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INTRODUCTION
 

This was 
the third meeting of Eastern and Southern African Senior Agricultural

Research and Extension personnel to discuss systems based On Farm Research.

follows previous meetings in Nairobi in 

It
 
1983 and Eldoret, Kenya in 1984 in the
 

context, of the informal network on OFR in the region organised'by CIMMYT. 
The
 programme (Annex A) for the meeting was developed by congultation with senior
 
agricultural administrators over the previous twelve months. 
It contained a

significant training element and with this 
in mind senior representatives from

five universities, including three of the largest agricultural faculties in the

region, were good enough to attend. 
This report is 
a record of the proceedings
 
of the meeting.
 

One or two aspects of the programme deserve comments. During 1984/85 several 
research and extension directors in the region asked for evidence of the

effectiveness of a systems based approach 
to On Farm Research. Seven countries
 
were asked for country papers giving the history, achievements and problems

of systems based OFR in 
their countries. 
 These papers, the questions they

raised and 
the responses to the questions are'found in Part I of the report. 
As
 
can be seen 
from the papers the institutionalisation of systems based OFR in the
research and extension services of the region is 
a phenominon of the last three
 
or four years. Building effective research capacity is 
a long process and
 
probably a ten year horizon is realistic once a country has opted for
 
institutionalisation and resources are forthcoming to fund OFR programs. 
 In any

evaluation it is imperative to 
assess whether the concepts are getting an
 
opportunity to prove their worth.
 

Even though the 1984 meeting in Kenya (held jointly with World Bank, USAID, EEC
and other donors) focussed on OFR as a research/extension linkage device, many

research and extension administrators continued to raise issues on link'age;

with technical research, with extension and with planners and policy makers.

CIMMYT prepared a set of briefs 
on these linkages issues and circulated them
 
to participants a month before the meeting. 
Group discussions on these issues

made up Tuesdays programme, the briefs and summaries of the discussions make
 
up Part II of this report. Finally 
invited speakers addressed three other areas

in which administrators had expressed interest. Training for OFR with particular
reference to the role of the universities, Networking in OFR in the Eastern and
Southern African region, including information exchange, and the role of the 
LIternational Agricultural Research Centres in OFR. 
These papers, with the
 
question they prompted, make up Part III of this report. 

Both CIMYT,'and the participants at the Maseru meeting owe a debt 
to the Minintry
of Agriculture, Lesotho in general and to Winston Nts'ekhe, Director of Technical

Services in the Ministry, and Musi Matli, Deputy Director Research, in particular.
Their enthusiasm and help with the organisation and logistics were indispensable
to the success of the meeting. We owe a special debt to the lion. Minister of

Agriculture Hon. L.T. Matsepe, for his time and kind words in opening the
networkshop, and for his emphasis on the importance of the topiq of OFR. 

Dr R6nald Cantrell, the Director of CITMYT's Maize Programme, welcomed participants

on bealf of CIMMYT and gave an address emphasising the dependence of CINNYT onstrong National Agricultural Research Services. This is reproduced below. 



2 

MANAGING MAIZE RESEARCH 1I,'I 1.1MITE.D RESOpgIES 

by
 

Dr R.P. Cantrell, Director, 
 CIMMYT Maize Programme* 

In this paper I address an issue about which we at Ci>..IYT have not spoken verymuch and have written even less. That issue is the managment of national maizeresearch with lisited resources. We have been ore or less silent on this topicbecause we are still in school learning sowe ba-ic lessFons ourselves, not because 
the subject lacks importance. 

The skill with which n'na;ers of national agricultura research allocate scarceresources has acquuiid special siagnificance for us at (AIAT as we have coe tounderStand m:ore fuIly our interdependent rel atIMoIShips th notional progro-as.1.;iat we have realized is that the cost-offectivenss of our Dwn Work in devel usinagricultural technology hiages upon how wen 1 national programs apply their own
resonrces in adoptig 
 ad applying that technology.
 

The literature 
 on this subject is rich and varid. NuInerous studies have beendone on the oranizationa structtre and cost-effectiveess of both national andinteraationl1 reseuarch. 'The re lItion betweena the two roeoeived much attention
in a study recently conducted 
 by the C( LAI Oil the impact of the internationalagricultural research system , incl uding ho th the centers and their cooperatorsin national programs. Many othecr studies propose decision making models,
of them very' elaborate, for allocating 
soNe
 

resources to nationsl and international 
agricultural research.
 

One of these models 
 may be of interest to you. It is oatlined in a paperentitled "InvestMent in Agricultural Research: Some Ecouo;i'ic Principles", which
 
w:as prepared for CI,'.2IYT b,, Cconomist 
 Grant Scohie.steps that ran lIe suggests several practicalle tak ra to determine, first, how much should be invested inresearch e id, second, hoc: the research budgp 110iotid1e allocated. For distributingfunds among zones, roc:odicies, or projects, Scohie says tiat the simplest ai(dMost Usefiul initial step is to consider the "size of the industry". in t!)c cas,of a commodity, this would mean its share in totolthe val e of agriculturat .'ut-put.Scobi - goes ci to point oxIt that this cr;.teroi is Sel doS enou)h by i tselr a Idthat various tradeoffs hav, to he made. 'Po assist in this fairly subjectivu
process, he supplies 10 additionual criteria, such theas amust of calories and

protein supplied by the commodity.
 

M c oosen t s anbOxit xagaping scarce resources for maize reearch will be ofa diffarent iatire fro!.i those of Scohie and other econmists. I am assuming thata certain a:,cunt of funds has already been allocated to the national :naizQ
proni ra;i and that this aTlouit is inadequate or just barely sifficient.to share I Would likeosfeof my o'n e:operiicu in the public and private sectors and somcviews this L::pcienee has given me on he role of national nrograni research and
the oaagerieritOf its scarce resources. 

As I mentioned earlier, there is an interdependent reltionship betwecn nationaland interational research. Intenational i nantitts and reginl programs ,cre.established to strengthen, support, and cemile:nrn the work of national researchers,who remain primarily responsible -or developing and transferring improved 

Director, Cl2NYT ',aize Improvement Program, Fl Batan, Mexico 
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agricultural t2chno logy to farmers. lnternat inal research can never serve as 
a substitute for national programs and1,en th, cont rary, depends for its own
 
effectiveness on the success 
of those programs. 

Let's look at a couple of maize research activities in which it is evident that
 
certain 
 furct ion;s can be carried on only bj the national maize rpsearch programs.
First, germpIayn5 developmsent. The improved mai:e gemp1asm developed and distributc 
by CIM-YT is all inteinadhLate research prlhie t su!{table for large arc-as, which we 
term "'mega-environts These enICompl1ass Many siallor maize grow,'in- niches that
 
are distinct hut similar in characteristics such as elevation. Because these 
areas 
are so nlulhieyl.s, it would be imposs )ilefor us to produce all the finl products,
the finished varieties, that are needed for every developing country, 

The vital task of making these raw materials into final products is the 0_clusive
 
responsibility of national researclers. They are in a far better position than
 
we are to know what characteristics must be incorporatel 
 into CIMMl Varieties,

in addition to the broad adaptive traits these varieties alircody posess, to make
 
them acceptable to farmers ini a particular art a. 1e!0 can provide warinus types

of support in this Process of fine tuning varieties, s1(h as training and research
 
techniques. But we 
 cannot carry out this task ourselves. If it wi-re not done

by national pro.,:,rcms.h;,
the1 our intermtiediate research products would remain on
 
the shelf bcellfitting; no one.
 

The same goes for the other goods and services that we provide, Such as 011-farnm 
research procedures and other apnroaches that can be Used in dealing with crop

production 
 robl ie:s. These sorts of problems, wich arc sito-specific, can
 
best be resolved by notional researchers 
 who are fami iar with local circtmstances
 
that have son1 barinq; on zhe problems, not by an internationa] center or
 
regional programls.
 

Agronomists in our regio.al programs are busy en0ugh already keeping Up With the
 
work of as many as a dozen or 15 nation;,1 prograns. They do net have time to

conduct by themselves the research required to solve allal;rolloslic problem in, say,

Zambia. We in >iuxico are ill an even less likely position to address the problecm

adequately. The levels of mechanization, availbiity of chemical fcrtilizer,

and other factors 
 vary too 'idely bti:een one coUntry anId another to ptclIIit such 
a long-distance approacih. Any solutions that we propose would be fully

applicable only to Nle area in which %..'o,
developed them.
 

The fact that we do not conduct this ty;e of research at our ieadqun rters in
 
Mexico source ef bC'.'i....~ Lmny
iq a nt... Cl. ."1YT v isicora. After having made

the reuds of our expetnIat stations and seen out iermplasm dcelojmlnt work,

they often ask, 'Teil1, 1ere is .y'ollr agronoMy program?"
 

The answer is that, altho1gh w1, have a,-;rco.i,;tS On our headquart-ers and regional
staff, we do 110 iiv._ or e1 ne cd an a'iromn:sy program. This research is already
being carried out by those who are in a ut ter position to conduct it -- namely
the agronomists, il nation l progr,.is. 1,y shuld we try to do in Me:.:c work 
thIait is 1est lofL to a na ionI re:,rcher iln 'Ia Iawi? Our o1n time and reSources
 
are better spent in supporting, the K forts of 
t1ose in the national pro.lram.
We can do so by assistinn ' h econ om;ic hurv,,,s that pinpoint agronic and other 
problems, by pyo cidng il-countr and in-s-rvic, tiaining in techniques for 
investigatltIe and solvi '1 those prob c!:s, and Ib consu]Ltin %ith llatiinal 
researchers as tlty (At It 1 to i1-- r520 and move fonard wit their cyeporiment 
statioa anl, r'sc,; oih:I:; o-on-frmm er 

What. ilave triad to describe is a division of labor in vwhich CMOMIYT supplies
intermediate resrt-h prCduct; and Pitional rCers::: deveiop and deliver tie 
final products to la r -ers.CecoIlS th :.he1stde" .i oLeffctive way of 
apportioning rese:rch responsibilitic-s and scarce resources with which to fulfill 
them.
 

http:progr,.is
http:regio.al


I would a1 V)xlikex to toysi, in l ix;i;i , tih:it at thx is e ne'i ther of us ha; any
 
bIx iltCS.; hc'xOl:xiO in l; e tho Si ,,'-r ,x',i:xi, xE as.ax
ix Nxiv cd V oi 1 i ;. xi 

biote lioi , ' i.:hi %ork i; 
 V\'iy . xx !'.,\od Jtxx:!()k-ii" x';xxx.xViJ r .i,5n 

litieS 'Ind cX.trt:t h:.sidtvi:;idcS. I .l:,i'x" lie proxrmr., fan xe
IiV t II :l l 
research in limited to ,':it x.o-k oniWide cro s.stes. lIn addition, Wc %:ill try to 
Stay abrUU; of dCVx lxx;::1uit!; in biot-ccioloxy aitthe ulnieirsiLtics a n d other 
insrituti,xxs At ,W' U: xor, i: lcixig don," :e will apply the ne,wv
 
developed ti]. lilt thy ar' applicabl e. Eut WO will not coiduct rtscarch
 
oil the tools _ L~sClVe..
 

Another nissuctliat cowitS; piii deeiding,,owto apportion research rxsks and
 
resources i; tSe division of laior almong nat.ion:l pro'griiAis within a region.
 
However this issue is Ycolved 
 in dtil , it is proliy not wise for a singie
national p xi to of 111don com:pltely iny :major resxearch act ivi,. Tl is is 
especially tine of lonrxut0r projects much as plant lit di xig,whichca"n be 
expensive arnd t ime couull ii 111 tit Ce is pa 1t i eul a i-I v wast efu ofll to i , 
resourct s if ) pori ru : i ibandon d and t hell Y(vi v'I liter. onlya ireedii Y1 ct: 

do youx pay th2 start ing,,cot.s tWicc, but you lo;e ielIe Qx what Was gainiCd
 
before the first liree,lin program was cut. Ci xlexiitiaIeCxs will oftn dictate
 
reduc io in -i 11r,an J ioituiiticSlen :y arisx;e for sati Slyini the need
 
beill1 ; inct by tht pie more cheapxly throuih cooprat ;ioi with 
'mother na tional 
institute it) th re ion. Eve'n so, a rcxilnallitof that progiraml should prol Ibly 
be kept oil so as to 1:1iitaiii soaile co nt inuiity iii t Ie re carch St laff andand is , 

ill case a clil; e of ciiciimlstaiices at .; it nlectnsa ry to ltolite thit progran
 
to full st ruIt L'th. 

The (Iegr', t 0 tihe LS of Ma i;t'l.1 ich I'exIui i'Feiitln Itnea, ih axld prtoduction car be 
satisfied thrxoug'h re'ional coopero tion varien widely acexdiNx, to the activity. 
In some types of resc:lch, almost 11o colqerotiio is possible, xiiiit in others 
national pxor'r-x:S can b aliost coxmpletely iltedepelndpnxlt ior exa-::ple, several 
programs; in a region should be able to take adv Uiiloge of i-c;eaclch ot 1:aize
 
utilization or :Iorl-e mutIhods. But there will be a definite 
iiit to the
 
ixixer of count ris thal canl benefit from their niti.hhUrS' inbred developn'nt
 
progras, the prodt'cto 
which will be restricted iin their adaptationx. An even 
more e<t rc;:l cXa t 1 be a pood hybrid coxxbi ltiOu dIext:il would 've1opd b' at n:aional
 
prot ramt. Rlather than beii 
 ghItr!IIOutregion, th;S valabtisi'le 

should be .Uacdcd jt alously (as pxivxce coimipalxie; do with their hv r:'s 7'nd
 
sold at a prof i that 


shired ti the Yesourcc
 

1.'It help Cover the cos[ of national rc.urc h. .'cot:ier
 
examii eple' '' li th(tx' lil:iddle rt ulWi "Oex iltl-cIdepCIx. xICii n(l,
ixi and 

cooperit- ioli i , c' ox,i V'll-ietlixd hybixld tx'-tiiig. Many counLtries st'n'd to
 
gain from thi t'e of cooperation (resxearchet:; ill T']iizi>miia, for n'c''::ple, clln
 

their xiheilagles 
networks can ne,.er substitute entircly for a naion: 1ortigral's own breeding 
effort. 

readily benefit fit;:i th t:.perienee of o' in Kenya). ;ut re:s.ictial 

The brief reference I ju-,t mad to the pract ice of privilt U sector agrticltu'LUral
 
ree-iarch bri ixxs :e to il next 
poinL. For fi'.,c ears I wor.'ked as a plant ',raedec 
for one of tic large private sued colpnies in the U.S. Moro rucee,lI i ve 
had the chance to get to know and iwork with stitilt ist 'iii '- rTpvitlic reSo, rch 
or01anizatiouxs :roundl the wor. ()ne difPfc-cIx ieLVen t'hesC t'o types Of 
orgallxxiz iollS ha alxavs xstrink ie as ii-.pxcuxl Oddly t'!o'''' it is toS_ter, 
thce r seource-r- cix privat C cOl::pial eS t lhxtL txmi lx; itlIllll U tIt L'ti -s t Yest,tcC' 

effectively, 
 not the fna ionadl restali inx;tit iL ms opel:ti:n x enn:re , lie 
fund'; . The Opx it AiU shimtld be true. Stctxr-e funding; oi'ht to be a sire:." 
incentive for adm::inistrator s of public-.refideh rcsua ch Iot ad' pt in 10, ~ttile 
their resources. This incentive should be at It'tl axs strong as the prfi1 
motive that partially c-p]ains the efficiency of the private ec,:mpanies. 



The dti I f c ':c t i 1 m t I ' 0o' , ) iitSe , it'' a .'Cak ( X1)1, I Ilil 11.TI fotr t l ,cre tea­
utfici eniy ,,f ,,nv Yiivaitv co; pci iec .i 'I,, rcill rccs. A I chiISt rol,0c­
out i.f;t p p Lhilt H!,:cs ta; i, p 'lili tH thei r reit' clh and ill


'c ai1 O s . i
do0cU~utn il. lhiir rn:cardh plans;. Tha Id'i s ioils of thIc eoilpaIIi e. aI): Ulmt 

priorities and al locat i)n 
 f resolrc.', arc :mIIst always ha;ed on well-dBfined resea rclh ,oijective.LOr pr,,du: ,s. 
 ' r.t;! ,]nH -t is,t lHat ional proi;riis I havetobserveI d,,vo!o a' doy'''' it hc;r ru ''fl h plan; accaid ng t, tipics such asgerlqt:;slil Qiruvun"Li i1, agwn-mlH~y, ludihl3 y- and so Jorth. 

The werdin'ss of this approach is that, although it Qiii;lt add s oieting to
scicatific knowled, c, it does not lead to raipid p1'ogriu.s in so lvinig problems

that limit the product iviLy of farmers ' ieSrOUrc's. Pather thall bring toge'ther

the various Sp1ecial ists 
 needed to solve theHse pro'lems, this approach encourages
researclhersi; to contilue working wit hin Ih, conifjinesa of their owin academlc
 
disciplios. As a result , leir work 
 lacks the Shirp focus it must have to achieve 
defiite tObjeLvcris that justify the inve.stment- in that work. 

Let us suoji.iaS that a nat.iolid p1)70grah decidets Lo bnanion Hie topical approach
in research plauning and to organize its 'erk more according to rese;arcl objectivesaid products. i1at will Litisi.ean in pract ice for tiltadiinistrator of a maize
 
breeding program, for 
 Saple? a iill,Such decision first of all, require that 
programs staff members, from M e leader of the crop programn down to the individual 
re'searchers, reevaluate their priorities according SpeC ifi cil, 1irodtct needs.
 
Their aim should 
 not be just to develop imiproved gm'ldasln, but to produce a
 
specific nuilber of ,,arietius over a 
 cerLain poeiod. These shoul fit a well­
defined dscripltion that include'cs grain type, disease' resistance, and other 
characteristics that the cot-rys farmers require. 

The exampl of a maize improvcment prog?raf is probably not the most appropriate
since ilny national prograls have already done a good joh of identifying the product
ieeds that mucist he Met by Liir maize rcc'drs. But: iis examlle is the simplest
 
one for illustrating ho tlt, product orientation Cail be applied.
 

llavin' defined prolduct needs, ttlc' researchers' next step is to work backwards
 
from those objtctives in irianizing the resources 
 that will be required Lo reach
 
them. It Will undoubtedly at 
 that point be necessry LO make so\'e difficut, but
ext.remily iriportal- t, prioriiy decisions. , ork tilat (oes not centribiite to tmooLin,
the product n'ed-. rill 
 alve Lo liediscarded and persoiiiel shifted to W;entwore 

tasks. The;e dcc-i. tIS OcuJlt to Ie Iade I)' ti' Sr ioatists Who are engaged in

identiLying objectives and collducting tice research to fulfill 
t-licil,and sllould then 

passJ Up to rt.earch administ-ralorshe for review. ie process of a-poiortionii,
'esourC's should tus operate fro:1m the hottoim Lo t'he top of the organ'zation and
 

liot vice versa.
 

This approach may fit first seem odd to many of us 
i.;hio iemr trinced as res'earchiers,
primarily, I tWink, Ic'c:m-e of some deficiencies in our training. I was taught

to deliver research iroducts , IMLt no ol' t ld 1' h1w,: to dccid' 
 what those products
shout 
 ho. Aid yet- researcers ustl assuin-c responsibhil ity for defining'product
needs if the producc oriunt ati Il iu Iffalifrin resources is to work smootilly. 

In the case of a breedin.fg pro;r':.I, thie intrnitiorn;l coluterSCan he 
especially 
helpful at this stage by providing gcr-iermplas and so)!: -, :sl;istaInce in the use of

that material.. 
For e::ample, if ri.earchrs 
in an At ica, iflioflil pr'ogti.raildecide
 
that their most urgcnt germpla.sm nced is a strea'fk r.. istant 
variety, they need niOt
 
go to the troible and 
expense of scrueoinh for streOak ltes istafice . TIheOy catinobtain 
resistant :iaatrials froim he CIMYTi11'TA Nait Proraaiz in Nigeria and thel direct
their resources toward developing a finat tie crnfinisihed
p rodtuc t HI resdstant 
germnplarm.
 

http:germpla.sm
http:breedin.fg
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In part bectue hlterw ::ieitl and rciul aioci ctmcc to crop hcudin, is 
relatively acbutJinut , it ;, ,v tc :'t inc for n.ot i Icr'r,:: to dev.,te :5rc c 
resources to oet inn gen A.1mlQ (ct Wyes than in rvAt II' inwce,;ary. This, I 
think, is a very cancou Mis:iallocation oif o:h;i,rce-:;, with s-ri ,us consecluences 
for miaize research p rr Over emphasis; o:n iiize impvt-e:ccott t call be very 
damaging to the.dWcli e-vCit of otther ohj.ctive: -- effective Cccronoocic research, 
for example -- witout which the improve germplacm mhay never confer any benefit 
on fanners. 

Already, the products of most national main, iicpravuciient pro:,ra:s in Africa are 
at a more ad',.itned stage than those of their aigrono:mt reseaich. This situation 
is exactly the opposite of that in which Amertican fcirc\er.; found theselves 
dritin, the 1940s. 1heir crop production practices were frairly sophisticated, but 
they lacked pcriplas ,.that could take advantmae of guod tcan ccet. Not uintil 
the new hybrids 1n ccate ,.'idiCIy aviIa;)e were thieOSe f'Irmers al e to lift their 
maize yields off the plcteau that had been reaIhed.
 

In Africa it is the crap production proble:s that are more lintiting toi maize 
production, not ca lcck of gercjasm;m. For thiat reason it is eissential that the
 
notable achi e ucents of national maize breeders on this contin'ent, be balanced
 
by equal progress in the formnulation of appropriate crop production practices. 
I am convinced that only hen will national programs be able to make a real 
itipact on iMaize production. 

Correcting the imbalance th[it now exists will require maize research admtinistrators 
to reapportion resources between crop ilmprovmoitI t and ag rononcic research, ch-nne. l1in:, 
substantially cn: funds in to the latter tian it now oreiceives. They will also 
need to subject their agronomic research to the same process I have already 
described, in rel,-t ion to crei improvemenet progams, of recvalating priorities 
accordin to sc;pecific product needs. Al though I will. return to the subject of 
on-farn research later, I shotihd mention here that it is no accident that the 
programs hayirtn the best balance between crop imp rovCcbent "Indc agronomy also tend 
to be tLose Wi th active on-farm prog ramis. 

Since the products of .gronomy research (informition) ace less tangibl than 
the geincplmac:: developed throuch plant breeding, do iining the cro:rnocy program's 
product iteC(S till Lend Lo he imtore difficulL. Vlve~teoess, this task can be 
done in very much the sc'e, way as with a crop irpprovc.c5nt prIc.cta:a:. ior both types 
of coic, you can icccainc the prccess of settng hri.aritics cn: choosing- cjoctives 
as being lik e a pvrn:.id. At its peak are the ptri2aM's objectives, which in
the case of cn , , lu'rr'-will he a .set of i"proved ,,u npctices 

designed for p..cciiic fa ccci circumestances. The broad base of the p'raccid 
represents the nu:cerous options open to researchers in the in','estigation of
 
maize product ion pretl'c:s
 

As with real prccc:ids, getting from the ba;e to the pealk is the tricky part. 
What happens in pan' national programsc is that r msarchers atk separately on 
various aspects of iroa-v_. (Voil science, we.ed cutrl, ,an so forth), cach 
following his on route tolard the peak. ito h all n'ay,"rei-ch the objective 
(infor:cmation on soil f rti lit' , plant density i h i -ecc:.ndations), theerieido 

research prod :Li do not ',,c'es.ril bear any r'tatile to c-i, .:".,ther. hat should 
happen is that the vario s SpeciaIlists ti tt to s t ,:t froiCte base toeLher, 
making joint decisions inws,.leti,, re:etarch options a: qottionng resources. 
That way nkcn thieir path ccnv.i- ait the p i o.f th y :, the resell will 
be an integratcd "ncac', of aroino-tie p'ctic,;ttrn:: for 

Once national researchrs lave estall ihted definlite proitutcL colS that are
 
within their p-qra. 's capacty and dividedtp tin reosIrcce, avmilable for
 
achieving those goals, program staff should ne-ct e.irefully d , -tlciic.,-t
their research
 
plans. This step, which I concsider an esent itl one, offers a number of
 
advantages that far Outnoigh tie expenditure of ie rcuircd.
 

http:pvrn:.id
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First, carefully documenated r;earchl plans h. ter cnable research administrators 
to evaluate the way in Qhich pio rii ; havt been es tall ithed am' resources 
apporti ed. A secomd bune it is that in the nualerou , proj ectS chat require awell-coordinaLed mu]tidi.;cipli nary effort, detailed reseanarcht plans can greatlyfacilitate cooperation brtweea researchers of variolts discipl ines. A third
point is that these phans become a useful part of the 
 national program's itist;oricalrecord, a resource that can be extremely usefulI to future researchers. Wi thot
this information it is difficult for the national program to maintain continuity,
especially duringtperiods of high staff turnover. 

All of the steps I have outlined asofP -- prinrity sett ing, al.loco tion resources, and tidocumentation of research plans 
of 

-- require an ample stock ofaccurate information. Re'aearcers and admin istrators cannot mtake sound decisions
unless they have a clear picture of farmers' needs and circumstances. They Itustalso be well informed about the iharacteriatics and performance of researchproducts that migit meet far-mars' needs. The inbest and most cases the only
 
source 
for some of this inforation is on-fa-at research. 

Tbis is hardly a poit 
on wh ich anyone here needs convincing. Nor is there

much net. that I can tell this group about how to organize and carry out an
on-farm research prograi. 
 I would sLsply like to stress the aspects of on-farm
research that could contribute to the process of 
priority setting and 
resource
 
allocation.
 

One of its functions could be to set limits within tthich researchers andadministrators establish their goals and uanage resources for reaching them.These limits could be set through a series of on-fari trials comparing the
local variety under farmer manatgettent with the best 
variety (a single-cross

hybrid, for example) under exceptionally good management.
 

In a developing country where most farmers are still many years away from
science-based farming, 
 it might seem like a waste of resou:-ces to test hybridsunder management ttat farmers cannot possibly provide. 
But in my view this useof resources is well wortt the gains to research management. By establishingboth present and potential maize production and the breadth of tihe gap between
them, results 
 from the kind of trial I have mind couldin better enable researchersand administrators to 
define short, medium, and long term goals. In many cases
almost all of a national maize program's resources 
 will be devoted to tite
short term goal of gradually lifting yields 
 above the lmer limit. But it will
still be useful tor this program to have a clear idea of its more 
 distant 
obj ect ives.
 

Thinking about upper and lower limits brings tc mind an experience I had as a
young man growing up on a farm in West Te:a. My friends and I spent a good part
of our time riding horses. In racing up and 
 down the road, we often passed byan old tnan, a neighbor, riding his mule. We made jo.es about hiIt, and he knew it.
One day he challenged al1 of 
us to a race but reserved the right to choose thetrack. His choice was a dried-up, sandy river bed. Oin tie smooth, straight
road where we alway; raced, there is no quest ion that we would have won. But onthe old man's turf, we never had a chance. 
As the imuleatdded off into thedistance with its rider, we rentained behind, our horses still floundering at titestarting line, knee deep itn sand. The speed of the hor ses didnt count; what 
mattered in tihis case was the speed of 
the track.
 

Most fartters in developing countries are like that man and his mule. They knowthat on their land and with their own ltanagelettit, they can always count 
on thelocal variety and that under tie same condition:s a sintie-cross hybrid doesntstand a chance. Tfite researcher's first responsibility in this situation is notonly to know the speed of the tracl -- to understand what oflevel productionfarmers are capable of now -- but to imliine Abhat the speed of the track, or 
level of production, might be in the future. 
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Having establ ished tl.ese upper and lower lmi t , rea'tea-chers can then t
 
priorities for ha] anced cro,p 
 i::::rove::.ent ad a' runooij ronirch , and establ ishobjective: accord in, to de fi nit e product need. . 'This, 1 aim convinced, is themost efficient way of : 2 ;carce resources for maizi research, and the
 one that will ultimately enable farm:!ers to move from 
 the river bed to the race 
track and exchange mules for thouruughb reds. 

DISCUSSIONS ON PR CANTRFIL'S PAPER
 

Dr Ndimande (Zimbnbwe)
 

Disagreed that geruplasm 
 research is in advance of agronomic research in all
Cases. For some countries, short on research staff, little 
 germplasm development
work has been done on major crops for marginal areas or on minor crops. 

Res pons e 

There is a contrast with the US situation of the 19 4 0's. Their yields were at a plateau with available varieties. In Africa today variety trials on research
stations commonly, give 2-3 times national average yields.
 

Dr M. Avila (Zimbabwe)
 

On the subject of nutional versus 
 international research responsibilities,
the CIl.IYT breeding prograrc- have 

does 
ways of taking account of the need to breedvarieties suitable for farmers who for example are interested in stover as well 

as grain yield 
or who want maize varieties suitable for legume intercropping.
 

Response
 

The approach adopted is to 
get material into on-farm trials under farmer
candidates as as
soon possible. 
 Can breed for characteristics such 
as canopy
or stover production but not directly for intercropping (ie. select under inter­
cropping conditions).
 

Dr Dehele (Ethiopia)
 
Mr Nts'ekhe (Lesotho)
 

Agree with com.ient that management is more limiting in general than germplasm
in our countries. Ihat national programes look for from IARC's is guidance
and general principles of research methodology to theaddress agronomy and
 
management problem.
 

Dr Ndimande (Zimbabwe)
 

Staff shortages are a characteristics of national 
 prograntnes. What youdo advise 
under such staff shortage situations?
 

Response 

This is a common problem. It points to the need to force researchers to work
 
on integrated programmes. Administrators should 
 evaluate researchers' work
 on the basis of how w.el integrated a product is generated 
 by researchers. Thusthe generation of inforpation on soil fertility is not enough. It should also be 
related to a complementary set of cultural practices. 

MIr Tsododo (Zimbabwe) 
Dr Dafalla (Sudan) 

Even with indigenous varieties there is potential for improved yields. Why there
is such a differcnce between research managed and farmer managed yields is amajor question that needs answering. It may be an extension problem, resourcea 
problem or a technology problem.
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Res pons e 

This is a major argument for OFR. OFR should identify where the real problems
lie and this should direct trial activity. It should be stressed that deciding
what to do research on, should be a major responsibility of researchers. A useful 
start to this is to i,]-t ify the upper and lower limits of yields so that specific
short and long term goals can be set in a research progranime. 

fr M. Ngw:nya (Swaziland) 

A prob]ic in attempting to develop an integrated research programme in many
countries is the lock of research staff. This means that research progranmes 
get started if and when appropriate staff are available. 

fir S. Kean (Zam1bia) 

Trainin,,, of agronomist:s to take an integrated perspective is important. Current
training stresses e::cellence Within disciplines, more training needs to be given 
on appreciation of intgrating research to produce specific products rather than 
to work on discipline topics. 

Response
 

Administrators can contribute by insisting on the adoption of an integrated
approach by their research staff. The development of well documented research 
plans based on specific products is a way of doing this.
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PART 1: CuEN SY P:"I:Rs ON 'RO;ESS I ) 

INTRODUCTION AND GUIDELINES FOR COUNTRY PAPERS 

As noted in the Introduction to the report there is only a short history of
 
systems based On Farm Research (OIR/FSP) in countries of the Eastern and
 
Sotthen African region. Nevertheless there is strong interest 
in its evalua­
tion as a new tool in agricultural research. WiLh this in mind seven 
 countries
 
were invited to prcpare papers for the networkshop and guidelines were provided
 
to try to ensure questios being raised in the 
region were answered and that
 
country situations could be compared. The guidelines offered to Botswana,

Lesotho, Malawi, Sudan, Swaziland, Zambia and Zimbabwe are reproduced here as
 
an introduction to the country papers 
 and the quesLions raised on them. 

CUIDELINES 

These guidelines are provided for countries which are being asked to review
 
their experience 
 with a systems based approach to on farm research. The intention 
is to provide a commion franmework for country reviews. Some countries are being
asked to review results with only two seasons of on farm experiments completed
 
yet it i clear that a realistic time frame fo, building national capacity to
 
impleinent this new approach is at least 
 10 years. This will be spelled out to 
participants in the opening session. 
What is sought from these reviews, and
 
requested by several research directors, is to see if evidence can be documented
 
to confirm the potential of a systeMs based on farm research 
 approach. 

We do not ask for an elaborate paper, more f)r brief studies,case to identify
both achievements and problems, and to 
document the time frame experienced in
 
introducing OFR/FSP. We suggest a three part paper:
 

(1) A calendar of progress in implementing OFR/FSP in country
 

(2) Evidence of its usefulness
 

(3) Identification of problems in its use.
 

Content for these three parts is elaborated below:
 

Calendar of Progress in Implementation of OFR/FSP
 

We suggest a calendared list of events in the history of OFR/FSP in country. 
The
 
list might include the following and other events 
in this or a different order:
 

- Identification/awareness of a problem of farmer adeption of research output.
 

- Awareness of a systems based approach to on farm research. 

- Decision to try out OFR/FSP.
 

- Donor project requested. 

- Decision to build a national capacity in OFR/FSP.
 

- Recruit national staff.
 

- Training progra. e initiated.
 



- First surveys
 

- First experiments 

- Start to organise working relationships between OFR/FSP and station 
research.
 

- Start to organise working relationships between OFR/FSP and extension. 

- Linkages and Operating procedures working smootily. 

- First useful results from OikFSP.
 

Most Countries wi]I 
 yet have takencountries 
not all the steps on this list.will have SLeps they Some sec as :re important thanfree to adapt the idea those listed. Feelof the calendar list to yourplease make out the own circumstances, butlit from a country, rather than single project perspective. 

Evidence of the Lisefulnc"s of )FR/pSP 

The hottom line for OFIR/FSp is that farmers rapidly adoptusing the technologiesapproach. tilen developedits short history in can the region examples of thishe docu1e1 whichC1d wil 
 bev few. Various int -emdiateneas;ures of usefulness canbe listed and should feature 
in this section:
 

- Documented evideuce of fa-iers adopting technologies developed through
OFR/FSP. 

- Farmers assessmnts of technologies being developed through OFR/FSP. 

- New recomnendations drawn up and issued as resulta of OFR/FSP.
 
- On Farm Experimental. 
 thrusts identified 

specific groups 
as particularly relevant toof farmers ly the diagnostic phase of OFR/FSP.
 

- Understanding 
 through OFR/Sp di anos;is why current recommendations arenot being widely adopted by faners. 

- Technical, oation hascd research tihrs, identified as important tofarmicrs and guided in design by IR/ISp.
 

- Input upply 
and credit decision mechanisms re-geared to locallyappropriate technologies developed by O'l/FSP. 

Problems wi.th OFh/V SP 

Of course there are many difficulties with Ol'/ISP. Itnot widely taught in the course 
is based on conceptsof higher -aric ulLural educationnot well understood . There is no 

and therefore
'well tried' operationalimplementation. model for itshere is siificant resistnnce to chaie among bureaucracies.
Research inotiutiens anl educational e ta hiconservati ye iea .nts are often particularlyhin; respect. in this sect ion ofreviewTers the papor we would ask contryto try 10 pilpoint the factors

performance of OHE/SP in their own 
Liey foel have ho1St inhibited the country 
 -ituations.
Some examples are 
listed

below:
 

- Concepts dont seem to fit the facts of your country situation.
 

- Confusion 
 on the role, appro,:ch and methods of OFR/FSP,
 

- Donor prograr:les do 
 not seem to have national capacity in OFR/FSP as amajor objectives. 
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- Tecllnical lssistance staff not well Ve ed with the concepts and Ilethods 
of OI.R/lSP.
 

- Training not readily available for building national capacity in OFR/FSP. 

Difficu!ties in getting qualified national cKaff for OFR/FSP teams. 

- Low staff salaries fail to motivate resecurhi-s to try new ways. 

- Recurrent hude difficulties inAhi t heavy field work required by OFR/FSP.
 

- Confusion on ONSP rlatimo:shis with Station research and with 
extension.
 

It is not eVaSY to discuss f iiiP:; of effol-ts; in onets n co,,try, indeed ito',

is often di,1icultt c o t tn:! in perspective. For this kind of network meetinghowever a frank discussion uf such difficulties can he very useful to others 
embarkin,-, on a sin Iar path. As we would like to carry the texts in our reporton the aoltxoi sh.p the aipers should be cleared for this kind of limited 
circulatLion pa1 licaLtion. 
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PROGRESS AN,) :FKDS IN O:'- "ARM RESFAPI ]N BOTSW.ANA 

by 

Curtis Trent, Tshckiso Nonyatsi and Elijah Modiagotla/* 

On-fann research with a farning systems perspective is not new to Botswana.Projccts containing nost ele-ents of the farising systems approach have beenoperating for almost a e Currently, farming systems programs areactive in four -eort, r-tons of the country. 

Hunter and i'rz-n,, ton (1)55) have out1Mld and documented the development ofthe Fartnii .t ': : t nots'ana , be,.innirg with *he awareness on thepart of the a t r 0 ricultIIr of the problem oF- farmer adoption of
research fio-r' ' n ti erly 1970's. 

According to Fiunter 0:idTlrri' toa (1985), the 'linistry of Agriculture in theearly 1970's e.pressed t'e opinion that there was ill existence a body ofresearch k, c lic"' , if appli ,d by a large nur:ber of farmers, wouldsignificantl i s tile nation's food production. If such a body ofknowledge did .i't it was not bein, coi!:iUjlicated to farmers or else
was proving 10 he uaaeecl:ble to them. The Ministry .as also at 
it
 

a loss toexplain the differences in vields hetweea researeh plots and farmers' fields,when apparently the same technology was being utilized. 

As a result of these concerns, two projects were initiated in 1975-1976.Their initial m!.ndate, cc.o:i ather thing,,s, specifically included the testing
of technology in tervcntioas at the farm level. 

EFSAIP (Evaluation of FIn Syste:m: and Agricultural Implements Project),started at Seele in 19i6, was the. irst multidisciplinary project specifi­cally desiglcd to test a'ricultur:l t nologies on farmers' fields in
Botsw7ano. 
 1It Was attoe .. to the P, p:-trent of Agricultural Research. Duringthe first year: of the p rect it was nit perceived as a farming systems
project . ':OreEffcis co'ce-n trated on ciponen t research. The original
objective of tI.e roject "c -s to test under farm conditions the use ofmulti-purposi. tool 

a 
ca t-.elopod at Sebel( hi0 failure of the tool barto reduce draft gamer inu-t*s vhen use.d under fIa mr conditions resulted ina modi fiation of the r: 'c t Iv . lmpia, ,as switched to tIiedevelopa:t n- testing of Uterative e machines and ct Iivation prac ticescompatible with tih sta -7r+" :'o,.: cropping system reco:,.::ded by the P inistry

of Agriculture ,',t this ' e cyst escrilion/diagnosis becamZ !).

important pro>.vCt activi7.
 

Cont itud coct with e ra C e:::unity eventualoly led EFSAIP to have a bread l c'o:et prog~ra-m, although some emphasison red,--c ing; ni raft 'iu' ree ts cont tinued . The broad focus of he 
progra.- sta c,.:iusion, to,-..t diversity of endogenous farmercircumstance. is sufici -' to warraint a need fir a la rge nmiber of approachesto overcoe:e rcstra-nts--, or a fv.: sliituions my not be generally applicable 
even if techilic Il problo-: ic fana-rs are similar. 

Curtis 1ront is Reserch sion Liaison Officer, Department of Field
 
Services, .- 'Itur--, , twana and Ileputy Teaim Leader, rAl,.


of 2istr'rv 

Marslic-kise
a - -traEs eCono is t , l)ivis:ion of Planning atidStatistiCs, itur, holsv'ata. Elijah odiakgotla > FS 

agronomist, ATIP, :-hia-a, hotsana. 
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EFSAIP had no institutional ties with extension, but it pioneered the use
 
of the extension service in the dissemination phase of its program.
 

The second project, IFPP (Integrated Farming Pilot Project), initially had
 
two aims: 1) to test under on-farm conditions new systems of cultivation
 

,,developed by research, and 2)..to pilot an integrated approach to rural
 
development. Unlike other FS projects, it was institutionally located within
 
the Department of Agricultural% Field Services with headquarters at
 
Pelotshetlha.
 

During phase I, IFPP was closely linked with EFSAIP. IFPP provided the
 
extension situation under which farmers tried out recommended cultivation
 
practices, planting techniques, and new implements.
 

The original intention i.as to test both arable and livestock recommendations.
 
A team consisting of three specialists (an Extension and Land Use officer,
 
an Animal Production officer and a Farm Management officer) together with an
 
Agricultural Supervisor and six Extension workers was located in a communal
 
area, selected for its apparent representation of the Botswana farming

situation, The pilot nature of the project underpinned the hope that the
 
evaluation of a tested arable package, in particular, adopted through a
 
community extension approach could then be transferred elsewhere in Botswana
 
as a basis for reducing the risks associated with arable farming, increasing

incomes, and increasing the nation's food supply.
 

Although IFPP's initial mandate specifically included the testing of
 
technology interventi6ns at the farm level, 
it was soon discovered that such
 
testing would require a thorough understanding of all the constraints facing

farmers. Consequently, the mandate was broadened to include the development

of a much more detailed and wider based investigation into farmer problcms
 
and attitudes.
 

ADNT (Agricultural Development for Ngamiland Project) was started in 1979
 
and was the first project in Botswana to be established as farming systems

project. Itz major objectives were: 1) to design, develop and promote

appropriate agricultural technological packages for different socio-economic
 
farmer groups, paying particular attention to resource poor farmers, and

2) to provide useful information about circumstances of farmers in particular
 
areas which could be of vital importance to other agencies.
 

