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Foreword 

New and improved varieties are being developed by national and inter
national crop research programs atan accelerated rate. However the use of 
these varieties in farmers 'fields is not happening ar rhe same pace. The 
availability of good seed ofimproved varieties continues to be a constraint 
ro agricultura/ development in many countries. 

CIA T is atrempring to overcome this constrainr in l.Atin America and 
che Caribbean through the Seed Unit Program by: 

l . lncreasing the number and competence of seed technologists. 
2. Strengthening seed programs and enterprises countries within the 

target area. through technical collaboration. 
3. Stimulating seed production and acceleraring production of the 

most promising varieties and hybrids. 
4. Contributing to the solution ofproblems limiting seed production 

and distribution, through research activities. 
5. Disseminating information on seed activittes. advances in seed 

technology, and availability of promising materials. 

Varios workshops have been sponsored by the Unit rodea/ with specific 
tapies of concern in the region. The workshop on lmproved Varietiesfor 
the Sma/1 farmer was held ro promote information exchange, propase 
technology transfer activities and develop basic principle5 and concepts in 
production, management, and marketing, with the l•b}e< llve ofincreasing 
the use of improved seed by the smal/farmer. 

We expect these proceedings to be useful to government decision
makers, leaders in seed activities, and seed technologists concerned with 
improving seed programs and industries in the reg10n. 

J.L. Nickel 



This volume,also available in Spanish, is one of a series of Workshop 
Proceedings sponsored by CIA T's Seed Unit. The Seed Unit an~ this 
publications production are financed by the Swiss Development 
Cooperation. 
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Introduction 

lmprovcd Seed for thc Small Fa rmcr 

Thc,~· prnceeding' document th.: high lig hh a nd ' ummari h· th.: di -.cu-.
' 'on-. o l an internatlon;ll conkr.:nce o n lmplt>\l'd S.:ed IPr the Smal l 

1 armer held at C l/\1. Palmira. Colomhia. 1\ll!!ll'- t 9-1-l. ll)X2. 

Focu~ of the Confcrcnce 

Since seed is used a lmost un iversa lly in agr icu lture. it has been o ne o fth e 
predominan! mechanisms for improvi ng agricultura ! prod ucti o n and 
productivit y. Th is mecha nism has been e ffec ti ve because it is possible to 
cmbed . within the seed c mbryo. gcne tic c haracteristics tha t di rcct ly affcct 

the 4ualit~ a11d 4 llél11 tll ~ of nop p roduct ion . S.:ed 1101 on l ~ ha' a dll l"(( 
cllect 0 11 prouuct ion. h u t. beingol nalll ra l i11 tere' t tolarme r'-. it ai'C)'-l'f\l''

a' a mcchani!->m thro ug h \\ hich to introduce o thcr tcc h nologic' '-liCh a ' thc 
li'-C o f fcrtili7er. \\Ccd contro l. e tc. 

Ho wever. as more c mphasi ~ is g ivc 11 to thc sma ll . limit cd rcsource 
farm er. no t on ly as a m cans o f con tributing to nat ional foocl suppli es. but 
a lso to im prove the plight o f the peasa nt population. que~ tion' a re bcing 
a~ked about why small farmers do 110 1 use more !.ced of imprm cd \'ar i et ie~ 

and how ~eed ca n be made a more effecti ve mecha11 ism in the tra nsfe r of 
tcchnology. Much of the do ub t about the effcctivcness o f secd <t ri ses from 
the fact that seed eva lua tcd by sc i e nti s t ~ a s su perior to trad iu o nal farmer 
varie ties freq uent ly nas no t been readily adopted by the farmer . Thi!. lo\\ 

adopti on ra te o f seed o ffe ring improved va luc to the prod uccr is bcing 
4ue~ tioned. Therefo re . th is conference loo kcd a t seed fro m ma n v cl iiTerc nt 
'iewpoints: Are improved va riet ies pe rceived as élddit ional ris k'> A re thc 
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\'a netle~ unacceptable to fa rmers because of quality or becau~c of 
incornpatibilit y wit h their production ~~~tcrns? H O\\ can the acceptabil it y 
t o srnall fa rrncrs be evalua ted? Wha t a re the important ~ociocconomic 

considerations in the u:,c of irnprovcd ~ccd'1 Have geneticists used the 
proper criteria for sclcction of material<; in the development of new 
\'arietic,'1 How good is the farmer·, seed'l ls the transfer system \\eak? 
Thesc a nd rnany more aspects of seed were d iscussed. 

"Seed" in t his confcrence was used in the generic <;en<;e. Participants 
cxplorcd not o n l~ th e product ion. proces ... ing. and distribution of~eed but 
a lso the dcvelopment of new \'arictic~ along with thc generation and 
transfer of co mpanio n tcchnologics. such as fcrtili7er. wccd cont rol. in<;cct 
control. cte. Sced saved and stored by th e farm er h imself and farm e r 
participation ir. seed selection . storage. processi ng. an cl distribution were 
among o thcr topics d iscusscd . 

Th isconfcrcnce. then. was not the usual kindof seed meeti ng wherc eed 
speciali sts confer a mong the mselves. but o ne which looked at seed as a 
'lrategy to improve small. limited resource farming. 

Tho<;e a ttcnd ing the con fcrence re presented diffcrcnt discipline~ and 
cx pcrien ccs: plant breeders. seed <;pecia lis ts. economists. banker~. a nd 
admi nist rato rs. Most e ame from Lati n Ame rica. and many had experience 
in different k inds o f d evcloprnen t programs. 

The Conference Program 

The confcrence consist cd oft hree principal act ivitics: (a) presen tati on of 
invited papcrs o n specific subjects, (b) roundtables or panels in which 
panel me mbers cornrnente d o n assigned subjects . a nd (e) workshop 
<;essions whic h deve loped guidel ines and proposals for future action for 
im proving varieties a nd seed planted by sma ll farmers. 

Summaries of invitcd papcrs. Conside rable li censc has been takcn in 
summari7ing the invitecl papers. In moq cases t he papcrs werc too lengt h y 
to be incluclccl in their enti ret y in t hese procccclings. In case~ where no 
complete rnanuscript was presented, a sum mary was made fro m the 
speaker\ notes and visuals. Care has bcen taken to express thc au thor's 
meaning. Very likeJy there are so me errors. for wh ic h we accept 
respons ibi lity if the a ut ho r d id not review t he summa ry. lt i ~ suggestecl that 
the summaries presented here no t be cited as literatu re reference~. but that 
copies of thc original manuscri pt~ be obtained from the C IAT Seed Unit 
for such pu rpose. 

Panels . Three paneb o r ro und rabies during rhe confcre ncc wcrc rela ted 
to different aspects o f i rnproved seecl for t he <; rnall. limit ed resource fa rmer: 
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Pa nel A. 

Pa nel B. 

Pa nel C. 

Pr<tct ica 1 recommenda t io n ' of \C icct ion a nd prod uc tion 

for 1 he fa r mer '' ho ~a ve' hi ' own 'ced . 

Facto rs tha t a tfec t d ecis io n making n n the use o f 
improved '>ccd o f differc nt c ro ps. 

E -; pc riencc<; in marke ting o.;ecd 10 thc ' ma ll fa rmcr. 

In the fi rst two pane l\. specialis ts in di ffcre nt crops madc bricf 
prcscntat ion<.. The th ird ro und ta blc fea tu rcd p rescntat io n <; h ~ rcp resc nta
ti ve<; fro m diffe rent gcogra ph ica l a rcas. 

Workshop groups. The threc work sho p sess io ns during thc co nfc rc ncc 
ha d the mes paralle lling thosc o f thc pancb a nd c l o,c l ~ rela tcd tn sub jcct\ 
of the technica l pa pc r' prc,e nted in thc plena r~ \C\sio n;.. A bo. as in the 
case of t he pa nels . t wo o f the !>essio ns g ro upcd pa rt ic i pa nts by crop a nd onc 
(Workshop 8 ) b y geogra phic a rca s. This rC\Ul tcd in a tota l o r 14 d iffe rc nt 
g rou ps tha t work ed togc the r to make co nclu.,ions a nd recomme nda tio ns. 

Thc subjcct s . o r the mcs. o f thc three sc so.; i0 ns wc rc: 

Wo rksh o p A. Me th ods for thc p roduct ion . <;c lcctio n . hand ling. a nd 
storagc of<;ced by thc farm cr. 

Wo rshop B. The role of resca rc h a nd extem.io n in promot ing the use 
o f 'ccd o f improved varictics. 

Wo rsho p C. Stra teg ics fo r improving the p roduction and ma rke ting 
of secd fo r the small farm er. 

Each works ho p wa;. g iven a specific se t o f g uidc lines fo r its d isc uss io n . 
Thc~e proceed ings gi'e b o th thc worksho p th emc a nd the gui dcli nes in thc 
in trod uct iom to the rcco mmc nclatio m made b y each work sho p . Whilc the 
g ro ups we rc a skeclto ma ke rccomme ncla ti o ns a ncl co nclus ions re la tcd to 

the g uidc lines. they werc no t res trictecl to the m but could make addi tio na l 
comme nts. 

Fach grou p . by commodity o r b y gcogra phic a re a. pre;.ented its 
conclusion' a nd recom mcncla t ions in ple nar~ !>C5~ i on during the las t d a) 
o f t he confe rence. 
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Conference Objectives 

The gem:ra lt he me o f t he co nfere ncc \\as: Bc tter \L'Cd n f t he be\t 'a r ietic' 
for thc <,mal l. hm ited rc,ource farmcr. 

Spccific ohjcctive' \\ere: 

l . To exchange infnrma ti on on mechani'm' for rmpro' mg the qualit~ 
of ~ced u'ed b~ thc ' mall farmcr. 

2. To propo'>e met h od s of promoting. ami \lim ulating thc u'e of 
imprO\cd \arietic' through the generati on a nd tran,fe r of tcch
no logy. 

3. To d e\c lop basic princip ie~ and conccpt \ for \ecd pro ducti on. 
handling. and marketing in ord e r to incrcase the U\C o f impnn·ed 
\Ccd of thc be~ t va rietics by thc ' ma ll fa rmer. 

lmplication~ of the Objectives 

It wa~ c lear throughout the co nfcrencc that thc abmc obtecti\e' \\ere 
rntc rprcted a' a ... king: How can impro,cd 'ecd . \\ hethcr rm provcd h~ the 
farmer him!.c lf or through agricultura! \Cr\ rce' \llpportt·d h~ the gO\ ern
men t or b) pri\ate indu -., tr~ . contri hu te 10 t hc productinn. prod ucti\ it\. 
a nd wc ll-bc ing o l th e ~ma ll. limited resource fa rme r'? 

