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'!be \lest Africa Rice Oevelcpment Association (WARDA.) is a group of 
developing countries with a c:x::ln'Ulal interest---becoming 
:,-,:elf-sufficient in rice production. tbt ooly arE= the poli tical an:! 
social groopings 1.issimilar within t.'tis 15 COllIltry area, rut the 
diverse ecological corrlitions need different farmifX,3 systems. 
Climatic conditions vary frem the highest to the lowest rainfall in 
the world. Rice is grown in the tidal m.argrove swatIps alOO3 the 
coast during the salt-free period; along the jnland river basins in 
concert with the floods am; in the uplands \t.~!ere the faIltlers depend 
on the rainf~ul. Production in these ecological zones require high 
yielding rice varieties with a range of characteristics: 100 to 200 
day growth period, adapted to various water d~?ths, tolerance for, 
or resistance to sr>eeific conditions in each zone am, of course, 
they must produce quality grain. 

This mid-point evaluation of the \lAROA II project 5pV--nsored by AID 
not cnly looked at t.'1e project components, but also lo:>ked at the 
\lARDA, administrative L.Jarlagement capability. HARD~, nt::M in its 
teens, is having gra...ring pain and is perhaps at its nost critical 
juncture. \JARDA needs the financial support of the Hember States 
and in return needs to ::.rim its operations to match availablt:' 
resources. WARDA. has capable t'leOple on its staff wr.o have the 
intellectual ability to draw on a range of resources to solve most 
of the technical problems of riC'.' production. or·~ next big hurdle 
will be to help r1embef States develop the effective nationa.l 
extension services, input supply systems, and price policies that 
will give the farmers the incentive to take full .3.c."vantage of the 
techn:Jlc:gy being develcped. 

~ team wishes to express its appreciation for the hospitality 
extended by i'lARDA headquarters and t.he thoughtful c:orm'le!1ts made on 
the draft report. '!he research teams at R:>kupt' arrl ~tpti made our 
visits to those stations lOClst enjoyable. Efforts to explain work 
underway were much appreciated and helped us to \.ll'rlerst.arrl the 
canplexi ty of the problems. He were greatly impressed by the 
professional c:ompetence of both the local and international 
scientists. 

7he Evaluation ~eam could oot have done its work in the srort four 
weeks without the tight scheduling and support provided by the 
USA.ID/Liberia russion. The Africa Bureau, Office of Regional 
Affairs and USDA/OICD provided the very valuable service of 
assemblirY3 the team and providin:; all of the lcgistical support 
required for cur travel to Hest Africa and return. 
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For the team membet's this evaluation was a very challenging 
assignment. We learned a great deal and hope that our analysis of 
the situation will have value to those who must live and work with 
the problems G Our comments and criticism are !Deant to be 
constructive • 

It was not possible to complete che report before leaving ttmrovia; 
therefore the final assembly of the report has been the 
responsibility of the team leadr.:r.. r have ,tried to reflect the 
teams views; if emphasis has varied from that intended, th1! fault is 
mine. 

Sincerely, 
!' 

'- rv'- ~--Lv i. ) ~,;C~ ) ) 
Donald R. Mitchell, 
Team Leader 

P.S. This report has been reviewed by WARDA officials, as well as 
concerned officers in USAID/Mom:ovia and AID/Washington. Vhile all 
may not be in full agr~ment with the report, it was fou."'ld to be 
reasonably facoual. 

Washington, D.C. 
J anua:ry 20» 1984 
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Executi ve Summary 

USAID t-1ID-FOIN':' PRlJECT E.VAUlATION OF 
WEST AFRICA RICE DEVEI..OPMEN:' ASSOCIA':'ION 

P.Rl1ECT NlMBER 698-0429 

Ini tiated in FYBl, the West Africa Rice t::evelopment Association 

~ Project (698-0429), usually referred to as ~lARDA II, is a 

continuation of an earlier project designed to assist in the 

development of l) a Man;rove Swamp Rice Research Station at lb1rupr, 

Sierra Leone, 2) a Deep \later FloatiD; Rice R:!search Station at 

Mopti, Mali and 3) a TrainiD; Center at Fendall, Liberia. A 

':'echoology Assessment and 'aansfer (':'AT) COiIlfXJnent was added to 

provide the extension linkage to national extension programs. 

The ~lA.P.IY\ 'aaining Center at FI~tldall, Liberia has trained 907 

government employees from the memCer countries. Although an 

adequate assessment of the utilization of these trainees after they 

return home has not been done, it appears t.."1at a high percentage are 

involved in rice production programs. From all reports their 

performance has inproved. ':he traini~ courses are based on the 

IRE[ model with local adaptations. Additional facilities are 

planned under the project to double the pr~sent capacity of 32. 

':'his project funds ~~e training staff, facilities and a large 

portion of the operation costs. Other dcnol."s are fLtndir¥3 specific 

training programs. 
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The Mangrove Swamp Rlca Pesearch Station at. lblrupr I Sierra. I.A!one, 

has been in c.peration since 1934. It became a \~ regional station 

in 1975-76 when AID made ito first grant fer . _'le1opment of the 

station. A number of so-called traditional varieties now Cj&cw''l. by 

farmers were earlier selections made by the station. ':he HARDA 

international staff work closely with Siru:'ra Leone professionals. 

Poor cammmications and untimely furrling by tlARDA are major 

frustrations of station personneL High yi~l.ding varieties, 

fertilizer requirements, pest, weed and disease control and improved 

cul tural practices are in varying stages of develcpnent. \Jhile some 

of the research work seems redundant, plots are well laid out and 

meet internationally acc.epted starrlards. With an Pqricultural 

Economist and Extension Agronomist in residence a good start is 

being made in developing packages of information for national 

extension programs. 

The Ceep Hater Floatin; Rice Research Stat.ion at ~bpti, rali is a 

new station started in 19780 It has been unde!' 1:.'1e leadership of an 

acting director since its beginning and has been plagued by cash 

shortages. ':'he recent hiring of an exped.enced director i.s a 

positive action in irrproving station management. All research plots 

were lost in 1982 due to drought. It appears much of the current 

research is in jeopardy since the Niger River a.s of Oct 6. 1983, 'NaS 

al:out one meter be1~ aver.age expected flcod levels. ~Jhile the 

station has inadequate pumping capacity; '~ith funds to buy 

sufficient diesel fuel, it could PI.lIIIp enough to save t...'1e research. 
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.'the statioo badly needs a larger pumping capacity. Identification 

of BH 2 am Il1 16 rice varieties holds considerable promise f.or 

increased yields. Station personnel have made gocrl progress in weed 

control "aj ploong after harvest arrlbefore plantirr; - line sowing 

also makes weeding easier. N.:> TAT personnel are currently at 

l-bpti. 'the Extension Agronomist is away on an academic program arxl 

the Agricultural Ec:::onc:mi.st poai tion is vacant. WARDA. plans to fill 

these ~si tions soon. Even so, station personnel are cooperating 

wi th Mali I S Operation Riz personnel and have some 132 trials in 

fanners fields plus 30 local veri fication trials un:ler the "7A":! 

program. 

':'he 7A~ program is the. newest project activity to get underway. 

7here is sufficient information available for a good extension 

program in all the rice ecologies. fbwever, a severe limitation is 

the absence of effective national exter,~on programs in tlest African 

countries that can utilize the technology. Limited availability of 

input supplies for farmers a~ disincentive price policies further 

hamper the adoption process. 

By far the roc>st serious constraint on the ilIplementation of the 

HARDt-\ II Project is t.'1e overall cash flCM problem of \lARDA that has 

made it extremely difficult for station managers to continue 

essential 'NOrk. 11ember countries have not made scheduled pa.yments 

to HARDA to cover administrative expenses. ~lARDA has introduced 
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some auster.ity measures, but has not taken timely action to keep F,'''{ 

1983 commitments within available funds. WARDA follows a poltey of 

depositing funds into a single checking account and gives prioril:y 

to headquarters operatLms in allocating cash. The AID projects at: 

Rokup~ and ~pti sl~ier from the overall cash shortage although 

project funds have been available .:rom ~JD in amounts needed to 

cover essential expense~. 

Major Conclusions 

1. WARDA is having serious cash fl.c.'I'.oJ problems that are 

acive-:-sely affecting field oper-ati.on. WARDA has taken some 

action to reduce some and defp-.r other expenses, but urtless 

member countries make additional. subfJtantial contributions 

before the end of the year, W~RDA' s continued existence is 

uncei.tal.n. A major reconstt"'UCti.on of WARDA would be 

necessary to assure contil1Udtton of the ~.RDA II activitl.es 

under WARDA. 

2. WARDA's management of the funds provided for' the project is 

not providi .. ng an orderly and. ti.me.ly flow of cash to the 

stati.ons to provide effective operations. Station 
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personnel are extremely frustrated and often have to make 

trips to WARDA headquarters to beg for funds to do work 

planned under the project. AID funds have been available, 

but are being temporarily ~rowed to cover other more 

urgent (in WARl':IA' s opinion) expenses. AID may have to go 

along ·wit.h this procedn-e until after the Governing r.:ourtcil 

meeting in December tilen WARDA hopes sufficient funds for 

admin:istrative operations will be f.orthcoming. To do 

otherwise may force WARDA into bankruptcyo 

3. Research and TAT at Rokl..Jpr in the mangrove swamp rice area 

is progressing very well. I~oved rice varieties have 

been tested or developed at the station that have tolerance 

for iron toxicity, salinity and demonstrate high yield 

response to small aL~ts of fertilizer. Promising work is 

being done on power tillage that shows considerable 

potential of relieving the drudgery of soil preparation, 

particularly for women. There is sufficient research 

info~mation available for an effective extension program. 

The 'research and TAT personnel need to be given t.'1e support 

necessary to do their planned work without the frustration 

of worrying about timely funding. Water and electricity 

are I:!rratically available and WARDA must plan and take 

action to provide these essential services in continuous 

supply. 
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4. The Mcpti statien needs the services of an Extension 

1.grax:mist am Agriculture F..cax:mist to ~k al the TAT 

Program. Candidate8 have been identified arxl are expected 

~ 'be en board by December 1983. Operatial Riz lo:ated in 

M::Jpti appears to C'A an excellent host country irusti tutia'l 

£or extendingt:he technology to farmers. 

5. The 'IM' program has made a good 'heqinni.n;. 'there are 

sufficient research results to laUl'lCh an effective 

extensiCXl program~ 'the limiting' factor is the abili+::y of 

national extension prcgrCims to utilize the techn:Jlogy as it 

is developed, multiply and distribute, improved seeds and 

make sure inputs are available on a timely basis. USAI'D 

bilateral programs in member countries may be a good 

approadl, but there a:e examples of other dorlor sponsored 

program interfacing with WARDA specialists. Stron; 

nat:i.o:lal extension prcgrams capable of utilizing WARDA 

research results are essential if the member countries are 

to achieve their goal of rice self-sufficiency. 

6. Under the project, upland rice research is seriously 

neglected. The project paper states that aiIAR is funding 

this work. To date their funding has been for the Bouake, 

Ivory Coast station that is in a low rainfall savarmah area 
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and is not typical of the high rainfall areas Where most 

upland rice is grown. Since upland rice is grown on some 

60 percent of the total rice acreage by farme!"s Who are 

very poor, it does need attention. 

7. Th~ project paper doec not include institutional 

dL~lopment as one of its objectives. Yet building two 

research stations and a training center, providing staff, 

and cre.,!.ting witlrln WARDA a capacity t.o service field 

progra~ certainly fall into the institutional development 

category. We believe this omission is a serious flaw in 

project design. Wnile the inclusion of institutional 

development as a project objective would not materially 

change the emI*tasis of work being done unde'C' the project, 

it would foster an attitude of developing institutional 

capability for doing research and extension rather than 

focus on the end products. 

8. Despite the management problems of WARDA headquarters, the 

project is ma1!J.ng satisfactory progress towards stated 

project objectives. 
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1.. 'the Det!p water PlOfttm; Rice Statial at H:lpti, Mali is 

developing good researdl facilities.. An irrigation canal 

and large polders have been CCXlStruCted but the canal is 

used ally at times of flooding arx! the polders are in need 

of leveling. 'l.'ha statial has several small. pumps to pump 

water directly into the polders but these pumps, though 

inadequate runninc; at full capacity, have not been fully 

utilized because of the shortage of furx1s to buy diesel 

fueL It is recCiill11E!L'rled tl'Iat pt.lq) specialist and/or 

irri~tial engineer be CCl'lt.:.~acted to analyze station water 

~equirements and eV"cU.ua.te pr~~t pumping capaci ty. 

Clearly the statioo ~ the l:apacity to pump 9Uffic:ient 

water to irrigate the !'~....<:arc:n 1,X)lders and proo..u::e 

foundatioo seed. All research trials in 1982 were lost due 

to drcoght am 1983 t:C'ials are in jeopardy. 'lhe research 

'NOrk is too important to depend on. the vargaries of weather 

and adequate furxis ImlSt be provided en time to p1JIlIp the 

require:! water. 
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2. The Training Center trainees are returning to responsible 

positions and their performance has reportedly improved. 

WARDA needs to establish a systematic foll~Ip evaluation 

of the training program. WARlJA needs to dew lop plans for 

alternative (to AI!') sources to fund the training beyond 

the end of the present project 0 

3. The WARDA program planning process does not effectively 

engage the full participation of field station and it does 

not achieve adequate integration of annual program planning 

anc. ..:>udgeting. An annual integrated program and financial 

planning review process, at each station, should be held, 

with headquarters s~(j:f spending adequate time at each 

field station to accomplish the task. 

4. Min-depth study should be made of the mangrove swamp 

areas of coastal West Africa to determine the role of the 

mangrove swamp in the ecclogy of the region and assess the 

amount of area th~t might be s~fely cleared for rice 

production. f. study of this nature would provide valuable 

guidance to the governments of these countries before the 

mangrove are destroyed. 
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The UARDA II (698-0429) project is the second phase of an earlier 

project that was, with the exceptioo of some residual activities, 

completed in FY 1980. A budget of $6.4 million over the 5 year life 

of the project initiated research activities at the Deep ~later, 

Floating Rice Station at t-bpti, ~i, the }1argrove Swamp Rice 

Stc.'.tion at lbkupr, Sierra Leone and the establishment of the 

T'J:aining Center at Fendall, Liberia. 

The present project continues these research and training 

activities, but places more emphasis on the development and 

extension of production technology to farmers. ':be sect.::>r goal as 

stated in the project paper is: 

•... to increase the quali ty arrl quani ty of rice pr.oduction in 
the fifteen HAROA member countries in \lest Africa, roving toward 
regional self-suffici~l in rice production. 

':he stated project purpose is: 

To devel~ high-yielding varieties of rice, together with 
awropriate packages of improved practices, and to bring al:out 
the adc:ption of these varieties and practices by West African 
farmers through extension activities. 



Project Activities 

Briefly the 512 million life of project budget provides financial 

support to ~iMCA over the fi ~ period for four discrete project 

activities 0 Funds are to be disb.u:sed at the rate of approximately 

t~ million dollars per yeAr 0 The proportion of funds alloted to 

project activities are sl'¥::lwn in Table 1. 

':'ABLE 1 

Project Budget by Activity and 
Expenji ture Category 

($COO) 

Percentage. of Project Activitx 

Budget Percent- T:A!Per- Commdi-
Activit;;:tI us $ age samel ties Other 1 

t-lopti 2671.5 22 65 7 28 

f<jkupr 1439.2 lf 49 14 37 

':'raining 
Center 4371. 5 36 70 5 25 

Extension 
Liaison 3636.9 30 63 8 29 

lLess than five percent of total fun:Js are to be used for 
coostruction. 
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Research 

Major ~is at the two rice stations is to sc.:reen. varieties 

collected fram world-wide resoo.rces, do some breeding work and 

levelop improved cultural practices for the appropriate ecology. 

Selected varieties and cultural practices at'e then tested in HAl<DA 

member countries. As shown above, the largest portion of the funds 

are for personnel, 1::oth local and international professional staff 

as well as laborers at the stations. About a third of the furxls are 

for operatic:na.l costs of the stations. 

Extension 

':'he Extension Liaison £unctions, a new dimension of the project, 

takes the tec.'mology developed at the stations, puts it together in 

a package appropriate to local conditions and assumed to be 

profitable for farmers. For this pw:pose an Extension Agronomist 

and an Agriculture Economist dIe stationed at the research 

stations. vlithin \JARDA tlUs project activity is known as Technology 

Assessment and 'i:'ransfer (TAT) and is headed by an Extension 

Specialist. 

Trainil)9 

The ':'raining Center at Fenc1all receives a major portion of its 

financial sURX>rt from this project and conducts training courses in 

various phases of ri ce production primarily for government personnel 

in the 15 member a::l1Jl'ltries. Courses are largely patterned after 
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rice production training conducted at IRRI. Since t1'ain~s come 

from both Anglophone and Francophone countries, all ccurses require 

French/English and English/French translations. The above project 

activities are coordinated by WARDA headquarters staff located in 

Mom'ovia, Liberia. The research activities fall under the 

leadership of the Director of Research, extension under the Director 

of Development, and training under the Director of Training. The 

AID project officer is located in tmrovia and works primarily with 

headquarte~s staff bt~ travels as necessary to research stations and 

other country prog"talDS to trrmitor implementation. 

Evaluation t'1ethodology 

The project paper and project grant agreement required that an 

evaluation program be established. This evaluation was undertaken 

at the mid-point of project implementation. Objectives of the 

evaluation, as stated in tmrovta 03660, are as follows: 

evaluat~ progress towards attainment of project objectives; 

identification and evaluation of problem areas or 
constraints which may inhibit such attainment; 

an assessment of how such information may be used to 
overcome such problell\s; 

evaluate, to the degree feasible, the overall development 
impact of t.l-te project; 
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The evaluation was undertaken during the four week period from 

September 19 to October 15, 1983, by a six-person team composed of 

the following member~ . 

HI'. Donald R. Mitchell, Team Leader 

HI'. William A. Carlson, Program Management/Administration 

Dr. Reeshon Feuer, Rice Agronomists Extension 

Dr. D. K. Das Gupta, WARDA Research Agronomist (Ri.ce) 

Dr. Anoop S. Sandhu, WARDA Extension Specialist 

Dr. Ben Jackson, Plant Breeder (Rice) 

The above team was fortunate in having the assistance and 

administrative support of both the out-going and in-coming USAID 

project officers, Dr. Sidney Bowers and Dr 0 Mark Smith. 

The evaluation team collected information primarily through 

interview of the many people involved in the program, and relied on 

statistical information provided by WARDA and the USAID Mission. 

Field visits were made to the training site at Fendall, Liberia, the 

Mangrove Swamp Rice Research Station at Rokupr, Sierra Leone and the 

Deep Water Floating Rice Station at Mapti, Mali. Vi~its to farmer 

trials were made in areas surrounding the tw~ stations. 
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The major thrust of this project is to continue to identify high 

yielding ruieties as well as ~o develop or identify appropriate 

cultural practices for the man;rove swaJIP, deep water and floating 

rice ecologies of Hest Africaft This tedmology ~d then be 

extended to farmers through national extension services using 

information generated by a newly developed Techn::llogy Assessment and 

~ansfer (TAT) program. Contj,nued st.JpI:Ort is provided to the 

Training Center to train participants of memt:er countries in various 

phases of rice production teChnology. In this section, ~uation 

Team observaticns and reccmmendations regarding project 

accomplisments are summarized. For a !lOre detailed discusgion in 

each area, the readers should see the reports of team member 

~ialists. (APPENDICES B-I) 

Pesearch 

Deep TNater/Floating Rice 

Background: The Deep ~later and Floating Rice Research Station at 

rbpti t Mali is located some 674 kilometers from B:unako at the 

confluence of the Niger and Bani Rivers. The Niger originates in 

6 



Guinea and £lCMs through the countries of Guinea, r1ali, Niger and 

finally into the Atlantic Ocean near Port Harcourt, Nigeria. Most 

of \lest Africa I s estimated 340, 000 hectares of land with conditions 

suitable for d~ water/floating rice are located along this river 

basin. Approximately 250 r OOO hectares of this land are in r.1ali, 

wi th Mcpti near its center. 

':'he production of deep water floatin; rice is a risky business that 

depends on the timing of the rains both in the area of production 

and the watershed at the head of the river. 'the rains need to be 

sufficient for the establishment of the seedlings during July so 

that plants are sufficiently develq;>ed to elongate when the river 

reaches flo:Xi levels in August/September. Concii tions were not right 

in 1982 and the total crop was lost. In 1983 the rains came at the 

right time for goc:rl seedling establishment, but the flo::x:l waters had 

not arri ved at the time of our visit (O:::tober 5-6, 1983) and a crop 

failure again appeared imminent. These conditions emphasize the 

need for hardy, drought tolerant varieties a.rrl cultural practices to 

permit survival until the flood waters reach the area. 

Research Station: Construction of the present station was started 

in 1978 after it was decided to relocate from a higher site at 

Itembi, eight kilometers north of Mopti, a station established by 

the French Government in 1952 and transferred to lFAT in 1962. lPAr:' 

discontinued work at Itembi in 1976. The first HARDA research 
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reports en the newly located ~i station oover the 1979 season. 

In addition to research at Mopti, variety tJ:'ials am. cultural 

practices are tested at substations located at Birnin I<'abli, Nigeria 

and Niger-~lo, ~illal5ic and Gia1.tana, Niger. 

The r1cpti research station has 37 hectares divided into four 

polders. Approxin:ately 25 hectares of this a.':'ea :ire sul:divided into 

shallow, medium and deep water research plots. '!he remaining t'\rea 

is used for the production of foundation seed. Physical facili ties 

at th(;: station include offices, libra.ry-conference roan, 

laboratories, work area. for threshin; and seed processing, a seed 

storage r.oom, machine sheds and an. assortment of tractors, pumps, 

sprinkler irrigation equipment, tillage and planting equipment. 

~earch work at tbpti has not progressed as well as planned, partly 

due to the drought in 1982 and again in 1983. A large measure of 

the lack of progress can be placed on inexperienced management at 

the station coupled with inadequate administrative and financial 

support from \.JAFDA headquarters. 

Since its establishment in 1978, the station has been under the 

leadership of an acting director '''00, t.'1ough academicaJJ.y '"ell 

trained, had no previous experience in rnanagin; a research station. 

Under the previous project, AID had insi.sted that a U.S. research 
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scientist be appointed station director. Unable to locate a 

sui table person, AID relented and authorized \2AROA to rec:rui t 

internationally. ~JARDA preference was to find a qualified ~lest 

African, but when unable to do so, hired Or. Mc:olani, an Indian 

ci tizen with considerable experience in both teaching and research 

administration. Dr. Moolani was. to assume leadership on October 10, 

1983 after the departure of the evalUiition team. 

Inadequate pump capacity tcgether with untimely releases of funds by 

\~ headquarters to purchase fuel has resulted in both delays and 

failure of research experiments. A researCh station s~ly cannot 

rely on the weather to provide the needed water for. research plots 

or the production of foundation seed. ':he station has six small 

diesel pumps that are costly to operate and were obviously not 

pumping enough water. Although the evaluation team did not include 

im expert on pumps, we 1.ll'laI1inx:>usly felt that an adequate water 

supply must be available and that this could IWst likli!ly be done 

wi th a permanent high volume pump installed on the Bani River. A 

major distribution canal has been constructtd, but the headgates may 

need repair to keep them from leaking. 'lbe station needs the 

services of an en;ineer or expert on pump installation to recommend 

the correct size and design. Further, to make better use of the 

water, the polders need to be leveled and cross dikes constructed to 

provide various water depths. 
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Other: bprovements in the physical structure at the station include 

the construction of a sturdy fe!" • .::e to keep livestock out of the 

polders (the present fence is oore of a visual barrier than a 

physical one). '!he present seed storage rcx:m is pcx:lrly designed, 

clearly does oot meet station needs, and sh::>uld be m:Ufied. Built 

with project funds, it is a small buildirg standin; alone and is 

subject to extreme solar radiation. Had the room been ooilt inside 

an existin; building, it would l't..ave been far more efficiently 

cooled. Electricity in the area is frequently off during the day 

when coolio; is most needed 

Techno1m Deve~: Despite the problems of establishing and 

operating the station, two parts of a technology package - high 

yielding varieties and weed control - have been developed that will 

increase yields in fa.rmer fields. Two rice varieties, sa 2 and 

rll 16, were develcped earlier urrler French management ard with 

continued testing by ~lARDA, shew considerable promise. sa 2 is an 

early maturing variety adapted to shallcw water zones. It is 

currently being g:-o.-m by farmers, rut seed supplies are inadequate 

to meet demand. 111 16 is a new variety, not yet available to 

farmers, of alm:lst ideal characteristics since it combines gcx:x:l 

eati03 qualities with great elasti.city of growth, ruakiO':l it suitable 

fOl all three ·~ter depth zones. In addition to high yield, 0·1 16 

has drought tolerance equal to that of O. glabberima, t.~e 

traditional deep 'Noater rice. 

10 



Foundation seed of tM 16 is being produced in 1983 \ll'rler Operation 

Riz, the Malian national rjc.-e production program. \lithout a crcp 

failure the earliest a fa~ ~d be able to b.Iy certified OM 16 

seed would be 1985. A crop failure seemed allnost certain at the 

time of our visit, thus delaying seed availability until 1986 or 

later. In addition, two :hai varieties (BKN 6986-10S-P for shallow 

and medium depth and BKN G323 for deep water) s~ considerable 

promise of high yield, but may lack drought tolerance. Most fannr::rs 

in the 39,000 hectare controlled (diked) ~ea of tbpti are growing 

an old ':hai variety, Khao Gaew, in the deep arxl medium ·~ter %.Onf:!S. 

Control of weeds, particularly wild rice, is a major problem for 

farmers. It has been found through resee.rch work, that pla.vin; 

immediately after harvest while the '.iOil is still mist and easy to 

plOn' brings the roots of the wild rice to the surface to dry out 

during the dry season. A second plowing at the beginning of the 

rainy season to prepare the seedbed greatly reduces wild rice and 

broad leaf competition. In addition, line sowing is rec:nmrended 

since it makes hand weeding easier. 

Mangrove Swamo Ric~ 

Background: Mangrove swamp farmiN3 is a rather unique system of 

rice culture that takes place in the tidal flats extending many 

miles inlarrl alo03 the many rivers draining this high rainfall 
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coastal area (100-200 inches annually). ':he large volumes of fresh 

water di.scharg'ee, into the laY:l tidal marshes (man:]rove swamps) 

during the wt season flushes lII.1Ch of the salt out to sea, making it 

possible: to grow rice durin; the salt-free pericd that ran;es from 

three t:cl IICre than six IIJ:)nths, depeooing' upon t ,',: configuration of 

the spec:ific tidal swamp, its fresh water stream volume am distance 

from th,! sea. 

,~ typical mao;rove swaIl.'p ecology consists of t...o parts: ( 1) the 

true tidal flats (originally with mangrove vegetation) that are 

inl..lDiated by each tide arxi (2) the associa.ted swamp borderin; the 

true tidal swamp portion which adjoins the uplands. '!he associated 

swamp d.oes not receive tidal salt water inl.lC:riation. Originally, it 

had a seige and reed vegetation. 8ecause nearly all the bordering 

uplands have highly weathered soi 15 from a.cid material, vary1.n;J 

am::lunts of soluble iron enters into the as~..JCiated swamp as seepage 

zones. This create~ iron toxic: conditions for rice production, most 

severe adjoining the '.rpland and in the seepage zones, bec.aning less 

severe towards the true tidal swamp zone. Rice varieties for the 

associated swamp zone tm.lSt be tolerant of iron and aluminur: toxicity 

as'wPll as saline conditions. 
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It is estimated that approximately one miilien hectares of mangrove 

swan! .. /.and is suitable for rice proollction. Of this anount, 214, OCO 

hectare~ are CllrrenUy under cult.ivation. Very little additional 

area is bein; cleared of ma.rJ;I'lJve, but. severai thousan:i hectares 

previously cleared are curr(:ntly fallow. Mangrove swamp canprises 

seven percent of t.'ie ::urrently use::i rice area in \lest Afr'lca and 

accounts for twelve percent of the rice f1roduction. \nth the use of 

modern varieties, improved management practices arO nx:x1est lll?uts of 

fertilizer and zinc I a 25 to 50 percent increase in prcx:1uction 

(currently t'WO tons per hect"lIe) is a conservative near term 

estimate. \Jhether this increased production will encourage the 

clearia; of more man;rove swamp areas remains to be seen. 

Research Station: The Mangrove Swamp Rice Pesearch Station at 

Pokpur, Sierra leone, was first established in 1934. AlthoLJ;h it 

had been designated as a UARDA. regional research station, Sierra 

Leone researchers work closely with \lAROA. personnel. 'J"le station 

appears to be well managed with excellent working relationships 

anx:mg HAFDA. arrl the Sierra Leone scientists. Fundin; delC'ys from 

~ h~dquarters, coupled with difficult communications require 

the Station Director to travel to r·bn..covia frequently to plead for 

funds. De5pi te the funding delays the research had continued 

wi thout seri oos interruption lmtil. September 1983, but current cash 

sho::tages and exhaustion of cledit threatened to result in a close 

down of vi tal a(:ti vi ties before the em. of October. 
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~taff are housed on the station ard thet-e appeared to be adequate 

laboratory am office space. The major problem of the station is 

the shortage of water and electricity. As an eccn::my measure, the 

town of R:Jkupr runs the generator only from 7 pm to 7 am. 

Consequently lal:oratory equipment, refrigeration, air conditioning, 

etc. cannot be run during the day. The water pump is very old, has 

a high failure rat ..ad does not have sufficient capacity for 

station needs. A continuous source of electricity an:! water is 

needed to provide adequate living and ~r}d.ng conditions. 

The research plots were excepti.onally well laid out and clearly 

labeled. '!he station provided t."1e evaluation team with a file 

identifying an:l e.xplainin; the different trials. ':he research 

scientists did an excellent job of explaining their research and 

were k:ncwledgeable of CO'""'ttK:>rkers' research. Access bunds are large 

and well c:onst...~ed providing easy access to all portions of the 

experirrw:ntal area, yet allowing free IIOvement of seepage to 

associate1 -.'IalIIp areas and free access of the tide to the true tidal 

zone experiments. 

Technology Developed: Considerable progress has been made in the 

identification of high yielding rice varieties for th~ mangrove 

swamp areas. ':.ne development of the roK 5 variety has provided a 
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rice wit.'1 excellent Millin; and eating qualities, combined with a 

wide range of adaptability. Since it is tolerant to iron toxicity, 

it can be grown in 00th the true tidal and associated swamps. It is 

higher yielding that traditional varieties without fertilizer, but 

r~ well to fertilizer. A long duration variety, roK 10, has 

comparable qualities but does not have tolerance to iron toxicity, 

and therefore can only be grown in the true tidal area. '!he st.atior, 

is continuing work on the identification of short, medium, am long 

duration varieties suitable for the varying salt-free pericrls that 

will reS;POnd to small amounts of fertilizer and are tolerant of 

saline conditions arrl aluminum and iron toxicity. This is a big 

order, but the 10kupr station has several promising lines under 

development. 

Fertilizer experiments have shown that the man;rove swaJIP soils with 

the high yi'elding varieties S1"D.oI the highest return per unit of 

fertilizer added at a rate of 40-40-0 per hectare. Lower rates 

(20-20-0) look promising, particularly when applied by the injection 

method (a knapsack sprayer with a.'1 injection nozzle to place 

fertilizer 6-8 inches in the 50j l). Use of small anounts of 

fertilizer on seed beds, resporu\e to the minor element zinc, arrl 

timing of fertilizer applications are under investigation. 
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Research on the use of powe1" tillers appears very promising and has 

demonstrated increased yields by better, more timely soil 

preparation and improved weed control. Unc1...er traditional methods 

all soil preparation is done by human power primarily by women ~ 

there are no draft animals in the mangrove areas of west Africa 

because of the Tsetse fly. The use of power tillers would provide a 

tremendous labor saving resource that would especially benefit 

women. HOW'eVer, the capital expenditure will require some 

innovative financial arrangements before farmers will be able to 

utilize this technology. 

Research is also being conducted on pest and disease control. Aside 

from the stem borer, insects do not appear to be a serious problem. 

However, the larger more destructive pests, birds and crabs, cause 

extensive crop loss. In the breeding program selection is being 

made for variety characteristics that are less attractive to these 

pests. For example, rice varieties with awns and a high flag leaf 

seem to be less damaged by birds than variet.ies where the grain is 

exposed. While varieties are being tested f.or tolerance to crabs, 

the age of the seedlings and location in the field may be more 

important factors than variety. 

