

scientists housing, 3) the opti-North station buildings. Critical Date - 4/76. 

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

This survey, also being done by the GOM Rural Engineering Division 
is needed to 

improve the experimental farms hydraulic system (see g. below). 
Critical date - 5/76. 

(item 3. on PPT) -- Grant Agreement.
p; d. April 1976 --

e. 	April 1976 -- Complete Topographic Survey. 

Critical date - 7/76. 

May 1976 -- Complete Rice Research Workplan.f. 

The detailed research workplan permits the final engineering decisions 
about the
 

number, size, location, hydraulic characteristics of the experimental 
farm improve

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

E. May 1976 --	 Begin Engineering Flans for Experimental Farm and hydraulic improvement. 

Develop plans for final land leveling, interior plot design and diking, 
interior
 

irrigation and drainage ditches, and water pump installation. Critical - 7/76..
 



-- 

... bne.r (.t.
Narrative Description of 

Attachment to Table 13. 


Plans for Farm and hydraulic 
Improvement. Critical 9/76. 

m EngIneer

h. July 1976 --	 Critical 9/76.

station buidinfg.
site, housinr S 

for lousingEngr. Plans 
-- Complete1. 	 August 1976 


Improvement.

Plans for Farm/Hydraulcof Enr.A oval-- AIDj. August 1976 


ton Buildiln. 
of EnX. Plans for Housing.,
Arol
1976 -k. 	 September 


Pumps, enerators.
 
on PPT) -- Quotes for 

1976 (Item 13
1. September 

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

For houses, station 
buildings and systems 

and experimental farm 
and hydraulic
 

improvement
 

For housing site, houses, 
station buildings and 

systems and
 

Sin Contracts. Critical 11/76.
 
n. October 1976 --

experimental farm and 
hydraulic improvement. 


Electrical Generators. um.s,Order
17 on PPT) --(Itemo. 	 N1ovember 1976 

Begin Construction 
of houses, station buildings 

and systems, and 

PPT) --	 Critical 1/77. 
p. ,January 1977 (Item 19 

on 


experimental farm and 
hydraulic improvement. 

Critical 7/77. 
Hydraulic Improvement. 
-- Complete Farm & 

q. June 1977 (Item 25 on 
PPT) 


-- Complete construction of housing, 	
station buildinvs.
 

t. July 1977 


hookup.
 
-- Installation/Equipment/systems

s. September 1977 

A period of one-two 
months is allowed following 

the construction of 
the basic
 

andof equipmentshakedown
for the Installation and 

infrastructurephysical 
systems (laboratory, 

electrical, potable water, 
sevage, etc.)
 

Station commences full 
operation.
 

t. September 1977 (PPT item 
32) 


of ConstructionAID Review1977 --U. November 



C 

ANNEX A 

PROJECT DESIGN SUMIMARY 
LOGICAL FRAIE4ORK 

Project Title & Number: Rice Research & Production 698-11-190-382 

NARRATIVE SUMMARY 
 -,OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION 


Program or Section Goal:
 

To increase the quality and quantity WARDA member countries increase WARDA and member country records 

of rice production in WARDA member rice production from the current 
 on rice production, consumption 

countries in order to approach regional 
 level to approach regional con- and trade. 

self sufficiency. sumption. 


Asterisk denotes revision in original Log Frame
 

PACE I 

ImrORTANT ASStUPTIONS 

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

2. Modern agricultural technology
 
can be developed which will be
 
accepted by farmers In member
 
statep.
 

3. West Africa has a comparative
 
advantage in production of rice.
 

4. ember countries w1l1 pursue
 
rice price policies that offer
 
incentives to rice farmers.
 

5. Weather is not abnormally
 

severe.
 



ANNEX A 
PROJECT DESIGN SUMMARY 

LOGICAL FRAHEWORK 

Project Title & Number:
 

PAG. 2
 

INARRATIVE SUHMARY IOBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IHPORTANT ASSUMPTIONS 

Project Purpose: 	 Conditions that will indicate 
purpose ha been achieved: End-of-
Project status. 

1. To develop new high yielding rice 	 *I.n. FY 1981 (Rokupr) *i.a. Field trials records-- 1. Coordinated rice research, where
 

varieties and cultural practices for FY 1982 (Mopti) comparison of yields based on research stations concentrate efforts
 

specified rice types of regional New lines and methods yield higher field trials, on rice types of regional priority
 

priority, than currently recommend varieties and share research results with other
 
and methods under farm conditions. *l.b. 	Records of experimental stations in more efficient thn
 

2. To disseminate high yielding restIts -- Targeted characters research where national stations
 

varieties and related cultural practices l.b. FY 1979 (Rokupr) have been demonstrated under puirsue only national objectives In
 

to West African Farmers. FY 1980 (Hopti) experimental conditions, relative Isolation.
 
Rice lines and methods developed
 
displaying certain targeted *I.c. Records of experimental 2.a. Member countries support rice
 

characters, e.g., higher yield, reaults--Experlments have Indicated extension programs in support of
 
better disease, pest, or weed high potential breeding materials traditional small farmers.
 
resistance, elpngation. and methods for further study.
 

2.b. Trained rice production staff
 
*I.c. FY 1979 *1.d. Research workplans approved (outputs) are assigned to plan and
 

Screening results in identifica- by WARDA. implement rice extension training
 

tion of material and methods with courses and extension programs.
 
promise for research targets 2.n. Assessment based on research
 
achievement, station and extension agency 2.c. That other inputs needed for
 

reports as to whether recommended adoption of modern technology -
I.d. FY 1977 varieties are being field tested credit, organization, fetilizer, etc.
 
Research workplans and experiments and extended. are provided.
 
adhere to regional priorities.
 