10 



Sorne Conference Highlights 

This was probably a fi rsl fora n in1erna1io nal confe rence held !'>pccifically 
to sludy many aspecls o f seed lechno logy as a mechanism lo improve 
produclion. produc1ivi1y. and lhe wel l-be ing of small. limi1ed rc~ource 
farmers. 

Wh ile the majori1y o f participants represen1ed agrono mic professions. 
1he conference was mullidisciplinary. wi lh attendance b y genet icisls. 
produc1ion agro nomisls, administrators. econo mists. and. of course. seed 
specia lists. Based on the number of count ries ( 15). of i nslitu tions ( 44 ). and 
of professio nal experience such as world bank ing . administrat ion. de
velo pment projec1s. a nd uniquely focused resea rch. lhe confe rence wa~ nol 
o nly multidiscipli nary but a lso covered a broad spec1rum of cxpcricnces. 

lt is not surprising. therefore, that many diffe ren t sugges1ions a nd 
recommendations were made to improve the use of seed by thc small 
farmer. What is surprising are the similarity a nd com pal ibility among the 
concepts . s1ra1egies. and melhodo logies pul fort h . 

In addil ion 10 general slralegies thal mighl be employed in l he besl 
inleresls of small farmers. the re were specific. concrete recommenda tio ns 
for lhe d eve lo pment of l echno logies. some detailed commenls aboul 
research and extension . sorne unique ideas for projecl d evelopmcnt. and 
sorne crilicism of governmenta l policies. 

A New Technological Approach for Seed? 

Much more lechno logical a 11en1ion is be ing given lo the s mall farmer 
toda y than jusl a few years ago. Much litcrat ure. <:~ lthough re lat ive ly new. 
can now be found p ro posing th a l resea rch be o ri en1ed more specifica lly 
toward lhe client . 1ha1 new techno logies be eva lualed unde r farmers' 
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conditio n'. and that thc clicnt fnr technolog' be a participan! in 
C\'il 1 u a 1 ion~. A 11 h o ugh t he re a re d ocu mcntcd ca se' uf fi r't-ha nd expcricnce 

in p ro jech . in ~ titut i on ~. and methndo l ogie~ directed ' pecifica ll y to bri ng 
more re k va nt tech no log~ to t he sma JI fa rmer ( Za ndq ra el al. 198 1: Wa ugh 
1975. 197X. 19X2: H ildebrand 1981). much of the lite raturc is conceptua l. 

a nd therc i' qi ll onl~ limitcd expcriencc with this ne~. cl ient-oricnted 
res ea rch. 

H m\C\er. it wa, evidcnt that man ~ of thi' group had comiderable 
exper ience in \Hnking w1th sma ll fa rmer'. had clirected their sc1entific 
effort ' towa rd the m . and \\ere in a po,ition to rela te meaningful 

ex periences and ideas about the ti'e of im proved 'eed b y ' mal l farm crs. 

Somc of the freque ntl ~ mentioncd specific ideas. ahout wh ich thcre 

'ee med to be a con~e nsu <.. were: 

12 

l. Thc lúmer's bas i' for C\a lua ting. ' 'a rieties is frcquen tl y diffcrcnt 
from t ha t o f th c p lant breed cr 1Pocv. pagc IX). 

2. The scienti st sho uld de ve lop techno logies specifica lly fo r the sma ll 

farme r a nd in o rder todo so will ha veto unde rs tand his conditions 
th roug h st udy, dialogue. and direct expcrience (Yelasquez. rage 11 6 ). 
Nevcrthe less . fa rmer-o riented goa ls a nd crite ria in the developmen t 

of new variet ies will not be su fficient: new techno logies will necd t o 
be eva luated under co nditions of the small fa rmer. a nd with his 

participation. 

) . Sincc the bcginning. o f c rop c ulti\ati o n. sma11 farmers haw bee n 

' uccessful in savin g the ir own seed. but thci r tcchno logy can be 
im p rmcd ( D ougla'. pagc 2 1. Delouche. pagc 26). 

4. The ~ mall fa rmcr should prohabl~ reccive diffc re nt assis tancc in 
improvi ng his varic tics a nd seed qua1 it y. d epcnding u po n whe the r: 
(a ) he saves his own seed. o r (b) he purchases seed. 

5. Sced a<; a sma ll farme r business. cit her on a g.roup o r indi,·idual 
ba<.is. migh t be eqa blished with in co mm unit ics (Poey. pagc 11 0. 
Yc lúsquc7. page 116. Lewe rc n7. pagc 11 2). 

6 .Pri va te initiativc has been mo re effic ie n t and effec ti ve in many 
cases of secd p roduction. hand ling. sto rag.c. a nd d is tributi on tha n 
govcrnmcnt prog.ra ms. bu t ex tra effort is necdcd in reaching '111a ll 

farmers. 

7. Secd quali ty ~tanda rd.s of dcvdoped countrÍt''- ~h o uld nllt he 



applied so stric t ly in dcvelopi ng countrics. especia lly in the ca5c of 
-.mall fa rmer-.. 

Available Technology 

Thnc is a myriad oft cchnology now ava il ablc. So mc o ffers promise of 
thc ki nds of t cchno logic~ ncedcd by sm all farmc rs. T he q uite com plete 
outl ine oftcchnolog~ fo r producing. prcparing. a nd hand ling reproductive 
ma teria l for cassa\a i, an outstandi ng cxarnple of having tech nolog~ 
a\ailablc but little of it bcing a pp lied ( Lei hncr. prese nted b;. Cock). T he 
t~:cholog~ for pota toe' i-. anot her exa m plc. 

Thc fa rmer alrcad y has muc h good techno logy. but its me is not 
univ~:rsal: in fact. tcchno log;. must be changcd, depending upo n thc 
conditions oft he farmer and the a rca in which he Ji ves. Howe\ er. -.cicnti'-!s 
ha\ e be en slow to understa nd this. lt is e\·ident fro rn t he number of case-. of 
farmcr technolog;. citcd. t hat prod uctio n agronorn ists. pla nt b rceder-.. a nd 
-.eed 'pccialisb ha\·e begun to understand \rnall farrner tcch nolog~. 

Successful Experiences 

Thcrc a re na m pié' o f succc". btll t h e~c sccmi ngly lw \ 'C not b~:cn q ud ied 
'ullicien t l~ !Martinet. pagt· 7·L a nd nthe r,). 

Role of Go\'ernment 

Actio n taken by gO\e rnmen ts to p romo tc imprmc sccd has not al wa~s 
been effcct ive. Severa) rcasons a re ment io ncd in thcse p roceedings . Fail ing 
to ha ve seed easil y a\'ai la hl e to the fa rmer a l thl· right ti me fo r plant ing was 
onc of thc most frequen t l~ me ntioned p roblcms 111 gm·crnmenta l pro
grams. 

Research and Exten ion 

Tech nology gc nerat ion is eiTecti ve o n ly when thc t ech nolog~ i' used by 
fa rmcrs . Today much tcc hn ology is no t bcing used . So mct imes. the 
tcchnology is no t a ppropri atc. In ot her cases. the tra ns fcr mcc han ism i-. 
wcak. Clo;.e coordination of cffo n s h~ re sea rch and c.x tension is of primar~ 
impon ance. Extension agcnh can p<~rtic i patc in thc C\a luation o f llC\\ 

technolog.ie-. wi th farmcrs ( Wa ug h pag.e ó~). In t h i~ rnanner. th e~ ca n learn 
about ncw tech nolog~. crit ici;c it object ivel~. providc in formation to 

. rcsea rchcrs. and be bettcr preparcd to help farrncr~. 

Marketing and Distribution 

Rega rd lcss ofwhether tlw org.an itatinn i~ puhlic n r pri\atc. di,trihution 
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i~ freq uent ly a bo ttlenec k. especial!: in the delivcr: of ~ccd in arca'> 1\ith 
limited infrastructure. 

Much nf thc problem i ~ a log.i'>lical one of tran<.pnrta tion and '>lorage 111 

orde r to h:l\e thc rig.ht amo unt of ~eed in the right place at the right time . 
f: ., pe<.:~al l: in g.mc rnme nt program \. h(H\ ever. bureaucrac: and the 
re,ulting. incficienc: are major ca u~e~ for thc lad. nf good dJ \ tribut ion. 

1 IO\\ C\C r. marl-. et ing and di~t ributi on ¡wr 1c are not al\\ a:' rc~pon,ible 
fo r thc low mark eting resulb because: (a) too frcquentl) the variet: is not 
what thc fa rmer wan ts. and (b) seed regula ti ons are too strict and limiting. 
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Selection and Production 
of Seed by the Small Farmer 



Quality and V arieta) Characteristics of 

Seed Saved by the Small Farmer 

Federico Poc) 

Small farmers commonly save part o f their grain harvcst to use as seed 
the following sea son. A n ana lysis of the practices followed and the reasons 
for them might well ser ve as a point of reference for those people a nd 
institut ions in volved in improving the prod uction an d productiviy ofsmall 
farmers who d o not use much mode rn technol ogy. 

There are three catego ries of farmers who save their own seed: the 
subsistence farme r, t he li mited re so urce farm er, a nd the highl y conserva ti ve 
farmer. The first two ha ve majo r financia! and culturallimitatio ns. while 
the third saves his own seed for more specific reasons. 

In any event, the reasons for this practice are not d ifficult to determine. 
Sorne of them are: 

18 

l . Traditi o n. Within communttles o f sma ll farmers, deep-seated 
customs beco me es tablished as measures of protection and survival. 
and these are difficult to modify. Fo r exa mple, the practice of 
saving seed offers so rne guarantee of yield and qua lity, while new 
vari eties may be a risk. 

The c us10m of saving seed, in sorne instances. is ba sed o n personal 
pride. o r on pride within t he community. In the Highlands of 
Guatemala, for example. it is co mmon to find famil ies who 
consider it prest igious to save their o wn seed and maintain the ir 
own va rieties which ha ve the characteristics they d esire and which 
are relatively s table in yield and q ua lit y. 