Research Suggestions and Recommendations 

The Evaluation Team was highly impressed by the professional 

competence of both the national and international staff at the t'..JO 

stations. Tney are dedicated to their work and are making progress 
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in the long arduous task of identifying teChnology to increase 

farmers' productivity. After reviewing the research program of the 

two stations, the Evaluation Team offers the following suggestions 

and recommendations. 

Deep Water/Floating ~ Research 

Research Recommendations 

1. Aside from the overall financial management problems of \JARi..")A., 

the greatest constraint to research at this station is the l::.ck 

of enough water to conduct experiments and produce foundation 

seed. We are of the opinion that the several small pumps and 

the sprinkler irrigation system currently at the station are not 

adequate. Aside from the sizeable capital investment in this 

equipment, it will be more costly to operate than a single high 

volume pump installed on the Bani River. We strongly recommend 

that a competent pump speCialist be contracted to thoroughly 

analyze the station's needs for water and to recommend the most 

efficient and economical method of delivering the required 

water. WARDA should then see that the propel' installation is 

made so that another year of research is not lost. 
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2. 'llle stiad storage rocm is poorly designed and combined wi th the 

irregular electricity is oot suitable for the long te.rm storage 

9f valuable germ plasm needed in the breeding program~ We ~..l1d 

urge the Station to IICdi fy the building to reduce the intense 

solar radiation and perud.t .::.dcquat~ central of the temperature 

and humidi ty. 

3. A sturdy fence is needed around the perimeter of the station to 

keep livestock ~~t of the research plots. 

4. Since not all dE:vep water rice is grown under semi-arid 

conditions, it is recoumended that HARDA study the possibility 

of locating a sub station in a sui table high rainfall area. 

5 . ~li th the arrival of the new Director, it is recommended the 

posi.tion of'POeputy Director abolished and the incumbent, who has 

been Acting Dire<..."tor, should be transfered to another 

assignment.. Q1e of the Senior Pesearch Scientists could be 

designated as Jlcting Director in the absence of the Director. 
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Suggestions 

1. Breeding work at the station may incltXie the following: 

a. Initiation of screening tests for drought tolerance 

and elongation ability for the dry season period 

March-May when temperatures are warm. 

b. Generation of additional breeding materials to insure 

a steady supply of new experimental lines for the 

different ~ronments. 

c. Initiation of some breeding work on O. glabberima 

throug..~ the use of ionizing radiation to produce 

non-shattering types. 

d. Inclusion of promising breeding lines in variety cross 

fertilizer tests to assess their responsiveness •. 

~ngrove Swamp Rice Research 

Recommendations 

1. Elirl Ln;:.~e or reduce experiments where firm conclusions have been 

reached. 
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2. \lAmA must give serious attention to the need for water and 

electricity and develop plans for a continuous supply of these 

services at this staticn. The present irregularity of service 

harxiicaps the efforts of research scientists and needlessly 

complicates the lives of those residing at the station. A way 

to alleviate the chronic shortage of water and electricity, 

~d be to authorize the R:llrupr station to acquire a pump, 

stand-by generator an:l a sufficient reserJe supply of diesel 

fuel to supply water and electricity during pericds when th~~ 

GOSL generator is dcwn. 

3. It is recommended that a system that rewards performance needs 

to be develc)ped and instituted that will compensate local 

professional staff through increased sa~ary arc/or better living 

and working carli tians. '!'he di fference between the pay scale 

and ameni ties (especially housing) provi.ded HARDA staff am 

local personnel at toth stations needs to be studied carefully 

and steps taken to narrChl the disparity. 7he rli fferences create 

a serious roral problem and undermine research efforts. !.o:::al 

staff seconded to HALmA report they can never be anything rrore 

t..'i.an a researc.~ assistant even though they may do rrore 

productive 'HOrk than the international staff who are pain 

substantially rrore salarj and provided better housing. ':his 
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problem will beCome more acute when those persons sent abroad 

for PhD training return to their heme posts and find they are 

still research assistants even t.hough they are expected to 

provide major leadership in their specialty. 

Sllggestions 

1. Continue experiments where firm conclusions have not yet been 

realized, as for example in the following areas: 

a. Need for the minor element zinc. 

b. Determine the residual effect of several years 

applicatior. of phosphate. 

c. Determine how IIIllch less crab damage occurs on farmer 

fields adjacent to tidal river banks than under 

station conditions, arrl how far into a field fram 

typical crab infested banks that crab damage occurs. 

2. Establish applied research trials on selected farms to determine 

the extent of stem oorer injllry keyed to dates of transplanting, 

age of seedlings and levels of fertilizer. 

3. "jy IIIlltagen breeding to select for non-shattering and tolerance 

to iron toxicity, possibly using CP 4. 
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The Evaluation Team concludes that sufficient research has been done 

to provide information to initiate an extension program. ':his is 

not to say the joo of rice research in West Africa is <::oq?lete -

far from it - however, a body of knowledge does exist to make an 

extension program feasible. Rice varieties with desirable 

characteristics h.ave been developed for mat ecologies in West 

Africa. Many of these IfNs provide higher yields without fertilizer 

than traditional varieties, but respond very well to snall inputs of 

fertilizer. A number of cultural practices have been identified 

that will increase yields. The mjor problems in implementing 

effective extension programs include: (1) the laCK of effective 

national programs in member countries, (2) the absence or erratic 

availability of fertilizer and other imported inputs, am (3) price 

policies that provide disincentives to increased rice production. 

Until these obstacles are overcome, we cannot expect that WARDA 

member countries will achieve their goals of rice self-sufficiency. 

The value of agricultural research is largely unknown l.mtil it is 

put into practice by farmers. ':'he Technolcgy Assessment and 

':'ransfer ('LA'::') component of the project is to provide the link 

between researchers through national extension services to farmers. 

'r'tlis project activity was to start in 1981, but implementation did 

not actually begin until 1982. 
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Major WA.RI:IA. activities include: conducting a socio-econ:>mic survey: 

identi fication of a technology package: adapti ve on-farm trials: aIX:!" 

designing and testing extension education strategies to be adc:pted 

by the national extension services. 

l-bpti: Even though there are no ~AT personnel currently stationed 

at t1opti*, the Evaluation ~~ was pleased to find a very positive 

and co:::perati ve relationship between the HAROi\ research staff and 

the Operation Riz staff. Approximately 12,500 fanners farm 39,000 

hectares of land in the water controlled polders grcwing only deep 

water and floatin; rice. About 150 extension workers (25 have 

recei ved training at Fendall) are employed by the Mali G::>vernment in 

this program. Fann trials are jointly planned arrl implemented. on 

fa..nrer fields. (he to four kinds of applied research trials are 

urrlertaken in each water depth zone, including: variety, rcw versus 

broadcast, phoSFhate levels and source, seedin;, timing of SOwtling 

and nitrogen levels. 

Fokupr: '!he ~AT program at Ibkupr is progressing very well urrler 

the very capable leadership of an Extension Agronomist and 

Agricultural Economist. We visited two villages where on-fann 

tr ials were being conducted. and were impressed by the apparent good 

~e Extension Agronomist is on academic leave and the Agricultural 
Economist position is vacant. vlA.PJ::A has identified individuals for 
these positions arrl expects to have them on toard by the errl of 1983. 
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WOt'king relationship between TAT pe1"somel and local extension 

~kers ~ some of wnOIIJ had been trained WARDA I S Training Center at 

Fendall s Liberia. We also visited the Northwest Integrated 

Agriculture Developrrent Project (NWIADP) at Kambia> a project being 

funded by the EEC~ which prOlTi.des (l vartety of services to fat'me'l"s 

in a 6700 hectare area (2400 hectare of mangrove swamp rice) ~ The 

NWlADP personnel wet'e looking to WARDA to provide the technical 

answers to rice production problems~ It was a very good example of 

the type of relationshIp whet'e host country officers are working 

with their farmers, while the WMIDA/TAT and research specialists 

provide techni.cal information. 

Although the team did not visit other countries, we were told that 

both stations had outreacrt programs in other countries with similar 

ecologies. In most cases this involves the stattoning of an 

extensi,on person in thE! country or it is served by station personnel 

making pericx:lic visits to local extension offi.cials. 

Tnere are many ways of evaluating research and extending this 

information to farmers. While members of the Evaluation Team have 

many years of experience in working with small. rice farmers, we do 

not pretend to have all the ansv.rers. We do, however, f.eel that the 

',JARDA on-farm trials used to evaluate research are larger than 

necessary to demonstrate the particular practice. A trial that 

utilizes 20 percent of a farmer's land (0.4 hecta.re out of 2.0 

hectare) is a sizeable demonstrat'::'on. WARDA's reasoni.ng for thi,s 

large of an area is to conform to an area equal to an average size 
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field and would therefore be large enough to generate e.."Onomic datl!. 

to evaluate the practice. 'n1ere are met.h:rls of s~mplin; £ron much 

smaller plots that ~ld provide sufficient data for rigorous 

analysis. Furthernore, the use of small plots enables the extension 

~rker to reach many rore farmers and is an effective methoo of 

spreadirJ; improved varieties. 

Our experience irdica.tes that a plot of 5 X 10 meters ~ld be 

sufficient to introduce, at minimum risk, low-cost technology \;.0 

~ll farmers. A pair of plots provides excellent comparison of two 

practices. T"\e yield from a 5 X 10 meter plot would provide enough 

seed to plant a quarter of a hectare the followin; season. This 

s~'Stem offers a ~!C.~ i()~i ve progrdln for introducing new 

vat'ieties an:J technolcgy to help th.3 governments achieve their goal 

of rice self-sufficien~l' For a more complete discussion the 

readers should see the report ~i tled "Tec'hnology Assessment and 

Transfer Program," by Anoop s. Sandhu, WARnA Extension Specialist, 

and "A Critique of the Technology Assessment and Transfer Program, II 

by Reeshon Feu~r, Professor of Soil Science and Extension 

Agronomist, Cornell University. Both were members of the Evaluation 

Team. 
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Technology AssesSlb.-::~:!!"d Transfer 
Suggestions and ~t.ion.s 

While recognizing that there are many approaches to o::n:1uctilYj 

Ui:e.."1Sioo programs, the Evaluation Team makes the following 

1. Extension Specialists should continua to becaDe thoroughly 

acquainted with the very best varieties for a particular ecology 

and h.c:w they respnnd under differe1~ <..~tions. '!bey should 

know, in depth, the soils of their area, the deficiencies am 

fertilizer requiremer.,t.s, as well as the weeds, pests, and 

diseases of rice e They sb::ru.ld be in constant c.ontact with 

researchers to disCU!'Js problems with them, and should learn frr:m 

research. trials e 

2. Arrange for adequate breeder seed production of improved 

varieties fran which National PrCJgra.mS can produce fCi.mdation 

seed 0 

3. Interface with national extension programs wh~never possible. 

The worK with Operation Riz in Mali and, the Nacthwest Inte<;rated 

h3riculture Develq::.ment Project in Sierra Leor..e are excellent 

examples of the CX>Operation needed. 
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4. A lug.! number of small on-farm trials (5 X 10 m.=:ter Flots) is 

preferred to tht: larger plot trials. '!here is li ttle n~<Od for 

plots t.hat deJrOl'1Strata the farmer tec:hnology -- concentrate on 

the improved technology. 

5. Although the research efforts in this project are largely 

focused CI'l deep water/floating and mangrove S"~.~!!:p l~ice, there 

are fur more farmers in the upland areas that need assistance. 

TAT efforts should be directed at these farmers whenever 

possible. 

Training Center 

Since 1973, the ~ Tt'aining Center has trained 907 pe'.rsoos from 

its 15 member countries in a variety of subjects related to rice 

research and d.evelopment. Participants of WARDI\ courses occupy a 

large number Clf middle and upper level rice research and development 

posit~.cns in member CO\mtries. Another 250-300 trainees will likely 

be trained during the next two years, thUs raising the number of 

trained personnel to 1150 to 1200 against a number of 1300 as 

stipulat.ed in the AID Project Paper. 

'n'le dormitories attached to the training center can accouo3ate a 

maximum of 32 trainees. It is hqJed that wi th the adcli tion of 

dormitories and expanded dining facilities by the end of 1984, the 
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class size could be increased to 50 01" more. The course cutTiculum 

is (.;onstantly being revised, as recommended by teachers as well as 

t:t'ainees~ In its 1983 revision, emt=hasis on extension and 

cOlilmunication was increased constderably. A new course of s~ek 

duration, funded by the Sw-Lss Government, on Extension t1ethods and 

Communication is being organized in March-April, 1984 at Booake, 

Ivory Coast. 

The center has a Chief of Training, three Training Instructors and 

two Interpreters/Translators. Since trainees come from both 

Anglo-phone and Franco-phone countries, ContinllDUS interpretation of 

training lectures has to 'be done in bot.'1 languages. The Center 

draws guest lecturers from the WARDA headquarters) the College of 

Agriculture of the University of Liberia, as well as from WARDA's 

Special Research Stations. Thus, the quality of trainers is 

reasonably gm. However, the Center urgently needs an additional 

translator./interpreter to translate lecture notes and other training 

materials into both languages for distribur:i,on to the trainees. The 

project has funds for the position. WARDA has adve'f'tised for the 

poSition, but has not selected a person. ~Lhe trai.ning methodology 

emphasizes both theory and practical applica,tlon. Students are 

required __ undertake individual and group projects in which they 

can actually grow rice and organize field days around theit' plots. 

However, trainers mostly depend on lecture method. It would be 

bettar: if the trainers ~'ere encouraged to use more teaching aids. 

Training manuals need to be prepared Ear each course. 
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Discussions with the officials of the Hinistry of Agriculture, in 

Sierra I.e::ne and in r1ali, irXlicated that they are fully satisfied 

wi th the quality of training their staff members have received fran 

the \lARDl\ Training Center. A reasonable number of former 

participar -: ~lARIY\ training courses are ~rking in rice 

production projects in both the countries visited by the team. 

Training Center Suggestions and Fecommen:lations 

\~ile the training program enjoys considerable success, the 

Evaluation Team would like to make the following ~uggestions and 

recommendations : 

lecoIranendations 

1. Efforts should be expedi ted to hire the addi tional 

interpreter/translator as soon as possible. 

2. AID should offer to finance a special evaluation study of the 

extent to which the Training Center graduates are engaged in 

training rice researCh and extension workers upon return to 

their home countries, the quality of training, the numbers 

trained and the employment of trainers in relevant rice related 

development work. Such a stooy might be done under direct 

contract with USAID, or by employees of the tJARDA t:epartmen.t of 

Training. 
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30 The Training Center should establish some means of keeping in 

contact wi th its graduates e A newsletter with technical 

information 't.OUl.d be a good way to continue the training 

process. 

4. In cooperaticn with \lAROA., AID should commission a special stlrly 

of the long-term training needs of the member states, which 

would include an identification of the role of in""'COuntry 

training in meeting their long-term requir~nts. ~8\RDA needs 

to develop plans for alternative (TO AID) sources of funds 

beyond the errl of the present project. 

Suggestions 

To help the Training Center overcome some of the difficulty it has 

• in translating training i~terials, the following alternatives should 

be explored: 

a. ':'he HARDA should utilize the savings resulting frcm 

the delay in filling the authorized ~si tions to 

employ contract translators to reduce the 'backlog of 

training materials. 
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b. AID should explore the possibility of utilizing excess 

PL 480 foreign currencies to obtain translation 

services (in countries where the currencies and 

translation capability exists) to assist the ':'raining 

Center in reducing the translation backlog. 

c. The team understands that IRRI has a capability for 

translating publication into other languages 

(including French) upon request and on a fee basis. 

O:::;IAR has a joint interest in both organizations and 

should be able to finance the costs of such 

translations at IRRI. 'lhese translations would have a 

special value to ~2AIDA, but would obviously also I:ave 

a. \toOrld-wide value to Francophone areas. 

2. The rice prcduction course material should be reviewed by the 

key research specialists frequently so that the trainees receive 

the latest information. Having the researchers teach the 

trainees, as currently practiced, is a good way of incorporating 

such material. 
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Administration and Management Review 

The Problem: Although the AID project does not include 

institutional development as one of its objectives, AID management 

was sufficiently concerned about WARDA's management capability to 

include administration/management as a part of this evaluation. 

The project paper glossed over any potential management problem by 

stating: liAs an on-going entity, WARDA has the administrative 

capability for the implementation of the project and all of its 

components ."1 In fact, the Evaluation Team is of the opinion th'"-t 

the capability of WARDA's administration to manage the Association's 

resources is the key to the success or failure of the project. 

While AID project funds were available to the extent needed, the 

severity of WARDA's 1983 cash flow crisis~ affected all project 

actiitities. 

The fifteen member states are the principle source of financial 

support foT. WARDAs administrative bu::iget. .Unfortunately, most of 

the member states are three years or more in arrears in maldng 

payments. At the time of the evaluation, member state contributions 

lvwmA II Project Paper, p.46 
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were in the cummulative arrears of over $6.6 million, a shortfall of 

38 percent. 'Ihere are many reasoru; for the failure to meet these 

camni tments. Officially, the reasCX1 given is a shortage of foreign 

excha.n3e (payments are made in US dollars). 

The si tuatic:n had become so serious at the time of our visit that 

unless Member States signi ficantly increase their contributions 

before December 1983, WARDA. will not be able to continue salary 

payments to its current staff. It is already too late to reduce 

costs in 1983 to meet currently available funds. Under the 

circumstar~es the team had to face the issue of whether to evaluate 

WARDA I S management and administration in terms of its long-run 

sutVl val as a regional international institution, or whether to hew 

closely to the terms of reference for the mid-term evaluation and 

assess the impact on the specific projects furXled by AID under the 

~ II project. It soon became clear that the long-run survival 

of \lAROA could not be ignored, even though means a.'.e available to 

deflect the nOst serious short-run irrpact on USAID-funded activities 

durin;r the remaining li fe of the project. 

The time available for field review did not permit a comprehensive 

assessment of all aspects of \2ARDA management and administration as 

they bear on \~ II, nor was such a review necessary under the 
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terms of reference. father, the focus \-IaS on administration and 

management as a (p:>ssible) constraint on pr.oject output and 

effecti veness. If all project outputs were judged to be forth:::oming 

on schedule arxl wi thin budget, then no serious management 

oonstraints to project success would exist. The problem of overall 

mar.agement efficiency an:1 responsi veness cou~.d be viewed as the 

proper concern of the ~lARDA Govez:ning Cci :c.cil, not as a matter of 

direct concern to USAID. 

Effects: '!'he ~WIDA cash flow problem should not, in principle, 

impact on the USAID-funded projects. 'the cash shortage exists only 

in funds provided by the meml::er states to finance \lAROA headquarters 

core operations. Funds are currently available through 

USAID/Liberia to pay all necessary and reasonable expenses for \JARDA 

. II activities through 1983 and beyond. Nevertheless, t."e policies 

and procedures adcpted by HARDA management to deal wi th the cash 

flow problem have, in fact, impacted adversely c.n \'lAIDA II 

acti'-'!ties. 

HARDA headquarters has a policy of depositin; all funds received, 

regardlesR of source or purpose, in a. single consolidated checking 

aco:>unt.. Disbursemer.ts are processed as VGi.lchers and bills are 

presented for payment, and no attempt is made to assure the 

i.:1tegrity of funds SOl}rCe or purpose. Terrttx>rary deficienci.es in 
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advanc~ or reimbursements from donors or member states did not 

result in delays or deferrals in project or activity spending, since 

payments could be made from the consolidated checking account when 

due. Indeed, USAID funded projects benefited from this arrangement 

since USAID did not follow the practice of providing an advance of 

funds to \JARDA but, instead, operated on a reimbur~ement basis. 

Unt~l 1982, when a cash advance/reimbursement system was initiated, 

USAID activities were in fact being financed by interest-free loans 

from other donors and member states through the consolidated 

checking account. 

Since the advance and replenishments are deposited in WARDA's 

consolidated checking account, they of course are "available" for 

paying bills for any and all WARDA activities, including core 

operations. As core funding became more restricted, WARDA II 

activities under the approved 1983 budget were gradually,starved for 

cash to pay expenses already incurred -- causing serious disruption 

in Special Project activities and forCing field managers and staff 

to adopt all sorts of expedients to maintain operations at survival 

levels. Debts were incurred up to the limits tolerated by banks and 

suppliers. Staff members paid official expenses out of personal 

funds just to keep operations going, hoping for early 

reimbursement. Fuel supplies were depleted to the point where 

essential life-support activities, e.g. water supply, electricity, 

etc. were reduced belorw safe levels. At no point did headquarters 
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officials assume responsibility tor advisinq or directing field 

statial managers on adjustments that should be made in operating 

pl.ans or budgets. 'Ihey continued to let field project managers 

q?erate CXl the vain hq?a that the OIlt~" cash shortage would 

soon be corrected withoot need to restrict pt'ogI'alI1 operatiatS. 

Not. all of the problem<J identified byt:he team in the activities of 

WAmA U are due directly to ~JAROA I s ('.ash fiOoi problem. But they 

have been made mre troublesome am rrore difficult to resolve, as 

project managers have been forced tC') spend excessive amounts of time 

(including personal trips to t-bnrO\ria to plead for cash to ~y the 

bills am debtors) in coping with the problems of maintaining 

minimum levels of operations witilclut sufficient fundsc 

Mministration aIXl Management Suggestions and Pecommendations 

To help ~ adjust its management operaticn, the evaluation team 

offers the follOo'iing suggestions and recammerxjations: 

Recommendations 

1. The annual program planning and budgeting process should be 

integrated throughout the organizationc Headquarters managers 

and professional s~~ff ~hould make a special effort to ~~ 

personally acquainted wi th operating and financi.al problems and 
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opportunities at the field locatioos. An annual on-site station 

review, at.tended by senior officers and by professiCX'la.ls fran 

~ headquarters sOOuld take place each year. '!his review 

should cover both the program and financial plans for the next 

fiscal year. 

2. Staticn managers should be given an annual budget allocatiCXl 

representing full authority to obligate and disburse funds for 

all goc:ds and services not reserved for headquarters purchase c 

Adjustments in spending levels during the year, where needed, 

should be made thrc:ugh adjustments in cperating plans, not by 

unpredictable adjustments in cash advances or replenishments. 

Quarterly (or trimester) reviews of current operating plans and 

budgets with station managers should be instituted. 

3. Adjustments in headquarters operatiCXlS should be made to bring 

current commitments wi thil'l a ccnservati ve estimate of available 

funds. Cash should be made immediately available to stations to 

liquidate aging debts, including bank loans, and sufficient cash 

advanced at the start of each fiscal year to o:>ver three ronths I 

needs (an official policy that was not being implemented at the 

time of the review). 
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4c WARDA, perhaps with financial and/or technical assistance from 

CGIAR, should engage the setVices of a program-budget expert to 

assist in designing and installing a modern program and 

performance budget system that is fully integrated with WARDAs 

program planning pt'ocess. 

s. Both research stations require immediate infusions of cash to 

forestall interruption of essential services. It is therefore 

recommended that the following actions be taken: 

a. The new Executive Secretary and Director of Finance 

and Administration should give highest pt'iority to t."te 

immediate cash needs of the field stations and in 

consultations and cooperation with USAID!Liberia, take 

immediate action to transfer sufficient funds to 

maintain basic station operations for the next three 

months. If necessary, the money should be delivered 

to the station managers by special courier from ~1ARDA 

headquarters rather than depending upon unreliable 

means of conventional delivery or demarding that t.~e 

field station personnel come begging to Monrovia. 
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b. USAID/Liberia should ptovide a tenpJlary increase in 

its cash advance to WARO~, if necessary to o:wer the 

anomts due the stations for unpaid ezpenses already 

incurred on behalf 0: WARDh II actlviti~ - provided 

adequate assurance is given that the full. anomt of 

~;he increase will be delivered entirely and directly 

to the statil:)ns. 

6. USAID should agree to assume full responsibility for funding, 

.. r.:der ~ II, the salary and related oosts of the Directors of 

the Iblrupr and Mopti Stations. 

SUggestions 

1. To overcome the erxieru.c problem of delays in communicatia...l in 

the \Vast Africa region, WA.m\ headquarters should inst.i tute a 

r~ar courier SE"rvice on a once-a-m::mth schedule ar~ the 

circui t of capitals where WAIDA field activities occur. Field 

stations, confident of the regular arrival of a courier to the 

capi tal, can thus establish regular links to the caI.ii tal to 

facilitate delivery of dcx:uments, rep:Jrts and bank drafts. In 

Sierra I,e:)rie a.rrl Mali, the USAID missions r:ould otfer their 

services as a courier depository to facilitate services to 

Pokupr arx:l l-bpti stations. 
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2. A study should be madIl, working closeby' with the appropriat.e 

ministries in the Memt.er Stat.8S, to assess the feasibility ar.~ 

cost effec...ti veness of estaDlishi.ng a regional radio 

comzmmcat.iOl'l network serving ~ headquarters and all field 

stations and offioes~ 

§cena.rio for the Future: For purposes of analyzi~ WAHlA's future 

c:r,)U:'sc of action, three scenariOti were developed for possible 

courses of action, as folla-ls: 

OPTIMISrIC SCENARIO - Assumed that member states would provide 

ercu;h ftJrdi.n; for WAFDA to continue operating at current, 

though sanewhat reduced levels. Project act! vi ties IttOUld 

c:cmtinue very nru.ch the same as at present .. 

CXlLIAPSl:': SCENARIO - Assumed t..~t member states would not come to 

the rescue of WAmA and it would cease '';0 exist. as a reqional 

international organization - an event that could happen before 

the terminal date of the current project. AID should ~in nt:::M 

to develop contiD:jenc:y PW'lS for reusing what can be saved from 

WARDA II project activities in the event, of a demise of WAroA .. 

RECCtilSTFLCI'IOO SCENARIO - Both of the above scenarios, whil.e 

possible, seem less than prol::able. In spite of WAFOA.' s problems 

and in view of its perceived potential, there seems to be enough 

vested interest in WAroA's survival by at least sane member 

states and international donors to support an alternative 
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scenario. Considerable euq:hasis would be placed on the 

ins;ItUtional development of WARDA to bring its management style 

more in accord with other International Agriculture Research 

Centers. Considerable restructuring would be necessary to 

tighten managem~nt and program effectiveness. 

\oA'latever the outcome, WARDA is at a crossroads and changes i.n i.ts 

administrative organization seem inevitable. It is perhaps 

fortuitous that WARDA's financial woes have come to a climax at ~e 

time of the CGIAR External Management Review, the TAe External 

Program Review, and the AID Midpoint: Project Evaluation, which are 

to be followed by the meeting of WARDA's Scienti.fic and Technical 

Commit~ee and the Governing Council in early December 1983. From 

this detailed scnltiny, WARDA will have the opportunity to initi.ate 

changes that could not have been made prior to this chain of events. 
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PROJEcr IMPW1ENI'ATION 

USAID Monitoring 

The team's tenns of reference did not inclt.de an appraisal of USAID/ 

Liberia's pet'f01"mance in designing 01" implementing the WARDA II 

Project. However, upon arrival in t-bu'ovia, the Team was infOt'med 

by James Purcell, the USAID/Liberia PrO&1'am and Evaluation Officer, 

that the Team tNOU.l.d be expected to evaluate not only the 

USAID-funded cOCIpOrtents of WARDA, but ~d also be expected to 

evaluate the pel"fot'1llance of l5AID in implementing the WARDA II 

Project. 

&.cause of the short period of time available in t-1est Africa, the 

overly-tight scheduling, and the pervasive 

logistical/communications/transportation problems inevitably 

encounter~~ in accomplishing our task, the Team was not able to 

devote time to a comprehensive examination of USAID's project 

implementation processes. Priority had co be given to on-site 

examinati.on of WARDA activities. 
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Since implementation began in FYBl the USAID Project Officer, Dr. . 

Sidney Bowers has been IIOnitorin; project activities am assisting 

WARDA staff in implementation. Dr. BcJwers is leaving at the end of 

his current assignment ard Dr. Mark Smith recently arrived at post 

and 'h.as assumed the Project Officer role. 9:ltil have participated in 

this evaluation. 

Considering the deficiencies in the vlA!IDA II Project Design, and the 

di vided responsibilities for project implementation (between 

USAID/Liberia and the Regional Affairs Office of USAl:D Africa 

Bureau), USAID's HAROA II project implementation has been reasonably 

successful. rrhe deficiencies in attaining \lAROA II Project goals 

and targets cannot be attributed to USAID/Liberia's project 

implementation efforts. 

WARDA II Project roni toring has been diiigent arxl persistent, and 

shONS every sign of having ber..r:! a::mnitted to the success of the 

project. \hlle some in WARDA Headquarters have not welcomed the 

close attention and firm applic:!ti.r.m of USAID's financial 

discipline, professional staff at ti~ field operations (Fendall, 

Pokupr, and tbpti) have been quick to praise the concerned attention 

to their problems by the USAID project manager, and took many 

opportuni ties to express to the team their appreciatioo for the 

USAID project manager's assi~tance and support. 
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~ principal weakness .in project implementation stems from the 

organizational fragmentation of responsibility in the AID am AID's 

failure to daal with W'ARY\ II's regional. impera.ti ves. UAPDA has 

been supported by AID an:l other donors in part because it represents 

a supranational regiooal approach to an area-wide problem. Yet The 

Africa Bureau has failed to respond to the regional problem with a 

coordinated effort on the part of USAID country uUssiCl'1S in the 

region. There was very li ttle evidence of aIrf joint plannirq, 

analysis or acticn on the part of the USAID country missions related 

to rice production. 

One of the serious problems observed by the team in the \lAROA. II 

project design was the rather superficial appraisal of the 

capability ar~ willin;ness of the national. extension services to 

carry out their vi tal role in attaining the objectives of 

transferrin; \DU<DA. produced technology to the farmers. Another 

problem is the facile assumption that once improved technology was 

available, the governmer:ts of the r·1ember States would feel compelled 

to change nat.ional policies (such as price and subsidy policies) to 

facilitate farmer adcptj'=-i1 of the technology. ':here is 5erious 

doubt on the part of many kna.oIledgeable observers about t.'1e validi ty 

of these key assumptions. Clearly, WARDA itself has little direct 

leverage over these two key variables, and must rely primarily upon 

exhortation and faith. However, AID has at its disposal some means 
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to assist directly in promoting appropriate and necessary responses 

by Member States, though coordinated efforts to design and finance 

projects aimed at 1~oving national extension capabilities and 

encouraging appropriate changes in national policiese 

The team feels that the Africa Bureau, if it intends to continue to 

support WARDA II and WARDA's objectives, should exert leadership in 

engaging the collaboTative efforts of the USAID country missions in 

analyzing these pToblems and designing pTojects for mission 

portfolios (or incorporating features in existing or proposed 

projects) that will supplement and complement WARDA II goals and 

objectives. 

Expenditure of Project Funds 

Implementation as measured by rates of expenditu:. a of project funds 

is described in Tables 2 and 3. The slow rat~s of expenditures have 

been due to two factors beyon&'the control of USAID Project 

Management: an over optimistic implementation schedule designed for 

tl1e project, and events which have led to a hiring freeze and to the 

slow transfer of project funds by WARDA Headquarters to its field 

activities. These two factors are discussed elsewhere in the 

evaluation report. 
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TABLE 2: PROJECl' ~ AND ~rruRES (Con~) 

A 8 C D E 
CUIulat1vw Unexpended ~ 

3 Yur lbiget Project Balance Balance 
CYS1 Expenditures 'IhT~ far 1if~ of 

Uf~-Project 
~ 

Through July 31, 19833 July 31, 198J4 Proieet 
CoIIpaaent Blxipt (8 iiii'm C) (A irinus C) 

~. 7." .-

'I'RAllIDC cmI'ER 
S;lanes & 2,173,200 1,482,600 1,146,637 335,963 l,02fi,~3 

Benefic.s 

Cansultmts 159,100 41,200 17,145 24,055 141 ,955 

TraininS 732,200 384,000 305,lS6 78,844 427,044 

Cano1it:1es 228,000 61,000 24,427 36,573 203,573 

Other Costs 296,000 165,900 U4,956 50,944 18t,044 

Constr'UCtion 339,000 500,500 21,626 478,874 317,374 

Contingency 386,000 55,700 6,246 49,454 317,374 

Sub-Total 
Tr aining Ctr. 4,400 ,000 2,690,900 1,636,193 1,054,7077 2,677 ,307 

TAT (Exunsial 
crusan) 
'SWr1.es & 4,291,600 981,JOO 357,095 624,205 1,934,505 

Benefits 

Consul tiinCS ° ° ° ° 0 

Training ° 50,000 0 50,000 0 

CocrxIDod i ties 309,000 203,400 69,128 134,272 23C1,8n 

Other Costs 504,000 225,300 55,453 169,847 448,547 

Ccnsttu:tion 145,000 306,000 ° 306,000 145,000 

Ccxltingenc:y 336,700 93,800 5,837 87,963 330,863 

Sub-Total 
Trainins Ctl'. 3,650,000 1,859,800 487,513 1,3n,287 3 ,()Q8 ,787 

TOrAl..6 U,OOO,ooo 7,164,796 3,414,~ 3,750,574 8,585,778 
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Notes to Table 2 

lBased on PP bWget. 