1) FY 77 and 79 - Initial and 2.d. Effective linkages are esta
2.a. FY 1979 final 	trainee rice skill test blished by WARDA and national agencies
 

Varieties and practices developed scores of WARDA-trained rice pro- between research and extension agencies.
 
are being field tested and demon- duction specialists.
 
ntrated via national programs.
 



ANNEX A 

PROJECT DESIGN SUMMARY 
LOGICAL FRAMEWORK 

Project Title & Number: 

NARRATMIVE 

Project Purpose: 

SUNNARY OBJECTIVELY VERIFIABLE INDICATORS 

Conditions that will Indicate 
purpose has been nchieved: End-of-
Project status. 

MEANS OF VERIFICATION 
PAGE 3 

IffMORTANT ASSUHPTIONS 

2.b. FY 1979 
WARDA trained personnel operating 
at higher capability and produc-
tivity. 

2) Number of rice specialists
trained by WARDA trained rice 
prodtiction specialtritn. 

3) Capability of extension 
agents trained by WARDA - trained 
rice production specialt.ist (aa
indicated by rice skilis t.nt 
scores). 

4) Productivity of rxtenqion
agents trained by WARDA - trained 
rice production specialists as 
indicated by (a) tile number of 
farmern reached (b) the crop
yields of farmers reached (perhaps
in farmer demonstrator fields or 
designed experimental farmer field 
trails arenas). 



ANNEX A
 

PROJECT DESIGN SU4MARY 
LOGICAL FRAMEWORK
 

Project Title & Number:
 

rACE 4 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Project Outputs: Magnitude of Outputs: 

1. Integrated rice research experi- 1. Rice research pInns'will be 1. Assessment of research acti- I. Station research workplans are
 
ments in (a) breeding (b) pathology developed for each research sta- vities against staLion roseareh designed to integrate research efforts
 
(c) entomology (d) weed control (e) tion identifying the primary workplnns. whereby WARnA and national scientists 

fertilization (f) cultural practices, constraints to be addressed and comprises a slngle team, tinder uni
etc. which address the major constraints describing and scheduling (to the Outside Research lateral scientific leadership, 
to increase yields and production of extent reasonable) each scientist's addressing rr-earch objectives jointly 

the priority rice types, i.e., floating activities. 2. WARDA reocrds. set out in the wnrkplan. This assnume 
and deep water rice, mangrove swamp also that WARDA activities, i.e., WL, 
rice and irrigated rice for Sahel river 2.a. Assistant scientist work As 3. Training Center records. W2, W3, and W4 are integrated at the 
basin development, understudles for WARPA financed station level as mutually reinforcing 

senior scientists. 4. Training center in full activities/projects.
 

2. Trained African scientists. operation.
 
2.b. African nssistant scientists 2. WARDA staff as supplemented by
 

3. Trained rice production and complete post-grnduate training: 5. Rokupr Hopti WARDA research AID's training inputs is adequate to
 

research staff. 8 In FY 1976, 3 in FY 1978. underway. design and conduct a training curri
ctlum and program for rice prodtction
 

4. Established training center. 3. Ninety rice production staff *6. Hopti station records and staff.
 

trained annually at Johnsonville. reports.
 
*5. Establishment of research facili- 3. Personnel trained under this
 
ties at Rokupr (mangrove swamp rice 4. Dormitory constructed, training project, especially the African research
 
research) and at Mopti (deep water and plots btilt, translation and other scientists, serve after training in
 

floating rice research). equipment Installed. research work as intended.
 

*6. Mopti station program to field *5. Housing, offices, laboratories 4. Other donors and national govern

test and extend research results, and experimental plots constructed, meats provide station inputs as planned.
 
equipped; administrative systems
 
inplace and station in operation. *5. WARDA routinely introduces toptl-


TABLE 13 schedules Hopti Station developed materials, methods into
 

construction/installation schedule) regional trials.
 



ANNEX A 
PROJECT DESIGN SUMARY 

LOGICAL FRAMEWORK 

Project Title & Number: 

PAcE 5 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Project Outputs: Magnitude of Outputs: 

*6.a. Field trials planned and 

underway. 

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

*6. Operation Riz Nopti and other 

selected national agencies support 
preliminary fieJd trials of Hopti 

materials. 

6.c. Training courses and 
materials developed for field 

trials officers. 



ANNEX A
 

PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Project Title & Number: WARDA
 

PAGE 6
 

NARRATIVE SUMMARY 	 OBJECTIVELY VERIFIABLE INDICATORS HEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Project Inputs: Implementation Target (Type and
 
Quantity)
 

1. Research inputs nre: (a) personnel- 1. Annex schedules inputs and 1. WARDA/nationnl government I. Technical experts are available
 

plant breeders, pathologists, entomolo- costs for the research and develop- Implementatlon pinns. and can be recruited on schedule
 

gists, weed specialists, short-term ment programs. at the funding levels indicated to
 

consultants, administrative staff (b) 2. WARDA/USATID btdget agreements serve at the selected research sites.
 

construction and commodities -- office, 2. A more detailed input-output and grant agreements.
 

laboratory equipment, green and screen implementation plan will be 2. Equipment and supplies can be
 

houses, land development, seed processing developed immediately following 3. End of project evaluation by procnred on schedule.
 
and storage facilities, vehicles, etc. PP approval to schedule activities AID consultants.
 

co (c) training -- postgraduate and under- and targets. 3. WARDA members can allocate per

study training for African scientists, 	 sonnel to these positions to be
 
trained.
 

2. Training inputs are: (a) personnel-

training director, farm manager, admin
 

staff, (b) construction and commodities-
40 man dormitory (including construction
 

design), training and translation equip
ment, vehicles.
 