2. The amount of seed is s mall. The amount of seed needed for 
planting another cro p is importan! to the farmer. Fo r example. 
bea ns o r upland rice requiere m o re seed pcr unit o f land area than 
maize. In o me cases. o n ly a sma ll amount o f seed is required and it 
is easily handled . such a s ears o f maize which do no t require much 
space. Furthermore. th e ear can be hung under the roof abovc the 
s tove whcre smoke and movemcnt of dry a ir protect the g rain from 
mo ld and in~ect s. F o r ot her seed s the task might be mo re diffic ult 
under fa rm conditions. 

). Experience a nd cus to m . La e k of k nowledgc about ot hc r a lte rnat ives 
fo r s toring seed is common in such communities. An inefccti ve 
extension servicc. illiteracy. ore ven an un fortuna te experience with 
o ther sources o f seed may lead the farme r to save his own seed. 

In ~ome cases the far mer knows abo ut improvcd seed but his econo mic 
resources make it difficult to obtain the sced. and th us it is more practica! 
to save h is own seed . This farmer probably docs not seek seed in the 
markc tplace until he needs it and at that time it is scarce . Also the farmer 
ma y have sorne doubt about availability of seed at planting time. He 
prefers a sys tcm enti re ly under his cont rol a nd no t s ubjcct to o uts ide 
factors. An effective seed dis tribut ion system cstablished b y the Kenya 
Seed Company in Africa has been able to change th is traditio nal practice 
of small farmers. (lncreasing Seed Sales Especially to Farm ers with Small 
Hold ing~. Seed Fnt erpri~c Management and Marketing W o rk-.ho p. CIAT. 
\!la ~ I X-22. 19XI. 

Varictal Charactcristics 

Comparing thc -.ecd c harac tc ristic-. con~ide red importan! b~ the -.mall 
fa rmc r \\ i th t ho-.c con, idcrcd 1m porta nt b~ gcnct ici-.t-. will C\pla in. a t lea-;t 
in part. \\h~ farm er-. do nn t purc ha sc :-.Cl'd nf impro\'ed \'aric tic~. 

Rcgardlc'' ofthc crop. ,omc diiTacncc' ca n he found in thc niteria u-.cd 
h~ 'mall farml'f' and plant hn:cdcr-. to iden t if~ important -.ced cha rac tcr
i:-.tic-.: 

l. Yield . \\'hi le the plant hreeder -.cck' ma\im um ~icld -.. t he -.mall 
farmcr 'ce !.. -. a _\!Ood. hut -.tablc. ~it'ld. 1 ormall~ the gencuciq 
\\Ork-. undcr con tro ll cd conditio n;, that are favorable to yie ld . 
\\ hich cnntra '-1 ma rl.. cdl ~ \\ ith the ag.ronomic. ecnlogical. and 
cconomic condit iOil'- or the -.mall fa rmcr. Such fac.:tor' <ll"l' 110\\ 

bcing wkcn into con,idcrati o n in '{' 111 C pl an t imprmc ment pro
g ram ,. 

") Grain q ua lrt~ . l·or thc plant hrccdn. thc n>ncept ol g rain qualrt~ 
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ca n be \ery differen t from that of the ~ma l! fa rmer. Small farmer ' 
u~ua ll y de~1re ~pcc1 a l charancri\IIC' ~ uch a' a '> pccific culinar~ 
qua lity or re;.i~wncc to in,cct' du ring '10ragc that are not 
imponant in mark t:tmg commcrcia l grai n. 

3. Plant a rch11ecture . 1 he genetiCI'l con<.idcr' ma\imum ph~sioh)g1ca l 

effi cie nc~ in thc lorma ti on ol gra 1n importan t . while the 'rnall 
farmcr may be intc rcqcd in , ¡¡¡Jk , and leave' for Ji,c;.tock fced. 
con~t ruc t 10n . or othcr traditional u-..e, . 

4. Producuon ')~ tem . General ! ~. the plant hrcedcr de,clop;. 'anetics 
for mo noculturc. whilc the 'ma ll farme r u;.ua ll y prac tices 1111\ed 
pla ntin g and th ercfore i ~ intc n:'> tcd in ver~ ' pcc ific ag.ronomic 
charac t criqic~. -..uch a' matura t1on. Abo. the plant hreeder u-..ualh 
th1n k'> in term~ of mcchaniLation "hile thc '>ma ll fa rmer plant'> and 
harvest~ manua l) ~ . 

5. Seed quality. In '><1\ ing hi ' o \.\n 'eed. the fa rmc r does use 'ccd 
q ua 1 ity criteria ~ i mi la r to tho'c u~ed for com mercia l 'ce d. a lt hough 
he doe;. no t use t hc 'a me met hmJ, to éi'-'Ure qua lit ~ o f ge rmination. 

puri t ~. a nd ;.ou ndnc'" · Thc <,ma ll farmcr take' gn:at ca re 1n 'ced 
,e)ectio n. a nd hi ;. '>Cicc ti o n forcolor . ,ha pe. ' heen . "'c. te\turc. and 
~oundne'" is more cxacti ng than an~ mech a n i7cd cq uipme nt Ll'cd 
to procc" commc1cia l 'eed . 

Although thc'c concept' are imponant in the farmer·, dccl';ion to -..a,e 
hi s own ~eed and although they are dccply ingrained in hi;. helieb. he wi ll 
c hange when he find s adcquate rea;.on to d o so. lf p la nt breede r' a re 
succe,,ful in '>crecn ing for di ;.case and in,ect re'>istance. yie ld . \lab ilit ~. and 
o ther factor!. o f traditional intere'>l to the far mcr. then t hc farmer \\ill 
acce pt new vanetic~. 
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Practices Used by Small Farmers in 
Selecting and Maintaining Their own Seed 

Jo hn!-.on E. Do ug las 

Two basic ques tio ns need to be a sked : What d o we reall y k no w abo ut the 
sma ll farm e r and his ~eed ? Are we s ure tha t thc o.;eed which we have is 
definite ly better fo r him"! 

Sma ll fa rme rs. or their wi ve'>. ha \ e ~ucce~ full ~ ~aved seed fro m t he 
beginning o f c ro p cu lt ivati o n . They nor mally d o no t rogue the ir fi e lds to 
ma ke the c ro p mo re unifo rm althoug h diseased rlants are sometimes 
re moved . Most seed is ha nd-harvested when the ge ne ra l c ro p is ga thered : 
thus. mecha nical d a mage a nd weed seed s usua lly are not seri o m pro ble ms. 
The seed is no rma ll y threshed by hand o r anim a l po wer . sun dried . and 
cleaned by hand. Far mers have '>Oived thei r imect co ntro l a nd s to rage 
proble ms in ma ny wa~s . d epending o n the a rea. ma teriab a \ ai la ble. a nd 
the le ngth o ftime th e seed has to be sto red . Their storage meth od~ a re o f1 en 
succcssful beca use 1hey a re dea ling wi1h <; ma ll qua m ities o f \eed . Sced 
surveys have te nded 10 sho w 1ha1 1he seecl is no tt cs tcd fo r via bilit y be forc 
pla nt ing and thal no ~ecd trcatmenl is used. the sccd freq ucnt ly has a nice 
a ppca rance. Anyone o fTc ring seed to the sma ll farmc r musl ha ve seecl tha l 
looks as good a~ o r bctte r tha n what he a i read~ has. 

lnfo rma tio n is limited o n the quality o f seed p lanted b y small farm crs. 
The few seed surve ys made te nd 10 sho w 1ha t lhe seed sa ved is no1 of bad 
qua lity a ltho ug improvcme nt s can be madc. Frcquen tly. rrogra ms l O 

introduce ne w variet ies ha ve fai lcd beca use 1he sccd suppl y was r o or a nd 
the seed was o f lower q uali ty lha n 1 he seecl 1 he fa rmc r had sa ved . Th us. no t 
on ly does a va riel y ha ve to be betlc r but thc 'eed i1se lf must be eq ua lto or 
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hc11cr lhan l ile farmer\. own \eed ifsccd ofa ncw va ri el y i ~ lO be in l roduced 
... uc~:e,,full~ . 

. , he qualll~ or ~ecd ol imprmed \anellc' ¡, an c"cnlial factor in 
dclerminll1g lhe \UCCC~\ oran~ new crop improvemenl program. Efforts 
a re needcd lo hel p 1 he farmer do a better job of \a\ ing h ¡..,O\\ n \eed a' well 
a ... ln a ...... urc lhallhc \ccd <.,upplied from oul\Íde lhe farm ¡.., ofgood qualil~. 
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Recommendations for the Farmer 
to Dry and Store his own Seed 

L. G. Villa 

The foll owi ng is a bricf review and discus~ i on o f different sys te ms fo r 
drying a nd s to ring grai n in o rde r to conserve seed quali t y. These sys tcms 
are applicable to the small farmer's s ituatio n . 

The Problem 

Once ha rnstcd . ~ecd continu c~ "to li, c." and rc~ulti ng h ioc hc n11 cal 
rcac tio ns lcad to detcrioration in ~ecd qualit~. Aho. ~ccd ha~ man~ 

encm ics. such a~ bird~. fu ngi. insect~. a nd rat~ . whic h ca u ~c damagc . 

l·ollowing hane~t. ~ccd quali ty i~ affccted h~ thc amoun t of mo iq urc. 
thc te mpe rat urc. a nd ot hcr condition~ o f thc grain a nd lh cn\ ironmcn t . 
along with the time it i' c\po,ed toa gÍ\en \CI o f condition'. 

Whc n sa \·ing h i~ own ~ccd. the n . thc farm c r ' ho uld use pra cticc' tha t 
controlthc damaging conditions a' much a~ po~~ ihl e. 

Drying 

The purpo'e of dr)ing 'ced is tn red uce ih mo iq ure cont ent. \\lm:h 
reduces the action of in~cch and fun gi. and biochemical rcaction~ \\ ithlll 
thc ~ced . Whe n 1 he moi ~turc co ntent ¡., down to 12 to U perccnt. 1 he actHJil 
o f fungi i' prac ti call y ' to ppcd : <ll 9 pe rccn t, a 11a ck h) insec t' i' mini mal. 

Among drying systems applicable to conditio ns of the small farmcr a re: 
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l. Dryi ng o n the plant in th e field. Th e sun\ heat ca u~e~ d rying : thi~ 
low-cost method cxposes t he grai n to da magc b y bird ~ a nd in<.ects. 