2Based on WARDA's latest budget for the pro~ect through CYl983, as 
set out in Voucher #14. This bu:iget approximates that in the PP 
for the first three project yea:"s, although there are some changes 
in line items. Overall PP budget fot" first tht"ee yeat"s is 
$6,900,000 compared to $7,164,796 in WARDA budget fOt" those three 
yeat"s. 

3Based on etmn.1lative expenditure totals detailed in Voucher #14, 
submitted by WARDA to USAID fot" the period ending July 31, 1983. 

4Based on WARDA budget through 1983 (detailed in Voucher #14) less 
WARDA cumulative expenditures to date. 

SBased on PP LDP budget less WARDA cumulative expendit:ut"es to 
date. While all items in column E could be expected to be greater 
t.l-tan those in column D, several are not. This is because column E 
relies on PP buC~et projections, while column D relies on revised 
budget of Voucher #14, which has increased some line items above PP 
pro jections, while reducing others. In additicm colLUIm and row 
sums for subtotals in column E are slightly different due to PP 
rounding of subtotal figures in column A. Subtotal in column E is 
the smallet" of the two figures. 

&!he total LDP budget of $12,000,000 in the PP (reflected in column 
A) is. $200,000 short of the sum of the subtotals for the four 

components, 'Nhich St..ml is $U, 200,000 • 

As can be seen from Tables 2 and 3, only 48 percent of funds 
budgeted tor ':he first three project years (through the end of CY33) 
have been expended. Wiile expenditures may accelerate ovet" the next 
year, it does not appear that the full project budget will be 
expended by the project aS5istance completion date of September 30, 
1984. Tne slow draw-down has been due to cash flow problems ,..n.thin 
WARDA resulting in a general freeze on hiring and reductions in 
travel and other opet"ating expenses. (These problems are discussed 
fully in the Administrative Management section.) 
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Table 3: Cumulative Project Expenditures through July 31, 1983 as 
Percentage of Total Budgeted for CYSl through CY83. 

Salaries & 
Benefits Commodities Other Costs Total 

Mopti 57 19 65 46 

Rokupr 57 60 72 56 

Training 77 40 69 61 

TAT 36 34 25 25 

Total 60 34 59 48 

Expenditures on commoditi~s have proceeded at a nruch slower pace 

than those on personnel and on "other costs", wtrl.ch include travel, 

supplies, and maintenance. Expenditures on personnel for the three 

field-located components (Mopti, Rokupr, and TAT) have been 

significantly lower than the Training Department's expenditure of 

project funds. Overall, the Training Department has the most 

satisfactory r~te of expenditure, ru,d TAT the least satisfactory. 

Personnel 

By far the most serious delay in fill~ng a key position has been 

that of Director of the Mopti Deep-Water/Floating Rice Research 

Station. The station has been managed by an Acting Director since 

1979. The new director who arrived in September had not yet taken 
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on the rf~sponsibilities at the time of the Evaluation Team visit~ 

but was scheduled to do so October 10, 1983. This position has been 

controversial for several years with USAID insisting under the 

previous project to fill the position with a U.S. Citizen. Unable 

to find a suitabla rice research specialist, USA.ID agreed tf) fund 

the position during the current year with CGIAR funding to be used 

in the future. WARDA preference was to hire a West African, but 

unable to locate a suitable candicia.te, agreed to hire Dr. MJolani, 

an Indian citizen wi.th considerable experience in research station 

management. The Evaluation Team concludes that a major hurdle has 

been overcome and that station management will improve if WARDA 

headquarters will provide administrative and timely financial 

support. The team further feels that a full-time deputy director 

position is unnecessary and that WARDA should transfer the incumbant 

to another assignment. 

. ~ 
Other key personnel needs are for an additional 

interpreter/translators for the Training C~nterL Two 

interpreter/ translators are on the staff. The Training Center 

Director feels four persons are needed to do simultaneous 

translation in the classroom as well as the translation of course 

materials, but would be satisfied if the three btrlgeted positions 
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were filled. Of the eight extension positions proposed in the 

project paper for the TAT Program, only the M;)pti Station is without 

extension specialists. The Extension Agronomist is on study leave 

and the Agriculture Economist position is vacant. However, WARDA 

has identified candidates and plans to have them on board by the end 

of the year. 

Weaknesses in Project Design 

While the Evaluation Team devoted most of its attention to t.lote 

implementation of project activities we noted several defects in the 

design that should be called to the attention of AID management. 

These weaknesses are as follows: 

The project totally ignored the institutional development 

aspect of developing two research stations, a training 

center, an extension interface technology transfer program 

and by inference WARDA headqt~rter's ability to service 

these programs. Recognition of this fact early on, may 

have tempered expectations of accomplishments. 

Excessive optimism about project schedule, considering 

WARDA's capabilities and the inherent difficulty of 

implementing a co~licated project in several countries. 
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Inadequate attention to WARDA's organization and management 

limitations, and their impact on achieving project 

objectives, 

Fallacious assumption that Member States ~_ll respond to 

"technological packages" with appropriate incentive 

rolicies, and efficient input delivery systems, without any 

further actiOl. by WARDA and donors. 

Erroneous concl\.lsion (based on inadequately analyzed and 

insufficient data) tha,t most West African States have (or 

will soon have) adequate national extension systems to 

transfer t:..~e WARDA-generated technology (p. 37, PP) 0 (By 

contrast WARDA ciocumel'lts on TAT acknowledge serious 

inadequacies in national extension :;ystems, but WARDA 

expected that TAT would bridge the gap.) 

Failure to systematically analyze the abscrptive capacity 

of Member States for trained rice research and extension 

workers, and the potential contribution of in-country 

training by ~~A-trained trainers, before committing large 

financial resources to doubling the through-put capacity of 

the Training Center. 
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Environmental Impact 

Wri.~ project paper preparation it was determined that the project 

would have minimum impact on the environment. Within the strict 

confines of project activities we W'OUld agTee with this assessment. 

However, a majOT portion of the technology is directed toward 

impt'ovement in rice production in the mangTOVE! swamp areas. The 

potential profitability to far.mers coupled with policies of West 

Africa coastal countries to become self-s~ficient in rice will 

likely result in increasing pressure to bring mOTe of the mangrOV'e 

swamp areas under cultivation. This could accelerate the clearing 

of mangrove s\.;amp land and could have an adverse effect on the 

ecology of the area particularly marine life that completes its life 

cycle under the caver of the mangrove. It is estimated that 

mangrove swamps cover about one million hectare of land along 

coastal West Africa. Of this area slightly mOTe than 200,000 

hectare have been cleared. We believe an in-dept.~ study should be 

made of the mangrCNe swamp areas of coastal West Africa to determine 

the role of the mangrove swamp in the ecology of the region and 

asses& the amount of area that might be safely cleared for rice 

production. A study of this nature would provide valuable guidance 

to the governments of these countries before the mangrOV'es are 

destroyed. 
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Prcgt'ess in Achieving Project Purpose 

The project paper states thl? pToject purpose (objectives) a,s follows: 

l~ To develop n~ high-yielO1ng rica varieties and 

cultural practices for specified rice types of 

regional pt"iority. 

2 co To actively seek the adoption of high yielding rice 

varieties and related cultural practices by West 

African fanners. 

~spite the management pLoblems of WARDA, progress is being made in 

the accomplishment of these objectives. Perhaps it would be 

technically more COlLect to state the project purpose is, "to 

, identify' rather than 'to develop' high yielding riCE: 

varieties •••• cultural practices." The rice varieties recommended by 

WARDA have been ~ested, but were not necessarily developed by 

WARDA. For example, ROK 5, a variety well adapted to the mangrove 

swamp areas, was developed at the Rokupr station, but before it 

became a WARDA research station. Development of new varieties takes 

many years and WARDA plant breeders working cooperation with IRRI 

and other. LARes are making and testing crosses that appear to have 

characteristics that 'Hill ultimately result in high yielding 
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varieties suitable for release to farmers. WARDA has tested nearly 

2,000 varieties from world-wide sources. The two stations are 

testing and developing suitable cultural practices, particularly 

fertilizer applications rates and m~thods, tillage practices, weed 

and pest control practices. 

The second pro ject purpose is rela ted to the adoption of hlgh 
. 

yielding va4ieties and improved cultural practices by fartt~s in the 

region. This is a more difficult goal for WARDA to achit:ve. 

Hor..;.ever, WARDA through the TAT program is developing components of 

technology appropriate to the various microcl:L~!!ates of West ArL'ica. 

'!'he adoption of ne'tIJ technology by farmers is dependent on the 

economic and social policies of the member state governments. Price 

policies and availability of input supplies a'(r:" very important to 

th~ acceptance by farmers. The presence c)f a national extension 

service capable and willing to teach farmers the new t~chnology is 

another essential ingredient to the widespread adoption of the 

technology. WARDA has very little control over the policies adopted 

by member states, other than the posers of persuasion. 

Through its economic studies done in collaboration with member 

states, WARDA does contribute to policy development and 

formulation. In addition the training conducted at Fendall and the 

work of extension liaison personnel in the TAT program make a 

positive contribution to the development of policies and programs 

favorable to rice farmers. 
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Appendix A 

Information Appendix for M'R/w Executive Level Personnell 

Prepared by: Donald R. Mitchell, Agricultut'al Consultant 

Date: October 14, 1983 

Project: West Africa Rice Development Association (WARDA II) 

Country~ West Africa Region 

Cost: $12 million grant over 5 years 

1. \that constraints did t:.'Us project attempt t:o relieve? 

This project was designed to help the 15 \-1est African 

couotries attack several constraints to increased rice 

prcxiuction. Low yields are caused by a number of factors 

such as: weather extremes; soils low in nutrients and/or 

the presence of toxic substances (acid sulphate, iron, 

saline); pests (birds, crabs, and insects); lack of HYVs 

to fit a particular ecological niche; weeds; lack of animal 

lThis format is required of all Africa Bureau evaluations per 
instructions issued by AFR/DP/PPEA May 25, 1982. 



or mechanical. power for basic soil tilla.qer erratic 

availability of fertilizers am agricultural chemieals. 

Countty goals to increase rice production are irL conf11.ct 

with price controls aim«t at keeping rice pricen low tCI 

urban consumers. Farmers I need for imported ferti1.izers 

and agricultural. chemicals must CXJupete for scarce foreign 

exchange needed to import other essential c:oamoJities. ":'he 

project specific:ally supports research on ilI'proved rice 

varieties aIX1 c:ul tural practices for 200,000 hect:ares of 

mangrove swaq? and 340,000 hectares of deep water and 

floating areas. 

II. What TeChnology did this project promote to relieve Chese 

ccnstraints? 

Iesearch efforts undertaken by this project have focused 

pr:i.marily on the testing of some 2000 rice varieties 

collected from world wide sources. The ~kupr Station has 

developed one variety (10< 5) and tested another (CP 4) 

that are doing very well in a variety of soil and growing 

conditions found in the mangrove swamp areas. A third 

variety, RJK 10 developed by the R::lkupr Station appears 

very promising for the "true tidal" areas, the ma.jor 

portion of- the mangrove swamp area. Short, medium and long 
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duratioo pb:)to-sensi ti ve rice varieties are needed in the 

JDa.n3Tove swa1IP areas to maten the salt-free periOd that 

becnDes shorter closer to the ocean and looger further 

inland. At t-k;pti a new deep water variety (Il1 16) shows 

ccnsiderable pranise as it a:mJbines drought resistance and 

growth elasticity in various water depths with a high yieJ.d 

of quality rice. Weed CCI'l'i:rol by plowing both after 

harvest arrl before plantin; the next SeaSCXl has reduced 

weed o::k:upetition in the deep water areas. In both areas, 

plant types are l:-';in; selected for pest am diseasE: 

resistance. Timing and age of seedlil'J3s at transplanting 

may also be a factor in pest am disease c:x:::I"ltrol. 

Fertilizer azrounts and placement ted1niques are needed for 

the ecooomic benefit of small scale farmers. 

III. What technology did this project attempt to replace? 

Traditional varieties of rice with high yieldil'J3 types 

better sui ted to variOU!: ecol03ical corrli tions . 

Transplantin; or direct seedin; in rows to make weedin; 

easier. In deep water areas ploughing after harvest and 

before plantil'J3 drastically reduces weed CCJDpeti tion. 

Mechanical tillers sho.oI considerable promise in lowering 

human lal:::or requirements in the areas without draft 

animals. However, innovative financing will be required 

for fanner!:. to purchase or hire equipment. 
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NG Why did project planners believe that intended 

beneficiaries wcul.d adopt the prop::lsed technology? 

Project planners 'believed that the farmers wcu.1.d adopt the 

new rice varieties ani cultural practices because they 

obtain a greater return for their labors. Iesea.rch ~s 

basErl on a SOUIXl l.lI'derstanlln; of ;fu::'l!1ers I constraints. It 

was anticipated that farmers "-Ould first adopt those 

practices that WOlld result in increased yield with least 

cost. For example, adopting the FOK 5 rice variety in the 

medium salt-free duration rnan;rove swamp eaJlogical zone 

ena'Oles the small scale rice farmers to increase their 

average yield per hectare from 2.0 to 2.5 metric tons of 

paddy wi thout fertilizer • With nniest amunts of ni trogen 

or phosphorus fertilizers, deperrling on sped. fie soil zones 

in the mangrove swamp ecology, a further increase of 0.5 

tons per hectare can be expected. 

In addition, it was assumed that governments of the Member 

States would adopt price policies that would encourage rice 

production and that national extension programs would 

extend the improved technology to farmers. WARDA has 

lit.tle power other than persuasion to see that member 

governments adopt positive policies or strong national 

extension programs. Since the Technology Assessment and 
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Transfer Project component has been underway less than two 

years, it is too soon to 'measure positive action on the 

part of Hember States. 

v. What Characteristics did the intended beneficiaries exhibit 

that had relevance to their adopting the proposed 

technology? 

In general the farmers of West Africa are eager for low 

cost technology that will increase their rice yield with 

the same or less labor input. In much of the area all 

tillage work is done by human power primarily women and 

farm size is generally limited by labor availability. They 

express an intense interest in labor saving methods, but 

lack of capital for investments in power tillers and other 

such equipment may limit adoption of some practices. In 

some areas power tillers owned on a co-operative hasis are 

being tried. 

Much of the adoption of practices developed under this 

project wi.ll need to be done through country programs. 

WARDA can develop the technology and serve as resource 

people for problems in rice production, but should not 

conduct more than trial programs as a means of testing the 

technology with farmers. The country programs must carry 

it to the masses of farmers. 
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VI. \that adoption rate has this project achieved in 

transferring the proposed technology? 

It is much too early to telL The Technology Assessment 

and Transfer pot"tion of the project has been under way for 

little more than a year, primarily near the research 

stations in Mali and Sierra Leone e !,here the nerN varieties 

of rice seed are available, farmers are accepting them and 

are showing considerable interest in trials being conducted 

in farmers fields. Currently the demands of farmers in 

several of the West African countries for the best new rice 

varieties is not being met although seed production 

programs by individual countries are underway. 

VII. Has the project set forces into motion that will induce 

further exploration of the constraint and improvements to 

the technical package proposed to overcome it? 

~s, the establishment of the two research stations 

redesigned to continue exploring and testing rice 

production technology. The training center tti!'Ough the 

various training programs is doing an effective job in 

training a core professional staff in the Ii/ember cOlmtries 

that can refine and spread th~ technology to farmers. More 

than 900 extension, applied research and seed production 
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VIllo 

persons of the 15 COlD'ltry West Africa region, including 200 

who have graduated from the month rice production 

specialist course, have received training at the Fenda~J.: 

Training Center. WARDA faces problems common to regional 

organizations i.e., locating ~ding to support the 

training center and other regional programs to avoid its 

collaps~ when donor funding terminates. 

Do private input suppliers have an incentive to examine the 

constraints addressed by t..'le project and to come up with 

solutions? 

This varies from country to country, but in general most 

governments in West Africa import and distribute fertilizer 

and other agricultural chemicals. The amOLmts are small 

and the governments attempt to control the price or use 

them in special project areas. As demand for the inputs 

increase it is very likely that channels for private 

suppliers will open. 

IX. What delivery system did the project employ to transfer 

technology to intended beneficiaries? 

The technology developed under this project will need to be 

channeled through the extension services in the member 

countries to their farmers. The Technology Assessment and 



Transfer (TAT) system begun under the WARDA II Projects 

holds promise of speeding up the transfer of "profitable 

packages of technology! if emphasis is placed on least 

risk, minimum cost technology and TAT personnel interface . 
with existing and ~elopirtg national extension systems c 

West African governments import fertilizers and 

agricultural chemicals, consequP.ntly very little, if any, 

of these inputs pass through private commercial channels. 

Project designers did not anticipate development of new 

input delivery systems. 

x. ~at training techniques did the project use to develop the 

delivery system? 

The Training Center at Fendall, Uberia has trained 907 

agricultural officers from the 15 member countries in rice 

production technology. Some 200 graduated from the 

six-month rice production speCialists course. Graduate 

trainees have returned to their countries and are involved 

in rice prcduction programs. The training courses are 

largely patterned after the highly sl~cessful IRRI and 

University of ti1e Philippines programs with changes to meet 

local needs ~ At each of the research stations an extension 

agronomist and agricultural economist are located to work 

between research personnel and the extension personnel in 

the countries servtced by the WARDA research station. 
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Appendix B 

ASSE5SMENI' OF THE DEEPWATER AND Fl:ClhTIOO RICE 

RESEA.IOI STATION 

By Ben .jackson, 
Plant Breeder (Rice) 

The Fbckerfeller Foundation, Bangkok, 'thailand 

This report concerns only the ~ti Deep Water Rice Iesea.rch which 

was visited October 5 arx1 E, 1983. October 4 was spent in travel 

from Bamako to t-bpti and Octci::>er 7 involved the return to BalIaKo. 

It was not possible to gain a complete picture of the activities and 

problems in 2 days at the station but background papers, reports, 

conversations with station scientists and a short visit to a farmer 

field have dooe much to compensate for the brief visit. The remarks 

in this paper are ~tirely those of the aut~ and represent his 

opinion an1 :'mpressions. 



The ~i Station 

The statioo on the edge of the city of M:Jpti 675 Kilaneters from the 

Capitol, Bamako, is accessible by paved all weather road. 

Approximately 1 1/2 hours drivio; time in a goXl vehicle are 

r:EqUired to reach it fran Bamako" Mopti is located at the 

confluence of the Niger am. Bani. rivers. The Niger originates in 

Guinea an:i flOtls through the countries of Guin~, MUi, Niger, and 

finally empties into the Atlantic Ocean near Port Harcourt in 

Nigeria. Most of Africa I s deep \\.'3.ter rice area lies along the Niger. 

Mopti at approximately 140 N tati tude is a part of the semi arid 

Sabael and receives about 500 mm average rainfall. 9.lt in 1983 

rainfaJ.l has reached only 350 mm and no mre is expected. Fain fall 

is vi tally important for rice stand establishment in July in order 

that the plants can elC"r:gate when flcxd waters ordinarily arrive in 

mid August to early September. Wi th such limi ted and variable 

rainfall, <:frought ~ess during the early vegetative stage is quite 

ccm.rICIn. This emphasizes the need tor hardy, drought tolerant 

var;.et5.es an:i cultural practices which will permit survival tmtil 

the flood waters reach the area. Alth::lugh this is not greatly 

di fferent from problems of stand establishment in Asian floatin; 
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rice areas, the higher evap::>-transpiration rates near the Sahara 

accentuates me problem. When this is combined with the extremely 

low rainfall in 1982 and 1983 (al::out 350 mm) and very l~ flood 

levels in both years, much of the Uoating rice is either not 

planted or lost to drought. txlring our visit, flood stage was very 

marginal despite October being the IIOnth of highest water level. 

Coostruction of the present station was ~leted in 1979 after it 

was decided to relocate from a high site at IteIIt>i, 8 kIn nc.'lrt.h \'j£ 

Mopti which had been established by the Fre."lch government in 1952 

and transferred to !FAT in 1962. IRAT discontinued work at Mcpti in 

1976. The first WARDA reset:'rch reports on the ~i station covers 

the 1979 season. !-bpti 's mal"xBte is to serve the deep water rice 

research work for areas of Senegal, Sierra I.ecne, Guinea., Mali, 

Niger, and Nigeria which plants an estimated 450,000 ha of deep 

water-floating rice. Substatic:ns in Nigeria (Bl.rnin Kabll) and 

Niger (Niger-Il-Dlo, Tillalsic, Gialtana) are to be included in trials 

of varieties and cultural practices. HooNever, the climate of M::Jpti 

is far different frem the high rainfall conditions of Guinea, Sierra 

Leone, and Togo which have appreciable areas of deep water rice. 
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The ~i ~tioo contains ~ ha whose experimental fields hl!ve been 

subdi vided into 4 p:~lder9 as follows: 

Poldel: 
Description 

Shallow 

Medium 

Seed Multi­
plication 

Maximum 
Water 
t'epth 

1.0 Meter 

1. 3 r-!et.ers 

1. 7 l-1eters 

1.0 to 2.5 
Meter3 

Area -
14 ha 

Sha 

11 ha (includes a 0.8 ha 
tank for vaxying 
water depths) 

16 'na 

Physical facilities at the station includes offices and laboratories 

for the scientists, sane work room for seed threshing and 

processing, a combination libra.ooy-conf.:~rence room, zrac:hinery storage 

buildi~s and a seed storage :oc:m located outside the other 

buildings. The usual assortment of tra~"'rs, pumps and plows are 

available for research use. 
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Research \Jork 

Varietal Improvement 

Despi te t.he severe oonstraints of drought and problems in supplyin:J 

water to the experimental fields, progress' appears to have been made 

albeit sl~er than originally envisioned. 'the experimental line t:M 

16 of MaJ.i origin is especially premising with good stable yields 

under shallow, medium am deep water. FurtherJn.:)re it has the 

desired slerrler grain and proper me.turity. f~ 16 is an O. ~.tiva 

hybrid fran the 1969 cross 052-37/Malobadian. Final. selection was 

made in 1974. 052-37 is an ecu~ly, shallow water type with good 

grain quality. MalobadiGm is a 10D:) grain floatin; variety probably 

brought from SE Asia but was introduced to Mali from Guinea. 

Experiment station yield data in Id'.ogram/hectare from 1978 to 1981 

are as follCAolS: (Data supplied !J}" Dr. BarY;ura) 

Variety Shallow Zone Medi um 2'£me Deep Zone 

tM 16 3.38 3.16 2.73 

Bl<N 6986-38-1 3.65 2.68 2.52 

BH2 (ck) tbt seeded 2.53 2.42 

Khao G:1ew N:>t seeded 2.53 2.42 
(ck) 

Khao Gaew is an old floatin; variety from Southeast Asia introduced 

by lPAT rut is popular with growers. BH 2 is a Mali selection which 

is planted in the shallow zone. The BKN 6986-38-1 line W"ciS 
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introduced from 'thailand and is swlar to a. dwarf high yielding 

variety under shallow water, but !1.aa the ability to elcn;ate in deep 

water. A list of the 22 D¥:)St promising varieties and experimental 

lines supplied by Or. Ban:Jura reveals that 9 are from the 'lbailcm1 

breeding pro:jLam. It is not clear whether this is due to a 

similarity of environmental conditions or availability of Thai 

materials in the international tests 0 Earlier oorrespcn:1ence wi 1:..'1 

Or. MoA. Qo.xThury, WAPJ:lI\ breeder, indicated that selections from 

the Thai deep water breErling program are better adapted to M::pti 

conditions than t.l'cse from other Asian countries. The latitudes of 

the twcl locations are similar (13° and 14~), and the 'Ihai 

floatin; rice parents used in crosses are frequently oubjected to 

d.rought stress in the early vegetative stage and have 100;, slender 

grain. It is interestio; that the same 'thai lines have also shown 

promise tmder Thailand oorrli ::iOO5. Efforts srould be made to obtain 

rore of the promisio; breedir.y lines from that country for inclusion 

in observation tests at t~i. 

The M:pti breeder and agronomist have alga ini tiated a variety X 

fertilizer test t.o ~e the response of the new deep water 

tolerant materials such. as Il1 16 with the old but popular floating 

variety Khao Gaeo..,. This is to be oommended sil"'ce there are 

indications that a much better fertilizer response can be obtained 

from the newly develop~ material" 
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Varietal Improvement Needs 

1. A screenil"K3 test for drought tolerance should be ini tia" ed in 

tmch, 1984 and include all experimental lines and varieties 

available. Up".)oo short reM nursery beds sbJuld be constructed 

to prevent misture accumulatial in case of rain. '!he bErls 

should be about 1 meter width. SiI'XJle 1 meter rOo/s of each 

variety or experimental line should be direct seeded and kept 

lNa.tered with a sprinklil"K3 can until the plants are 30 days age. 

'Ihe s.osceptible check IR 20 and drought tolerant check I.eb MIle 

Nah.~ III sb:nlld ~ included every 10 rows for maki~ 

comparisons of the material. Two replications are needed to 

compensate for oil variabili ty. ScoriI'XJ should be done when IR 

20 check appears to be dead or nearly so. After watering all 

entries for 2 weeks, a secooo scoriI'XJ sh:luld be made to assess 

recovery ability of each line. 

2. ElOIXJation Screening tests in the dry season would be very 

beneficial to identify lines and individuals that a=e able to 

survive a specified water deE-tn. Even F3 am F4 bulk 

p::Jpula ticns could be included if th&e has not been an 

opporttmity to eliminate the pcor elon;ators due to shallow 

water con:ii tiona such as occurred in 1982 and 1983. 
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3.. Early generation breeding material. should be increased to at 

least 40 crosses per year to pemi t a ccntinuous flow of new 

materials to advanced yield trials 0 As mentioned on page 25 of 

the 1983/84 repJrt arran.;ements hz:..re been made with 1m to have 

20 crosses made and F2 populatialS are expected by April 

1984. Since drought is a major factor, at least one parent 

should passeses a high level of drought tolerance. The 'tl'Iai 

varieties RD 19 am t<hao Dawk Mali 105 might be considered as 

parents for drought. Both have long grain and photoperiod 

sensitivity. tM 16 appears to be a promising parent for 

crossing and should be sent to IRRI for hybridization if the 

cross cannot be completed ~t l-bpti. For the large uncontrolled 

water area. net Ul~er Operation Riz, varietal improvement soould 

be aimed at Q. glabberima. which has inherently greater 

resistance to stresses such as drought, rapid increase in water 

depth, insects am diseases. It appears extremely difficult to 

improve on varieties for such 10f0i tIBnagement areas by 

hybridization due to breeding up valuable linkage groups through 

recombination. For the short range goal, the use of mutation 

breeding seems to offer the best chance of improvement. It is 

suggested that a popular glabberima variety such as Kar be sent 

to IAEA in Vienna for treatment with mutagens. Perhaps 500 

grams of seed would suffice. Upon its return, the seed would be 
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grown as a bulk population with selection placed primarily on 

the non-shattering character in the r.~ am ri:3. Only plants 

that appeared normal in eIlf:;:ry way and 'Ilhich did not shatter 

easily would be saved fcJr additional testiD;. Since shattering 

is a major problem with 0 glabberima, a non-shattering type 

might increase yield significantly. 

4. 'll1e seed storage room srould be put into operation soon to 

preserve breedirg lines arxl valuable germplasm. The approach .,f 

adding a small air cx::n:ii tioned room in front of the present door 

appears to offer the best remedy. Even if this cannot be done 

immediately, the room should be put into operation to preserve 

the present germplasm. 'll1e doors could be locked am entry 

limi ted to the early hours of the mrning or late afternxm. 

s. All yield trials should irx::llrle the most promising variety as a 

check. In the case of M:lpti, this appears to be a.n6. However, 

i~ was OOt included in the vlARDA coordinated trial, 

observational trial and initial evaluation trials. 'this ~uld 

serve as the standard of excellence and permi t compar.isons i::iJ'rOn;J 

entries in other experiments. 
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Agroncmy and ~leed Control 

The work appears to be progressing satisfactorily. A large number 

of studies are underway in both areas. These seem to be supportive 

of the research objectives ard are aimed at anS\t/ers to critical 

questiCXlS cau:::erning deep water rice production. Perhaps greater 

emphasis should be given to fertilizer responsiveness of the new 

breeding lines since that is CXle of the principal objectives of the 

breeder in producin:) new types. In this case, perhaps four to six 

entries includ.::.~ [M 16, am 6986-38-1, BKN 6986-l0S-P and FRPS 4313 

should be compared in shallow and medium deep water for their 

ability to respond to fertilizer application~ 

The entolIClogy trials seem to be adequate a.rxl well planned. Basic 

information O~ insect ~ies present, severity of damage and 

methods of control indicate that considerable planning has been 

involved. Additional. training for the Entonologist is discussed 

under the subject of traiL1ing. 
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Transfer of Technology 

The author o.&.": not go into detail on this subject since another 

pt.~son spent uore time investigating '\ "\e matter. 'lhe one on-farm 

S1\:e visited involved tests on fertili",. rates, dates of seedin; 

and rocK phophate versus triple super phosfhate. 'lhese were well 

executed experiments even though the tests were urrler severe drought 

stress. 'the existence of Operation Riz M::Ipti with its 150 field 

workers in plantin; am caring for the tests appears to be of great 

value to the researchers who would otherwise would not have 

sufficient time to conduct the many trials. 

Significant Pesearch Iesults 

The two mst significant research findings from the Mopti station 

appec;r to be as follO;iS: 

1. Identification of the experimental line t:X>1 16 which 

performs well in 9hallo..l, mediUlIl and deep water. 

2. Pl~in; larrl at end of harvest rather than to the beginnin; 

of the planting season. This procedure increased yields by 

O. 5 to 1.0 tons per hectare over a 2-year period. 
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'n1e aarly pl~ apparently contributed to higher yield by redueing 

the ~'E!ed population throu;h exposure of rhizanes to dessication in 

the dJ:y season. ("~rally, the research projects are well planned 

and reaUstic. '!'he biggest constraints to research appear to be in 

support ~\erviees 0 

Wi th the appointment of the new station direc:tor, Or. l-bolani, 

management o~~ the station should improve but a potential problem 

exists wi th th:~ relationship between the former acting director arrl 

the newly appoin'ted director. Loyalties amng errployees to the 

former acting diraitor may exist and make it difficult for the new 

director to initiate ~es. It seems that transfer of the former 

acting director to another program. wi thin WARDA such as ~kupr or 

Bouake would be desirable in order to parmi t the new director to 

take full camnand. 

Training 

The Entorolc:gist should racei ve addi tional trainin;. One 

possibility is that arrangements might be made with the IR.PJ: to have 

the person work under the direction of its deep-water rice 

ent01IX)logist stationed in Thailand for three to four ronths. 
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Qle breeder and ale weed scientist are pursuing PhD degrees at 

Lorlsiana State and the University of Arka....-:!!=..s respectively. Both 

areas are extremely important to the future success of the 

deep-water rice research program. The Pagronanist, Mr. A. I. Toure, 

is lY'..hedule:l to depart for Louisiana State Uni versi ty in December, 

1983 to pursue graduate studies. 

Even though there are PhD scientists al the breeding and weed 

programs at present, the return of the two perSCllS pl"esently in 

graduate training should considerably enhance the work since there 

is sufficient research required to employ two persons in each 0f 

these fields. 'Ine Agrorx:mist pasi tion should also be similarly 

considered. 

Experience has sh:lwn that there is a relatively high rate of 

turnover in research in developir.g camtries and having rore than 

one well-traiJ&l scientist in a discipline is highly desirable to 

avoid wide gaps in key research. 
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Pecomme!ldatioos 

Urgent Priority Needs 

1. A large water pump for experimental plots am seed increase 
is badly needed to corrluct \ItOrk durin; drought periods and 
perform scme sc:reenirq work in the dry season for 
elc::n;ation tests" The pump srould be sited on the dike 
beside the Bani River and have sufficient capaci t:y to 
delive= adequate anounts of \ooIi!ter to at least the medium 
deep polder arx! seed increase field. 

2. Land Levelin;. Although sane land leveling was done 
earlier, additional work is required in order to control 
the experimental plot errors. :r tems 1 and 2 were noted 
earlier by Jackson am Bowers in AID ?roject Impact 
Evaluaticn Peport 44 pages 0-13, 0-14 in 1981 and are 
repeated here for. emphasis. 