NOTE: 	 The original logical framework statement of inputs has not been evised to reflect changes introducec by the addition
 

of*the Mopti activity. A more detailed explanation of Hopti act Lvity inputs is presented in Project Description and
 

in Annex B.
 



ACT IVtrYPitOJECT CSTS -- WAIU)A - mIOrTI 
ANNM B. TA81.IF 1 

FY 8077 FY 78 FY 79 
YEAR TOTAL FY 76 FY 

TOTAL TOTAL TOTAL 
TOTAL TOTA- TOTAL 

I. INVESTNENT COSTS 

A. 	 CONSTRUCTION 

245.0 321.8566.8
1. 	 Housing 2	 320.2ea 320.2a.6 staff houses,230 m e"@$53,360 

b.Housing 	site development - foundation/
 

embanking (15,000m 
) 

.
 

600 m. incl. entrance gate);
Fencing(1
 
245.01/ 245.0
 

water and electrical systems 

1.61.6

C.Guard house 

127.2*
127.2

2. 	Experiment Station buildinps 
 30.2
30.2
(130 m/)office
a.1 	Administrntive 
 66.3
66.3
2 officeas ea.)
b.3 laboratories (Incl. 
 7.0
 

c.1 treshing floor 	 7.0 
15.6
 

d.green house (for breeding work) 15.6 

8.1
8.1
(for entomology)e.screen house 

at
3. 	 Hydraulic infrastructure 
59.059.'experimental station 

4.*Enaineerig planningldeui~gnConstruc
27.0

tion supervision (24 nm) 	 27.0 

331.0 449.0a 780.0CONSTRUCTION SUBTOTAL 

house ,ite instead of t ho',s.e site. 
0,226) rounded tip for 6 

1/ Morgan's $214.5 thousand figure (Bemako 


pumps at 3,780 ea. C.I.I.

$30,200 for 8 450 gel/minute

2/ WARDA's $90,000 figure minus 

• - Saudi Arabia funds. 



FY 80
Y TOTAL 76 FT 77 FY 78 FY 79YEAR FY 

TOTAL TOTAL TOTALTOTAL OTAL TAL 

B. EQUIPMENT 

1. 	 Electrical generators 25.
 
1 60 kw and 
 1 -3 kw 	 75. 5.0 

2. Water pueps for station irrigation 

system 
B units /.50 gal./min. ea.(l unit 4/ 

30.0- 30.0$3,500 CIF) 


32.0 32.03. Agricultural Equipment 
9.0 9.0
a.1 	tractor 

1.2 1.2
b.1 	leveling blade 

4.0 4.0
c.l 	hydraulic backhoe 

2.0 2.0
d.1 	disc plow 


e.l mould board plow 2.0 2.0 

_ f.l disk harrow 1.5 1.5 
oo g.2-3 treohing machines (incl. single
 

panicle tresher & small laboratory 
6.2 6.2
thresher) 

1.6 1.6
h.l 	seed drill 

i.sprayer, - other small equipment 1.0 1.0 
2.5 2.5
J.trailer 

1.0 1.0
k.tools 


7.0 28.0*

4. Transportation equipment + spare parts 35.0 

14.0 7.0 7.0
a.2 	sedans @ 3,500 

7.07.0b.1 	pickup truck 
4.0
4.0
c.1 	boat + outboard 


10.010.0d.1 	truck (4 tons) 

3/$I1,500 F.O.B. for 60 kw generator plus 7,000 F.O.B. for 30 kw generator + 357. 
insurance, freight.
 

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

* Saudi Arabia Funds 



YEAR 
TOTAL 

TOTAL FY 76 
TOTAL 

FY 77 
TOTAL 

FY 78 
TOrAL 

FY 79 
TOTAL 

FY 80 
TOTAL 

B. Equipment (cont'd.) 
5. Office Equipment-

a.2 expert desks 
b.5 assistant desks 

c.other desks, cupboards 
d.2 calculators 
e.4 typewriters 
f.l photocopy machine 

g.20 air-conditioners 

filing cabinets 

2 
22.4 
1.6 
3.0 
4.0 
1.4 
1.2 
1.2 
10.0 

21.8* 
1.6 
2.4 
4.0 
1.4 

1.2 
1.2 

10.0 

0.6 

0.6 

6. Laboratory equipment 70.0 12.0 23.0* 35.0 

EQUIPMENT SUBTOTAL 
SUBTOTAL (A + B) 

INVESTMUEN TOTAL 

214.4 
994.4 

994.4 

106.0 
437.0 

437.0 

72.8* 
521.8 

521.8 

35.6 
35.6 

35.6 

II. OPERATIONAL COSTS 
A. DIRECT COSTS./ 

1. Personnel 
-

a.Station Directoi @ 55,000 

b.Deputy station director @ 35,000 
c.Assistant experts four @6,000 

d.Farm manager @ 6,000 
e.Research/Extension Off 
f.Admin/Finance Off 

g.4 field assistants 
h.bookkeeper 
1.4 clerk/typists
J.4 lab. assistants 

448.2 93.0 
27.5 
25.0 

12.0 
2.0 

10.z 
3.0 
1.2 
0.8 
1.0 
2.7 

176.2 
55.0 
35.0 

24.0 
3.0 

30.0 
4.0 
2.4 
1.4 
3.0 
3.0 

179.2 
55.0 
35.0 

24.0 
6.0 
30.0 
4.0 
2.4 
1.4 
3.0 
3.0 

55.0 
35.0 

30.0 
6.o 

30.0 
4.0 
2.4 
1.4 
4.0 
3.0 

186.0 
55.0 
35.0 

30.0 
6.0 

30.0 
4.0 
2.4 
1.4 
4.0 
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 



. YEAR TOTAL FY 76 FY 77 FY 78TOTAL TOTAL FY 79 FY 80TOTAL 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 2.5m. 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
o. 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 wntchmen 
 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. Travel and/or Study 
 35.0 7.0 7.0* 7.0 7.0 
 7.0
 