2. Dr~ing platforms. This is a not her system using <.olar energy. 
Placi ng the seed b;. ha nd on the platform or patio reduces damage 
from bird!>. St irring t he mater ial while o n the platform accelerates 
drying. 

J. Cow red drying platfo rms. The sced. o nce on thc plat fo rm. ma\ be 
co\·ercd with plastic which ca uses a "grecnho use e!Tect" w ith higher 
tem pc ratu res and raster drying. lt i~ impo rta nitO s t ir thc material 
and a!low air to c irculate. The m oisture must ha ve a means of 
escape. 

4. Covc rcd structure. at air tcmperaturcs. Cribs a re s truc tu res in 
which ears o f mai zc a re placed. The outer walls are not solid . but 
ha ve spaces small eno ugh to reta in t he ea r bu t allo w a ir ci rcular ion. 

5. Dryers with a rtific ial hea t. without forced air(natural convcction). 
Thesc are special st ructu res designed so that hcated air pa s~e:-. 

th rough a tube placed in the center of a pl enum o r empt) <; pace. 
Th is heated a ir the n passes th rough a pcrforated fl oor o n which thc 
grain is placed . 

6. Dryers. with so lar heating. natu ral convccti on. In this typeofdr)er. 
the greenh ouse effect heats th e a ir . It ca n be combincd with system 5 

7. Forced a ir dryers. wit h air at ambienttc mpe ra ture. Fan-forced a ir 
pa sses thro ugh a perforated floor. o n whi ch the grain is stored . 

8. Fo rced a ir dryers. with so lar hea !ed a ir. 

9 . Fo rced ai r dryers. with artificia ll y heatcd a ir. 

Drying syste m selecti o n should be based o n rela ti ve advantage~ in a 
given situa tion . whic h wi ll va ry according to the en\'Íronmcnt. the farmcr\ 
economic s ituat ion. and his location. 

Storage 

The principal requiereme nts for sto rage are to keep thc seed cool and dry 
and to protect it from insects and rats. The fo llowi ng sevc n recom
menda tio ns for s to rage can a lso serve as a check! is t fo r e va 1 ua ting syste ms: 

l. Dry t he grain well b efa re s to rage (lo 13 perccnt or less moiqure ). 
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2. Clcan th c grain bcfore ~ toring. Thc ~to ragc arca and container' ai"P 
should be clcan and free from old grain. du"l. qraw. and in,ech. 

3. Kccr the gr.-un cool through pro pcr ~election o t mataiah. 

4. Pro tcctthe grain from in~cct s b~ clcaning and dr~ ing it and b~ u ... ing 
j ll SCC II Cide~. 

5. Con\lruct the qorage arca so that it ¡., ratproof. 

6. Kecr the grain dry. The root mmt not lea k . Sac k" o f grain , Jwuld 
1101 be s torcd dircctl~· on t hc noor o r agai n ~t wall. 

7. Check thc storcd grain periodically. 
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Seed Quality Guidelines for the Small 
Farmer 

Jame. C. Delouchc 

There are l'-' O di ffercnt aspects to seed qua lity gui delines for the small 
fa rmcr: (a) g.uiJcli nc~ for 1 he ~m a!! fa rmcr \\ ho ~:n e~ h i~ O\\ n ~ce d. a nd ( h) 

thn~c for a ~ced rrog.ram or indu~try that r roducc~ and marke t ~ ~eed for 
th t: 'ma ll farmer. 

For the Small Farmer Who Saves Hís Own Seed 

Much thought. effort . a nd investment a re being focused o n the 
deve lopment ofprograms and/or industries for the productio n and supply 
o f secd fo r small fa rm ers. H owever. vírtua ll y no attention has been given to 
thc "seed ~aving" practi ces of farmers. which are the so urce of at least 80 
percent o f the planted seed o f the main c rops. Seemingly there is 
reluctance. if not aversion. to consider these practices asan importan! 
resourcc in agricultura! deve lopment. 

There is a perception among some key pe rsonnel that farmer-saved seed 
is "bad" seed and that replacements ofthis "bad" secd with seed produced 
b y a progra m/ industry will a ut omatically elevate production. The re
placement of farmer's seed with improvrd seed can increase production . 
b ut the increase will rcsu lt from superior genetic potentia l rather than 
because it was obta ined from a mod ern seed índustry. There a re 
cxccptions . of course. but the exccpt ions wou ld befar fewer than th e case 
in which th is scena r io would be va l id. The point is that the benefit of a seed 
rrogram/indu stry de rive prima rify from the inhc rcnt superiorit y of the 
varieties rather than the fac t that the seed is produccd and marketed under 
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regulated conuitions. Thc imp lication is that a secJ program/inuu~tr~ 
must be ba ~cd o n varietie~ that accrue advantages to the farm er. 

There a re at least th rce commo n miscom:eption that shou ld be 
corrected so that we vie'A the farmer'l> practice of saving ~eed in the n ght 
light: (a) farmers in countri e~ with atha nceJ t cc hnolog~ hu~ all the ~ccJ 
they plant. (b) in planning for seed ~ uppl y. total resuppl ) each ~ear i~ thc 
goa l. and (e) sced that d oc., n o t meet th e qua lit y s tandard~ o f aJ,·anced
technolog~ co untries is no t good sced . The'>e misconceptiom hinder the 
development o f a commcrcia l seed industr~ for the greate-,t benefit of thc 
farmer in dcveloping countries, and they impede action that migh t he 
taken to improve the farm cr 's practice of saving his own secd. 

Improvement of seed saving practices 

Seed savi ng has sustained agriculture for tho usand. of ~ears becau'>e 
farmers have worked o ut procedures for saving seed o f the traditio na l 
crops grown in their region. Nevertheless. improvements can be made. 

Maintenance of varieta l purit y. Th is is no t di ffic ult with se lf-po llinatcd 
:: rops. Precautions ha ve to be taken to prevent mechanica l mi xing during 
harvest. o n drying floors. and in storage . In the case o f c ro~s-pollinated 

crops, farmers ca n be taught to isolate small seed plots ancl rogue off-type 
plants. 

Maintenance of germinal ion. Farmers ha ve so rne k nowledge a bout the 
viability and vigor of seed and understand that the re is a diffe re nce 
between seed and grain fo r consumpt ion. There are many things a farmer 
ca n doto ma intain seed germination. H arvesting early and drying ra pidly 
to reduce da mage from e\posure to the \\Cather a re exa mples. In ~ome 
clima tes. it may be a good pract ice to planta small seed pl o t ~o that thc sced 
matures after the ra ins ha ve ~ topped. Subsequent s to rage i!> also impo rtant 

(Villa. page ~.\ ) . 

Seed-borne diseases 

Fa rmers need to be tra m ed in how to pro tec t thei r cm ps fro m '>eed
borne diseases. They sho uld be trained to recogni7e disca~c. to cli sca rd 
diseased grains. and wh en and how to obta in c lean secd from out.,idc 
sources. 

Non-traditional crops 

Farmers often fail when saving seed from intro duced cro p~ si nce th crc 1\ 

no accumula ted communit~ expe rience with the seed of the new crop. For 
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ex a m pie. the practiccs for saving rice seed do not work well fo r soybea n or 
unn ower seed in term o f maintaining germinab ility. 

Quality guidelines 

Seed with hi gh qua lit y in a ll attr ibutescanno t beexpected from fa rmers 
who save the ir own seed . The three main q uality aspects tha t should be 
given most a!lention are: (a) va rietal purit). (b) germi nation, and le) 
freedom from ~eed-borne discascs. 

lt is n ot implied that o the r quality features should not rece ive a ttentio n, 
but even in dcveloped countries, good crops may be pro duced wit h 95 
pe rcent purit y and with germ ination as lo w as 60 percent. 

Quantities 

The key to the farmers' success in sa ving seed is the s mall amounts that 
need to be handlcd in a special way. It is much casier to maintain quality on 
50 o r 100 kg of seed than on many tons. This is the reason wh y large 
far me rs tend to buy rathe r t han save seed. 

Seed Supplied to S rnall Farmers 

Th e premise on which to es tablish quality guidelines for seed supplied to 
<;ma ll fa rmers-or to a ny farmer-shou ld be: Seed supplied to farmers 
o ug htto be higher in quality than the secd they save for their own planting. 

A farmer who purchases seed expects the seed to have a good 
appcara nce and to perform we ll when plan tcd. lf it does not meet thcsc 
reasonable expecta ti ons. the fa rmer will rel y on his own seed if he ca n. 

ln itia l seed program/ind ustry develo pment efforts have been se t back 
beca use the seed s uplicd was notas good as that which t he fa rmer saved. 

QuaJity standards 

Quality sta nd ards a re . a nd sh o uld b e. a con cern in the produc tion. 
handling, a nd mark eting o f seed. But th e standards of Europe or North 
Amcrica are no t necessari ly what a re needed in deve lo ping countries. 
Th cse s tandards are n ot ju~t t hose o f'an ex perienced and well-financed 
seed industry. but are a lso standards for tempera te clima te seed indu~tries. 

No t o nl y are cl imat ic conditio ns a nd ma nagement differe nt , but t he 
requ irements of develo ping countries a lso differ from those of d evelo ped 
countries. Let 's take pean uts as an exam plc . The fa rmcr in the Uni ted 
Sta tes buys shelled pea nut sced for p lanting beca use he m ight necd a ton or 
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more, which is more than he, his wife. and chi ldren can shel l. This seed. 
stored under refrigeration , is expensive. b ut there is li ttle a lternative. Seed 
programs in developing countries ofte n believe that the peanut seed they 
hand le sho u ld also be shelled. Shelling would reduce bulk in handling. 
s torage , and transpo rtat ion. but will grea tly sho rten the seed'~ viable Ji fe. 
especially in the humid tropics. In most develo ping coun trics. pea n ut seed 
can be supplied in pods and she lled by the farmer and his fami ly. Thus 
there is littlejustifica tion for ''shelled" being part ofthe quality standards. 

Qua lity standars sho uld be rea list ic a nd achievab le. Sta nda rds should be 
r igid for the most important facto rs, ove r which the . eed produce r has 
good cont rol. T hey shou ld be \ess rigid for those factors not under h is 
control. Standards m us t be reasonable. The m ight be lo w a t firs t an d then 
ra ised as the industry ga ins experience. 