3. The fence surrounding the station sOOuld be recot'l.:1tructed 
to protect research plots from beiI'XJ destroyed by stray 
aniIIals. &::.me examples of loss of research plots by 
animals were cited by the station scientists. 

4. The cold room f:..r seed storage should be nxxiified to 
maintain the temperature a.rx1 put into operation at the end 
of 1983. Otherwise, sane valuable lines may be lost by 
pc-..or gemination. 

5. Sc:reenin:.J tests for drought tolerance am elon:ration 
C1bility should be initiated for the dry season period 
r1ar.ch-May when temperatures are warm. 

6. Addi tional breeding materials should be generated to ensure 
a steady supply of new experimental lines for the different 
environments. 

7. Some breeding \otOrk on O. glabbarima should be initiated 
through the use of ionIZing radiation to produce 
non-shattering types. 

8. Promising breeding lines should be included in variety X 
fertilizer tests to assess ~~eir.responsiveness. 
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9. bbt all deep-water rice is gra.m tmder the semi-arid 
C"'..orrlitions that exist in Mali, Niger am Nigeria. The 
breedi~ program at r-bpti is naturally aimed at improvement 
for such an environment. ~ever, large deep-water areas 
of Guinea am. Sierra Leone are gra.m urx3er high rainfall 
corrlitions. 'the results nom l-q:>ti may not be 
transferrable to these high rainfall situatioos. 
Therefore, it is recommerrled that consideration be given to 
the establishment of a sub station located near the 
Man;rove Swamp Rice Station '\t Pokupr ¥hlich \tIOUld partially 
utilize the personnel of the present U~ supported 
station. 
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Appendix C 

ASSESSMENT AND TPANSFER PR:X:;RAM 

By 
Ieeshon Feuer, Professor of Soil Science, 

Extension h3'"I'onomist, Emeritus, Cornell University 

Introduction 

The overall general objective of the West Africa Rice Development 

Association (WARDA.) is to; 

PrOm:Jte and increase the quantity arrl quality of rice production 

in West Africa. It is anticipated that this objective \.nll be 

acccmplished, in part, by: 

1. Encourage production by using rice varieties adapted to 

corxlitions of the 15 member countries, and the existing lli"1.d 

pro~ive demands. 

2. t:evelcp appropriate tedulology for the several rice 

management systems (known as "ecologies") in \,lest Africa: 



upl.ar:d rice 

irrigate:i rice 

inland swamp ri.ce 

mangrove swamp ricel 

deep water ard floatir~' ricel 

3. Screenio; of existirq rice selections and varieties, as 

well as developing improved new va.tip.ties sui ted to 

specific 'tlest Africa. growi.rY;J conditions. 

4. Explore, intrcduce curl contribute to the natiooal extension 

systems in each meml:er country by makio; available the 

resul ts of ~Ql.FDA research and actively interface wi th 

natiCX1al programs to promote adopt ion of improved 

appropriate rice prcduction technology by small scale rice 

farmers of 'Nest Africa. 

!/The rJSAl~~ Project II is concen1ed 'fli th t."1e researr.:h of 
mangrove ~s rice at the Pokupr Station~ ',o(iti1 dl~p water arrl 
floatir¥j rice research at the !-'bpti Statlon, arrl secondly wi th 
developiNj extension liaison with ro€:fIlber countries, and partial 
supp:>rt of rice trainiNj. 
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Deep Water and Floatin; Rice - f:t:pti 

It is estimated that there are 340,000 hectares of deep \'Jater and 

floating rice production corxlitions. Approximately 250,000 nectares 

of this is aloog the Niger River Valley with the rbpti Pesearch 

Statioo near the center of this broad valley. l-kIpti is in the 460 

JIDD rainfall zale (1970 - 1981 average), which, because of its 

erratic quaiitity am timing (;;ad\ yeM:, makes the initial sodrg of 

seed for the 6 to 8 weeks of "dryland" seedling grc:wth a high risk 

procedure. Likewise the expected onset, depth aril dur .ition of 

valley flooding frem year to year varies. N::> crop was harvested in 

1982 - seedlings failed to establish, despite an adequate flood~ 

in 1983 seedling establishment was excellent, but a very late and 

law flood (as of Cctober 7 I 1983) is likely to result in caaplete 

crop failure ~..r mst of the valley except in ~ of the "deep 

water" zones arxl in the limited areas of controlled irrigation. 

Research results at the rohpti Station were likewise a complete 

failure in 1982 arxl appear likely to be severely limited in 1983 

despite an excellent seedling establishment. Inadequate pumping 

capa.ci ty and lack of fuel for distributing water to the unleveled 

research polders are serious constraints. In addi tion, dividing the 

polders into 3 or 4 rits would improve ease of management. '!be 

critical nee:l is for a large capacity law lift pump and pc::1otoIer sow:'ce 

capable of providing sufficient water from the Bani River (Niger 

Ri ver connecting channel) to the 37 hectare research polders area 

through the distribltion canal. 
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'the r-tlpt:.i statial wafS reorganized in 1976 urrler T'lAR:lA management and 

lTSAID I am II fundin:J support. Because of extreme difficulties in. 

organizin;. equipping al'd securi~ persormel to this station 675 krn 

east of Bamako, the capit:.al cj.ty, no improved rice varieties are yet 

available. r,"-,l.lIl prior 'f\'Ork, when the station was unier F'rench 

management tw:l excellent netrl va..r1.l:tties are available, BH 2 ard 01 16. 

BH 2, a sativa ct'CJss of HI< 98/Kad~ Tan;, is Ml early matw::i.ng 140 

day variety adapted to the shallow water zone 50 to 80 em. 

Currently this variety is grown by many farmers, although seed 

supplies are inadequate to meet farmer demarrl. 

CM 16, a sativa, is a 1969 cross of the early maturing, excellent 

eatirv; quality, shallow water zone D52-37/Malabadian, the latter a 

1009 grain, deep water (floatirg) rice, has res..J..ted i:1 a new 

variety of nearly ideal characteristics. Selected in 1974, the new 

eM 16 has great "elasticity" of grOHth, t-hat is, it is adapted to 

all three watez:· depth. zones; shallow 50 to 80 em, medium 80 to 120 

em. and deep Ot· floating x, 120 em and deeper. I:11 16 has a mst 

attract~.ve l0tY3 gca.in, white kernel, and is of gc0:1 eatin; quality. 

Yield is high, but IIOre importantly, [M 16 appears to have drought 

tolerance a..lJIrJst ~\nl. to that of the traditional Sit.~be.Eima deep 

wat~r rice. 
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tM 16 is not yet in farmers I hands. As of 1983 foundati~ seed is 

bem; produced by "<:peration Riz", the Halian national deep water 

rice project in the ~ti area. If 00 crop failures occur, am such 

a failure is likely in 1983, deep wat~r rice farmers can except to 

be able to buy certified OM 16 seed in 1985 at the earliest. 

'NO introduced 'Ihailand improved deep water rice selections show 

considerable premise of very high yield, but may lack sufficient 

drolJ3ht toleran::e. These are BKN 6986-10S-P for the shallow am 

medium depth zones arrl BKN 6323 for the deep water zone. 

L::x:ally in the Mopti regicn the 39, 000 hectare controlled polder 

area of 12 polders, each 500 to 1,500 hectares in size, caaprising 

12,500 farmers, it is reported that 70 per cent of these farmers 

grOti the Thailand long duration 156 day Khao Gaew in the deep water 

zones. Khao Gaew yields well without fertilizer. 'the early 

maturing 140 day, high yielding 052-37 variety also is widely grawm 

in the shallow zone. 052-37 has good eatil"tJ quality. 'the Cula 

variety yields well in the deep water zone but it is reported that 

farmers dislike its eating quality. 

In the vast uncontrolled flcx:x:Ung zones of the Niger-Bani Ri v~.rs 

deep water plain only the lOti yieldin;, disease arrl insect 

resistant, highly drought tolerant, grain shattering glaberrima 

traditional varieties are grown. 
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Fertilizer use: 

Soil. pH of the f10cxl plain are approximtely 5.5 ± (dry soil). In 

the oontrolled zone ally a few farmers use fertilizer, the Operation 

Riz Mq?ti IIOiified recamoendation based on WARDA station an:} on-farm 

trials is 100 kg (2 bags) of 16-20-0 (amIrD'lium phosphate) at the 

t.ime of SQdr.g plus 50 kg (one bag) of 46-0-0 (urea) one week before 

flocxl, for a total of 39-20-0 pE-.r hectare, a reasonable 

applicati.on. ~ response to potassium has been found either on the 

clayey, silty clay ot loamy fine sand alluvial plain soils. 

There is no research to show 'Nhat yield response could be expected 

from a acre minimal input of 50 kg of 16-20-0, which is 8-10-0 at 

sowiI'r:J arrl. 50 kg of 46-0-0 before flocrl, which is 23-0-0, for a 

total. input of 31-10-0 per hectare. ~ trial results of the 

residual effects of sIIBll applications of supo..rphosphate were 

found. To develop least cost, miniltD..JIIl risk "appropriate techrtOlogy" 

for adoption by low income, small scale farmers, such inforlD(.\tion is 

essential. In the uncontrolled flcod zone fertilizers are not llS~ 

with the glaberrima varieties. 
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Line Sc::Jwin; VB. Broadcast Sowing 

!RAT am Mcpti Station and oo-farm trials show that higher yields 

are obtained frem line SQIIing in rOilS 20 to 40 em apart which 

greaUy facilitates weeding both hand pull~ in the rCM am by raDe 

between !'CMS. It was I.bserved in several of the oontrolled polder 

areas that the majori ty of farmers used oxen pulled four rCM seeders 

to establish seedlings. 

PlCMi!X3 iumediately after harvest while the soil is stj.ll mist and 

easy to plow brings the roots of 'the wild rices to the surface to 

dry out during the dry season. Then a second plowir¥3 at the 

beginning of the rainy season to prepare the seedbed. greatly reduces 

wild rice and broad leaf weed competition. 

t'EPti Interface with Extension: Operation Riz-M?pti 

This team member was rost pleasanUy surprised to see the excellent 

pasi ti ve interface and cooperative endeavor the on-farm trials from 

the WARD1\ research group, as well as with the Ted1nology Trans fer 

(TAT) unit. 
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The Cperation Riz-M:pti CXXIi?rises approximately 150 people \lC)rking 

with 12,500 farmers on 39,000 hectares of water controlled polders 

of 500 tCl 1,500 hectares each. Each polder has fOOX' units of three 

to f01%' ex1:ensicn-applied. research staff. Farm trials ar~ jointly 

planned am implemented on farmer fields. From cae to f01%' kinds of 

applied research trials are umertaken in eadl water depth zone. 

Although there are 132 such trials plus 30 TA'!' trials in place for 

1983, field extension workers of ~ation Riz r-bpti (OR-t) wished 

they oould have mre on-farm trials. 

Variety, rCM versus broadcast, phoSphate levels arrl sources, 

weedizy;;, timing of saving arrl nitrogen level trials were observe-:l. 

The 5 x 10 arrl 10 x 10 meter plot sizes seemed most appropriate for 

en-farm use. 'rhe much larger "~T type farm tri.als from which 

econcmic data of farmer practices is the goal seemed out of place. 

Beca.use t.l-tis was the first time a fcunP.r carried out a certain 

practice, he would not necessarily perform at a normal rate 0' 
efficienC'j. Large sized trials incrense the cooperator's risk, and, 

as TAT field workers learned in the mangrove swanps ecolcgy farm 

trials. The farmer often allocated an unrepresenta ti ve , usually 

poorer and/or higher risk site to a large sized trial. 
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Although strict Mali national rice seed variety distrirution policy 

requires that the yield of all sele...'tioos, even those named but not­

yet declared as a national variety, must -be returned to the \iMOA 

researchers or to ~ation Riz in exchan;e fer an equivalent 

quantity of a national variety, farmers are still anxious to see new 

rice selections tried on their farms. This certainly in:1icates the 

great interest deep \oJater farmers have in new varieties. 

1) Continue with the excellent on~oin; collaborative extension 
int.erface en-farm trials with Operation Ri.z~ti in the 
controlled area stressing simple trials with small plot sizes of 
5 x 10 or 10 x 10 meters emphasizing least cost minimum input 
using the stations' mst promisin; variety, eM 16. 

2) Develop a 10 x 10 meter plot with two 5 x 10 meter sul:plots, 
line sewn with t:M 16: one sul:plot without fertilizer, the other 
subplot with one 50 kg bag rate of 16-20-0 amonium pr~sPhate at 
sowing, equivalent to 23-0-0 ale week before flood, for a total 
fertilizer input of 31-10-10 per hectare rate. Weed as seems 
most appropriate in timing. Compare yield of the two plots CI'l a 
hectare basis using local volume measures if possible. Make two 
or three of these trials, complete with inputs and sin~le 
instructions, avaHable to each ~ation Riz-M::pti extension 
worker. Assemble kits at Operation Riz r-bpti headquarters by 
OR1 field staff with WARD,a. scientiste as instructors. 
SLmUIlaIized results for Operation Riz radio news release just 
prior to time certi fied seed of t:M 16 becomes available for 
purchase by farmers. 

3) Work out possible assistance to Operation Riz to assure 
uninterrupted multiplication of initial quantities of OM 16. 
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4) In the shallow watU' zone-in these portioos that normally have 
the shall~st dept." of flood-usually adjacent to upland, plant 
a reM of pearl IDillet every three or foor rewa of rice seEdlings 
(in effect ship a row of :dce seedlings and plant millet). In 
those years in which the fl.CCld does not materialize a c:rop ot 
mill\~ can be expected, altho\¥Jh t:te rice seedlings will be lost 
to drQlY.3ht. In oormal flcxxUnq ~~1;1 a crop ot rice can be 
expected while the millet will die. In sudl rxn:mal fl~ years 
this i.nsurance interc:ropping, costs only the loss of mi tlet seed 
ard planting time. 

The evaluation team suggests that several 5 X 10 meter fam 
trials of this intercrcpping with rM 16 rice arrl pearl millet be 
established by each Operation Ri~~ti extension worker in the 
shallow-flood zones adjacent to up.J...a.OOs as observation trials. 
It l5 sugg~ted. that each 5 X 10 meter plot contain 5 rows of 
millet, each rCM 10 meters long with 3 rows of ricl~ seedlings 
between each row of millet. 

Note: Approximately 25 of the 150 Operation Riz rtpti 
extension staff have received traini03' at the Fendall 
11:mrovi~ ~aining Center. tbst of those took the 6 
weeks field assistant course, sane the seed 
multiplication and several the 6-months rice 
specialist course (numbers of each not determined). 
OR-1 reported very favorably on the training courses. 
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AppenCUX U 

By 

O.K. nas Gupta, ~'lAIDA, Senior Agronomist 

1. Variety Improvement 

Satisfactory progress has been made in the fOl1owirr; areas: 

germplasm collE.ction arx1 d1aracterization 

hybridization, arrl 

field testing of promising rice cultivars. 

It is envisaged, hotIever, that promising rice cultivar will 

replace the present recommended varieties in Sierra Leone. 

Field testing of promising rice cultivars has been extended to 

Guinea, Guinea Bissau, Gambia and SenegaL 



2. Disease Pest ani \Jeed Contro~ 

Tn Sierra leone, the specia.l project. has carried out. intensi va 

st1.dies of the foll~ia:J: 

2.1. Disease: Oiseas& ~urvey, horizontal disease screenin;J of 

rice cultivars and bicllogy of i.np:Jrtant rice pathogens .. 

2.2 Pest: - Pest surveys arrl collection, crop loss 

assessment of rice stemr.orer (Maliarpha separatella) and 

bugs (Asparia armigera ~tenocori~ southwocxh) 

-Ecological ara population dynamics studies of rice 

stem oorers, plant hoppers, parasites arrl some other 

rice pests, 

-vaxietal resistance to insect pest. and crab, am. 

cultural and chemical control of these J:'i.ce pests. 

-Ecological studies of crabs. 

2.3 Heed: Heed surveys and crop loss studies, cultural. and 

chemical control of 'Needs. 
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In Guinea, Guinea Bissau, Gambia and Senegal surveys of diseases, 

pest am weeds were carried out to a limited extent. 

3, Nitro;len application technigues 

Over the years, a large number of trialD both at the station and 

on farmer's fields in Sierra Leone has shown that efficient 

nitrog~~ utilization and significant grain yield increase are 

obtained by the use of injection method (placement of an aqueous 

sol uti 00 of urea at the required depth). 

The above technique is yet to be extended to t.'1e other countries. 

4. Mechanical Cultivation 

Trials, over the past four years, have sl'x:7wn that gcxx1 ploughi1"X3 

and puddling with a single axle tractor (HoOOa) before 

transplantiD; can adequately suppress the predominant weed 

(Paspalum vaginatum) for the duration of the rice crop. The 

effect of mechanical cultivation on grain yield has been 

consistently superior to the farmers method (manual digging with 

hoe) • 

There is evidence that a multi-disciplinary team of scientists 

is pursuing an integrated rice research program at the Special 

Research Project in Sierra Leone. 
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5.. ~ield tea tim of rice j?roduction pnckage!L 

Fleld testiD; of production packages such as improved variety, 

mechanical cultivation and nitrogen ar;:plication. by injection 

method was started in ,Sierra Leone in the 1982 croppiD; season, 

arxl repeated in 1983.. This program (Maptative 't'rtals in 

farmers I fields) has been exterrled to Guinea am Gambia in 1983. 

One year result of adaptative trials in Sierra l:P-one is 

enco\L:."aging. The farmers have ackncwledged the benefi ts of 

improved dce varieties (CF4 and OOK5), mechanical cul ti vat ion 

am nitrogen application by injection metrod. 

The North \'lest Integrated Pqriculturi:1l J:evelopment Project 

(NW1.ACP) at ((ambia, Sierra Leone is util.izing the aOOve rice 

production packages in 6200 ha of rrangrove swamp dce. 'the 

field staff of ~n:ADP is gettin:J training in the O1 .. :'lCration an:l 

maintenance of singl.e axle pt::1fI& tiller and knap sack n1. trogen 

injector at the mangrove swamp special research project. There 

is a close a:xJPeration between th~ NWIADP and the \lAI;'DA pr'lject. 
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6. Trained African Scientists 

6.1 One Entomologist (Team Leader, recruited 

internationally) 

6.2 One Agric. Econanist 

(recrui ted internationally) 

603 One plant patoologist: Pesearch Assistant 

(Pursuing research locally for Ph. D degree 

at the University of Sierra Leone) 

604 One Plant Breeder: Research Assistant 

(Submitted thesis for Ph.D degree) 

6.5 One soil scientist/agronomist: leseardl 

Assistant 

6.6 One weed scientist: Fesearch Assistant· 

(pursuing research locally for MoSco 

degree at the University of Sierra Leone) 

6.7 One Extension Agrorx::mist: Fesearch 

Assistant (needs further training) 
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7 0 Scx:p! of lJork 

a) Evaluate the develcpDent and progress of the research 

programs in relatl.oo to the project purpose, the r.esearch 

priorities, the implementation schedule arrl anticipated 

oot.-puts as described in the project paper. 

The Mangrove Swamp ~al Project, within a short period, has made 

a considerable progress in rice research on variety impr.ovement, 

ent..oroolo;y, plant pat.h:>103Y, soil science, agrorxmry am weed science 

relevant to the eco-system in Sierra I..ecne. 

It is t,.,IQrth ncti~ that the project with Ij.mited manpower, has 

extended its resea.rch activiti~s in Gambia, Guinea Bissau, Senegal 

aIld Gui.nea. rbwever, the mangrove swamp ri.ce ecology in Gambia, 

Guinea Bissau and Senegal has diverse conditions which differ 

markedly from thJse around Pokpur (Sierra Leone) particularly in the 

areas of lew rainfalL short rainy season and highly salty nature of 

the soils. 'thus, experimental results obta.ined at Ibkupr need to be 

further tested thoroughly i.n these areas where mangrove swamp rice 

prcduction is of high priori ty. 

b) The research program in terms of appropriateness o~ its 

research Eriorities and i.ts pot~ntia~lgr effecting 

significant production increases. 
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It was noted during the visit to the farmers' fields and villages in 

Sierra Leone that 'the farmers are quite aware of the advantages am 

benefi ts of ilEproved production packages such as improved variety, 

mechanical land preparatioo and nitrogen application by injection 

method. 'these pro:uctial packages are being tested under farmers' 

condi tions thrOl19h adaptive trials. '!be North West Integrated 

Agricultural Project (NWIADP), at Kambia in Sierra Leone, is 

introducing the al:ove improved production packages on 6200 ha of 

mangrove swaJIpS~ It is envisaged that these effort.s will result in 

a significant production increase. 

c) The process for formulation, review and a,;-proval of the 

research programs arxl priori ties and the degree of station 

vs. headquarters invel vement ~ input 

The IlJaI'X3t'ove swanp ecology accounts. for about 6.87% of the total 

rice area in \iest Africa (2,879,595 ha) and is concentrated in 

Sierra Leone, Guinea Bissau, Senegal, Gambia, Guinea and Nigeria. 

It comes second to irrigated rice in terms of grain yie11. t-bwevE~r, 

there exi~ts diversity in the ecology itself and also in the manner 

of exploi tation from country to country. 

':'he project at Ibkupr to date has made notable progress in variety 

improvement and various cu~cural practices suitable to the mangrove 

and associated swamp rice ecologies in Sierra Leone. 
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The research approach will caltinue to be multidisciplinary but an 

integrated program, 'l1c'olever, greater emphasis ,..nIl be placed on 

regional activities in Guinea, Guinea Bissau, the Gambia, Senegal 

and ~igeria. Thus collaborative work with national progr.ams on 

mangrove swamps, training of young scientists/technicians in 

research methodolo;ies an:i direct. invel vement . wi th extension and 

rural development agencies will be stressed wi th a view to transfer 

appropriate improved techniques to farmers. In this endeavour, 

research priorities will focus on the following: 

Variety improvement 

Evaluation of intrc:duced an:! local varieties arr, 

hy"bridization. 

Development/identification of shorter duration (110-130 

days) and salt tolerant varieties for non-tidal mangrove 

swamp areas in the north of the region with low rainfall 

and short growing season. 

Development/identification of high yielding intermediate 

duration (170 days) varieties which will avoid both early 

bird damage on grains and late salt damage '..men the rains 

end prenaturely. 
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Development/identification of high yielding long duration 

(190 days) varieties with intermediate plant height 

(120-130 em) for tidal mangrove swamp areas with shallow 

tides. 

Development/identification of varieties tole1:aI?-t to blast, 

iroo toxicity and acid sulphate soil conditions. 

Production practices 

Improved and cost efficient production packages are needed for each 

of the diverse mangrove swamp ecologies. These includes 

efficient use of inorganic fertilizers and organic manures 

including the use of bie-fertilizers. 

Chemical, biolCX3'ical and cultural control of pests,· 

diseases and weeds and development of an integrated pest 

management systems. 

Appropriate mechanization of rice on small farms in the 

mangrove and associated swamps. 
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The headquarter technical service research staff (TSS) are involved 

in the variety improvement, soil science/agronomy am weed science 

and plant patrology programs. 'l'he TSS also backstop other Special 

Research projects, sub-regional ooovdination and national rice 

In addition to the above the fotmulation of research programs is 

done in the In-house Pevip.w of the Research Department. The second 

In-Ibuse Review was held in 1980 in Freetown, Sierra Leone. It 

c-ri tically discussed research acti vi ties of the \'lARDA professional 

staff. Areas covered were research work at Headquarters (the seed 

laboratory and seed nursery farm at Suakol<o, Liberia), the Special 

Research Projects, and Fesearch Coordination in the five 

A similar review was held in Bamako, t1a.li, in 1981. '!he review 

dealt with the iIIq?act of the \U\ROA Pasearc.~ activities on regional, 

rice research and dE.'valopment, detailed review of programs and 

methollc.gy, and a review of. Hl~RDA research strl;1cture, objectives and 

relationships with other vJARDA. activities. 

d) The adequacy of staff disciplines and training, research 

leadership, headauarter~ technical support, research 

equipment and s~~~l?n facilities in relation to the need of 

the research programs 

10 

/ 

~'I 



The basic infrastl"UCture necessary for the project to function has 

been established at It>kupr, Sierra Leone. 

Due to the di versi ty in the rice ecosystems of the mangrove swamp, 

there is a great need to develop different production packages 

sui cable for the different swamp conditions. ~us, in order to 

implement the program of the project qn the regional basis in 

Guinea, Guinea Bissau, Gambia, Senegal and Nigeria, the Mangrove 

Swamp Special. Research Project needs furt.her financial, trained 

manpower, technical and infrastructural supp.?rt as follows: 

I. ~kupr (Sierra Leone) 

1. Scientific staff 

-one plant breeder (vacant) 

-one soil scientist (vacant) 

-one agroncmist (new) 

-cne mechanization specialist (new) 

-an experienced laboratory technician to set up am carry 

out water, soil arrl plant analysis (new). 

2. Office, laboratory and staff house 

':'he project acti vi ties have increased considerably. The present 

office and laboratories are crOHCled. ':he soil science section is 
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still without proper analytical laboratory because the original 

la.l:oratoty has rx:>t yet been c:aupleted. At present facilities to 

analyse soil and plant samples are limited. \lithout soil analysis 

(such as nitrogen, pH, organic matter, excha.rgeable cations, CEC, 

phosphorus absol."ption coefficient, available phosphorus, potassium, 

active iron, aluminium, etc.) and plant analysis, soil fertility 

studies will be inadequate. Proper explanation could not be given 

for differences in yield response to applied fertilizers (N, P and 

K) without soil analysis. 'i'hus farmers' field trials and adaptive 

trials may not produce desirable res~lts. 

On. the spot arrl cri tical examinations of various field trials have 

shown that ni trogen is not the only limi tin; factor for tna.n3'rove 

swamp rice production. Symptoms of phosphorus and potassium 

deficiencies, iron toxicity and also of other nutritional disorders 

(possibly zinc deficiency and aluminium toxicity) were recorde:1. 

Due to complexi ty of the soil fertili ty problem and also when the 

\-lARDA Special Pesearch Project is conducting field trials in other 

member countries, it is very important that soil and plant analysis 

facilities should be ll~roved. 

3. Olemistry latoratory: The project requires analytical 

facilities for: 

-Poutine plant and soil analysis of a rcm:Je of nutrients 

-Poutine analysis of river water 
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-Simple soil physical measurements 

-completion of in~er.nal fittings 

-Purchase of lalxlratory equipment CIl".d chemicals. 

That laboratory buildiD3 already exists but it requires the above 

facili ties arx1 equipment. 

\lith the increase in the regional activities arx1 scientific staff at 

lbkupr, additional office lal:oratory and staff houses will be needed. 

4. Electricity arx1 \later Supply 

At present electricity supply is restricted between 7 pm and 7 am. 

Thus it is ntJt possible to use electrically operated lalxlratory 

equipment duriD3 the workio; hours between 8 am' and 5 pm. 

Similarly, there is an acute 3hortage of water supply both for 

lal:::oratory and staff houses. Sometimes, durin; the dry season, 

water is not supplied to the station for weeks or ronths. '!hus 

supply of electricity and water needs improvement. 

II. Senegal, Gambia and Guinea Bissau Region 

Scientific Staff 

a) At Djibelor, Senegal 

-one Agronomist 

-one agric Economist/Extension 
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-<ne field technician 

b) In Guinea Bissau 

-Two Field technicians c 

c) Gambia 

-one Field technicianc 

The area has diverse man;rove swamp conditions which differ markedly 

from those in Sierra I.ecne particularly in the low rainfall and 

highly salty nature of the soils. Experimental results obtained at 

Rokupr therefore need to be tested thoroughly in this area where 

~ove swamp rice production is of high prior~ .. ty. 

The al:ove team of scientific and field staff, in collaboration with 

scientists at Rokupr, will be responsible for basic data collection, 

and implementation of pre-extension activities for all disciplines, 

socia-economic studies and adaptive trials for the ma~ove swamp 

rice program. 

III. Guinea 

1, Scientific staff 

-~ field technicians at Sonfonia/Koba. 
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Pesearch efforts in the country are limited. Since Guinea is near 

to Bokupr (Sierra Leone), the project scientists will be able to 

travel frequenUy to trial sites to corrluct am supervise field 

experiments. 'lhe two field teclmicians posted in Guinea will assist 

the program activities. 

DI. Nigeria 

The country has shown interest in utilizing the IX>tentials of 

BOO, 000 ~. of the zzangrove swamp ecology for rice production. 

However, only about 5000 ha of the swamps are currently urrler 

cul ti vation. 1m tial research program will include 

Reclammation of man;rove swamps 

~bni taring of sal t level 1:0 determine salt free perio1s 

Screenin:; of varieties 

~crt::JCrrj and cul tw:al practices. 

For the time being, the scientists of the Special Pesearch project 

will limit themselves to liaison and collaboration with National 

Cereal Research Institute at Warri/Ibadan and River Basin 

Development Authorities with regular visits and possibilities of 

longer visits. However, it is envisaged that in future there might 

be a need to station one each of Agronomist a.nd Field t~cian at 

ilarri. 
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Apperrlix E 

By 
Dr. D. K. ras Gupta, ~ Senior 1'.Jrorx::mist 

It is ccmnendable that within a short period ot time the Man:Jr'ove 

Swanp Special project has carried out lots field ~riments at 

Ibkupr, Sierra Leone. However the following general observation 

could be made for further improvement. 

1. Plot layout: In sane experiments the ratio of length and 

width of the whole plot seem to be h ... gh. The plot la.yout 

should be compact as far as possible .instead of spreadlng 

the treatments along the len9th. 

2. Nitrogen (Urea) application by injection metho1 at 20 em 

depth: In the field, rice roots grow a.rxJ extend vertically 

and laterally. It has been rerx:>rted by Yoshida (1981) from 

IRRI that a shallow-rooted, high-tillercing irrigated 

variety (like IR20, IR442-2-58 and IR2035-l17-3) has a very 

high root densi ty around the plant base but the root I s 

grOw'th, both vertically and laterally is !incited. Vertical 

root densities of the three varieties at 0,10, 10-20 and 
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20-30 em depth are 14.4 to 22.7, 2.8 to 7.1, 0.9 to 1.2 and 

0.1 to 0.4 respectively. 'l'bus in low lard swamp varieties 

vertical root densi'q is highest between 0 to 10 em depth. 

':."hus due to 1001 vertical root density at a depth of 20 em 

the rice plant possibly cannot ~tilize nitrogen fully. 

Moreover, the rice roots have to reach 20 em to tap 

nitrogen placed at that depth. Thus after transplant ion 

the uptake of nitrogen will be low. Until the rice roots 

reaches at 20 em depth. 

As the hole created by injector is oot sealed by soil after 

placement of aqueous solution of urea some ni trogen 

solution will be lost due to upward lOOVeIDent of water. 

However injecting nitrogen at a depth of 20 em, some 

portion of the urea solution will be absort'ed in the 

surrounding soil before it is lost in the tidal water. 

In this respect IRR! has developed five (5) new types of 

urea applicator for deep placement under low land swamp 

a:>nditions. The laboratory am field tests of the 

equipment have shown that nitrogen transmission in the 

fleed water is as low as hand placement of urea super 

granules. These new applicators after placement of I..rea, 

seal the openio; by soil cover. The findings of on'~fann 

test of the new ni trogen applicators are encouraging, ~e 

special project could also contact IRRI for the aJ:x,ve 

sui tal:.lle ni trogen applicator. 
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3. Zinc deficiency (by De. tutta, IRRI) 

It has been reported (Patrick am Peddy, 1977) that the 

decreased zinc concentration in soil may be due to: 

precipitation of Zn{CB)2 as a result of increased pH 

after floc.1ing. 

precipitation cf ZnC03 due to CO2 accumulation 

resulting from organic matter d~~sition. 

precipi tat ion of ZNS under very reduced soil 

carlitions. 

Thl! reversible pH change, oxidation-reduction, arrl carbcm 

dioxide partial pressures may play an important role in 

regulatin;3' zinc uptake by rice. ':'he reversible pH cha.n;e 

of the flooded soil, where the pH tends to increase in acid 

soil arrl decrease in alkaline soils, undoubtedly allows the 

zinc equilibrium concentration in the soil solution. 

Because the solubility of zinc minerals and zinc sorbed by 

soil colloidals is pH depeooent, an increase in the pH o~ 

an acid soil when flooded will tend to decrease the zinc 
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concentration in the solution. Thus, the uptake of zinc by 

rice plant will decrease. The reversible p:l cha.rJ;e could 

partially explain why zinc uptake is higher in acid or 

higher in alkaline soil after f1ocdir¥J. 

'there is a, ,possibility that the mangrove swamp around 

Rokupr is deficient ~n zince for rice. 

Zinc concentration of 10 ~ in rice shoot at ti11ering and 

1500 ppm in straw at. maturi ty is considered deficient arx:i 

toxic respectively. 