4. Misc. Technical Assistance 76.0 10.0* 22.0 22.0 
 22.0
 

a. Visiting consultants (80 man day. 
40 man days/yr.- 10 days/discipline/yr) 
 5.0 10.0 10.0 10.0
b. Institutional services 
 5.0 12.0 12.0 12.0
 

5. Offi 3upplies 
 48.7 8.5* 13.4 13.4 13.4
a. ReIerence nationals, Journals 
 2.0 0.5 0.5
b. ststionary 0.5 
1.0 2.0 2.0 2.0 c. photocopy paper 
 0.2 0.4 0.4 
 0.4
d. public ;2ilities 
 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 1.0 1.
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,


netting etc. 
 3.0 3.0 3.0 3.0
 

*Saudi Arabia Funds
 



FT 78 FY 79 FY 80 .. YEAR TOTAL FY 76 FY 77 
TOTAL TOTALTOTAL TOMAL TOTAL TOTAL 

Experimental Farm 164.0 29.0* 45.0 45.0 45.0 

10.0 10.0 10.0 10.0 a. Fertilizer & chemicals 50 hr @ $200 
3.0 3.0 3.0 3.0b. Tractor 1000 hra @ 3. hr. 
3.0 3.0 3.0 3.0 

c. Car & pickup @ 1,500 ea 
3.0 3.0 3.0 3.0d. Truck 
2.0 2.0 2.0 2.0 e. Pumping cost 
1.0 2.0 2.0 2.0f. Haintenance/spare parts for agri equip 
2.5 2.5 2.5 2.5
 g. Tools, bags, etc. 50 hr @ 50.00 

0.5 0.5 0.5 0.5
h. Boat umAntenance 
2.0 10.0 10.0 10.0


i. Maintenance cf housing, ronds 

2.0 10.0 10.0 10.0


J. Operation/maintenance generators 


284.4 284.4
118.0 259.7 295.6
SUBTOTAL, DIRECT COSTS 1 


CC OPERATIONS TOTAL 11242-1 118.0 259.7 295.6 284.4 284.4
 

254.0 64.0 50.0 70.0 70.0
 
1. PARTICIPANT TRAINING 


16.0
16.0 16.0 16.0

1. 12 mos. English training 
 7 /

48.0 34.0 34.0 34.0
2. 48 months post graduate study 

20.0 20.0

3. Ph.D. Training 


64.0 50.0 70.0
SUBTOTAL, PARTICIPANT TRNG 254.0 70.0
 

33.8 12.8 12.8

CONTINGENCY (57 SDIPLE) 59.4 

89.1 122.0

INFLATION (107. compounded annually) 211.1 


SUBTOTAL, 1st TIIRFL 
 YEARS 1,815.5 555.0 545.51/ 415.0 

489.2

GRAND TOTAL 2,761.0O 555. 845.5 45623 


7/ 34 months post graduate training.
 

8/ $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. 



ANNEX B. TABLE 2. 

I. 	INVESTMENT COSTS
 

A. CONSTRUCTION
 

1. 	Housing 
2
a. 6 staff houses, 230 m ea@$53,360 ea 

b.HousIng site development - foundation/ 
embanking (15,000m ). 
Fencing (1600 m. incl. entrance gate):
 
WO
Water and electrical systems 


c. Guard house 


2. 	Experiment Station Buildings 

Z
 a. 1Administrative (130 m ) office 


b. 3 Laboratories (incl. 2 officeas ea.) 

c. I treshing floor 

d. green house (for breeding work) 

e. screen house (for entomology) 


3. 	Hydraulic infrastructure at 

experimental station 


4. 	 Engineering planning/desipn; Construc-

tion supervision (24 m)
 

CONSTRUCTION SUBTOTAL (LC) 


LOCAL COSTS 

5 YEAR-TOTAL 

368.9 

208.1 


159.3-/ 

1.6 


85.1 


19.6 

43.1 


7.0 


10.1 

5.3 


2 
59.0-


27.0 


540.1 


-- WAPJ)A - HKPTI ACHiVITY 

FY 76 FY 77 FY 78 FY 79 FY 80 

159.3 209.7 
208.1 

159.3 

1.6 

85.1* 
19.6 
43. 

7.0 

10.1 
5.3 

59.0 

27.0 

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 8 450 gal/minute pumps at 3,780 ea. C.I.F.
 

* - Saudi Arabia funds.
 



YEAR TOTAL FY 76 FY 77 FY 78 Y 79 

B. EQUIPNENT 
1. Electrical generators 

1 60 kw and 1 30 kw 

2. water pumps for station irrigation 
system 
8 units 450 gal./min. ea.(l unit 
$3,500 CIF) 

3. Agricultural Equipment 
a.1 tractor 
b.l leveling blade 
c.1 hydraulic backhoe 
d.1 disc plow 
e.l mould board plow 

o f.1 disk harrow
g.2-3 treshing machines (incl. single 

panicle tresher & small laboratory 
thresher) 

h.l seed drill 
i.sprayers - other small equipment 
J.trailer 
k. tools 

4.- Transportation equipment + spare parts 
a.2 sedans @ 3,500 
b.1 pickup truck 
c.1 boat + outboard 
d.l truck (4 tons) 

3/$1.1,500 F.O.B. for 60 kw generator plus 7,000 F.O.B. for 30 kw generator + 35 Insurances freight. 

41 42,800 each for 8 450 gal/min pumps + 357. insurance, freight. 