Action needed 

There is a dearth o f information o n which to base real istic standards. As 
an example, the duration of a ger mina tion test needs to be based on the 
response time o f differen t kinds ofseed under va rious s torage condit ions. 
But sto rage responses over time ha ve not been charted. or no one has taken 
the time to summarize the data. O ther examples ca n be ci ted. There is a 
need to compi le , in terpret. a nd use the da ta base tha t is accumulati ng in 
many countries. 
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Guidelines for the 
Production and Selection of 

Cassava Reproductive Material 

Dietrich Leihner 
( Prcsented by James C ock) 

The use o f cassava " s takes" (pieccs of main s tems and branches) as 

··seed" has been so very common in the production process. and 
a pparentl y so ea~i l y ca rried out. that the possible applicatio n of improved 
techno logy has been almos! totally neglected. H owever. in this prel imi nar~ 

re port. it is now forseen t hat the productio n. ~c lection. a nd handling of the 
stakes ca n be a dctcrmining fac tor fo r im pro ving cassava product ion. 

Poor qua lit y s ta kcs ca n ca use losses in t he pla nt populat io n during the 
ini tial growth phase. to t he det rime nt of productio n. Also. di scases and 
insccts ca n be tra nsmitt ed by the ~takes. 

The following concl us ions are drawn fro m work conduc ted b y C l AT. 
Firs t. it sho uld be ment ioned that the variety and agronom ic practice~ used 
fo r the seecl so urcc affect the results. 

l . Vigo rous pla nts. with erect growt h charac tcris t ics. have grcate r 
poten tial fo r the p rocluction of stakes. s ince such varieties have 
more m a in s tem a nd ~econda ry bra nches from wh ich to ta k e ~la k es 
o f adequate s i7e. 

2. The older the pla nt , the grater the potent ia l for producing stakes. 
H owever. thc o pt imum age for pro d uction of the highest qua lity 
stakes is n ot known. 

3. St em~ o f in te rmedia te age . tha t is. the mide! le or highe r pa rh of thc 
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pla nt. a re mo re appro priate fo r seed than the o lde r part\ o f ti> 
p la n!. eve n tho ug h the o lde r pa rt s produce qa k e~ tha t ger mina tt: 
more vigorou~ly. 

4 . Thc h igher the popu lation ofm o ther plants. the grca ter the n umbe r 
of c uttin gs per la nd a rea . altho ugh the> may \\ eight b .s. 

5. Ad qua te ~o i l fe rtility is impo rtan! fo r the p rod uct ion of a good 
num ber o f c uttings per unit o f land . 

6. Pro tccting the m othcr p\ants against di~casc . in '-.CC t>. a nd wced \ i~ 
high ly im po rta nt in as~u ri ng sa ti sfa cto ry produc ti o n o f ~eed 

ma teria l a nd avoiding disease tran smi ss ion to t hc ncw c rop . 
1\dvisablc prac t ices inc lude the visua l se lecti o n of h cal t h ~· qak e,. 
Me ri <; te m c ulture is another me thocl that mig ht be uscd to produce 
hea\th~ mother p\ants. 

Once th e s ta kcs ha ve bee n c ut. selectio n sho uld be based o n rccogni l' ing 
sympto ms o f d efects such a s disease. o r physio logical cle fec ts which may be 
causcd by insec ts. This sel ectio n is based o n visual criteria. 

l. The presence o f systemic pathogens might be de tected vis ua lly as a 
localized infectio n. in which case the s take sho ulcl be d isca rdecl . 

2. Like wise. s takes wi th insect clamage sho uld not be u~ed . 

Fina lly . a d cquate ma nagcrnent of the stakcs th cmse l vc~ is important. 
such as m a k i ng a rectangu lar cut rat her t han a slan ted o nc. a nd m a k ing t he 
stak es at lca st 20 cm in le ngt h . a nd then p ro tec t ing the m fro m phi sica l 
darnage. If it is necessary to store t he s tak cs. it '-. ho uld be clone 
a ppro priat ely. and the s takes should be treat ed ch em ica lly to pro tec t 
agains t insects and pathogens befare plat ing . 
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Guidelines for Producing 
and Selecting Seed Potatoes 

Anibal Manare~ 

The re are t\\o procedures that can be ad o pted b y smal l farmers for 
producing po tatocs fo r seed: 

l. Planting smallloh especially fo r seed . and 

., 
llsing l ow-t:o~ t . on-fa rm sto rage . 

Planting S mall Parcc ls for Seed Production 

Thi~ proces\ qans with the farme r identifying and marking his best 
plants in the ficld. Thcsc a re har\'cstcd and stored separatel~. At thc next 
seeding. the farme r es ta blishes a sma ll pa ree! specifically to produce seed. 
Some seed from this plot i~ harvested to repea t thc seed plo t the fo llowing 
;.car. and thc remainder is used as ~ced fo r the normal planting fo r 
comumption or sale. Thi~ proces~ is repeatcd for each crop. 

Low-cost On-farm S torage 

Pota toes s tored in th e da r k use their cnergy reserves to produce spro uts. 
rcsulting in wrink led pota toes. Th c sprouts g row more fram the cnd ofth e 
potato and inhibit ~prouting from the o ther .. eycs'". D espro uting. '' hich i ~ 

u ' uall~ do ne befare \eed ing. cause ~malllesiom tha t all o w bactena and 
fun gi to enter upo ng p lant ing. Germ inatian is poor. and plant papula tio n 
a nd yicl d are rcduced . 

Sin1ple. inexpensivc \ torage ho uset.. \Vit h adequate \'Cnti latlon and 
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indirect light have bee n designed. This diffused light inbibits cxccssivc 
spro uting. but a ll ows short a nd vigorous spro uts. These pota toes a re bct ter 
for seed than potatoes storcd in the dark . 
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Panel A 

Theme 
Practica} Recommendations of 

Selection and Production 
for the Farmer who Saves 

bis Own Seed 



Rice 

Do ra ncé Muño7 

Under lrrigated Conditions 

l. The governmen t selects the recommended va ri et ies a nd produces 
and se lls pure. hi gh-quality seed to farmers . 

2. The small farmer: 

a. Shou ld se lect the best area possible fo r prod ucing seed (good 
feni lity. freedom from weeds, etc .). 

b. Sho uld pract ice t ra nsplanting fo r the producti on of his own 
seed. 

c. In so rne cases, should thin the planting 20 days after trans
planting. 

d . Shou ld rogue plants that are not typica l of the varie ty seeded. 

c . Should clean seed to eliminate impurit ies and trash . 

f. Should break the d o rma nt period befo re seeding. 

3. l t is recommended tha t small farmers orga ni ze coope ratives or 
as~ocia t ions. 
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Advantages of Transplanting 

l. Prcpara t ion o f the land fo r tran spl a nting is done unde r n ooded 
condition~. wh ic h reduces the po pul a tion of weeds , volunteer ri ce , 
a nd red rice. 

2. Weak and a bn o rma l plants can b e cli minated in the seed beds a nd 
no 1 t ranspla nted . 

3. lt is ea s icr 10 e limina te off-type plant~ a fter transplanting beca use it 
is ea sier lo idcnt if~ each indi vidua l planr. 

4. T ra n splanti ng produces h igher yields and red uces th c cost o f 
productio n pcr unit weight of seed . 

5. A k ilogra m o frice seed produces mo re seed b y tra nspla nting tha n 
b y o thcr me t hods o f seeding. Thc ra tio o f seed pla nted to seed 
ha rves tcd w hen pl a nting direc tly in dry soi l is 1 to 33. whereas wit h 
tra nspla nting i ~ it is abo ut 1 to 290. 

Disadvantages of Transplanting 

l. T ra nspla nting is no t feasible witho ut adequate labor. 

2. Under upla nd conditio ns: 

a. Trans pla nting is no t possible under a ll condit ions where 
upland rice is gro wn. 

b. lt is impo rra nt to selec1 the lo wla nds wilh the bes t m oisture. 

Specific Recommendations 

l . Any equipmc nt used fo r harves ting seed sho uld b e clean and free 
from o t her sccd in o rde r to avoid contami na tion . 

2. The har \'est sho uld be d o ne wh en the g ra in has approxima tc ly 14 
percent mo ist u re . 

3. Seed that wil l be ~ tored for mo re tha n two mo nt hs sho uld be t rea tcd 
wit h in ~cc ti c idc. This seed wo uld n o t be suita ble fo r h uma n 
con sumptio n. 

4 . G erm ina tio n sho uld be al leas t RO percenl befo re seeding. 
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5. Seedi ng should be done o n time . \\ith adequa te fertili7a t ion and 
control of in<.ects and disease . 

6. For transplanting. it i~ necessary to make 10 ~ced bcJ, of 1 m\\ ide 
by 20 m longforcach hectare to be plantcd. Each secdbcd will nced 
2kgofseed. using IOgrainsforcach rowof 1m in length with lO cm 
bet wee n row~. 

7. The recommcnded diqa nces \\ hen tran'>plan ting are 20 cm bctwcen 
plant~ and 30 cm between row~. 

8. Whe n it is no t pos!> ible to transplant. a gra in dril! should be li\Cd: 
seedi ng sh o uld be ata rate of 60-70 kg/ ha . Thc distance bctwccn 
rows ca n va ry bctween 15 and 30 cm. 

37 



Beans 

Oswaldo Voy!test 

Basic Premises 
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l. Beans are grown predominatcly by ~mall farmcrs. 

2. A largc portion of the production is fo r family com~umption. lt i~ 
estimatctl that 30 percent of thc production in Latin America is 
consumed by the producer and hi~ family . 

3. Seed rcpresents 30 to 40 percent of the production costs. 

4. Since beans are self-pollinating. there is no great degree of genetic 
contamination resulting from the farmcr ~aving his own seed. 

5. There is great diversity in the 1) pes of beam produced in differcnt 
localities. which makes it unattractive for priva te eed co mpame'i to 

produce and distribute seed for the small farmcr. 

ó. Th ere are many bean production systems: the majori t y of ~ma ll 

farmers grow beans in association wi th another crop. frequentl y 
mai7C . anda large number of the varietic!t are climbing types. 

7. Diseases a re o n of t he most important limiting factors to bcan 
production. and the most important common diseases are trans
mitted through seed. 



Conclusions Based on the Above Premises 

l. 

1 

The ~ ma l l fa rmer general ly prod uces h i~ own ~ced . 