Phase I was oriented toward system description and diagnosis. Phase II, which
 
started in 1982, focussed on technology development and dissemination. Phase I

of the project was based in Maun, but it was decided that Phase II would be
 
located at Gomare and would concentrate on the Communal First Development Area
 
(CFDA) which covers three villages in Ngamiland West. Integration of ADNP
 
into an existing government developnent program framework is a distinctive
 
feature of the project.
 

ADNP deals with two distincl, farming systems: melapo farming and dryland

farming. Unlike farming systems elsewhere in Botswana, farming in Ngamiland

is dominated by maize, and many farmers rely on crop production as their
 
primary livelihood.
 

Phase II is schedulcd to end in 1986, and phase III is being negotiated.
 

ATIP (Agricultural Technology Improvement Project) was started in 1982 with

the explicit goal of improving. the capacity of the Ministry of Agriculture's

research and extension departments to develop and effectively extend farming
 
systems recommendations.
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The core of the project is two Farning SystCTS te'.ns - one located at
 
Mahalapye and the et her at Irancistewn. Diuring the first two 
 years ConSiderable 
emphasis was placed by the tw'o teams On deseription and diagnosis to providLe
an in-depth undirsta-ding of the teChCInicr land ItonanClenviroun!ent, tloweVCI 
because o1 the substabtal body oE kn, 'ede supplied by other Faaring Syst ems
projects , ATIP ;dhble to :! limited of gy desigI andiIi t iate Cubor techlo 

test ing acLivitLe:C during the first year.
 

ATIP is inst it u t i ona I Iy at t a ch d to the Department of Agricultural Research,

althouglh :t is forlmlally lilnked with the l epartmelnt of Field Services and the
 
Division of Planej Tm':and Statistics throu;'h secondmunt of officers to ATIP.
 
It is linked also to extension through the Research Extension Liaison Officer

who is attached to the Depar t:Ient of l.e Id Services.
 

ATIP, along with the. other IS projects, is actively seeking an appropriate

model for Fa.nning" Systezis work 
 in Botswana. Before the scheduled end of the 
current phase of the project in 1987, it is hoped that an approach can be

identified and pre-tested which will incorporate prermising elements from all
 
four YS projects.
 

USEFUlNESS OF FS I4ORK 

Given the short history of the fanning systems approach in Botswana, it is
 
difficult to predict the long-term benefits that may accrue; however, several
 
results to date are worthy of mention. 

Through the description and diagnosis stages of the FS approach, much has

been leanied about traditional farming practices, how farming decisions a-'e

made, relationships among faiily members, traditions, culture, attitudes,
 
sources of inco::e, and household practices. 

Feedback from on-farm tests related 
to the suitability of research recommenda­
tions (autu=n cultivation, row planting, use of fertilizers and improved seed,

good weed and pest control, crop rotation, inimITuTII tillage and soil/water

conservation) 
 as a total package based on the Multi-purpose tool bar showed

that the package .:as inappropriate for use by the lirlited resource farmer.
 
However, the feedback process 
 did encourage the improvement of some of tile 

-individual co.n'ponents of the package, e.g. row planting technology. On the
livestock side, it .,as very quickly found that the management recommendations
 
produced under APRi range conditions could not be applied to the situation of
the colmunal area farmner. All this has 
 helped to focus research effects into
 
a much wider rangi, e of far ,er problems.
 

Resulting fro-n this program, there has bcen a better recognition of the need
 
to move aw'ay fre blanket reco:-mendations with more emphasis being placed on
 
the need for flexibility.
 

Growing e::penien,>; in identi fying farmer constraints has had a very strong
influence On the Arable Lands LVevelopment Project (ALDEP), a program that has

been institutionalise: 
 ;,ithin the inistry of Agriculture. The ALDEP packages
covering animal drawn ipiert.e1ts, water catchment tanks, fencing, and the use 
of donkeys ai; a source of draught power were based on early farming systens

investigat iens.
 

Several preni sing technologies have e:mierged as a result of FS work, one is
double plowing. Results in 'ahatan.pve and Francisto,:1, for instance, have 
shown some significant benefits fr:, double plo)wing over the past three years,
under drought conditions. It will be interesting to see what results can be 
obtained during years when rainfal is mIfc-e adequate. 



One of the fruits of FS has 5e":o tGe id.nt liction of areas needing
 
inVest nP rt
r!t trYte in crop produe ion;
 
livestock, czop a 
 ,:n-f:.
 t i;,n ,hips between resecreh resl]ts

and e:tension rec:-'atinS ; the place of 
,s;all stock in the farm enterprise; 
animal traction; earl, po- z:-d double plieing; decip-ripping; broadcast­
plowing; past-cstahli:-yt int-rvtions for birnadcast sorghum; allternative
 
plauting .rdsi e atioships between cttlc posts and land enterprises;
 
value of rinarai s 1pp nts for .akL and 
 dolnvs; dairy feasibility; poultry 
feasibi li ty; hand pinq tpchni.a-, applicab] e to 1W; resource farncrst; 
utilization of crop r,.iducs; na production and use of forage crops. 

Another con iibutien of FS 7'ry-s Was been the bringing together of research
 
and extension staff at tee ficic 
level. This has assisted in the identification 
of constraints and the ,CVOp -. t of soutiont . The interaction of research
 
and extension staff durip; all 
phases of the program ensures a mutual awareness 
of both tecunology Q famer circum:stances and shou]d greatly enhance the 
rate of adoption. 

FACTORS I I . . .,.. 

Envi ron:oen t 

Physical f:'viron:, ct - One of the greatest deterrents to the success of FS 
work in f._to;w na is the cnvirorzent itself. Coupled with low and erratic
 
rainfall and poor soils, the possibilities of subtantial and/or reliable
 
improvements in agricultural productivity are low at 
best. It is unlikely that
 
any one precise general recc-.enation will hold at all times and the optimum 
strategy may well be very different in years of rainfall above and below the
 
average.
 

Technolo 'e-- -

Importance of 
"rable 2nrculture - In contrast to many developing countries, 
Botswana farers do =o depen-d upon arable agriculture as their main source 
of income. '.tenever pursue activities which havepossible, far.ers other 
higher or at least -ore certain rnurs to resources such as keeping livestock 
and workin- at off-fr., jobs. Thus, it is imprtant to take into account the 
practice of buffering7 "i- ch 7es crop technology development difficult. 

Available c".:nloov - in- tSw-. there are relatively few tested teclologies
 
available s-icalic to 
 bath wet a:nd dry years, which can be readily adopted 
by faner". Vhe lack of these technooogies means delays in achieving time 
purposes of FS. 

Lack of 0-ri.-- B.e-ause of the unpredictable climatic conditions in Botswana,
it would sc that a cc.erted effort should be made toward the development 
of as many p.-,nicnI c zi."s as possible for farmers to choose from as the 
unpredicLO5l, sason =50121. 

Lack of FIc.i' -, - . the siLunt]on which exists in many countries, 
Farming 5 i'7-tes are forc:d to develop strategies that will break 
constraints rather than ve the !n.acy of exploiting; flexibility. This 
impl.ies more u-'t& ewhpnloe-ies and more radical changes on the part 
of farmers. Thus, there is greater reluctance to change, and slower progress 
results. 
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Supp : ' Svs :! 

Lack oi an inf lees iil 1.ink withbPli,,'v l . u t 5v. te.s - There a rL twoco:s)On , to i':sprovint prenucL!vity; 1) Itrouvir; technosiv and 2) dcveluping
policy rUppxort svstens, Both are ncvdvd in deterrliriini, ,'at types of
 
tec oI"Ivy are like1y to be rel vant. 
 For example, fertilizer reco ii.wndationswould inne pr isritc in areas ohero thre was no source of supply available 
to falers. 

Administrative Sus-t - Tihre is a reluctance o, the part of MOA field staffto hcceo ivolved with FS work when tep adninistrators appear to exhibit 
little or no in: Lres t in the activity. 

Credihiti Lv 

Poor Credibi] itv - Poor credibility can he partially attributed to thedifficulty of achieving quick relevant resnits in the harsh unstable climate
of the country. lack of credibility has limited the support for 
institutiona­
lization in the upper echelons of the Ministry. 

Expectations of Qli ck Results - The pressures from donor agencies andgoverue)nt oI C1iias for quick results", whether real or imagined, result in
 
frustratons 
 for FS tea:s. 

Personae 1 

Trained Manpower - The lack of trained indigenous manpower is a major constraintto FS progress. Expatriates occupy most of the top research positions,

they change often. Most nationals involved in FS :ork have diplomas in 

and
 

agricul tnre. Expatriates working in the 
 country consider formal training tothe N. Sc. a prerequisite, given the for.idable challenge from the environent.

Only the latest two IS projects have funds
had for substantial training of
 
national s.
 

Lack of Incentives - Vcrk undertaken by FS teams involves subtantial field work,often under difficult circ-nstances. It involves considerable anounts oftravelling and ofttin requires living in isolated areas. "lie lack of suitable
 
incentives 
 ofteon precludes thie identification and participation of oualified
 
national qtaff.
 

Liaison - Coi-uninstho! .,.n research and e-:tc:oion have Liprvcd oavr the
past re"x ,a:-s, 
 :::oh work needs to be done to strnthea relationships.There c:ts a W de -u lf betwcen extension specialists and researchers with
 
regard to positio!, tatus,and level of formal training.
 

Eval uatiu: 

Lack of ., i: Ualuit'onCriteria - Traditionallv, research has been garedtowards :n ,.jecti, of incras' yield por unit ar,,a or per aninai. There isoften the inRAc anu-: : th:at fanr-er motivation is cash oriented and thatthe farer has rcanale acns :nd Control over avail ble resources. Thisdoes not ho!d irUL Ur the averoje lo,-ireso'ce fanner in Botsmmna. Evaluationneeds to by bmsd on criterin relevant to als adoptd by and resources 
controlled bya r, famili s. For .. ample, in the ,s:..'ana situaticn thereturns per ni l during "ott nm-n'k periods are li'elv to be Torerelevant than reteyng per unit area or per animal. Evaluation criteria
different fr:: i,d per unit ar',a can be dificult to incorporate s3tisfactorily
into research progra:, undertaken en e.Penrifent statilons. 
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,OTSA,',A: OC!.5i' NCOV':CRY PAPERS 

Mr .J (,athbrn (Kenya) 

Is FSR a success or failure in Botswana? FSR in Botswana is still facing
 
problelis of staff/accegtability/resources after five years of operation.
 

Response 

Cood question! FS projects have contributed a good deal to the identification 
of areas net.ding invest iat io,. In Ngailand, FSR has been incorporated into 
an ongoin, Kovern-e:.tai orcgrn,. One positive aspect of the programme has been 
13-14 nationals on degree programes which will help build up national capacity. 

Mr J. Gatheru (Ken.ya) 

Question not answered. Problems shown in Botswana paper are typical of any 
developin,; country. Options available to farmer for success are few and does 
experience w'ith FSR in Botswana show that the options are widened. 

Response 

1. Livestock is primaKr, activity in Botswana and therefore arable agriculture 
will be a subsidiary activitv. However, government policy is for national
 
food self-sufficiency and thus research must address arabie issues as well.
 

2. Have r.:ade some progress on moisture conserving practices which show promise. 

Dr M. Boatenv (Somalia) 

Botswana paper deals with many problems that are outside researchers control e.g 
rainfall. ,riat problems were identified as researcher controllable during 
diagnosis and what strategy was used to address these? 

Response
 

Exogenous problems are do:'inant in Botswana. One endogenous problem was to 
conserve moisture - Some emphasis on early ploughing etc. However many farmers 
do not have cattle an therefore this is not an appropriate reconmmendation. 

Dr M.P . C '1 ! -i (C . -: 

Cormmnent - if store of cooponent research was not being picked up, then why
 
expand comonent research without appropriate diagnosis.
 

Prof A. N. ... :>!uru (Tnn::-nia) 

1. One r-aor tech:'a,-: has been double ploughing. Can small farmers 
afford this t.chnole-.. 

2. There is confusion between integrated rural development and research 
diagnosis. 

Response
 

Double plourhina has bcen show,n to be effective in conserving moisture, 
controlling weeds, imprcving stands and increasing yields. Costs can be 
calculated. Double plc'-aimp is not a recommended practice in Botswana. 
Further work needs to be I'on2. It shows some promise. 
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Prof A.N. Mphuru 

One problem int ioned was lack of incentives. FSR should notbe treated as a 
special entity - Shouldot FSR projects be adapted to operate within existing 
structure rather than try and change system. 

Response
 

The difficulty is in keeping people in the field and in the public sector.
 
We do not have any answer to this. Problem is compounded by lack of institu­
tionalisation so staff are uncertain of their future. 
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ON-FAR 1 RISEARCII ON LESOTt1O 

A. Historical 

In the late 1970's the MOA decided that a new approach to Agricultural 
Development was needed. Results from research cc'iducted on the research 
station at hser, was not reaching farmers and production projects often 
had little lasting impact. A system that involved farmers, recognized 
their constraints and problems, and most importantly one that they would 
feel a part of was identified as hein g needed. The concept of on-farm 
research was carried through the planning phase and in April, 1979, the 
Fanning Systems Research Project was initiated. Its goal was to i:!.prove
 
the quality of rural life in Lesotho through increasing incomes of Basotho
 
farmers. To attain that goal it had the following objectives:
 

1. 	 Find the most appropriate means of transferring knoWledge and gaining
 
farmers' acceptance of recomwnended technology.
 

2. 	 Collect and further analyze the findings of research previously under­
taken by the KOA and other donor projects as well as undertake current
 
research and adapt results of all projects to the real world of the
 
Basotho farmers.
 

3. 	 Institutionalize a fanning systems research unit within th2 MOA Research
 
Unit to continue development and nationwide replication of fanning systems
 
technology after the project ends.
 

Expected results were: 

1. 	 Establishment of a farming systems program to develop alternative
 
technologies and management practices in three test areas of varying
 
physical environments.
 

2. 	Development of alternative strategies for reaching farmers to ensure
 
that effective means are found to communicate with farmers and encourage 
their acceptance of reconnended practices. 

3. 	 Trained Basotho personnel who will establish an ongoing research 
capability within the MOA. 

4. 	 A research and information data base from which research results can be 
drawn. 

5. 	An agricultural library to support research efforts.
 

6. 	 An appropriate fanning systems and related rural enterprises, developed 
by the research effort, tested and in use by at least five percent of 
the farm households in the pilot areas. 

During 1979/80 one prototype arca was ident iffied in each of the three (3)
 
ecological zone in LIsoatho, Molumoig in the :ountains, Nyakosoba in the
 
foothills, and Siloe in the southern lowlands. During 19SI a baselino survey
 
was conducted in all three prototype arens to gain infor:.-tion about socio­
logical parameters of rural resident.,;, eco-mmic resources and restraints,
 
to identify legibl c methods of prayidin infor.iatiion to farners, provide
 
Research Division personnel with on-the-jo!b training; in field surve'' methcdobo u.v_
 
and to better understand farmer-used methodology.
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In addition, ::allcr sp,, if ic surveys of limited scope were conducte:d toprovide di rect , to t ,I, tec 'ni- !!v orient res'a rch pr..g',rasn. During mid­1981 Village Az:rieultiira C07--nittc,, (VAC) wo.e formed and the first trainingsession held. wasThis followed by a second fan ers' training school in thespring of 12. These schools were organiz ed by the Ext:ension Section of theResearch Division and hold in Fan:ers' training Centers at Mokhotlong, Matela
and Mhale's NO. Alzoih.atel 
 30 farmers trm each prototype areaparticipated. SuojecLs covered included responsibilities of VAC, and technical
training in Aqron:y, 1.a:t Protectien, Earm hchinery, 11orticulture, andAnimal Science (nutrition). The schools were evaluated b questionnaires anddiscussions with the participants. To reinforce Extension and Researchcooperation and to facilitote on-fan; trials buildings were constructed at eachprototype area to h'ous Research E:.tLnsion Agen ts (FAs assigned to work withResearch) and to pr'idc hoosinzs for researchers when in the field. An officeand laboratory building alsowas constructed at the haseru Stati on to house theincreased number of Renearch Division persornie. This new building included
 space for an anr cultural library. An imiportant objective 
of the .SR project
was traiini; of natiopals in degree programic, 
 and the use of short termtraining courses, to improve the capability of Research Division Personnel.This activity w-as starwc soon after the project was initiated and has continued 

to the present. 

The goal of maintaining a FSR unit within the Research Division proved to beunfeasible and in 1981 on-farn research was adopted by the Re;earch Division 
as a guiding policy for its progra-s. Expatriate advisors assignedare
appropriate sections and work with 

to 
national counterparts in their specificdisciplines. In 1982 the .!OA was decentralized and many personnel moved fromMaseru to the 10 agricultural districts in the country. At the request of theMOA the Research Division's Extension Section conducted training courses forfield-based personnel during 1983/84 and 1984/85. The first year extension

methods were tari.ght and in 19841/85 training in subjects such as agronomy, pestmanagement, horticulture, marketing, soils, range management, land conservation,
animal nutrition, and fa~nm structures was offered. 

On-farm trials in the prototype areas were started in the early years of the
project and have continued since. Thie REA 
 is the contact between the farmerand the res(-arccnr and is a key person in identifying cooperators. Thetrials have involved crops such as maize, sorghum, wheat, beans, peas, vegetables,especially ab forages, and livestock. Studies of fertilizer rates, seedbedpreparation, di'fere:-t livestock management practices, adaptability of varieties,
and plant popun. i-:icns hava 
 been major programi activities. Economic evaluation

of existing ani 
 proposed production msethods has been an important part of theproject as has the study of the impact of input availahility and marketing systems. 

Livestock is one of LesothoL's principle sources of income and the extensive
rangelands are a major national resource. Ovestocking has led to rapiddeterioration of ranges and leering of quantity and quality of livestock products.Communal graszin of ra-en and raditional practices in managTmenL and the lackof alternative invest-ent earrunit ic for livestock owniers have hindered
atteqpts to r.ce anmal n:-bers. A Land Conservation and Range Development
Project (LCrD) -as star a. i" 1-1 and pwraies on 30,72U ha in south-easternLesotho. An edanional prcgram was undertaken with the arca's residents and an executive cC=T i e was feircd with elected repres entatives from each of thevillages in the rc -c- e::t unit. A grawini- association became legallyrecognized in -­ e objectives of the project, and association 
are to i.prove a conditions ,nd i:rove livestock quality. Unlikeearlier attt,:)tx to -provo rarguland and control aniisal nuibers, the LCRD
project has invo' d livestc owners from thme bogianing and through aneducational prc gram is attemptilg to nelp them understand the advantages ofadopting improved :apaq: nvnt practices. A sociological study to determinethe attitudes and desires of livestock owners in an important part of the project. 
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B. 	Fvaluation
 

The SUCCO ssof development projectS Must he measured not in the adoption of
 
a particular technology but rather in the change of attitudes of farmers,
 
extension personnel and researchers that result in continuing adwnces being
 
made over a lon;, tiie span. HoW well has this been achieved in LeEotho cannot
 
be ascertained at this time but some encouraging results indicate the process
 
has been initiated. Thease include:
 

1. 	 The use of fertilizer in the prototype areas has increased from virtually
 
none to several thousand kg/yr.
 

2. 	 Two of the three (3) Village Agricul ture Conunittees have progressed
 
to being cooperatives with purchas iug and marketing authority.
 

3. 	In spite of drought, farmers that followed recommended practices were able
 
to produce a crop. Five of six farmers who cooperated on a total farm
 
enterprise basis had positive returns over costs.
 

4. 	 Vegetable production in all three prototype areas increased in the 1984/85
 
season to the point farmers required help in marketing their produce.
 

5. 	 Sixty fari.ers in the Silee prototype area formed a forage association and 
have used their resources to plant forage crops this year. Farmer in other 
prototype areas are also producing more forage. 

6. 	A survey of the 194 fa mers that have attended in E-:tension sponsored
 
training schools for the past four (4) years was wade. Prel iminary
 
findings of the schools impact indicate 80% have better nutrition for
 
their families, 65Z report increased yields, 39Z have higher incomes, and
 
each participants has told or shown improved technology to 11 or 10 other
 
farmers.
 

7. 	An improved o,-drawn planter was developed by modification of an existing
 
medel in wide use in Lesotho. The modified parts are produced by a local
 
firm and are in demand by farmers.
 

8. 	 The introduction of Pinto beans was a success from both agronomic and consumer 
sr-ndpoints. The lack of seed is the major hinderance to its adoption by 
farriers, bait production is increasing yearly. 

9. 	Both the B e -vsarch Division and 1CN project efforts have resulted in an
 
increased awareness of livestock owners of the need to shift animals to
 
various locations on the range. Rotational grazing systems are used on
 
the LCRD project near Sehlahathehe and at a site in the Nyakosoba prototype
 
area. The use of iriprovcd sires is also practiced.
 

10. 	 The number of farmers practicing winter plowing has increased from few 
or none to IpprOXimately one-fourth of tile pl1oatotype farmers. 

Other advances tha t are not directlv eeatAed to en-farm trials, but which
 
have a temendous i:pact on dvelopment effort:; are:
 

1. 	 The establish:ment of a vi able res ea rch unit wit 23 individuals either
 
through or .',,ed in ,rv prr . A similar number has attended
 
short courses on a variety of slubjects.
 

2. 	A constant interaction between Re:c arch and Extension in the form of
 
field days, de.:ionstr ations, and training conrges for field personnel.
 

3. 	A tour of the US by 60 chiefs fron tHie uCR range management area so they
 
could see firsthand i;iproved range mnarla,;,ent and production practices.
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4. Interaction ai n kiteearcl, and Production divisions Ild Co)op Lesot ho 
has resul ted in an inproved availaiiity of inputs s'uchas seed frtilizer,
and pe ,ticidoes. 

5. The developmnLt of cropping guidelines that summarize recommended seeding
rates, varieties, and fertilizer rates for Various sections of Lesotho.
This publication is rviewed annually by porsonnel from all Divisions of
the MOA and is distributed to all ten (10) districts. 

C. Probl .i2:5: 


The probl_;!s encountered during the past seven (7) years are undoubtedly similarto those experienced by other develop;:ient proicc:ts. hlieweather has been anything
but cooperz:'ive with drought during and82/83 83/8/ growing seasons and frost onDecember 6, 2"4, and March 6 during 8./85. Aside from the weather, problems
 
encountered were:
 

1. Start-up time for the FSR project was longer than anticipated. 

2. Techi, cal data needed for on-fan trials was not as available as originally 
believed. 

3. Communication and transport 
to and from the widely seperated prototype 
areas 
created, and still creates problems at times.
 

4. 
Turn over of REAs has disrupted the desired continuity at the prototype areas.
 

5. Sending Research I)ivision personnel out of the country on long-term training
programs depleted the organization's capability in the short term. 

6. The number of research field staff was minimal and sometimes was not able
 
to meet needs at times 
of peak demands.
 

7. Instructions to field staff notwere always as complete as they should havebeen. This sometimes resulted in trials not being conducted as the scientist 
in charge desired. 

8. Livestock oners excluded from ranges set aside for the grazing association 
resent it greatly and trespass of tnauthorized animal., is a problem. At
times physical violence occurs over grazing rights. 

These are scvie of th e problems that have occurred with the on-farm research programs in Lesotha . lhev have had vary jag deg roes of impact on the researchefforts and ost have been corrected to the extent possible with available resources. It is doubtfil if any of these are touniqhue Lesotho and the ResearchDivisien per.on,,el would welcome discussion of problems and how they were solved
 
in other cou:itries.
 

Discussic,n of Lcsotho Presetiiation 

Dr Debele (tiiopia)
 

Is there a separate extension service or do FSR teams act as extension workers. 

Response
 

Both - FSR extenrionists and Ministry of Agriculture extensioni.sts work very
closely together. FSR extensionists act partly as extension/researcher linkage
in project areas. 
 FSR teams Undertake direct extension.
 

Question
 

Where does FSR sit 
in Ministry and are linkages 
informal or structured.
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Response
 

FSR sits in the Research Division of the Ministry of Agriculture as an integral
 
part of that division. The horizontal linkages between research or FSR and
 
extension are infornal but strongly urged by higher-ups. Top level of the
 
Ministry, the relation is struct-icri. 2t the middle, formal joint research/ 
extension planning land co-ordin-ting committee has been established.
 

Question
 

How are messages to the farmer coordinated from FSR teams and extension services.
 

Response
 

In prototype areas, only FSR team operate. Outside prototype areas only MOA
 
extension staff operate. Put another way, FSR has the extension service built
 
into the FSR system.
 

Dr B. Ndimande (Zimbabwe)
 

flow successful have you been in getting commodity researchers to cooperate with
 
FSR teams.
 

Response
 

This was a slow process achieved mostly through discussions and persuassion.
 
Finally, most commodity researchers have voluntarily agreed to support FSR
 
teams. The majority of commodity researchers currently see themselves as part
 
of FSR teams that are research station based. Lately they are proud to announce
 
that they are not only researchers but sound extension agents and educationists.
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A REVIEW OF RESULTS OF A SYSTEMS BASED 
ON FAR. BUSUAR('AP'ROXACHt IN MALAWI 

by 

F.M. Nyirenda 
, H.K. Mwandemere , and G.Y. Mkananga
 

Introduction
 

The need to conduct On Farm Research
in Malawi wis realised 

with a Fanning Systems Perspective (OFR/FSP)in the early fifties when the Department of AgriculturalResearch started to run District trials onfields in addition maize, groundnutsto on-station and cottontrials. in farmers'
Agricultural Dev lopmea t Projects 

In the early seventies when the major(Karonga, Lilongwe,launched Salima and Chikwawa)the need for O.R/FSP werewas even greater.specific reco:mendations The project staff wanted sitefor farmers in their project areas.previous But asyears the recoi-siicndations n thederived fromtrials were not readily adopted 
the results obtained from districtby local farmers. Despiteable achievements were this problem consider­made in increasing agricultural production and inthe standard raisingof living of the people in the projects.
 

In 1977 the concept 
 of the National rural development programmein order to extend to other (NRDP) emergedareas in Malawi some of theexperienced with benefits which werethe major Agricultural Projects. Tile countryinto eight Agricul tural was then dividedDevelopment Divisions. The following are the aims ofthe NRDP:
 

(a) To increase the general level of Jalawi smallholderproduction, agriculturalin particular the production
and for 

of cash crops for exportthe countries Agro-industrics, and the productioncrops to sustain self-sufficiency of food 
and for feeding the growing urban 

population.
 

(b) To provide the 
inputs and services necessary to 
enable increases in
smallholder agYic~ultural production with particular emphasis 
on
increasing productivity per unit 
area.
 

(c) To preserve and maintain the natural resources by encouragingstandards highof crop husbandry combined with soil conservation.conserve Tothe Key watershed areas and maintain the forestsreplanting throughtrees in reserves, 
on customary and estate land. 
In order to cope with the demand forDepartment site specific reconrendationsof Agcricul ttural theReseiarch has been reorganisod intoTeams aol Adaptive RCs earcb Teams (see Fig. 1). 

Coi noditv Research 
The Cotadity Rlsearchare responsible Teamsfor tecinology development

Adaptive on research stations, whereasResearch Teams theare the link bete,,n the Cominodity Rxeseartchstaff and farmCrs. and extensionTh Adaptive Research 'fea;ms have the folIowin;;play in the generation roles toand link'a.e of rescarch to extension and farmers: 
(1) From the range of available technical research rosults, selectif necessary and,adapt, components id,'ntified as appropriate to the irmidiateneeds and conditions of local specific groups of farmers. 

Chitedze Research Station, P.O. Box
Dept. 158, Lilonwv, Malawi

2 of Agric. Research, P.O. Box 30134, Ca'pital City Lilongwe, Malawi 
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(2) 	 Feed hack unsolved techniclI problem:s idont i1ied as iin.portant for 
local far:tier development to the pprpriatoe coumiedit'. teams for their 
attent ion. 

(3) 	Link research closelv and continually to extension, drcawing, extension 
staff and fa: ers into the technot,-y de,'''ome: nt process. 

The purpose of this papur is to discuss 
th,' calendar of progress in the
 
implemntatio of i),/1 	 to,the evide,nce of the o-un of OFR/FSI' and 

iiigi light so:tie ef ' roil e:,:p.rio:c it- t the O)"R/FSP.
t t s ICIC0i in ,.li 

Calendar ot in ti [-: e a t j f''o 'z _ ' :.I . R Sp 

-
In 1981 a Fri,- Svqt: Analvsis (WAS) sect On was inntituted under the
 
Univ'ersit' of1Florida/V': d Status .:,cy for Iil 
er-itl inal Developient (UF/USAID)
contrict :nd witin 0o 'AWi.:ciulur. , ser Project which AID funded. 
Tile ci in objective Of the 'SAwas to etb i; a fa:i , syisteimSresearch program. 

h'is was don"' with the appointi'lnt of five FSA statf and an office as set up
it hiledn::- Rs.arci St uio St;o:t diatlostic SurV-'S wor, completed in four 	 ADI)Ds
het-'enp A'pril ind Juo, 91 od m farl triiils ero dcsi.ed and carried out
 
in 1981/82 in Blant,re (ihaionbe), Lion e and Liwonde ADDs. 
 He resalts
 
of tiese on 
 l , 


ti hIicatios. Thus, at the cud ot th,: 1931/82 


farn trials were ana seit l %,ritt'n Lp il :seVerl lSA section 
harvest thie iSA section and various 

A\Ds had progressed through the Wiqnostic ni experimental phasos of OFR/FSR. 
ll{ovcvr, due to somt:e MisUnderSt11nding and friction between the ISA section and
 
Other eo::pl i!a:entarv scientists e.g agroonists within 
 the DAR, the programme was
 
put to a te:nporary stop until the isnue of how 
 other technical scientists were tohe involved in the :S 8 effort 's officially resolved. Consequently there were
 
no follow-up on farm trials during the 1982/83 season.
 

Durinu the 983/84 crop season and indeed towards the end of the Malawi
 
,\ ricultur'a I Research Project, 
 FSR resumed tinder the name of Adaptive Research
 
and in response to tie need to ensure that sm:alI-holder fatmer's problems are
 
addressed by research and that results 
of this rescarch are bettor transferred
 
to farmers binstngtilening linkages 
between research and extension. The
AdaptivOe Res eatn ProIorai::nie (AR') has been orgallised as a collaborative effort
 
of the CtI.:.51'iFarinig System Programne in Africa, 
 the DAR, Department of
 
Ariculture and UF/USAID Malawi Anricultural Developt::ent Project. Initial
 
finamial assistance was 
 provided by the Torl i Bank and the institutionalised
 
with the reoranised IAR under tHe new National Agricultural Research Project
 
which is funded by the World Bank and AID.
 

In order to build up the national nlpower capabiities in OFR/FSP approach,
 
ClM]"YT was invited to undertake an in country trainill:, progranie at 
Chitedze
 
Research Station for staff which DAR identified to fomci 3 to 4 Adaptive Research
 
Teams (ARTs) . It was necessary to keep all the teams to.'ether at Chitedze for
 
the first year so that they could meet jointly for teach-ing and discussion on 
mutual 
problems. C l>.l' " started wit an orientation tvminar in August 1983 which 
drew DAR and DOA stiff tigether. The purpose of the sc:;iinar was to familiarize
 
research and ADD officers 
With the Adaptive Researcii phi losophy an1d methodology.
This was followed by seven periodic 110riLs of workshops, the last of which was 
conducted in June, 1985. 

There at a now four ARTs deployed in four ADDs . 111e -s'iiigu and Lilongwe ADD -
ARTs were dep1oyed in the Middle of 198!4, the hlantyro A)D - ART was deployed in 
September, 1984 and Liwonde - ART was dep loVd in 1985. linaddition to this, 
there is an ,daptive Research Coordhmat inH Pit which is based at Chitedze 
Research Station. In both cases each team is composed of an Agricultural Scientist 

Lco:,::m ist. is rtsaid a Socio It piinii Lia t ained staff fro:1 tile present teams 
will be usel to expand the number of ARTs in the re:;ainhnil four ADDs il the future. 
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During tie 1983/84 crop season, a crash prog ramne of on farm trials was
 
formulated ill the ,ilon,'e (Tbi'i"Lif idzi and NtcieU RiDPs) Mnd Kaslnnu (Dowa


'.West RDP) ADDs based on a review of secondary data cinl informil srvevs only.

The OFR/FSP process was hastence1 so that at least a fuw on far: trials cuuld
 
be available for 
the C ,MYTin country training e:.erciss. tar each of the 
above !DPS, tBe larniny systm ,, desrib,. and priority p\,,'i; ireas were 
identified. For each of the idontifid pr lTwaCas a nn;rber of alternative 
way-- of addressing each problem were iStd Z s can IK,- seen in Table I
The potential c int,'-ve;t ions We ' d is cuI s
techmIal v:fitb 	 applied Resea rchers
and Extension officers from the respcctive AI))S to deterninu whtber sufficient 
technical information existed to support their inclusion in adaptive on fann
 
trials. The accepled interventiens were tB-n screaud fur profitability,
 
systems compatibi it y akad risk to select fble most appropriate ones for the
 
initial on farm trials. "h I alice solaS's a SUn::Ia v a,7 tlea results of the
 
discussions. Five on fana triaIs emerged out of 
 this 	exercise e.g. 

1. Lilongwe A.D.D. 

(a) Thiwi/Lifidzi RDP 

i. 11112 time of planting and stalk bending trial 
ii. 	 Groundnut time of planting and spacing trial 

(b) Ntcheu RDP
 

i. Effect of intercropping maize and beans on the yield of maize
 
and beans. 

2. Kasungu 

(a) Dowa West RDP
 

i. Groundnut time of planting anti spacing trial 
ii. 	 Effect of fertilizer on yield of local maize
 

iii. MH12 time of planting and stalk bending trial 
iv. 	 Effect of chopping and soaking maize stover on the 

performance of stall feeders. 

All the above trials except "Effect of chopping and soaking maize stover
 
on the performance of stall feeders trial" were repeated during the 1984/85
 
crop season. However, in the light of the results obtained in the 1983/84, 
season, the local. maizo trial was maiodified to include Khola manure and the 
Groundnut trial to include ridge spacing. Also there were two additional 
trials viz Pasture undersowing in maize and effect of Furadan (to control 
Hiilda) on yield of groundnuts proposed for Kasungu and I ilongwe ADD, 
respectively.
 

In addition to the on farm trials conlucted dring the 1984/85 season, a lot 
of time and effort was devoted to tile diagnostic surveys wich were conducted 
in Kasungu, Xchinji and Dowa East RDPs of Kaslngu ADD, Dedza Iills and Lilongwe
North East of lilongwe ADI) and t:iradz:u RDP of Blantve ADD. These surveys 
which were planned, designed ai e:ecuted by the ARTs in collaboration with 
the ADD stff formed the basis for part of the on fa-n trials scheduled for 
1985/86 seaon. 

-:l .con 
and Applied Re searclrs on one hand nd Ai) (Extension) on the other. This 
has been minll] y throuh Icoi cliLdi Vt t 

The first half of 983 calso intensified interaction between the ARTs 

dlc: Vl,, L %I1re1)\ past 
trial results and following seasons trial [rOpOsals were discussed and a 
consensus was reached on the Adaptive Research on farm trial content 

1cai 11 L at i Ings 	 SeUaSon1S 

for 1985/86 
crop season. It is worthy noting that this year's ART eet ings were heIId at 



29 
Tat e .1 i ., . on? ni-i . , 

Eaiterps.r
) ie sa,,+ 
 Inn ,in'cvii 
 fc",t Rclrr¢
t 
 VJoii r 


Local maize 
 Stalk borer 
 Early planting 
 Net effective
 

Dinha infcstat icn
 

Diptercx 

Cheek Va nert 

use and local 
he rh
 

Witch weed 
 Iletbiride 
 Chek LIAR data ,uc
kIEor
 
Pert iIizat in No evidence ncidene
Early 'lasting 
Rotation Syst en u-pa-I (heck 

tibl' 
 1Irasihility
 

Low
fertility 


'.rt 
 ioi 

Xacu-ig Short supply Cleck avai la-

Legume intercroppig, 
 Iat. from .nda 
 bil ity
 

P0112 Hybrid Cob/rot/low 
 tine of plait jug 
Incidece 


yield 
 Time of hJvest 
 Syste inccpat i- Trial
Stalk Liudir:,y data
 
Non optima! 
 beTi
line aud ratwt 


Fertilizing of fertilizer appliation
 

Variety 
 Breeders
 

Tobacco 
 Nenatode 
 Seed bed lujo;rionZj 
 TRA
 
E't15
in field 


Bushy top Early pla, It 
IRA
 
TEA
 

Destroction
r- i, idues TR A
 
Groundnuts 
 Rosette 
 Time c, plant tI 
 Sstem inronpatible 
Incidence
 

Plant spac:gi: S tine

of plant 


Hilda 
 Time of loot ing Lack of data 
 IncidencePops Phosphate alpli t ion Cheek Groundnut 

Agronomist

Time of plant ing 
 Cheek OAR Data


Wheat Relay planting 
 Plant ing t ia..s 
 LADD Data 
 Check practices
Bird damage 
 Bird saring 

astitutiunal
 

Paper hang h. 
 Problems
 
Threshing loss mroe 
 methods 
 R
 
Harvest loss 
 Imrove cetlods 
 DAR Data
 

Irish Potatoes Blight 
 Dithane spray 

Current Dse
 

Clracnseed Nat available
 

Nematode Ptatioc 
 Land resting

Varieties 
 Bvudlc
 

Fruit trees 
 Frui t quality Dithane Spray Bvue.bwe 

Improved hand I ing BvsuhbePruaning 
 Eqoilcnt 
 Inotitut iocal 

Trainig 
 Training Problems
Varieties 
 Bet ter ;unppy 
 Bv-b-,e
 

Beans 
 Discase 
 Certified 
seed 
 Bundo
 
Potalones 
 Bunda 
 Diaba Card, ns
Spraying 


Bun !a 
Varletis Crteit/Knoledg Inlstitution 

Stall feeding Lack ef Iced 
 Ha/su.lage
Feed quality Treatmeit ot 
 Farmer Practice
 

Crop resides 


Dairying 
 Feed supply 
 iodder oenservation Fc' on-ers
Feed quality Improved pastures 
 Ecu farmers
 

Cattle 
 Lon4 Calvinn SnlI Introdti,, Institutienal
 
lutetv ]
innoreeding lct'iv.,t e tteutid hulls lnozntiool 
Likver flnk veu+ rurul 
 lest itutboal 

Lilongwe A.D.D.
 

(a) Thiwi/if idzi 1'.1P 

i ill2 ti ti planting and stalk bending trialii. roundtnt ti w of p1lanting and sparing trial 

(b) NtCheu ORP
 

i Effec of iintercropping maize and 
 beans on the yield of 
and bennnvs. 

A'cept
 

Trial 

Trial
 
ri.l
 

Trial
 

Trial
 

Trial
 

Trial
 

Trial
 
Trial
 

Trial
 

maize
 



30 

the A)D i;.iadu:rrer:;, Lhus briiin, both Adpt ive and Appl. ed Research closerto Extensio,;an.d iolst.rin Iiul,,ecs bett 
 m'icI;the tL'm partie;.
 

At thue .'ti) .di;eq~utrt ers, the ARK operate 
a3 part of tMe 'D s:taff, in termsof day-to-d 0,t anJe.r' ions., part of the DAR .ntei.ns of tcchniLcaTho bud-c back-up.t or their opera oll,iLs a! locatcd the DAR to the ADD.
 
Adsin ist rat 
 lyev ach ART is rcpons i- to the ADD Programme Manager and formsa section .i hin tie AD) st runiur. The ART leader j as the e:isting ADDManagement T'i.' ;, ',hich e:iiqse a! I section hiAs -w!--plans and inplemenrsthe ADD i;-rk cci ax. This givus the Ai.i's opportunity for reg.,ular and

substantive disci., sions with o to r 
 A)) staff.
 

Evidence of the U'sefulness of OFR/FSP
 

It is probably too 
 early to assess the ,seful[ncss of OFR/FSP in Malawi. Duringthe past SeasOnS most of the time has been spent on training the ARTs in the
 
philosophy and methodology of the approach and 
in establishing the present
ARTs in their respective ADDS. evOr ess, there are some indications of theusefulness of OFR/FSP. Through OFiR/SFP diagnosis and soco-ecanonic analysisof on 
farm trials priority production constraiits are being identified,
setbacks to currunt recommendations adoption 
are being incovered and availab1etechniral sotIutitons to identified priority fatiers problems are being adoptedor if lackitng are referred to the applied research conmodity teams. 
 The following
examples represent some 
supporting evidence of the usefulness of OFR/FSP in
 
Malawi:
 

1. Nest of the diagnostic surveys conducted by the ,;:Ts have indicated that more than 50," o cultivated maize and land is put co local maize and almostall swallholder farmers 
grow some loc maize each season. This has revealedthe importance of 
local maize in the farming system. 
However low fertility
and high intensity of intercropping in some areas are among the factors.hich reduce maize yiehs. The ARTs are testing fertilizer packages which
include LotLi manure andkhoIa 
 inorganic fertilizers in order to reduce
 
costs of 
inorganic fertilizers.
 

2. Most of the fertilizer trial work done in Da lawi was on pure stands of 
crops. iowever in areas such 
as Chiradzulu RDP of Blantyre ADD where
mixed cropping is mos.t comion 
such fertilizer packages are inappropriate.
Fertilizer response data on soils under typicai intercropping are clearly
needed and the ARTs are looking into this. 