Next to nitrogen and phorphorus deficiency, zinc deficiency 

iDII ranks first anong the nutritional disorders that linut 

grain yield of rict~. In zinc-deficient soils, complete 

fertilizers (NPK) alone will provide limi ted yield 

advantage unle~s zinc deficiency is corl'ected first. 

One practical means of correcting some deficiency is to d:tp 

the seed.lin:J roots in a 2% ZNO su::;pension in w=J.tSl: pI'ior to 

transplanting. The mst practical and least cost means of 

zinc deficiency for transplanted rice is by applying zinc 

sulfate (hyptahydrate) to the nursery bed and to the field 

before tt"aru2plantiI'Xj. 
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The r-1angrove swamp special project can conduct simple 

experiment using zinc zinc sulphate (hyptahydrate). 

4. Entcmology 

4.1 It has been reported earlier that in northern Sierra Leone 

h.:i.br.>...rnation of Maliarpha larvae (stemborer) generally 

starts in Cctober an:l and intensity of diapausing increases 

sharply in NJvember and reaches peak in December. July 

transplanted crops escape the peak infestation of stemborer 

(Maliatpha and Olilo spp.), and thus have lONer stem1:crer 

infestation and accordingly higher grain yield than later 

transplanted ri~-=e crops. 

It has also been noted that crabs in the mangrove swamp 

cause considerable damage to newly transplanted rice plants 

(July transplanting). Crab attack on newly transplanted 

seedlings led to reduction in yield. Losses ranged from 19 

kg/ha to 34 kg/ha for every one percent crab damage, and 

seedlings below 40 days old tended to suffer higher losses. 

In other studies it was noted that seedlings from 

unfertilized nursery bed suffer twice as much as crab 

damage as ceedlings from fertilized nursery bed. However, 

the unf€rtilized 60 days seedlings were significantly less 

damaged by crabs than the fertilized 30 days seedlings. 
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In other stu:1ies it was recorded that the visible crab 

damage along bunds and creeks are of greater. ecorr.mic 

importance thal"I. the randomised damage in the rice field. 

Varioos crab species are distributed trarlSversely across 

arxi aloog rivers and creekse It was al~ inferred that 

crab damage CC"":'d be minimized if farmers reduce the 

seelli~s membe:r frem ten to three seedli~s per hill and 

increase the number of hills (from 15 to 30 hills) per 

square meter. 

Tradi tionally farmers cope wi th the crab damage problem by 

transplanting large number of older and presumably tougher, 

seedlings in each hi 11. '::his tends t.o restrict farmers t" 

the use of 1009 duration • arieties that can tolerate a 1009 

period in the nursery bed wi thout serious loss of yiel 

The above findings indicate that for higher grain yield 

early transplanting in July is important to escape 

stewtorer damage could be reduced by late transplanting of 

older seedlings. 

The follcwing study could be undertaken wi th a vi ew to 

finding out effect of seedling age, vigor and number of 

seedlings per hill on stand establishment, crab arrl insect 

pest daIrage, and grain yield. 
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4.1.1 Main plot;. (seedlin; number): 3, 6 and 9 seedlin;s/hi1l . 

4.1.2 Sub-plot: (a) seedliD;s from fertilized nursery bed 

(b) seedlings from unfertilized nursery bedn 

4.1. 3 Sub-sub plot (age of seedliD;s): 30, 40, 50 am 60 

days. The seeds should be sa,.m on nursery beds at 

various dates (10 days intervals) between May an:1 June 

but the seedlings should be transplanted at. the same 

date in July. 

4.2 Methcx9.0logy of screenin; rice cultivars against crab damage 

It is necessary to develop a method of screeniD; rice cultivars 

against crab damage. 

'!he special project at FOkupr has concluded from the field 

survey that the visible crab damage along bunds anU creeks are 

of greater ea:momic importance than the rendamized rarrlomized 

damage in the :cice field (1982 Annual Iesearch leport p 31). It 

has also been reportci1 that S. huzardi is the mst voracious arrl 

common of the three crab species in the tidal Mangrove swamp 

alOO3 the Great Scarcies River. It is distributed transversely 

across and along rivers and creeks up to the tidal limi ts in the 

associated mangrove swamps. 
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· For sCJ?eening against crab dalDcl.ge, l"ice varieties (3 to 4 rows 

()f 3t.n loog) could be planted paral.lel to the bunds, or creeks or 

rivers where the natural habitat of crabs is distributed 

transversely. Thus the rice va1.'ieties are tmiformally exposed 

to the crabs 0 A gradation of damage on rice varieties could be 

recorded. For exanple, in the saroo rOl'" there will be greater 

crab damage on the front hills than those planted away f.rom the 

creeks or rivers. Sim!larly susceptable or attrat':.,tive varie~ies 

will have greater a'ab damage than resistant or least attractive 

varieties. 

In a bucket experimEmt it is difficult to create a natural 

habi tat of crab as it needs a hiding place. Similarly how one 

can determine the correct mJInber and same age of crabs in bucket 

experiment. Qlestion arises what is the feeding habit of crabs 

and whether crabs feed only on rice seedlin;s in natural 

habitate. 

s. r.ntegrated pest management: An attempt should be made to 

conduct rPM trials at the station. 

6 • M,eeti ve Trials: 

The adaptive trial consist of the follCMin; treatments. 

Trial 1. Improved variety VS Tradi tional variety 
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Trial 2. Traditional variety VS Traditional variety 

+ Fertilizer injected + ~ fertilizer 

Trial 3. Improved variety VS Traditional variety 

+ Fertilizer injected + No fertilizer 

Trial 4. Improved variety VS Traditional variety 

+ Fertilizer injected + No fertilizer 

+ Hechanical ploughing + Manual plough.i~ 

The above four treatments are scattered on pure mangrove and 

a.ssociated swamps. ':bese exists variation in soil properties, 

crab pcpulation, depth of floodin:; by tidal water etc. from site 

to site and within pure and associated swamps. Symptoms of 

phosphorus deficiency and iron toxicity were recorded. At some 

si tes, other t..'1an adapti ve trials, crop response ~ phorphorus 

application was remarkable. Thus the present formula of 

nitrogen a~lication only by injection method in absence of 

pho~horus and p:>tassium application may rx::>t alleviate the 

nutritional' imbalance problems and might not give desirable 

results. It seems that input of complete package (variety + 

mechanical ploughing + nitrogen) might be .:hanged in future 

testin:; . 
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As the four treatments are not planted at the same site it is 

difficult to make any cc:mparison ard statistical analysis of 

data. It seems there is a need to I1xxUfy the preslent protoc:a1 

of adaptive trials, ooch as distribution a.rd treatmentso 

The follCMing IIlXiification of protocol is suggested. 

Trial 1. Traditional practice (TP) 

• Fa.rmer's variety (N) {> Traditional manual land 

preparation ('l1-tL) + No fertilizer (Fa). 

Trial 2. Improved pra,,=tice (IF): 

:II Improved variety (IP) + l1echanica.l ploughing (M) + 

nitrogen inje<...'ted (FI). 

Trial 3. IP-V::II Farmer's variety + HechanicaJ. ploughing -I­

ni crogen injected (FV+M+Fl) 

Trial 4. IP-M = Improved variety + r1anual lan:1 preparation + 

ni trogen in jected (IP+'l1·1L+Fl ) 

Trial 5. IP-Fl = Inproved variety + ~·1echanical ploughing + No 

fertili.zer (IP+t·1+FO). 
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The above five treatments could be planted at the same site and 

thus soil and other variation could be eliminated. Each site 

will represent ooe replication. Thus five si tes near one 

. village will give five r~lications and statistical analysis of 

data could be carr i ed out. 

In the procee:iil'X3s of croppio;J system seminar Or. R. A. Gomes of 

IRRI suggested a similar protocol for farmers' field trials. 
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Apperrlix F 

RESEAR:H STATION, SIERRA LmNE, \'lEST AFRICA 

Professor of Soil Science and ExtensiCt'l Agronomist, Emeri tus 
Cornell Uni versi ty , Ithaca, New York 

The Ib'kpur Pesearch Station work funded by \~ II is devoted 

entirely to a unique system rice culture Jala..m as "mangrOV<2 swamp" 

management system, or as it is called in .lest Africa "ecology". 

Actually the soils used in t.'1e Mtm;rove ~ Ecology (riSE) are 

tidal flats (mangrove and sedge marshes) that extent many miles 

inlarrl, throll3h which nuxrerous rivers draining highly weathered 

uplifted ooastal plain deposits and acid igneous and sedimentary 

uplands (residuum) soils (mainly ironstone flintier Ultisol soils 

from a high rainfall (100 to 200 inches annually) rainforest zone. 

The large volumes of fresh water discharged into the long tidal 

marshes (mangrove swamps) duriD;1 the west season flushes much of the 

salt out to sea making it possible to grow varieties of rice during 

the "salt free" period that ra.n;es from 3 to IOCIre than 6 IIOnths 

depending upon the configuration of the speci fie tidal swamp and its 



fresh water steam volume. In generaJ. fcur zones of salt free 

duration are recognized: 1) rore than 6 lI01ths (lon; duration) ~ 2) 

4 to 6 wnths (mid duration) ~ 3) to 4 ID'Jnths (short duration); 4) 

rx:>-salt free period (less than t.hree IOOnths). Upper. errls of tidal 

swamps a'~e cleared of salt first r areas close to the sea became 

clear of salt last. 

Long duration 150-180 days, usually day-length sensitive, rice 

varieties are grown in the more than 6 mnth salt-free zone~ 

intermediate duration 130-140 varieties, fixed duration or slightly 

day-length sensitive, are grawn in the 4 to 6 mnth salt-free zone, 

but only very short duration 110 day highly salt tolerant fixed 

duration varieties are adapted to th~ 3 to 4 ronth salt-free zone. 

(':'he Casamance Fegion of southern Senegal has the short 3 to 4 month 

salt-free period and low rainfall, in which only the highly salt 

tolerant 110 day fixed duration rices can be expected to be 

successfully grown.) 

Classification of Mangrove Swamp Ecology (MSC) 

7he typical ~'5E consists of two parts; 1) the true tidal flat 

(ori.ginally '..Jith mangrove vegetation) that is inunda.ted (floodecJ) by 

each tide (sometimes only by t.he two higher tides of each c1ay) arrl 

2) t.'1e associated swamp that borders the true tidal swamp portion, 

in varying ·..Jidth, and which adjoins the uplands. 7he :=tsso:iat.en 
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swamp does not receive tidal saltwater inurrlation. It originally 

had a sedge a.rxl reed' vegetation. Because nearly all the bordering 

uplands have highly weathered soils from acid material varying 

am:>Urlts of soluble iron enters into the associated swamp as seepage 

zones. This creates iron toxic corxlitions for rice produced in the 

associated swamp: most sever adjoining the uplands am in the 

seepage l'..ones, beo:::ming less severe towards the true tidal swaJO;l 

zone. 

Nutrient Status, Nutrient N-~eds ard Variety ':'olerance 

Rice varieties for the associated swamp zone ImlSt be tolerant of 

iron toxicity, as well as of aluminium toxicity and saline 

corrlitions. Nitrogen and phosphorus are the major nutrient 

requirements for increasing rice yield. It is hypothized ~~t 

because of the generally high organic matter content of the 

associate swamp zone, averaging 10 to 12 percent, and high soluble 

aluminium that zinc deficiency may be limiting rice yields because 

of organa-aluminium, iron complexing of zinc. Preliminary Ibkupr 

~esearch with zinc oxide is suggesting this, but a more so1uable 

form of zinc, as widely used in other oountries, 10.-1 cost zinc 

sulfate (hyptahydrate) at the rate of 10 kg per hectare should be 

widely tested roth in the station area and on farms. A 20 kg per 

hectare r;lte of zinc sulfate is suggested for trial in seed bet3s to 

ensure that Seedlj~j3 have adequate zinc. Zinc sulfate probably is 

not available in ~Jest Africa but can be purchased from U.S., fr17.1 
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IOC>St Asian rice producing countries, where zinc sulfate 

(hyptahydrate) is widely used to increase rice yields. Rice 

varieties in the true tidal zone respond primarily to ni trogen but 

IIOderate amounts of phosphorous increases yield as well as 

increasing the efficiency of ni trogen response. Because the true 

tidal swamp averages dpproximately ten percent organic matter and 

has high soluble aluminium the true tidal areas likely also will 

show zinc response in rice yield. It is suggested that research to 

verify this is imperative, if lowest risk, lowest cost profitable 

combina.tions of rice prcx:luction. practices, so called "packages of 

appropriate technology" are to be developed for use by low income, 

mangrove swamp rice farmers. Preliminary research with zinc at the 

Rokupr was begun in 1983 on the true tidal and associated swamp 

zones. 

11angrove swamp rice farmers must use "drybed" nurseries to grow 

seedlings in the low fertility uplands. Se€.ldlings are usually fj V~ 

to seven weeks old before transplanting. As we observed durin; farm 

and village visits and in discussions with resear.ch staff, these 

"old" seed.lin;s are seriously nitrcgen deficient. '"::'0 provide 

stronger seedlings that are better able to resist transplanting 

shock, it is suggested that appr.oximate research l:::e rapidly 

accomplishment - the so-called quick and dirty method ~ as 

follows: 
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small aJrOunts of single superphosphate and potassium 

inoo~rated in the seedbed to encourage the development of 

a stronger root system and nitrogen applied once or twice 

during the later stages of seedlirr:r growth. 

since the highly weather upland soils of ~lest Africa are 

low in available zinc, it is likely that seedlirr:rs grown in 

the drybeds are zinc deficient before transplanting. To 

correct this condition, it is suggested that trials be 

undertaken using a 20 kilogram per hectare rate of soluable 

zinc sulfate (hytrahydrate) in the dry seedbeds to verify 

whether increased vigor and yield result. 

Research results reported from India in developing appropriate 

teclmology for low income small scale rice farmers on phosph::>rus 

deficient soils found a significant increase in rice yield from 

dipping rice seedlings in a slurry of super phosphate. ':he cost of 

this practice is very small. ~e technology concentrates a small 

aJOC)unt of available phosphate around the rice roots where it is much 

rore efficient in proIIOting increased plant growth am yield than 

broadcast phosphate. Since nost experimental fields are likely to 

hav,:! resic:.1al phosphrJ.te a'/ailable, it is suggested that this 

practice be investigated under farm cr..ndi tions. Otberwise, the 

effect 0'': dipping rice seedling roots in a super phosphate slurry is 

not likely to be as great as on phosphorus deficient farmers' fields 

where little or no phosphorus fertilizers have been used. 
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AlthoU;h not observed, the results of discussioo.s with the R:>kupr 

and \D:\RDA central scientists indicated that rice seedlirqs from 

"drybed" nurseries for transplanting to mangrove St.;amp culture are 

llprooted frem the drybed without prior soaJdn; of the bed. 

Painwater could be used to soften the soil so that nore of the fine 

feeder root.lets could be retained for tJrompt transplant in:; . Fokupr 

researcb results Show that stemborer injury to rice seedlir~s 

(deadhearts) injury increases from mid June to late August 

transplanting. M:lre stem l::crer injuty occurs on the station 

plantirY3's because of IIXJre varieties of rice seedli.ngs arrl earlier 

growtn stages than of rice on mangrove swamp farmers' ti.elds. 

Because of no bLmds on farmers fields, use of "older" seedl.ings with 

thicker tol..¥:Jh atems, rather than the younger seedlings c:omrronly 

transplanted on the Ebkupr station fields crab damage to rice 

seedlings is a minor problem along river banks on farms in the true 

tidal areas. 

'Lhese several "appropriate management technolcgy·1I suggestions should 

contribute to developing low risk, least cost profitable r1SE rice 

production technology on small scale farmsc 
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Hectarage of r·ia.ngrove Swamp Ecology Rice Area in \Test Africa 

According to the excellent review of research and extension liaison 

progress presented to the evaluation team there are approximately 

one million hectares of mangrove swamp area sui table for rice 

prcx1uction in \Jest Africa. The majority of this is within the 15 

country WARDA. area. Only 214,000 hectares of this area is currently 

in rice. Very little addi t.ional area is beirg cleared of mangrove -

a four year task but several thousand hectares previously cleared 

are currently fallow. 

Country 

Gambia 

Senegal 

Nigeria 

total 

Guinea Bissau 

Sierra ~e 

Total 

~ABLE 1 

to1angrove Swamp Areas in Selected 
\Jest Africa Countries 

(From RDkupr Briefing 9/30/83) 

Ha. under 
production 

(estimated ) 

10,000 

10,000 

5,000 

90,000 

35,000 

percent 01. 

National 
rice area 

52 

20 

80 

6 

214,000 hectares 

7 

National rice 
production 

54 

16 

80 

12 

lenarks 

80,000 

ha. 
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Mangrove swamp comprises seven percent of the currently used rice 

area in ~t Africa. arrl 12 percent of currE'.nt rice production. With 

t.he use of nx:dern varieties, some currently available improved 

DlarJagemerlt practices and most inputs of fertilizer arrl zinc: a 25 to 

SO percent increase in production is a conservative near term 

estimate £rom these areas. 

Varieties Pecommended from \lAROA ~earch 

Some 2,000 rice selec.tioos have been tested, rostly from the 

International Rice Trials from the International Rice Fesearch 

Insti tute . Thr.ee hundred and fatty of these were put into the 

regional coordinated trials. Of the 88 crosses made at Pokupr 34 

varieties were found to be salt, tolerant at the lbkupr st.a.tion and 

two wi. th excellent tolerance to iron toxici ty. As of 1982 HARDA 

recommended rice varieties totalled 128. Of these 14 were 

recommended for mangrove tidal swamp, 11. for iron toxic "associated" 

swamp as well as fof' inland fresh water swamps, whic.~ a.re usually 

i.I'on toxic. 

Currently the locally selected l35 day ROK 5 variety (mediLnn 

duration) is recorranended for all "associated" swamp because of its 

salinity, iron tuxic tolerance and high yield without (or with) 

fertilizer. ':'he early rraturi ty of ~A< 5 makes it better suited to a 

5 month salt free periee. If grown in a 6 mnth area f.CK 5 matures 

ahead of c'lrrently grcwn local llarieties and requires extra "bir.d 
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scaring" management. The 175 day CP 4 (SR 26~iellington cross) and 

177 day RJK 10 are recamnerx:led for "true tidal" mangrove areas in 

the lOf1gt:.C duration salt free areas of 6 or mre nonths. Unlike t."e 

roK 5 variety CP 4 g1 ves low yields without fertilizer, is not 

tolerant of iron toxicity and tends to shatter its grains upon 

maturity. ':he Kuifiak Kunder and R:l< 5 varieties are reCOl1mlended 

for medium (4 to 6 m::>nth) salt-free areas.' 

Although rice varieties presently grown by farmers in the mangrove 

swamp ecology ware referred to as "traditional" the majority of 

these were developed by Ibkupr research during the period from 1 S36 

to 1947 during which period 2,500 tons (800,000 bushels) 60 lbs. (27 

kg) of pure rice seed was distributed to farmers. 

Currently farmer yields of paddy (rough or unhulled rice) in the 

~ov~' swamps ecology is rep::>rted to average tlNO tons 

(approximately 74 bushels per hectare, 30 bushels per acre). 

Farmers use neither fertilizer nor insecticides. Urrler sirnila!:' 

conditions the best new variety is ROK 5 with an average yield of 

2.5 tons/hectare. With approximately 20 kg of nit.rogen per hectare 

in the ture tidal mangrove zone, 7AT farmer trials during the perior1 

1978 to 1983 have shown an average increase of· 300 kg (11 bushels) 

of paddy (unhulled rice) per hectare (also see table following 

paragraph) . 

9 



r:he research and extension liaison group at lbkupr report carrying 

out 100 to 200 farm trials of several types each year on farms in 

the HSE (mangrove swamp ecology) zone. Over a period of five years 

from 150 nitrogen trials on farmers fields (variety unspeci fied -

presumably !;hat of the farmer, in the true tidal mangrove zone) 

sha.ied the followin; yields (kg paddy /ha) . 

Cost of ni trogen 
in Sierra Leonesf/ 

Off. Cpen 
t1. tons/ha rate M3.rket 

C1eck 1.9 (70 bu) zero zero 

20 kg NY 2.4 (88 bu) I.e 77 I.e 14 

4D kg N 2.6 (96 bu) Le 14 I.e 24 

60 kg N 2.8 (100 00) Le2l I.e 36 

V 50 kg bag of %-cr.o urea contain'1 23 kg N 
Officicl I.e rate cost/bag = I.e 14 
Open market Le rate cost/bag = I.e 250 to 30 

Incr. 
yield 
70 lb bu 

18 

26 

30 

2/0fficial price per 60 lt bushel of dry clean paddy is I.e 20. 

Value 
of 

I.e 250 

I.e 250 

I.e 360 

I.e84D 

Cornm::mly paid per bushel to fa.r.ners, "farm gats" is reported as I.e 
10 

l/ Presumably the ni trogen was applied by the injection method. ':'he 
cost of an injector unit at open market I.e rate is I.e 600. 20 kg N 
injection applied is equivalent to 40 kg N split broadcasted in 
yield increase. 

5 gal knapsack unit. costs r~ 400 
Injector uni t costs Le 200 - open market 
Injector requires 5 man d'1Ys per hectare to apply. 
Estimated 2 man days for broadcast split application. 
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iOlrupr Station Pesearch 

~o his evaluator, who reviewed the 1980, 1981 am 1982 annual reports 

of the \JAPnA Research Department and the 1982 Annual Research Peport, 

Rice Research Station, iOkupr, Sierra Leone (llARIY\/83/APR-15, 114 pp) 

before a tw::rday visit to the station, the large number (approximately 

35) of well-laid, scientifically designed and excellently labeled 

experimental trials, was a gratifying sight of a well executed 

research pro;ram. 

Every trial was excellently applied by the research scientist 

involved. \1e were each given field mannual that had keyed plot 

diagrams with same key numbers on the large plot sign at the field 

experiments. Access blInds are large and well constructed providing 

easy access to all portions of the experimental areas, yet allowing 

free IIOVement of seepage to "associated" swamp areas and .free access 

of tide to the "t:!:ile tidal" zone experiments. 

D..lring the afternoon we viewed several on-farm trials and Technology 

Assessment and Transfer (T.AT) farm trials by boat. \le also visited 

two villages, having a short discussion session with the villagers at 

one village (through interpretor). We came away wi th feelirg that the 

villagers wan.ted the improvements, especially the use of the J?C"'ler 

tiller, that they had experienced through the r-:Ar:! program, but did not 

have the operating capital for improved practices, particularly as the 
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cost~ of ~~ating loans Nere extremely high -- a c:x:mta'l problem in 

iOOst develcpi1'¥3 economies. 'l"h~ frieIrllinessof the villagers towards 

the rt:>kupr and TAT staff, an:3 to us as visitors was a highlight of our 

village visit. 

In the morning of the second day the ~Jrupr staff led by thl! project 

team leader na.de an impressive presentation of the \ooOrk c'.'f the 

station, research accomplishments to date, relationships and \~rk with 

other member countries have mangrove swamp rice ecological areas as 

well as sane of the operatin; oonstraints and a look ahead. 

During the afternoon we briefly visited a oomprehensive set of upland 

rice field research experiments some eight miles away from the Pokupr 

station, that were excellent. Individual experiments covered each of 

the many cri tical problems of producing upland rice in the high 

rainfall zone (upland rice zone II) of West Africa. ~is evaluator 

was impressed. It certainly appeared to tru~ evaluator', \o{bo ha!J done 

some upland rice extension work in the Philippines that these trials 

would provide all the necessary fuel for proIIOting an effective upland 

rice extension program in Hest Africa, with one exception, the 

research area is on a level area of iron stone (Plintic) Ultisol soil 

rather than on a sloping area. Some of the experiments are in the 

fourth year. The Sierra Leone national research scientists, woo arp. 

leading this research were most enthusiastic in explaining ~~eir '~rk 

and results to date. 
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Later in the afternoc:n we visited with the team leader and his staff 

of the Northwest Integrated Extension Project, an European Economic 

Community and Sierra Leone joint effort of agricultural extension. 

Here is the q?pOrtuni ty for the \lAROA TKr program to interface wi th a 

national ( ... :ion effort. These relationships are discussed in 

greater detail in the TAT evaluation section prepared by this member 

of the evaluation team. 

It is the ccnsidered opinion of this evaluator that the IOkupr station 

research results to date 00 mangrove swamp rice production is 

sufficient from which to lead effecti ve extensio~: programs with member 

colIDtries having mangrove swamp ecology. Only a few refinements (fine 

tuni~) are needed. ':hese can be accomplished within a short time 

span, particularly applied research with the probable need for the 

minor element zinc in 00t.h seedbeds (nurseries of rice seedlings) and 

on tl'le true tidal and associated swamp producing fields. Final 

selection of a lo~-duration rice variety with adequate tolorance to 

iron toxicity of the associated swamp areas adjacent to long duration 

true tidal areas may take a long time. Havi~ varieties of equal 

duration for roth adjacent zones would greatly reduce the need for 

separate ''bird scaring" efforts. 

The mid duration variety R:)K 5 can be grown roth in the true tinal, 

mid duration salt free zone and the adjacent associated swanp, 'because 

ROK 5 is tolorant of iron toxicity. ROK 10, a variety of long 

duration, is oot tolorant of iron toxicity, therefore, is adapted only 
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to the long-duration true tidal areas. Pranisi1'l9 long duration 

selections wi th iron toxici ty tolerance are being evaluated by the 

Bokupr station scientists. 

In the ~T section &-lOOt'e detailed discussion of the "extension 

liaison" aspect is presented, as well as recommetmtions. 

Fecommendations 

1. Continue with experiments concerning mangrove rice production 
where firm conclusions are not yet accomplished. Examples of 
these~ 

a. Need for the minor element zinc. 

b. Cetermine residual effects of several years of phosphate 
application on station fields. 

c. Establish a few simple supplementary applied research trials 
on nearby farmer fields to determine, if first, second and 
third year applications of small arounts of phosphate 
(P20S) expecially 20 kg P20S per hectare rate (with 
and without 10 kg per hectare rate of zinc sulfate) s(x)w any 
different yield response from that of station fields. Use 
both roK 5 am roK 10, an:l if possible a probable lon; 
duratioo p::ltential variety for the associated zon~..:. Use 
seedlings wi th and wi thout zinc treatment in the seedbed. 

d. Cetermine hew T.' lch less crab damage occurs on farmer fieins 
ad jacent to tidal ri ver J::aI:lks than LlIrler station com it ions 
arrl. how far into a field from typical crab infested banks 
does crab damage occur. 

2. Consj der reducing or eliminating those experiments where firm 
conclusions already have been determined. 

3. Establ ish aupplied research trials on selected farms to det.ermine 
the extent of steml::orer injury to RJK 5, RJK 10 and me or two 
promiSing selections at several key dates of transplanting and 
ages of seedlings with a lew level of ni trogen and phosphate 
input. For ~le, 20+20+0 per hectar"e rate and. also at a 
40+20+0 rate. 

4. Similarily to Dr. Jackson I s suggestion of mutagen breedin:; of. a 
selected glabberirna variety to select for possible nonushattering, 
perhaps the CP 4 variety shot.Jld be tested to select for b.o ne€rien 
factors: 1) non-shattering and 2) tolorance to iron toxicity. 
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~xG 

By 
Anocp s. Sandhu, \lAROA Extension Specialist 

An i.JIp::)rtant factor in the inprovement of rice production is the 

develc:pment of improved technology and its effective use by the rice 

farmers. Research scientists have come to believe that the impact 

of new technology is mo-asured not by its excellent in experimental 

plots but by the extent it is adopted by farmers on their farms. 

Empirical evidence exists that when agricultural research is 

undertaken 00 crops without high levels of environmental control, 

substantial yield di fference can be expected between the experiment 

station and the farmers' fields. 

Hence, there is grOwoling awareness al:x>ut the need to extend the 

research process to include ~ssessment of new teChnology under 

farmers' socio-economic, cultural and production constraints. 

Feedback from farmers enables a direct farm level input into 

technology design and helps improve unders~lding of the technology 

generatin; process. Technology assessment is especially important 

in African countries where communications links between farm and 

research are weak, am farmers often do not have the information am 

management experience and risk orienta~ion to conduct and modify 

various components of a new package to suit their needs am 

resources. 



Since the extension educatioo system in II03t African States is 

generally weak and inadequate, and lacks facilities for 

experimentatioo and research to evolve an extension strategy to be 

used in transferrin; improved technology to farmers spread 

throu;hcut the countryside, it is necessary that the technology 

assessment phase should also include designing and testirg of an 

extension approach, that could be successfully used by the national 

extension services, for the transfer of in~roved technology to 

farmers. 

'U"tus, the concept of technology assessment and transfer has the twin 

objectives of evaluating the improved technology generated by 

research, for its suitability to farmers' socia-economic and 

production constraints, and of devising and testing an extension 

educat.ion strategy for use by the extension organization of a 

country in transferring the improved ted'lnology to farmers. 

\~'s tedhnology assessment and transfer model contains four 

phases. Major activities under these phases involve conducting a 

socio-economic survey, identification of a technology package and 

its assessment through adaptative farmer-field trials, and designing 

and testing extension education strategies to be adopted by .the 

national extension services for communication to farmers. 
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The Extension Liaison Function became ftmctional in 1982. a year 

later than stipulated in the project document. A set of guidelines 

for the methodology to be used for the selection of the improved 

production packages and for their testing, were approved during the 

annual rice review meeting in r.ay, 1982. A committee consisting of 

three members fran research and three from the development 

department was set up at the headquarter to coordinate the program. 

Similarly, a ccmmittee consistin; of the Station Director, Extension 

Ecooomist and Extension h3ronc:mist was set up at the Special 

Research Project:.s in Sierra Leone, and Mali, to coordinate 

activities at the zonal level. A 3-point assessment criteria for 

use for the evaluation of the performance of the technology package 

consisting of yield comparison, economic benefits, and socio-personal 

considerations including labor use compatibility, risk potential and 

general ac::eptance by the farmers, was developed.. 

For the ~ove swau1P areas of I<:>kupr, Sierra Leone, four 

technology packages were identified in ray, 1982. The packages 

included (a) improved variety only, (b) improved variety + 

fe: tilizer injection, (c) improved variety + mechanical land 

preparation and puddljng, and (d) improved variety + fertilizer 

injection + rrechanical land preparation and puddling. '.:hese 

packages were tested in 40 Adaptive farmer-field trial~ that were 

transplanted in July-August, 1982 spread to 15 villages. ':'hese 

trials were conducted both in the pure ma.n;rove swamps (22) and 

associated swamps (18), and in both the short and long duration 
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areas. 'rbe resul ts of these trials were presented in the annual 

rice review held in Hay, 1983. In addition a thorough review of the 

methodologies for the corrluct. of these trials was done, which was 

also presented in the Uorkshop on Farmer Participation in the 

Developma..nt ard Evaluation of Agricultural technolo:r.l held in Upper 

Vol ta in September, 1983. 

Since the technology package included the use of a single axle power 

tiller for land preparation and puddling, and a fertilizer injector, 

b lsides improved variety, and since these are high cost technolo;r.r 

items, it was necessary to design and test an extension education 

strategy that could be used by the national extension service for 

their adoption. As a result three fazrers I cooperative have been 

organized in 1983. Each group has been supplied wi th one power 

tiller and ten fertilizer injectors on crooi t. A membership fee of 

I.e 50 each paid a1::out 35 percent of the cost. A small aIIOunt is 

charged. from each member who uses then. As a resul tit is expected 

that the entire credit and other repair and maintenance costs will 

be recovered ·..rithin three years. Progress of these cooperatives is 

being monjtored, although all activities are being managed by the 

members themselves. If the results sha.oi th:;,.t: the strategy can work, 

it will be recommended to the national extension services. 
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Technology packages have also been identified for the mangrove swamp 

areas of G:unbia and Guinea a.OO in 1983, 40 adaptive trials are being 

corrlucted in Sierra Leone, 48 in Guinea and 46 in Gambia as the 

socio-econanic surveys have been completed in these areas. 

Socio-ecooomic survey is in progress in Guinea Bissau this year and 

adapti ve trials are planned to be conducted there in 1984. 

For the deep water and floating rice areas of M::Jpti, Mali, an 

improved technology package was identified in May, 1982. !bwever, 

the research team at lbpti, after a further review suggested to test 

it one more year in research before passing it for adaptive trials. 