Therc ¡.,a broad range of seed qualtt~. which renect!> the different 
t~pes of farme rs wh o produce beans. 

Steps in Producing Seed by the Small Farmer 

l. Obtaining the bas ic seed to start his own seed prod uction: 

a. Co mmerc ia l seed sources. which usua ll y d o no t cxis t. 

b. c ighbo ring farme r of kn own re puta tio n : th is is usually t he 
bc-.t option. 

c. Thc farmer's own pro duc tion . 

2. T he firs t seed increase from an original seed source: 

a. Selecta plot o f land s pecifica ll ~ for the seed increa~e. 

b Pro tcct this plot agai nst d iseases transmitted through seed · 

Common mosaic : Control aphids. 

Common "bactcnosis": El imina tc a ny infected spo t s 
within th e arca: use chemical treat me nt (such a s Koccide) 

Al1lhracnosis: Use chem ica l trea t me nt suc h as Be nlatc . 

c. Ha rve~ t the bcst pla nts. 

d. Sclectt he be!>t fo rmed grain \\ itho ut <>po ts \\ h1 ch 1mght ind ica te 
infcctJOn. 

J. For furt hcr ~eed increa~es: 

a . 01\Jdc the fie ld into two parts. one fo r grain fo r comu mption 
and the o thc• fo r ~t:cd. 

b . For cach hecta re pla nned for production th e ncxt ycar. 
cs tablish a ~ccd plot of .01 ha. It i~ assu mcd tha t 5 kg sccd. 
seedcd in 1000 m 2

• will produce 100 kg :.ccd . Allowing fo r any 
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germinatio n problems because of poor storage, lhis would be 
cnough to seed 1 ha. 

c. Seed for a lo wer planl popula 1i on for seed production 1ha n for 
commercial produclio n: 

Bush l ype· For commercial produc1ion. plan for 200.000 
planls/ha. using distances of .5 10 6 m be1ween rows. Fo r 
seed produclion plan for 100,000 planls/ha. using dis
la nces of 1.0 10 1.2 m be1ween rows. 

Ch mbing 1ype: For commercial production. use 120.000 
plants/ ha in associat ion with maize in ro ws 1.0 to 1.2 m 
apart. For seed productton. use sa me plant populalion and 
d ts tances but use woodcn stakes ra thcr than seeding with 
maize. 

d . C ultura l practices. 

Appl y insecticides to bo th commercial a nd 'eeJ pr1 duc
tio n arcas. 

Use fungicide on the seed plot. 

lnsofar as prac tica(. use thc bcst pos!>ible agronomic 
practices such as fertilization. wced control. irrigatio n. etc . 

c . Elim inate any off-t ypc o r di seased planls, prefcrab ly befare 
n owe ring. 

f. Harvest the best plants for seed , elimi nat ing pods th at are 
~potted o r deformed . 

g Eliminatc small grains by screening: c limina tc bolh sma ll and 
sgo tted seeds. 

h Store the seed in a cool, dry location after treating with 
insccticide. 

Thcre a re o the r consideratins but these may not be within the control of 
the \mall f<trmer : 
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An ¡,o latcd plot 111 an arca having a dry dimate •~ recom
mended fo r seed pmduct""• 

Sccding • ~ th>nc prcfcrably during th cir dnc r -.c:a son. 



J ~olati on of the p lot for ~eed prod uc ti o n ¡, des ira ble. 

!1 riga!Io n !>hould be by grav it ~ rath er than b y sprinkl er. 
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Maize 

J. Barnett 

Sma ll farmen. ha ve be en selecli ng 1hei rO\\ n mai7e 'eed for 1 housa nd' of 
yea rs. The problem no\\ i ~ 10 find how 10 impro\e thi' lime-te\led c; ~~tcrn. 

Farmers prac1ici ng rnass se lection usual!~ rnakc 1he sclcctionsafter thc 
harvest and th m the plant type is not obscncd. Thc~ 'ometlrne' <.,elect ~ecd 
at ha rvcst but usual! y sc lect large ea rs with la rge grai n. The la rgcr ear~ tcnd 
to come frorn latc-ma turing plants. Fa rmcrs frcquen t ly ~ta t e that thq 
would li k e a sh o rter p la nt type. The rnass sclecllon t hey practicc. hü\\ C\ l'f. 

undoubtedly sclects for tall. late rnatunng plarw •. 

The farmer sho u ld es tirnate the arnount of \Ccd rcquircd for the 
followrng yea r . The amount required rs rel;tted to wlcction crrteria: itlarge 
a rnou nts are needed. he has le~s opportunit~ to appl~ wlecuon pre,surc. 
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Following are suggestions to the fa rmcr for 'a' rng hi' O\\ n mai7e ...ccd: 

l . Make the selcction in the field beforc han c't rn ordcr w takc plant 
type into account. 

2. Selec t ears o nl y from plant' of hi' idea l plant t~ pe . Thl' objecti\c at 
t hi' poi n t is not to ha rveq a 11 the ~ced needcd fm t he folhl\\ r ng ~ca r. 
but to obta in \ced of thc de ... ired plant and gr;rn qua lrt ic' . In thi' 
case he can a ppl ~ hea\') selec ti on pn:ssurc. 

~- In order to ha ve "ecd for thc following :-enr. a second ~election i ~ 

made in the field . 



4. The ~ecd selcctcd in limited quantitic' lor idealt~ pe ¡, th c: n \ceded 
in an 1\ola tcd plot-l'>ola ted eit hcr h~ d1'ta nce nr h~ 11 111~· of 't·c:di ng 
\O that it ~illnot be conta mi n;llccl \\lth pollcn fro m olhcr ploh. 

5. Th i~ i~ol atcd plot th cn heco mc'> thc '>eed ~ oun.:c. fo ll<m ing \IC:P'- 2 
and J 111 con~ccuti vc ~cars. 
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Sorghum 

Vartan Guiragossian 

Tcchno logy relevan! to the conditions ofthe client ca n be generated o nl y 
b) a multidisciplinary approach to agricultura) resea rch . lt is •mpo rtant to 
know the c licnt and understand his needs in order to o rie nt resea rch . New 
techno logy should be va hdated o n farm s. and bo th bi o logical and 
socJocconomic aspect~ sho uld be considcred . Sorne spec•fíc points thar 
sho uld be g1vcn closc attention follow . 
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l . Productio n potent1al ofthe va ri ety sho u ld be as high as possible but 
11 sho uld also be s tablc. Potentia l farm production and s tability can 
be dc tcrmined o nl y by testing under farmers ' condition s. 

2. Culinary qualit y should be tested . 

a A~k the fa rmer 

b. Laborator) testmg 

Seed color: endosperm red/whitc. ye llow (alkali test) 

Gra in texture. -;oft r :· ""nClosp. rm 

Amount of tanin (low level IS important fo r human 
cons umption) 

Arno unt of phenol: phcno l contcnt should be low to av01d 
discoloration o f tortillas 



- Keeping quali t ies of the IOrtilla~ 

3. Agronom1c cha rac tenstics 

a. Maturit ~ 

Earl~-ma1Uring va rieties a re ~o metimc~ im ponant to fit a 
ro 1a11on or 10 escape drough l. imecb. o r bird~ . 

La ter-matunng varieties are nccded fo r '-.eeding in a\\oc.a
tion wit h ma i7e 

b . Plan! heigh t ca n be impo n a nt for ~mall farmers wh cn thc~ '' i~h 
10 use leaves and s talk . 

c. Sorne t~pes opf •nrgh um make ;1 regrm, t h. wh1ch allo '' ' a 
second harvest dt lnw co~t. 

d. In sorne va ri ellc~ a!! pan;.:ks :":":a iU oc. ul lhc \ame ti me. \\hic h i ~ 

importa n ! ior mecanized ha rvc..,t but ;~ not -c ... ~..,anl~ •m
po rtan! for the small félrme r. 

e. Sorne t y pe~ ofsorgh um ha ve opcn pa niclc~ anrl o t hc r.., cJ o..,cd 

Open pan1cles dr~ more rapidl ~ bu t are more ~u,cepuhlc to 

bird damage. 

f. Resista nce to insects. discase. and birds i.., importar, ¡_ 

g. lf somc gra m wi ll be sold acccptance in the market • ~ 

1111po rtan1. 
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Workshop A 

Theme 

The production, Selection, 
Handling, and Storage of the 

Farmer's Own Seed. 



Guidelines 

A. Do ~ou 1I111Ü. i1 i-. po"1hk. 1hrough 1hr u'r ofimprO\rd lrchnolog~ 111 
~ccd producllon. ~deciJon. handling. and ~loragr. lo impro\L' lht" 
qualil~ or lhr \CCd \a\Cd h~ llll' farmer'! Wh~'.' 

B. Prc<,cnl ~our Jtka' ahoul mclhod~ lhc ~mall farma co•n li'>L' 10 ' '"u re 
good produc1ion. sckc li o n in 1h c fie ld . handl ing. hancqing. dcaning. 

drying. 1rca1ing. packaging. and \lorag.e. 

C. Sugg.r'>l acl ion 1ha1 gmrrme nl ~. 1hrough rhc1 r inqi l ulion'. mighl 1akc 

10 imprtH'C lhc -.eed produced b~ lhe tarmcr. l ndl(:alr whal kimb of 

ins 1 i1 u 11on~ wou ld pla~ a role. a' well '" 1hei 1 'fli.!C lfic n:~ pon si bililic~ 
10 mccl 1his o b jcc1ive. 
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Rice 

Dorance Muño;. Coordinator 

Th i' work~hop group n:port~.:d umkr thrcc catqwri~.:' : (al 'Ct:d yual1t~. 
(b) mcthod.., and procl·Jure' the -,mall farmcr can u'c to lnl[)W\C 'c..:d 
quaht~. ami (e) t he rok of gmcrnmcnt. 

Secd Quality 

The g ro up fc ltthat thc qua lit~ of th..: ~ced prc~cn tl y uscd tw thc farmer 
can be improvcd. 

Th c majo rity of sma ll farmcrs use seed of improved varie tic ,. hut not 
certified: ot her~ use na t ive varic ties. 

Smatl fa rmers use seed of unknown o riging ami apply re,, or no 
practices to improve it. 

Methods and Procedures for the Small Fa rmer 

48 

l . Produce seed in new land free of '' eecb t ha t a red itficult to control. 