3. Where land theis most limiting resource, mixed cropping is inevitable.
The ARTs especially in Blantyre ADD have established the types of cropsand raked the do mian t crep co;;;biiations to test and adapt the most 
profitable and agronomicatIy sound mixture aid patcern. 

4. There is a clear indication from the results obtained from on farm trialsthat the problem of cobror of Mti2 roen;ulting froi contiued cainfall aftermaturity when farmers plant eaily is not as serious as perceived by thefariners and extension staff. MIi12 has good sheaLh coverage and will dropnaturally after maturity and rain water faliing on the cobs will amtonmati­
rally drip off.
 

5. Experience from di aguostic surveys and some of the on farm trials conducted
already inilicat;es that 
labour in tensivc crops which wil mature at the sn;metime should not be ptant,,d at the Sall) time 111 eIsS, labour saving techniques
for soimc of the operations are ,V*ailable. Othr;,.'ise one or more crops arebound to toh'elo';t weeds, rott m etc., dcpeid:ig upon ti1 priority the17ariier put.s on the crops. [Inai mize/lean; i:ed crpping trial in KasunguAD), tie beans matured at the same time with the tobacco; the farmerspriority was on the tobaco aiid so he coi'cnIltrated Oii hiarvesting tile tobacco 
and left the beans to rot thein field. 
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6. 	 Several technical and institutional issues and problems arising from the 
diagnostic surveY:; and 	 on fan. trials have been identified as important
to smallholder farmners have been discussed and referred to Applied
Researchers or V)D) Management for their action. These include: 

(a) The Maize Coimodity Team shou s elect maize Varieties which will be 
compatible and yield well in an intercropping and relay cropping
regimes. The present improved varieties are brvd for pure stands
and have been found to :sn:other the int errop of beans or ccwpeas 

(b) Low fertility/fertilizer imagenuent is a ,iderspread problem in the 
areas surveyed so far. liowever, most farmers with small fields are
reltctant to purchase fertilizer or take credit for it on rccount of
the risk of not being able to repay or because they are short of
cash. This thatsugges ts organic manuring ie. green manuring or, 	 on
the 	smallest fields, cemposting may be an appropriate research area. 

(c) The groundnut pop 	 problem is still conuuon in some areas of Mlawi 
e.g. EPA I and 2 of Kasungu and Mlchinji RDPs extending into South 
Mzimba also Chitipa Plain. This is attributed to erratic rains and 
low calcium and phosphate levels in the soil. Application of gypsum
and phosphate have proved to be uneconomical. Small seeded groundnut.
varieties which give higher shelling percentages than the large
seeded ones would be recommended in these areas. 

(d) Long term effects of high rates of manure on soil properties and
yield of various crops should be investigated. Some farmers feel 
that groundnts grown on previously heavily manured soils have 
excessive vegetation with low kernel yield.
 

(e) The improved post harvest structures are weak and have small capacity
and cannot contain most of the farmer's produce. Extension staff as
well as farmers, feel that these structures lack stability due to thiehigh ground to base clearance (1 in) and hence adoption by farmers 
is minimal. The Crop Storage Team has been requested to improve on 
structural stability.
 

7. 	 Proximity of Agricultural Development and 	 Marketing Corporation (,ul) ieC)
markets for fara inputs, spread of dip tanks 
for cattle, roads, prices
of farm inputs and produce are among some institutional problems that have 
been revealed by the diagnostic surveys as hindering farmer adoption of 
some technologies in somo RDPs.
 

Problems with OFR/FSP
 

This section attempts to highlight some of the problems that have been observed

in Malawi with OFR/FSP since its inception two crop seasons ago. The
 
observations are very preliminary and 
tentative and should 
therefore be looked 
at with c,.',t'on. 

1. 	Problems ,,ith interdisciplinary team work - For interdisciplinary team work
to operate s:-toohly, there is need 
 for 	matual respect for each others discipline
amongst Research Scientists, Socio-Economists and Extension Workers. Members
of the team should function as 
equal partners with joint responsibility for

the 	final product of their on-farm 
research. Experience with the ARTs 
in Malawi
is begin;ng to 
show that it is not easy to mary Biologica] Scientists with
 
Social Economists who are compatible enough 
to work together constructively.

Frequently one obsu;erves 
 the iBio]ogical Scientist working 
in isolation of thie

Socio-Econ:i sr and vice versa and yet they are 
supposed to work as 
a team

throughout 
the 	OFR/'"SP process. It also takes a lot of time for all parties
to reach agreement on technical issues sometimes Just oi the basis that they 



belong to difIferent disciplines. This problem ;yppea rs less protot, need where

the ART is compo !.dof scient.t of Stimt 
 the sam, cil bru a'd experience;
 
a rare con'iAntion 
 to find at the Crrent .,, 01 OFIRiFSR. 

c2" P'r-t- ho, Fwe_.o.",_ I. , W 

set-up c I 1 :' ce- ;ji to 


ro I CW :',-tTIi- Cr oulp lilkage2s. TI! 
.1. : : , It . ni:trotivoly and


D\R toChllica IIvIVUS 
 ben u:iIrI'tood by 

:te sie 


OhUi :i I. partin rs in Ite Roesearcht­
i ka c. lllole is al , ,",ni indica' ion tAlIt sOne \i)Ds would rather

hlve the ART:; ::lste lVtlIla C 11111 o rod l V theCO,,1ro i ; DD mIll;ltl;etellt unit.
h ile this lt:lO phoir would be conductive to felt-i theup;Lull part icipation from 


Extinsion T:hnica! .\ssistants in cXecutiiu on fAt11 trials, it I.Vould leave tile

Adaptive 
 Research tork isolated from the DAR and u:oordinated to station based 
research result in, in dupl ication of ro<e:o.Lih efforts. 

In spite of its institUtosolisation, OFR/FSP stems not popular amongst some
 
apnlimd researchers. Some co:-innod i toe l5 have 
 been nlaive and negligent in

avaing u to the AR[' til necessary 
 technicli solitions to identified farmer 
proble:ms. Others are not just ii ypg;Oly wih O(F/lFSI',irwrl5c1tiv of its, .
future belief its. It is important to popularizie OFRi/FSP amongst applied

researcher bacause 
 these ar: lt hanks- of lIn-chnl0olies that may be adapted.

Although this observation appears individualistic, several reasons for the
 
resentment cat he pit torlswatid as1 f ollos:
 

(a) 	 Most on farm researchers in tie OFR,/FSP are fresh agricultural 
graduates with a first degt e and little ex:perience in the field of 
research. A; such the applied researchers 1<i1h their long experience
in research and post graduate training do not want to receive directives 
from the AiP'T as regards to the priority farmor problems which require
their station based reseacch attetiotn. This observatjon emphasises
the urgent need for post graduate training for the ARTs so that they 
can be at equal educational settin' with their colleoaues. The ARTs also
need to be upgraded to equalo status/rank to Comodiity teams and ADD 
extension so thit they can also attract respect within their coiunity 
of work. 

(b) 	 Applied res-archers suspect that OFR/FSP in encroaching in their 
jurisdiction. The case in Mialawi whereby n11itilocation trials 
commonly called District Trials Ln farmers fields hove been restricted 
to research sltation and trials :;it Ito have agg;inated those notions 
of tension alnd competition between tie Adaptive and AptiTed restorchors. 

(c) 	 The Adaptive Research Prog;ramne be lug ate, pilot programie, is
 
currently r-ceiving more financial, logistical moralin 
 support than 
the conmodity team,;, most of wiich ate already established. 

(d) 	 Is OFR/FSP a -cienti fie discipline? 

3. Problems l:it rWles of statistics - Where research statistical methods 
withint ipf i110 .re LirFtti v ctTish,.d tand widely accepted, they cannot
all apply to O i/ PI'. lor example, OFR/I SP, by its atuce of operating under
uncorltrol loc and variable cond itious, cltitot stick tc 5," or less probability
level Ifor s ign ificance cth i.'io very fL",' t 'cinolo ,ics will ever prove
statistically vi ib e under prcvailin; ,',allhlder c ircul'I;lrlices. The point
is while rules of stalis;tics nued to le com pIip ci with if analysed data and 
inforrences draxnt from it are to be acvpoted iaternattL ocally, A decisiorr 
should he made as t, which statistical toots are most effective -ind sitod 
to the circul:;t luCoS litner Wlhich (OFR/FSPclrttes. 
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4. Problems with workload - The amount of workload that each ART can manage
in a cropping season has to be carefully established. Experience inMalawihas shown that the ARTs, have tended to spread too much in their diagnosticsurveys and even on farm trials that the quality of their work has sometimes 
been affected. The volume of on farm trials proposed has in some cases,beenunmanageable and con..quently it hasniot been uncommon to write off
trials or sites. 

some
 
Heavy demands and unrealistic expectations from the ARTs
by ADD management have sometimes forced this spread. 
 Alternatively, is an
ART of two professionals.big enough for an ADD? Can additional women home
economists and human. nutritionists based 
at Chitedze Research Station take 

care of 
women matters in farming system to improve the situation?
 

5. 
Problems with Livestock based OFR/FSP - The OFR/FSR has often been
criticised for not paying attention to livestock production. There is a
general feeling inMalawi that the approach does not cater very well for r...
lestock based on farm research especially when it comes to prioritising the
 
enterprises of a farming system.
 

6. 
Problems with diagnostic surveys - Reliability and validity of information
obtained from the farmer during informal surveys has sometimes been questionable.Under the political and socio-economic influences, the respondent farmer islikely to tell the government policy rather than what he or she actually does
and sees on the farm. 
Worse still, the response may not be consistent each
 
day he is interviewed.
 

7. Problems with recommendations approval - One aspect of the move to
establish ARTs in each ADD is to decentralize decision making with respect
of recommendations that are adapted to the location specific requirements
of farmers within each ADD. However it would appear that this ;process ofdecentralised decision making, with respect to the role and function of the
ARTs to develop specific recommendation, is not clearly understood and fostered
 
within all part of the Ministry of Agriculture.
 

OFR/FSP in Malawi is planned in such as way that policy makers should be
appraised through the right channels and protocol, of any information obtained
by the ARTs that may require their attention, consideration or action for
formulation of Agricultural development policies. 
 It is important and
 necessary to institutionalise this objective of OFR/FSP so 
that;policy makers
can recognise the information submitted to 
them as one which can direct them
 
in policy making.
 

Problems with University teaching of OFR/FSP ­
8. Bunda College of Agriculture
has not been seriously involved with OFR/FSP. 
It is necessary that the college
should include courses on OFR/FSP so that graduating students joining the Adaptive

Research Programme are aware of the approach before doing so.
 

SUMMARY 

The need 
to conduct On-Farm Research with a Farming Systems Perspective to
 ensure that the technologies generated by the commodity research teams are
adopted by the smallholder farmers is not new in Malawi. 
The institutionlisa­tion of OFR/FSP and the Adaptive Research Teams are an effective way of
fostering linkages between the commodity researchers and the extension/farmers.

Although it is too early to assess the usefulness of OFR/FSP in Malawi, useof OFR/FSP diagnosis and socio-economic analysis of on farm trials has given
more effective means of identifying production constraints, setbacks in current
recommendations, and farmers priorities. 
 However, several problems have been
recognized in implementing OFR/FSP in Malawi. 
The major problems are lack of
interdisciplinary team spirit among biological scientists and socio-economist;

lack of good linkage among Extension, Adaptive and Commodity researchers;
lack of formal training in OFR/FSP; 
and failure to address livestock production
 
in the OFR/FSP.
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QUFSTIONS 

Er D. HIcoUtrz
 

Is livestock includod in the diagnostic and experimentation?
 

Res pon se:
 

Yes, it is included - we have qotnp prnhtems id-nrifiPd with livestock and
 
some ex<per iments. 

Prof A. Nphuru 

What is OFR. Is the technology already available?
 

Response
 

It is identifying useful technology for local specific groups of farmers. 
If none avai table, back to commodity teams. 

Dr Seine 1)ehela 

Why are local specific recommendations difficult? 

Response 

Because the national mnchanism for making recommendations is difficult for 
local specific groups and does not fit with local ART recommendations. 

Dr M. goateng 

Where does the technology come from? 

Response 

It is drawn dom from past research results,to finish the product under 
particular local circuTIstances. 
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TE WESTERN SUDAN ACRICULTURAL ESYARC POJ7CT 

An Experiment In Farming Systems Research 

by 

Dafalla Ahmed DafallaI
 

INTRODUCTION 

The Western Sudan Ai;ricultural Research Project (W.S.A.R.P.), sponsored by 
the Govornment of th, Sudan, The United States Agency for International 
Developi-seut, and The World Bank, is the major research activity of the 
Agricultural Rese:irch Corporation (A.R.C.) for the traditional rainfed
 
product ion sector of ",:esturn Sudan. oreover, the U.S.A. U.1P. represents a
 
deparrIre from the traditional mode of coaducting research in the Sudan 
 in
 
that it has ad ct::; a farm.ing sternS approach for the doveJop:nt and
 
iripl n Lation of its resca;ercb progra:n. Consequently, the W.S.A.R.P. itself
 
is an exper ient. A expriment being undertaken by the Goveramtrnt of the 
Sudan and the A.U.C. to see if such a research made can effectively 
complim.ent and contrimte to txuistJng national agricultural research progtams 
and mca:urably j!::prove the level of productivity and standard of living of 
traditional producers in the western regioens of the country. 

In the disoussion which follows I would briefly like to share our experiences
 
during the evolution of this farming systems project. Our research program
 
has been operational for less than three conpiete croppini 
 seasons. 
Conseqoently, toe to Make ossesa:, 
and lone-term hi0Nacr of the W.S.A.R.P. on the production enterprises of its 
clientele or on the suitabilitv of an "Oa-;'cm Reseorch with a Far1ing System's
Pmrspecti.c (05k!}.51) 

it iV early a finA] en either the short 

"research philosoph,, for ir.plv::-cnting a sustainable 
agriCu]tur re.researcih progra:m under the prcoduc tion cond itions whicb exist in 
Western Sudn. What dos seem apparent at this juncture, ho'w'ver, is that 
OFR/FSP pr23ra.:, can be very effecti\'e in increasing producer awareness to 
availablc product on-increasing/cost decreasing techns o;Aies. hnt that such 
a prop4ras; cs:,not, siae;e-anddlv, addrcs.-; a]l the \'ars us facets of a 
comprch.~n a i,,'re searchi ptogram for rainfed producers. The applied and adaptive 
focus of ORE",'FS' rcsearch programs necessitates that these programs have 
available to then no.' technologies which Lre generally the result of 
disciplh,'coco :=ioity or] Ld research efforts. OR!SP pro gra:: can thenn use 
theese ne.: technolc,;ics to address the production constraints facing their 
clientele.
 

THE CEN!:STS 0" T1' \,.R.P. 

In 1975 the :inistr,' of Agriculture, Food, and Natural Resources requested 
the Ford Youndation to assist the Government of the S'a:a an a study of 
selecte.d crop and discipline research capabilities in the country and to 

I/ 'roseutlv Director of the 'Qestern Sudan Agricultural Research 
l'roj ct. 

http:05k!}.51
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suggest the ways and means of strengthening Sudan's agricultural research
 
and related services. This-study was carried out by a group of expatriate
 
consultants and Sudanese scientists and administrators. An intergrated
 
summary of these reports was prepared and discussed at an International
 
WQrkshop on Agricultural.Research and Development in the Sudan, held at
 
Khartoum in November, 1976. As a result of this workshop, the Government
 
of the Sudan and the Ford Foundation agreed that the reports should be
 
integrated into a master plan for strengthening agricultural research
 
capabilities, with a focus on strengthening the A.R.C.
 

The International Agricultural Development Service, Incorporated, U.S.A.,
 
was invited to develop this master plan in collaboration with senior
 
scientists from the A.R.C. This Joint Team undertook its review of agricultural
 
research on a national level but excluded the western regions of Darfur and
 
Kordofan, which were being reviewed concurrently by the World Bank. The
 
reports from both these review teams indicated that Sudan's agricultural
 
development strategy, as defined in the Government's Six-Year Plan, 1977-1983,
 
needed to fully utilize existing resources and at the same time correct the 
wide variance in productivity and income between the commercial, irrigated,
 
and rainfed, mechanized production sectors and traditonal sector. As part
 
of this strategy, the Government placed a high priority on implementing
 
development programs for traditional cultivators and pastoralists in the
 
Western Regions.
 

The Joint Team Report of November, 1977, made a number of recommendations
 
for reorganizing and/or re-orienting research activities of the A.R.C.
 
Central to these suggestions was that research programs should begin to
 
shift away from traditional, discipline orientation, to one which was 
commodity and problem factor oriented. Moreover, efforts should be made to
 
restructure the organization of the A.R.C. so as to better implement and
 
co-ordinate a multi-discipline team approach to research. The report also
 
recommend the development of a national network of research stations that
 
would give priority support to those areas of the Sudan that did not have
 
access to improved, adapted technologies.
 

The 1978 World Bank study of the western regions, Darfur and Kordofan,
 
indicated a need for developing an agricultural research capability. In
 
support of this plan, the Government of the Sudan requested the IDA to
 
develop and help finance an agricultural research project for the rainfed,
 
arid and semi-arid areas of Western Sudan.
 

In their appraisal of the research needs for the western regions, the World
 
Bank emphasized the necessity of implementing an integrated crop/livestock

research approach, identifying the Savannah Belt as climatically the most
 
suitable area in the Sudan for the expansion of rainfed agriculture. Such
 
development, the report went on to say, should be targeted for Increased
 
production of sorghum, groundnuts, sesame, and an -improved level of
 
integration of crop and livestock production. 

Because of the desired scope of the development activities for agricultural
 
research in the West, and the inability of the IDA-COS agreement to meet
 
all the emerging needs of those activities, the U.S.A.I.D. designed and had
 
approved a companion project which was fully integrated with and complimentary 
to the IDA-GOS project. Thus, the Western Sudan Agricultural Research Project 
became a reality. 
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The objectives of this project, 
as outlined in the planning documents from
 
both the World Bank and USAID, were to develop and institutionalize an
 

* effective system for conducting agricultural research in the West. Specifically,

* the project was mandated to develop and test improved production systems for
 

livestock and crop production, to improve the management and rehabilitate the
 
natural resource base, and to 
improve the quality of life of traditional farmers
 
and pastoralists-:in the'arid-and'semi-arid areas of the West. Als emphasized.

in project documents was the desirability of utilizing an integrated cropping/

livestock production system in the design and implementation of research
 
activities.
 

THE WSARP EXPERIENCE
 

The Challenge
 

Rainfed agriculture is a critical production sector for Sudan's national
 
economy. The country has painfully learned that the rainfed sector has a
 
greater impact on both domestic supplies and export earnings than does the
 
irrigated sector. In 1982/83, when the drought resulted in a 24 percent

decline in the value of rainfed production, real GDP dropped over 2 percent,

while a 7 percent increase in the value of irrigated products had little
 
counter balancing effect. In fact, the irrigated sector's impact on net
 
foreign exchange earnings declined substantially once the country began to
 
import agricultural inputs at 
the bank rate for foreign exchange. The
 
irrigated sector's impact on net foreign exchange earnings declined substant­ially once the country began to import agricultural inputs at the bank rate
 
for foreign exchange. The irrigated sub-sector accounted for just. 19 percent

of net agricultural foreign exchange earnings in 1982, down from 43 percent

in 1980. However, the rainfed sector's contribution to net agricultural

foreign exchange earnings grew from 57 percent to 81 percent over the same
 
period.
 

Rainfed agriculture is also critical to Sudan's food security. 
Mechanized,

rainfed agriculture produce on the average, 55 percent of Sudan's sorghum.

Traditional rainfed agriculture produces another 35 percent, as well as 
100
 
percent of the millet, 75 percent of the peanuts, 70 percent of the sesame,

and virtually all of the livestock. Overall, rainfed agriculture is the key

producer in Sudan's economy, accounting for 65 percent of the country's

foreign exchange earnings in 1982. In fact, the top net foreigii' exchange

earning crops per unit of local currency invested are rainfed sorghum, sesame,

and groundnuts. Sudan also has a strong comparative advantage oveI several
 
neighbouring countries in livestock (Egypt, Gulf States) productio ,.an
 
activity which takes place exclusively in the traditional, rainfedk:svctor.
 

The target area of the W.S.A.R.P. is the two regions of Darfur and i'ordofan.

These regions comprise a total land area of approximately 850,000 Kms
 
(approximately 35% 
of Sudan's total land area) and contain a population of
 
approximately 5 million, a 
quarter of Sudan's total. In terms of national
 
agricultural production, the area produces 90% of the millet, 52 % of the
 
sesame, 46 % of the groundnuts, 17% of the sorghum, and 90 % of the gum arabic.
 
Livestock resources of the regions account for 45% of the cattle, 37 % of 
the
 
sheep, 32 % of the goats, and 65 % of the camels. The vast majority of production

in the area is in the hands of traditional producers who operate under production

constraints which limit output that could generate more cash sales and keep

most farmers in a state of relative poverty. Insufficient resources such as
 

/ 	 the limited availability of labor during peak work periods, inefficient tools
for cultural practices, poor access to credit, and fertilizer, and poorly
developed roads and markets, impose limited production alternatives and incentives.
The absence of clear land-use policies and land tenure systems are important
factors leading to low productivity in livestock production systems and 
conservationally unsound management of the natural resources by both crop and

livestock producers, asituation commonly found where no land use policies are 
enforced. 
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It is within this ecological and production environment that the W.S.A.R.P.
 
was mandated to implement an agricultural research program which wouldstabilizeand improve the exi-sting systems of crop and livestock production for
 
traditional producers.
 

The strategy . .. .
 

In an effort to complement the already well established commodity research
 
program of the A.R.C. and to provide the project's clientele with the most

relevant research,results appropriate under the unique circumstances of their

farming enterprises, the W.S.A.R.P. undertook to implement a farming systems
research-program. This programmatic philosophy was already embodied in most
 
of the project planning documents referred to earlier in this paper, and

reflected, by-and-large, in the recommendations of the Joint Team Report for_­the reorienting research priorities of the A.R.C. Farming Systems Research programs 
agricultural'i'esearch system in Sudan.
represented a new-concept of research program implementation within the established
 

Thus in 1979, a major research efforts was launched which focussed on the

traditional producers in Westernc-Sudan. This pre-project planning stage took

approximately four years, beginning in 1975 with the recognition'by the Government

of the importance of prioritizing development support for traditional producers

in the rainfed sector to 1979 when the Government and the World Bank and USAID
 
actually signed the agreement to implement the W.S.A.R.P.
 

- - The first task addressed by the project was the establishment of the infrastru­
ture necessary to support an applied research program. 
This effort, which began

in 1980, initially concentrated on the construction of the physical facilities
 
necessary for program implementation. 
Project documents had already established

that research stations would be established at-four sites, one in each north/

south region of Darfur and Kordofan. Initially, construction was prioritized

for those sites with some pre-existing facilities, the objective being to
complete station facilities and commence implementation of the research program

in as short a time as possible. As a consequence, one station was completed

approximately on schedule, late-1982, while continual delays, resulting from

logistical and material supply problems, have resulted in the failure to complete

the other three stations up to this time. 
 Recent estimates place completion

of all stations before mid-1986. Thus, the construction program alone, has, or
will have taken approximately 5 years, while delays in the completion of -facilities
 
have had important implications regarding the recruitment of staff.
 

Delays in the construction program have resulted in delays in the recruitment 
of project staff and as a consequence, delays in designing an integrated, project ­
wide' research program. In addition, the training of Sudanese scientists informal, overseas degree""programs, has prevented many from activity participating

in research programs design and implementation activities. Nevertheless, a

scientific staff was recruited for one station, including both Sudanese and United
States nationals, and a research program was designed and initiated, in-the hope
that it would provide a model and learning experience for undertaking similar 
activities at the other stations when facilities were completed. Thus, during

the project's 6-year lifetime 
one research station has been fully functional

for about three cropping seasons, and the provision of temporary facilities has

allowed for the initiation of 
limited research activities at another station for
 
one cropping season.
 

Research program development was undertaken on several levels. 
 Because the
,W.S.A.R.P. is, administratively, a research arm of the A.R.C., senior administrators 
from this organization were appointed members of several project research planning
 
comnittees. The primary purpose of the committees areproject-wide basis, research programs and to plan, on an integratedto ensure that theae programs are 
compatible with national and regional development goals and objectives while
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complimenting other, on-going national research activities. In addition,

committee membership provided A.R.C. staff with "hands-on" experience in the
management.of a farming systems research program. -Such an experience was
 
expectedto provide A.R'C. staff with a better understanding of farming systemsresearch (FSR) and begin to engender and institutionalize FSR methodologies as 
a compoment of national agricultural- research planning.
 

On an internal level, the project developed and initiated a research management
iifrastructure which aimed to integrate all individual research station programs
into a complementaryand integrated, project-wide research effort. 
Programmatic
 
emphasis at the research station level focused on the design and development
of potentially adoptable, production-increasing technologies which addressed

important production constraints of the research station's clientele. The

establishment of such a programmatic emphasis clearly identified the initial
 
stages required to implement station research programs, which involved;

(1) an identification of important' potentially solvable production constraints;

(2). identification'of technologies which uight overcome these constraints;

(3) the testing and adaption of selected technologies to producer conditions; and
(k) dissemination of adoptable technologies to consumer groups. 

Implementation of research activities for the predominate cropping systems of
research stations target areas conformed to well established guidelines for
 
FSR programs. 
These involved the initiation of reconnaissance surveys, zoning
of production systems into recommendation domains, diagnostic surveys 
to

identify production constraints which would serve as an initial focus of

research efforts, and on-station, and on-farm, researcher and farmer-managed

trials. 
 The nature of the technology being tested, the production constraints

being addressed, determined the sequence of steps followed in research trials,

but the over-riding,considerations were 
(1) to provide farmers with adoptable

technologies in the shortest period of time; and 
(2) to minimize any risk

associated with technology,adoption, on both a short and long-term basis.
 

Previous experience with farming systems programs for livestock production

systems was much more limited, and guidelines for implementingfsuch programs

not as clearly established as for cropping systems. 
Accordingly, the project
found itself developing its own methodologies and'guidelines for research
 
programs addressing the production problems associated with pastoral systems.

Some of the primary functional differences between cropping and livestock

production systems were; 
(I) the longer time frame for achieving marketable

products in livestock systems; (2) the ease of maintaining livestock units year

after,year which was associated with the traditional investments potential

commonly associated with livestock; and (3) the fact that pastoralis ; exercised

much less control over the management of their natural resource base than

sedentary cultivators. Collectively, these factors required that the project

implement and focus research efforts for pastoralists differently than that used
 
for cultivators.
 

The establishment of information networks and linkages with other projects,

organizations, and consumer groups was recognized as 
a very important activity.

Project management realized that efficient and effective research had to

provide scientific staff with information necessary to (1) make knowledgeable

decisions concerning technology selection, adaption, and testing; and 
(2) provide

the mechanism necessary to disseminate adoptable research results to 
the largest
possible number of consumers. The W.S.A.R.P. has attempted 
to initiate such
 
networks by establishing formal and informal linkages and collaborative

research activities with other local development and research organizations,

international development agencies, and the International Agricultural Research
 
Centres such as 
ICRISAT, ICARDA, ILCA, IITA, and 'CIHYT. In addition, the
project is undertaking to establish a project information service consisting of
 
research station libraries,*a publication/documentation service, and the
formation of linkages with extension service personnel and consumer groups

through the efforts of researchsration production specialists.
 

http:management.of
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SOME ACCOMPLISHMENTS OF W.S.A.R.P. PROGRAM 

One of the imediate advantages the project experienced from the OFR/FSP research
 
approach was the establishment of dialogue with producers. As a consequence,

research staff became aware and began to appreciate and understand some of the
 
problems, constraints, andeni.ronmental.limitations.within,.which farmers under­
took their production activities and research programs began to practically address
 
some of the.perceived needs of producers. As 
a result of this adaptive

technological orientation, however, it has also been apparent that farming systems
 
programs are rather dependent on technological packages resulting from disciplinary

and commodity oriented research programs. Such research programs are necessary
 
to 	generate basic technologies which farming systems programs can then select
 
from for on-farm, adaptive research trials.
 

Although the W.S.A.R.P. research program in Southern Kordofan has only been
 
functional for three years, and that in Northern Kordofan for one year, the
 
farming system approach has provided the project with some evidence of early
 
sucess, for example:
 

1. 	 Initial horticultural trials looking at improved cultural practises were
 
undertaken on farmer's fields during 
the first cropping season. Consequently,
 
by the end of the first growing season, many of the farmers !iad adopted a
 
ridge-furrow planting technique used by research staff because it substantially
 
reduced the amount of water required for irrigation, and thereby the amount
 
of 	expensive fuel used for pumping water from deep wells.
 

2. Collaborative work with an animal traction project in Southern Kordofan and
 
producers indicated that the low rate of adoption of traction technology
 
was partly the result of inappropriate designed equipment which was not
 
suitable for the heavy soils of the area. 
However, most producers were very

interested in using the animals for transport purposes. 
 Renewed interest
 
in animal draft has encouraged the re-design of implements, has provided

farmers to learn about animal handling, care, and training, and has revitalized
 
efforts to introduce animal traction.
 

3. In-herd/on-range trials with sentinel herds has provided research staff with
 
an opportunity to initiate diagnostic studies and to plan, design, and,
 
implement researcher-managed trials with producer animals. In addition, such
 
herds have enabled researchers to familiarize pastoralists with research
 
methodologies while acquainting researchers some of the constraints facing

pastorali'sts.
 

4. On-farm trials have provided Lontinual feedback to the research station which
 
has been used in formulating s±ccessive research programs. For example, early

diagnostic surveys indicated'tiat the expansion of food and forage legumes
 
in the existing intercropping system would have a much greater chance of
 
adoption, and therefore a greater impact on maintaining soil fertility than
 
a crop rotation system previously designed by research staff.
 

5. Diagnostic surveys indicated the importance of house-gardens in providing

nutrition for households during the hunger period. As a result, an on-farm
 
program designed to test new and improved short-maturing varieties of commonly
 
grown housegarden crops was met with enthusiastic support from local producers.
 

W.S.A.R.P. has many examples where on-farm and in-herd trials have provided

scientists with important information on which to base future research studies.
 
In addition, continual dialogue with producers has provided research staff with
 
insights as to why recommended practises may not have been followed by producers,

foc example, due to the lack of improved seeds and fertilizer, lack of credit,
 
and policy decisions which may limit input channel.development and credit
 
availability, as well as cultural const'tIiints which may impact on technology
 
adoption.'
-a dto 
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SOME PROBLEMS OF 1HF W.S.A.R.P. PROGRM
 

, Implementation of a farming systems research program by WMS.A.R.P. has not bcen

without its problems. During the early stages of projcct implementation it
 was necessary to assure n program administrators that FSR programs could
 
be complimentary with existing discipline and commodity research programs and
 
were not designed to replaced them., Quite on the contrary, farming systems

-programs -are-dependent on technology-ginerated-by's'ucl-'prog'am-s fr-"useini their 
own adaptive and applied research efforts. However, in the developing country

'setting, where resources for the support of agricultural research are often 
very limited, competition among programs becomes inevitable, and then the'
decision must bemade on striking a balance between disciplinary/commodity
 
research programs and applied/adaptive research programs. Compounding this
problem of making effective decisions regarding the complexion of national

efforts is the frequent confusion which may exist over the role, approach,

methodology, and previous successes of farmingsyptems programs, in part a
 
result of the relatively short time FSR programs have been operational.

Accordingly, however, it is often difficult to clearly demonstrate the
 
complimentarity and potential ben-fits FSR programs can make to national research
 
program goals and objectives.
 

The emphasis of farming systems research programs on the producers and on

implementing on-farm trials presents some unique problems not commonly found
 
in more traditional research programs. The implementation of experimental

trials under on-farm, producer conditions presents difficulties in terms of the
 
the controlofexperimentalvariables and in the interpretation of-trial results.

Such problems are generally manifest in terms of the proper conduct of
 
experimental trials and in the perception of what constitutes professionally

recognizable research results. 
 In general, national scientists must view
 
an opportunity to work on farming systems program in the context of whether
 
or not such a commitment will contribute to their own professional advancement.
 
To be acceptable to national professional staff, such programs must strive
 
for scientific excellence, encourage the publication of research results, and
 
provide a research environment where scientists can establish professional

credibility and achieve professional recognition.
 

The W.S.A.R.P. has addressed these-issues by; (1)establishing a project

publication series where scientific reports are 
formally documented and
 
circulated to other interested individuals and organizations; and (2)encouraging

scientific staff to attend national and international meetings and workshops

where research results are presented or training is undertaken. Such meetings

are selected to emphasize not only farming systems activities but also discipline

oriented research. Programmatically, the W.S.A.R.P. has adopted the view that
 
farming system research basically constitutes an integrated program of
 
professionally sound, multi-disciplinary research activities which are ultimately

analysed and evaluated within a producer context. 
In fact, it could be argued

that as such, farming systems research programs strive for an additional


* 
 dimensions of professional sophistication than is often found in more traditional
 
research programs' in that they seek technological simplicity and adaptability.
 

As regards the training of scientific staff for farming systems programs, the
 
W.S.A.R.P. has adopted the philosophy that a sound technical/scientific background

is the most desirable type of training for scientists who will be implementing

such programs. 
 The engendering of an attitude which views agricultural research
 
in the context of multi-dii.ciplinary teams undertaking off-station research
 
trials which are addressing producer-perceived production problems, will in
 
large part be determined.by the emphasis and professional opportunities

national programs give 
 to isuch research efforts. Presently, professional

opportunities in farming systems research programs are being provided by
international donor agenciel and research centres through the implementation
of projects such as the W.S"A.R.P. In the future, however these incentives 
will have to be provided by the'national research organizations themselves.
 

http:determined.by
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CONCLUSION
 

The Western Sudan Agricultural Research Project renresents Sudan's major

rebea rch effort which is addressing the production, marketing, and socio­
economic constraints faced by traditional producers in the rainfed sector,
 
As such, it becomes responsible for providing producers with production­
increasing/cost-reducing technologies which will increase their productivity

and standard of living while significantly contributing to the national
 
economy. As outlined in this brief overview, the project's research
 
-orientation hasbeed -happlied, adaptive¥researchef 6rts. Hawever, such
 
efforts alone cannot hope to provide the technological break throughs to
 
provide for sustained production which will be required in the future from
 
the rainfed sector. Significant efforts must be undertaken in basic
 
technology development. 
Whether these basic research efforts are undertaken
 
by existing national research organizations or new programs, or whether
 
formal linkages should be established with appropriate international agricultural

research centers and research organization in other countries, depends on the
 
availability of rescurces and the potential econcic benefits such activities
 
could have on national economies. In any event, applied and adaptive research
 
programs will likely form a very important dimension to national agricultural

research efforts. Such programs function as an interface between national
 
development efforts and producers, and such can provide important policy

alternatives for prioritizing research activities and 
resources to meet current
 
and future needs of producers. Research programs such as the W.S.A.R.P. can
 
play an important role in adapting technology to local ecological conditions
 
and to the production constraints of producers. In addition, to providing

iterative inputs on technology development, projects such as the W.S.A.R.P. can
 
provide input to policy-makers regarding infrastructural and economic issues
 
which limits productivity. 
Research programs such as that being implemented

by the W.S.A.R.P. can also provide formal linkages between national agricultural

research efforts and national extensions programs, strengthening the ability

of extension personnel to provide producers with the most recent and accurate
 
recommendatiorsfor improving their productivity.
 

W.S.A.R.P. has provided an institutional framework in Western Sudan which has
 
provided direct linkages between rainfed sectors producers, researchers, policy­
makers, and international organizations. This has provided a forum for the
 
exchange of information and ideas focusing on those constraints which are limiting

productivity of the major agricultural sector in the Sudan. 
The continuing

challenge is for the W.S.A.R.P. to promote appropriate, adaptable interventions
 
to stimulate producer interest and national policy-makers awareness.
 

QUESTIONS
 

Dr M. Avila (Zimbabwe) 

Do you work on Crop/Livestock interactions and at what stage of research are you?
 

Response
 

It is more complicated in that we have three major farMing system types, pastoral,

transhumant sedentary as well as crop/livestock interactions within the transhumant
 
and sedentary systems, there are significant crop livestock interactions between
 
them.
 

Mr A. Okech (Kenya)
 

Is FSR really more sophisticated than traditional research?,
 

Response
 

In the 
sense that there is direct contact with the producer and a less mechanistic
 

way through research - yes. 

Mr M.Mektiria (Ethiopia) 

Will this experinent be replicated elsewhere in Sudan? 

Ronse: We cannot say, so far.­
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by 
C. Seubert and C. Nkwanyana* 

A. Int roduct ion
 

The present Researchl Division of 
 the Ministry of Agriculture and Cooperativeswas init iated in 1959 Iv .ti estahl ishment of a central research station atMalkeris. Four ,uc-ar
ta Lion; were later aided .such This .e.nsivv coverage ofa su..0i countrv is nec.ssitated V the widely di \'et,1 lt soil and cjiula ic 
zones withiin S aii a 

In 1971 t ierc cpa;iq iliv for the Res.ich Pivisio, w.-s transfe,rredUiver;it ,,t to the w .. :, L .kth,, and , :ii, to0d stllnaLtheipresencc i: --he coiatr v the univ vrsitvand Ior ;ali: e h'ti 'en the "acul t oI Ap cIl tre,ri
and the se: rchI _.is ni. Ihi.; association comit a d offilially mitil 1978;
but tA 1%'7/, -
 Was W in;:at d by .taff lao s' at allreseat.i iit W levi s. SeriolsWyn again in the 11 /8? s(iasi with the recrlUitioeiat 
of
a. re;e trch

an agro '1h,, expansion of the 
 effort has been assisted by the
Cropping Scst '':s 
 i ld Ext ln;ion fi iniiw Pro ect; a cooperative effort
beLieui US.-\!!),
the Mini stry of Agriculture an'
d Coopera:tives, 
the lennsylvania
State [li ' .dty AW Tenmssve State Univerity.
 

B. lice:;,i ound
 

One of the i7!por tact 
e1c:nentaS in the revitalization of agricultural research
has been its reorientation towards tie 
soMII farmer. While the tendencyrelaet previons research strategios rein us, 
to 

and the tic!encv of the researcherrtowards a ::ore .raiiti in-aldiscipline oriented on-station research approachremains, an on-foci r;i.,r ce ponilt itN a s ;crspectivepste:.n rosinains astrong factor in th research equation in Swaijlnd.
 

While several people hav,, 
 over the years, pointed out the need for a moresystems orirnted approach to agricultural research 
in SaziLnd,tuei individuals
M.J. Jones (1099) and i'. Sa t 
(tii rs (198)), ha|ve 1:wade net eC,'rthy c:l.,nts which
have help,,e to lay tie fcndat ion for the present faiag systc-is researcheffort. doW:c ;tate that 'There is 
a great need for a brod, general,descript i.' 

syste:: 
.:- unL of th1e Whol e farming s.te::i, intei r't in- the cropping
ith Other aspects of the system..' Saunders, in referring
traCitionaL fatrming sector stated to the

that: 'Because they fall into the lowincome group, thev.' should not be c-:eected bv those in hiihe'or levels toproduce fer na..tienalistic or idealistic rca.-ons. Eound econ.-iethe ins Lit,,:.i advice andsuppo:t of governmaenit iii credit, :a&rot ing, availabilityof inputs a= similar services, Without e::o-ssive !urcvaercv, cte theirright., ie seeds sowa by these individuals, and the efforts of theMinistry of .'ricmlture to tester the larti:K' Syste::.s .<earth effort haveresult in on i ,,,AMI [roj ct ent itiedc:;: Swa i himnd Cropping SystemsResearch an, L:.te:sioa lrainin ; Project. 

A large a:-ou't of bh:c,;rcunJ iaforlat ion coveriny th0 pQyivs ical, economicand hmm:mn ro-urces of Sw'aziland his bea:cn, :vailcbl, over the last decade.These studies jnd rvports have been of considerable aspistance to the farning 
systems 
r e for in Swaziland.
 

Acrononist , S:,',ziland Croppiag Systms Researcih and Extension Traiilinyj r ijectthe Pvruls-.;vania 'State University, and Chief Research Officer, ResearchSwaziland Pivi sion,inistrv of 'riculture and Cooperatives respectiely. 
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Publications, such ,s those by Black-M ichwai and S helane (1982), Russell (1982),
and de Vlett r (1983) have served to iN:,prov, our mlndlrstandiu. of the Swazi
 
Nat ion land soci:l 1 sctLin!,. A beL ter ,-u'ndci>StantdiiL; Of the economic and labor
 
situations ono'; fars ias hoeu prvided in studies by I.ow 
 (19S5) and the
 
Far .anrm t (NN7-79). Additionally, nnt:;erntus
Mic Sulv'.s 
 snrv and censuses 
coverin.tn ,h tii d rui,,197 to the ni-,c-u.nt proV d,, us with a considerable
 
a::ounlt Ot i n otlt SNL fimler; yieldK , input';, produc tiom, crop mixtures 
ind resources ntral Statistics Office:, l7-leSS,RDA Moultorin, Unit,
 
1977-79, aind RD\ M1 n ,'.;1It 
 Unit; 19832 i963, and 1985). 

Several 0 r'ailiZtctiOS had conducted research on farmers fields prior to the
Co::ing Of t1 C;Nlp 1; Systems kesrch and -xttnsion Tirainin Project. The

earliest ef" ,rt; it on-faiil trials mij well hAv, 
 been the District Soil Fertility
Trials conducted at svceral hundred 
locations et;wLeen ahout 1968 and 1974 
in all
 

maor 'of the i r-ccol 0 'ical zon;es of Swa:iland (Faculty of Ag}riculture, 1972, 
1973). Soe of the t-'ritliser level; used in thOse tcials were a bit beyond
many ftarme's, aI tie field plot techniques were not app'opriate for an-fans
 
researci. 
 Viii the ian yield ad Soils data were collected and tabulated,
from:! tue it appear that anyIC,'IId does not final report:; or summaries of this 
WOrk were ever produced. 