As a result no adaptive trials could be conducted in 1982. Instead, 

eight pre-extension varietal trials were conducted in two villages 

in the non-controlled areas. Three improved varieties, namely 

01 16, BKN 6986-l0S-P an::l BKN 6986-381 were tested. '!he objective 

was to evaluate the performance of the improved varieties against 

tram tional ones as no research work had been done by HARDA. in the 

non-controlled zone. DJe to the serious drought in r13.li during 

1982, most of these trials did not mature, a.OO those few that did 

mature did not provide reliable data to draw any valid conclusions. 

However, a technology package was identified later and 40 adaptive 

trials ha've been laid in five villages of both controlled and 

non-controlled zones of l·~ti, l-lali, in 1983. 
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In summary, socio-economic surveys have been completed in Sierra 

Leone, Mali, Gambia, Guinea and is in progress in Guinea Bissau. As 

many as 40 adaptive t:dals in lbkupr, Sierra Leone, and three 

pre-extension trials were conducted in tt:pti, Mali, in 1982. In 

1983, 40 adaptive trials are being corrlucted in. Sierra leone, 48 in 

Guinea, 46 in Gambia and 30 in r,~ti, Mali. Besides three farmers 

cooperative are 'twOrJ<ing in three villages of mangrove swamp areas of 

FoJrupr to test t...'1E' extension education strategy for the spread of 

power tiller arlCi fertilizer injectors to farmers. 

:'he economic, social and cultural, acceptability ot the produc.tion 

technology pacy"ages tested in 1982 ' .... ere worked out and results 

present.ed in the annual. rice review in May, 1982. As a result 

improved variety CP 4 had to be dropped for the long duration areas 

of PoJrupr and has been replaced by another improved variety OOK 10 

for t.'1e adaptive trials being corrlucted in 1983. 

The methodolCX3"J for conductin; of adaptive trials deve1qJed in 1982 

has been th:>roughly r.eviewed on t.'lt.e basis of experiences gained in 

the 1982 adaptive trials. As a result the trial size has been 

reduced from 4, 000 m2 to 2, 000 m2 for Fbkupr, and. Gambia and to 

1,000 m2 for Guinea. It is well recognized that trials in far:ners' 

fields may have fewer management controls than those in research 

stations. P.ence, high.~r ex-~rimental error and probably a greater 
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propJrtion of failure can be expected. Further, adapti ve trials 

must represent IIOdel rice farm size in the area, an:l should be large 

enough to generate labor and economic data to draw any conclusions. 

'lhey should also be able to serve the pw:pose of a deIOCmStration. 

Bence the trial size is all right. 

The cri teria develq:led for the selection of improved production 

packages as well as the one developed to evaluate the performance of 

the packages in view of their social, economic and cultural factors, 

have been critically reviewed and is fairly satisfactory. 

Discussions with the Permanent 5ec£etary, Chief Agriculturist and 

others in the ~tinistry of Agriculture and Forestry, Sierra leone, 

wi th the farmers in the mangrove swamp rice areas in Ibkupr, and 

with the staff of the ~brth East IADP, Kambia, revealed that all of 

them accept \~ as the sole insti tution responsible for doing 

research on mangrove swamp rice. All of them were aware of the 

improved varieties, use of power tiller and fertilizer injections 

method; the three components included for adaptive trials. ':'he 

newly started NHIADP project has already selected these components 

of the technology developed by \JARDA, and are in the process of 

training their staff in order to extend them to 6200 acres of 

mangrove swamp rice areas. Discussion also revealed t.."1at senior 

officials of the ltinistry of Agricultural and Forestry that are 

concerned with mangrove swamp rice are involved in the planning of 
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the research program, as well as whp.l'1 the results are discussed both 

at the station and in the annual rice view meeting held in Liberia. 

Thus, there appears to be a strong linkage 'r.;etween extension liaison 

units, the special r:esearch projects and the national exten..qiorI 

services. &:;wever, there is need to develop a forua.l arrangement 

between the special research projects and various extension services 

in the region, whereby the results of t.'1e performance of improved 

production packages in adaptive trials are discussed arrl approved 

a.nJ extension strategy planned for their communications to farmers. 

Al though no sin3'le arranger..»?..nt could be suggested for all the 

countries, but it may be useful to set up an Agricultural ':'echnology 

.~roval Committee, consistin:I of the Director of the Special 

Project and the Extension Economist and the Extension Agrooomist and 

the s\.lb-uregional ccordinator to represent ~IARDA, whi le four senior 

professional officials nominated by the ~'ti.nistry of Agriculture, to 

represent the national extension service of the country. 

One of the cri terion laid by t'1ARDA for the selection of improved 

product,ion packages for testin:J in their adaptive trials is that 

there should be gcod prospects that necessary inputs in sufficient 

quanti ties 'tiill be available to farmers, at the time they will be 

needed. CUr discussions revealed that inadequate attention has been 

paid to this. Adoption of improve package is possible onJ.y if 

adequate and on-time arrange.ments are made '/'Ii th the ~tini stry of 

Agriculture, of each concerned countr:! for the prcducticm of seed, 

prOCtlreme!1.t of far:n machiner-j 3nd inputs. 
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The Special Research Projects have a regional role, and are charged 

wi th the responsibility of evol vin; improved technology sui table for 

each country covered by the CO'lcerned ecology. Accordingly improved 

production packages for man;rove swamp rice have been identified for 

Sierra Leone, Gambia, and Guinea. As the AID project stipulates, 

around 40 adaptive are bein; conducted in eacl'l r""'lIltry. 

Thus, the number of trials ar:rl their distribution wi thin each 

country is qui~e fair and adequate to cover the various sub-zone. 

\Jhereas general information regarding soil fertillty level do 

exists, but soil analysis of each selected site could better help 

explain the variation of yield in the adaptive trials. 

Progress r~ports a.b::lut the various acti vi ties bein; carried out for 

the technology assessment ar:rl transfer program are sent by each 

special research project to the Director of Development at the 

headquarter. The Exte.nzion Specialist who coorrjinates the extension 

liaison unit i;1". the headquarter, and the Director of Development pay 

frequent visit~ in order to monitor ~ie progress as well as to 

provide guiddnce th~t may be necessary Final results are presented 

in the annual rice review meeting which is held in May e"lt::ry year. 

A six monthly progress report is sent to AID office in January and 

July. Thus the method -:f reporting progress is adequate and 

satisfactory. 
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The c:ultiva.:.ion of deep water and floating rice in r-bpti, Hali, 

depenis upon adequate am timely rainfall in July for the 

germination and establishment of the crop, and on flood waters 

in September. Eklwever, drought in 1982 followed by inadequate 

floods in September an:l their early receediI'l9 in Cctober caused 

complete crc:p failure. In 1983, there were enough rains in. 

July-August, and as a result the germination and crop startd of 

all the 40 Maptive trials have l.een good, but flood water had 

not reached adequately up to the time of visi t in Cctober, and 

as a result most of the Adaptive trials are not likely to 

mature. Same is the 9i tuation of farmers rice crq:>. Even at 

the experiment station, effort~ are bein; made to save the 

research experiments by pumping 'Ndter into· the plots. B:::wever, 

experience of 'NOr king with deep water and floating rice ecologrj 

indicates that such failures are not unusual and scientists 

should accept a bigger challenge of evolving rore adaptive, 

drought resistant varieties of different durations. 

Discussions ' .... ith the officials of the Operation Rice, r·1c:'.pti, 

revealed that an ela.l::orate extension system has been set up to 

popularize deep wat~r and floating rice technolcgy annng~t the 

farmers in t'bpti and Segou regions. The extension agency is 

keenly looking forward to \lARDA for improved technolcgy, Hence, 

there exists a close and effecti'le link between ~lARDA I s Special 

Rice Pesearch Project at t.4.opti, its extension liaiscn function 

and the national extension service concerned with deep ' .... ater 

rice ecology. 
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Appendix H 

A CRITIQUE OF 1liE TECHNQu:x:;'{ ASSESSMENT' AND 'mANSFER PRCCRAM (TAT) 

By 
Reeshon Feuer 

Professor of Soil Science and 
Extension Agronomist, Emeritus, Cornell University 

BAa<GROUND 

Achieving "self-suffi.ciency" in rice production is the generally 

acknowledged lor.g-term goal of the 15 WARDA member countries of West 

Africa. The WARDA organization was developed to speed up attainment 

of this goal through scientific research in all phases of modern 

rice production technology adapted to the specific rice growing 

conditions of ~~est Africa. In addition, the strengtheni.ng of 

national programs of rice research and more recently, interfacing 

with national extension agencies and programs, ar~ developing goals 

of WARDA. 

1he "payoff1' of the results of rice research comes from increased 

production officiency by the millions of small scale ri.ce farmers of 

~le5t Africa. Adoption by West African farmers of "appropr iate" 

combinations of improved rice production practices can be expected 

to result in increased yields, Lf favorable and. stable econom·j c 

policies are instituted by member ca.mtries. If the small scale 

rice farmer perceives that he dnd his family profit from gr~ng 

more rice, the transfer of .:ippropriate results of ri ce research can 

(I 
/. \ 
j . 



be expected to increase rapidly. The IIIOre effective that the 

extension units of a country are, the more rapidly with rice farmers 

become aware of available new production technology and adopt 

appropriate aspects to their far~~. 

It is unrealistic to believe that the limited numbers of rice 

research scientists can accomplish the extension of appropriate 

combinatior~ of rice production technology to the millions of small 

scale rice farmers of West Africa. Only a qualified, well paid, and 

dedicated extension organization i.n each country wi th hundreds of 

field professional staff can be expected to accomplish the task. 

It is the responsibility of extension to combine appropriate 

research results suitable for local conditions on f'irms working 

closely with farm families to motivate and assist those families in 

~chieving increased rice prcxiuct: ion and increased incomes. 

It: is the responsibility of research scientists to develop, test and 

evaluate new varieties combinjng high yield, stable yield, .1S much 

disease':1nd insect resist.:tnce ~s feasible, ::tppropriate production 

chdrdcter istics for each production ecology .:tS upland, irri.gated. ~ 

river-:1in, mangrove swamp (tidal J.nd ::tssociated), inland swamps, 

boli-lands dnd deepNater. Appropri::1te qwr.tities of foundation 

class seed should be made ::tva.Hable -':IS fdpi dly :JS poss ible to 

countrJ seed production \.IDits ~nd to extens Lon for use in farm 

trdils. Basic fert ilizer:md mj nor element requi.rements, timing :md 
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placement Should be thoroughly explored in relation to existing soil 

and-climatic conditions, as well as longer term residual effects. 

Basic urxierstanding of insects, diseases and rodents attacking rice 

should be stlrlied in depth, distrirution arrl timi~ in different 

areas determined, practical arxi lCMest cost metb:lds of control 

developed. Inproved, lcw cost improved cultural management 

practices sh:>uld be developed along within depth studies of weeds 

and their practical control urrler key farm conditicns. Basic 

economic implications of representative rice production systems, at 

current market prices, should be develq?ed for guidance of national 

policy makers and extension leadership. 

In addition to regular scientific reports arrl professional jou...~ 

papers of research findi~s, rice researc.'1 scientists should be 

enouraged to prepare semi-technical, easy to comprehen::1 version.c; of 

key areas of rice production, ideally in collaboration with key rice 

extension subject matter specialists of each country that extension 

leaders can then use in up;rading the k>rking 'Jcn:)wledge of and 

rotivatirx;J the field extension staff who work directly with farmers. 

Currently the \lAROA organization is ching a creditable job of 

trainin:l' extension and applied research wo~kers of member coLn1tries 

through the Ferrlall ~aining Center. It is presumed that the 

current results of ~lAPJ)A rice r~search results is bei~ made 

available to current trainees in digestable forms, but firm 

indications of this process were not evident. 

3 



A lIIXe pertinent questioo is to what extent are current firrlin;s of 

significant researCh results in semi-technical format going out from 

time to time to the 900 plus graduates of Fenda.l.l trainin;. 

'llle several issues of "Technical Notes" prepared by the Fesearch 

Department are an excellent example, in this evaluator I s view, of 

appropriate semi-t~cal format. How widely arp. these distributed 

by ~lAIDA to appropriate audiences, especially to graduates of 

Fenda.ll trainio;, national and county extension subject 

specialists? Co these go to country policy makers ...n th a covering 

letter from the appropriate sub-regional coordinator? 

The \JARDA develcped ':'echnoloy Assessment and ':'ransfer model, a four 

phase c:oncept~/ is a theorectical approach expected to bridge ~ 

gap between research, the typically weak tlest African agricultural 

extension systems and small scale farmers. Conceptually ':'AT 

proposes to: (1) make soci~c surveys of rice farmers in a 

lJ.C. Le'lasser, D. Sanni arrl D.S.C. Spencer,"Qrientation of the 
':'echl'lology Assessment arrl, Transfer Program" (t'lARDA/A.RR1/81/13). 

4 



specific rice production ecology: (2) from the results researChers 

select packages of technology: (3) test the packages through 

adaptive farm trials and: (4) design and test an extension education 

strategy lito be ad.cpted by national extension services-". 

The first TAT CXXlcept that of a socio-economic survey of 

representative farm families is an excellent first phase extension 

methcrl-that of assessing the current situation •. '!he TAT carried out 

such surveys in the r1an;rove swa..q> area near tle lOlrupr station in 

Sierra l.ea1e, in the Gambia arrl in Guinea. A similar survey was 

carried out in the deep water ( floatirY;1 rice) area near M::pti 

Station in Hall. 

For the first attp...'11pt of TAT second. phase, a HARDA. headquarters 

development team selected a 4 part te~~l~I package in May 1982 

consistirY;1 of: (1) two Mangrove swamp ecology improved rice 

varieties (lan; duration CP 4 and mid-duration R:JK 5): (2) variety 

plus 40Kg of a nitrogen solution injected 20 to 30 em beJ w the soil 

surface at early tillering: (3) variety plus power tiller land 

preparation2, and: (4) variety plus nitrogen fertilizer plus power 

tiller. 3 

2t.1angrove swallp soils typically are plowed by hand with a long 
harrlled African hoe and puddled partially by foot. Draft animals 
are not used because of 'r'setse fly. 

3See HAROA response at end of this report. 
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F.ach tec:hnolcgy package was put on 10 farms, 40 farms in all. 

Because each kind of technology package was on a different farm it 

was not possible to compare packages on aI1Y C1'le farm. A 4,000 sq. 

meter (0.4 hectare or one acre) trial was requested of ea.ch fanner ~ 

a small scale farmers who only had 2.0 hectares of rice in all. The 

l'equ.est. was JIade two IlU'lths after the average farmer had already 

begun '''hard p~ing" his land in Marc.~. As a result of this 

delayed, large area, high risk request most farmers gave their 

poorest. land for the trial ~ some si tes were close to tidal channel. 

banks, where the ensuirq crop suf fered crab damage. Some of the 

areas offered were in the most iron toxic portions of the farm. 

Some were heavily infested with the difficult to control grass weed 

(pappalum vaginatum, locally called "kire-kire"), some 9i tes were on 

sandy areas. In order to sample 1:.'1e t,,,,o main 1Ila1"ql"0ve SvRirnp ecolcgy 

zones, 11..a.l.: of the trials were on true tidal. areas and half were on 

the a.ssociated swamp zone, which is not im.n-mted with tidal water. 

Because L"e as soc ia ted swamp zone receives seepage fr.-om the !?lintic 

Ultisol soil (highly weathered soil with a c:ta.yey subsoil a.rrl iron 

stone pebbles) uplands the associated zone always is variably iron 

toxic for rice. :he 8DK 5 variety is tolerant of iron toxicity but 

the CP 4 variety is not. The 7.AT people pa.id no attention to this 

IT~ ·ie'"3.1 difference altJ--..ough rice research scientists had long since 

provpn this, and even '~ed ~'1e 7~ worker.s concerning ~"is. 
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Furthernore, it is well documented that on the true tidal ZQ1e rice 

responds primarily to ni trogen fertilizer but there is a rrodest 

response to both phosphorus and potassium. l-Dst true tidal swamp 

fanners do not use fertilizer for rice production. Loll3' established 

research results frem the UARDA ~kupr Station, and in a published 

research paper from Nalja University, Sierra Leone in 1971, show 

that on the iron toxic associated swamp zone phosphorus is the first 

limitill3' element. Rice responds to OOth phosphorus and nitrogen in 

the associated swamp zone. There also is a IOOderate yield response 

to potassium, especially in the rore iron toxic portions of the 

associated swamp. ':'he "':AT staff, however paid no attention to these 

research findings, usill3' only nitrogen fertilizer in trials on both 

the true tidal and on the ~sociated zones of the mangrove swamp 

ecology. 

A further confoundi~ factor is that the OOK 5 variety does will 

both with or without fertilizer. The CP 4 variety only gives high 

yield with fertilizer. 

Results were to be expe<:;ted: overall yields were l~, in several 

cases the CP 4 variety yielded less than the so-called "traditional" 

variety of the farmer. Reasons given in the ~ report (page 7 of 

1983 Annual Rice Review !1eeting "':A7 Prograrmne 1982" 

('.JA.RDA/83/A.R.OOB) were toxicity experienced by the CP 4 variety. 
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In the ~inioo. of tillS evalLB.tor the ird tial 'r.'A7! approach to 

adaptive farm trialsi~ not an example of develcpil'X] an effective 

extension meth::do1o:r.l' It. is difficult to UlYJ.erstarJd why known 

research ['esults were not used in Iselec:tia:1" technology packa.ges to 

test. 

The 1983 <XJIAR research review team raised the question of 'lilly were 

the TAT farm u'ial yields so lcw, ''''hen numerous on-farm applied 

research trials showed high yields for the same two rice varieties. 

'A. four plot. suppleIIenting trial (ea.ch SxS meters) wi f:h (1) no 

fertilizer, (2) nitrogen only (3) ni trogE::O plus phosphorus arr}. (4) 

nit..r.ogen plus phosphorus plus potassium implemented in the 1983 '7A!": 

associated swamp zone to show t.'1e ":AT field staff that the researc.'1 

findings are real and are worth c:cnsidering in developing transfer 

technology-

Beca.use of farmer resistance to larg~ trial plots, the 1983 size was 

reduced to 1,000 square meters, still at least 10 times too large in 

the opinion of this ev.:liuator based on long experience with small 

scale. rice farmers. A 5 by 10 meter plot size is sufficient to 

intrcduce a minimum risk, la.-lest cost improved technology to a lc.'W 

income small scale farmer- A pair of such 5xlO meter plots makes 

for excellent cc~ison of t'HQ practices. For examp1.e, an adapted 

new '/ariety in one plot and the same 'Iar jety 'IIi t.'1 a minimwn 

fe~ilizer input in the second plot. 
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The yield of 5xlO meter plot elm be expected to be sufficient to 

plant approximately a quarter of a hectare during the following 

season if the farmer likes the results and saves the yield for 

replantin;. ':hrough this procedure, if large numbers of farmers 

recei ve the ini tial trials seed, -dispersal of an improved rice 

variety to many farmers can be rapidly accomplished at lON cost. 

Because rice is self-fertile no crossing takes place from one 

generation to the next. The only precaution is to use "fout"rlation" 

class seed for the initial trials. 

By using may 5xlO meter farm trial plots in a local area--say a 

village---even to the point of one plot for every fa..rm'i!r in the 

village--no favori ties to cause jealousy or envy am:::mg farmers-a 

"eri tical mass" of acceptance of a new variety (or its rejection) 

can be readily achieved and at low cost, especially important at 10n' 

perceived ri~k. 

~e 1981, 1982, 1983 diffusion trials of the ROK 5 variety of rice 

to 20 farrrers by J .H. Stenhouse, of the Ibkupr station shoNed that 

those receiving the new variety were IOC>st reluctant to share any of 

the yield with neighbors unless the person was a close relative. 4 

4J .H. Stenhouse, J.M. Adam, and M.\l. Brown, "':he Acceptance arrl 
Diffusion of EO< 5 in lbribala, \lAROA Special ~search Project, 
Rokupr, Sierra Leone, August 1983, 699, typed paper. 
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A fur¥:lamental decision that extension workers with the TAT DlllSt 

L'ace, to assure the greatest degree of acceptance of new tec'.hrY:llogy 

by smal.l scale farmers with extremely limited financial resources~ 

is the level of Kappropriate technology" to prODX)te. 

Of course, a thoroughly tested, broadly adapted, stable yieldil'l9 

variety with a wide range of soil, soil fertility, disease and 

insect tolerance arrl acceptance eating quality is a logical first. 

The roK 5 variety for all medium duration salt-free areas of true 

tidal ar::d asscciated mangrove swamp ecology is an ideal exanple of 

such a. variety. (In fac.t OOK 5 is a proven variety for inland fresh 

water swamps that. comm::nJ.y become iron toxic during the rainy season 

from seepage from the highly acid Ultisol soil uplands.) 

In contrast the long duration CP 4 variety is not a suitable variety 

for release because of its tendency to shatter grains, l~ tolerance 

to iron toxicity, and non-adaption to lew rritrogen status although 

yields are high with nitroge.n fertilization. roK 10 is likely a 

better choice, for the 1cng duration true tidal zone of the mangr.·ove 

s~ ecology. FCK 10, from a mid 1960 cross of Nyasien 57/Gantang 

is higher yielding than mid duration FOK 5. FOK 10 ',laS recommended 

'cry the Pokupr Station for Sierra Leone in 1978. PC*< 1.0 does not 

have resistance to iron toxicit-y. '['her-afore, FOK 10 shouJ.d c..,.,.tly be 

grcwn in the 1cng duration salt free areas of the true tidal swamp. 
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How much ni trogen fertilizer for' initial extension farm trials in 

the true tidal zone and how. much nitrogen and phosphate in the 

associated swamp zooe of the mangrove swamp ecology small scale rice 

farms should be used? Mimj mimi cost for a readily visible increase 

in yiel~ should be the guiding principle. From a preliminary review 

of the ~ research results to date, visits to the area, 

discussions with the research scientists, and this evaluator I s long 

experience with submerged soil rice prcriuction in many countries of 

Asia fr.e follQF.r.ling levels aXe suggested: 

a) 20 kg/hectare rate nitrogen fertilizer for the true tidal 

zone. 

b) 20 kg/hectare rate of nitrogen and 20 kg of phosphate 

(P 0 ) fert¥~zer for the associated swamp area 

The ideal minimum risk, I:linimum cost, extension farm trial to 

accomplish these two initial introductions of "appropriate 

technolcgy" is to use a pair of 5xlO meter strips: one wi th ro< 5 or 

fOK 10 and a second strip of roth, the same variety, and 

2Okg/hectare nitrogen and 2Okg/halrate of phosphate (available 

P20S) co associated swamp farms. These should be distributed by 

extension with the assistance of a organized TAT interface program 

to a large numbers of fa.rne.rs, even to all mangrove swamp rice 

farmers of selected villages. 
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It is' not. necessary, alX1 psycologically defeating to ever challenge 

wbat the farmer is doin; by havirg a so-called "f.armers" variety or 

"p.ractice" plot. The farmer know's what he is doing and the yieJ.';. he 

gets and so does the extension worker beeaus~ the farmer's field is 

all around t.he extension trial. If the extension farm trial. results 

do not produce a significant i!Ill?roveIl'ent in yield then we have 

nothing to offer: t.O the fa.rner. 

Precautionary 

AJ. though the Pokupr results of :na.rqrove swaq> ecolCt3Y research is 

excellent and adequate to supply a full scale na.tional extension 

effort, this evaluat.or, from his knowledge of sul:;me.rged soils 

lIIanagement for rice, suggests that these continuously ~"et soils high 

in organic matter (10 to 12 percent) are likely to show a large 

yield reSIX'nse Q£ rice to the addi tion of a lCl\'J-cost soluble form of 

zinc (zir.c sulfate hyptahydrate) at lOkg/ha rate in the field and 20 

kg/ha rate in the seed bed (nurserj). ':he yield respo~e to soluble 

zinc may be at least equal to rore t.:"tan tr.at of fertilizer at only a 

fraction of t..'1e cost of fertilizer. Preliminary researc.~h on t.."e 

need for zinc, but 'Nith insoluble zinc oxide, 'lias begun at Pokupr in 

1983. 
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Fewer Tiller Trial 

'!he pcMer tiller technology package introduced as one of the 

mangrove swamp 1982 TAT adaptive farm trials was a well cancei ved 

and executed farm test of medlanization in a '"harXl" agriculture 

area. Cbvicuc;ly it required considerable 1;ime and .lIXis to c1evel~ 

a viable program. In a sense the trial is nore closely an applied 

research trial in cooperative mechanization. 'it~e re~earch group had 

been carryiD3 out power tiller cultivation trials on farms for three 

years prior to the TAT program. 

The ~rthwest Intergrated Agriculture Develcpnent Project (N.nAIl?) 

It is satisfying to learn that the newly organized tbrthwest 

Integrated Pgriculture Develcpment Project (Ellropean Eo:>nomic 

Community Furxl) of the Sierra Leone National Extension Service is 

adc:pting the c::o::Jperatively o.omed power tiller concept to use on sane 

2,500 hectares ·of mangrove samp ec:>logy farms during the next two 

years, utilizirx;1 traini~ and guidance of the lbkupr ~search 

Station. 

In addition the NWIADP is one of several extension projects with 

which the government of Sierra Leone hopes to achieve effective 

agricultural extension in the nation. Some 40 extent ion workers, 

with seven prcrluction credit offices are being organized. ~sis 
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will be with mangrove swamp rice farm familiets rut also with upl.and 

farm families. rrhe project hopes to reach 4,000 farm families 

wi thin the first phase of the project. In the northwest project 

near the Ibkupr station there are :;0,000 farm families on 155,000 

hectares. Uithin this area there are 40,000 hectare of mangrove 

swamp. 

The evaluation team was much impressed with our short intervlew of 

the Northwest Intergrated Development Project leadership. 

In the opinion of this member of the evaluation team the eJ:istence 

of the ~lIADP is the "golden" opportunity for the WAFIDA/TAT effort 

to show that it can actually interface successfully with extension. 

But as stated by the NWIADP Director - "UARD.2\. should do adaptive 
.' 

rE:!sea.rch and they can be of great help to us in trainirY;, supplying 

research results, providing information on rice culture (especially 

in mangrove sw.amp) and the use of power tillers, as well as 

mnitoring, but we will develop and do the extension." Ca"l and will 

~JARDA' s TAT concept successfully meet this "real life" challen;e of 

interfacing with extension? 
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P.eccmnendations 

1. Eliminate the independent farm trials that are "retestin;" 
already proven research results of the Fblrupr Station a.rX!. of the 
100 to 200 on farm applied research scientists each year. 

2. Ca1centrate all efforts al interfacin; wi th the Northwest 
Integrated Agriculture Develcpnent Project. 

3. In (:lose oollaboration with the WARlA. research scientists learn 
in great depth the characteristics, fertility a.rX!. minor element 
status of the soils ~ the weed, insect, disease and predator 
status as well as salt free timin; of each zone of the mangrove 
swamp eoology throughout the NWIADP area. Train extension 
workers in the key items. 

4. Become authorities on the characteristics, adaptation, 
tolerance, re~nse of the few very best rice varieties, and 
their management, for the marY:3'I'cwe swanp zones an.:l "salt free" 
periods, learn how these new rice varieties will fit in relation 
to those rice varieties currently grown by ~ farmers. 

5. Arrange for adequate seed prcduction and availability, in a 
timely manner for (1) extension farm trials arx1 (2) farmer 
commercial use. 

(a) t1ultiply 135 day roK 5 for the medium duration salt free 
areas, both true tidal and associated swa.cp ZCXles. 

(b) Multiply 175 day Fa< 10 for the lc::n:i duration salt-free 
areas, for the true tidal but not for the associated swamp 
area because R)K 10 is not tolerant of iron toxicity. 

(c) Begin multiplication of an adapted 110 day variety, highly 
sal t tolerant for the 3 to 4 m:mth true tidal zone. 

6. \lith NHIADP extension leaders, extension field workers a.OO key 
farmers develop an extension plan of work, for observation 
an-farm trials on large numbers of farms meeting these criteria: 
low cost; minimum risk: great assurance of initial success~ 
small size, using the basic 5 x 10 metric strip plot (1/200 
hectare) in sin:Jles or pairs. Extension workers soould agree on 
the packages of technology, prepackage the supplies and 
distrioote them with simple instructions that also can become 
effecti ve teac~ing aids for extension workers and farmers. Plan 
to achieve "cri tical-mass" interest and participation. Start 
"small and simple." 
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7. In collaOOration with research scientists and Sierra L£one 
extension subject matter, prepare siL...-,le "FACT SHEE'l'S" for 
extensioo field workers on all key factors of deep water rice 
production. 

8. Similarly develcp recommendation #1 through 7 for uplarrl rice-­
a far mre important crcp t.'1an mangrove swamp rice ecology. '!he 
uplam varieties LAC 23, RJK 3 am the new R:)(( 16 are the IIalt 
premising upland varieties for the higher rainfall uplams 
(rainfall area II). Complete minor element supplement arx1 
erosioo control on sloping lands are very important. There is 
also a large hectarage of level, highly plintic ultisol 
(gravelly) loans for upland rice in the area. 

WARDA Response to "Cr! tique of ~ _ Pro;gam", by Feeshon Feuer 

In this chapter as 'Nell as in that on the t·1opti TAT program, Or. 

Feuer has raised two basic issues: first, that the technology 

package Eor the 1982 TAT trials was selected by the ~lARDA 

Headquarters Development team and hence was faulty~ and secorrlly, 

the trial plot size is too large am shoc.ld be reduced to 10 X 5 

meters. The fir~+: is a factual error, while the second seems to 

reflect a lack of understanCirJ:j of our philosophy of both extension 

education, and the TAT trials. 

The technology packages for lbkupr were proposed by the team leader, 

WARDA Special Pesearch Project for Mmgrove SHamp Rice, R:>kUpr, 

Sierra Leone, on the behalf of his research team. '!:hey were 

presented by him at a joint Fesearch and Development Dep;irtment 

meeting held in r·bnrovia in ~1a.y, 1982, where it was discussed 

thoroughly before it was approved. Hence, the research team did not 

warn against the selected vari aty, since t..'1ey selected it wi th the 

full knowledge of its potential limitations. Consequently, all the 
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other observations made on the TAT staff are invaiid. The 

technology package was proposed by the research team and iD::luded 

those ~ents that had n:a.ximum chances of success under farmers' 

sociCH!COnanic management and production constraints. Furthermre, 

an understanding of the process of package selection as described in 

Dr. Sandhu's chapter \o.Ould have shewn that it is impossible for the 

TAT team on its 0\Im to select a package: It is rather the results 

of the 1982 T~ trials that proved that CP 4, which has given 

out!;tand.ing performance in research trials on small plots has li ttle 

chances of success urxler farmers' conditions. 

As for the size of the adaptive trials, it is well recognized t.l-tat 

the trials in farmers I fields have fewer management controls than 

those in research stations. Hence, higher experimental error and 

probably a greater proportion of failure can be expected. 

Consequently, larger fields are needed. It is a well recognized 

principle in e:.<tension education that the size of the extension 

oriented adaptive trials should conform to t.'1e IIJ:::)I:lal field size in 

the area so as to inspire confidence in the farmers that the 

improved technology is performing better in their own fields rather 

than in tiny plots. In addition, the size has to be large enough to 

generate data regarding labor use and economic benefits to draw 

valid conclusions. Hence, the trial size of 10 X 5 meters suggested 

by Or. Feuer reflects a research orientation and is not suitable for 

"::AT trials. 
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~le should stress that the TAT trials are not on-farm variety trials, 

neither are they variety pc:plla.rization or distribution program..'1. 

'lhe decision to reduce the plot size from 4,000 to 2,000 square 

meters in the 9::.lkupr area was not du.e to farmer pressure! R!ther 

the experience of working with farmers in Sierra leone, Guinea, 

Gambia, arxl t-1ali durin; the 1982 and 1983 TAT trials show that both 

the £cu:mers and the related national extension service people have 

confidence in the program and are keenly awaitin; the results of 

these trials. 'this was confirmed by the report of the a;IAR 

Quinquennial Review team whidl conducted a detailed review of the 

program! 

The recommendations given by Dr. Feuer, if implemented, '.oIOUld reduce 

the lbkupr TA':' program to an extens ion and input deli very program 

for the northern rn.:tn;rove swamps of Sierra Leone. WARDA's mandate 

does not include, and should not include replacement of national 

extension activities by \lARDA. TAT program is a regional program, 

the objectives of which are clearly stated in the dlapter by Dr. 