*- 3audi Arabia Funds 



YEAR TOTAL FY 76 FY 77 FY 78 FY79 FY 80 

B. Equipment (cont'd.) 
5. Office Equipment

a.2 expert desks 

b.5 assistant desks 

c.other desks, cupboards 
d.2 calculators 

e.4 typewriters 
f.l photocopy machine 

g.20 air-conditioners 

filing cabinets 

6. Laboratory equipment - -

o EQUIPIENT SUBTOTAL 
SU3TOTAL (A + B) 

INVESTMENT TOTAL 

-

5ho. 

-

2 1 5,3 

-

29h.7 

II. OPERATIONAL COSTS 
A. DIRECT COSTS 61 

1. Personnel-
a.Station Director @ 55,000 

b.Deputy station director @ 35,000 

c.Assistant experts four @ 6,000 

d.Farm manager @ 6,000 
e.Research/Extension Off 

f.Admin/Finance Off 

g. 
4 

field assistants 

h .bookkeeper 
1.4 clerk/typists 
J. 

4 
lab. assistants 

!07-9" 105 
-
-

12.0 
2.0 

10.0 
3.0 
1.2 
0.8 
1.0 
2.7 

_8-2 
-
-

24.0 
3.0 
30.0 
4.0 
2.4 
1.4 
3.0 
3.0 

89_a 

24.0 
6.0 

30.0 
4.0 
2.4 
1.4 
3.0 

3.0 

-
30.0 
6.0 

30.0 
4.0 
2.4 
1.4 
4.0 

3.0 

30.0 
6.0 

30.0 
4.0 
2.4 
1.4 
4.0 

3.0 

5/ Hinor upward adjustments WARDA's figures 

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

* - Saudi Arabia Funds 



1. Personnel (Cont'd) 
k 3 artisansstore keeper
M. 3 drivers 
n. tractor driver 

a. 2 messengers 

p. 3 maids 
q. 2 watchmen 
r. laborers (5000 man-days) 

2 ouigrnqltn73.02. ousing rental (60 monthseah 
0 months each) 

6 scientists x 

3 A 

54.0 

0.5 
1.3 
0.9 

0.3 

0.5 
0.8 
0.5 

18.0 

76 77 

2.4 
1.0* 
1.8 

0.6* 

1.0* 
1.6* 
1.0* 
6.0* 

18.0* 
____8.0 

3. Travel and/or Study 
35.0 7.0 7.0* 

4. Misc. Technical Assisance -
a. Visiting consultants (80 man days

40 man days/yr.. 10 days/discipline/yr) 
O, b. Institutional services 
5. Office Supplies 

a. Reference nationals, journals
b. stationary 

c. p h o t o c o p y p a p e r d. public utilities 
e. postal 

48.7 8.5* 

2.0 
1.0 
. 2 

5.0 
0.3 

6. Laboratory costsq
a. supplies entomology 
b. supplies plant breeding 
c. supplies weed research 

d. miscellaneous -- pots, plastic bags,
netting etc. 

44.0 
0 

2.5 
2.5 

3.0 

*Saudi Arabia Funds 

7 

0.8 

2.5 

1.8 


0.6 

1.0 
1.5 

1.0 

6.o 


18.0
18_0_ 

7.0 

7 


13.4 


0.5 
2.0 
. 4 


10.0 

0.5 
0 

.0 


2.5 

2.5 


3.0 


7 0 

0.8 0.8
2.5 2.5
 
1.8 
 1.8
 

0.6 0.6 

1.0 1.0 
1.5 
 1.5
 
1.0 
 1.0
6.o 6.o
 

7.0 7.0 
7o 7
 

13.4 
 13.4
 
0.5 0.5 
2.0 2.0 . 4
 

10.0 
 1O.0
 
0.5 0.5 
0 0 

. 11.0
 
2.5 
 2.5
 
2.5 
 2.5
 

3.0 

3.0
 



5TYEAR TOTAL FY 76 FY 77 FY 78 FY 79 FY 80 

Experimental Farm 	 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. Haintenance/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 cf housing, roads 	 2.0 10.0 10.0 10.0 
J. Operation/maintenance generators 	 2.0 10.0 10.0 10.0
 

OPERATIONS TOTAL(LC) _23. 	 1 . .1 3, 

E. 	PARTICIPANT TRAINI14G
 
1. 	12 mos. English training
 
2. 	 48 months post graduate study 
3. 	Ph.D. Training
 

C SIMLE) LC = 69% hii _ 	 23.3. 8.8 8cTINENCY (57. 

INFLATION (107. compounded annually) 1 

'r5-7 - - -6
 

GRAND TOTAL (IC) 	 __480 310.8 4544 206... 212.7 265.5 

7/ 	34 months post graduate training.
 
8/ 	$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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AN= C - Sutarv Description of WA.RDA 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 recoumendations of the Scientific and Technical 
Committee and the Steering Committee, the Governing Council of WARDA has esta
blished priorities foi: setting up a network of standardized, coordinated 
trials in the region comparing local and improved varieties of rice; 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 ann breeding programs for varietal 
improvement on the four main rice types - upland rice, tidal mangrove swamp 
rice, irrigated rice, and deep water and fluating rice. Implementation of 
these programs involves an annual rice research meeting attended by repre
sentatives of the region and international institutes - the use of consultants 
for special subjects - and the recruitment of resenrch workers in :he region 
for training. 