A more recent on-farm effort has been that of the Intercropring Project funded

by the International 1)uvclopment and Research Centre 
of Canada and managed by

th Faculty o A;ricultore of the University of Swaziland (Faculty of
 
Agriculture, 1982). This group has done some 
 very good work and has produced
 
a c,od reprt. .
 But the work, wille carried out on fiarmers fields, did not
 
reflect the -arms'.'; n-Im'a''ooment practices and 
use of re o"es. The design
and methods uiscd iin thes:e trials dli not take into account the farners
 
constilts a&d perspective
 

The Sed Mu Itipti cation Project conducted on-fam maize variety trials fo'v
 
three seasons ftroei1982 to 1985 (Sinelane and van den Bur;, 1983, and
 
van den l Bur , 1985). Tiese trials 
were conducted utde r farers conditions
 
and have belen wetiscnarizedi; 
 in fact, tiiev have been of assistance in
 
formriltitqi;' the 
current variety recomm';endations for maize in Swaziland. 
teC.lt:SC isi[an' fa -miers in Siwaz iland plan wi th in SAFl- ox-drawn planter, it


hi-; been difficlt to estahli sh lon-EarnTi tri;its , using different varieties
 
of maize, tGL iIlosel y approximate farm,,ers co"ditions. Nonetheless this program
h:is tOiltintlCd to ipllri-ove its on-falri focus ove(r the yeats. 

The Soil Testin.g. and Li;e l)e::strat ion nit of the "<tc'lsi rnikec have
 
been con.c .o -fats:l d,-::MI..,ctioln pro;i-, .- ;i',e ab,0ti 1975. W1iile the
 
orznizatton hasi; been Iltst;d 
 urmsacp i ily oni d::onstrations of rHe effects of
 
lime and fertili;er, their 
i.:ork has been done ol fare-s fields, though not

ahi.a y';un der far:ier c,iiitir:;. Recent cooperat ion with tHe Cropping Systems

Project has ohiang 
d their ou-tfarm prov;rah toward; Operating clocer to the
 
ftriers; col! it 
 ions and r;oit rcos. 

W'iih thi:; b,-i,rouud aind hi;tory to dra' fro".ltae ctoppii:; '.-.:tens lese.irch 
.and i-c:t .<; i 'l'ra Pr-o ha! , ble buildiiin,; ,ct l past efforts to adopt 
a :;A'.;tc::i;; I 'r'.Th. ; r,0ult, in intc disCipli:i.i-v teaM 'tt:liposed, variousl:; at

poin'; in tii:,o if alj;riudl l.lir l e'c: ' s
t i-;ts , ,'!rt'ol :i ts, ii sociolo ,ists,

htl'{[<ull'a {:I.;, iL-r'i,',Li0IIe,!p.-aVl,<t: 
st rl~ [nd< l, 11)10h O e l to S<;ln, I-viSe 

all o i,;t in; t-,,i' t that collnht; '!ore thin 100 on-farl71 c;l;cilch, and 
c ri i l ,iiiiiull i tnrV andcryait l v. Wgith trainin; rom C MiYTi informal 
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C. First Results fro:m the On-Fai: iResearch 'rigcra 

One of the first, and probably the irmst iu~irtant benefits of an on-farm 
research programi has been all incrt.ase in contact with the Swazi Nation Land
fanner. This repeate d contact, 'supported by the infor::ation gathered in 
inforal and for-luI digaU MtiC surveys and or-f ni trial ohserc t ion and 
monitoring, has led to a better understanding of the farmers resources, and 
strateg ic s. Researchers who have visited far.rers , and see what's going
in their fields, thihk irure 

on 
than the airs-II'. point 0i viL'W than researchers 

who are not in coatict with their clicnt e. 'ibis is st arting to show in 
some of the rt.searchb conIdt, cted at the Malk(eris Rt-SCareh Station. We do
have a way to go to clirni nate o::je of the narrow discipline focus of past 
years, but there is prgrlss. 

The oil-farm researdh prog ram has also geuvrated interest and cooperation
between research and e::tension, Ml'hii, the F'SR progral has not been able 
to formalize a cooperative relat ionslhip by itself, it has sucee-ded in 
gett-ing researchers involved together with extension workers in field days
on farmers fields. Also, seviral mcensiun workers have cooperated
informally in putting out on-farm trials along with th OR field staff. 

The on-station rceoearch program has not yet initiated any forma] interaction 
between on-farm i.nd oi-station research pro'grams . however, tie on-station 
and on-farm researchers attend nu:2eronsl e Lin/gs and have discussions together
about the direction and focus of research programs. The general attitude
of cooperation bet'een tie two research orientations is readily evident. 
Part of this attitude is due to tie small number of professional staff at theHalkerns esearch Station. The process of getting a ciearer understanding
of the roles and scope of on-farm and on-station programs is underway. 

The weed control research prograri, with soeie funding from SADCC, has oriented
several on-slat ion t rial s towards providim more infonsation about pract ical
problems faced by s:mall farm:ers with regard to the use of herbicides for w;-ed
control in both maize and cotton. The weeds agronomist and en-farm agrnomilst,
who observed weed conditions and herbicide use together on farmers fields, have
collaborated together in designing multi-locational on-station experiments
which will serve to identify and pre-test herbicide strategies under controlled 
experimental 'onditions before taking them to farmers through the on-farm 
research prog ranme. 

During the 1984/85 cropping season the on-farm research program cooperated
with the cot ton entomolo;ists in testing a new type oifcotton insecticide 
sprayer, called the Electrodvne Sprayer. This sprayer, which is soon to be
introduced co::erciailv in Swaziland, was tested by 10 cooperating farmers 
on their cntton fields for the eutire seasoin. Thle initia thinking was that 
the electrodvn would save a large amount of the labour needed for spraving
cotton. Dilring the croppina season weeklv visits were made to each farmer 
to assess tOe e.ou,. cf ti::e and inputs beQin: used on each field for each type
of farming operation. 1-'r::i the surxev data it was rcadily apparent that the
time spent wceding far exceeded the time spent spraving;, rega;rdless of the type
of insecticid, spray syst:i used. 

It seems that we were misled in the info r'al and formal surveys. We
incorrectly interpreted the farm.ers concern ahout recent increases in the cost 
of insecticides ral coneri aho,.t cotton pest cciltrol; thus 'we ave
the whole iSsue a hi'iher priority than it meri td in the farmers overall 
management strate' As a direct result of findings from the w'ekl- visit 
surveys a pro;ar nfor cor:::orc ial i zation of Lhe Elect rodvne has been given
lower priority. Ad.litionily, the en-station work is ex:indin its offorts 
in the area of ctt:! herceides and is prc-testing I hierbicjice strat,.y 
suitable f or s;all ar.7c rs. 
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At the request of the Home Economics Unit of the Ministry of Agriculture

and Cooperatives the Cropping Systems Team initiated a program of introducing

soybean cultivation to small farmers. The emphasis in this program has been
 
on the nutritional value of soybean and its potential as 
a dietary supplement

rather than as a cash crop for oil. 
 As a direct result of the interdisciplinary

nature ofU-a team approach--the work-with-soybeans has emphasized the non-agronomic.
 
aspects of production and use; such as: 
cooking, nutritional value, and
 

-appropriateness 
 for the cropping system. 
As a result, the Home Economics Unit
 
is emphasizing the educational aspects of. soybean use and preparation for
 
cooking; rather than a large scale promotional effort to get farmers to grow
 
soybeans.
 

The on-farm research program cooperated with the Seed Multiplication Project

in comparing the dry bean seed that they were multiplying to the seed being

used by the farmers. These trials included seed source, nitrogen topdress

and row spacing as variables. While the Seed Multiplication Unit seed was as
 
good as the farmers seed in disease resistance and pod set (yield potential),.

it was about 3 to 5 weeks longer in maturing than most of the varieties
 
being used by farmers. 
 Because of the problem of cattle being released into
 
the cropping areas late in the season, this late maturing variety is not
 
favored by farmers. As a result, the Seed Multiplication Unit is giving
 
more attention to maturity date in their varietal testing and selection work
 
and are using planting dates more closely approximating those of farmers.
 

In the last six months Swaziland has begun to adopt the Training and Visit
 
approach as their basic extension methodology. The T&V supervisory staff
 
responsible for the development of the training messages have met with the
 
on-station and on-farm agronomists at the Malkerns Research Station. 
The
 
experiences of the on-farm research program provided useful information for
 
adapting the T&V messages to be more suited to a wider range of farmers.
 
It remains to be seen 
if the T&V message can be adapted to the diversity and
 
complexity of the farming systems in Swaziland.
 

Following a partial budget and statistical analysis of their on-farm
 
demonstrations the Soil Testing and Lime Demonstration Unit of the extension
 
service has changed the focus of their research work. kTheir previous focus
 
was towards encouraging farmers to adopt a profit maximizing liming strategy

which assumed high input levels and management abilities for farmers growing

maize. 
The present on-farm effort has been shifted away from this demonstration
 
mode to a research mode which looks at 
several liming strategies at farmer
 
levels of management and inputs.
 

The on-farm research program has performed a number of on-farm and on-station 
trials to test improvements to 
the SAFIM ox-drawn planter. This has resulted
in several extension recommendations regarding the use and calibration of the
 
ox-planter. Additionally, oxen have been used at the Malkerns Research Station
 
for the first time in many years and plans are underway to expand their use.
 
This is slowly leading to a broader program which tests and improves equipment

commonly used by small farmers. 
 Also, the use of draft animals and snuill scale
 
equipment on station allows researchers to pre-test experiments and become
 
familiar with the operation of the equipment.
 

D. Problems
 

One of the objectives of the Cropping Systems Project has is to 
train
 
extension and research personnel. In 1983 the first research personnel

returned from their training programs in the US and elsewhere. Two of these
 
returnees, the irrigation and soil fertility agronomists, have since left
 
government to 
join the private sector. Because of the lower salaries in
 
government employment this trend will not 
change in the near future.
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Fiold stalf 
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E Sumoia rv
 

Swaziland 
 isa off to a good Mtart in farm:ing s su,'-s rtntirdich. Because ofpast eventsa nt 'rdi-sillinarv I nr s yvstem; research has had ; good chanceto grow and t;.land ri 'hit alo,.: i.i th disc ipl in tiitcted station based research.The firSt reults aaIc ind icati ; that oL-fai rn research w,'ith a faiming systemsperspcctixe wi 11 havc all ,re; iact tipon aglric ltural research inSwaziland. iL;ere are probl:.;:;s in the implem ntation t the FSRsure, program to bebut thICn' dre prho,1: that can be surlnouited if positive results continue 
to come fro::l tihe on-laIi prorci 
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SI'AZILAN1) PE LSENTATION DISCUSS ION 

Mr '. Nts'ckhe (lesotho) 

Why did research Leave the auspices of the Ministry? 

Response 

Felt to be min:managed within the Ministry. 

Mr. T. Monvatsi (Botswana) 

When qualified people return and go to the private sector, and government 
has problems with 'ehicle maintenance, what is the future of FSR?
 

Response
 

Cent inue training until the vacuum is filled.
 

Prof. A..Mphu ru (Tanzania)
 

Scattered personnel may be good for FSR diagnosis but not for developing countries.
 

Res pons e
 

Not so scattered really, only three agro-ccological zones and distances are 
not so far, we May consolidate a little in the future. 



A REVIEW OF ZAM BIA'S SYS'I'I, BASE.Dt) ON-FARM RESEAh'RCH PROGRXI:IE -
THE A\ T'T E DISLALII l' EAM%'I'C i"i 

by 

S.A. 	 Kean, M.R. Mulele and B.K. Patel 

I. 	 INTRODUCTION 

This 	 review is in three parts. The filst outlines the different stages ;n
the establ ishm:ent and impl ementation of the Adapt ive Research Planning Team.

The second parL 
 examines the team's achievements to date and the third part

discusses some of the problems which 
 have hindrtd the team's development. 

II. 	 PART ONE: A CALENDAR OF PROGR"SS IN IMPLEMENTING THE ADAP)TIVEIE~SEARIil i'lAv;.1l:GT 
-]t7,. 

11.1 1975-76 - Awareness of a problem with small scale fanrer adoption of 
research output 

Most agricultural research in Zambia, particularly crop research, is 	 conducted
by the Research Branch of the Department of Agriculture. Until 1981-82 thisresearch was carried out almost exclusively on the network of research stationsand 	 sub-stations across the country. The research was originally conducted by
scientists working on a disciplinary basis e.g. breeding, agronomy, plant
protection etc. but recently these scientists have been reorganised intomultidisciplinary commodity research 
teams e.g Cereals, Tubers, Oilseeds etc.
 
(see diagram 1).
 

In the course of several evaluations of the Research Branch in 1975 and 1976,it became apparent that there were several features of the nature and structure
of the research programTe which were inhibiting the production of relevantrecommendations, which could be rapidly adopted by the majority of Zambia's
traditional and small scale commercial farmers, who form approximately 85Z of
the total rural population. There were four main problems areas which stood out
 

i. 	 Ineffective research propramme formulation - There was no effective 
means of identifying the problams of specific target groups of fan.ers,
therefore it was impossible to formulate research progra.m-es Vo meet
their specific needs. 
A single set of recommendations was released to 
cover all farmers 
in a province, giving little recognition to the
 
diverse nature of different farmer's circumstances.
 

ii. 	 Singile crop or activity approach - Research was onconducted individual 
crops in isolation IroM one another ie. there was no consideration given
to the farm in its totality, its crops, livestock and off farm activities 
which all coE;pete for the farm 'rs limited resources. 

iii. 	 Neglect of social and economic factors - Research was undertaken by

natural scientists w;o looked exclusively at the farmners' natural

environment e. ;. 
 soil climate etc. and gave little consideration to
farmers' goals, resources, markets, prices etc. which also influence 
farmers' deci.;ions. 

Mr M.R. Mulele is Assistant Director of igriculture (Extension)
Dr B.K. Patel is Chief A, ricUaturaI Research Officer, Mt. Makulu 
Mr S.A. Kean is ARPT National Coordinator, Neunt Makulu 
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iv. Insufficient on-farm trials - The majority of trials were conducted 
on research stations under higit management conditions, which differ 
considerably from farmers' o,-n conditions. 

11.2 	 1977-7( - Decision to try out on-farm research with a Fanning Systems 
Perspect ie 

Having reco;nised these weaknesses within the agricultural research programme,
the Ministry of Aqriculture and Water Development responded favourably, in 1977,
to a request by CI'YT s East African Econoinics Prog ramme to demonstrate a set 
of procedures which could improve the method of formulating the research 
programme. During 1978 and 1979 CIMMYT, together with local scientists, under­
took two demonstrations; the first showed how to idmntifv different recommendation
 
do. ains in 	 which farmers are Frouped according to their resource constraints and 
development opportunities. The second d monstration was of diagnostic survey

techniques which could be used to 
pinpoint the important points of leverage in 
a

farming system, around which adaptive and applied research programmes are 
formulated.
 

A steering connittee, comprising senior research and extension workers, monitored 
these demonstrations and at the end of 1979 gave its approval for the procedures
to be incorporated into the Department of Agriculture. 

11.3 	 1980 - Decision to build a natioal capacity in OFR/FSP 

i. 	 Different options considered for institnit ionalisin.t OFR/FSP - Th ree options 
were considered for incorporat ing FSK into the Research Branch. The first
would have been to undertake a very major reorganisation and establish 
regional research institutes which contained all the different disciplines
and which would have been cap.ble of focussing on the problems of the 
local fanning systems. However, this option was hever a real possibility 
an it was at variance wit the already agreed policy to establish 
multidisciplinary conodity and specialist research teams (CSRTs). 

The second option would have been to have included social scientists in
 
the CSRTs. Hiwever, this would have meant that the systems perspective
would have been incomplete, owing to the commiodity focus. In addition, 
considerable duplication of effort and confusion for farmers could have
 
resulted from each CSRT carrying out its own surveys and on- farm trials 
in the same farming systems. Acceptance of the young and inexperienced
social scientists, by the majority of natural scientists in the CSRTs,
could 	 have seriously hindered their effective involvement , as experience
elsewhere has shown. 
 'Tius the third option, of establishing a tearm to
conduct OFR/FSP, was agreed upon. This recognised that the CSRTs have a 
national commodity focus whereas FSR has an area ftcls and that two 
complementary approadies wol d he needed. Similarly, it recmgnised that 
adapt ive on-farm research requ ires different organ isat ion and management
from applied rescarch on research stations. TILe d'lllplementary approach
afforded the oppolrtunity to build a team which could criticiso i telf 
openly and t hereby improve its structure, methodology and operations.
That this more radical option was chosen is an indicat ion of the high
level of ommtlitmenllt to the concept of FSR. 

ii. Objective and functions of the daptive RO:iardl Planning Team 

ARPT was set ip with the overall objective that it should help the 
Research Branch to produce recomendations.I; hich are relevant to the 
need; of the rc.ijoritiv of a'.; iaoibarners, especially the traditional 
and sinall scale cro:'lmercial producers. The main funet ions of ARPT are 
as 	follows:­

(i) Collect information on the different fanning systems in Zambia;
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(ii) 	 Select components from pre ious technical research likely to be 
appropriate tc the i:::::eeiat n1Uds and i cut ince.; of the specific 
groups of farmers identified and test these under farmers' conditions; 

(iii) 	 Feed unsolved technical problems, ident ified as important for local 
farmers' developm,ent, to the appropriate CSRT; 

(iv) 	Pass on infon:mtion to planners and agricultural service instit ut ions 
e.g. extension credit, marketing etc. to assist in removing 
institutional and infrastrucLUIa! prlems hindering farmers from 
adopting recoi:,er,cndat ions;. 

Appendix 1 illustrates the sequence of activities which ARPT follows 
in order to achieve these functions. 

iii. 	Structure of ARPT - AR'T is organised along provincial lines and, by
1988, will have one teamt in each of Zambia's nine provinces. Each 
provincial ARPT ca:prises one Agronomi ,;t, one Economist and one Research 
Extension Liaison Officer (thiS last position is established in the 
Extension Branch) . These scienti;ts are al ,university graduates and 
are based together at the regional research station in each provincz. 
There is also an ARPT National Coordinator based at the Central Research 
Station, who coordinates tie work of the provincial teams and liaises 
with CSRTs, extension workers and planners. The ARPT Rural Sociology 
section will eventUally hv four regionally based Rural Sociologists 
supporting the work of the provincial teats. It is 	 also intended to 
have 	two Adaptive Livestock Specialists who will ensure that adequate
 
attention is given to livestock wit-hin thoi rarming system. Finally, 
for a limited period, a Nutritionist is developing methods and 
procedures for incorporating a nutritional perspective into the work of 
ARPT.
 

vi. Phased exrnansion - The use of a provincial team structure enabled a 
more gradual, phas,-,! expansion of activities. The first phase (1981-83) 
involved four provinces; Central, Luapula, Lusaka Westernand Provinces 
which represented quite diverse types of farming :;ystems. The second 
phase (1983-S6) saw work extended into Eastern, Northern and North 
Western provinces. In the third phase (1987-88) work will be extended 
into r'pperbelt and Southern provinces. There has been considerable 
pressure, both from within Zambia and by foreign donors, to expand the 
work of ARPT across the country faster than had been originally
 
intended.
 

Table 	2 Operationalisine!ARPT
 

Province Donor First surveys First experiments 

Central USAII) 1978 (demonstration) 1981-82 
Lusaka ODA/CIMYPT 1981 1981-82 
Western Netherlands 1981 1981-82 
Eastern World Bank 1982 1982-83 
Luapula SIDA 1982 1982-83 
North 
Western IFAD 1985 1985-86 
Northern NORAD 1986 1986-87 
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11.4 	 1980-S1 Rec ruiLt- irst national staff
 

The decision to incorporateoW:AER!FSP into 
the ReseCarch Branch was 
swiftly
followed by a decision 
to allocate the po-.s of Rujional Agronomist (9) and
 
Farm hag:.nt Weearci Officer (2) to ARPT. Ibis meant 
 that positions wereavailable to 
rccruit Zambians and two 	were recruited during 1980-81. Since
th n the foI ovig Zwb ian p0 rsonn c have been rLcruited.
 

Annual Recruitment of 
Za:bian Graduates for ARPT 

Post 
 1980 	 1981 1982 
 1983 1984 
 1985 Total
 

Economist 
 1 	 2 3 ­ - 1 7
Agronomist 
 1 	 1 2 
 - 1 - 5 
Research/Ext.
 
Liaison Officer - - -
Sociologist 	 - . . 1 -

2 2 
1
 

2 3 5 
 - 2 3 15 

11.5 1980-85 - Donor assistance requested
 

As both funds and experienced manpower, especially in 
agricultural research, are
limited it was 
necessary to request ossistance 
from several foreign donors to
enable the phased expansion to take place as planned (see Table 2). Eight 	 donors are supporting the provincial ARPTs 
and the sociologyv section, these include:
CIM -YT, ODA, USAID, World Bank, 	 SIDA, NORAI), IFAD auid the Netherlands government.Recruitment of 
foreign personnel has frequently taken longer than expected which
has meant that several 
Loams hava only recently 	been fully staffed. 
 Coordination
of donor assistance has been most necessary to ensure that it supports the 
national programne.
 

11.6 	 1980-85 
- Training of national personnel
 

Betwein 1980 and 1982 five Zambians attended the bi-annual regional training
workshops organised by CIMNYT in Nairobi which provided 	participants with the
practical skills 
to conduct diagnostic surveys and 
be able to design, conduct
and analyse on-farm adaptive experiments. However, 
 by 1983 there were sufficientARPT staff, 15 including 	expatriates, to justify CIMNT organi sing a five-callin country training programme. During this programme, training was given in thetechniques of conducting OFR/FSP and participants had the opportunity to
practice these techniques by designing, 
a trial programmee for a local farmingsystem. Since 1984 new ZaMOin team members have attended the regional
training workshops organised jointly by CIMMYT and the University of Zimbabwe.In addition, six team members have been or are presently taking Masters degree

courses .intheir respect.ive disciplines.
 

11.7 	 1982-85 - Orq.nisin relationships between ARPT and Comnodity and 
Spec ialis t i's ,.Arch 'e:mls 

H[aving decided to establish the OFR/FSP Proae as a seperate Team for theCSRTs, 
it has heci essential to 	make special effort- to involve CSI."- as much
 as possible in ARi'Ts 
work. 'here should !e a two way flow of 
info 1 ,...ion
between ARPT and 
the CSRTs with releviht CSRTs heinq i. aJived in ARPTsexploratory surveys; providin, insight on specific prob[ens encotntered and
su;esting pssible solutions to be 
tried 	in on-farm trials. 
 In this way ARPT can provide informsat ion on 
problems requiring technical component research.In Sorl:ma tion is also fed back to the CSRl's on the performance of technology
tested under far-,:iers' condi tions. 
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Since the te:: wavs establi :Ihcd SeveralI "or al points of contact have beenestablished which can be listed accorui to the sequence of activities 
undertaken by AEIf
 

. Pacticipation by CSRT scientists during informal 
 surveys conducted by
ARPT. 

ii. Assistance by CSRT scientists in formulatino formal survey questionnaires. 

iii. Establis h:mrent of pre-research col:maittee meetings/annual commodity reviewme,,tings to exchane infont-ation and formulate both adaptive on-farmand techninal research pregramt':, ineudhing the critcria for inclusion inbreeding progra..:s to iuvatfarmers' vari etal preferences. 

iv. Exchange of details of experimental programm,ies between ARPT and CSRTscientists to enable detailed comments to be made on the treatments inboth adaptive and technical ex:perkients. 

v. Visits by CSRT scientists to AIP on-farm experiments. 

vi. Meetings to discuss the release of research recom-mendations organised
b the Chief Research Extension Liaison Officer. 

vii. To facilitate the exchange of information from ARPT to scientists 
several formats have been developed. 

The interaction between ARPT and CSRTs has not been as adequate or as effectiveas it should have been, as will be discussed below. Nonethele.-s, it has onlybeen comparatively recently that there have been sufficient numbers of scientists,in both ARPT and the CSRTs, to warrant organising several of the formal meetings
mentioned e.g. for recommendation revision. 

11.9 1981-85 - Ornanisina relationshi s between AEPT and ex-t ension workers 

With the establishment of ARPT, a range of opportunities has been created toinvolve extension workers, of all levels, more full. in the technologygeneration process (see Diagram 2). Following the sequence of ARPT's activitiesthese opportunities for cooperation include: 

i. Zoning - Extension workers, especially at camp and block level, providemuch cf the info rjat :o used to demarcate the different farming systems. 

Si. - During Exploratory surveys, camp and block
SturveYs 

extension workersaccompany AE'T staff to farmers and sometimes act as interpreters. Duringthe Verification Survey, these same officers act as enuneratorsadminister the quetionnaire. and 
Some District and Provincial Subjoct YlatterSpecialists also accompany the team during the surves. All surveyreports are distributed to extension workers. 

iii. Research nrioriies - Camp staff participate dtring meetings with farmerswhen proposed on-fir: trials are discussod. District and Provincial STISstaff contribute during the provincial ARPT cor-ittee metings which help
to 
set research priorities. 

iv. On-farm trials The- trial assistants, whio supervise the on-far:l trialson a day to dav basis, are seconded technicall v from the Extension Kranchto work with ,l tor a period of 4 to 5 years. Ca:p ext.nsion staff, inthe Target Aren, to etoher ith the Trial Assistant and thc ResearchExtension Liaison Officer (EUO), ac- rf';Io,-ibje for or,:an1isin far:irfield days, which provide an opportunity for fai ners t., .;tve theircopinio-sabout the tec nol om being tested. IK this " -a'xtensi,.n werke alrL ableto understand why farmers precfor one tcchnolo i . to another. 



v. On-farm tests -The RFIO, SMS staff and camp extension workers dissuminat(
iniorm-.nition in the Tar.<et Area about the new teclinologv, when it has done 
we'l in on-farm trials. Tie then monitor the rate of farmer adoption 
under 'real world' condition;. 

vi. Reco:wiendat ion ro1 el, - Through the Prwinc i:a ARPT co:.,ittee meetings,
the District and l'rovinCial S.S staff re able to recommend the 
disse: insition of a ne rec O :10e1dation. 

II.10 First useful result,- fromi A\PT 

The first useful results appeared in 19S2, by which time ARPT had conductA'l 
several fa, n survevs, which provided focal points for certain trial progranmes,
for both ARPT and the (:SIR',s.Cbore" cooperation with extension workers also 
dates back to that time. Hlow'ver, it was not until 1984 that certain ARPT 
results went from the trial stage to the test demonstration stage. 1985 has seen 
the release of farming systemi specific crop recomnendat'ons for three systems 
in Eastern Province. 

Table 2 sunu-vrises each of the steps that have been taken to implement, the 
Adaptive Research Planning Team as has been discussed above.
 



Table 2 A CALENDAR OF PROGRESS IN IPFLEMIENTING THE ADAPTIVE RESEARCH PLANNING TEAM 

YEAR 
EVENT 

1975-76 

1977 

1978-79 

1980 

1980-85 

1980 

Evaluations of the research programme which identified the problem of farmer adoption of 
research output. 

Decision to invite C21fYT to den:onstrate procedures for planning adaptive research. 

Demonstrations of OFR/FSP techniques by CI,21YT. 

Decision to build a national capacity in OFR/FSP and establish ARPT. 

Operationalise ARPT in different provinces assisted by donor support. 

Recruit first Zambian staff. 

1981 Work started in Central, Lusaka and Western Provincen. 

1982 Work started in Eastern and Lu:ipula Provinces. 

1984 Work started in North Western Province. 

1985 

1983-84 

1931 onwards 

1982 onwards 

1984 

Work started in Northern Province. 

In Country Trainin,. prograTn-nounted 

Organising rciationhips betWvcn ARPT 

Organising relations between ARPT and 

First on-farm trial results went into 

for all ARi'T staff by CIMYT. 

and extension. 

Co,,rodity and Specialist Research 

test deronstrations. 

Teams. 

1985 Crop recommendations released for three farming systecms in Eastern Province. 
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III PART TWO - EVIDENCE OF THE USEFULNESS OF OFR/FSP 

III.1 
 Evaluation the Technology Generation & Dissemination Process
 

The technology generation and dissemination process is notoriously difficult
 
to evaluate, especially when 'the evaluation attempts to measure 
the contribu­
tions-madeby each different-group working in-the process. 
 If one considers
 
the whole of the technology innovation process, it is clear that many

different groups contribute to achieving the goal of farmer adoption e.g.

scientists at international centres, commodity and adaptive researchers,
 
extension-agents and planners. 
 Each of these groups may wish to claim
 
responsibility for the success of a particular technology being adopted.
 

Not only is it difficult to separate the different contributions made by each
 
group, but there can be negative effects from atte=pting such an evaluation as
 
it can create resentment, jealously and general ill feeling between the groups.

Evaluations should be conducted of the whole technology generation and dissemi­
nation process and should involve all those who participated in the process.

We firmly believe that the process must be a cozple=entar, one, in which, each
 
group respects, understands and supports the others, recognising that they

share a common goal; to see 
that all farmers benefit from technology developed.

Thus where, for example, commodity research or extension services are weak
 
or non-existent, the OFR/FSP programme can achieve very little and must work
 
to ameliorate the situation. 
 In this way OFR/FSP must be seen as one
 
contributor in a whole process.
 

In Zambia, the Adaptive Research Planning Team must be seen as a section within
 
the Department of Agriculture, complementing the work of the Commodity and
 
Specialist Research Teams and the Extension Branch. 
To these, it contributes
 
three features:
 

- An understanding of farmers' activities and their circumstances
 
using a systems perspective.
 

- On-farm testing of potentially useful technology under farmers' conditions.
 

- Involvement of farmers throughout the research process.
 

111.2 Evaluating the usefulness of ARPT
 

As a section, ARPT has only been in existence for a comparatively short period

and, as with establishing any new institution, it has taken time to get the
 
team fully operational. In particular, Zambia at present has only a small
 
number of experienced scientists and thus considerable time and training has been
 
necessary to build up the manpower base to achieve the level of skills and
 
experience required to conduct FSR. 
Developing institutional links is also
 
a long term task but in this regard, considerable progress has been made.
 

In the sections which follow, the paper looks at the usefulness of ARPT taking

each of the eight measures suggested in the review guidelines and adds four
 
other areas in which ARPT has been useful. The work of six provincial ARPTs
 
is considered but it must be understood that some of these have only been
 
established recently.
 

Table 3 represents an assessment of the progress of each provincial ARPT. Progress
 
on each of the eight indicators is scored using a scale with three rankings; No
 
progress to date, Moderate progress and Good progress. The details are given in
 
the sections which follow.
 

p : ' - -... 



Table 3 EVIDENCE OF USEFULNESS OF SIX PROVINCIAL I-RPTS USING EIGHT INTEP\WDIATE IEASURES OF USEFULNESS 

1 2 3 5 6 7 

Measure 

Ir 

I'rov i note 

Evidence 
adopt ion 

of Farmer 
asS ess-

mv'*nt of 

on-far-.i 

Lrials 

New ric,::m,enda-
tions from, on-

farm tria is 

Thrusts for 
on-farm trials 

from surveys 

Understanding why 
current recommend-

:itions not widely 
adopted 

Areas for improved 
co:md.- ity-,odt Pesearch 

research Extension 
fron surveys Links 

Irproved Links 
with agricultu­

ral services and 
Planner 

Lu* 

* 

** 

**,-

** 

**a* * 

* 

* * * -

No rth 

' ,"' t e r n".k'Stoern 

~Wstern 

II -

-*-* 

* 

** * 

* 

* 

-

Key 

- No progress to date 

S'-oderate progress 

G* ood progress 
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Ii. 2. 1 Docu.mented evidence ­
t hro : 11 

f fa mers .>: inz tchinoloczies developed 
_,__ 

There are very few dcu:-cntd aenPs, Of .t=:. technology developedby ARPT largely b,':i; the tvi: has not 5..A in e%:.ne lonw eiouh. Inaddition, thc i lit to, 0" Of alpon requires a capacityto undertake !':onitorin' ad1 evalatin, ; iiteprcsently exists in very fewprovinces. Nevertheless, thv following ux,-ples can he cited. 

i In Eastern Pro'ince, sunflower de:'-ro :,' )untud following
on-farm r:,l> h ch sliao;'.i a :!Ir.i-..,2t, to .,,-rlv planting.
A recent ::oumitorin; survey fc e a''erao;e planting time forcontact far ers hu were ".apos o h. dc onstrations, was the fourthweek of Dec :or co::par., wi th thet ;r of jnuary for non--contact 
farmers. 

i.. In Luapa a Prvince, thre S .'sons c:-frn trial results indicated thatfarmers increase returns sucra: fo:d to planting beans by row
planting, rd'cin' t i,, r s',_o: rote, . ''_: is tz tn ree times therece::mendcd rate, and by i::rw-acin:: c:- ;,-edin;c. Observations takeneach ver fro: farme-rs' fiui s fouoi t:.: farnwrs have redwed their seed 
rate each year the trial has been conudcted. 

II. 2.2 Farmers assessment of techl'.oocies boie. developed throuh ARPT 

There has been considerable progress made in cbtainin' farers' assessment abouttechnologies being developed both through .iT and the CSRTs. The ability ofthe team to collect and incorporate farmers' com.-tents has improved from the timewhen AEPT was set up. This improved assessment is due partly to having establishedbetter cooperation with uxtension workers, partly through giving greater attentionto improving the organisation of far.er field days and partly due to theinvolvement of the AR'" Sociology Section, which has developed techniques for
provincial teams to elicit more genuino farmer co..Lents. Farmers' assessment canhave three possible outcomes; first if the assessment is positive the technologycan proceed from an on-farm trial into rore wide spread on farm-test demonstrations;
second, they could cause ARPT to modify the treatments in an on-f-irm trial andthird, the assessment could cause ARPT to discontinue work and pass the problemhack to the relevant CSRT. There have been exm.les of all three types of 
assessments.
 

a) Positive assessment leading to on-farm, test demonstrations 

i. In Central, Eastern, Luapula, Lusaka and Western Provinces, faimers haveconmented favourably about several different maize varieties both hybirds
and composite, som.e of which are shorter in duration than material
previous ly available and these have gone into test demonstrations.
Interestin,glv, in Eastern Prcvince, farmers in a platecau farming systemwere enthusiastic about a short maturi:, composite maize variety . '[V 400which the CRT had earmarked primarily for the drier valley areas - farmers
liked the earlines: of the variety because it ran meet their need for 
early food.
 

ii. In the valleY system of Eastetot Province, farmers have commnted positively
about the 'Steadflast' variety of finger oil let which not only had largerheads than the local variety bet was Iso j udeid beW to acceptable for food. 

iii. As already mentioned, farm:rs in an area in Luapula Province have agreedthat the red :tion of the bean seed rate, together :i'it one weeding, hasproduc ,d significaint bentefits and this will go into more widespread
demon:: t rat ions. 
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b) Farmer assessn:ent iccjtvln,! n- fa 1.1 rial si 

1. In a systm: in Ccntrial Province, the farners questioned the wisdom ofplanting beans in flat -eedbeds as compared with ridges owing to the 
probltzi of water logging. 

ii. larmers, again in Central P'rovince, appreciated that zero tillage could 
assist earlier planting of maize but were concerned about the large
quantities of -atcr hd tohi be transported to the fields. Concern was also expressed bY far.ers who intercrop their corm:--ercial maize withpumpkins, squash, and co%'peas because the herbicide could seriously affect 
r.he intercrops. 

c) Negative assessments resulting: in trials being discontinued 

i. When a poorly fabricated rotary jab planter was tested on farms, it gavehighly variable seed rate and depth. 
Farmer comments were highly critical
and work has been discontinued until a Farm Machinery and Tillage Research

Team is established to ensure that only effective machinery is tested on
 
farm.
 

III. 2.3 New reco.m.,.,sndat ions 
drawn up and issued as a result of ARPT
 

A major achievement of ARPT in Eastern Province has been the compilation and
in some cases revision of the 
Crop Me.os 
for the three m-tjor farming systems
in the province; Eastern Plateau ox-cultivators, Eastern Plateau hoe cultivatorsand Luangwa Valley hoe cultivators. These three crop memos have now replacedthe single crop memo which covered all farmers in Eastern Province. This work was a joint exercise betweon ARPT, 
the Commodity Research Teams and 
the
Provincial A,ricultural Office. 
The revision was based on reviewing past trial
work by AtRPF and C.:::oditv Research Teams as well as ARI'T survey findings.
The exercise helped to clarify the procedure for revising recommendations. 

III. 2.4 On-farm xger,-enta! thrusts identified as particularly relevant tospecific Croup:"1* :far-ers-osti h.. the dianostic ase 

One of the rea:sons :or etahb ish. 

- s o' ARPT 

ARPT was to help to develop a mechanism foridentify-
 -iln problcns of specific target groups of
farmers. In so 
 i, " ie and adaptive research proora. mes could beformulated . h;. e ' t'rzet zroups in mind. Good progress has generallybeen made in ti's r,::r-.-: it has not always been possible for ARI'Tto address C-t - '' in each s,'st-7. on account of the non­availability e, tecnhncal solutions which can be tested in adaptive, on-farm

trials. 
 This h li result e from the shortag;e of funds and manpower availablefor certain c o, the thrusts identified in different farming systems 
are listed 'h lo,.: 

i. Central .horovin-: T.ree s*ste:s in the province are characterised by
shortage ef lu:-ur .ir peck tine.s3, limited workin,, capital and
institut ional ccr,- raints , which have all ha d the effect of inducing
compromises on tar..rs r-ize .anlyemeat. The e-xperimental thrusts, 
in one of these s','stems has been':­

(a) The selection of 
shorter duration maize varieties which will help

to spread the labour peak especially at planting.
 

(b) The local e.'aluation of 
the timing of weeding in relation to
 
fertiliser application.
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(c) Determination of economically optimal 
rates of fertiliser application

for early and 
late maize plantings.
 

ii. Eastern Province: In the Eastern plateau system, 
three main thrusts
have been idenified.
 

(a) Labour is 
in short supply for planting and weeding maize, and work
has focus se-d on find.ng 	shorter dUrat ion raize varieties and improving
labour efficiency in wee,!d control. 

(b) Identification of late season, low input 
cash crops.
 

(c) Efficent methods of 
fertiliser use 
on m-aize and other cash crops.
 

iii. Luapula Province. 
 In two systems in the province, the team, besides
conductin ru:in.' seaso., e::por;:-e.-.s, has . x:':tSie dr'. seasonprogra-:-me .n conjunction with 	 trial
se,eral 
CRs to identify suitable cultivarsand agronomic practices 	 to utilise the da7Fo areas of residual moisturedurin', the winter. This ,ould 2i'le peophl to i:zprc.ve their diet andcould soewhtin'h relieve the labour oottleneck d rinc. the rainy season. 

iv. Lusaka Province 

(a) In the Luangwowa Valley system, the environment is particularlyharsh and the team is working to identify shorter maturing crops withbetter drought escaping 	characteristics.
 

(b) In a plateau system, near 
Lusaka, maize is 
late planted and receives
insufficient 
fertiliser and minimal weeding on account of 
limited cash
and labour. The experimental thrusts 
focus on 
shorter duration maize
varieties for 
later planting and secondly, identifying other crops
which could give better returns when late planted.
 

The above gives an idea 
 of the range of experimental thruststrial programmes but 	 in the on-farmof course it excludes 
a large number of other trials being

undertaken.
 

III. 	2.5 Understaudin 
 through OFR/FSP dianosiswhv current recommendations
 
are not 
beig-4widelv adopted by farmers
 

ARPT has collected much 
information which 
indicates that 
small scale farmers
frequently have to make 	compromises in 
the management of a single enterprise.
Several common 
features have been identified.
 

- Small scale 
farmers produce to meet 
many objectives 
e.g. food, cash and
social obligations, but decisions about 
subsistence production frequently

override the others.
 

- Such farmers face shortages of 
labour, especially at 
peak periods, and
have only limited cash available. 

- The climate and institutional 
environments 
are often highly uncertain and
farmers are obliged 
to adopt risk avoidance strategies.
 

For these reasons many recocnmendat ions, developed for individual crops inisolation, under good management 
at research stations, 
are not widely adopted

by small scale farmers.
 

i. A specific example of these problems, which is representative of many
farming systems, 
comes from a system in 
Central Province.
 

http:i:zprc.ve
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Until v-,r- recent ly, the rero-,,nded hybrid maize va: iety was SR 52,
is a 
10 day hybrid and is rccormnended 
to be early planted. Data from th

Serenje system showed that 88% 
of farmers used this variety but 43% of
maize plantings were made with only 140 days of moisture remaining and 22
with only 125 days. lield tests nave found that the loss of yield
potential for such hybrid varieties can exceed 50% when planted even 28
days after the rains begin. The survey not only identified late planting
of maize but also found that the late maize plantings were planted in pod
seedbeds. Furtherm:ore, weeding of the hybrid maize was both late and 
infrequent.
 

Findings of a diagnostic survey indicated 
that the reasons for the maize 
recommendations not being adopted were due to:­

(a) Subsistence objectives dominated farmers' 
priorities and farmers gave

priority to finger millet, 
local maize and beans before hybrid maize.
 

(b) All crops, both subsistence and cash are 
recommended to be planted
 
at the same time.
 