Sandhu. It is not necessary or desirable for WARDA. to "arran:re for 

adequate seed prcx:1uction and availability in a timely manner for (1.) 

extension farm trials, and (ii) farmer commercial use." The Sierra 

Leone Government already has a seed nrultiplication project which is 

recei ving technical assistance from HARDA, and which already has OOK 

5, 10 and other varieties under multiplication. 
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~le a:>1rupr Project staff (Iesearch and ~T) as well as other ¥~ 

staff have given, and will continue to give maximum assistance to 

Northwest Pr9ject, WARDA cannot take over the extension nmctions of 

the project, as implied by the recommendations of Dr. Feuer. 
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Apperrlix I 

By 
\lilliam A. Carlson, Consultant 

Agricultural Develcpment Plannil'XJ, t1anagement a.rXi Evaluation 

liAs an oo-going entity, \iARIY\ has the administrative 
capabilicy for the implementation of the project 

and all of its canponents. "l 

The ':'eam I s review of \DUIDA II Project operatioru.; in ~1onrovia, 

Ferrlall, FOkupr and lhpti indicated that administrative and 

management problems were seriously constraining full and e£fecti ve 

project implementation. The follo.oling material reflects only some 

of the most critical findirxJs am recommendations. In the absence 

of a full un:1erstanding of the extremely di fficul t condi tions under 

which \lAROA. functions, and the unrealistic expectations embedded in 

the \~ II Project design, the team I s findings could be viewed as 

a devdStating criticism of ~'S overall institutional 

capability. In fact, the team feels that overall (with the 

exception of thE: management of \JARDA' s cash flo.ol problem) VARDA' s 

professional staff have done a good job considering the inherent 

difficulty of their task. To help the reader better appreciate this 

point of vie'N, the underlying nature of tlARDA I S development 

problematique should be understood. 

~lARDA II Project Paper p.46 
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I. The ~JAI(lA Problematique 
~--

To assess the performance of a develcpment organization, one must 

consider three dimensicns: 

the nature. of the develcpnent task 

the enviraunent in which the organization must function 

the organic nature of the organization 

~'lARDA IS develcpnent task can be simply stated ~ to increase the 

quantity arxi quality of rice produced in ~lest Africa and help 

achieve regicnaJ. self-sufficiency (at least for that part c:f West 

Africa represented by UARDA's r·1ember States). In one sense, it is 

to WARDA's advantage to have a single-purpose mission. ':'he 

evaluations corrlucted of successes and failures in development 

program implementation indicate clearly that sin;le-pw:pose 

development programs have a much better chance of successful 

implementation than multipurpose development programs, all other 

things being equal. But all other thir~s are not equal. 'nie same 

studies reveal that the most difficult type of development programs 

are those which depend upon achievi~ widespread behavioral change 

in tr~ditional societies involving adoption of new and ris~f 

technolcgy. And the greater the nl..lml::'7 of social and poU tical 

institutions involved, ~~e more difficult ~~e task. It is clear 
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frem development experience, far instance, that it is much easier to 

successfully carry out an infrastructure project (highways, electric 

generator facilities, railways, etc.) than to implement a project 

requiring widespread adq?tion of new technology to transform 

traditional agriculture in a subsistence rural economy - the task 

face1 by ~ ~ must not only develqJ the new technology 

(tested and proven rice varieties to fit a complex variety of 

ecological conditions, together with appropriate and economical 

agronomic practices), but must also find methods for stimulating 15 

independent nation-states (divided by cultural, geo-poli tical, 

linguistic, religious, and ideological differences) to trarsfer 

those technological packages to traditional, as well as IIOre m::dern, 

tal."mers in a region that may have as many as one thousand dist.inct 

linguistic/cultural sub-societies existing in dozens of 

agro-climadc ~logical rice-groo'ling zones. And t.l-tis must: be 

accomplished with little more than persuasion and example as 

leverage. Surely, this is one of the most difficult development 

tasks ever faced by any organization. 

As if the nature of the development task was not enough of a 

management challenge, this task must be implemented in ~ 

environment of ~lest Africa - a region notable for the difficulty of 

conducti~ business with dispatch and efficiency. National and 

international development assistance agencies, as well as private 
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sector business enterprises, recognize that West Africa is a region 

where it takes lon;er and costs IIX:)re to ad-lieve resul. ts than mst 

other regions in the developing ....orld. lack of adequate telephone 

and postal services, sketchy road arrl railway net\tAXks, urrlevelcp!d 

public and commercial services of all kinds, insufficient numbers of 

properly trained and mtivated workers, and government 

administrative structures based on nineteenth century ~';estern 

models, are only some of the more obvious barriers to effective 

performance. ~~ile there are a few notable exceptions in Hest 

Afri~~, a few metropolitan areas offering support facilities 

comparable to those found in industrialized countries, most of t."le 

region (and especially the rural areas) presents a formidable 

challenge to carrying out the mst simple tasks in a prompt and 

economical manner. 

Given one of the most difficult development tasks to perfol.!l1 in a 

very difficult environment, what sort of ort;Ianic structure did 

\lAROA' s designers produce? W\RDA '.-laS designed as a supranational 

regional organization dependent for its financial support and policy 

guidance on some 15 newly irnependent nation-states carved out of a 

multiplici ty of colonial e.xr:;eriences, without a COI'l1IIY:ln language, 

religion, polltical ideolcgy, or ethnic base. 'The disappointill3 

experience with supranationa~ regional organizations in parts of the 

world where the nations share a 
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comnCtl cultural tradition, la.n;uage and religion (such as Iatin 

America) suggest the degree of ~timism that must have pronpted 

~'s designers. '!'o complicate the matter further, the economic 

condi tion of :nest of Member States is such that fj.nancial deperrlence 

upc:lll nal-reg±onal donors is essential. At ooe time or another some 

dozen or IIOre foreign donors are using ~D\RO" ~s an instrument of 

achieving the donors' development objectives - objectives that are 

not necessarily mutually compatible nor even consistent with HiUIDA's 

basic mission. USAID's desire to emphasize assistance to t.lle 

~rest of the poor, for instance, is not altogether compatible with 

HARIY\' s c}- "'rge to emphasize increased production of rice. '!he 

international donors have not attempted to coordinate their policies 

or assistance projects with each other, nor with the 15 !-1ember 

States on UARDA's Governing Council. Indeed, no mechanism exists 

for such purpose. As a regional organization, HARDA must 

necessarily be sensitive to the politics of its situation. Care 

must be taken in administrative and management matters to "balance" 

the national interests, the Anglophone-Francophone interests, the 

ideological interests, as well as the personal interests of the 

members of the Governing Council. \mile doing all this, \~A must 

adapt its administrative practices to meet the diverse bureaucratic 

requirements of its various donors - vii th different fisC3.l years, 

legal constraints .. reporting requirements, and administrative 

styles. \~, for instance, operates at least three distinct 
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budget systems ... one for its Governing Council, one for CGIAR, and 

one for USAID! To minimize as much as possible its administrative 

diversity, aOO perhaps to emphasize its self-image as an 

international organization~ ~~ has adopted basic administrative 

practices (accounting systems, etc.) used by the FPQ. Cne mi~'1.t 

imagine that if the world's five most outstanding development 

management experts were formed into a cc:mmittee and charged with the 

task of designing the IIClst difficult and challengin; organization to 

manage effectively, they might well invent something that resembles 

Given the nature of \Ql.RDA's development task, the environment in 

which it functions, and its organic structure, it should not 

surprise ar~e that after 10 years it still has not achieved its 

obje<.:tive. It is, in fact, somewhat astonishing that it has nanaged 

to survive at all! 

II. ~semen~ Focus of ~'1.e Evaluation 

\lARDA is an i.nst.i tution experi encing severe environmental stress. 

l'1ember States I t.'1e principal source of financial support for \JAru)A 

headquarter operations, have expressed strong objections to 
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many management policies and practices. Many of them feel that top 

management officials of ylARl:li\ have been unresponsive to the;::'r 

concerns. Anglophone and Francophone rivalries, superimposed upon 

national interests, have generated internal strife witlu.n the UARDl'~ 

Governing Council which has been reflect.ed (and in some cases 

magnified) in internal dissentions and coW1ter-productive management 

practices. Many t1ember States, IOC>st notably the largest contributor 

Nigeria, have failed to fulfill their financial commitments. 

Foreign exc.'"la..nSle sClOrtages resulting from deteriorating 

internaticnal f~naniC conditions is usually cited as the "official" 

reason for the shortfall, but it is generally acJcno..Jledged that the 

deep policy disagreements are at the root of the problem. 

~7hatever the causes, and t.'1ey are many, 1983 became a crisis year 

for \JARDA.. N,; discussed more fully 'in the follo.-li03 sections, 

unless !1ember States significantly 'increase their contributions 

be::ore Dece.rnl::>E:!I' 1983, 'flARDA will oot be able to continue !'.alarj 

payments to its current staff. It is already too la':e to reduce 

costs to meet currently available funds. ylARDA management, by 

failing to take prompt"nd effective action, has seriously 

overextended ;lARDA's financial comtitments. "Payless paydays" are 

in store for 'tlA.RDA' s en:ployees if contributions from Nigeria and 

other :1ember States are not fort ... '1comi03 soon. The s1.lr.rival of 

~~, ·~s prese..ntly constituted, is in question if t.'lJe underlying 



policy conflicts are not resel ved. thder the circ:um.C3tances, the 

team had to face the issue of '..mather to evaluate vT.A.ROP.t.' s management 

am administration in terms of its long-run survival as a 

supranational regional international insti tution, or whether to hew 

closely to the terIn5-(,e reference for the mid-term evaluation and 

assess the iq)act on the specific projects f:unded by Us,t\IO urrler the 

\'lAROA. II Project. It soon became clear that the long-run survival 

of t~ could not be ignored, even though it may be possible to 

deflect:. the m::>st serious short-run impacts on USAID-funded 

activiLies duril'Yj the remainirg life of the ~.DA II Project. 

Accordingly, the main bcdy of this :ceport will focus on the narrow 

issue of the ~lA.RI)l." II Project through 1985, and the lon;er-term 

implica.tions will be discussed in an Addendum to the report. ~e 

time available for field review did not permit a comprehensive 

assessmen.t. of all aspects of \/ARDA management and administration as 

they bear on \U>.RDA II, nor was such a review necessaxy urrler the 

te:::ms of reference. Father, the focus wa.s on administration and 

ma.'lagement as a (possiole) constraix:t on project output arrl 

effecti.veness. If all project outpu.ts were jooged to be forthcoming 

on schedule and wi thin budget, then no sel :.ous management constraint: 

to project success would exist.· Problems '~overall rranageme.."lt 

efficiency and responsiveness could be vle'ed c.:S the proper concern 

of the t,.lARDA Governing Counc.il (Ge), not as rra.:-t ,-: of nirect co:- c;erTl 

t.o USAID. 
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III. The Cash Fl~ Problem 

A. Nature am Significance. OVer 70 percent of the costs of 

~'s Executive Direction and Administrative Support Services 

(all units except the Iesearch, Deve1q;xnent a.rxj ':'raining 

Departments) are financed by Member States under cost-sharing 

formulas deve1cped and approved by the Governing CotmCil. Two 

funds have been established by the Governing Council to receive 

Member States contributions: 

General Fund. ':he basic fund intended to finance the 

recurrent costs of the core headquarters a.cJministrati ve 

staff. 

Special Fund. A separate r..uld (officially titled the vlARDA 

Fund) established by the Governing CotmCil in 1975 (initial 

contributions made in 1977), to finance special projects, 

certain types of non-recurri ng costs, and "meeting ot."er 

financial obligations w~h the Association deems 

necessary" to meet \'lARDA Objectives. '!he formula for the 

Special Fund contributions of the Hember States wa::; based 

on the "ability to pay" principle, as measured by each 

states I s GOP, with a minimum of $10' thousand and a maxiImJIII 

of $500 thousand ini tial1y. Nigeria was the only Member 

State assessed the maximum. 
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'the in! tial Special Fund formula generated substantial cash 

sw:pluses through 1981, despite continuin; soort£alls in the 

contributions of some Member States. Because of the absence of 

clear an:i rigorous crt teria gove.rnin; the use of the Special Fund, 

and the absence of close ucnitoring by the Governing Council and 

donor agencies, ,lAROA h.ea.dquarters managers were not subjected to 

serious overall budgetary discipline. Staff expansion and increased 

c;peratil~ costs resulted in the Administrative Budget increasin; 

from 18 percent of the wrumA blrlget in 1977 to 25 percent of the 

.lAROA budget in 1982. 

By 1982 ~~'s Executive Direction and Administrative Support units 

comprised 24 percent of ~lAFDA' s total budget and 29 percent of 

UARDA's professional staff, as shown below: 

Executive Direction and P~nistrative 
Suppor:. 

Secretariat 

Department of Finance and 
Administration 

Communications Division 

Cocumentatico ni'/lsion 

10 

1983 

Percent of 
total arlget 

5.6 

9.7 

5.9 

arlget 
tb. of 

Professional 
Staff 

6 

7 

9 

5 
27 
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Program Departments 

Department of Fesearch 45.9 38 

Department of Development 17.0 19 

Department of Training 13.1 9 
76.0 66 

Total, WARDA 100.0 93 

':he budgeting, accounting and fiscal procedures and practices that 

evolved during this pericd of "easy money" were not designed to 

provide management with reliable and timely cost/commitment 

information related to re~nsibility centers and project 

performance. N:>r were they well-sui ted to ensure the integrity of 

the donor project-5;P9Cific funds. 

In time, l1ember States became dissatisfied with the lack of 

budgetary a.rrl financial discipline in HARDA Headquarters, a.n:J with 

the lack of responsiveness of headquarters managers to the concern 

expressed by the Hember States. In 1380 a special investigation 

committee of the Governing Council was appointed to investigate 

headquarters cpera-:.ions. Reports presented to ti'1e Governin; Council 

recozmnended reorganization of the headquarters operations, to be 

accompanied by a shift of professional staff from headquarters in 

i lonrovia to field stations, and an overall reduction in the 

headquarters' budget. 
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A change was also made in the formula for t1ember States I 

contributions to the Special Fund which reduced the maximum for any 

t1ember State from $500 thousand to $250 thousam. This revised 

formula by itself would have reduced the arount of funds flMn:J to 

the Special Fund, and thus reduce the flexibility of headquarters 

managers on financial matters. However, in addition, Member States' 

soortfalls in contributions also increased (apparently in response 

to the failure of headquarters managers to fully implement the 

austeri ty measures recommended in the Governing Council Special 

Corroni ttee' s Peport). In the face of an increasingly adverse ratio 

between actual income and bu::1getary commitments, and the stron;ly 

expressed views of the !1ember States that head.qUarters staff ard. 

oper'ations should be reduced, pnrlent management could have been 

expected to introduce economy measure (including headquarters staff 

reductions thr':lugh attri.tion and/or. RIF's) in a timely manner. This 

did not happen. By mid-1983 the budgetar'j situation was becomirq 

serious, and cash-flow problems were becoming critical. Budget 

projectior~ indicated that, unless steps were taken to reduce 

staffing levels by September 1983, the costs of te~nating 

employment contracts '",auld exceed t.'1e savings that could be realized 

by the end of t.'1e \;ARDA fiscal year (Cec. 31, 1983). 
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Instead of developing and .implementing plans for retrenchments, 

reflecting program/project priorities, \~ management Chose to act 

on the q'?timistic assumption that the ~·1ernber States (especially 

Nigeria) would have a last minut.e cha.rx3e u£ heart am contribute 

sufficient funds to keep the existing headquarters organization 

intact at existing levels of staffing. Temporary expedients were 

adopted to meet immediate cash-flow problems, including a partial 

freeze on filling vacancies, reduction in travel, and deferment of 

purchase of supplies, materials and equipment. tb analysis was made 

of the program/project i:'Dpact of this strategy. ':'he orientation was 

exclusively towards managing cash-flow, not managing programs or 

projects in light of considered priori ties. To the extent that 

priorities Here reflected in cash-flow management decisions, it 

appears that first priority was given to preserving intact WARDA 

headquarters staff and prerequisites even at the expense of 

depriving field operations of funds to pay salaries and wages and to 

maintain essential life-support and project-support systems - a 

policy that can only be regarded as 1::ordering on the irresponsible. 

At the time of the team I s review, Hember States I contribJtic'.'1s were 

in cummulative arrears of over $6.6 million, a shortfall of 38 

percent. For 1983, the WARJ::).l\ headquarters administrative budget was 

reduced from $2.5 million to $1.5 million, of which less than $500 

thousand had beE..L1 contributed by VleIIIber States. The Director of 
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Finance and Mmid.stration was continuing to express optimism that 

Nigeria arrl. other Member St.ates would contri.bute sufficient:. funds 

before the annual meeting of the Governing Council in December to 

avoid the need for a dismissal of Staff or payless paydays. Hardly 

anyone else interviewed by the team shaIed the Director I s optimism. 

':'ASLE 1 - t,1embar States Assessments and Areas as of 
September 30, 1983 

General Fund 

Nigeria 
Ghana 
Ivory Coast 
All other (12 

countries) 
Total GF 

Soecial Fund --
~igeria 

Ghana 
Ivor'j Coast 
All other (12 
countries) 
':ootal SF 

Grar.d ~otal 

Total 
p..sscssment 

$3,331,883 
746,250 
695,967 

5,342,163 

S10,116,263 

3,000,000 
1,393,045 

973,429 
1.647,148 

$7,013,622 

$17,129,885 

B.L~ct on USAlD Projects 

"rotal 
Arrears 

$1, 744, 861 
(289,698) 
210,574 

~ ~Z§.2!.. 400 

$4,446,137 

1, 054, 731 

393,209 
693,190 

$2,141, 130 

$6,587,267 

Percent 
Arrears 

52.4 
(38.8) 
30.3 
52.0 

43.9 

35.2 

40.4 
42.1 

30.5 

38.5 ==== 

The '~DA c~sh flow problem should not, in principle, impact on the 

USAID-funded projects. ':'he cash-shortage exists only in (-urns 

pro'lided by the !~r States to :inance HAPnA P.eadquc"U.1:ers core 
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operations. Funds are currently available through USAID/Liberia to 

pay all necessal:J and reasonable expenses for ~ II activities 

throt)3'h 1983 anu beyond. Nevertheless, the policies and procedures 

adopted by HARDA management to deal wi th the cash flow problem have, 

in fact, impacted adversely on \JARDA. II activities. 

Durin:J the years of "easy IOClney", vlARDA headquarters adopted the 

policy of depositing all funds received, regardless of source or 

purpose, in a single consolidated checking account. Disbursements 

are processed as vouchers and bills are presented for payment, and 

no attempt is made to assure the integrity of ftmd source or 

purpose. ~emporary deficiencies in advances or reimbursema~ts from 

donors or Member States did not result in delays or deferrals in 

project or activity spending, since payments could be made from the 

consolidated checking account when due. Indeed, USAID-funded 

projects benefited from this arrangement since USAID did not follow 

the practice of providin; an advance :;)f funds to \2AROA but, instead, 

operated on a reimbursement basis. Until 1982, when a cash 

advance/reimbursement system was initiated, USA.ID activities were in 

fact being financed by interest-free loans from other donors and 

l1ember States through the consolidated checking account. 

As l1ember States I contributions fell further and further behind, the 

effect was to place an increasingly greater strain on the vlARDA 

15 



Special Fund. Instead of tailoring headquarters operations to the 

actual level of the General. Fund, management used Special Fund 

resources to finance the overextended headquarters operations. ~Vhen 

~r States then reduced their Special fund contributions in an 

attempt to force HARDA management to ec.'onomize, WARDA management 

pressured USAID/Liberia to provide working capital for financing 

WARDA II projects. A :5600 thousand. advance to WARDA was made by 

USAlD/Liberia during the Spri.ng of 1982, with the understarriing that 

it would be used to pay HAp'o'A. II Project bills. ~n sul:mission of 

appropriate supporting vouchers each quarter, USAID/IJ.beria 

replenishes the working capi tal advance. Since the advance and 

replenishment are deposited in ~1ARDA' s consolidated cheddng 

account, they of course are "available" for paying bills for any and 

all W\RDA activities, includin; core operations. '..D\RDA headquarters 

management was not able to resist ~~e inevitable tecptation to 

divert USAlD funds to other purposes, assuming ~~t the delinquent 

Member States ·.vould scon come forth 'I'Iith contributions owed in 

amoLmts sufficient to cover all expenses. 'r/hen that did not occur, 

~lJI..FCA headquarters '",as faced '",i th a di fficul t policy choice -

'",hether to respp.ct the integri t'J of IjSAlD (ar..d other dor.or) funds, 

and reduce headquarters exper.ses to a level supportable by aC':.ual 

t1ember State r;cntributicns, or '",hether to use cor.or funds f!"OID 

approved projc.'Cts to maintain the headquarter's staff, salaries and 

pri'/ileges. The team sa'", abur.dant evidence that the decision was to 

use USAID and ot.""1er eooor :unds for that purpose. 
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As disCussed in nore detail below, WARDA II acti vi ties under 

approved 1983 budgets were gradually starved for the cash needed to 

pay expenses already incurred - causing seriQu~ disruption in 

Special Project activities and forcing field managers and staff to 

adopt all sorts of expedients to maintain operations at survival 

levels. Debts were incurred up to the limits tolerated by banks and 

suppliers. Staff members paid official expenses out of personal 

funds just to keep operations goiIl3, hoping for early 

reimbursement. Fuel supplies were depleted to the point where field 

trials and extension activities were curtailed, ar.d even to the 

point Where essential life-support activities (e.g., water supply, 

electricity, etc.) were reduced below safe levels. Feductions in 

the number of temporary laborers threaten the integrity of field 

experiments and trials. Desperate pleas to headquarters for prompt 

cash reimbursements to pay expenses inC".ll'rcd under app.coved 

operating boogets were treated unsympathetically. At no point did 

headquarters officials a.'~sume responsibility for advil:iing or 

directiIl3 field station managers on adjustments that should be made 

in operating plans or budgets. '!hey continued to let field project 

managers operate on the vain hope that the "tentpOrary" cash shortage 

would soon be corrected without need to restrict program operations. 

In the meantime, all headquarters staff in Monrovia continued on the 

payroll, with their salaries paid on time, comfol"table in their 
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air-conditioned offices, and with limosines and crauffeurs at the 

disposal of the tcp officials. Instead of makin; a s,erious effort 

to help Special Project managers deal 'tlith the lOOunting problems 

stemmin; from cash shortages, the Director of Fin.e.nce am 

Mministration and his staff blamed the field-l.evel cash shortages 

on West Africa's notoriously unreliable 

communications/transportation infrastructure, and on the field 

staff's 10 inefficiency" in properly preparirY:J and promptly submi ttin; 

adequately-docum.ented requests for cash replenishment. Factors, 

curiously enough, which had not caused such serious problems during 

the years of "easy lOOney. II 

Not all of the problems identified ~.! the team in the activities of 

~lARDA II are due directly to WARDA's cash flow problem. l?ut they 

have been made more troublesome and more difficult to resolve, as 

project nanagers rJave been forced to spend excessive amounts of ti~e 

(including personal trips to Monrovia to plead for. cash to pay the 

bills and debtors) in coping 'Ni th the problems of maintaining 

minimum levels of operations ,tlithout. flufficient funds. 

18 
I 



c. USAID :Responses 

In the face of mountin; evidence that WARDA's cash-flow problem was 

hampering operations, and in recognition of the fact that 

USAID/Uberia had been contributin; to the problem by fundin; \~ 

Ilona pure reimbursement basis, USAID agreed to provide a $600 

thousand working capital advance to WARDA in June 1982. ':his must 

have slightly eased 'WARDA's financial bind, but it O)uld not. solve 

\~'s basic cash flow problem. 

As eviu.:mce began to accumulate that ~JARDA management was now 

diverting USAID's cash advance to help finance Headquarters core 

operations, USA.IO/Liberia, under pressure from USA.ID!ylashington, 

requested \-lARDA to establish a separate checking account for WARDA 

II funds. WARDA management refused to comply on the grounds that it 

would unduly complicate procedures and would increase workload. 

Discussions with HARDA finance officials, and with the USAID/Liberia 

Comptroller, revealed that there may have been some misunderstanding 

of the procedural nature of the request and the work required for 

ccmplianc:e. At the team's request I joint me-:~tings between the US~ 

Comptroller and \lAROA. finance officials were held to clarify the 

requirements and resolve the issues. 

A separate checking account for USAID-funded a~tivities, if 

rigorously adhered to, could go a lon; way tCMard providing a 
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"safety net" for WAKlA II activities. At. the same time, it .,,ould 

exace!.oate WARI~' s over.all. problem by reducirr:J. even further WARDA' s 

flexibili ty in managing i ls cash flOH. :: f U~ I S prq;x:>sal wer.e 

also £011(""ed by othel:· donors (particulaz·ly CGIAR) lit cculd 

substantially hasten the day of lll.timate crisis for WARDA, the day 

the till is ccmpletely empty to pay salaries for Headquarters 

staff. In the absence of a rescue opel'ation by the Member States, 

this n.t: gh: well trigger the collapse of t,~A as it is presently 

constituted. (AID contingency plaIlS for: suc.h an eventuality are 

discussed in an Pdderrlum to this report). 

III any event., at some point., USAlD lli3.y ha'/e to considet· '.-Ihether it 

is oore important to protect. the integrity of its fundin:; processes, 

or whether it is more ~rtant to save WARDA as an institut!on. 

It should also be :'.oted that merely establishirg a separate checking 

account for USA!D :unds 'NOuld not gt.;aIantee that. Special Projects 

would receive sufficient funds to maintain operations. If 'rlAFI)A 

headquarters charged non-wAPDA II bills to that account and 

USAlO/Liberia refused to reimburse for t.hose chaz'.;es, US\IDls only 

recourse '...aula be to 'Ni thl'.old fur.ds. 'rlAroA headq1..la.:ters t.'1en '.vould 

simply not rei:nbursc the Specia~ Project operat.ions, arrl t.'ey could 

collapse. 

7hus USAlD ',.,oc;uld ha'/e en;aged in the unappeaJ.ing practice of 

cutting-off its (Special Projects) nese to spite its (HAFDA/EQ) f:ace. 
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Pecommendation 

USAID/Libe.ria should take immediate steps to provJde sufficient 
replenishment to the WARDA II cash advance to penni t emergency 
checks to be delivered directly and imru~iately to ti1e Station 
Directors at Bbkupr and Mopti in amounts sufficient to restore 
their credit worthiness with local suppliers and to meet 
essential program needs during the next few weeks. Such action 
should be made contingent upon adequate assurrulces from the 
newly-installed Executive Secretary that appropriate steps will 
be taken to assure direct and immediate deli very of emergency 
funds to the Stations, by special courier if necessary. 

rv Scenarios for the Future 

In sane ways, the timirg of the Evaluation Team's visit to ~lest 

Africa was fortui tous. Al though condi tioned by the seasonal nature 

of deep-water/floating rice production, the team's visit occured at 

a critical m::ment in HARDA' s history, and a critical time for the 

WARDA II Project. rbwever, the schedule was suc.'1 that the team had 

to depart Hest Africa before some of the imminent events cruicial to 

jlAROA's survival had occurred. Consequently, in October 1983, it 

was &.i!Ilewhat uncertain what the irranediate future might hold for 

\~A as a regioral organization and therefore what fate might have 

in store for the USAl.D-:unded activities under ~~ II. 

Recormnendations to USAID regarding possible mjd-course corrections 

in the ilAR.l:lA II Project v.ould necessarily be highly sensi ti ve to 

alternative assumptions about WARDA's prospects for the next six 

rronths. 'Three general scenarios seemed possible: 
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Ao The 9?timistic Scenario. 'lbe optimistic asst.m;?tions of the 
Oirecto= of Finance am hlministration seemed to mat 
observers (i;1 and outside of WARDA) to be quite unlikely. 
Because of the underlyi~ poli tical and policy nature of 
Nigeria I s complaints wi th \lAROA management, and because 
Nigeria I s share of the deliquent contributions was so 
great, it did not seem at all probable that a last minute 
chcm;e of heart by Nigeria would result in its delinquent 
contribltions being fully paid before the Governing Council 
meets in December. On the other hand, it might appear to 
Nigeria that some tactical advantage ~uld accrue if it 
contributed just enoU;;h to avoid shoulderi~ the bL'1me for 
~'s collapse prior to the crtlcial Governing Council 
meetin;. If so, WARDA Headquarters Qgerations might "':)e 

kept intact by a combination of slightly rror~ austere 
economy measures (including layin;-off some .:empor.a.ry 
employees - a l1X)ve heretofore resisted), and a few "payless 
paydaysll for the regular staff. Since HAlmA eq>loyment, at 
salary and benefi t scales far out. of prq;JOrtion to the 
alternatives for l1X)st. employees, is so attractive and the 
alt.ernatives are so few, rost (perhaps all) ~WIDA 
Headquarters staff could be expected to tolerate a few 
llpayless paydaysll - especially since they could expect to 
borrow from the eq>loyees I Provident Fund to tide them over 
for awhile. On. this basis, WARDA might survive as 
presently consti tuted until the Governing Council could 
resolve its policy issues wi th \JARDA management in 
December. It could be expected that ~lARDA management would 
find it expedient to m2ke sufficient. changes in response to 
the General Council demands (asS1.7m.i~ that the General 
Council. could achieve a consensus of views) to earn 
continued financial support. Ebwever, the level of that 
support could not be expected to return to the earlier 
II easy m:>neyll days. 

B. The Coll:lpse Scenario. The deep and lorg-standin; nature 
of Nigeria's grievances with WARDA's management, and indeed 
with the basic nature of ~lARDA' s organic structure, 
combined with the national rivalries and the 
Anglophone/Franoophone jealousies of the 15 Member States, 
might well prev:mt the Governing Council from reaching Qn 

effecti ve consensus on needed structural and policy changes 
in WARDA. If Nigeria simply refused to contribute any rol:e 
funds under those circumstances, and other MeJrlJer States or 
dooors declined to make up the defici.t (which seems likely) 
then \ 4ARDJI. , as a regional international organizatio~1, could 
not cont.inue to exist. Individual activid~s and projects 
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llAROA might be salvaged, by donors or individual lVest 
African countries, or sane combination thereof, but the 
supranational regional aspects of the institution would 
disappear. 'Ibis could happen before the em ('of! the \lA~ 
II Project pericx1. 

c. 'the Reconstruction Scenario. Both the Optimistic and 
Collapse Scenarios, while possible, seem less than 
probe: 'leo In spite of WARDA's problems, arxi in view of its 
percei vcd potential, there seems to be eoough vest;,ed 
interest in \~' s survival by internatiooal donors and at 
least some Member States to support an alternative 
scenario. If the two principal donors (CGIAR arxi USAID), 
and a majority of the Member States on the Governing 
Council, have sufficient interest in salvagin; some vestige 
of an international regional institution for rice 
development, and can submerge their individual preferences 
sufficiently to achieve a CClmIIOIl goal, then a methcx1 could 
be developed to salvage WARDA: not as presently consti tuted 
under the existing constitution, and not necessarily with 
all of the individual Member States participatin;, but on a 
reccnstructed basis that would eliminate some of the 
organic flaws in HARDA and transform it into an 
organization more closely resembling the other 
International Agricultural Fesearch Centers (IARC' s). 

The management evaluation and recommendations in the follCNIing 

sections are addressed to the "Optimistic Scenario", although many 

of the recommeriiatians would also be relev2J'lt under the other two 

Scenarios. 'this is followed by an Addendum containing a brief 

discussion of pr,:>specti ve strategic options for USAID under the 

"Collapse Scenario" and the "Feconstruction Scenario". 

V. \DUIDA. Headouarters 

Except for the acti vi ties under the ":AT, USAID does not finance a:rr:t 

of UARDA IS headquarters budget. The principal sources of 
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headquarters funds are the contributions of the Member States Ct.nd 

CGIAR. (It would not be inappropriate for USAID to be expected to 

make a contributioo to headquarters operations expenses in view of 

the fact that USAID-funded projects do create addi tiona! 

administrative workload.) 

USAIO's direct interest in headquarters operations extems only to 

these aspects that inpact directly on USAID-funded projects. In 

light of that fact, and aware that the CXiIAR review group was makin; 

a comprehensive review of HARDA's organization and management 

systems, the team did not undertake to make an extensive evaluation 

of all as-rects of HARDA's administrative and management systems. 

Primary attention was focused on the financial and budget in; 

operations as they related to cash flow management problems, and on 

program planning processes. 