Land for seed producuon ca n he rotatcd \\ith othcr crup' 
in whi ch he can use hcrbicidc~ to con t ro l \\Ccth. 

Whe n the farmer wi~hc.., to c ha ngc varictie~. he -, lwu ld 
produce 'eed on lan<.l that ha~ not hc<:n 'own to rice for two 
-,ca so n-.. 



lt i~ recommended that progre'>'!\ e farmcr\ tw -,ekctnl to 

produce m :e ~ced in thcir bc~t fie ld '- . These farmer., l:an 
then di~t ri bute seed to ot hcr farme r~ of the region. 

1 Cultil'ation . 

l h e thc regular practicc~ of thc rcgion 111 produnng ~ccd. 

Sccd tha t '' 111 be u~ed to produce more sccd -,ho uld be 
selec tcd fordcmit~ by putt ing it in a container o fwa tcr and 

e lim .anting tho'>e tha t tloat. 

) . Selection in the ficld 

4 . Hane~t 

l'l iminatcoff-t~pe plan!'-. \I CCd\.and red rice from the,eed 
plot. 

Whcn thc la rmer''> land i~ too llmited to planta -,eparatc 

arca for secd prmluction. he \hould ~a1 ·c thc bc\1 planh 
from hi s regu lar production. ~elec t i ng. thc n umber or 
panicJe<; he c\ti m a tes will furn1~h thc 4uantit~ of wcd 
nccdcd fo r thc ncxt crup. lt 11 o uld be dc-,i ra blc to el i 1111 na te 

off- 1~ pe plant'>. 

The c:x tcmi on agcnt should hc:lp thc farmcr make thc 
'>elcl:tiOib . 

The cu'>lomar~ practicc' of thc: rcg1on can ht· 11 \t:d for 
hanc\ting. 

Ha nc\ling '>hou ld be done \lht·n the g rain ha'> 16 to ~O 
perccnt moi \ ture. Since thc farmc:r will not ha\'c c4 uipm cnt 
t o d ctermim: moist u re cont cn t. he: wi ll have w rclv on hi" 
opc:ricncc and thc expericncc of o the r' in thc rt·gion . 

5. Handlmg the '>CCd 

T hc cmtoman thrc:'>h ing b) hand ~ hould be d one in ckan 
a re¡¡-, 1 n order to <11 nid 1111 xing t he -,ecd "ith o t hc:r nct''- or 
gra lll'> . 
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ó. Storagc 

\\'hen it '" lll't:e.,s:H\ tn dr~ the "cnl lurthn. thi-. ran be 
done on a cemcnt platform. rall\a .... <ll' pla ... ttr. 

Set'd to h.: 'torcd lor more than l\\O month-. "hould be 
trea ted \\ tth lll,ecllnde. Once trcated.tt \\111 nnt be '> Uttabk 
lor human cn n-.umptton. 

The '>t'Cd -.Jwu ld be ... torcd 111 ckan bag-.. 

1 he -.ced -.. houl d be -.wred in a t: lcan. dr~. cool place" hich 
¡., "" wcll \Cntilated a' pm ... iblc . Th e ... acks of gra in -. hou ld 
be '-lnred on a wooden platform aml not p lat:ed directl~ on 
tht' !loor nr agaimt \\'alb. 

The Role of Go\'ernment 

l . 

.1. 

4 . 

so 

The ntcn<.ton agent ' hould ha\'C cqUtpmcnt and pcr.,onncl tn help 
thc larmcr 111 tht' .,eJcction and treatmcnt of \Ccd. 

In orda to illltiatc a "ced productton program for thc 'mall farmer. 
o r \\ht·n it "' tmportant to cha ngl' \aricttc,, the -.ccd ~hould be 
placcd \\lth a larmcr who is supportcd through suh'>td~ or credit. 

The go,·c rnmcnt should stimulate good sccd h y award ing pr11c~ to 
thc hc't '> mal! farmcr .... 

Rcs cart:h programs s ho uld pro duce improvc d va ricti es o p 
portuncl~. kccping in mind that thc ohjcctive ¡, to -.oh e prohlems of 
farmc rs in cal:h region. 



Beans 

Oswaldo Voyse t. Coordinator 

Th1' \\Or!..,hop g1oup ht.:lie\ed that the.qualityof<.eed u. ed b~ t he ~mal! 
fnrmer coukl be 1mprmed. becnu<,e thc princ1pal prohlem' are di,ca~es. 
wh1ch can he rc,ohcd by u:--ing pc,ticidc' and rc,i'-otant \aric tic, . Anot her 

prohkm i' t ha t fa rmer' pla nt be un' on the 'a me la nd ~ea r aftcr ~ca r. \\ h ich 
fa\ or' an increa:-,e in root di<,ea:-,c'. A third p roblcm i:-. the co mmon ly U\cd 
mct hod o f thre,h ing b~ po u nd ing wi th a stick . whi c h ph~sica ll ~ da mages 
the bca n ... 

RcCOI1111lL'lldél tlllll\ for thc· prnduction. sclcction. and hand ling or bean 
~eed fo llo\\ . 

l . The 'ma ll farmer prcferabl~ ~hould plantan arca ¡mt fn1 .. ccd that 

i' 'cparate f1om hi' regular productiLlll. One athantagc l '- t h<l t he 
co uld g J\c the '-Cparate paree( hcttcr :~g)()nomic tre;Jtment. Thc 
<,cparate pared '-Cf\C:'-a P'~cholo.~:ucal purp(hC 1n that it cmpha:-.i;c, 

to thc fa rmcr that 'eed ncc:d' 'pecial atte n tion and e<11e . lf thc 
fa rma ca n nnt pl<lnt a 'epa ratea rL·a for 'L'L'd prod uc t io n beca li'-C o f 
in,ullicien t land. he ~hould select the OL''- I arca' in h1' regular 
\eL'lling for 'ckcting 'ced . 

2. S incc th e ;¡mouJH:-. of ~ccd requ ired are 'ma ll . 11 i' recPmme ndcd 

t hat the planh bc ~clectcd individ ual!~ ami that thc thJc,hing be 
done h~ ha nd '-O t hL' :-.eed is n o t d amagcd . 
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4. Spo tl cd grains indicating disea~e and damagcd g.ra1n ~hou ld be 
'-Cparatcd b~ hand . 

5. 1 f thc '>red i' to be \lored in '>ea lcd conta i ncr'>. it can be t re a ted 11 i t h 
{)il or "phn\lcl\in" to protcct again'>t in'>cct damage . 

6. Ad1 antage!> of using metal co ntai ners o r small -;ilos (e) linder~ ) for 
!>toring bean seed should be studicd. 

7. l·armc1' 'hu uld be trained to conduet gc1 mm.1tion tc\1'>. 

T h1 ' g.roup <.ugg.cqcd placing more cmpha <.i'> on train111g. ex tcn'>ion 
agcnt' 111 thc production. ~eleetion. ami handling of ~ced. Frcquent l:. 
tcchnical a.,.,i,tancc per,on nel gin: attcntion to thc production and 
handl ing of commcrcial grain but not sccd. 

S1mpk a nd practica! C\pc riencc' o l· Latin American farmcr' in pro
ducing.. \toring and handling bcan '>ecd '>hould be compilcd: C IAT '>hould 
puhh'h and d1\lnhute thc mformation. 
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Potatoes and Cassava 

Armando Rodri gue;. Coordinator 

l . lt is possible to improve thc q uality o f thc secd used by the sma ll 
farmer. Expcricnce indica te~ that se lec ting plants t hat a ppear 
vigoro us a nd hca lthy lcads to good yield ~. 

On thc farmcr k\ el. 'clecti on can he done h~ planting 'ma ll plot~ 
"ith high qual1 1 ~ scct! . The mo~t vigoro u' and hca lth y plant~ ca n be 
marked. The tuhcr' produced b~ each pla nt ~h ould he ha rvc~tcd 

indi vidually a nd ~<ned for seed for th c fo llowing year. 

1\dequa tc cont ro l of in5ect~ a nd d i sea~c. especiall y 1 n ~cct' that 
transmit 'iru ~e'. i~ indi,pcmable . 

Recent cxperiencc~ in A~ ia.Afr i ca . and La tin Ame rica ~how that it 
i' pov-.ihle 10 imprmc thc q oragc ohccd pota toe' by using low-cost 
ru ,tic qruct urc~ that a llow th c tuber~ to rccei'c indirccl. inciden! 
lig ht. Secd sto rcd u nder thcsc cond i 1 iom pro el u ce bcttcr ~ ickb 1 han 
wed ~toragc undcr tradit io nal cn ndi tion~ found on most small 
farms. 

2. Acti\e participation b~ cxtension and rura l develo pmc nt programs 
could be a prime c lemcn t in geuing the ~ ma ll farmcr lo cmplo~ thc 
ahO\e idea~. 

3. Rc~earch prog ra ms and seed produc tion prog rams should maintain 
clo~e coope ration wi th cx ten~ i on agc nts in order to keep up to date 
on the production a nd ha ndling o f ~ced fo r the ~ma ll farmcr. 
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Cassava 

Good cas~a va qa k e' for ne\\- plan 1 in!! tkpend nn 1 he \iHI CI ~. a!(10nnm1c 
pract ice~. and ~anit ation. 

S4 

l. In ge neral. vigo ro us plants will yield a larger num ber of ~ t ake" of 
sa tisfactory weight. 

The older thl' plan!. thc mm~: -.tal..~:-. that can h~· cut. hut thl' 
optimum <l!!l' of a plant for mak111g 'takl·-. 1' IHll 1..110\\11 . 

3. Bra nches of in termediate age. i.e .. the midd le and highcr part~ of 
the pl an t. are mo re appropriate than the o lder pa rt !> for cut t ing 
stakcs for planting. even though the o ldcr pa rt ~ seemingly germma te 
more vigorous l ~ and have mo re nutncnt rc~e rves. 

4. High plan! population" (great~:r pla nt den,it~ ) ~idd more ' take-.. 
hut 1 h~:~ a re 'm a llcr. 

5. Adequatc plant nut rition i" importan ! fnr thc productio11 ofa good 
numbcr of stake-. o f good wcight. l· xcc<.;!->i\c fcrtil i~at i o n . on thc 
ot her hand . had negnti\e effect" on the ne\\ planting. 