(c) The majority of farmers (72%) did not 
own oxen, and there is limited
 
labour available for land preparation, planting and weeding. 
 Cash to
 
hire labour and oxen are 
also scarce.
 

ii. Lusaka Province: Another recominendation which was found not to be wide-y

adopted -as 
hand planting of maize by ox cultivators. The LIMA recommenda 
tion of 7.nize ai..s to improve fertiliser efficiency by applying a known 
quantity of fertiliser in beakera to a known row length of 25 m. This
has been highly successful for hand cultivators but for ox-cultivators,

in parts of Lusaka Province, who frequently plant by dribbing maize seed

into every third fu cow, the recommended method involves twice as much
 
labour at the critical time of land preparation and planting. 
 For this
 
reason the ox cultivators have not adopted the 
idea.
 

iii. Eastern andz; e strn Provinces: In both provinces those farmers applying
fertiliser to 7:ize often do so after the plants have emerged and not at
the ti-e c: p-antir: as recommended. Several studies and trials have been
made of , 7," i: has been found that far-mers with limited cash dc not
wish to in rtliser on plants until they have emerged. Applying

fertil:i5,r ,i:: ! s~ud at planting has been found to significantlv .o'er 
plant n:-i 
-zn :en plantings are made light soils dring dry spells.
Far=ers 3 -? Y: n.ir present practice by sa'.ino that it saves labour at
plant'-,: - . : ..vin; to cover trt i Iiser) and that it is less risky
in poor ra:'fall conditions. Trials have shown as a good response from
applyinz "annl fertiliser soon after emergenct, and by mixing with top
dres inr7 - d i,'p::.i. to gether.them 

iv. Varieto-,'aa,: :variet i3 : -
r _i :i s: The poor storag. qualities ot some maizer reason some fa r.n do not purchase ccrtain 

reco=y en 2 ".'ar i, i 0;. Serious hird damia,;e is inhibitin.', farmers fron 
utilisin ::,,y sro :m varieties more widely and acid st.nsitivity has made
farmers reluctant to i;ro" some grounduat varieties. 

v. Uncertaintv of inwit supplies and ma rketin,: In ev-eral systems, farmers 
are re cc,-n: to zr, crtain Creps and are nunl)ble to follow recom:nendvd
practices on ncount of non-availabiIity or Late arrival of inputs and 
or late ---rkertti.; and delayed payment f produce. 
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III. 2.6 Technical, station baced research thrusts identified as important 
to Iar.ers and ouided in decision bv OFR/FS' 

There are two types of infor-ation passed on to the CSRTs, first, information 
on specific problems requiring applied research and second, information about 
farmers' preferences for particular varietal characteristics which can be
 
incorporated into breeding programmes. Much of this information provided by

ARPT is not new to the CSRTs but can now be quantified more precisely and
 
focussed oi specific groups of farmers.
 

(a) Maize: In mon systems the need has been identified for shorter
 
duration varieties which can be planted, early 
for early food, as 
well as later to help spread the laboar planting period. Streak 
resistance and an ability to store well are two characteristics which
 
farmers consider to be important. A joint proposal is also being

developed with the maiize, sorghum and grain lv 
uncs teams to collect 
germplasm from Za7.hia's valley areas and incorporatc information about 
the reasons why ftrmers prefer their local varieties. In so doing
 
desirable trials from local gernplas-
 ca'n be incorporated into breeding
 
progra.rmmes. Much of the maize has been fcund to be grown under
 
different fertility 
levels and it has been suggested that National
 
variety tri'.3: should be conducted under different fertility levels
 
at research stations.
 

(b) Sorghum: The two main characteristics required of improved sorghum
 
varieties are acid 
tolerance and bird resistance. A joint proposal

in Lusaka Province aims to study 
some of the factors which have
 
been reducing stand establishment of new varieties.
 

(c) Rice: A request for upland rice has been made by ARPT in Luapula
 
Province and for swump rice varieties suitable for late planting
 
on dambo edges in Eastern Plateau areas.
 

(d) Millet: 
Shorter duration finger millet varieties suitable for late
 
planting have been requested for the Luangwa valley system. 
A joint

trial with the soil research teams at Luapula research station is
 
evaluating different techniques 
for raising soil pH on permanently
 
cultivated lands for finger millet production.
 

(e) Tubers: In Luapula Province, several promising lines of cassava,
 
resistant to mosaic virus, having been 
tested at the research station
 
were tested on-farm but were found to be susceptible to bacterial wilt
 
which was not a problem at 
the research station. Work on the two
 
problems is continuing.
 

(f) Grain legumes: Several ARPTs have requested improved beans, both 
dwarf and climbing for ure in sole and intercrop trials. Short cooking
time has been identified as being an important characteristic for 
beans in certain areas.
 

(g) Soil research: Several specific joint proposals have been made with
 
soils research, on soil acidity in Northern and 
Luapula Provinces; on
 
physical soil structure probl,..ms and possible pan formation in Central
 
and Lusaka Provinces, and manuring practices 
in Western Provinces.
 

(h) Irrigation: A large programme of dry season dambo trials work is
 
planned for Luapula Province and much work on 
variety screening and
 
agronomy as well as water management is need, '.
 

(i) Farmmachinery and tillage: Several ARPTs have raised 
issues related
 
to improving land preparation, planting and weeding through improved
 
machinery. However, the 
team has very limited manpower and no full
 
time joint proposals can be undertaken at the pYesent.
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(j) 	 Food conrva tion and storar e: Luapula province has identified the needto give pr . ; i. - i t an v, : .1:, s much greater itprovide a r diet for mere months in the year. A prograrmne na. t.be worked out witli the Food Conservation and 	 Storage team together with thenutritionist to identify appropriate preservation techniques. ARPT
participated in a socio-economic evaluation of improved grain storagestructures in conjuction with a loss assessment survey. Findings showeddifferences between traditiona l and improved structures were non-significant
while the costs availability of materials and permanence of improvedstructures rendered them attractive only to the more wealthy farmers. 

TII. 2.7 Improved I inkao:es between re,,earch and extension efforts as a 
result of ARPI' 

In general, good progress has 	 been achieved in improving linkages betweenresearch and eXte-nsion workrs through the establishment of ARPT, most notablyin those provinces which have already recruited Research Extension Liaison 
Officers.
 

In addition to general cooperation in the ARPT sequence of activities outlinedin section 11.9, several other important steps have been taken to improve thelevel of interaction between ARPT and extension workers. 

1. 	Nine positions of Research Liaison Officers have been created in the
Extension Branzir. The Research 
 Extension Liaison Officer (RELO) is aProvincial Subject Matter Specialist, who is a member of ARPT. Theis involved in all 	 the teams activities but takes a major role during
RELO 

the 	on-farm test stage when together with Subject Matter Specialist andlocal extension workers, they monitor demonstrations and 	 the adoptionlevel of new technologies which have proved successful in on-farn trials.The RELO also undertakes a lot of training of extension staff in order toexplain the farming systems perspective, in cleac practical terms, andthereby help staff to plan their work progranmes to address farmers' needs.Other important activities of the RELO include eliciting farmer reactionabout new technolo.gies being tested in trials, organising field days and
extending the 	 latest research findings. 

2. 	The provincial ARPT committees proyide valuable opportunities for AL?PTstaff an. W:tc:-siLnworkers to discuss, important issues re:-wIrding the wO­of ARPT. -,ie cc:.=ittee is chaired bv the Provincial Agricultural Oicerand 	 in i::c-isc; all ARPT thestaff, Off icer-in-charce of tiarRegional R,arh Station, all District Ag,ricultural Officers,
Provincial Suh ject Matter Specialists as well 
most
 

as representatives frc , ke­institutions sach as the Provincial Planning Unit, tile Cooperative YarketinzUnion and 	 tile Provincial A;ricultural Coordinator. The 	 committee meets
several ti-:es each year to discuss the following issues: 

- Results of AlRPT's findings. 

- ARPT annual work programme. 

- Decides ufiere ARPT will be working ie.which systems in the province. 

- Organisation of field days for faners arld extension workers. 

- Revision of research recor.nendations for the different farming systems

in the province.
 

- Decides -"inat the technical messaves simud inbe the different demonstrat ionsbeing conducted b'- exnsion workers. 
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The provincial ARPT committee enables the province to play a major role in
decision making and ia so doing helps the process of decentralisation. 

3. The use of extensian workers as ARPT Trials Asssistants is another veryimportant way in which field 1evel extension workers are brought into (layto day contact with the technology generation process. The Trial Assistants are seconded to ARPT for a period of 4-5 years, after which they resumetheir extension duties. Their work prograiuse is decided by ARPT and theyare responsible for the daLv to day supcrvision of the trials as well a,,;collecting essential data and famner comments about the trials. 

4. Involvement of the camp extension workers from the Target Area, where the
trials are conducted, is most essential. The camp staff need to be involvedin the design of trials and the training of Trial Assistants, so that theycan explain the objective of trials to farmers and he able to stand in forthe Trial Assistants whenevur necessary. Greater cooperation has takenplace when they have been most fully involved in all activities and have beengiven most responsibility e.g. to organise fanner field days at the on-farm 
trials.
 

5. Through the Training and Visit system of extension, several opporunities

for cooperation with ARPT have become possible. 
 As the process of selection
of contact farmers become- moro systematic, and contact farmers become
representative of their community so 
it is possible for ARPT to select some
contact fanners as trial farmers. Even where this is not yet the case, it
is possible for the Train and Visit farmer groups to meet at the site of afarmer having ARPT trials, several times during the season, in order to getfarmers' comments on the technology being tested. Similarly, the monthly
training of block stpervisors cai. be done two or three times during the 
season at 
the sites of on-farm trials.
 

6. The National Demonstration Programme (previously the Lima Fertiliser

Programme) has been rationalised in such a way that there are two sourcesof ideas for demonstrations. The first, aro those problems identified byfarmers and extension workers at camp level who, for example, may wish tohave demonstrations on weeding. This isproblem discussed by the ProvincialARPT committee which decided what is the best solution to the weeding

problem, given the circumstances of the 
 farming system in question andresults of previous research. The second source of demonstrations is theARPT on-farm trials which, after several seasons may identify an importantimprovement for a particular fanning system. This will then pass on tothe on-farm test stooge as a demonstration, to be carefully monitored bycamp staff in tha Target Agrea, where the ARPT on-farm trials haveconducted but not yet throughout 

been 
the whole farming system. For both typesof demonstrations it is the Provincial ARPT comuittees which makes the finaldecision. As an example, in Eastern Province, the on-farm demonstratios

for the 1985/86 season have been agreed by the provincial ARPT Committee 
and include the following: 

(a) Demonstrate the value of MPV 400 which is a short duration maize variety
providing early food. 

(b)Demonstration of yield loss resulting from late application of urea 
top dressing to hybrid maize.
 

(c) Demonstrate the value of Mi 601 as a short duration maize hybrid for 
later plantings.
 

(d) Demonstrate yield improvements from'planting sunflower at the
 
recommended t ime. 
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7. By conducting farming; system, earth throug;h ARII, the research progratfleis becoming more "farmer orieite,'" and "bottom1up" in its approach. Thefarming sys ten; perSspeCctive C:n aIlsO 1l1p ext en sion workers to i ave a betterunderstanding of their target farmors and be better able to handie researchrecommendat i ons as they are deve loped for the di if feren t fa rmi ing sy stems inZambia. For this reason, both formal and in-service training courses forextension staff are in the process of incorporating material cn the practical
use of the farming systems perspective. 

III. 2.8 Input supply and credi, decision mIechanisin re-geared to locally
appropriate tcchnologV doveloped lv OFH/Ft'S
 

Less progress has been nmade in this 
area, but attemptsprovinces have been made in severalto involve planners, particularly at provincial level in ARPT's work.There have been several reasons for trying to involve planners: 

i. To help decide whether the institut ional and policy environment indifferent farmning systems fixedare or whether improvements can beexpected in the near future, which might affect technology adoption. 

ii. If certain inputs or improved agricultural services are required tosupport a new technology, planners need to be made aware of these 
requirements, 

iii. When new development projects are proposed planners can be informedabout the probabilities of the technologies working in specific farmingsystems, to ensure that only feasible projects are implemented.
 

Interaction with planners 
 has consisted of the exchangepation by of information; partici­planners in the Provincial ARPT conimittees and participation by ARPT
in several planning conmmittees. 

III. 2.9 Cooperation betweer ARPT and University of Zambia
 

Several attemp,-s have been made 
to have closer cooperation between ARPT and
different DeparLments at the University of Zambia including Economics,Agriculture and African Development Studies. The intention is toexplain it'particular, the importance of inter-disciplinary cooperation. Th1e most recentarea of cooperation has been with the School of Agriculture which has beenintending to introduce a course on li ci pli .ary c,,o i ,t ion for final veirstudents as part of a research course. ARPI' is hoping to be able to assist
with running the course and may work with several under-graduate researchprojects, involving students from different disciplinary backgrounds to beundertaken in a farming system close to the university. 

III. 2.10 Incorporatio, a nutritional perspective into research 

With its area specific focus, OFR/FSP is able to identify the nutritional statusof different target groups in different areas. In addition, it is ableattempt to address some of the toroot causes of nutritional deficiencies by usingtechnology to utilise resources to either inlprove the quality or quantity offood produced or to use resources emoreefficiently e.g. saveProvince a nutritionist conducted 
lahur. In Luapula

a niethodo loical study to see how best ARPTcould incorporate a ntriionli perspective into its work. In addition to theguidelines and manual prepared, three specific thrusts were identified in Luapula
Province.
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- Increased production of nutritious foods.
 
- Labour saving devices, especially for women.
 
- Food preservation and storage.
 

T'his nutrition perspective is currently being introduced into the work of all 
ARPTs. 

Ill. 2.1 1 Better understand inv of social and co turai issues affecting 
teeiCCMoIg,y adoptiol 

The work of the economist in each provincial ARP' and mo:e especially of the
ARPI Sociology Section, is generating a wealth of information about issues

which have hitherto gon. r l:itively unnoticed by agricultural scientists.
their comunity focus, the sociologists have drawn attention 

With 
to die plight of resourcc poet h10s1 Iclds and thc role of wo:!en in ag riculture. 'ro understand

and address these issue has required the perspective and methodology of
 soc iology. The methodology of both the survyC and trial 
work is becoming
increis inglV se.'nsitive to the social and cultural issues which play a key roln
in deciding whether farmers 
idopt a particular technology. In particular, aperspect ive on ind igenous know 1edge has been introduced, and methods of sampling
and farmer selection are being improved. 

III. 2.11 Assist national policy objectives
 

A specific objective for the 
research programme, contained in the Third National
Development Plan, was to give greater attention to solving local~y identified
problems. This was part of the overall goal of increasing the Process of
decent rat is ing decision making. The establishment of ARPT has helped the 
Research Branch to meet this objective. 

IV. PART THREE: PROBLEMS W ITHI OFR/FSP 

IV.1 Unrealistic expectations
 

There has been a tendency for some 
people, both in Zambian institutions including
iRPT, and amongst foreign donors, to place unrealistic expectations on ARPT. FSRhas been seen by some as a panacea; capable of solving many problems overnightand not as a complementary component within the technology generation and dissemi­
nation process. In addition it has not atways been realised that ARPT isconducting research which takes time to produce acceptable results for farmers
because 
some of the research will be unacceptable to them. Furthermore, the whole 
process of institutionalising FSR takes time because new perspectives, attitudesand relaitions are required of scientists and 
extension workers ar-d 
these take
longer to achieve than the relativelv simple installation of a team to conduct
OFR/FSP. The goals of ARPT must be clearlv understood by policy makers and
foreign donors and a realistic time frame for achieving these goals should be set,
otherwise the team will be prenatu rely judged a failure. 

1V.2 l)iffictilties in gett ing qualified and experiened Zambian staff for ARPT 

Zcibia has only a sisall cadre of qualified agricultural scientists and this has
meant that ARI'T has had to recriit new graduates from the University of Zambiawith olv Iimit d experience. Ihis has meant that it has been necessary toestablish most provincial ARPTs using technical assitance personnel, which has
created its wn problems as mentioned below. lowv'er , it has also meant that,ill SOme caes, york produced has not been of the highest st;,ndard. Thiis, in turn,
has caused concern amongst the more long standing and experienced scientists in
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coniaodity research reams, some of whom have mlisgivings about the role of ARPT 
as will be mentioned below. This issue highliihts the need to improve the

undergraduate training given to ari(ultural 
 scientists, in particular, by

incorporating courses and 
 research projects which emphasis interdisciplinary
cooperation, on-farm research tnethodo logy and di agnestic survey techniques. 

IV.3 Drawbacks with donor prod ranue support 

Two issues mentioned in the review guidelines are rclevant in Zambia. First,
there has been a tendency for certain donors to give insufficient priority tobuilding a national capacity to conduct OFR/FSP. Attention has focussed more
 
on the technical output of individual and technical assistance staff than 
on
improving the national structure, manpowr base and developing a capacity which
will be sustainable in the long term. Second, certain personnel recruited havenot been well versed .n the concepts and method,; of OFR/FSP and this has hindered 
effective interdisciplinary cooperation within provincial ARPTs. 

IV. 4 Developing met!, Logy appropriate for Zambia 

(a) Survey methodology 

It has been necessary to take the methods of OFR/FSP as demonstrated by
CIMIYT and modify them to suit conditions in Zambia. A much wider range
of data collection techniques is now being used and these include mtltiple
visit formal survey's,* to totllect 'flow' data, participant observation 
techniques as well Is sys'c:,taric agronomic monitoring in farmers fields.
It has also been feu,,d necessary to recruit sociologists in order to give
adequate attention to certain critical social culturaland issues whiich
the ARPT economists have tended to ignore. Certain specific problems have
been encountered. Tendency in surveys to select men and more progressive
household and overlook women and resource poor households due to poor
sampling frames and the lack of a connunity perspective. 

A bias towards crops rather than livestock or off-farm enterprises. 

(b) On-farm experimental methodology 

When ARPT started on-farm trials there were fewer manuals and sets ofguidelines available thusand several methods have been tried. Consensus 
is slowly being reached on various areas. Several specific problems have 
been encountered: 

- Farmer selection has been biased towards wealthier male farmers and 
there has been a lack of a community perspective. 

- Insufficient farmer and extension worker participation in trial design. 

- Too large and scattered trials pro.g;rammUe making it difficult to obtain 
meaningful data to explain, all on tcomes. 

- Inadequate Trial Assistant and enumerator training, especially to onsure
that good records are kept, including farmers' comments about trials. 

- Insufficient quantified agronomic monitoring from trial farmers' fields. 

IV.5 Inadequate data base 

Insufficient use has been mode of previous ,xi'erimental data and survey reports
partly due to the difficulty of getting access to this "formar tion and this hlas
hindered ARPTs work and sometimes resulted in duplication of work. The ae.d tohave good bibliographies, libraries and micro computer data base systems is essenti; 
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With such a data base, includin; ARPT data, it should be easier to
information to cowicdity Scient ists, 	

pass 
pl anners and pol icy makers, 

IV. 6 Difficulties eccuntered with bu i d m r 1 a t ion h i p; between ARPT 
and CSRT Scient ists 

Several problems have been encottcred with building effective relationships
 
between ARPT 
 and the CSRTs. 

1. Certain criticisms oi the work of ART have been made by CSRT scientists 
including: 

(a) 	 ARPT has been accused of doing- technical reC:areCh which should have
been done be C i This l s arisca becaudlSt for ;orme crops, the

RT S. 
number of technical solutiions available has been limited, owing tolimited fund in; S .and 	St !f ini, of """.I. In addition m'Iony CSRTs have 
Only recent re~cruited 1istS,
a ly ag~I-0 il addition to breeders, andin general, ;taff turnover has been very rapid. Thus at times ARPT
sciew ist s have had to decide wether to sork oie r priorityproblems or omedo technical resirch theMselves on 	 research stations. 

(b) 	 ARPT has also been criticiAed for repeating previous research. Thiscriticism has arisen partly 
froi the difficulty V locating previous
res.arch reJl; Its hut also due to the fact that it has not been fully
realised ti't sometimes it is necessary to test Whether biologicalreiationships, which hold on reearch station, still hold under farmers, 
c i rcumiS st ances. 

(c) CSRT scientisto are seot!etim"e: critical of the experimental designs,methods and apparent poor guaLity of work of adaptive research scientist
Th1ere Iave been cases of poor research imanageimient of on-farm trials,somet tines due to the inexperience of a ;ronomists and the results havenot 	 beell accepted. lowever, some CSRT scientists, find it difficultto accept that on-farm trial:; will often look different from experiments
conducted at research stat ions because of variation in non-experimental
variables, under farmer itnagllemen t. 

(d) 	Certain CSRT scientists have considered that some ARPT scientists
have acted unil tt-raily, '.,'ithout consult ing them about certain issues,such as trial desig'l. Thi.s criticisM is, of course, not uniqueARPr but, nonethle:s, t.eini a new 

to 
section, such beh;viour helps

to create the impression that ARI'T sees itself as a panlacea. This hasneces:itated the eatIblI AM;'e of more formal occasions for interactions, 

2. Resource constraints and considerable distances in Zambia have reduced the
effective interact ion betweeii ARIT Hod CSRTs. 

3. Irl,;uifficient attention ha:; been givil to ARPT-CSRT interaction in project

documents and job descriptions coilcdrninlg ARPT ;allil CSRT.
 

4. There has also been a tendeicy for scientist;, in bth ARPT and CSRTs, to b,concerned with their individual disc ipl inary progra,.ies , rather than wil,interdisciplinary cooperat ion. 
 TIb is in part due to the fact thaLt r.ilionand promotion are largely made on tile ha,;is of di:;ciplinary excellenc There 
is a need for university' training to give greater emphasis to interdiviplinarycooperation as wel as to disciplinary excellence. 
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IV. 	 7 Problems encountered with ,chievinv,ef fective rClat ionlshil.p between
 
ARPT and extension
 

1. 	 Lack of Research ,xt ens ion 1 iaison tfficer in some provinces. 

2. 	 In some areas there has been inusofficieCt awarenese of the purpose of
 
ARPT a.ongr e-tenion work ;.
 

3. 	 Insuff icient forward plannin-,, by ARI'T staff has reduced the involvement 
of extension workers in ARPT' a activities. 

4. 	 Lack of resources prevent extension worker. participating as much as 
is desired. 

5. 	 Insufficient time is allocated by extension workers to interact with 
research workers. 

6. 	Lack of sensitivity ot extension workers ta the problems of resource
 
poor farmers. inS:ufficient atteierL on has; been 
 given dur;,ng extension 
workers' training to teaching methods which could enabie workers to 
better Understand farmers' problems. 

ARPT is closely monitoring its activities and methods and in this way has
 
identified the above problems. St eps 'e already been taken to address
 
most of these problvmi, and there is optimism that considerable improvement
 
will be achieved in the near future.
 

ZAMBIA: 	 QUESTIONS ON COU,'RY PAPER 

Mr J. Gatheru (Kenya)
 

I see in the table 'Positive Farmer Assessment' but no adoption by farmers.
 

Response
 

Assessment comes in during the trial prograne, allowing re-designing of
 
experiments or decisions on recommendations, ie. before both recommendation 
and adoption.
 

Dr D. Dafalla (Sudan)
 

1Why 	 dont far--mers adopt your recommendations for fertiliser application rates? 
I am surprised to hear that there are no agricultural graduates to employ
 
though d rubia !,as a Faculty of Agriculture.
 

Response 

A new Faculty of Agriculture, with only 15-20 graduates per year until 2-3 years 
ago, and a big commercial sector. 

Dr Some Debela (Ethiopia) 

How do adaptive and coin:nodity scientists cooperate in setting up programm s? 

Res;ponse 

It has been a major problem. We have sct up procedures and compulsory meeting
opportunities between the 'two sides' and incorporated commodity scientists into 
both survey and trials design and evaluation.
 



APPENDIX I 

ADAPTIVE RESEARCH PLAVNING TEAM 

SEQUENCE OF ACTIVITIES FOR UNDERSTANDING FAR2FERS' PROBLE.YS TO PRODUCE ACCEPTABLE RECOMMENDATIONS 

ACTIVITY OBJECTIVE PARTICIPANTS DURATION 

1. Zoning Group farmers by their farming activities 
into different farming systems. 

ARIT scaff interview extension 
workers and ccmnunitv leaders. 

(Approx.) 

3-6 months 

2. Survey Study the constraints of each farming system 
to understand tie farmers' problems and 
identify potential for development 

ARPT staff interview farmers 
using extension workers as 
en.meratcrs 

3-9 months 

3. Research 

Priorities 
Formulate a prcgra=r, of applied and 
adaptive research which aims to solve 
most important technological problems 
identified in the farming system. 

the 
ARPT staff with Co-rodity and 
Specialist Research Team staff 
plus Pruvincial ARPT Committee 
me::1 ers. 

2-a months 

4. On-Farm Trials Test, and, if necessary, modify the possible 
research solutions on farmers' fields under 
realistic conditions until acceptable 
solutions are found. The trials are 

ARPT staff with the Trial 
Assistants provided from 
Extension Branch. 

2+ years 

conducted on 3-10 farms within the Target 
Area. 

5. On-Farm Tests Information about technological components 
or packages which are successful in on-farm 
trials are extended by various means, 

Research Ex-.tension Liaiscn 
Officer with camp level 
extension workers. 

1-2 -,,ears 

including on-farm tests/demonstrations, still 
within the Target Area. The level of 
adoption is monitored. 

6. Recommendation Technological components or packages which 
are adopted by the majority of farmers 
within the Target Area are then released 

ARPT staff CSRT staff and 
Provincial ARPT Committee 
members. 

and extended to farmers throughout the 
farming system. 
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.FARmING SYSTEMS RESEARCH EXPERIENCE IN ZIMBABWE 

by 

H. Avila and B.N. Ndimande*
 

ABSTRACT
 

Considerable FSR experience has been gained by international and national

research centres in the developing countries. However, critical aspects
to be considered in institutionalising FSR are the appropriateness of the
model, team composition and interaction, and the role of station scientists.
 

Agricultural research has a well established reputation in Zimbabwe. 
Although
the focus was primarily on the large scale commercial sector, on-farm research
in the communal sector has dramatically increased since independence, covering

all natural regions and traditional and new enterprises.
 

The FSR Unit is 
one active group in DR&SS in the communal areas. Key
characteristics of the programme include:- antonomy of the crop/livestock unit,
participation of station researchers/extensionists and international research
centres and interfacing of diagnostic and technology screening methods. 
Some
beneficial effects 
are stated as improved understanding of the communal systems,
modified direction of research priorities, cooperation with development and
training institutions, and farmers' interest in 
some technology outputs. 
'
 

Some problems identified refer to administration, communication/organization,

number of workshops and meetings, visitors from abroad, and institutional
 
interests of international centres.
 

The future of the FSR Unit in DR&SS points to a 
more active role in research
planning and coordination, more emphasis on farmer-managed trials, and greater
collaboration with the extension organization.
 

OVER\IEW OF FSR AND PROBLEMS
 
is
'FSRan approach for generating appropriate technologies that evolved over
 

a rather extended period in many developing countries because of the need to
study the existing farming systems and involve the technology users, usuallythe small farmers, in the planning and evaluation process. The approach isjustified on the basis of three vital considerations. Firstly, the farmerand his family are rational in their decision-making process. Given theiravailable resource base, circumstances, opportunties and knowledge, theytypically manage a combination of crops, animals, other on-farm and off-farmactivities to satisfy basic physical, financial and social needs. Secondly,
the production system of small farmers, embody an integrated set of husbandry
practices that has developed over centuries to 
the extent that these systems
are stable, complex and very sensitive to the ecological, biological and

socilo-economic environment. Thirdly, a farming system belongs to the goal­setting and purposeful category of systems and its direction is determined
by the farmer and his family. The decision to introduce changes or adopt
any innovation depends entirely on how 
lte household assesses the relative
advantages and disadvantages in 
terms of its own perceptions and priorities.
Because of these considerations, FSR is an interdisciplinary, integrative,

problem-oriented and farmer-centred approach. 

>.;FSRUnit, Department of Research and Specialist Services, Harare. 
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The research experience on cropping systems at international aad national 
institutions in the context of the developing countries has resulted in a
progressive refinement of FSK concepts and methodologies (Harwood 1979,

Byerlee et al 
1980, Gilbert et al 1980, and Zandstra et al 1981). Similarly

there are research experiences on livestock production.(Li Pun and Zandstra

1982, Fine and Lattimore 1982, CATLE 1983, Gryseels and Anderson 1983, and
 
_Ruiz.and_ Li.Pun.1983).and mixed-production-systems (McDowell and'Hildebrand
1980, Hart 1981, Fitzhugh et al 
1982 and Huxley and Wood) which have successfully

applied FSR approaches and methodologies. 
State of the art reviews have also

been carried out at the request of donors (Dillon et al 1978, Shaner et al 1982,
 
and Simonds 1984).
 

At first glance the review of the wide range of experiences tend to strongly

suggest a state of confusion in FSR. 
There appear to be differences in

terminologies, approaches and methods sometimes exaggerated intentionally by

FSR proponents for personal or institutional reasons. 
Upon careful analysis,

however, these differences can be explained on the basis of the following

characteristics of research programmes: 
the primary objective (system description
and analysis, technology development, or methodology development), the type of
farming system/environment interaction under study (maize production in humid
 
areas, lowland and upland rice production, savannah livestock production, agro­forestry in semi-arid areas, etc.) and the composition/leadership of research
 
teams 
(economic, agronomic, land use planning, plant protection, or other bias).

Furthermore, it is interesting to note that crop FSR generally tends to have­
its roots in the "Green Revolution" and studies of adoption pattern; livestock

FSR in systems analysis and modelling; and agroforestry FSR in resource conserva­
tion and ecology. These schools of thought determine to a large extent how the
 
practitioners perceive and analyse a given farming system.
 

Inspite of the varied experience and schools of thought there is a consensus
 
on FSR philosophy and strategy. 
To improve a farm system, it must be studied

and understood. FSR is an interactive stepwise process that has three actors ­the researchers, extension agents and farmers 
- in the conduct of the four
 
basic phases:
 

- Characterization involves an understanding of the structural and functional

relationships or current farming systems in specific geographical areas an

identification of the endogenous and exogenous constraints to achieving

farmers' goals.
 

- Design of technological alternatives involves an 
ex ante evaluation and

selection of strategic interventions - components, inputs and/or practices 
-
that results in a well defined and effective agenda for follow-up research

with respect to farm monitoring, component experimentation and/or technology
 
testing.
 

- Testing involves evaluation, on farmers' fields and under partial 
or exclusive

farmer management, of the assumptions, decisions and expected performance of
 
the technological alternatives 
as designed in the previous phase.
 

Diffusion usually refers 
to the dissemination of 
tested innovations to

credit and extension personnel or to small groups of farmers usually through

intensive assistance. 
Large-scale adoption and impact on productivity is more
 
difficult to achieve.
 

Athough extension to farmers is an intrinsic activity of FSR, there are not
 
many experiences in this phase. In most instances FSR is planned and managed

by research organizations with very little attention 
to the basic needs,

responsibilities and capabilities extension professionals 
can bring to bear on

the technology generation and utilization process.
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The institutionalization of FSR in the context of national programmes has"also
been 	a problem, due in part to 
the following reasons:
 

high input FSR model: FSR is usually financed with donor assistance and
teams are highly trained, logistic support is excellent, and their administration

is-rather efficient (farmers may even be compensated for coopera'ting).... When
 a, 	 i s drastically diminishes, if not end.
 

-Team 
composition and interaction: questions arise as to what is the mosteffective way to conduct interdisciplinary research, particularly on cropl
livestock production systems. The influences of disciplinary biases and
objectives, academic interests and professional advancement, arc often cited
 as obstacles, but probably the major obstacle has to do with who sets the
terms of reference for whom in the research process. 
Another critical factor
 
is simply personalities.
 

- Role of station scientists: FSR has often been presented as a criticism of
traditional on-station research, however they are complementary, not only with
respect to the generation of technical information but also 	with regard totheir contribution on the various phases of'OFR. 
For example, identifying
 
relevant production constraints may require experienced natural scientists to
analyse the technical interactions of the system at 
an early stage in order 
to gain time. 

There are some of the FSR experiences and methodological problems that 	were
considered to design the FSR model 
in the Department of Research and Specialist

Services in Zimbabwe (DR&ss).
 

FSR MODEL
 

±Blc ground 

The tremendous success of agricultural development in the large-scale commercialsector of Zimbabwe can be attributed to the skillful implementation of appropriate
government policies and to a large extent to the intensive interactions and
effective communication bertween farmers, development or extension officers and
researchers from different institutions in the country (Saunder 1978; Kirkman
1985). As far back as 
1909, for example, trials were being established on farms
because of the need to test crop varieties and husbandry practices under farmer
conditions, and by 1922 more than 300 farmers were participating on this
 programme. (Weinmann 1972). 
 The close association between researchers and farmers
ensured precise definition of production constraints and researchable problems
and quick feedback on the profitability and acceptance of technological
innovations produced by DR&SS, under practical management conditions 
(J.L. Grant,

personalicommunication, 1984).
 

With 	respect to communal agriculture, these linkages are also absolutely

necessary and the appropriate mechanisms and methodologies to achieve such
interactions must be adapted from past experience or developed to reduce the
(. 	 existing productivity gap between these two major sectors, as estimated by

Tattersfield 1982.
 

Because of the need to focus more directly on the communal sector, several
national institutions have initiated OFR programmes (Shumba et al 1985). 
 The
Faculty of Agriculture and the Institute of Applied Social Studies, University
of Zimbabwe, are investigating soil profiles, sorghum production and household
labour patterns 
in the Subungwe region. The Agricultural and Rural Development
Authority has carried out socio-economic and teahnical si-Jvcys of various
communal areas for designing development projects. The"Dairy Marketing Board
is presently carrying'out fodder production and feeding experiments within
the framework of pilot.projects to stimulate milk production. 
In the extension
organizatLion AGRITEX, rhe Monitoring and Evaluation section is conducting
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studies to ident if v so" io-ec ,.., i c and inst it ut ional const tra int s to technology
adoption, am! the Institute of . .,ricultural rtv" 'n'-dt.elopir,. .,apropriatt
technologies for ani'm al dr:;';:ht inc 'rain s.iae. In al1 pr.lvincs, AC2ITEX 
teams have e stabli-i;h,: %xper,;ith and d -. _strat ion for far-: rs. 

OFR in the commina I areas his becn a major thrust i:: PR.SS in the last 2 ycars.
Such research basica lly cosists of fon:al and inforn:al sur'ev; (approximately 
seven have been carried out by its various inst itutes and u:its) and on-farm
 
research trials (Avila 1985). The distrib,!tion of CzFR " 'r :- ro,-ion and
 
inStitutL is pfreuc :n ! in l, ,U.e 1. There ari fear 
 .' a-ctiv, rotlps: FSR, Al,
CK and CRI. Ihe wark is sli;1htlv concentratd in X ' rat recgion 11 but there 
is a large proportin in re.ion:; III, IV and V, the I ove';r potent ial areas of
 
the- country which accounts for approxi:n.:ately 90, of co:::-:::naL1 lands.
 

Table 1. Distribution of OFR trials accordi n to naturial region and
insi ut, In; DR,.SStiit, 

Region FSR AI CBI PPRI SPRL LSR CR! TOTAL NUMBER 

II 72 16 8619 86 - - 140 
Tal - 29 41 5 12 - 50 87
 
IV 13 55 ­30 12 12 50 126
 
V 15 - 10 9 
 - 88 - 56
 

TOTAL 105 118 54 18 
 17 34 63 409
 
NUMBER
 

FSR Farming Systems Research, Al Agronomy Institute. CBI Crop Breeding Institute

PPRI Plant Protection Research Institute. SPRL Soil Productivity Research 
Laboratory, LRS Lowveld Research Station and CRI Cotton Research Institute in 
DR&SS.
 

With respect to enterprise breakdown, 23% of these trials deal with maize,

20% sorghum, 12Z groundnut, 9- sunflower, 4 ovabean , 8' millets, 5, cowpeas,

1' field beans, 15% cotton, a,.nd 3- forage leu..es and veld reinforcement. The

FSR Unit has rece; t!,' initi:ted trials on crop residue i:'prove.: 0 for
nnt feeding
draught animals. Most of these trials are in their second year and thus will
 
continue for the 
next t.eo to three years. 

Because of the dramatic increase io OFR work, the FSR Unit must clearly define
it; role in DR&SS in tri:!s of serving a; aa effective link between researchers,
 
extensionists and development planners.
 

Or ;ni Zat ion of tk ISR UPit 

Vie specific object iv,:; of the Unit in DR5SS toare study nixed crop and
livestock production s'stems in the cecmunal areas; to a , cdevelop and test
on-far.ms inprove.] crop id !iv'sock protuntian toehnnl,:ies zn! ""stc:.; ad 
to provide information for the fornulation of a:ricultural d'- -cnt pv'1icies 
for the co.-mvial arei:: (iFS- Unit, 1985). The YSR nit is ren"usneithruner any of the three ivisions in I)USS tFia . 1). T'ne r t-:7i .r this 
decision wa:; that a) opportuniti,:; to improve the fir:iri ' 7 h-,.!d be 
assessed from a whole farm prspective ihich invaria: 'K,-rs and
livestock and b) te :n interactikn, given a ninin=- -ri:ia.- ,f :,:.e.',hers, 
was considered essentil for developing and implemen: :r aN-r.-:ite FSR 
methodologies (Chiaru 1984). 

http:on-far.ms
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The ISR Unit cons:it, uat i a .riculturil eco aN,:ni;t (t i ':idWvr) , Ito Iiv'st utck
 
scientists, two aim;r m.i ts, tipht resand-ch .t;sis;.nut, IIaftiUI I icild tt!dWide_r
the o'c all cOordi t: tIt' of thi t."Ocp tv Pirt cto f ;l Th, iv,.-::t:.:S,,O, t, 

i st I!Y§S tteaem, .h i c s t i t'Idd aItead t Iice ill ISlia I , is t techi l Iv I c pots ibl 
for design.tit or adapt ing rcvarch ;trat c. ics, iwt,hodo Ip i c a;ndop"Trv'i, ; of
 
work and tor gu i i ;, support n.,and partiCili, itng with the lild tcats ill 
 the
 
impiU. ItIac . ,,r Oft.IL tti CW rt.': tOW .e d 'Ad i- tc':t: his al :;o +I.i a-,signt,-d Lht,


.task of coordin tit,.' ttchinical atd re;ourco inuptits 
 forl and Mon itoring teh
 
activities in each of the 
tso t'c ,.ct'od c'stmt al areas. 

A field team, consist in of rts;earch La 'Clinician, twO agricult ul-;l assistants
 
and two field San':s , has been perT:-sIntlv a; igIIcd to each area. Spec if i ca IVy

their duties include sole ct itt 
 suitable rse arch site'; and fan:tors , conduct ini.
farming ysvnr. surveys ;,! :antdi tori g studies atd itplttt research trials
 
as well as continU't s Iii i ', With fat:'rS to 
 obtain feedback ott proposed

intervetions and an 
they develop compete nice, participating in the analysis anti 
interpretatit f research 'isults. 

The contribution of institute 
or statiot rt ,sarch,tcientists of IR&SS to the
 
FSR Progratwae has en stsub;tantial in that 
they have provided rI-vitcws of past
 
research otl key topics or 
prodl c.tareas, have assisted in assessintg farlt'ter
 
situation:; and idntifvit; research opportunitit s in situ, have participated

in designing researchn 
-rals, and are plaaning to establish on-s;tation trials
 
which have Seen idc-tti ifi as priorit iott for cotpotent Lchohlt y develoitin t.
 
The close interact iott hetv..'c the FSR staff antd S;LMion sciet isis in the
 
various lDR7SS activities has resulted in a better utnderstanding of FSR philosophy

and strategies and in a tmutual lv beneficial working relationslip. 

An interest int feattre of the !:Jodel is the act ive part icipationt of tite
extension staff and organized com'unal groups in the research prograntie.
 
Extension staff usually helps with desigiing 
 and carying out diagnostic

activities. Add it it I Iy, 
 to cover a large number of households while saving
 
on travelling tine and cos; ts, 
 trial sites in each research area are clustered
 
on the basis of exttts ion workers and their 
 farmer groups, given particular
 
soil, climatic and farm:er characteristics. 
 Extensiont stff participate in
 
discuss;ions on far::,-r prohlc:-s , research progretss and research diagnosis.
Extension workers aceopt responsihi 1ity for establishing: and mtonitoring fanner­
managed trials and condutcin,- se a son. An added dimeension of extension 
participat ion is the cotmribu;t ion of 
the social experts in plantnitg and 
impl e:ccnt in hotct(oId and com-.urity dceci siot-making stud ies itt support of tile 
techtOliogy test ing process. 