Annual Program Planning 

The ~~A headquarters process for annual review of research and TAT 

activities, and development of long-term and annual program plans, 

is elaborate and expensive. It also suffers from many deficiences, 

including: 
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lack of effective integration between annual program 

plannill3' and annual budget develc:pnent: 

insufficient partJ,.cipation by field station specialists in 

the plannill3' and budgetil'XJ process: 

overly centralized decision-making by top headquarters 

officials who do not ~ enough time at station sites to 

develop a good. understanding of local conditions, 

constraints, opportunities and problems: 

absence of fle.;dble and responsive reprogramming 

procedures, to penli t timely and realistic mid-year 

revisions of program plans and budgets; 

Annual Budgeting 

\lARDA does not have a budgetill3' process, it has several budgetil'XJ 

processes. At least three major budget processes are required to 

service the d~s of the three principal sources of funds -­

CGIAR, USAID and 11ember States. Each of the three processes 

involves a separate budget calender (different fiscal years and 

schedules), different forms and data requirements, and different 

approval routes. 
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'!be Budget Officer (appointed only three years ago and paid by 

OJIAR) has attempted to J:"egularize procedures and upgrade budgetary 

documents, in an effort to re~ more effectively to donor-imposed 

requir~ts. The budget office even prepared, for the first time, 

a "consolidated budget" statement for liARDA. H:wever, there has 

been no effort by \rumA management to attempt to utilize this 

information for evaluating WARDA's overall resource allocation and 

priority-setting processes. y~'s policy-makers continue to deal 

with budget and financial matters in a fragmentary, uncoordinated 

way. 

Field station participation in budge.t development is especially 

weak. Formal calls for estimates are mailed to the stations each 

yeax (usin; the notoriously unreliable He!;t African mail services) 

but deal primarily with costing assumptions, and speci fying dates 

and forms for supplying data. Budget calls are accompanied by 

fiscal guidelines and assumptions (price assumptions, inflation 

factors, cost-estimating ratios, etc.), but not with program or 

policy guidance. There is no systematic actempt to integrate 

program Flanning with budget develq;nnent, giving consideration to 

alternative programs or project design and related cost-effective-

ness considerations. The budget development and review process is 

thus very fragmented, and does not represent a useful tool for 

managing UARDA. as an integrated organization. 
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The budget execution process is even less useful as a management 

tool. Primary attention is paid to the purchased ir:puts, little 

attention given to results. ~ing the past year or so, the entire 

attention of \~I s top management has been focused on the 

sl .. .,rt-term cash management problem. No serious e£tort has been made 

by the previous Executi ve Secretary arrl the Director of 

Administration and Finance to assess the program or project inpacts 

of the cash management decisions. Station managers have not been 

brought into the confidence of the headquarters cash managers, and 

gi ven guidance on the types of program or project adjustments that 

should be made to meet cash shortage problems. They have been cast 

adrift to survive as best they can, led to believe that the cash 

shortage was teq>arary and would soon be corrected. As a 

consequence, station managers have not been able to systematically 

plan for appropriate adjustments in annual operating plans in light 

of reasonable assumptions about overall financial constraints. 

Fecomrnenda tion 

The annual program planning arrl budgetin; processes should be . 
integrated throughout the organization. Headquarters managers 
and professional staff should make a special effort to become 
personally acquainted with operating and financial problems and 
opportunities at the field locations. An annual on-site station 
review, attended by senior officers and by professionals from 
HARDA. headquarters, should take place during Lhe first quarter 
each year. This review should cover both the program and 
financial operations for the current fi:3cal year, am a 
preliminary review of the program and fir.u .• ~~ial plans for the 
next fiscal year. 
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Reo:Immendation 

StatiO'l managers should be given an annual budget allocation 
(representing ~ll authority to obligate and disburse funds for 
all goods am services not reserved for Headquarters purchase). 
Adjustments in speooing levels during the year, where needed, 
should be made through adjustments in operating plans, not by 
unpredictable adjustments in cash advances or reiml:ursements. 
Quarterly (or trimester) reviews of current operatirq plans a.OO 
budgets with Station Managers soould be instituted. 

Reconunerrlation 

Program adjustments should be made to bring current canmi tments 
wi~~in a conservative estimate of available funds. Cash should 
be made available to stations to liquidate aging debts, 
including bank loans, and sufficient cash advanced at the start 
of each fiscal year to cover 3-rronths needs (an official policy 
that has not been followed). 

Pecommendation 

~~, perhaps with financial and/or technical assistance from 
CX3IAR, should engange the services of a program btrlget expert to 
assist in designin; and installirq a mcdem program a.OO 
perfornance budgeting system that is fully integrated with 
\lARDA' s annual program planning process. 

VI . WARDA Training Center 

Unlike the Special Projects in Fokupr and l-bpti, vlARDA's cash flow 

problems have not severely damaged ~~e ~aining Center's 

operations. Its close proximity to vlAROA headquarters, and the 

mutual support arrangements it enjoys with the Liberian College of 

Agriculture, have provided the ':'raining Center with the opportunity 

for dealing with the ~rst effects of cash shortages. 
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The principal effect of the cash-flOil problem has been to delay the 

filling of one position, an interpreter/translator (to bring the 

total to three). This position is included in the U~approved 

budget for 1983, arxl announcement of the V"acant posi Hon was 

published in the spring of 1983. T'ne Director of the Department of 

Training at \JARDA headquarters alleges that the extended delay :'s 

"normal" because of the difficulty of finding qualified people. It 

seems rore likely that the normal procedure has not been 

aggressi vely pursued in light of the cash shortage. 

"i:'ranslation dervices 

The delay in hiring an interpreter/translator is sanewhat 

constraining on the efft.'Cti veness of the Center. Because of the 

Anglophone/Francophone balance which \lARDA tries to maintain, the 

Director has established a policy of excluding f=om the on-site 

library any publications that are not available in both lan:;uages 

(thus some IFRI docume':"lts are absent due to a lack of French 

translations! ), arrl not reproduci~ lecture notes for distribution 

to trainees until bilingual versions are available. The two 

existing interpreter/translators are busy performing simultaneous 

translations during course sessions for much of the year, and are 

reported to be reluctant to perform tedious wri tten transl<ltion work 

between course sessions. 
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The perceived political sensitivities involved in enforcing strict 

administrative discipline on \m1"esponsive employees, an! the 

relative scarcity of quality translators, seems to inhibit the 

Center's Director frOIl obtaini~ greater productivity out of the 

present interpreter/translators. 

In view of \'lAROA Headquarters position that cash flow is not the 

reason for the delay in recruiting an interpreter/translator, and 

the importance for training purposes of reducing the backlog of 

translation of training materials, the ~aining Center should be 

authorized to engage the temporary services of contract translators. 

Pe:ommendation 

USAID should authorize UARDA to fully utilize the savings 
resulting from the delay in filling the authorized positions to 
employ contract translators to reduce the backlog of trainin; 
materials translations, and should closely lOOni tor WARDA 
headquarters' response to assure that cash is promptly made 
available to pay for such services. 

Pecorranendation 

USAID should explore the possibility of utilizing excess 
P.Le 480 foreign currencies to obtain translation services (in 
countries where ~~e currencies and translation capability 
exists) to assist the Training Center in reducing t.'1e 
translation backlog. 

Recorranendation 

~lARDA should propose to the Governing C.ounci 1 in Cecernber that 
r1ernber States who are in arrears in their contributions to ~mRDA 
be permitted to substitute translation services performed 
in-country for part of their foreign ex~~e obligations to 
HARDA. 
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P.eccmnendation 

The team understands that IRRI has a capability for translating 
publications into other languages (including French) upon 
request and on a fee-basis. C'.GIAR has a joint interest in both 
organizations, and should be able to finance the costs of such 
translations at IRRI. ':hese translations \-Jould have a special 
value to ~'lARDA, but would obviously also have a world-wide value 
in Francophone areas. 

Evaluation of Training Program ImPact 

The limited studies conducted of the experience of cours~. 

participants follCMing training, and anecdotal reports from 

knowledgeable observers, strongly suggest that Member States are 

employing ~aining Center graduates in rice-development related work 

in their home countries. However, there is little direct systematic 

evidence of the extent to which HAlIDA's "training of trainers" 

objective is being met. \7hile some graduates are known to have 

conducted subsequent short-term training courses or seminars upon 

return home, no quanti ta ti ve follow-up studies have been made of the 

extent to which this occurs. Because in-country training by country 

nationals can be one of ~~e most cost/effective 'MaYs to increase 

skill levels of research and extension workers, efforts should be 

made to evaluate this it1pact and the results used to improve the 

training program. 

Pecommendation 

USAID should offer to finance a special evaluation study of the 
extent to which ':'raining Center graduates are engaged in 
training rice research and extension workers upon return to 
their home countries, the quality of the training, the numbers 
trained, and the e~loyment of trainers in relevant rice-related 
development work. Such a study might be done under direct 
contract with USAID, or by employees of the \lAPJ)A Department of 
:raining, with the participation of the Training Center staff. 
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Long-term Training Requirements 

USAIO is currently financ:i1'¥3' a substantial expansion and up-grading 

of the physical facilities at the Training Center. The ~ter's 

capaci ty for housin] participants will be doubled, from 32 to 64, 

when construction is completed. It is not clear at this time that a 

doubling of capacity is really justifiable. There has been no 

analysis of the long-term requirements for trained manpower in the 

HARDA Hember States, the cost/effectiveness of alternative modes of 

training (such as in-country training by \JARDA-trained trainers), or 

the long-tem commi tments of USAID or r1ember States to finance 

Training Center operations after the end of t.'1e WARDA II Project 

period. 

The Trainin; Center has already graduated over 900 course 

participants, inclooing rrore char. 200 in the basic six-month Rice 

Production Specialist. Course. ClE!arly, at some point in the not too 

distant future the ai::sorpti ve capc.\.ci ty of the r1ember States for 

trained manpower will haOle been reach:Kl. At that point, only 

replacement needs and. retresner courses are essential -- and these 

may not place great det~s on ~:ARDA. if in-coLmtry training by HARDA 

trained participants i.s successful. It is equally clear that USAID 

cannot comrni t the U. S. Government to payiI'X3 the full cos ts of 

maintaining a HARDA Training Center in perpetuity. 

32 



In light of the al:ove, and particularly in view of the possibili ty 

of a major reorganization of ~ occuring soon, a serious effort 

should ba made to assezs the long-term needs and flIl'rling 

requirements of the TrainiD;l Center, incllrling the prospects for 

eventually making the Center self-financing through tuition charges 

and/or greater reliance on r~ States contributions. 

Pecommendation 

USAID, in o::operation with w~, should commission a special 
study of the long-term training needs of the Member States, 
their willingness and ability to finance the ~aining Center on 
a continuing basis when USAID financing is no longer available, 
and the role of in-country tra l.nin; in rneetill3 l~-terTil 
requirements. A provisional plan should be prepared for 
phasin;-Qut USAID ft;,ndin; over time and phasill3-in tiember States 
financing, by establishing a revolving-fund arrangement that 
will penni t the Center to be self-financill3 after the UARDA II 
Project is canplete1. 

VII. The Special Projects (Ibkupr and Mopti) 

The greater the distance from Monrovia, t.he more serious the impact 

of wlARDA I s cash flow problem. '!he TA. operations at \~A 

headquarters and the ':'rainin; Center at Fendall have been 

inconvenienced by headquarters cash management practices, but have 

managed to minimize short-run adverse impacts. The research a.rrl "":A': 

activities at Ibkupr, and to an even greater extent at ttpti, have 

not been so fortunate. 
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The Situatioo 

Because of the: distances involved, the r~.moteness of th.e sites, the 

absence of reliable oommunicatior~ and transportation facilities, 

and the lack of appreciation of key Headquarters officials about 

local oo~litions and program effects, the field program activities 

h::lve bef~n seriously constrained. It was reported to the team that 

the previous Executi ve Secretary and Direc.tol: of Finance and 

Admdnistration had rarely visited either site, except for brief 

cerencnial appearances. Except for the Director of t..'le Development 

Department, none of the top headquarters officials have visited 

either station during the 1983 fiscal year - the period when the 

cash flow problem became acute. Con!~equently, the officials most 

directly responsible for managing the cash flow were unaware of, and 

appeared irnifferent to, the effects of their policies on field 

program activities. 

At both stations, the station managers and professional staff had' 

exerted everj effort to maintain operations in ~'le absence of funns 

and poliC'j guidance from headquarters. Both stations were deeply in 

debt to input suppliers for essential supplies, materials and 

services. Staff at both stations '",ere financing official expenses 

out of personal funds. The Ibkupr. station had reac.1jed the limi t. of 

its ·ability to borrow from the Central Bank of Sierra Leone {the 

Malian counterpart refused to advance credi t at all to the rbpti 
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station) • Field research and trials, and extension trips to 

surrourXling areas, were drastically cut back. Inventories of 

supplies and materials were reduced to day-to-day subsistence 

levels. Essential equipment purc:hases had been deferred. Even 

vital life-s1.IfPOrt functions (water supplies, electricity, etc.) had 

been reduced to levels threateniD3' health a.rrl safety of staff and 

families. 

Station managers and other staff had made personal trips to r-t>nrovia 

to plead for cash reimbursements sufficient to maintain station 

credi t-worthiness with suppliers, after paying their own travel 

expenses. They received little cash and less syrrpathy from 

Administration and Finance staff. Indeed, they were blamed for the 

local cash shortages on the grounds that they had not submitted 

regular monthly replenishment requests - often latching t'NO or 

three IIOnths vouchers to await the occurance of a trip by someone to 

t-bnrovia, since mail service is unreliable. 

The Special Problems at lbpti 

Conditions at 11::Jpti were in greater disarray than at Ibkupr. In 

addi tion to the cash flow problems, l-bpti had been without a 

permanent Director until September 1983. The Acting Director, a 

competent scientist but inexperienced adminis':.rator, had not been 

able to cope effectivelY with his combined scientific and managerial 
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r~.sponsibili ties. Personal relationships among station staff had 

deteriorated, and a history of rivalty and conflict between res~.arch 

and TAT personnel had clouded the atIOOsphere. Indeed, unlike the 

coc:perati ve rescarch-TAT relationships at a,kupr, the ~i 

situation had deteriorated to the point where the Acting Director 

was maintainil.g separate cash accounts for research and ~AT 

acti ri ties and had l::crrowed funds from the TAT aCCOlmt to pay for 

research expenses! rrhe newly recrui ted Director had arri ved on the 

scene, but had not yet assumed command at the time of the team IS 

visit. It was clear to the team that the Actin; Dir.Jctor resented 

the appearance of his II replacement II and was not in a Iro:xi to 

cooperate fully in expeditin; the transition. For example, he had 

not i:~ormed the new Director t.hat he was in possession of a plane 

ticket (issued by headquarters the previoL'ls ~1a.y) and was soon to 

depart on extended home leave, and he had rp..buffed several efforts 

on the part of the n:1W Director to schedul'~ personal bdefing 

sessions on station financial management ~1d administrative 

practices. It was only by attendin; internew sessions conducted by 

team members with the Acti.'1g Director that the new Director 

discovered the full seriousness of the cash problem! In fact, the 

relationships are so bad til, _ the team believes it essential for 

.. \lAROA Headquarters to take immediate action. 
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lecomrnerrlation 

The previous Acti~ Director should be transferred as soon as 
possible to a scientific (not managerial) post at another \'lARDA 
station and that a s~nior staff membr-::r be designated by the 
Deputy Director to serve as Acting Director in the Director I s 
absence. 

Immediate Cash Needs 

Both stations require immediate infusions of cash to forestall 

interuption of essential services. The artOunts owed to the stations 

by headquarters are so large that quibblin; over details of 

indi vidual transactions (in part as an excuse to defer cash 

payments) is ludicrous. The expenses have been incurred and the 

bills must be paid. '!he stations are not demanding immediate 

payment of all outstanding replenishments due -- but are willing to 

settle for sufficient cash to pay creditors and restore vital 

li fe-sllpFOrt services to reasonable levels. It is time for UARDA to 

get its priorities straight. The field stations do not exist 

primarily to provide a justification for the existence of the \2AROA 

headquarters. \m.ROA headquarters exists only to support and 

facili tate the work in the field. If headquarters cannot manage to 

do this, it does not deserve to continue in existence. 

If necessary to raise cash, \2ARDA headquarters might even consider 

selling the l1ercedes lirousines and laying off some of the 15 

dri vers currently serving headquarter officials in ~bnrovia. 
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Teut?Orary employees could be separated, and permanent staff placed 

on half-pay for the duratioo of the emergency < USAID/Liberia could 

be petitioned to increase its cash advance on a temporary basis, 

with appropriate assurances that the increased cash will go directly 

and entire~y to the field stations. 

P.ecommendation 

The new Executive Secretary and Director of Finance am 
Administration should give highest priority to the immediate 
cash nee:1s of the field stations at lbkupr am lbpti am, in 
consultation and a::x:>peration with USA.ID/Liberia, take immediate 
actioo to transfer sufficient funds to maintain basic station 
operations for the next three months. If necessary, the roney 
should be delivered to the station managers by special courier 
from ~JABDA. headquarters, rather than depending upon unreliable 
means of conventional delivery or waiting for field station 
personnel to come to Liberia. 

Recommerrlation 

USAID/Liberia should provide a temporaLY increase in its cash 
advance to ~4ARDA, sufficient to cover the am::lunts due the 
stations for unpaid expenses already incurred on behalf of WARDA 
II activities - provided adequate assurance is given that the 
full aJOClunt of the increase w:i.ll be delivered entirely an:l 
directly to the stations. If such assurances are not 
forthcoming from ~JARDA headquarters, USAID/Liberia should 
immediately institute revisions in ~~ing procedures to use the 
USAI.D Missions in Sierra leone and rla.li as agents for the direct 
transfer of funds to lbkupr and ~'k:pti, eliminating transmission 
through ~;ARDA headquarters entirely. 

Pecommendation 

To overcoll".e the endemic problem of delays in communications in 
the Hest Africa region, ~1AFDA headquarters should institute a 
regular courier service on a once-a-month schedule around the 
circuit of capitals in which WARDA field activities ocur. Field 
stations, confident of t."e regu1.az arrival of a courier to the 
capi tal, can thus establish regular courier' links to t.'1e 
capitals to facilitate delive~f of documents, reports and bank 
drafts. In Sierra Leone and t13.li. the USAlD Mission should 
offer its services as a courier deposito~f to facilitate 
services to ?okupr and Ibpti. 
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leccmmendation 

A study should be made, working closely with the appropriate 
ministries in the Member States, to assess the feasibility and 
cost-effecti veness of establishiDg a regicnal. radio 
communications network serving HARDA headquarters and all WARDA 
field stations and offices. 

Electricity and water at Bokupr 

The Government of Sierra U!one has undertaken a commitment to supply 

the Station'with water and electricity for station operations and 

for household use. '!he generator (owned and operated by the GOSL) 

for delivering electricity to the station and for pumping water is 

the same generator that also services the municipality. '!he GOSL 

and the municipality are also experiencing cash flow problems, and 

cannot purchase sufficient fuel to operate the generator 

around-the-clock. Although not required to do so under the 

agreement with the GCSL, and without having funds included 

specifically in its budget for the pU%pOSe, the station has been 

supplementin; the resources of the GOSL by payin; for diesel fuel to 

operate the generator. The station's own cash shortages (and over 

extension of local credit) has drastically limited this option. 

Short-run emergency steps must be taken to provide cash to the 

lbkupr Station to meet essential station-support am life-support 

systems (see recamnendation on page 21), but a long-term solution is 

also needed. 
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Recommendation 

The R:Jlrupr Station should be authorized to acquire a stand-by 
generator, and a sufficient reserve supply of diesel fuel, to be 
available for supplyin; electricity duriD3 pericxls when the OOSL 
generator is da .. m. 

Salaries of StatiO'l Directors 

Pokupr am Mcpti are USAIO-funded Special Projects, devoted entirely 

to imnplementing \lARDA I! project objecti ves. USAID furrls pay the 

salaries of all professional staff except the two Station 

Directors. CGIAR currently pays for the Pokupr Director I s salary, 

an arra.n;ement that originally was instituted as an acconm:rlation to 

some temporary fiscal procedure problems during the transi tion 

between \lAROA I and ~lARDA II, and is committed to payin; the U:pti 

Director I s salary in 1984. There is no programmatic or managerial 

logic to this arrangement. \JlU.le not causing s:!rious problems at 

the rooment, this arrangement contains the seeds of mischief over 

time, subjecting the stations to potential additional stress from 

fragemented and discontinuous funding procedures as well as 

ambiguous lines of responsibility and divided loyalties. 

Pecommenda. tion 

USAID should agree to assume full responsibili ty for funding, 
under \lAROA II, the salary and related costs of the Directors of 
the Rokupr and ~kJpti projects. 
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ADDENDUM 

A. I., AN AID Strategy for the Collapse Scenario 

Al though the "Coll~pse Scenario" is to be regarded as a 

low-probability outcane, the possibility clearly exists. If \'"..he 

HA~ GoverniI'¥3 Council fails to reach agreement in December an the 

policy issues in dispute, and Nigeria simply refuses to provide any 

further contributions, ~ headquarters will soon be bankrupt. 

Under t.'1e prevailing uncertainties, USAID should begin 'C"I::M to 

develop contingency plans for rescui~ as much of the \lAROA II 

project as seems desirable and feasible. A contingency planning 

team should be established, with a representative from the USAID 

Africa Bureau, and from the USAID f.1issions in Liberia, Siert'a leone 

and Hali. The contingency plan might include the followiI'¥3 

strategic elements: 



A. Traini15 Center 

';;'here seems to be general agreement that the Trainio; Center at 

Pen:1al.l is the most successful element in the USAID-funded support 

for UARDA.. 'there seems to be no reason why the Traini~ Center 

could not CO'ltinue to operate as a £ree-starxling organization in the 

absence of UARDA as a parent organization. ':he Itotphanlt could 

readily be supported throughout the remainin; HARDA II project 

period, under the surveillance of USAID/Liberia. Plans should be 

made for eventually phasing-out full USAID funding in favor of a 

gradual evolution to a self-supporting regional training center 

financed by tuition fees paid by donors and participating States 

(see discussion under Section VI in the report). 

B. ':he lblruor Special Project 

~e ~eam believes that the activities at Bokupr hold promise of 

making a significant contribution to the rice economy of the 

ma.ngrove rice producing areas of Hest Africa. Continued USAID 

support for t.'1e WARDA II project period is warranted. H:wever, the 

event of the demise of HARDA as a parent organization, there is no 

justification for continuing the Bbkupr project under 

USAID/Liberia's jurisdiction. It should be transferred to 

USAlD/Sierra Leone's por.tfolio. Discussions should then be held 

',\,l th the government of Sierra Leone looking tONard the transfer of 

the activity to t.~e Sierra Leone University of Agriculture Pesearch 
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Station at Ibkupr. Any continued particpation in post-~ II 

project financing is part of USAID/Sierra Leone's portfolio would be 

a question to be addressed during th~ end-of-project evaluation. 

Transforming the activity into a national research cperation would 

not necessarily deprive it of regional significance. As the primary 

man;rove swamp rice research station in \lest Africa, its results' (if 

useful) would be transf.errable to other mangrove rice areas, and 

would be in demarxi. 

rrhe ~AT COIIq?Onent at Ibkupr should continue as a station oriented 

effort, wit.'1 activities available to and carried out in neighboring 

countries upon request and with appropriate financial participation. 

C. The roboti Soecial Project 

In retro~ct it appears to the team that USAID's commitment of 

large resources to develop a deep-water/floating rice project was a 

mistake. The prospects for a dramatic breakthrough in genetics to 

produce a high-yielding variety that poor farmers will be able to 

afford to produce seems rem:>te. Improvements can be made in yields, 

using relatively low-tedinology inexpensive iq:>uts, but large scale 

deep-water/floating rice production will not likely be 
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profi table except under c:ondi tions of perpetual subsidy. ':'here is 

no reason to believe that the Government of Mali will be willia; to 

pay these subsidies - oor should it. 'there are less costly ways for 

Hali to increase domestic rice production if it wants to do that. 

Nor is there any reason to expect international donors to undertake 

the commitment for expensive input subsidies in perpetuity. 

If USAID believes, hcwever, that ~'bpti deserves to have a fighting 

chance to prove its worth under its new management in the event of a 

collapse of ~U\RDA, then responsibility for the rbpti acti vi ty should 

be transferred from USAID/Liberia to USAID/r1ali for the remainder of 

the HARDA II Project perioo. As with the R:>1rupr Station, the TAT 

component should remain with the project to test extension 

methodology in cooperation with the existing Malian organizations 

such as Operation Ri:z:. Extension of support beyond the HARDA II 

project period is an issue that should be addressed in the 

end-of-project evaluation. 

However, the Team believes that another alternative that should be 

considered under the "Collapse Scenario", is that t.'1e r'bpti location 

be closed out an:i the remai'-l.ing non-fixed resources at r·bpti be 

redirected to l1:lkupr where some deep-.-later rice researc..~ 

capabilities exist. It is unlikely that the l'bpti station can 

develop satisfactory technology for the deep-water flash-flood 
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high-rainfall areas of Guinea, Sierra Leone, Togo and other 

countries along the West Coast. According to 1WlARDA estimates, ar.out 

165 thousand of the 450 thousand hectares of deep-.olater rice are 

located in the high rainfall areas, with the largest anount in 

Guinea. 

Consideration should eventually be given to transferring the station 

to the jurisdiction of the Government of Mali. 

D. Technolcgy Assessment and ':'ransfer 

Except for the components of TAT at ~kupr and Mopti, it is 

difficult to visualize a legitimate role for a region-wide ~~ 

program in the "Collapse Scenario". Contingency plans sh:>uld be 

prepared by AID for closing dOom the AID contribution to the TAT 

operation. Assistance should be offered to TAT staff for post-\,1ARDA 

employment (some could be useful in the lbkupr, ~ti and Fendall 

operations) . Plans for disposin:J of AID supplied '":A": equipment am 

supplies will be needed. An evaluation of the 

experience-to-tennination should be conducted, and a record made of 

the lessons learned .tor possible future use in \lest Africa or other 

regions of the world. 
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A. II. A USAID Strategy .E2L the Peconstruction Scenario 

\Jh.ile the "cptimistic Scenario" contemplates the survival of ~lARDA 

as presently exnstituted (though on a somewhat reduced scale), the 

basic structural/organic weaknesses would ~rsist. The long-run 

viabili toy and effectiveness of ~lAFDA would still be in doubt. For 

those donor agencies anl Member States who still have faith in the 

desirabili ty of sustaining a suprar.ational regional organization in 

~vest Africa, some fundamental chan:Jes in UARDA's organic structure 

should be considered. If the "Cptimistic Scenario" does not 

prevail, then fundamental changes would be essential to prevent a 

total collapse. 

One of the structural weakness of HARnA is that it depends for its 

sustenance basically on three separate entities - t1ernber States, 

CGIAR, am USAID - in atout roughly equal proportiol".s. ':'he 

defection if anyone of the three .....auld destrO".f ~lARDA as presently 

constituted (unless the other two filled the financial gap, ' .... hich 

seems unlikely). Each of the three place different policy and 

administrative demar.ds on HARDA, sometimes conflictin; demands, and 

HAlmA cannot afford to ignore or alienate anyone of the three by an 

unambiguous resolution of arr:t conflicts that might exist. 7.he three 

supporting entities themselves have failed to establish a mechanism 

for resolving their conflicts or coordinating their poli~j and 
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administrative requirements. '!he current financial crisis faced by 

\lAROA., and the fortuitous coincidence in timin; of the CGIAR 

Quinquennial Peview am USAID's Hid-term Evaluation, may well create 

the conditiCJnS for the three "sponsors" of \JARDA. to face up to these 

conflicts and structural problems and take concerted action to 

rescue \lARIY\ a.rxl recc:nstruct it on a sounder basis. 

A "Reconstruction Scenario" implies, of course, that a high value is 

placed on the institution-building aspects of the ~ assistance 

program. 'Ihe team has noted that t."1e \lAROA II Project Paper does 

~ incorporate "institution-buildio;" as an objective, nor does it 

explicitly place a value on the political or psyChological value of 

\lAROA as an instrument for promotio; a sense of community arrl 

cohesion a.m::mg Hest African States. T-d.ldng this at face value, 

there would not seem to be much incentive for U5AID to incur 

substantial bureaucratic or financial costs to participate in a 

(""OOrdinated salvage operation with CGIAR arrl the liernber States. 

Under the present, somewhat ambiguous, circumstances USAID may not 

find it expedient to exert leadership in the effort to reconstruct 

H'ARDA. But it could make it clear that it is prepared to 

participate with other donors arrl Member States in a rescue 

operation - if a:;IAR and a majority of the tiember States strongly 

indicate a desire to engage in such an operation. 
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A. 'ille Shift to CGIAR Alternative 

One available strategy would be for USAID/Washil'X]ton to cut its 

losses so to speak, and shi ft its support of HARDA to cnIAR. USAIO, 

bein; a member of CGIAR, could take the position that whatever 

general interests it has in supportin; WARDA as an insti tution could 

be discharged through CGIAR. Even though the bureaucratic pretence 

is cultivated that 00 USAID nxmey currently funnels through a:iIAR t,=, 

'tlAROA, the fact remains that USAID funds help finance CGIAR '3 

overall supp:>rt for all IAR: I S including vlAROA. 

B. The Concerted Effort Alternative 

A more forthright strateg'.1 would be for USAID to participate 

directly, and overtly, with CGIAR and t.'ie Member States in a 

concerted effort to reconstruct 'WARDA. 

In the event of an imminent collapse some type of "Peceivership " 

arrangement might have to be established to manage the short-tee 

transition to a leaner organization. Perhaps a Transition Co~nittee 

could be established comprised of a representative from CGIAR, a 

representative from USAID, and one representative from the Coverning 
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Council. This Commi ttee could undertake to obtain minimum financial 

commi tments from all parties for supp:jrting llARDA through the 

reconstruction pericx:1 and beyooo, and should be empoNered to make 

the decisions necessary to: 

contract for a comprehensive management and financial audit 
of ~JARDA' s operations, with an internationally recognized 
management consulting firm ~ 

engage the services of an organizational design team to 
develop and evaluate alternative organizational structures 
for a reconstituted HARDA; 

assess the capabilities of, and need for, the existing 
headquarters st.'iff; 

schedule selected Headquarters staff terminations, as 
needed, to bring expenses within expected available funds; 

allocate remainin:; staff to the minimum essential positions 
in headquarters, or to field operations where possible, 
pendirx; final resolution of the structural question; and 

develop a recommend organizational structure and a new 
organic framework (a revised constitution or equivalent 
implementing document) and present it to a plenary session 
of donors and interested Hember States for approval, 
modifications or other disposition. 

Among the suggested improvements in a reconstructed HARDA. gathered 

during the team I s review, a few key ideas seemed to recur with some 

frequency, including: 

appointment of the O1.ief Executive Officer (now titled 
Exeo\tive Secretary, preferably re-named Director-General) 
by a donor-riember State selection committee from a 
world-wide roster of internationally-renowned development 
agency n~gers (not necessarily either a research 
scientist nor an extension specialist). This would be in 
lieu of the current methcd of electing an Executive 
Secretary from candidates nominated by r1ember States with 
all of the political hazard that process entails. 
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appointmp..nt of a representative from the major donor 
agencies (primarily CGIAR and USAID), together with 
representati~,es fr.?m Hember States, to a newly constituted 
Governing Board (1.:0 replace the present GoverniD3 Council), 
empowered to make policy for UARDA on the ba~is of a 
majority (or perhaps 2/3) vote. This would he in lieu of 
the current practice wherein only ~lest. African States are 
eligible for membersLlp or the G:lVerniD3 Council, and any 
single state can ': .::c:o cha.rY;es in toJARDA' s cansti. tutiona1 
structure or policies. 

~liminatiCl'l of the current position of Director of Finance 
and Mministration, and establishment of a Comptroller 
position separate from the Administrative functions. The 
first, occupant of that position sr.culd be appointed by t..'1e 
selection commi.ttee from a world-wide roster of 
professional ccmptrollers~ 

elimination of the function of the FAD representative as 
"Acting" Ex~:lti ve Secretary during the absenr.:e of t.'1e 
Executi ve Sect=tary and Ceputy Executive Secretary, a role 
not sanctioned by the present HAROA constitut.ion. 
Considerations c:ould be given to elir.rinadn; the FAD 
"liaison" role a~ tog'=' ~1er, and according FAD the 
opportuni ty for me.'1lbership OIL the Goveming Boar:i if it 
were willing to provide continuing financial support for 
HARDA: 

ei ther eliminating the post of Deput:' Executive Secretary, 
or converting it to a full-pledged Ix .. puty CEO, with 
"Chief--of-staff" responsibilities and functions; 

establisl"lnent of a rrodern internal audi t operation 
(inclt.:dir.g management audit as well as financial aooit) 
staffed with qualified professional auditors, and 
supplemented by a rrore professional external annual audit 
conducted by an internationally recognized commercial firm: 

provision for automatic suspension of Governing Board 
membership and voting rights for any men~r state or conor 
failin:; to contribute its annual assessment for three 
years. Under t."1e present arrallgelOC:J1t, r,1ernber States can 
vote to terminate membership of aJ:roj ~tate in ar.rears, but 
have never done so though seme ~1e.ml:::e!.' Sta.tes ha.ven I t. made a 
full contribution in the last six to ten yea:.s. 
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