Under the coordinated 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 field assistants has helped to obtain better Lniformity and more
 
reliable results in the conduct of the trials. The seed laboratory, built
 
with AID assistance, was completed in December 1974, and is now distributing
 
seeds for the coordinated trials after testing for germination and purity
 
and treating seeds for nematodes and insect infestation. The Seed Laboratory
 
has its nursery farm at the Liberian Central Agricultural E:cperiment Station,
 
located at Suakoko. It also cooperates with the Moor Plantation Experimental
 
Station at Ibadan, Migeria, which acts as quarantine station for all seeds
 
introduced from outside the region. WARDA has recently built an additional
 
three greenhouses and three test cubicles to accelerate the control of seed
 
samples coming from outside the region. "ARDA's program to reinforce
 
selected rice research stations is making excellent progress although ori
ginal estimates of time necessary for project design and implementation had
 
been highly optimistic. With the assistance of IRAT the program of research
 
on rainfed rice at Bouake in the :vory Coast is in full swing. With assis
tance from 'NDP, the U.K. and AID good progress is being made in building
 
added capacity for research at Rokupr lice Research Station in Sierra Leone.
 
With the exception of recruitment of senior scientific personnel, all acti
vities are on schedule and it is planned that research work will reach its
 
full capacity by September 1976 after the completion of all construction
 
activities, the delivery of all commodities and the recruitment of all
 
research personnel. _ARDAis currently looking to Canada to provide assis
tance in building up the research capability in Senegal on irrigated rice.
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The means of accelerating research on deep water and floating rice are to be
 

provided by AID with some financial assistance from Saudi Arabia.
 

The Training Program is'one of WARDA's most important activities.
 

With assistance from AID a Training Center is being established in Liberia
 

to train personnel from member countries in 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 impaci in member countries.
 

The Training Center now under construction will be ready for occupancy by
 

April 1976.
 

(b) Develooment De2artment
 

This Department collects backgroun information on rice cultivation
 

in West Africa, identifies the constraints to increased rice production and
 

to WARDA's research programs through cocducting special
provides follow-up 

studies, designidg projects, operating a seed multiplication farm, and organi

zing special seminars and conferences.
 

The WARDA report "Development of Rice Cultivation in the Sahel
 

Countries" of June 1975, is an example of a special study for which AID pro

vided the services of an economist. The seed multiplication farm is expected
 
to meet about 50
to produce 75 tons of foundation seed in 1976 sufficient 


percent of requirements. Consultant services have been extended to all
 

member countries to help design projects, assist in reorganizating extension
 

services and in evaluating on-going projects. 
Seminars and conferences pro-

They
vida invaluable opportunities for the exchange of information and data. 


also stimulaca researci in marketing, storage, pricing policies and other
 
achieving self-sufficiency
socio-economic factors dealing with the problem of 


in rice in the region.
 

(c) Documentation Division
 

Apart from collecting and exchanging documents, the Documentation
 

Division distributes semi-annually to each member country a bibliographic
 

index of documents on rice cultivation in the region. The material is
 

processed by computer and available in microfiche or photocopy form. .lso
 

produced semi-annually is listing of world rice references.
 

(d) Statiscics and Data rocessing Division
 

This Division has received substantial assistance from UDP in the
 

past. Its major product is the Rice Statistics Yearbook. Apart from back

stopping other departments in statistical analysis and data processing, the
 

Statistics and Data Processing Division has met with considerable success in
 

getting member countries to adopt uniform systems and procedures for reporting
 
to be done.
statistical data although much more still needs 
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WARDA-GOM Agreement.ANNEX D. 

AGREEMENT BEIT'EEN T1E GOVERN LET OF THE REPUBLIC OF 

MALI AND
 

THE WEST AFRICA RICE DEVELOPH.NT ASSOCIATION (WARDA) 

FOR THE IMPLEMENTATION OF THE WARDA REGIONAL RESEARCH 

PROJECT 0N FLOATING AND DEEP FLOODED RICE. 

WHEREA S 

article Ii of.the WARDA 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 decisions
 

taken thereunder by the appropriate organs 'of the
 

Association,
 

- the scope 6Y privileges and immunities of t e Association, 

its.property, funds and'assets and its staff'shall be 

determined, mutatismutamdis in accordance with the 

provisions of the Convention on Privileges and Immunities 

of the Specialized Agencies of the United Nations; 

WHEREAS
 

Article IV of the WARDA Constitution provides that the
 

Member.States of the Association shall:
 

- make available training nd research facilities ana
 

land on such.terms and.conditions as may from time.'
 

to time be agreed with the appropriate organ of'the
 

Association;.
 

- make available national personnel on such-conditions' .
 

as may be agreed-upon by-the appropriate or'gan of the
 

Association;
 

- supply the Asso.ci~tion with such samples b.f'.plants,
 

rice. seeds, soil and other joaterial as required;
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WHEREAS
 

Article IX of the WARDA Constitution stipulates that:
 

"under 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, corporations 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 contributions
-

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 agreements entered by the Darties
 

concerned;
 

- 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 Zxecutive Secretary may accept gifts,
 

legacies, grants, loans and other contributions and
 

enter into appropriate agreements with donors withoit
 
'
 a special authorisation from the Governing Council, 

and
 
. *.. . . 
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WheREAS
 

Financial Regulation X provide.s that gifts, legacies, grants,
 

loans or other contributions in kind or in cash .........
 

from Governments and International or National Organiza::".
 

tions or Institutions may be accepted by ...............
 

the Executive Secretary .............. it being understood
 

that the acceptance of any voluntary contributions 'hich
 

directly or indirectly involves additional obligations
 

for Member States shall in any event require the consent
 

of the Governing Council.
 

NOW THEREFORE
 

The Government of the Republic of Mali (hereinafter called
 

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

Minister of Rural Development and
 

the West Africa Rice Develo'ment 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
 

site of the WARDA regional research project on floating
 

and deep-flooded rice, aiming at the development and
 

assistance for spreading the use of high yielding varieties
 

and cultural practices adapted to these types of rice
 

cultivation in West Africa.
 