The international researel ch;t res, IDRC, CIM!NYT anld IICA have a special role 
to perTor-; in texrTS L5 providing experienced scientists Whose ailt is to assist, 
comple:ment and build on 
FSR in DR &SS. Ttey provide technical expertise itt 
methodolog'ical ant'roacILes and subject matters, trainin, of the staff attd
 
documt-tation scrviccs. The participation of all tile cettres has been coordinated 
to focus almost exclusively on the felt needs and priorites of the IFSR prograrme. 
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Methodological steps
 

The FSR Unit implemented the following activities in 1984 and 
 1985 whichdelineates the stepwise procedure being followed: 

1984 
 1985
 
Activ.ty F- A, M - A, S - D J -A, M - A, S- D 

1NSiTlIIMM, RX1.1, lin
 

RLVIDI PAST rESEVflI 
 f 
AREA SEWLDitu & D. CRJVrIcU 

INMIl1.7AL SURVEYiS 

mRUIV L SURVEYS M Mn
 

FORMAL ILANtIIIG 
 B13N~SU~Li l 
CtJ FARM I--(PER1Wl.''PTICX1 L 
USE OF EZY 11N1DIRPWMtS 1 31 

There are several points worth noting in this stepwise procedure being follo','ed.Firstly, several di agnostic -jetilodc have been sequentially cmployed to satisfyiunediate information requirer:vnts the
of the research ten:in at each particular phase.Secondly, rielhods and procedures that prcmot, team inttraction have been selected.Team work and analvsis have been the basic .dis operamdi particularly in thoroview of past research, area selection, screnim, technologies, etc. Thirdly,
.O~St Of eL' LIlao fla; bOell spent on on-arm exporimentation , oX allto ov Lat ions, id
reviewing past rescarch, ia that or 'er of i:-portarnce. These are t he producivvactivitie,; of adaptive research astechnolog ie; is cocerne,1. far as deeignin- ai:d evaluatin. appropriateFo r t II, -lann in: rC0t ill have been extensively used,
 

first at each research area with ion
the .tens col lahca.to rs to n:a] vse theprevious years' restilts and hen c io t to p an tie prcclimiln ry pcco ae for thefollowing year, ald satbcqut:lv at tho hea. office with station researchers andforeign experts (Cl -',IYT and IiLC:) c -provenroposvcd research d.sion, , itt ifvinoneeded comple:etary n-.;tu'tiona re-arch and obtain re-levant inifor::ation trem otherresearch iwork in Zimbabw or e In this respect, probabl.v lhe most importantbenefit of th,e 0:meet ins has .t tecc~locad way ill which the *iSR Unit has
improved its technical co:.'petonce and gained experience in group work.
 

At every step in the desi.;n nrececs, ecisions end -ssntptions are bein ro.dc tothe basis of the actual on-fror, ccr:,unitv aud exo enous cendition'; or on the ba, isof possible changes that could he afcted thCrCf. It is cscnti.l to re.-Ordthem for two simple reasons. First .., s,. :.- i,ons anda.a 0:1::.tde.fine thetarget group of farmers (e , tarr:,rs wth ,, without drauht ca.ttle, far: crs 
with and without Lal low arable d rh ach te ical inte.rvntion :s ioincdesigned and the-efore with w'herU mntervent,>ns should be tested. 

http:lahca.to
http:Activ.ty
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Resutts of the testing lr:se further refine the definition of the targe: groups.Secondly, the set o1 "twnsibi_ ' chl i c.; which i:; assu: id t he dmsi gn phase
anl1:.etCOMI' lIrCCs-
 ;irv to ote ,l:-dption slrcce-;!-0l testiitt r s i ,, defines thebiei; for ilt e-hii: i ,; '; ,,'ith the oulitical or policy settin. entitiefs. Ink,th r worls , retear1alhera; a1ll;o e Very pree ise ais to ",.t nlo-t tchn ical 
, I Io:!:",Tit .l, i o e .n-;s, or cu::.;cd (crI it, ;,ikt. , re.idt, , etc.) to promoteparticular iunrvatil:; uamr; farm5,rs. 1hese should le for.ulated into policy 

rtcs,:':n:dicd at ion.; f or eoI'm:ilt I a iAIell d eVC I :le It. 

T phi LrLiculir model of F-SR in Did,;S And the i-.thodolov ic:I steps followed
'!C ni:ned to the , eclIl iar ci rel::l-tns ices 

were 
h 

prevai I in;: in Zisi '.'D:--.ce, name ly: tie
Strl ":, t anod tri-Ai tionr of the A;ricultural research or:ani:at ion, 
 the DR&SSCo%-it lini to i;R, tie jCtive/cs::ninient of the in' crnst ional centres and
 
p-': ;nt SoC LO-,colt :jic and organi:n:tional cond!it ions in the
Pcritically i and co:n:unal areas.tile model ' will continue to he assessvd by I)R2.;S directors
an! e ltsahers, with the assistance of foreign experts, to improve its operational 
ef fic iency. 

I'n; 'utI n .I;I of the FSR UiIit 

Not All dirte ctors And profe;sionals in DR&SS are totally convinced of thenlcce:;ity of the iSR a:s it exists it pro'5-at. h',ow-ever, it does have full

d:ninistrativv, and financial 
 support, In the 1ong in, their doubts and
 
,'qm icism will disappear only if the "SR
iea ptoiriate t echinoI og;i es 

Unit can prodice the expected results.for tMe target farmers, aid quality research
 
pl;iD'r And informiation for 
 tie station scientists/planner-]otier profe;sional
wor il,' in the Coouullrinal ,arteas. 

With resptect to appropriate technologies for target farmers, it is only possibleto speak of cir 'istantial evidence t.;it w iit likely affect their adoption patternsSo far more thAn 100 farmers in ;igeide -- using the ripper tine + herbicide
teCI [001oy WI i eii ha s beein I Oed reduce 

AIt .ii!,,h it i.; not a formal 


d evel p to (iraunht ald l abour bottlenecks. 
reco-iendation, it is estimated that canit increasenet ciash i nCo:iev lby 317 and returts Lo labour by 637 ever the present conventional

tilla;e + handweedin:g practice (FSRU, 1985). Farmers have also showi keen interestiu oither casih crops being tesced in the area (sunflower and soybean), forage

legn:nes and s'rat egic 
 feeding of draught aniials. 

Diring the ia:;t 2 years, the FSKU Unit has involved a large number of householdsin its various activities: approximately 200 with on-farm trials, with100 thelivestock monitoring, stitie!;, 400 thewith for:ial and informal surveys, andmini:ma of 1000 have attended fie1l days. Usually 
a 

tire are more offers than theUnit can acco mmod.ite. Such intensity of contact should difinitely improve farmer
 
kolo" 1edgce and milanigeent capab i lit ies.
 

DIuring the last 2 yetWs, the FSR Unit has notably enhanced its understanding
of the tomnmunal production :v.steins, its needs and potential opportunities forimprovemment (FS1t1 1985). This knowledge is evident in several contributions
 
the Unit is making, ie.
 

- assistance in modifying on-station reseairch: forage legumes under different
production patterns, intercropping of cereals with le-umes, urea utilization 
for cattle ;upplcmenitationr, and miantre managemient. 

- design of a large scale lives:tock 5 iindy for the Department of Veterinary
Services, Mini:;try of Lanis, Agriculture and! Ruiral Development. 

- collaborntion with AGR[TEX: labour-saving and draught implement testing withfarmers, de:;igning of farm management research, and stafffield training. 

- cooperation with Inivers ity of Zimbabwe: lectures to B.Sc. students and OFR/FSP
training workshops with cl.imY'r. 



--
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In eneral there is a strong dema d for updated technical informaton of the 
areas required by planning and development organizations such that the

"SR
Unit is often consulted or requested to attend meetings.
 
- Itseemtha en on
 

tt te"extenon organisation has 
seen some benefits of working
with the SR Unittsince,L.ere is a standing request from at
. offies least two provincial
- tha t -the eFSR,Unit6begin work as -soon--as-possible-ii i areas. 

Problems of the U~nit 

Alth°ough the FSR Unit has excellent administrative and financial support, there
 
are some problems that are particularly disturbing for off-station work.
 

1. Quick processing of subsistence claims, particularly for research assistants
who carry out their duties at the grass-roots level, is an absolute must.
Administrative delays at various levels (field-head office-ministry, etc)

make recovery of monies very slow, as much as 2 months.
 

2. Procurement of inputs is sometimes a very tedious exercise due rt stringent
tender board regulations. ;This together with lack of strategicallylocated

* 
stornge facilities and unsatisfactory.transport infrastructure often cause
 

failure to meeting optimum operational periods.
 

3. Due to strict audit regulations, no petty cash is allocated for meeting
.-7 any emergency or small problems.
 

The organisational structure and chain o'f command within divisions in DR&SS does
not facilitate horizontal communication and joint planning particularly in 
cases
where the mandate for'programme approval rests fully with the individual heads.
Of course the problem in Zimbabwe is probably less serious since in 
some countries
there is more than one research institution, andcommunication and'planning

between these institutions may be non-existent. This usually results in
duplication of efforts and ineffective use of limited national resources.
 

One of the most distracting activities is the proliferation of workshops and
meetings, both at the national and international levels. More often that not,

these meetings 'tend to be -too general aIndunproductive and competition for the
very limited national staffs leaves less time for programme implementation.

Furthermore, senior administrators tend to spend a large proportion of time on
ministerial meetings, resulting in reduced attention to their divisions and
 
leaving crucial matters unresolved too long.
 

Harare and Zimbabwe are becoming a metropolis of international agricultural

activity, and visitors 
to DR&SS are quite frequent such that senior administrators

and scientists spend much time dealing with them. 
Some are very useful

(Professionals from international centres and donor community), but many just
want some information of communal area agriculture, a topic other DR&SS scientists
 are conveniently willing to concede as 
the expert domain of the FSR Unit.
 

Finally, it must be mentioned that it is quite a task 
to have international
i research centres working together. 
Suffice it to say that there are differences
"in institutional and personal styles, objectives, methodologies and, of course,
Sompetition. 
DR&SS hopes that, howevc'r valuable their expertise, they can only
S successful in their own mandate if they support and reinforce the technical
 
capability and professional dedication of the local staff.
 

FUTURE STRATEGIES OF THE FSR UNIT
 

FSR was 
initiated In 1980 under the Agronomy Inbtitute with the technical and
compl.ementary finrcial support.oy CI[YT.
livestock In 1984 it was expanded to coverproduction with the technical and financial assistance of IDRC and
 
ILCA, including the provision of an expatriate as team leader. In 1986 
 a octeam leader will. be selected and another livestock scientist will be hired to
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replace the only other expatriate on the Team, thereby eliminating all, expatriates

from the permanent staff. 
 Then the 	FSR will be a truly national programme.
 

The general approach of the FSR Unit will continue with some minor modifications
 
of emphasis. Firstly, the FSR Unit will concentrate its efforts on farmer­

7...... 	managed .trials. in the..light of the.-.increased-operat ions -of,other--DR&SS- instlut
es
 
in the communal areas. However, this implies that more attention must be given

to technical coordination which will be a priority concern of the FSR Unit.
 
Already the Department encourages a series of informil and formal activities
 
to promote coordination': seminars, peer review papers, field trips, joint 
field
 
projects and coordination meetings. To improve the identification of research
 
priorities and selection of projects, the institutionalisation of technical
 
Advisory Committees has been proposed to assist the directorate in assessing


*research 
 proposals in relation to DR&SS policies and priorities, previous

research results and other on-going research within and beyond DR&SS.
 

A DR&SS symposium is being planned for July 1986 with a view to identifying

research priorities and implementation strategies for improving crop and
 
livestock productivity and sustainability in the communal areas. 
 It is believed
 
that taking stock of knowledge of existing production systems and research
 
progress after three years of intensive work in the communal areas should provide
 
a sound-base for an in-depth analysis by competent scientists as to what
 
directions DR&SS should take during the next decade.
 

' 
The increased emphasis on farmer-managed trials aimed at developing farmer
 

recommendations will definitely strengthen FSR Unit 
- AGRITEX 	bonds.
 

There are already proposals for AGRITEX provjncial specialists to participate
 
more actively on FSR trials on the justification that such experience would put

them in direct contact with most recent research results, gain more knowledge

of the existing production systems and intervention.possibilities and thus
 
provide more relevant information and back up to their extension workers. 
 Such
 

* 	 proposals, if implemented, will provide in the long run a more effective means
 
whereby DR&SS can serve its clients, both extension agents and farmers.
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ZIMBABWE COUNTRY PAPER QUESTIONS 

Dr D. Dafalla (Sudan) 

How are the four organisations working on FSR in Zimbabwe coordinated?
 

Response
 

Each has a slightly different mandate, e.g. Agritex - service supply bottle­
neck identification and demonstration. University has a training programme

emphasis. 
 Agritex and DR&SS are working towards coordination.
 

Prof Mphuru (Tanzania)
 

What of all the other scientific disciplines, pathologist, chemists, 
 etc. 
do they not take part. Are animals not of interest? 

Response
 

Commodity/on-farm researchers are complementary and interact to generate and
 
locate technologies appropriate to specific groups of 
farmers.
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PART II: ORCANISATIONAL ISSUES IN ON FARM RESEARCH
 

INTRODUCTION.
 

Many rese -rch and extension administrators in the region had brought up

issues on the organisation and management of OFR/FSP since the last
 
senior administrators meeting in June 1984. The second 
days programme
 
was dominated by group discussions focussed on four of these issues;
 

A. 	 Building OFR into existing Agricultural and Extension institutions.
 

B. 	 Systems based OFR as a Research/Extension Linkage
 

C. 	 OFR, Farmer Recomnendations and links with Planning, Services and
 
Policy.
 

D. 	 Programming and Management of OFR teams. 

Participants chose the issue they preferred to 
discuss and divided into
 
groups. Each group had a chairman and rapporteur. In this Part II of
 
the report the briefing papers on each issue are followed by a 3umnary of
 
the questiojs and comnents arising during the groups discussion.
 

These 	four briefings are relevant to three roles 
to be 	played by a
 
systems based On Farm Research approach in national agricultural research 
and development efforts:
 

(1) Identifying improved technologies relevant to the priority
 
needs of local specific groups of farmers and, where
 
necessary, adapting them to local conditions.
 

(2) 	 FeediLlg back priority technical problems of local specific 
groups of farmers to focus and help prioritise commodity 
specialist technical research, much of it done on research
 
stations.
 

(3) By operating among farmers, on their fields, providing a
 
link between farmers and research and between research and
 
extension.
 

Table 1. shows one sequence of OFR activities and possible roles of
 
different institutional actors in each activity. 
One asterisk indicates
 
the actor has a role, two that the actor has a dominant role, in that
 
activity.
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TAUL 1. 	 Possible role for 5 actors in Sytna based OFR activities; Fanmers, OFR Scientists,
 
Cbmnodity and Specialist Scientists, Extension Staff -an Rgional or Naticnal Pblicy
 
makers mid Planiiers
 

Ont Activities I "O.R 10F. QST 1 EXr I)LICYI_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ __I i I IPt.N 
IIA
 

I . Target Grotipin. * , ,
2. Selecticni 	 of priority carget gridps

13. 	 Diaigxn is 
, ** 

I I I I I 
(a) Interpretatiol of K-ckgruzrii lufonmntion * ** * , 
(b) Infonrtl Survey 	 * * , , 
(c) Fomail Survey 	 ** , 

4. 	 Planning Rklevmt re;earch thrusts **
 
5. Prescreening appanrtly relevant solutions 

(a) Technical ".Ac-ipted to local climate etc 	 * j*
ii. 	 Interaction with local farner

Iagngacat practices ** * 

(b) Econanic i. Can teclnology be serviced locally * * * 
ii. 	 Is the techlolo-y ccupatible 

with the fannrs sytes *I * 
iii. L; is profitable to ie fanrer 

in local coanic circinstaices * * 

6 .xperi tation on local fan3I 

(a) Researcher KanigarI.IIit 

i. 	 Planning • ** 
ii. Inple-ctaion 	 I* * 

iii. Assssr t * 

(b) Res/Fanner managed 

i. Flaining 	 * I' , . 
ii. Ibplorimtation * ** * 

iii.Assesrrmt * ** * * 

(c)Farmer Verification 

i. Plannirg 	 * ** * 
ii. ITplnam ation I *I 
iii.I** *** j *nI 

7. Determine 	priorities far (1T research * ** * i , 
8. Fonailate 	 reca tinIion, * 
9. Oranising Servicin:, an. Supplies 	 I* j I * 

110. lklronstration; tcst ,ir'/,tin, * * * 
II. 	 Monitoring ar.vr r!icti I ** 

112. Full Eb:tssion to Target Group * **
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A. 	 BUILDING OFR INT) EXI f IN; AGRICULTURAL RE SEARCH EXI'ENSION
 
INS'rTU'ir's - S)ME. ALTJERNATIVF.
 

INSTITUTIONAL OP.oi; FOR SYSTIE1S BIASED O,:R 

Presently in the Eastern and Southern African region research and
 
extension are divided institutiou.lly, ofttc within the same ministry but 
relatively autonomous. Present research orj,anisation usually takes the 
form of research stations with multi-disciplinary commaodity or specialist 
research teams with national responsibility for their specialisation. In 
larger countries there may be many such stations with the commodity or 
specialist teams at each sometimes focussed on conusodity or disciplinary 
issues of particular importance in their immediate region. Within this 
historical pattern there are at least four options for the organisation 
of systems based OFR. Each option Lis advantages and disadvantages in 
terms of its ability to perform the roles designated for systems based 
OFR and in terms of the ease of ir.,citutionali.ation and arrangements 
within existing research and extension institutions. 

OPTION I 

Each Commodity/Specialist team in NARS adds a social scientist to bring 
the farming systems perspective into their research. All scientists of 
the team carry out both technical and on farm research related to the 
team's commodity or specialisation across its area of responsibility i.e 
national or region wide.
 

Advantages 

Little institutional change or management re-organisation is required
 
for implementation.
 

The 	 technical/or farm research interaction is inherent, within the 
team.
 

Researchers keep a foot in 'real' research with promotional prospects
 
and peer recognition and traditional, established criteria. They 
feel less threatened than being transferred to a 'new' type of 
research in which novel criterial are relevant. 

Disadvantages and difficulties
 

The pre-determined focus onto the team commodity or specialisation 
limiles the benefits froui the systems perspectives. 

-research effort may be focussed on what to farmers are relatively 
minor problems. Identified solutions may not be attractive to
 
farmers whose overriding concerns are elsewhere in their system.
 

-technical research problems requiring CST attention can only be 
identified and rank.d within the special focus. lhis option cannot 
aid prioritisation of CTS efforts, across commodities and 
specialisations - a major contribation from a full systems 
perspective.
 

There is potentially massive overlap in the farmer focus of CS Team 
based OFR. (At the extreme five or six teams may be carrying out a 
special focus diagnostic and OFR experimental programme within the 
same target group of farmers).
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The disadvantages listed for this option contribute to the limited 
cost-effectiveness of systems based OFR when integrat-d with CS Teams. 

The linkage role with extension is inhibited in this option. Little 
re-<rganisation is required and OFR's primary concern is the 
commodity or speciatlisation. This is relatively incompatible with 
area oriented extens ion organisat ion. 

Unless the social scientist added to the CS Teams is ver experienced 
in systems based OFR it is very difficult for him to make the case 
for social science and carry the team of technical scientists with 
him introducing a systems perspective. Such experience is so far 
rare in NARS. 

OPTION 2 

Each Commodity/Specialist Team in NARS has a complementary OFR team 
(usually on agronomist and social scientist) which handles the systems 
based OFR work relevant to the CST throughout its area of responsibility 
i.e. nation or region wide.
 

Advandages and Disadvantages 

This has similar disadvantages to Option 1. with respect to the 
restricted exploitation of the systems perspective both in mobilising 
technical research resul.ts and in drawing priorities across CST's.
 
It requires more re-organisation than having all CST scientists
 
involved in both technical and on farm research. 

It also asks OFR scientists to desert the traditional peer groups 
evaluation criteria in research and face the lack of an OFR career 
structure in many NA;RS, risking uncertain promotional prospects. 

It provides a clear institutional niche for scientists, al?.owing for 
development of their capacity in OFR before being drawn into 
'confrontation' with technical researchers. 

OPTION j 

The set of Commodity and Specialists Teams are complemented by a set of 
systems oriented OFR teams in NARS. Each OFR team has regional 
responsibilities, each draws from and feeds back to all or any CST's 
which are relevant to circumstances and priorities of farmers in its 
region of responsibility.
 

Advantages: 

In diagnosing focii in the system without pre-determination to a 
particular Commodity or Specialist, priority problems are identified.
 
It is these priorities ;hich offer best leverage for improvement of 
the systems, and appropriate solutions for these should be readily 
absorbed by target group farmers.
 

Feeding back technical research agenda to CST's made up of unsolved 
priority farmer problems helps balance technical research efforts
 
according to identified farmer needs.
 

http:resul.ts
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The two points abov and the resporsibiiity of one OFR teats for any 
one region make a atreng cotribution to a cost-effective research 
effort. 

'Mie regional or area orientation of the OFR te ams is wholly 
compati.ble with extension organisation. it offers great potential 
for drawing, extension staff into the later stages of generation of 
the techniques they will later have to selI to their farifer clients. 
It helps extonsion staff ident ify with technologies incorporated into 

recormenda t ions . 

It creates it;itittitional niche for scientists .here they can be 
sheltered during orientation, while their professional competence in 

OFR is built up. 

Disadvantages 

'Die separation from CST's may have several adverse effects: 

-It asks scientists to isolate them';elves from traditional peer group 
criteria in asaoe.;sing research programmes. 

-It may cause ui-_-rcitnties as to career structure and promotional 
opportunities.
 

-Draw down from and feedb-ck to CST's are indispensable features of 
the complemeintary roles of CST's and OFR teams. By separating the 
two sets, albeit within NARS, there is a danger of poor linkages 
between them. 

A more complex re-organisation of institutions and budgets is 
required to implement this option. 

OPTION 4 

Tnis is the same structure as option 3 but with the OFR teams 
institutionalised within the extenrion services, not in NARS. It has the 
same advantages as option 3. It has the added disadvantage of the 
complete isolation of the CST's and thus greater dependence on feedback 
loops for the effective application of the system perspective by the OFR 
teams.
 

With each country a unique situation there is no universally best option 
for incorporating a systems based on farm research approach in national 

research and extension services. The options must be weighed by decision 
makers in the light of their specific country circumstances. 

The variability of farming situations across the country - the more 
variable the more local specific will be technology needs. 

The complexity of farming systems - the more complex, the greater the 
potential contribution of a systems perspective in research 
prioritisation and the generation of appropriate technology. 
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The existing or,,anisation of resarch iil attitudes of rese.rchers. 
It may be importaot to aini:mil rI-rni jation. It may h1. count,'r 
productive to risk alienation of the ,xiu{Lting rca;carch cadre. 

The existing linkage betweon re;earch and vxtension - where this is 
effective then less weight need be giv.n to reconciling uile structure 
of OFR with extena ion. 

Analogous3 aituation:; with stroitg technical research efforts in other 
countrie. of the region - this will, ,iven regional cooperation, 
influence the balance between technical research by CST's and OFR in 
country.
 

The size and complexity of the country affects the de,:irable balance 
between technical and on farm research and the choice of OFR option. At 
the extreme, very small countrites with larger, agro-ecologically similar 
and cooperative neighbours or near neighbours, may choose OFR and rely on 
cooperation to provide the technical stockpile for domestic OFR to 
utilise. Larger countries may do this for areas which have analogous 
conditions elosewhere in the region with ,;trong technical research efforts. 
There is mass iwo scope for regional cooperation between countries in
 
agricultural research in which the need for a critical mass of
 
researchers is recognised but domestic resources - in terms of both
 
manpower and budgets are often limited. 

DISCUSSION 

It was brouht out in the di :CuS;sion that a divrs itv of historical 
experiences, different economic conditions and different current 
organisational structures in various countries made a consensus on the 
institutionalisation of OFR/FSP difficult. 

There was a consensus that the systems approach had an important 
contribution to make and there were three important considerations for 
its inst itut ional isat ion.
 

(1) 	 The level of committment by policy makers in research and
 
extension.
 

(2) 	 flow well the OFR/FSP process integrates research and extension.
 

(3) 	 Cost.
 

Some participants felt that a systems team working across conmiodities was 
the best way foward (Option 111) others that the aim should be to have a 
systems approach adopted by a commodity team. It was agreed that simply 
adding a social scientist to a com.nodity team was inadequate, social 
science is clearly needed but the team as a whole needs training in a 
systems approach. 
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B. SYSTEMS BASED OFR AS ARESEARCH/EXTKNSION LINKAGE 

INTRODUCTION AND PROBLEM S fATr;MENr 

Agricultural research, i-, now established in LDC's, is based on a 
technical perspective of agricultural problems and provides a product 
which 	 is unfinished in terws of the needs of the market of small farm 
managers it seek.- to serve. '11he te.chnical p-rsr)ctive manifests itself 
in research recom'u:ienda tions wh ich are un finisled products in three 
closely related ways: 

(I) 	 Farmers never use a purely technical perspective in managing 

their farmi and consequently, never use it in evaluating new 
technologies; iatroduced to them by the e-tens ion services. 

(2) 	 Recoimendations inevitably take the form. of 'final 
solutions', the best way to produce. The y seek full 
exploitation o. biological potential under the present state 
of the art.;s. armer markets may only be willing and able to 
handle interediate or partial solutions due both to the 
managerial perspective they use, and to their limited 
re3ource endowments. 

(3) 	 Recommendations are made on a 'blanket basis', at best for a 

specific agra-ecological zone. This fails to recognise that
 
economic circumstances dictate farmers decisions and modify, 
often dramatically, these agro-ecological influences. 

Agricultural research is tied to a tachnical perspective and technical 
criteria by the essential features of classical eu:perimental methodology. 
In tha course of the research and extension sequence, ,ied at tile 
development and dissemination of new technology appropriate for farmers, 
the perspective and criteria have to change from the technical ones 
inherent in experimentation, to the managerial ones used by farmers. 

The institutional linkage failures between extension and research are 
relatively superficial, the fundamnental problem in the research/extension 
sequence commonly followed in Africa, is this failure to use a managerial 
oL7systems perspective in the diagnosiis of farmers problems and in the 
development of farmer recommendations. Neither research nor extension 
establishments are truly farmer oriented due to the dominating technical 
perspective. Recomrendaiion are fed from technical research to senior 
extension staff then on down the hierarchy to the local contact extension 
man. lbe contact extension officer, or the contact farmer, who lives in 
and must live with the comcunity, is often charged with promoting new 
technologies he sees as inappropriate for his neighbour;. He ;s caught 
in a squeeze between his boss;es and his neighbours. Holding the purse 
strings the bosses view prevails but at high cost in terms of his 
credibility in the community and his own morale. 

This fundamental problems of perspective is certainly re-inforced by the 
characteristic institutional and operational gap between resaearch and 
extension service.s, and by the phiysical isolation of station based 

researchers from their farmer clients. "lhe integrited planning and 
operation of research and ,xtens ion is clearly desirible. However, only 
tie introduction of a managerial or systems perspective to generation and 
dissemination will solve the t,!chnology transfer problem. 
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SYSTENM BA;ED OFR A:, A S01 UT ilN 

On Farv R.seireh u-;;.. pr i i I, coqt "ffective procetr,.e; to interface 

the technical ani mawerial perspectives. At te same time, by bringing 
farmers, extension stklit .and res;earchers together on local farms, it 

eliminates the secondary pr,)bl00 O1) p01 inst i tilt inal ika'e. 

The continual interaction ,t weven farmers, researchers and extension staff 
allows a ready coaL-;jus w:eni improved te chnology i:; ready for 
disseminat ion. Tie i,lo.t obviolls sig,, i ; ho ;t faru::Ors beg nn in to use 

experimental techniques on their own crips and miil" Exten,;ion staff 
who have been involved with the On Farm Research ,ro;r.wi'l'e, have an 
intimate knowledge ot the mlnalerial inplictions of the new techniques, 
as well as the ability to lay down d,:Ton,;Ltrition:; on farmers, fields, the 
first step in wider disoeination. Mere a relatively senior cadre of 
extension staff are involVed in the O"R progran:el (Subject matter 
specialist s in the T&V approach are obvious candidates) they will merge 
as ideal trainers of contact extension staff throuilhont tie target group 
area. 

Two points should be emphasised aboit the systems ba;.-d OFR approach. 
First, the apprl lchl ill s do.n technnlo,,v dia ni,,Ied as approp ria1te to 
local farm ',s m-!Jlr differn-oe from currnt, s.n._itjlati a to:) i nushing 
of technlogiot at r:l r,;, r,,ardle,;,; ol rile , ecific ; of lair local 
situation. Second, ,xtNqion sastaff ae a , reat dil ot confidence in 
recommendations developed ill this partoitilmtorV W' on local Yarnts. 

Operational linka ges: OFR/Teams and extens ions: One possible scenario 

Te senior agricultural professional in a region will have a significant 
influence on decisions on priority Target Groups for OFR initiatives. As 
a result of these decisions he will initiate a modification cf workplans 
and budgets for his staff in the area of the selected target groups to 
coordinate activities with the OFR team,(s). 

Locally, in the designated taret group areas, two levels of extension 
staff are involved. First, the senior agricultural extension officer in 
the imnediate are'a, nirmally of graduate or diplouia status, who 
coordinates with the On Farm Research team. Where T&V is in operation he 
briefs subject matter specialists to monitor the On Fanr Research, 
otherwise lie monitors it him;elf. Exten:iion aims in m:initoring the 
research are:
 

To have input on decisions in the evolution of the experimental 
p rog ramme. 

To have input oil dec is i,:):) on recommondations to be made for local 
extension prograimes. 

To be familiar with the manalement requirements of emerging 
recolt endations and their implications for input supply, credit and 
extens ion trainin. 

The senior extension officer in the immediate area modifies the workplans 
and budgets allocations of the lower staff who assist tHie OFR team. 
Where the structure the extension services allow the lower level staff 
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involved are contact s af f supervi ors who have tra ining responsibilities 
towards contact satff cnce recommendations have emerged. lTley play the 

following roles:
 

(a) 	 Organise fanner meetings to discuss Zhe OFR programme with the 
coiMnu n i ty. 

(b) 	 Organise the farm visit program:-e of the OFR team during the 
diagnostic survey. 

(c) 	 Where necessary interpret at farmer interviews for the OFR team. 

(d) 	 Help in the identification of farmers as hosts for On Farm 
Experiments. 

(e) 	 Help in the laying out of the experiments, the routine 
recording and in the supervision of treatmnent management. 

(f) 	 Organise farmer groups, researchers and senior extension staff 
in meetings on experimental sites to assess the treatment being 
investigated. 

The subject matter specialists or lower lvel staff in other extension 
structure., are closely involved with farmers and researchers throughout 
the development of recomriendat ions. They emerge with an inside knowledge 
of the technology, farmers attitudes to it, and any managerial snags it 
involves. Fcom their experience with verification experiments they are 
fully versed in laying out comparisons of improved and current 
technologies. Both sets of knowledge give them a capacity for training 
contact staff in requirements of the technology, and in laying out 
demonstrations as an initial dissemination strategy. Where extension 
organisation is less inten3ive contact staff themselves support the OFR 
activities.
 

This is an illustrative scenario, there are others. As with 
institucionalkiation exis itng circumstances in couttry will dominate 
decisions on the detailed linkages to b, established between OFR 
researchers and extension staff. Tile key points of the arrangements are: 
first; that the systems3 perspective used in OFR, is allowed full play in 
identifying and using farmers criteria to choose and evaluate technology 
bridging the gap between technical research and farmers management. 
Second; that the extension workers help develop the technologies they 

,ill be expected to sell to their fanner clients. 

DISCUSSION
 

Tie discussion ranged around a definition of the roles of the different 
actors in the technology research and development and dissemination 
procesj; commodity researchers, On Farm re3earchers, extension workers 
and farmers. Thiis took a good deal of time and in a sense manifested the 
linkage problem by arg;uments over the bounlaries of the roles of the 
different parties. "These role boundarie.; were then used to elaborate the 

types of linkage which would be desirable to ensure the technology R&D 
and dissemination process ran smoothly. 



It was felt strongly that the system. approach to technology development 
was a part of the proces and a part which should not require an 
institutional niche of its own outside existing resea rch and extension 
organiiations, TIhe stron,, point of OFR w; that it is res'areh done in
 
farmers fields, far:,ers which are already the responsibility of the
 
extension hierachy. "Iis physical cwo.pa ti bility gave strong linkage 
possibilities which are absent with researchers isolated on stations.
The question was raised as to whether research and extension should be 
within the sare organisational structure. It was pointed out that they
often are within the same minitry, but the ministry structurn, by
functiou effectively isolates the~n. Again it was emphasised that 
countries differ in their existing institutional patterns and linkages to 
ensure a smooth technology R&D and dissemination process would differ 
with different institutional contexts. 
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C. OFR, FARMER RECOUTMENDATION'S AND LINKS WITli PLANNING, S.:RVICKS 
AN D 1I1I, CY 

With the short history of systems ba;ed OFR in the ESA reg.ion the issues 

forming the substance of this brief are only just beginning to emerge, 
even in countries with more advanced in;ti utiou;al structures of OFR. 
However, .-merginj recognition of these iKsues makes them relevant to a 
wider range of E'KA countries pl:inning an in;titutinal niche for OFR. 

lhe import-nce of the OFR link to policy aad p1annii,, ties in the fact 
thatE the cho ice of technlog., (ntw tchnla;, being the only 
inte rve't ion which can improve phy;ical input/output ratios onl farms) is 
tHe heart of agricultural prndu,:cion develoment. If we get the 
technoIlo, y wrog,, and farmers don't use it, we are likely to be left with 
lots of other very expensiva thins, wrong,: - delivery systeoas, processing 
facilities, warketin; infra;trnctlre, e.<tension training an-i deployment. 
All thi;c are often dependent on the tar,;eted crop and the technology 
chosen to develop it. A mijor feature of OFR is tile exposure of possible 
technolocies for assessment by farmers in tie course of their d,velopment. 
It aiu.s at acceptance of technologies by fir:mers ber,- recom:aendation in 
order to avoid rejection ,- fte,.''irds. At the same ti e tle bottoln up flow 
of informition from O R dia,,o tic techniques can be valuable material 
for planners sensitive to the need to reconcile local and national 
prioritiei in designing both pragrai.,mnes and poli.cies. 

A systemrs, based OFR approach tailors technology to the needs of specific 
groupi of farmers. It impIies the servicing of tile technoIeqies chosen 
for each local group with unique distribution infraitructure ai policy. 
Table 1. shows the paints in one OFR processi at which linkales with policy 
and planners are important. It will guide nI through this brief. Broadly 
speaking two sides of the OFR process require a policy and planner input 
- plannin,, its implementation .ad using it; otpt. If the linkages in 
plannin. the OFR ipIploeeientat ion process ir,ro aod then the te, hnologies 
ontput fro the proce;a are unlikely to be reject,,i km policy grounds or 
for lack of e1nabliu: service-i. 

IMPLEMENl-TI " OF OFR - 1,),ICY .-%2'.) PL\Nb ! LINKv,ES 

The final column of table I. identifies ix OFR activities requiring 
inpit freim and therefare Ii nka,;n with, p licy makeri an-i planners. The 
first two of the'; are in the ch,,'sin, -'i ties for tile attention of 
OFR, two ire in the plananin; of aIn fari, e;xperiments, land two are in 
mobilis in,; the ro;lts of OFiR. 

(I) Idfntificitian ?f Tar'et Pol icy are not-r-rnns: considerations 
do7;jlnt in thi; i:t"Vit'v but p.1 ;i n re, :iremnS r-ii;e so:ae likage 
issu s. Groups of tin-mer, -'Vr tqg Z,, ; : sytem, edrefore, for 
whOm the nle"w ill rl fo-i t-irgets for a;.,lo -,.;olo;i-.be -:'nt, 
resarch i, ext,,I; imn ,ffart . Vn-:h lmy n)t withro; c0 inc ide 
admin-itrative bo,;1ir;e. . li ; po:;-i a problen in identification of 
such grolap,; in tra; cansiu*tnL with the a K;ii ;trltive hierarchy, 
uuvilly the fra:m-w'rk for ,,',,rw:'-nt or pr -- ':-bo a-: tin. One way round 
this i-; to chiract-,rine the Local circu :;t.lices an thb- rrrsig;; sy:-tem of 
a target , orpa; I ye-: ify the r,' ion or ar-ea oov,'r,,I by the group ill 
terms of tthe smalle t mintn iiv, units. ii ;i target group may be 
fouild in 22 out of the total o0 waOrd/beation;idivisions in the three 
diatricts. 
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A second diltonsion of thin pr,ro, v Of linkiZ tr.t ;':aps to
 
admin i tr at i ve kill t ; i s h;a1 0tf i *'',u i-i ) t-IL 'CL !'.1rou,;. 'ia l1e . 2
 

illusLrattc,; this by charact.e.r 1i:;in lout t. r t r, p1; in the ,auiue
 
geographic Ii are.i (Col ,;.2,1). V~iry ,i .'.''i r soir.J'; lln , o ;,IltIlh,
 
tractor, ar,' r tt ,t ,aid 'awoin. ed
l t ,, ,'ratioi h,.a 

houI'VhOld e y. . , ,i ze e:t.,rpris_. !!,'re area
ark'Ia 

cult ivateol, power ao t of :'r,. ci ,rt ps
; , ain h, tl,,'ltr, 'horc o 
for diiiercit rk :;,,rch ,1d "tI. Iti', - di lIort',!t tt.'ti,, ji'i.. are 
1 ikel y t be )p l ,ri t' t o th, ci rw u:: t i ' ,. ilnl c:paIilit l t1these 
th11II: rou ,;I , .;I e'.n ', po li y an i; , .1r+' ,.tiIL;I"'. 1tw 11 11 , ,1at111, j tol1-I,.-'! 


recog,0i io aild f.i,iii ,. di ,-i,-nt acti,, ra i; ,:;;s f)r theov 3 ).roups.
 

Linka;,es; aIVC h, d v(.d y, withi ceto ;loi, ob I tii p'-l ap'; 1Iocll it iccs, 
which have authority to coordinn-,, activi ! io.; of di t lernt public and, by 
rai; ing a1)propr ,nal ; iri t U t,u.Li gel1te i , x x .1 :;. 

(2) Sel ct.i ii (If I' io r-.tv t2 -,_.'i . 

Policy c(In id 4!r,t i n; , to d),,'i!1,Le thii; activity. Referring; to table 
2; coliutiii 4-9 pr,,vide adli t ion.il f.it; ,ur the four hypothetical 
target gropi; . ,A;.:umil, W'e iVO only 'a ''I reslourct, to mlolllt all OFR 
projr/i:r:le i Jr only o0,_ , ,rotpili,:1t,1::,.!priori ty? 
National pol icy CllsihI ti ; arc brouiit 11o bear ill the decisions, aS 
examples four p1 ]i y ot jJ..'ti.e; are Ii,;t, , b.low: 

Ilr ove rural incoiii,,; , part otI1arly to inhibit urban Jrif t
 
(- jJoi ni> to "l ruIt 1ronp Ni[ . 1).
 

*ncroe marketd surplt;,s of iiaiz, to feed urban areas
 
(- point-; [io hiblv] to No.4, certainly if need is urgent).
 

EnLcourigo tra;' itin froui tradit ioo JI r Ymil 1 scale coulmercial 
fa rui nt (- poli n Ls to) NO .I Itt I I) . 3 )I. 

mp ro ve ,hi I lIl unt ri,,n ai n.Y i a vit aged g roup,; in rural areas 
C- paint s to o. 2). 

1hievit Ihly pJli t ictI i!s:p ra!_ ivc play .1;.!)di fying, role in the decision, 
colmpro;J inII; Ie:it lt., e lvily inii: I),:- til priorities. A decision may 
featuret rle tol lowii;, con; id,-r, I n, : 

Large scaJle co.xirciAl fal ,; can l,,A after tLecu;elves froI the 
t ( clill,II ,v ,sid t.1 t t,, r I . IiiC,r v.e,,, r,-I(I fi:,1iI ,;, a 'tor what is 
usCfolI to I)ur,e) ',, ' t J 0th,' . ,i iI,,:u "ii i 1 1- ,,rt vff!,:t iVe -
Teet LI" l 

" 
11,l t 1. o J , tr- l f,,,l ,,r areis.!iL ,,' %.oir, :tI,:7Is ) ur )in 

Althouhi th t,!-alitio:al s-si h. a ,', ,,'<;,n lii car- a ii ; Jl tSIan- ­
group the,' . i t- ;-o , - on I imslllor scale - as 

J, , t-,, h's . rch extnI'lls ionthat * * trtlitio ,l :., 10 xti -t',,, anl 

effort is 1 No-ly '.i-, o' hot h t ir,.. rnotpt; I =1, 2.
 

Urban dritt is larn'ely fro:, F(d,. 1. a,11, it theisxie time, with "IG.2 
(iron which uub, .rift. I; already in ltr)rir ) tis covers 9.5 of 
the rn I l.l, populati 
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Thus, 	 a program-me focussed on TG. 1 and 2 will improve the incomes of the 
rural majority and help prevent uroan dri ft. It will help women headed 
householdrs, contributing directly, or through higrher inmomes, to improved 
child nutrition. It will also encoarage an expansion of the small scale 
commercial farmer category as the better traditional faimess are able to 
exploit now technolo;ies. Fin ally, if the s yst n fEcus is found to be 
maize it will contiihate to the urlban food need. 

Target groipiug,, of course doeg not remove the need for cecisions or to. 
these sorts of compro:isus. It doe- thowev., provid, i~ii tur"alf 
administrators with the o:erat .ii framew(ork mid iuformation to allow 
more considered decisions. It can tius enhance managenent, improving the 
effective of research and extension resource deployment to meet national 
policy oblctiveS. pv eitL th esc kind; of decisions requires goodin 
linkages bvtm,' u O11R Te ams and local or regional planniug bodies. 

(3) Pl 'ini'relevnt re erch hrusts 

Stages 4 and 5 in the ON7 process (Table. 1) usually involve the choice 
and ,pecifiCaLion of pisnetoul conte as a result of diagnosis. 
(Exceptionally diagn , nay lead i=xocdia toly to recomm:eudat ions). 
Policy ,ad servicing conl iderations will often play a domlaant role in 
this choice process. Three examples are outlined below: 

(a) Policy exa.pl. , 

(i) 	 Capital intensive innnvations which replace labour may add 
to unemployment problems, and, though perhaps more 
profitable to the nnKividal farmer, maybe very costly 
socially. Ile use of machinery for harvesting tea is a 
recent example from the region. 

(ii) 	 A natioual scarcity of foreign exchange may weight the 
choice Of technology.. For example in the overall national 
context herbicides, only obtainable overseas, may have lowa 
priority, other methods of weed control would be favoured in
 
solving a weeding problem.
 

(b) Servicing example
 

Where soil fertility is a dominant problem the use of chemical 
fertilisers is a possible solution. It is only a practical 
solution if tue infrastrLucLure of the area is capable of 
delivering fcrilisers to farmers at the timc they need them. If 
farriis are not using purchased inputs it is unlikely that a 
fertiliser distribution systen will quickly evolve to service a 
fertiliser rcenedatien. If there is an existing input 
distribution service it should be relatively easy to develop it, 
by judicious policy measures and planning, to hand.e fertilisers 
(though th2 sngra-e and trans port reruirem:ents for fertiliser 
handling are noch heavier than for seed, rnsecticides, etc.). It 
ir often a 'chicken and c27' question. Suppliers won't stock 
fertilisers unril farmers have the opportunity to see its value in 
their fields. A iudlement must be ade; will it be 
easy/difficult/impossible to mobilise fertiliser supplies in the 
area if we show high returns to fertiliser use through exp'rirents. 
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TABU" 2 ounecluracteristics of 4 hypotheticI target groups in the sai_ !o rahical area 

I I
 
2 3 4 5 6 7 18 9
I 

,AV. ARIA (iMx) :' UIM ,Y I EItI~S %OF AV MtIME AV. !wITiE AV. ANUAI, AV. IDN.--E 

1fV, --- f UIT J2;IJ1E IN 'I¥1AL ARIA YIEL) n uaIZE MIzE 
I! P OJULTIVATION I AIiA N0I3E (LA) (T/hA) I'm 1wION ,ru 

I'AI)T'I'IOX\'L 	 II
 

1. 	 M.n -,itddI 
hws cld .0 lhlyuloe 12,000 66 .50 1.5 15,500 4,500 

houI7seholds .7 1hilloe 5,000 29 .25 
 1.0 1,250 250 

I 	 I [ 
4. 	 SZIML II


I(I,,IRCAL m Oxplough 80050 	 . 4.5 3.0 2.5 6,000 5,200 

4. 	 iPR A I I
 
I x;f :RI ICIAL 200.0 Tractors [ 80 .5 150.0 5.0 60,000 60,000
I ~~~~~~I 	 _ _ _ ~_ _ _ _ _ _ 
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Easy - no problem, fertiliser experiments go ahead as part of the OFR 
programme.
 

Difficult - contact with government and perhaps; private distribution 
planners is vital. Initial clearly positive rostylts from fertiliser 
experiments may be crucial in making the case for the development of 
a fertiliser distribution system.
 

Impossible - fectiliser experiments are of no near term value, any 
recom:iendatlotis could c.tbe serviced. 

Many solutions in the ESA region would fall into the 'difficult'
 
category, again emphasising the importance of the Linkage between the OFR
 
work programme and local or regional planners.
 

4. Determine priorities for Co::noditv/Snoecinlist research 

On the first page of these briefings one of the three roles played by OFR 
was specified as:
 

'Feeding back priority technical problems of local specific 
groups of farmers to focus and help prioritise commodity and 
specialist technical research, much of it dnone on research 
stations'.
 

Because of their direct interaction with local farmers in their own 
situations and with their diagnostic capabilities, OF researchers can 
identify technical problems wh ich, if solves, will have the biggest 
effect in improving those farmaers incomes. An experienced OFR team will 
be able to evaluate approximately how much benefit solving the problem 
will bring to the system of Target Group farmers, and how7 mny farmers, 
including spin off to other target groups , will likely beuefit. This 
provides a basis for the calculation of the returns to that particolar 
technical research focus. It is a significane contrbortion to the 
processing and prloritisation of technical research effort, but not of 
course the whole story. OF researchers will sec the best interest of
 
their own farmer clients but can only contribute a part to the picture of 
farmer target groups across the country as a whole. At least two other 
actors are essential to final decisions on priorities. 

(a) 	 Commodity and specialist researchers are best placed to 
assess the probabilities of success and the costs, including 
time, of working on p:ohlems feedback to them by OFR. The 
difficulty of the research task helps rank technical 
research priorities, potential benefits are weighed against 
expected costs. 

(b) 	 Decision makers balance nation-il pclicy priorities, local 
prioriri.es are expressed through OFR diagnosis, and the 
resources available for Comrodity and Cpecialist research. 
This balancing needs to consier three types of work: 

On new crop and animal enterprises with domes tic market, 
import 'avin 6 or export earu~ng potential. 

Maintoinance re;earch vital for crops such as wheat, 
potatoes and others with inherent disease or pest 
suscepti bilities and curreat farmer priorities expressed 
through OFR.
 

http:prioriri.es
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Again, neat sums with clear and final answers are out of reach. With the 
flow of grass roots information from OFR teams research policy makers and 
adininistrators are betLer equipped to make the judgements required in 
their decisins on technical research priorities. Effective linkages to. 
bring the information in front of the decision makers is an important 
pre-requisite for better decisions on research priorities. 

(5) Usgi the results from OFR 

A guiding principle in OFR is that assessment and acceptance of 
experimental treatmeuts by host farmers and neighbours, a representative 
sample of the Target Group, is a signal for recommendation. The aim being 
to minimise rejection after recommendation with the gearing up of enabling 
services to the widespread dissemination of the technology already 
complete.
 

With OFR results being very local Fpecific, relevant to specified Target 
Groups of farmers, there are implications for two sets of decisions 
concerning their use - the issuing of recommnendations and the mobilising 
of enabling services to support these new recon:iierdations. Stories 
abound of the results of experiments having to move up the research 
hierarchy to head office in the capital, at this point they cross the 
wobbly research/exteasion bridge, are put into print perhaps and then 
travel down the extension hierarchy to the local area for which they are 
relevant. Then a second cycle begins, local agencies for input supply, 
for credit and for e:xtension training are handed a recommendation to be 
serviced. T1he managers of the local agency branch or bank feeds this 
back to head office in the capital for a decision on whether he can carry 
stocks of credit for it to farmers. Where foreign exchange is required 
application must be made to the Central Bank etc etc. Though this is an 
exaggerated scenario, there is no doubt that the journey from 
experimental results to farmers adoption of the new methods implied is
 
time consuming and often uncertain. It probably prevails in order to see
 
that national Priorities are fully reflected in what is offered to
 
farmers. It often ignores the fact that unless those national priorities 
are compatible with local priorities resulting action programmes will not 
be implemented by local farmers. The local specificity of OFR results 
indicates the need for de-centralised decision making on recommendations 
and on the mobilising of enabling services of input supply, credit and 
training to support them. This is very consistent with recent moves 

towards the de-centralisation of administration in a number of countries 
o.f the ESA region - Kenya is a strong example. Local planning committees
 
need the authority to approve net; recommendation and local branch managers 
of services need the authority to be -ble to support these. 

This briefing has implied standing traditional highly centralised 
procedure on its head. Farmers circumstances are local specific and 
localised procedures are needed to handle these. The national interest 
is guarded by ensuring that national priorities and policies are brought 
to bear in tile local process. Linkages and information flow between the 
'five actors' of Table. I. are vital to ensure national needs weight the 
judgements and compromises always a part of development planning. 

DISCUSSION:
 

The group accepted that the interaction between technology choice and
 
planners and policy makers is an important one. Services are need to
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mobilise the technology an] apropriate services are dependent on 
planners and policy makers knowing what is to be mobilised. Participants 
felt that tie same framawork of Target Groups cculd be used not only fOr 
technology development but also for polizy irplementation and planning. 
It was seen as a useful common focus for all the parties concerned. 

Participants underscored the need for all the parties; to be aware of the 
process of making recousendations and servicing theM olce made, for each 
party to know his responsibilities in that proce:ss, and that the 
operating strategies of all parties are compatible. ('Thkere will be 
little harmony if four of five parties concerned have the authority to 
take decisions locally on the allocation of their organisations resources 
to service recommendation, but the fifth party Must await a review 
process through a regional and national office which may take a year to 
complete). Pirticiparnt also emphasised that all the parti "a concerned 
must be involved at the onset, once a technology thrust is confined for 
the OFIt prograse 0, an! be kept informed as the thirust develops to have 
early warnir:; of the typo of action that will be required of them if it 
comes to fruition as a recommendation. 

The point was made in the discussion that an on fOri experimental effort 
might often be justified in order to provide hard data to provide hard 
data to convince both planners and policy makers that certain actions 
were required on their part, or that past decisions needed reversing. 
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M)AN.GIENT TEAMSD. THE PROC I AD OF()I'EI 

It is neither feasible nor necessary for an OFIR team to work permanently 
with farmers in a target group. An OFR cycle will provide content for a5 year extension campaign among tile Target Group farmers. The
 
programqing and manageiient 
 of OFR tcams depends to a significant -xtent 
on how the teams are s tructured into existing institutions. This has 
been discussed in brief A. This section assumes option 3 is chosen; a
 
set of OFR teioins with regionsal responsibilities drawing 
 from and feeding
back to whichever commodity and specialist team is relevant to farmers 
priority problems, in their region. hiis is the option so far used most
 
by countries in the region, it is capable of the 
 most effective
 
exploitation of the systems perspective and is consistent 
 with a renewed 
emphasis o regional research centrcs. 

OFR team canoe ity. 

A trained and budgeted OFR team of 2--3 professionals (Agronomist, Farm 
Economist and Livestock Specialist when required) can probably work with 
three farmer tarlget groups at any one time. On start up there will be
 
time spent identifying the framework of Target Groups within 
 their region
of respons ibility and getring decisions which of these groups represent
priorities for their efforts. A team can only initiate Of"R among one new
 
farmer target group in any one year. It will likely take them an average 
of three experim:ental cycles to arrive at i-ecommendations. (n.b.
 
Although the activities 
 in Table i. are listed as a sequence,
 
recommendations 
 mav emerge directly from diagnosis, alternatively only
the final farinor verification step in experimentation may be needed,
rather than all three experimental steps which have differing objective). 

Country coverag-e 

Country coverage by OFR dpends on the manpower and resources made 
available to the programme, the ecological, social and economic 
compleity of the country and the number of farmer target groups this 
creates. Table makesthree assumptions about the manpower allocated to 
OFR, with numbers of teams (!own the side of the table, and the members of 
target groups w:hich say be found in countries of different ecological,
social and economic complexity, along the top. Using th estimates of 
team capacity made above, the body of the table shows the years required
for the indicated numbers of OFR teams to cover the indicated numbers of 
farmer target groups. 

Table 3. Years required for country coverage with OFR 

I No of Farmer Target Groups 

20 40 80
 

5 6 10 18
No. of OFR 10 4 6 10
 
teams 15 4 
 5 8
 

20 3 4 6
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A five year cycle is perhaps appropriate for OFR in a target group. 
Three years OFR work to provide appropriate content for a five year 
extension camp aign. Wirh the OPP tem returnin; after a two year gap to 
generate further appropriate technology for the subsequent interation of 
extension. 

With this as a guide, couatries wh ih are relatively homogeneous, perhaps 
with less than twenty priority tnrInt groups, night ha tdlheir OFR with 
five teams - some 19 professionais. At the other end of the scale highly 
complex countrieso, with radical differencei in ecologies and in economic 
circumstances, and therefore with many discrete priority target groups, 
might need to coosider 20 or iore OFR teenus, 60 agricultucal 
professioani , to achieve desired coverage. With Kenya as an example of 
a complex cmntry, this would represent less than, I5. of its professional 
a,,ricultura re:earcli cadre. 

A framework of the main firmer target groups in the conntry allows the 
a1location of reional responsibilities covering some 5 priority target 
groups to each OFR team. Local planning corrittees mindful of national 
policies, cank identifild target groups into priorities for an OFR 
workplan. The first year of OFR work amonZ a new target group reqiires 
the most intensive effort, subsequent years are relatively routine. The 
wockplan might sche!-le an OFR tea's into a new tacget group each year 
building to a naxhimui~l of three at any one ti: and, completing work in 
target groups over an eight year period. After five years a decision 
would be made hether to ,hove into a second interation of the original 
priority target groups or whether to continue to lower- priority groups. 
'The decision ;.',uld, inter alia, depend on the status of the extension 
campaign and the stock of unused cootent renaini g for extension in any 
one target group area. 

M, na 'ennt. 

Again, the alternative outlined in rief A have different consequences 
fur managemant. With Optioaal I & 2, ma.na'en!ent responsibility clearly 
rests with research administrators. With Oprion 4 management is clearly 
with exten ion administrators. Option 3 is somthing of a hybrid. It 
recognisen that OFR i& zearch and must have close anl informed 
supervision of cathods and standards by senior research staff. At the 
s me time, under Option 3, researchers will be oriented and deployed in 
the same organisational pattern as extension staff. Further their work 
focus will be guided by loal planaing committees rather than by research 
administrators. It is ttuly a hybrid; methods and standards supervised 
by research, work focus and often content supervised by local planners 
and senio: extension staff. 

ITSCUSS TON. 

le groups provided a summary statement of their discussions which is 
roproduced below: 

5 
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PROGRAMI1NG AND MANACENIENT OF OFR TEAMS 

1.• Planninei 

It is desirable to have a master 	plan for each country uhich should
 
consider the following points or factors:­

(i) Hoogeneity or Heterogeneity of ireas and subsection of 
sample site for each area. 

Cii) 	 Target groups. 

(iii) 	 Size of country and population.
 

2. Teams Composition and Responsibilities 

(i) 	 eThecore of the field teas should be comprised of one Social 
Scientist and one Biological Scientist (Agronomy/Livestock). 

(ii) Backs topping frem commodity researchers. 

Ciii) There should be a tenm leader for each team and a National 
Co-ordinator for all teams. 

(iv) 	 Clear job descriptions emphasizing interactions among 
members should be laid down. 

(v) 	 The team leader should have an aptitude for 
inter-disciplinary approach and interactions. 

(iv) 	 Team member selection should ensure co-operation and 
flexibility in a team effort for multi-disciplinary approach. 

3. Coordination (Important in both 
team and 	national level).
 

i) 	 The OFR team should be part of the National Ministry of 
Agriculture structure. 

(ii) 	 Numbers of coordinators should depend on the number of teams 
in provincus and districts.
 

4. National Staff Develoement (Training) 

The main 	set-back is the lack of national 
trained competent staff in
 
FSR or OFR.
 

Ci) 	 In-service training for staff has to be emphasized. 

(ii) 	 Formal training should be undertaken to include:­

(a) interdisciplinary approach;
 

(b) diagnostic survey methods;
 

(c) On-farm methodologies.
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in addition to the basic discipline work. This 6hould be in 
an effort to have nationals take over the work in the long 
term. 

5. Monitoring, and Evaluation 

(W) The field teams should be capable of assessing their 
achievements in relation to their sct of objectives or 
targets. 

(ii) Regular programme reviews.
 

(iii) Regular progress reports. 



PART III: iNXITED PAPERS ON TRAINING, INFORMATION 
EXCHANGE ,ND !ARC'S IN CFR 
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THE ROLE OF THE UNIVERSITY IN THE DEVELOPMENT OF ON-FARM:
 
TRAINING. CAPACITY IN SOUTHERN AFRICA.
 

by
 

M.J. Blackie and P. Anandajayasekeram*
 

1. INTRODUCTION
 

Agricultural research systems 
in Africa face a difficult and potentially
 
traumatic adjustment process. While agriculture is a predominant part of
 
many African economies, and the major employer of African households, the
 
fall in oer capita agricultural production throughout the continent is
 
well-documented. So also are the various policy shifts by both national
 
governments and international agencies in determining priorities in 
national agricultural policy and resource allocation. W:hile it would be
 
premature to predict a consensus, there is a growing awareness of the 
significance of investment in agricultural research as a stimulant to 
economic growth in Africa and of the relative neglect of the African 
smallholder in both colonial and post-independence agricultural policy. 

Thus, while the record on an individual country basis is mixed, the 
general trend in Africa over the past three decades has been one of either 
under-investment or mis-investment in agricu!tural research. Uderlying
 
this tendency has been a serious lack of unders tanding of the role of the 
smallholder in African agriculture. At worst, attempts have been made 
totally to eliminate smallholder production as a source of agricultural 
growth; more typically, the smallholder sector !,as been regarded as the 
residual employer of labour which car.nct be absorbed into the modern, 
often industrial, sector.
 

Running counter to 
this wisdom has been a growing body of evidence to 
indicate that the potenfial for increasing smallholder production in 
Africa is substantial. Where policy and technology has been designed 
with the specific needs and constraints of smallholders as a priority, 
the response has been substantial. Example include hybrid maize in Kenya 
and Zimbabwe, tea in Kenya, cocoa in the Ivory Coast and cotton in Malawi 
and Zimbabwe. While in some instances, such as the adoption of hybrid 
maize by Zimbabwe smallholders, technology transfer has been a degree 
fortuitous, there has been evolving an awareness amongst both 
agricultural researchers and research administrators of the importance of 
incorporating small farmer circumstances into agricultural research 
design and policy. The evolution of various approaches towards on-farm 
research is evidence of this change. In order to make this change 
effective, there is a need for developing both a research and a training 
capacity in national institutions.
 

2. NATIONAL ON-FAIM RESEARCH CAPACITY 

The development of an effective national for on-farmcapacity research 
requires recognition of some key characteristics of the approach:
 

*Malcolm Blackie is Professor of Agricultural Economics at the
 
University of Zimbabwe. Dr. Anandajayasekeram is Regional Economist
 
with the CIMMYT Eastern African Economics Programme.
 



107 

1. 	 Location specificity: Fundacental to the decision to devote 
resources to on-farm research, is the recognition that there 
are specific and important characteristics to local 
agricultural production that are not reflected by extrapolation 
from existing research station data. Family labour 
availability at various points in the faning cycle, rainfall 
patterns and variability, or soil features are examples of
 
typical location specific production variables. The on-farm 
research progr-.;mses required thus vary from simple data 
collection oni rainfall up to expensive and time-consuming 
detailed housold labour studies. Most commonly, however, 
on-farm research will require both the identification of some 
location specific problm through survey and data analysis and 
also direct experimentation in the area on the identified 
problem.
 

2. 	 Researcher/Farmer/Community relationshiapL Possibly the most
 
initial element in establishing the success or otherwise of an 
on-farm research programme is the relationship between the 
researcher and the community in which he is working. On-farm 
research requires the farmer to play a central role. The 
fundamental signals for on-farm research come from 
farmer/researcher interaction and on-farm research requires, at 
the minimum, the active co-operation of the farmer. Thus the 
relationship between the farmer and the researcher defines the 
success or otherwise of an on-farm research project. Even a 
simple rain gauge requires protection from damage or vandalism 
by livestock and children. An experimental programme will
 
require access to land and other 
resources whose allocation is 
a farmer or community decision. Experience at the University 
of Zimbabwe over the past six years suggests that national 
scientists, with a common cultural background to the community 
in which they are working, have a clear and substantial 
advantage in establishing the necessary relacionships.
 
Expatriate scientists, or nationals with significant different
 
cultural backgrounds, have more difficulty in establishing an 
experimental programme and are 
also less liable to identify 
subtle, but often critical, elements of the production systems 
in which they are interested. In thus follows that national 
level training of national scientists is a key feature in the 
development of a national on-farm research capability.
 

3. Use of observational data: In a convcntional laboratory or 
research station trial, the enthusiastic and competent scientist
 
will note untoward or unexpizcted events. Some of the great
 
scientific discoveries have their roots in precisely such
 
observations. The on-farm trial requires even greater powers of
 
observation as the rationale for that trial will 
typically be
 
derived from survey data. In much of rural Atrica, the data base
 
on elements critical 
to survey design such as household
 
composition, location and resources 
is weak. Frequently weather
 
and soil data are inadequate and logistical constraints will
 
further inhibit ideal survey design. Thus the on-farm research
 
programme needs to incorporate an important component of survey
 
verification and, where appropriate, subsequent modification to
 
research programme orientation. The establishment of a coherent
 
and reliable institutional memory, while important in any research
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programme, is absolutely fundamental to progress in on-farm
 
rC3earch. 

4. 	 Timeliness of research interventions: Farm management research 
has fully documented the costs to the farmer of such events as 
the late delivry of fertilizer, and delays in harvesting. 
Similarly, an on-farm research programmae, if it is to yield 
useful and reliable data, requires that programme activities be 
carried out in a timely and eypeditiou, manner. The researcher 
requires excellent access to transport and he requires the 
budget flexibility to hire local support staff as and when
 
appropriate.
 

5. 	 Linkagcs to research and extension: Adaptive on-farm research 
requires a substantLal foiudation of basic research on which to 
build. Similarly adaptive researca programmes can be used to 
set priorities amongst competing basic researcli alternatives. 
The typical conventional position is chat applied re:earch is 
an on-farm activity while basic research is a research station 
responsibility. It is possible, however, that research 
progress can be enhanced by incorporating on-farm elements into 
both basic and adaptive research prograi:ives. For example, 
diagnostic surveys in the Siabua Valley, Zimbabwe, indicated 
that farmers were apparently avoiding cultivation on the 
limited areas of heavy but fertile soils in the valley. 
Detailed investigation ind icated that the high wlater retention 
capacity of these soils combined with a highly variable 
rainfall made crops growing on thea, dangerously susceptible to 
drought. The ensuing research programme envisages a three 
pronged attack on the problem. Firstly, basic soil/water 
relationship data relying on both field and laboratory studies 
will be collected so as to gain a better understanding of the 
specific characteristics of the soils. Secondly, researcher 
managed field trials of promising water conservation measures 
will be carried out to iuvestigage the potential for improved 
water utilization. And finally farmer managed agronomy trials 
of appropriate drought resistant or short season crops will be 
implemented to identify the potential fo: improved technology 
within the e-isting system. While each programme is primarily 
the province of an individual specialist researcher, the trials 
are jointly planned, data arc pooled and there is important 
interaction between the researchers involved. Thus there is a 
continuum in research strategy from basic to adaptive research 
with the farmer constraints and objectives receiving priority 
at all levels. 

Similarly a strong link to the extension services is desirable. 
On-farm research activities provide a valuable medium to 
improve the adaptation of new technologies to local 
environments. E.Ktansion staff, usiag simplified on-farm trials 
such as demonstration plots, can use these both to improve the 
effectiveness of their own activities and also to identify 
technological gaps requiring further study. 'Me planning and 
management of on-farm trials can be done most efficiently where 
research and extens;ion staff co-operate actively in the 
implementation of rhe programme. A continuum thus can be 
created between the large numbers of sinaelholders operating 
under diverse circumstances and the limited number of 
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agricultural scientists 
and extension workers available to 
support technology development. Even under less than ideal 
circumstances, such a system should improve the delivery of 
appropriate agricultural technology and services to farmers. 

3. NATIONAL ON-FAR.M RiqEARCH TRAI1N~G CAPACITY 

The previous section has shown that on-farm research is becoming an 
increasingly important tool in the rehabilitation of African agriculture.
It has also indicated that tile implementation of a productive and viable 
on-farm research activity requires the considered reallocation of 
resources and structural adjustment in a station-oriented research 
system. Thus on-farm research is not just an adjunct to station research. 
Rather it is a complementary activity whose incorp)oration into an 
integrated research network requires sensitive and thoughtful planning.
 
Similarly, 
 the training of on-fars researchers needs a significant
 
investment in both resources and time. While ad hoc short 
 courses, 
either internationally, regionally or nationally, are value in either as 
a short-tern measure for familiarisation with, or updating of the 
appropriate research methodologies, they lack the continuity necessary to 
ensure the flow of suitably trained researchers. 

lhere is both a short - and a long-term perspective to the problem of
 
training. 'There 
 is also the question of training at different levels 
within the agricultural research and extension services. In the longer 
term national training institutions must develop their own capacity to 
support on-farm research activities. This issue is explored more fully
below. It is apparent, however, that these institutions, for a variety 
of reasons, are responding more slowly than the urgency of the present
 
situation 
 requires. Egerton College, Sokoine University and the 
University of Zimbabwe all have a commitment to on-farm research and some 
training capacity. The expansion of this initial capacity will require 
short-term activities both to develop from the current base and to create
 
an appropriate demand for researchers and extension staff with on-farm
 
research skills in the national services.
 

One alternative is to use institutions from developed countries with 
training capacity in farming systems. Tihe limitation of this approach is 
that only a few overseas institutions offer such training and those that 
do can only provide restricted exposure to the methodologies involved.
 
By its nature, on-farm research training requires local research 
experience and local training materials; a generalised grounding in 
on-farm research methodologies based on materials frem other regions or 
even continents makes a ;pocr substitute. A rather better solution is to 
utilize the capacity of the international centres. Experience in both 
Southern and Eastern Africa suggests that the international centres can 
play a sesinal role in filling the short-term training gap and in 
supporting the evolution of integrated long-tensi national training 
programmes. CIMMYTY, ILCA and lITA have scientists working in the region
who are experienced in tile field application of on-farm research. 

In several countries, links both to the national research and extension 
services and to the universities are well established. CIMMYT, in 
co-operation with the University of Zimbabwe, already operate a highly 
effective regional series on-farmtraining workshop on research. 
Similarly, national and regional workshops and meetings have been held
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throughout the region at both the 
field and the administrative levels to
 
encouraged more effective implementation of on-farm research projects.
 

On-farm research in Africa, as 
a majer focus of development policy, has 
only a short history. Consequently there is a need to develop a critical 
mass of scientists at 
the national level with exposure to the
 
methodologies together with field experience both in home country and 
froma within the region. Experience over the past decade has shown that 
creation of such a pool requires the investment of both time, manpower
and resources. Jointly funded and inplemented projects involving the 
national research institution, the international centres and national 
universities offer a promising route whereby the necessary international 
and national investment may be made. 

This same approach may be used to deal with the problem of training at
 
different levels within the national services. The issue of formal
 
degree 
 and diplouma level training is covered separately below. But such 
training satisfies only part of the overall training needs. Th e 
in-service training and up-dating of staff ranging from administrators to 
field assistance is an integral part of a long-term training plan. Much
 
of this is best done within national institutions and again provides

fertile ground for co-operation between the three groups of 
 institutions. 
With some expansion, such activities could 
also form the basis for
 
regional networks on on-farm research.
 

4. NATIONAL TRAINING INSTITUTIONS 

Mention has already been made of the advantage that nationals have in the 
implementation of on-farms 
trials. Most such nationals will have received
 
either 
a diploma *r a degree in agriculture frorm a national college 
or
 
university. 'Thus the incorporation of the various 
 research methodologies 
necessary for on-farm research into the curricula of national
 
institutions 
 is a critical step in the establishment of national on-farm 
research capacity. For example, while surveys design may be taught at a 
general level without reference to a specific farming community, the 
field effectiveness of a researcher is considerably enhanced if he has
 
learned and applied survey methodology with farmers and farming systems

with which he is familiar. The need for national training capacity in 
the heavily location-specific applied methodologies of on-farm research 
is largely self-evident. lhe constraint lies to i con,;iderable extent 
with the nature of national agricultural training inss-titutions themselves.
 
- t is to this that attention mast now turn. 

Virtually without exception, degree training in agriculture in 
sub-Saharan Africa is a post-colonial phenomenon. While diploi,) training
of nationals is of slightly less i-cent origin, diploma college curricula 
have typically been orientated towards extensionthe service to the 
training of research technicians. In both cases, diplomates are expected
to have the technical competence to follow out instruction from their 
seniors; the diagnosis and analysis of farmer circumstances is not an 
important objective in these circumstances.
 

Following independence, natio:ml degree-level training in agriculture has 
evolved; either from the partial or complute upgrading of diploma 
colleges to university faculty status 
or from the creation of separate

university facilities of agriculture. Some common, although not
 
universal, characteristics emerge. Linkages between college and
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university curricula are poor and those between the agricultural training 
system and the research system are inadequate. Research focilities and 
support at training instLtutionls often constrain staff to the conduct of 
limited, on-campus experimentation; at worst, a highly negative attitude 
towards research at universities and colleges exists in the national
 
agricultural research system. At diploma colleges particularly, the lack 
of research facilities and the limited opportunities for promotion
discourage the recruitment and retention of well-qualified staff. The 
absence of research funds leads to university curricula heavy in theory
 
but light in practice. 

While the diploma colleges have probably succeeded in maintaining a flow 
of technically qualified diplomates with adequate practical skills for 
conventional research and extension activities, their record for modifying 
their training to suit the requirements of smallholder farmers is less
 
satisfactory. Thle university record is bleaker. While in 
 Southeirn and
 
Eastern Africa, many universities have a useful complement of
 
well-trained nationals, the poor articulation of the
 
university/college/research 
 system network leaves this resource seriously 
underexploited for research. 

The implementation of a national on-farm research training progralmr.e
 
offers not only the 
advantage of local training for researchers but, as
 
importantly, a medium for closer integration 
of research and training.

Few colleges and universities have the resources to run an extensive
 
research station system. Covernment funded research stations already
 
exist and the establishment of a university/college station is perceived,

and often rightly, as a duplication of effort and resources. On the
 
other hand, training institutions coUld legitimately establish an on-farm 
programme, either in their own vicinity or in an area 
not well served by

the national service. In Zimbabwe this approach has been used with some 
success to draw 
the university squarl into the national agricultural
 
research system. The approach 
 avoids the problem of duplication and also 
provides an environment in which substantially improved training in the
 
on-farm research techniques will evolve naturally. Optimistically also,
 
the linkages 
 between farmer, a.ademics and researcher would be enhanced 
to the benefit of all.
 

5. IMPLICATION
 

Just as national on-farm research is not just "tacked on" to the research 
system, so does the 
training system advocated above require structural
 
change within the training system. 
Firstly, and probably most important,

the training institutions need to co-ordinate their curricula at the 
diploma, degree and post-graduate levels. This not only would help in 
the transmission of emerging developments in agricultural research 
through all levels of the training system but would also provide better 
career advancement opportunities through training for diplomates. 
 Tlis
 
group, who often have good farmer communications and practical skills, 
are obviously well placed, if they exhibit scientific aptitune and 
enthusiasm, to becomi~e excellent on-farm researchers with further training. 

Secondly, the role of training institutions in the national research
 
system must be explicitly recognised. Additional staffing will be
 
required at these institutions if researchers are 
to be free to attend
 
satisfactorirly to 
both teaching and research activities. Heavy teaching
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loads and lack of transport are amongst the obvious constraints to an
 
on-farm training capacity at national institutions. Previously the 
important of the rinelinesa of research interventions in on-farn research 
was discussed. Lecturers, without good access to transport and who 
cannot guarantee to be present in the field at critical periods, cannot
 
be expected to undertake on-far research comunitments. TIhie development
 
of a graduate student group working under lecturer supervision can
 
alleviate, to seac extent, the teaching load problem. Sach students can
 
be national research staff saconded to the university 
for either full-time 
or scholarships. Again, experience from Zimbabwe provides some evidence
 
that this approach can improve the effectiveness of the university as an
 
institution and make a major contribution to the training of researchers
 
in the national :3ervice. 

lirdly, leading on from this is the possibility of greater staff 
mobility within the research/training system. While in many countries 
the likelihood of substantial move in this direction is unlikely in the
 
innediate future, greater mobility could enhance 
 itistitutional linkages.

Possibly as 'The joint funding certain
a first step. of core budget
 
activities between research and training could
institutions be useful. 
For example, prestigious, well-tended zcholarships mLght be awarded 
annually to the top graduates in agriculture 'o enable then to proceed to 
further study at their local university on problems identified jointly by
the national research service and the faculty of agriculture. Such study
could indicate an appropriace period of overseas coursle work to minimise 
the problem of "in-breeding". Egypt has operated such a system for many 
years with conspicuous success. 

None of those changes are institutionally impossible and partial
implementation of this agenda is already apparent in several countries. 
However, progress will require that greater national support be given to 
national training institutions in terms of budgets, salaries and access
 
to scarce resources such as foreign exch'inge and transport. Gi'ien the
 
importance of agricultural production to African economies, it 
is
 
surprising that real, as opposed to rhetorical, recognition of the 
importance of agricultural training is still so scare. Possibly the 
reason lies in the failure of most traiining institution3 to establish and 
build an effective lobby for their needs. The introduction of a national
 
on-farm training and research programme, carefully articulated between 
colleges, universities, farmers and national research administrators, 
would do much to improve both the effectiveness of national training for 
te rcsaarch needs of the coming decades and also establish a sympathetic 
client group of farmers and policy makers.
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INFORMATION EXCHIANGE IN FAIU4ING SYSTEM RESEARCH
 

by
 

Allan Low*
 

1. The Need for Information Exchange
 

There 	 i no need to erphasise the value of exchanging ideas, information 
and experience in any sphere of life. In a new field of activity, such 

as on-farm research, the need for special information exchange efforts
 

arises because:
 

(a) 	 practitioners tend to be fev and scattered;
 

(b) 	 formal links, e.g., through specialised journals, do not exist; 

(c) 	 the development of sound methodologies will not speedily occur 
in the absence of cumultive trial and error experience. 

On top of this we have the situation in Eastern and Southern Africa where 
on-farm research is being promoted very largely through international 
donor-aided projects in support of national research and extension 
programmes. Each of these projects is individually funded, contracted, 
implemented and assessed. Even within USAID there is no provision for 
exchange of ideas and experience among the various contractors. 
Regrettably, co-operation and exchange of experiences between donors is 
even less likely. 

In these circumstances there is every chance that the lessons and 
experience gained in one programme in one coLuntry will not be taken 
account of in the planning or implementation of another programme in the 
same or a neighbouring country. Given the young stage of on-farm 

research methodology and the way it is being rapidly promoted through a 
large 	 number of individual projects (over 30 USAID projects in Africa 
have an on-farm research component), information exchange is expected to 
pay substantial dividends. 

2. Ongoing Information E'chane Activities 

Given 	 the need for information exchange, the next question is what is the 
best way to go about it. llhe widespread distributior for a regular
 
publication is one obvious way of keeping 0FR/FSP researchers in touch 
with what is going on outside their own localities or countries. CIMLMYT 
puts out a farming systems newletter from Nairobi. Experience suggests 
that this type of information exchange tends to be somewhat passive in 
that most readers are happy to receive information and ideas but only a 
few make significant contributions. More active -days of seeking out 
ideas, experiences and results and bringing them to the nopice of others 
can usefully complement the nevsletter approach. 
Technical and Review Network ahop have been organised by CIMMYT. The 

proceedings of two of these are awLilable for you here. Dividents from
 

* CIKMYT Regional Economist ESA. 
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technical workshops such as these are expected to coma from generating
 
exchange and widening the data and experience base from which technical
 
researchers can draw in their local specific situations. We do not 
expect networkshops such as this to come up with common solutions to a 
common problem. Rather, we expect that knowledge of 1ow the same problem 
manifests itself under different circumstances and a knowledge of a range 
of potential solutions 
that have been tested under different conditions
 
will allow researchers to:
 

(a) 	 better understand the specific nature of the problem in their 
own localities; 

(b) 	 be in a better position to choose technologies or procedures
 
for on-farm experimentation that have a good chance of being 
successful in their particular localitiej; and
 

(c) 	 identify shortcomings in current component research efforts, 
institutional linkages, methodologies etc. 

Inventoring of Research Exper1einces on Specific ToLcs is another
 
approach that we have tried. Here 
 the idea is that a first stage should 
be Lo identify specific areas of concern that are common across country
 
locations. The next stage would involve the inventoring of two aspects
 
of the area of concern:
 

(a) 	 First, we would dercribe the characteristics of local specific 
systems where the problem area was important. 'The aim would be 
to see how the problem manife;ted i.tsel f under different 
agro-climatic, economic and social condition:; and to inventory 
the ways in which farmers were managimg the problem under 
different circumstances. 

(b) 	 Tlhe second inventoring task would cc!"'e:trate on listing past 
ongoing component, station-based, research and generate a 
directory of current researchers working on the problem area. 

The aim of the two inventoring task3 being to give on-farm researchers 
ready access to a body of information which they can bring to bear on 
particular problems when they are diagnosed as i-siportant in a local 
fanning system. An example of the output of this type of activity on the 
draught power and animal feeding problem in Botswana, Lesotho and 
Swaziland is also available here for you to look at. 

3. A 	 New Proposal - Documentation Clearing house Service 

Many of you have ready received information on this proposal from Mike or 
myself. Those in the southern countries have received an initial 
accession list. An updated list for the southern countries is included 
at the end of this paper. 

The origin of this initiative was the suggestion by some of you that the
 
IARCs 
involved in FSR could play a useful role in obtaining a distributing
 
documents and reports that are being increasingly produced on aspects of 
FSR work ongoing in Eastern and Southern African.
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It was proposed that this clearing house function be divided up between 
IARCs on the basis of a regional grouping of countries for which an IARC 
liaison person has been named. hlie groupings are as follows: 

Country Group 1 1-

1. 	 Great Lakes Group
 
Burundi, Rwanda, Zaire (Kivu)
 

2. 	 Eastern African Group 
Ethiopia, ',enya, Somalia, Sudan, Tanzania, Uganda
 

3. 	Southern Africa,. Group
 
Angola, Botswana, Lesotho, Malawi, Mozambique, 
Swazilauid, Zambia, Zimbabwe 

4. 	 Indian Ocean Group
 
Madagascar, Mauritius
 

We decided to work initially on the Southern African Group, to see what
 
the 	 response was like and how the system might best be implemented. Up 
to now a limited library has been built up for the Southern Group with a 
little over 100 titles, listed in the attached accession list. 

The intention is to send out accessions lists from each country group to 
OFR workers/adiinistrators and to duplicate and send out copies of any of 
the d )cumints on the list as requested. In order for a programme to be 
eligible for this service it was stipulated that we must receive copies 
of their FS){ documents not already on the list or confirmation that all 
issued documents are listed. 

For particularly bulky documents (e.g. annual reports) it will be 
necessary to restrict distribution to one per major project/programme and 
it would probably be best to scnd these out automatically according to a
 
fixed mailing list (probably one per country or major programme). These 
types of documents are marked with bn asteisk against the reference 
number on the lists. 

A Database Setup and Potential Uses. This list has been set up as a
 
database on a microcomputer. Yhe record format is presented below as 
Figure 1. All the information up to the keywords is printed out on the 
accessions list. 
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Figure I 

Farming Systems Research Documents Information Form 

Country:------------------------

Au tho r : --- -- -- --- --- -- ----- --- ------- ---------- --- ---- -- --- ----- -----­
------------------------------------------------------------- : 
------------------------------------------------------------- : 

T i t le : --------------- ------------------------------------------------- ­

-------------------------------------------------------------- : 
-------------------------------------------------------------- : 
-------------------------------------------------------------- : 
-------------------------------------------------------------- : 

----------------------------------------------- : 
Subject: . . . . . . . .. . . . . . . . .. . . . . .. . . . .. . . .. . 

e : -----------------------------------------------------------­-------------------------------------------------------------­ : 
-------------------------------------------------------------­
-------------------------------------------------------------­ : 
----------------- -------------------------------------------­ : 
-------------------------------------------------------------­ : 

------------------------------------------------------------­ : 
-----------------------------------------------------------­ : 

Keyord: 12.------------------------------------­
3. ---------------­

4.------------------------------------­
45.-----------------------------------­
6.------------------------------------­

7.-----------------------------------------­

8.------------------------------------­
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The purpose of tile keyword section is to enable sclective scarches to be 
made for specific types of information. e have put out via the 
newsletter a suggested keyword structure as follow"s: 

Keyword 1 - Subject il,:ltter rseu] t, from one of the following 
- Informal or formal Survey work: SURVEY 
- On-farm experiments: OFE 
- Component technical research experieents: CTR 
- Fariser part;.cip-ition and -ae;s nt: FtPA 
- Monitoring of adoption of technologies: MAT 
- Annual reports: ANREP 
- Mixed results: combination of codes, e.g. SURVEY, OFE 
- Other general: G'N 

Keyword 2 - Descriptor.; of rainfal 
Aims to identify unimodal or bimodal ( U or B) seasons, the 
length of the seimon(s) in months and the long term average 
amount of rain in millimetres for the (each) season: 

e.-. B--5/4--350/400 

Keyword 3 - Descriptors of altitude, soil and population pressure 
Aims to identify hiit a.s.1 in metres, rough soil 
characterisation (SA,.Y/LOA>/chAYi.IxEd) and the population 
density in persons per square kilometre: 

Keywords 4-6 - Descriptors and the focus, of the substance of the document 
Any combination of: 
- Major enterprises;; e.g. one or core crops or livestock 

enterprises of off f'irm actiivity. 
- Major husbandry practices: e.g. oxtillage, herbicides, 

insecticides, wee-ding, harvesting, etc. 
- Major methodological topics: e.g. target groups, farm 

selection, saipling, interviewing, questionnaire, design 
analysis evaluation, etc. 

Documents will often be mixed with soxc,-thing on many crops, or 
something in all three of these categories, the aim will be to 
try to reflect the balance of the document in the descriptors 
selected in this category. 

e.g. (4) MAIZE (5) 11OE hEEDINC (6) HERBICIDES 

Keywords 7-8 - 'Tw4o other Iev- ords 
Words which will help to capture the substance of the 
document. 

In the absence of any criticism or alternative suggestions, this
 
structure has been used for the southern database and Figure 2 below 
gives an example of the keyword input for the record No.08.010. 
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Figure 2
 

Example of Database Record
 

I REF: 08.010 COUNTJRY: Zimbabwe DIST No. I 

I AUTHOR: Enos Shumba, Dept. Res3earch and S eeialist 
Services, Ministry of Agriculture 

TITLE* 	 The Farming Systems Res arch (Crops) 
Testing Progranme for the 1984/85 
Season in Chibi Coui:tiwnal Area 

SUBJECT: 	 Describes on-farm trial prograr.une developed 
on basis of d a.,nostLic survey. Maize, sorghum 
& millet varieties3 and fertility; muoitsture 
ce-nervztion techniques in maize and :;orghum;
 
maize reduced tillage & inanure x fertiliser.
 