Article 2
 

In view of the imple~ientation of this project and
 

in accordance with Article II of the WARDA Constitution,
 

the Government shall supply
 

- developed land of an estimated area of 46.5 ha
 

- the necessary land for the buildings planned
 

under the Phase I of the project, as well as
 

for foreseeable extensions
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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 established by.
 

the Association, offLcers for the following positions:
 

- five research assistants
 

- one administrative assistant
 

- one farm manager
 

- four field assistants
 

These members. of staff shall be released for one year
 

period, at a time, but ona renewable basis..
 

renew the release of the
The Government Lundertakes to 


staff to the Association for as long as this shall be
 

requested. The Government undertakes to take only
 

in case of serious misdemeanor the initiative of .with-


Such staff member shall be
drawing a staff member. 


replaced promptly taking into consideration his qualifica

tion. 

..Article 4 


The Government undertakes to assist the Associatioh in
 

the recruitment of staff: in accordance with Mal-in labour
 

laws.
 
.r
Staff already employed at the Mopti-Ibetemi station 


shall, if equally qualified be given priority in recruit

ment by the Association. To this effect, the Rural Economy
 

Institute will for,ard to the Association all nec6sary
 

information (qualifications,. age, seniority, saldries,
 

etc.) together with its reconilendations, on the staff
 

already employed at Monti..
 

Staff transfers from.Governiaent service to the
 

*sees/
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Association shall be effected in such a way that the.,
 

Association shall not be responsible for the rights.
 

acquired by this staff before the transfer: indemnity._
 

for the termination of the contract, pension rights, etc.
 

.1.
Article 5 


The Rural Economy Institute shall be the Governmentt
 

counterpart service .for the project i-plementation.
 

The Chief of the .grcnoLic Research Division of M1ali
 

Rural-Economy Institute shall be designated as the
 

responsible authority for the coordination of the
 

Government and the Association actions within the fram'e

work of the project iriplecientation. As such, he shall
 

participate in all progra-r.-ing, supervision,and
 

evaluation activities.
 

Article 6
 

The National Directorate of Rural Engineering of Mali
 

shall carry out the rural an. civil engineering studies,
 

prepare plans and 	cost estin:ates, prepare tenders and
 

select suppliers, 	and supervise rural and civil engineering
 

works.
 

It shall submit for thc .ssociation's aroval the
 

procedures considered :ost . 2crsriate for the different
 

categories of works to b,:one.
 

It shall inloni thc .sszcittion of contracts and
 

tenders, as well as of uodification it considers
 

necessary during thc i..le:ontation of the wcrks. The
 

the Director of Rural Engineering
Assooiation shall 	inf',r:; 


-n the basis of the information
of its decisions, 


received.
 

The Directorate of Rural Znrineering shall regularly
 

inform the Association of tho progress made and the
 

difficulties encountered.
 

.0ooo/
 



100.
 

Article 7
 

Both parties agree to recognize that it is essential
 

that the Mopti Rice Operotion and the XARDA regional
 

research project on deep flooded and floating rice
 

establish close cooperative relations, particularly.12ir.
 

the following fields:
 

- conduct of multilocal trias and of demonstrati6n 

trials on'farr-i'ers- fields, 

- socio-economnc studies in order to make research 

workers aware of the )rcblems facing the farmers-, 

- seed multiplication - The research project will 

have to sunply regula.rly ;,undation seed to the 

Mopti Rice Operation and. other similar projects. 
In this respect, it is necessary to have a 

precise planning, in or-:or to identify the 
varieties to be d anutiilnd the quantity
 

of foundation seed to iroduce.
 

Moreover, the Mopti Rice O0nerr tion and the WARDA regional 

research project must cooporr.te in the use, maintenance 

and repair of equipment r.nd infrastructure. 

Article 8
 

The Association slhal. undort.-.e to search for the 
financing required for the investments com-plementary to
 

the counterpart contributi u jiven in kind by the 
Government and which was indicated in Article 2 above. 

This includes in particular: 

- five houses for the senior staff, Malian and
 

expatriate
 
- one guest house
 

- one office
 

- three laboratories-offices
 

- finishing of land devel-Yiment
 

- pumping equipuent
 

*j /..
 



ibi.
 

- pumping equipment 

- agricultural equipment 

- stand-by generators 

- transportation equipment 

- laboratory and office equipment 

The Association shall also undertake to search for. the
 

financing of the techi,'al studies and of the supervision
 

of the works.
 

Article 9
 

The Association shall undertake to search forthe
 

financing of the operational costs of the. project; staff
 

and equipment. The first )Ihasc of the project shall
 

extend to the endd of 1978.
 

Article 10
 

The-Association shall supply 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 ll
 

The Association shall undertake to ensure the necessary
 

training for the Malian research workers %no will be
 

placed at its disposal, in order to prepare them to assume
 

the positions of research assistants and, later, to
 

replace the expatriate staff.
 

Article 12
 

The Association shall consult with the Government on ;. 

the matter of salaries and benefits of the Malian staff 

employed by the project. 

0 a a 
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Article 13 

The Association shall hn.ve the right to hand over
 

to the Government any staff meLiber put at its disposal and
 

This
 
whose services would not be considered 

satisfactory. 


shall be done by letter, signed 
by the E:ecutive Secretary,
 

In such a case, the
 
and supported by a detailed 

report. 


Government will be required 
to provide a replacement.
 

aws.
 
Management of the staff governed 

by the Malian labour 


will be done in accordance with 
these laws.
 

AND ARBITRATIONINTERPgETATIONArticle 14 

In accordance with Article XV of 
the Constitution
 

of the Association, any question 
in dispute that may arise
 

concerning the interpretation or 
application of any pro

vision of the Agreement, which 
cannot be settled by the
 

parties concerned, shall be submitted 
to arbitrati0fl by
 

The Arbitral Commeission shall
 an Arbitral Commission. 


three members nominated as follows:
 be composed o-f 


Each jarty shall nouinate one-arbitrator;
(i) 


(ii) 	The third zrbitrator, who 
shall'be the
 

President of the Arbitral Comrission, 
shall
 

be chosen by agreement between the 
arbitrators
 

nominated by the >artier.
 