KEYl: OFF KEY2: U-6--300 KEKY3: 000-SANDY-70 
KEY4: MAIZE KI"Y5: SORGHUM KEY6: MILLET 
KEY7: TILLACE KEYS: FERTILITY 

Operation of 	the Cloaringhniiee Service. 

'lhe above information togethter with input forms .figuro 1) have been 
distributod to all ountriec /pregra.moe in the southerr countries. The 
response has been very limited. I have beei sent copies of repurts from 
Botswala ( thiout any input or:; accflp.iyino themi) and I have collected 
the other documenltstmy:;elf iii trave Li ug around the region. 'libe task of 
data entry and stuw, irisat ion of just over 100 docui,:nt.5 has not been a 
huge owe, bit fo r ,t i.ngi.e per';on to do the same for 1000 docutents it 
wouid be. Arid it i:;0nliY when we g.et tip to abouIc 1000 eotrit that 
setting up a conpuiterised lat.liba:;e with keyword Structure and ;search 
facility really un:;kts sense. 

For this activity to work in ithe region weedo neod to iave ,;ore input 
from national ros:1.le .o,beth in teri:; of subm.tti documewts and 
compleu toed input fEii:; to u:;ail in terMs of ut iLi ;ilug the duplictLing and 
research service. Ie do waot to force i-; to totnot cesearcrh, go the 
troiibte of senlig i.n docunuuiut:; anti input forms to I,;for the sake of 
building up a library, unle s it i3 going to be utilised. Let us look at 
examples of how such a qervice might be used. 

http:ros:1.le
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1. 	 Circulation of docurnent lis S and reproduction. 
This is the wa in clear i lrhjouae fun,: ion that some of you were 
asking for. It would provide a central place for researchers to 
look to get regional documsents on frauming system, research work 
relatively quickly. Researchers in a regin- would have one 
contact - the IA-RC per son for thCir coUntry groep -- and he would 
be responsible for getting relcvant documents from! the other 
country groups also. 

2. 	 Pioduction of annual ibliogriphy with author, Litle and keyword 
indexes. 
This would be similar to the bibliinprapiy by the IARC liaison 
persons to Lhe researchers in their regions is all that is needed 
to fulfill your infor n lieedeed.s. 

3. 	 Provisinn of individunl search and repo,- service. 
This would utilise the khe":ords in the database to produce reports 
on FSR documents covering specific topics. Lets illustrate this 
with somie examples froin the limited database we have. 
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SE.,RCII REQUEST I
 

Researchers 
may be interested in looking at descriptions of systcms in the region whichparticularly lto.' ;c,-laticn desitiea, have 
ay 20 persons/eq km and less. The follooing report gives
a list of such doct-ents selected from the kvy-ord structure in the database. Of course it ispossible to be more specific and stipulate, for example, that the doctuments musc also havetien on labo'jr utiliisation. informs-As the database expands it becomes sore ,rsaningful to refine information 

needs to this 
sort of level.
 

FAy.!IX; SYSFES SLRVEYS FOR AREAS WITIH 20 'PFOONS/SQ VII OR LESS 

02. 00', Bot swana Agricultural Deve I opm nt 0;c i.i nd Ph. se I Report 

02.007 F,ot 'a Cos.'pea Base !A.i urv., I'pl :etation and findin1 gs in Tutune District ATIP 
2

0 .G00 ?3 tq-',n Ai I Selectien of Vi laes a! Participat in, ouseholds in Tuturte
 

C2.010 
 3) ts .ana Early Season Cropping Plans ,f ATIP Mihalalpye Farmers AT[I' PR Ml33-2 

02.011 Bot svana 194 Cospea a SUr-vy,: Ta', I an,] Su:-oiry Findings ATIP PR x84-5, Dec. 

02.012 Rotswa ns 1933 Agric, lt,.::'al P:cnonsrato- Survey: Tables aod Su-.ary Findings Part Two 

02.013 Poat swana 1993 Crop Manngsnt ulvey: Ties - idhi u..-aiy finding part 

02.014 otos.na Analysis of Census Fro:ne Stirvuy Matcbe Hit1 n-sene and .irapang "iilag, in 

02.01 5 Rotswan a Rpc,v:-sendation D,-ains for Districts i-,'tral aod Fr.ncistoen reg;ions of 

02.01! atseaso otr'.:cturet- of Tr-,di inal A ricul ture in Votrsana 

02.021 1otsana A ,tloi,lolog, for Fani ,na ,--cot Resa' ch in Botsweana. Paper for ARPT 

01.COd Z.-.b ia eport No.4 - Deriving Reao:-D-,ondati ont ins for Cent ral Province, Zocobia 

07.006 Zibia Su-;.ry of the ijhor Findings frm the T.-bour Survey 

07.010 Zambi, Ingo're and exp'enditure patterns in relation to age of cultivator and 

07.014 Zab ia Labour requir(,untr for crop- and livestock (a.', ia, 1968/9) 

07.016 zlb a As:o I r eport of thi e "end cont rol research and ex tens ien te .L 198 1 

07.0! Z 21i a Report on an InfortmIl survey of farMers in the Chipata area of Lusaka Rural 
03.002 Zimbabwe Farmor participatiun in Restuarch Progrom-s e D-qig;n rnd Implementation in 

08. (6 Zimbabwe ,n examination of :hildren's lahour in a scubsistence ecronomy 
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SEA1JI IT-FSI 2 

Rr-3ear-hlers my be intenrt;te(d to rot. copica of dxtminrs fniim tile rejion tha~t give ilifonoritioii On 
wcohing or herbicide- use. Tle follrx,,iin re'part I istis slk-i docmts friryn tile Curren(,t dsaihase. 

ON FATM1P__ 42)~ It00UTCIU~ AhsiI128 ~U It S'hDX2LY 

02.002k 1:eiu Rep--rt lb. 8 Firvll (1984) Part- I 

0 2.003" k it: ryLi 14-.)Lt lb). 8 Fiiai1 (19TO ~ Part 11 S-rriwiiy 1976-1 9-'1 

04. 0(12 Ri lsrii Adi tiotiril Liforntion Froma I Onil Survey Jhiiwi/ILifid:,,i RICA] 11velojincrit 

Wt. 007 Mi :I Ikinli1 1 ndDci; o OlNiii ec tawi ury rllp.eentI 

IY4.CI13 R-]i~i ~ p iveerci PASICI iipruU.VI)It 'll :41 inllv W, t 1118'5 

04.0(19 1;levi o;Oervii,,Wy 1bIz 'rod, in inetilmaRieii ui ral I:'lantPnujzt 

D0I.024 tulevi I lItii s (EIVA8) Ibon-ifl Suitvcy Roepert 

nu pn~ tH ' iouiV. (13 ;1;.11; Al 0i-1 -111 r~rho lntiL of ApIliropriate Pooch 

01. J7 iei AnilRiiurt 19S3/F54 pui- I 

037.011 Zauhjb;i AI inlv ;tijgatioio into S.nill Scal e fanriiuy, iz,m)j1o iLs 

07.016 Z 1)ic'ii AIITLII repeit of the ed~ contirol ri~arl ; r.l r o teas- 1981 

011.00M zil:;I,'e A Dixailve-tic Silvuy of GAgIewe Area, e for OnI-Fansxuaua--iI '/mbaby 
Rescea rch 

SM-ATI l42i 3 

A uore specific request imy be for doci-mnrs; that give results of on-fann trials looking at the 
fertilisatioa of uoize on sand'y soils. For this reqjuest th,, foloing !Lst could be prodcedc. 

MIZ7E FIRH'LI:8ER 11YTS ON SA21Y R3ILS 

07.005,A Zt4bia Ahaiptive Re-search Pinning Teall Trial Progrur-s of 1982.83 

07.007 7.-r, )ii Ano-vil Fepcurt 1913/P,4 11rt I. 

07.011. Zc;in IAninv(st igat ioni into so-all scale faniiing i)uset 

07. 015 1-ia 'fnhlnica11 Onlsic IIYlsocial elficioairy ill thle eonizationl of 

03.007 Ziniialxse Reatoration of prchuctivity d,?)eict- sanyt 

08.010 Zii-b,IAe 'Die Farmuing Sy tus; Jiescarch (Crops) 'hbA ing; Progriuwni for the 198'4/85 
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The fon-n ek the reorts produced could be simple references 
listings are those given above or the more complete information on 
author, title and subject as given in the accessions list. 

4. CONCLUSION 

We would like to get a response from you on how you view these proposals. 
Which are going to be useful and which not. How can we operationalise 
this on a rfegional basis. Should the IARC3 be doing thi.; or :,o1e other 
regional org'anisatbLn such as SACCAR. As you Oill know SACCAR is 
propos ing to set up a Southern African Data Information Service on 
agricultural research. T'e hasi of this is the bas alie data collected 
by DEVRUES in the Ag ricultural Re! earth Reo;ouces Survey . Martin Kyorno 
tells me that IDRC will be econding one of the forAer Deputy Directors 
of CAB to Botswana in January to help set up the SADLS database on an IBM 
personal computer there. Should woe look to this a ervice to provide our 
information needs on farmLog sys tems research in the sonwthere countries 
and linked into it with database, from non 3ADCC countries? What other 
information exchange mechanisms should we be looking at? 

For any networking activity to be successful, thece needs to be given and 
taken on the part of the national rosearuheat . Only if significant 
numbers of researchers contributo to the net:ork will th ore be anything 
for others to take feoin it. lOW d,) We coci age more active 
contribu rLos from naitional re:archers? Kn ansual O1.R docuientation 
competition, with cash prices, has been a .ugg;aosted a; one posibility. 

We can t put forwardideas and su ggCst how they might work but it is only 
you who can judge w,,here we ahoul d concentrte our efforts and what level 
of national involvement is possible and desirable. In other words we are 
seeking guidance from you on where do we go from here. 
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NOTES 	 ON TIE A(GhI0 CiTIURA!, PI;CtEA ti,, ,,;:T:A 	 S AND SYE ;,,S'" 
BDA-;K iOI)i EASi, i, / R; ,A! A.D i 	 I';:*C 

by 

Dr Na i Ai Ani-iiV 

1. 	 IARCs are currently engaged in s trcamlining their on farm research 
approaches to avoid confusion to th national agricultural 
research service (NARS). With the feedback reaching, the AIRCs, 
they have :aken sowe steps to ha ronizo the various re:;ca rch 
approaches to the extent it is feasible and is desirable. 
Some of these steps are: 

(a) 	 CT-llY1/I rA unified ma zcn iprov,nint, tes;ting and 
evaluation pro;rw:s for thn African countries. The program 
is beiing organized tnder a Director of Maize Prograue 
located at the 1ITA headquirters. 

(b) 	 IRI1TA utifiud Anternat inal Rice Testing Progra CIRTP). 

c) 	 Inter-centre conoul tation:; on OFR in Eastern and Southern 
Africa, the first secting was held in Nairobi, Kenya, 
October 1931. 

2. 	 En tern/oath n Afc an counrtrie!; var extr: ,'lydiverse with
 
large agroe li' variaLinn. '1he crot,; of lai;e, sorgihum,
 
millets, ca,.,. s(.t polato, ph; colus beans, cowpeis,
 
soyabeans 1me all 'rown i,-the reg ion within Lhe sixed farming
e 
syste s LLsce a cli hug catLle and saill riuinants are an 
impoctaut f 'tue Of tiya farmsing 'ys;tens. A ;'tI:;er of IAKCs with 
a focus .n diforent co,:pudLite are involvcd to serve Ito various 
crops and lch, tost s etig toI ,L C in cases .ACs are work wiLh 
the same research sLation:; and staff. 

3. 	 While the socio-econnoiic survey and OFR cxpriwental dWsign for 
different: crops and 'stems may b, so-nhal differently oriented, 
it can be a s,-,rce of eon-chamnt of i tanaid range of approaches 
to cuil ry fe , ,_ ltfiut sitiuatioi:; . hi c -iii LhatL different 
IARCs offer couflicl-in,, advise in"perhaps di., to the shoragoe of 
trained hianpo.;,:i such Lhat many ]ACs s eo to work the sante 
researchers. 

4. hLeOFR methodology consists of the following four major steps: 

(a) 	 Diagnosis of constraints and description of target domains;
 

(b) 	 Design of i mproved technology; 

(c) 	 On-farm testing and evaluation of new technology; 

(d) 	 Extension and dissemination of improved technology. 

* JITA 
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All IARCs agree on this sequence of steps and are engaged in 
promoting th wthologythe The difference amongwith NA!.S. 
IARCs in the application of OFR methodoloey is the degree and the 
form in which the centers participate in eac& of the first three 
steps depending upon the following three factors: 

(a) 	 State of NARS in a given country;
 

(b) 	 Available body of knowledge and component technologies in 
support of the O1R; nd 

(c) 	 Research mandate of each centre. 

5. 	 Two additional points ;nay be noted here: 

(a) 	 OFR nmethoilogy iq ,evelopl by doing the actual case 
stodies adrt te.a ;tng th! p rocedure.- across a number of 
locations. 'Hle odlotay at woik is undertaken:, 10e'/v'lopar 

with the participation of , Like C"hY'ioswork do ring 
1970s is an o: ellnt e:raLaof a joint partnership. If 
NMRS lacks facilities and renarch mianpo,,er, which many 
African cuanc ti:0 do, a . :;are cl ad upon to 
improvise the rseources. '1" direct involvenent of IARCs to 
identify appropriate nei tA i'oeyy thaeurth the on-fara 
adaptive rc:;aarch is oten ditlated by the urgency of food 
production as expre s, by the national goverarrnts and 
donors.
 

ie 


(b) OFR experiaentatior is aiiy ailt aroald the research 
information and techo In;-ies produrced by the res rach 
stations. Withnt a dire'; Nedback to the research 
stations for the developoent of component technology, OFR 
has a 	limited role. Nt all [AiCr; are reqireld to wok on 
the design phas.;e of OF[ if trong NAriS e,<ists and there is 
an access to the ;tream of novcd geamptasm and component 
technologies. Ie acver in core ies where strore NARS and 
component techno&oie0s aire laeng, ;o;:ie [ARC, are involved 
in the copainant technol.ogy design phae in support of the 
OFR throughl the tec',h assistance programi. 

6. 	 Regarding the system b-ased OFR methodoLo:gy for the different 
crops, it soe:n:; to be a sub,;at of an overall approach for the 
long-term imp,:vemopnt of farm sys te s which address the issues of 
declining soil fartilitity, acidification of soils, soil erosion, 
etc. It is often nec sqary to use the OFR prograrrs to seek 
stepwise ipro a:iernt of the farm systems as part of tie long-term 
imp rovements.
 

7. 	 IARCs role
 

(a) 	 'Theoverall role for IARCs is to assist the NARs for the
 
generation of improved technologies which the client farmers
 
can adopt;
 

(b) 	 IARCs role would be what the NARs would ask them to do and
 
which TAe can :anoage within the limited research resources
 
available to them;
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() 	 Som-e count r~ in3 We-!; t 1 :: !,1ir C )0 ters7,n 0oot tt.s hoaveC 
very weak rt:ca;ch Loft-c. coo tor, the role may thus vary 
f rOil country [0 COlILi''. 

Table I list:s poiWhc rates NAP:; a, toof anlI.RC partners the 
developi,,-nt nod oral:tio ",twninsitti 	 of bae 0M, 
Methodology. 'he mijro thrusts of the IM W',; are to support the 
NAP , to c!vcclop its .trn t in "ndcuta: in, he location specific 
OFR reseach for tho aditiun z!IM tranifcr of £:spro.,­
t echno Iu, i ,s. IARC; alo have the rol,! t. cr th, the 1'.ARs and 
connodity,' lnnd rescarch for Lhe dvelo:. nt of co mlnim 
technoloo'rS. 1or rN/oCoULierli Aricn coa UrieS possible
source:, for L-" :u rt I:,cdcnoilponnL lbo and infor...ation are 
summalr i;r d it! Tai le 2. 

8. In past, hi lc" osthe IlTA active in the coon'ries of 
Las tern/Soottth n W r i c a ort recently it US responded to the 
requests of rcqjio,' count iuit. by, oin. ' " "" - to lili.ited 
research rei noed eia1. is yurco -	 nf ITO ha placd three 
grain lcgmu sciunti o 1/ in kt,.i,,0 c - 00 0 to -11 I"SR 
Lea andal root: and tor crops br,, I- i Rotnod". Moe three 
grain ]n cici-;t; art-' o: 1(r!Ni robiso.:: 

locatio.: to betLer :ea thu 'io-al 
 prrnira. 'iY r-enanil 
country 1,rouping for each three Ic-,u-

given below:
 

of 	 the lri -n-i-nti' is 

(a) Breeder: Zi .... - , o'- -i ne, ,.ziland, 
I~es. tholgo a, ? . ,'ua nd !.;a-iawi. 

(b) Agronomist Tanzin -a, hourunli.:, I ,h-'ad.,U,,;and a and 

Madagasc .ar. 

(c) Breeder: Kcn Ethijpi- , Sodon and Som-lia. 

In 	 Zimbabwe IITA has also provided a rmi.e oiL.,otlogilL to the
 
CI1M1YT/IITA joint program of ,,:- imp'rrovo'... 
 for the mid-al titude. 
Ii Tan/ania ILTA is orgnnizigo;.-:o-.i Lv ha;cd short term training 
proyr-nm in collaboration with the Sokoine University of Ariculture, 
Horoguro. 
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Table 1: Possible Ro1r foL Ntional '..!seacch tttute3 aoand 
Incernational Ag,-.cult'uraL .1:eavch cem.era for 
InstitutionaLiz ing O"R in Eastern/Southern A-rica 

Activity SARS IARC
 

1. Technologies: 

i) Germplasm ** ** 

(ii) Component ** 
(iii) Semifin:Lhed ** 

(iv) Fin -. hsd ** 

2. Methodo loieC; !Proc educes for: 

(i) DsuaoJtLc surveys * ** 
(ii) OiR e' perimnnat ion * ** 

(iii) Agro-an!;;ic a!ysi * ** 

3. Trainin': 

(i) Technical material ** 

(ii) Staff * ** 

4. Networking: 

(i) Or,,gaiz. I:ion * ** 
(ii) NlIs t Lttr3 * *k 

(iii) MeeL 1s /workshop * ** 
(iv) Docu:anlia t ion * ** 

5. Impltmont:ltion: 

(i) Planning * 
(i) Staff ** 

(iii) Technical assistance ** 

• * Indicate major role. 
* Indicate some role. 
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Table 2: 	 Possible IARC source3 of Cermplasrm and IIIfori iton 
on Component technologies for 1a.!teim/Sou thorn Africa. 

Crop I Cermpla;m/CuIltivars 

Maize 
 CIM"YTY/'IITA 
Rice 
 IRRI/LITA 
Sorghum 
 ICNI SAT
 
Millets 
 UICiISAT 
Beans CIAT 
Cowpeas 
 IITA
 
Soybeans 
 IITA
 
Cassava 
 IITA/CIAT
 
Sweet Potato 
 IITA/CIAT

Irish Potato 
 CIP
 

Component Technolo,Z Information 

Plantain 
 IITA
 
Live tock 
 I ILCA 
Agroforestry ICRAF/IITA 
Multiple cropping 
 IITA 
Land clearing 
 IITA
 
Tillage/Erosion Contro 
 IITA
 
MLuich i 11 
 IITA
 
Fertilit), rntenance IITA/ICRISAT

Moisture conservwtion ICRISAT 
Storage 
 CIP
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DISCUSSION
 

Time limited discussion of the three invited contributions and it
 
focusse" on Prof. Blackie's Paper on Role of Universities in OFR Training.
 

Dr. Galt (U.S.A.):
 

I like Prof. Backie's points on Universicy. staff interaction with 
farmers and indigenouz. staff training on Oi1. However, is there a need 
to supple n.t univor;ity staff to replace those doing OFR? How do 
university staff link wih OFR thrusts to gain hands-on-experience? 

Prof. M. B!ackie (givbabwn) 

As the IARC kniow, nothing co:; free a nattonal decision is required to 
make more resource3 av- ilablq. 15ids-o -,xperience can be gained by 
working with Ministr;y of Agri.culti-re (h0A) teanas, ident i fying 
opportunities to coo plw-,nt them, and defining university priorities in 
line with >)T"A to sat is fyi'n both paccies. 

Dr. M. Cotl. nson (c,,,I') 

For 10 years C[M>IYT has been t,'vW to involv universities in OFIR 
training without uch snce -s . E gaos that they mist first develop 
sympathy and interest in n:all-s.:aln, mia-d prodncti.on systems for this 
to occur. 1 would like to ask ab..ther the i?. orientotiou requires a 
change of curricula ot addition to the e><i.tin, cirricula and what level 
of success you have hoi in pallting irl the .Sup!OLt of yoar staff. 

Prof. M. dI n,.<i~e (Z iiz;, re_) 

Overseas training of Univer'ity staffs iiaimos local teaching to foreign 
production syitems and prolir. in n opinion, there definitely has to 
be a cheae of oria:rt:ti.on in s;: z"r,,, bit a maojr change must be 
made wzith rnmet to pn.: tLicsa tr.ini t , ch reqires coopersation and 
planning ,rith IICA. On iavol'i.g staff on 0F(, 2s yut i.ow, a dean is 
just one whom everybody snmuts at. I have no budgetary control. I can 
suggest but there is Hiow progress. fn tGo Jepi:-I:-i ent in which I am more 
directly invoLved, there has been more progress. 

Dr. J, H.nson (Lesothon) 

U.S. Univer; ttes such as University of F!-Adi and a0shington State 
University hove a ,,ro'. n. interest and cp.hbiiity in OFR hut of course 
they lack oi-the-ground e:xperLonce. At pre:;ent efforts are being made by 
these naivc.m;itias 5:21- ;cole c. sin the context Of the 
U.S.A.
 

Also US Agency for Intenitional Developmreut has a strategy to develop 
HAD and faculties of ,,"r iulsur,, and there fore some r r*eorces could be 
made avai.b lC to ii:,t pro; rants.Lo, I 

Prof. 3.0. i'e,'a(lma 

h1ou Lh, of indrnuondent that have noabOut prabl en; strong, 1eP:prtanot::; 

responsihility for intrdLtcip linary work? This makes it difficuIt to do
 

http:oria:rt:ti.on
http:prodncti.on
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research on areas such as bintechmnlo,., which rcquiro,

interdisciplinarity. ien there is the phln of f1 lih 
 of cetaitent
staff to intern:atio:n1l bodkie,, '1nivers itie hI've re:eirch and education
futnctiouN; but lack extcn;ion r:p n:ihilit ic:. In Keny:i, the University
of Nairobi (Hb) ha; :ucceed d in i cie,. l wtjogcorl; I.:K)A to Lhe it,;teat
that WOA pr,:vide:; uiany schiolar;-hjp; for hi ;hc uio ee;.r In te1n, LionaL 
centers and donors havo aqcisted in UN and shuld assi:t ore to fund
local sch(lartciips stnce training at loca[ Utv'C1.'S;ity i-; cheaper than
 
overseas training. For FS"., 
 I believe we wont strngt', local
capability. Another criteria is that the q"jLt for hilh quality
p0hiicat iot gevs in the way of acq i-rlng OnR epurience. 

Dr. S. DlubrI (ltLio, ia) 

'li e objectiv; of univursit ieb is mranpoower devolopotent. If resources are
limited, why did you selc-ct a reaerach area :;o distant from lharare which
is costly? Secondly, could you tell us hoW much involvement you have 
With NA1RS? 

Mr. J.K. Cath;-ui_(Ketti) 

Uiniversity udication universal,is and therefore local and/or overseas 
training i:; deairable and good depending on the qualiry of libraries and 
iuforitnatieo a',ai lab1)'. 

Prof. 1i. lt, '' (Zi,,: ...,.) 

Tlt'. role of u1ti:v.rsit~ics is manpter training, training has to be top
clas,s, and to provi.l it on OFR , field experi.ence is e.S aential to
undc0:,mand r :Kl production prIlcn;s. so farWhy for a research area? 
1Lo? t o' up ;I!' the nice pl ceS, frO there they come back to Hlarare for 
tea. ll,)wevor, the s c c ino of a distant, fne d- ceclic t and unkno,,,n area
iL; p t; ,I([vbe a On, decision hy the late:;t re ults. the Univers;ity
of ZiibAuh- has a long his;tory of coopera tian of 1A. It is not an
either/or iLunti an :ith oversens training but thcse program. tiust be 
controlled and carefully tailored to satisfy local nceds. 
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PROGRA.IME: MONDAY 25 NOVEM3ER 

Chair: Mr. Winston Nts'ekhe, Director, Research
 
Specialist Services, Lesotho.
 

8.30 	 Registration of Participants
 

9.00 	 Welcome and Official Opening by Ministr of Agriculture 

9.30 	 Welcome by CLM2IYT and paper on Maize Research with Low 
Resources by DL. R.L. Cantrell, Director Maize Program 

10.10 	 Uousekeeping details - Dr. M. Collinson 

10.15 	 Tea/Coffee
 

COUNTRY PAPERS ON PROGRESS, RESULTa ,m) eoBJLEMs 
..;TH 'rwi VIPLE:?.fAO:; O: UN-F,';! RESEARCII 

10.45 	 BOT S4AIA: Ministry of Agriculture 

11.30 	 LESOTIO: Mr. M. Matli, Deputy Director Research 

12.15 	 MALAWI: Dr. G. Mkamanga & Mr. F. Nyirenda, Dept.
 
Agricultural Research. 

13.00 	 Lunch 

CountryPapers Continued 

Chair: Mr. J. Catheru, Director of Extension, Kenya 

14.00 	 SUDAN: Dr. D. Dafahla, Manager, Western Agricultural 
Research Project 

14.45 	 SWAZILAND: Dr. C. Seubert, Alronomist, Ministry of 
Agriculture and Cooperatives 

15.30 	 Tea/Coffee
 

16.00 ZAMBIA: Mr. S. Kean, National Coordinator Adaptive 
Research Planaing Team 

16.45 ZIMN3ABDWE: Dr. M. Avila, Head, Farming Systems Research 
Unit, DRS.SS 

18.00-1930 eception: Lesotho Sun Hotel.
 

[Workshop office is in rooms 050 (lower lobby))
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Tuc,3day''; programn is of group di:scon::o arwc four . ws Euggwsted
b y r-.; earch a u-l ex ter nin ad , in k u nno r , K t e rc ; io p. 1h ese th e m s 

becom;2 ii pioLanL in t t' , . . ,rt of An nraiont 
re::;,rch an! extceicn p-n";:'j. r ,. I .'Ariui- uther goverat 

:M La ±C, go:i I 
cordhnateI, efective -. am ,ffarb. i1 

a:1: c 	 ioari.; :L of ,< i>rPv" nt c,:' vital to a 

I CaIh 	 dv210:mn Grou,ps 
' -il'cu; ';ip; t ;.?; - th,- I'',"e' 'n". 1; th a ;o> tlne groups 

wiAI ropoc;: back to the . r'tin forta utr disucssion. 

8. 15 	 Indivi5u tady nl Of ,V*tfS. 

9.15 	 Pie ary cCtinj for forLation of interest groups on four topics: 

(1) 	 Buildin. 'r 01}R into e:istin. ag riculturl institutions ­
so!nae a LL,,a V es 

(2) 	 System Road FR a a Rsearch/E:.:cenasion linkage; 

(3) 	 OFR, far.2r rmconi:mations and linkw ith Planning, 
Services aJ Policy; 

(4) 	 Progra,.ning n mnan g,-:-nt of UFR teams. 

9.30 	 Group meetings (Coffee will be available frchn 10.15 - 11.15). 

12.00 	 Croup chairprrson, repporteurs and interested participants 
prepare prete;aat ions. 

13.00 	 Lunch. 

Group preet.',i and PiUnary Discussions.
 
Chintroan: Dr. SI, Dhhla, General :Wm:na-er, In.titute of
 
Agricultural 1 ;,:.arch, Etopia.
 

1I. 00 	 Building OFR into exis ting agricultural institutions. 

14.45 	 Syute:as based ca OF. as a Rcoearch/Extens ion Linkage. 

15.30 	 Tea/Coffee. 

16.00 	 OFR, fari-er reccmu,.-::-nldations and links with Planning, Services 
and 'Policy. 

16.45 	 Programming ant Managing O.R tea:n.. 

I'R .'2A:.:. - !WFDNiSI)AY 27 : .B:R 

Participants will tour sicrtcd rural areas of the country hosted bQ 
" the Ministry of Agriculture, Le.n-otho 
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PROCP4_I ME - THURSDAY 28 NOVEMBER 

Resource 	persons have been invited to speak on three themes.
 

(I) 	 Training needs in systems based OFR at university and in-service
 
levels.
 

(2) 	 Current networking activities in systems based OFR and future
 
network developments.
 

(3) 	 The role of the International Agriculture Research Centres in 
OFR in the region. 

Presentation will be of 20-25 minutes with 35-40 minutes for discussions. 
In the afternoon an agenda will be put together from issues raised for 
consideration by participants, it will iiiclude a discussion on a future 
meeting.
 

CHAIRMAN: 	Dr. D.A. Dafalla, Director, Western Sudan Agricultural
 
Project, Sudan.
 

9.00 University and in-service training needs in systems based OFR. 
Prof. M. Blackie, Dean of Agriculture, University of Zimbabwe. 

10.00 Coffee/tea. 

10.30 Networking in systems based OFR in the 
African Region; current activities and 

Eastern and Southern 
future development. 

Dr. A.R.C. Low, CIMHYT Regional Economist. 

11.30 The role of the International Agricultural Research Centres in 
systems based OFR in the Eastern and Southern African Region. 

Dr. Malik Ashraf, IITA. 

12.30 Lunch 

14.00 Chairman: Dr. G.H. Semuguru , Director of Research Tanzania 
Agricultural Research Organisation. 

Issues raised for discussion by participants. Future meetings 
of senior agricultural administrators on systems based OFR. 

19.00 Closing dinner, Lesotho Sun Hotel.
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PARTICIPANTS' LIST 

BOTSWANA 

Mr. T. Monyatsi Mr. Mulugeta :!ekuria 
Ministry of Agriculture FSR Coordinator 
(Planning Unit) Institute of Agricultural Research'
 
P/Bag 0033 P.O. Box 2003
 
Gaberone Addis Ababa
 
Botswana 	 ELhiupia. 

BURUNDI 

Mr. E. odiakgotla 	 Dr. 0. Ndabikingiye 
Department of Research Director General, ISABU
 
P/Bag 0033 B.P. 795
 
Gaborone Bujumbura
 
Botswana 	 Burundi 

KENYA 

Dr. C. Trent 	 Mr. John Gatheru 
Ministry of A-riculture aiief: Extension and Agricultural 
P/Bag 0033 Services Division, .MLILD 
Caborone P.O. Box 30023 
Botswana 	 Nairobi 

Kenya
 

Mrs. Y. Merafe 	 Mr. A.G.O. Okech 
Ministry of Agriculture 	 OFR Coordinator
 
(Rural Sociology Unit) 	 Ministry of Agriculture and 
P/Bag 0033 Livestock Division 
Gaborone Scientific Research Division 
Botswana Naiorbi 

Kenya 

ET11IOPIA 

Dr.Seme Debela Prof. S.O. Keya 
General Manager Dean, Faculty of Agriculture 
IAR University of Nairobi 
P.O. Box 2003 Faculty of A-riculture 
Addis Ababa . P.O. Box 2903 
Ethiopia 	 Kabete
 

Kenya.
 

Mr. Abdulrahnan Ali 
Institute of Agriculture Research 
P.O. Box 2003
 
Addis Ababa 
Ethiopia. 

Mr. 11. Wilbaux 
Alemaya College of Agriculture
 
P.O. Box 138 
Dire Dawa.
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LESOTHO
 

Dr. D. Lee 
 Mr. Francis Nyirenda
 
FSR/USAID 
 ART, Coordinator
 
P.O. Box 333 
 Chitedze Research Station
 
Maseru 100 
 P.O. 158
 
Lesotho 
 Lilongwe
 

Malawi.
 

Mr. Winston Nts'.ekhe 
 RWANDA
 
Director Gf Research and
 
Specialist Services 
 Dr. L. Gahamanyi
 
P.O. Box 829 
 Director General, ISAR
 
Maseru 100 
 B.P. 138
 
Lesotho 
 Butare
 

Rwanda.
 

Mr. 'Musi 'I4atli 
 SOMALIA
 
Deputy Director Research
 
P.O. Box 829 
 Mr. M. Hussein
 
Maseru 100 
 Agricultural Research Institute
 
Lesotho 
 P.O. Box 2971
 

Mogadishu

Mrs. M. Ntsane 
 Somalia
 
Director Field Services
 
Ministry of Agriculture Dr. M. Boateng
 
P.O. Box 829 
 AFMET/USU Team/USAID
 
Maseru 100 
 P.O. Box 3489
 
Lesotho 
 Mogadishu
 

Somalia
 

MAURITIUS 
 SUDAN
 

Dr. C. Ricaud 
 Mr. D. Aimed Dafalla
 
Director, MSIRI 
 Director
 
Reduit 
 Western Sudan Agriculture Project

Mauritius 
 P.O. Box 5141
 

Khartoum South
 
Tlx No. 4477 SUGTRAC IW Sudan
 

MALAI
 

Dr. G. Y. Mkamanga
 
Chitenze Research Station
 
P.O. Box 158
 
Lilongwe
 
Malawi
 



135 

SWAZIIND 

fr. C. N1kwanyana Prof. A.N. Xphuru
Chief Rescaich Officer Dean, Faculty of Agriculture 
Malkerns Research Station Sokoine University of Agriculture 
P.O. Box 4 P.O. Box 3000 
Malkerns Iforogoro 
Swaziland Tanzania 

Dr. C. 9eubert ZA3 IA 
Cropping Systems Research and Extension,. 
Training Project * Dr. B.K'. Patel 
P.O. Box 4 Chief Agriculzural Research Officer 
Malkerns Mt. ResearchMakulu Station 
Swaziland Private Bag 7 

Chilanga 
Zaabia 

Mr. H. Mgwenya 
Ministry of Agriculture and Cooperative Tlx No.43950 AGRIM ZA 
P.O. Box 162 
Mbabane Mr. Stuart A. Kean 
Swaziland ARPIT National Ccordinator 

Mt. Makulu Research Station 
TANZANIA Privcte Bage 7 

Chilanga 
Dr. C.1. Semuguruka Zambia 
Director of Research 
Tanzania Agricultural Research Dr. J. Tle-zba 
Organisation University of Zambia 
P.O. Box 9761 School of Agricultural Sciences
 
Dar es Salaam P.O. Box 32379 
Tanzania Lusaka 

Zambia 
Mr. ). Sunguisia 

Tanzania A,:ricultural Research r. I. R. Mulele 
Organisation Assistant Director Agri. 
P.O. Box 9761 (Extension)
 
Dar es Salaam Depart-2ent of Agriculture 
Tanzania. P.O. Box 50291
 

Lusaka
 
Zambia 

71x. lio. 43950 AGRIMI ZA 
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ZIMBABWE
 

Dr. Malcom Blackie 
 Dr. M.P. Collinson
 
Dean, Agriculture C.I.M.M.Y.T.
 
University of Zimbabwe P.O. 25171
 
P.O. Box MP 167 
 Nairobi
 
Harare Kenya
 
Zimbabwe
 

Tlx. No. 22040 ILRAD, NAIROBI
 
Tix No. 4152 ZW
 

Dr. J. Henson
 
Dr. B. Ndimande Director International Programs
 
Director AGRITEX Washington State University
 
Ministry of Agriculture Pullman
 
P.O. Box 8117, Causeway Washington, 99164
 
Harare 
 U.S.A
 
Zimbabwe
 

Mr. Kasongo Mukandila
 
Tlx No. 2455 ZW 
 Institute de Recherche Agronomique
 

et Zostechnique (I.R.A.Z.)

Dr. M. Avila B.P. 91 Gitega
 
FSR Unit Coordinator Burundi
 
Research and Specialist Services
 
P.O. Box 8108, Causeway Dr. M. Ashraf
 
Harare 
 I.I.T.A.
 
Zimbabwe 
 PMB 5320
 

Oyo Road
 
Tix No. 2455 ZW Ibadan
 

Nigeria
 

Mr. G. Tsododo 
 Dr. A. Radi
 
AGRITEX USAID/REDSO
 
P.O. Box 170, Bindura P.O. Box 30261
 
Harare 
 Nairobi
 
Zimbabwe Kenya
 

IARC's AND OTHERS 
 Dr. D.A. Hoekstra
 
I.C.R.A.F.
 

Dr. R.L. Cantrell 
 P.O. Box 30677
 
C.I.M.M.Y.T. 
 Nairobi
 
Apdo Postal 6-641 Kenya
 
06600 Mexico, D.F.
 
Mexico 
 Tlx. No. 22048
 

Tlx No. 1772023 CIMTME 
 Dr. Dan Galt
 
F.S.S.P., IFAS/International


Dr. Allan Low 
 programs
 
C.I.M.H.Y.T. 3028 McCarty H;ll
 
P.O. Box 1473 University of Florida
 
Mbabane 
 Gainseville, Fl 32611
 
Swaziland U.S.A
 

Tlx. No. 568757
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CIMMYT NE'T1ORKING IN OFR IN EASTERN AND SOUTHERN AFRICA 

This is a note of responses to a questionnaire completed by the thirty
three senior agricultural administrators from 13 countries of the regionattending the networkshop. The main results from the questionnaire are 
analysed below: 

(1) Eleven present and proposed networking thrusts were scored on 	 the
scale 1-5. Thrusts scored an average 3.79, all scored greater than 
3-useful, the rand order is 
set out below:
 

lhrust 

Rank
 

- Quarterly Farming Systems Newsletter ................... 
 4 

-
 Annual Senior Agricultural Administrators Networkshop
 
on 	O&M in OFR........................................... 
 3 

- Biannual OFR scientist networkshops
 

On Methodological issues 
in 	OFR ...................... 
 6 

On 	problems common 
to several farming systems in
 
the region ........................................... 
 8 

In Field reviews of OFR programmes ..................... 10
 

- Reports on Networkshop Proceedings 
....................... 
 7 

- Inter-country exchange visits of OFR scientists 
.......... 2
 

- Information exchange across 
countries
 

: 	 between OFR scientists working in similar farming
 
systems ............................................... 


1
 

between station based component and OFR researchers... 9
 

: 	 between station based component researchers in same 
crop/discipline ........................................
 5 

- Competitions to 	motivate interest in OFR
.................. 
11
 

(2) Participants were asked if the number of regional meetings call byagencies, donors etc. 
presented i problem. 
Only 45" responded Yes.

A ked how this can be alleviated respondents emnphasised that control 
should be exercised by national administrators, priorities made and
attendance spread over larger numbers of scientists. Respondents
donors and agencies could 

felt 
help by better coordination in planning

meetings and longer lead times for announcing meetings. 

(3) Asked which months of the year are best for meetings June -
September showed up strongly for both administrators and researchers. 
Tnis cf course is 'out of season' in 	 many areas of the ESA region. 'InField' meetings, to see crops in tile ground will almost inevitably be
January to May for most parts, especially away from tie Eastern African 
Highlands. 
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(4) Suggestions made by the regions Oi;R sci.etists for networkshops in 1986 

were scored by the participants and ranked as follows: 

- In Field review of an ongoing OFR programme ............ I
 

- Crop/Animal Interactions in ESA Farming Systems ........ 2
 

- Case-studies of On Farm Experiments in ESA ............. 3
 

- Micro-computers and data analysis for agronomists 
in OFR .......................................... 4
 

(5) Respondents were asked if there was a need for nationals to be trained as 

OFR trainers. Over 85/ of respotim;s were positive. Ranking three ways of 

achieving this gave the following order: 

- Starting an additional training course for training
 

trainers ............................................. 1
 

- Inviting national scientists, no-minated as OFR 

trainers to help as resource people at the Regional
 

Training Workshop...................................... 2
 

- Switching the focs of the RTW's to the training
 
of trainers .......................................... 3
 

Currently CIMMYT does not have the resources to start a seperate course for 

trainers. We will initiated an effort to bring nominated national trainers to 

the Regional Training Workshops as resource persons. 

(6) Respondents were asked to rank special training requirements, arising 

from discussions around the ESA region, in order of priority to them. 

- Training of technicians and Trial Assistants in the
 

la3 )ut, recording and involvement of farmers in OFE.. 1
 

- Training in survey methods for farm economists
 
working in OFR ..................................... 2
 

- Training in micro-computers for economists working 
in OFR ..............................................
 

- Training in micro-computers for agronomists
 

working in OFR ...................................... 4
 

We hope to make a start tackling the first two of these during 1986. 

of thrusts by senior 

agricultural administrators participating in the Lesotho meeting, yet we have 

had poor response to our efforts to initiate an exchange system. Dr. Allan Lo-w 

of CIMMYT, 1,'ised in Siniland, iitiated a pilot information scheme daring 

1985. Ile listed reports on OFR available with him and asked progranmes to 

send in their reports which were not on the list. Once they had sent in their 

reports they could request copies of any of the other reports listed of 

interest to their work. To facilitate searches for OFR reports of interest we 

suggestd a keyword scheme in Farming Systems Newsletter No. 21, we asked for 

comments but didn't receive any. We obviously need to re-think our approach. 

Information exchange featured strongly in the ranking 