The decision of the Arbitra! Commission 
shall.be binding
 

on the parties.
 
e.
 

These provisions sha.ll be. vwithcut prejud-ice to 


choice of any other code of.settlement that 
the parties..
 

concerned may jointly decide upon.
 

In case no agree' settloient is achieved,. 
the question
 

shall be submitted to the Governing Council for final
 

settlement.
 

-FORCE
Article 15 ENTRY INTO 

This Agreement shall enter into force on 
tha04ate..o

its signature.
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ANNEX E - Waivers and Local Costs
 

1. WAIVERS
 

A procurement source waiver under M.O. 1412.1 is recommended to
 a. 

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 improvexent of the Mopti-North Research Station, including the housing
 

area.
 

Construction under the WARDA-Mopti Activity, amounting to $753.0
 

thousand (exclusive of GO'M engineering services), is probably not suitable
 

There are no U.S.-owned or controlled construction firms in
 for U.S. bids. 

The relatively small size of the
 Mali or that commonly do business in Mali. 


the amount that would normally be expected
construction element (compared to 


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
 

U.S. firms could submit competitive bids. While Invitations for Bids (IFB)
 
to local construction
will go to U.S. sources, simultaneous IFBs should go 


firms in order to prevent possible construction delays.
 

b. A waiver of AID Regulation 7 restrictions on financing the 
costs
 

of construction work performed by third country nationals (TCN) is recommended.
 

The local Malian construction firms which ari. most likely 
to bid
 

successfully on the project often employ third country nitionals 
in technical
 

This waiver is needed to permit the best Malian firms to bid on
 
positions. 


construct the research station facilities to required

the project and to 

specifications.
 

as amended, which requires
c. A waiver of Section 636(i) of the FAA, 


that AID financing be restricted to motor vehicles manufactured 
in the United
 

States is recommended for two sedans, one pick-up track and one A-ton 
truck.
 

are required for senior
These vehicles, valued at an estimated $31,000, 


scientists' use and for transport of agricultural faLm inputs, 
produce and
 

the experimental program.
other commodities related to 


U.S. vehicles are not suitable for use in Mali where spare 
parts
 

Parts and ser
and maintenance service are not available for U.S. vehicles. 


The four

vice are available for French and Japanese supplied vehicles. 


project vehicles would probably be supplied by dealers in neighboring 
Ivory
 

Coast, from French or Japanese sources.
 

The absence of this waiver would be harmful 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 requirements 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 building products 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 $2h0 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 government construction in the country (including re;earch
 
facilities) is built to standardized Government of Mali (GO) specifications,
 
incorporating local and imported materials available locally. COM 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 increase local construction costs and delay the
 
research station construction. Local firms, unfamiliar with U.S. products
 
and with no regular source of supply for such products would find their costs
 
increased by the complexities related to procurement and use. It is likely
 
that local firms would not be able to cope with necessary adjustments involved
 
in the use of U.S. products and materials -- in procurement, staffing, training,
 
planning and use.
 

A portion of the $240 thousand for imported materials are expected
 
to 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 and contract 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 maximum
 
extent possible.
 

A $35,000 waiver is requested for procurement of scientific instru
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 Malien 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)
 

540.1
I. 	Construction 


i. 	Housing (site development;
 
368.9
scientists' housing) 


2. 	Experimental Station Buildings 85.1
 

3. 	Hydraulic Infrastructure at
 
Experimental Station (land leveling;
 
construction of interior dikes,
 
irrigation and drainage ditches,
 

59.0
water control gates) 


4. 	Engineering; Construction
 
27.0
Supervision 


753.2
II. Onerating Costs 


407.2
1. 	Personnel 


54.0
2. 	Housing rental 


35.0
3. 	Travel/study 


4. 	Office supplies 48.7
 

44.0
5. 	Laboratory supplies 


6. 	Experimental farm supplies 164.0
 

III. Infla tion vlus Contingencies 186.7
 

(local cost set-aside)
 

GRAND TOTAL (local costs) $1,480.4
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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 inflation 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 tmportant but isolated region of the Sahel.
Relatively large local inputs toward construction and research station

operation are required.
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RESUUHCES CAPAAILITYTO IMPLEMENT 
 !NTO CON!SIDERATION TrIE
 
GRANT ASSISTANCE. THIS CERTIFICATION TAKES 


'ARDA TO MAINTAIN

RLOUIE-iENTS PLACED PREVIOUSLY AND PRESENTLY ON 


BY 	THE
FINANCED (R ASSISTED 

ANI) UTILIZE OTHER ACTIVITIES PREVIOUSLY 


UNITED STATES; 	TO-WIT:
 

IN 	SFPTEMwARDA ACTIVITIES CONDUCTED 

FINANCED ACTIVITIES AERE
 

1. 	AN EVALUATTON OF 


AERP 1975 OETERmINED THAT U.S. 


PRnGRESSING ACCORDING TO SCHEDULE,
 

ANI)
 

2. 	TnE COMPLETION OF CONSTRUCTION AND START-uP H ASES OF
 

ACTIVITIES PREVIOUSLY APPROVED 6Y AID WILL. BE
OTHER 

4 MONTHS PERIOD FOLLuOING
REALIZED mITHIN THE NEXT 3 -

BE 	DEVOTE0 TO FULL IuPLEMENTA-
WHICH AARUA RESOURCES CAN 


fInN UF ASSIsrANCE UNOER THE SUBJECT GRANT,
 

SIGNEU - STEGEL
 

APRIL 7, lq76, ENO QUOTE.
 

UNCLASSIFIED
 