6. Prot ccting thc mother planh again"t di,ea\C. weed". a nd 1n<;ect-. i" 
importan!. not onh to a!'.<.,u rc a good yie ld of stak e!-. bu t al-.o to 
a void clisea!'>e t ra n"m illccl t h rough the sta k e~. Su eh pract ice" a~ 
\ i'-. ual \elcc tion. c hemica l trea tment'-.. a nd me ri!'.lem cultu re" are 
mea -. ure" that can help in the production of het ter qua lity planting 
mat erial. 



Onc thc \lake<. are cut. careful ' isual <.clec tion to detect dcfcch i' 
cnt1cal. "1 hme wi th any '>ymptom~ of di<.ca~c or imcch ' hould be 
d!'-C<lrtkd . 

7. Thc 'take' <.ho uld he 20cm long . Thc cut <.hould be made ata 11~ht 
angle to the <.tem.antl not on a <.lant. Once the <.tai..l''- ha\e becn cut. 
th e~ <.hou ld be hand led carefully so thcy "'ill not be danw~cd. 
Stakes should be stored onl y when absolutel~ ncce!> ar;. . Protecting 
th cm aga inst diseases and insects is indispensable. 

Conclusions 

l. Thc qua lit y o f the ~ta k c~ undoubt ed l ~ alfcct' <.uh,eq ucnt Gl'-'a\a 
~ icld<.. 

2. Thc qua lit ~ oft he material for ncwca\<.a\a planting' i'determi ncd 
b~ fac t or~ rclatcd to thc gcno t ~pc (behavior in the ccu'~'tcm). to 

ph~<.iological condition' (maturit~ or lig.ni ficat1on. th1cl..ne" of 
material to be cut. nutricnt re,l·rve<.. '1/C. ami numhl'l P I intn
nodc,). and to '>an it ar;. cond iti \lll\ (p rc,cncc 01 .lh'>CilCl' nf di'C'I'c 
and lll<.ech). t=urthermnre. \lora~c affecl\ \lal..c qualit\ 

J. The farmer <.hou ld a l \.\a:-~ u~c hig h qua lit~ \l;tl..e' \1 h1ch he can 
produce him<.elf if he i' taught ho\1 todo it. 

4. Bcfore seeding o r storage. the materia l to be pla nt ed <. ho uld be 
treated with the a ppropria te fungicide to avoid damagc by patho
gen~ in thc soil. 

5. Selcction of thc ficld and agronomic pract icc<. lo r the purp<he of 
producing good q ua lit\ plantin~ material could h·: of~rcat ,·alue to 
thc farmc1 l f 'ome larmcr' in a rcg1on could 'PCCiah;e in thc 
ptoduction ol \lake'. n;ttional and llltcrnatlon;tl Ol~an i ;a t ion ' 
could furn1'h di<.l'a,c-frcc lll<Jtcri;tl (t h rnu~h mc1 ¡,tcm culture). 
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Sorghum 

Vartan Guiragossian. Coordinator 

For farmcr'> \\it h limited rco;ourcc~. thcrc <liT (\\(l pnncipal '~"> t CI11"> or 
'>Mghum rroduction : mo noculture and mi\Cd crOf1f1111¡!. 

In thc fir'> t case farmer<. use ~eed of improved geno t~pe<.. hoth h~hnd' 
and \ariet ic\. and moq farmer'> purcha<,e -.eed. 

In thc ca se of sorghum grown in a~~ociat i on with o th er cro p'. '> uch " ' 
occur'> in Central America. the fa rmer li\C'> nati \c \a ri cti c.., a mi '>:1\C, hi' 
own '>ccd. Thi .., type of fa rmer ge ne ral! ~ give' ver~· litt lc a t tcntion to 
sclcction of '>Ccd . 

Recommendations 
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l . The farmcr ~ hould select thc best panicles o f sorghum for \eed. 
On ly thc best paniclcs that appear vigorous and heal th y should be 
selectcd: they should be of the phenotype des ircd . 

2. Thc ha nc\t ~hould bcgin a ft er ph~..,iological maturit~. hu tthc ..,eed 
, )wuld not remain in the fic ld lnnger than nccc..,.,ar~ in order to 
reduce hird damagc and ot hcr rrnhlcm.., cau'>cd b~ lac k of ' hdtcr. 
Thc ha rvcst ~hnuld bcgin whc 11 thc pla 111\ \la rt 10 d r~ a 11d 1 he gra i 11 
<,~a rt ~ lo show a black la ver. 

3. Thc harvcs t usua ll y tak es rta ce duri ng 1he dry scaso 11 a 11d can 
usually be ~undricd . Sorghum <. hould he d ricd to 13 perccn1 
moi slurc befo re <o to rage. 



-1 . Th rl·-.hing ma~ be done b~ pulling th e paniclc-. m jute ~ac k s a nd 
pounding them lightl~ . 

5. Sorne -.i m pie. prac tJca 1 method' of ele a ni ng '' i 11 ha ve to be u~ed. 
'uch a' hand -.crcening a nd ''innowing. 

6. Small a nd broken grain. as well as fo reign materia l. s ho uld be 
removed. 

7. The -.eed ~ h ou lcl be trc.'a ted agaimt in~ect and fun gu~ damage bcfore 
qoragc.'. 

X. Sack-. nf cotton.j ut c. paper . o r wovcn pla s tic fib c.' r ca n be used for 
-. toragc.'. Tightl ~ clo-.ed container-. a re not recommendcd in tropical 
arca-. unle~~ moiq u re lew l ~ can he maintt~incd al 9 to 10 pcrcc nt. 
High tc.'mpcraturc-. ' hou ld be a\·oided for -;ccd \ torage. 

9 . Gcrmination of thc 'eed "hou ld he te\lcd hcforc \eeding. 

10. Secd -.ho uld al\\a~!'. he ht~ ndled 'cpa rat cl~ from com mcrcia l grain 
or that \IOrcd for home co n,um ption. 

11. lt i' recommendcd that research programs prod uce geno types 
having the grain characteri stics and qualities appropriate to the 
production sys tems used by the farmers. 
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Maize 

J ame\ Barnett. Coordinatur 

In 01\CU\\Ing the a.,~igned guidelinc\. thi., group '"'umed that: (a) therc 

are no variet ie' a\ aila blc t hat ha\ e be en pro ven .,upcrior to t ho'>e materiah 
thc fa rmer ~~airead y u si ng. and ( b) thnmall farmer ha\ hi., 0\\ n ~~\le m f or 

t hc producuon. sclecuon. and handing of ~ccd for each subwquent 
p lant1ng sca~on. 1 he following are thc conclu,ion\ l)f thc group: 

Conclusions 

l . 

1 

3. 

4. 

5. 

6. 
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Y e~. it i' pl,,~iblc In impnwc lhc ~ccd that i' currenth u~cd by 1hc 
'mal ll;¡rmcr. 

Ra thcr than \elect ing ear' of mai;e fo r 'ccd aftcr hane,ting all nf 
hi' crop. thc larmcr ,]wuld make thc '>elcction 111 the field. 

A~ part ofthc ficld -,elecunn proce-.'>. plant' thal are dl,ea-.cd 'hould 

be c liminalcd or dctas~clcd bcfore the production ni pollen. 

The tarmer \hou ld comider producing -.ccd in a parccl that ~~ 

'cparated from hl\ commcrcial planting. either b~ di\lancc or b~ 
time of planting. 

1- ·-a:cplcd from 1he ab(ne conclu~iom "nuld be 1hme reginn<; wilh 

high rcla1ivc humidil~. \\ here i1 is practicall) impro,~iblc. or \·cr~ 
co\1 1~. lo store ~ccd for up lo ~ix month'>. 

T hc fa rmer can m a k e lhe ,c]cct ion vi'> ua 11 ~ in t he field. collccl from 



the b~q plant~. and then 'o rt the fir~t 'eketi on again. 'a' in g onl~ 
the hl''t ears. 

7. Satisfacto ry moisture content fo r storage is highly importa nt. 
Therefore, the farmer should try to har\'es t during dr:- period' and 
use sun drying to adequately red uce moisture conten t. 

R. lt i~ u<.gge~ted that go,~r 11me 111\ de\elor a11 i11t ~grat ~d rol1c~ for 
re,~arch. n te11sio11. cred it. and ma rket ing for rrnductio11 ol t h ~ 

mo't common cror' · 

9. Go,cr11mcnt' <.ho uld em pha si1c ex ten-,ion actl\ itie' and the tram
i 11g of ex t e11, io11 r e f',on 11 1:: l. 1 11 order for thc ex tcn,iol1 eflo rt t o ha ' e 
a mult1rlier effect. ruralleaders -,110uld he t rai 11 ~d. 
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Increasing the U se 
of lmproved Seed by 

the Small Farmer 



Seed in the Transfer of 
Technology to Small Farmers 

R. K. Waug.h 

Secd . a~ u~ed 111 a broad gcnenc se n~c. ha~ bccn a l11ghl~ ~uccc~~rul 
mecha ni ~m to i mrrm e agricultura ! prod uction a nd rrod u el!\~~~. Sccd not 
on l) ha~ a dt rect c llec t o n production butt'- o f natural intcre~t to farmcr' 
and ha~ <.e rved to introduce comranion technolog.tl'\ \lll' h a\ fcrttlt;cr. 
plant population. insect contro l. etc. 

Small farmers o f the developing wo rld a re one o f the major concerns o f 
the mo ment. In these arcas. seed and other techno logies ha ve not becn as 
.; uccessful a~ desired. One of the major c ha llcngcs o f the fu tu re is how to 
im prove th e product ion and producti vit y o f thc sma ll fa rmer. Sced ca n 
pla y an im po rtant role but it is necessa ry to co n~ide r <.cvera l as pects ofthis 
very complcx s ituation . The fo llowing a re basic poi nts important for \eed 
a nd o ther techn o logical programs. 
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1. Techno log) alone will nm beenough lO \Oh e the rhg.ht ofthe \ITiall 
fa rmcr. In man) in ~tance~ therc i\ no agricu ltura! '('lution. 

2. Governments mu~t support tech nologica l program<.. ,w.:h '" ":cd . 
Man) times. thc in put b) gm·crnmcnt i\ inadcquatc toal lo\\ growth 
of tcchn ical program~ in o rdc r to mect C\pandin!:! need\. 

3. Technology generation. transfe r. a nd scrvices must al! be coordi 
natcd and directed toward common o bjec tives. Seed is involved in 
a llth ree of these aspects. 

4 . Thc ~ ituati on o f the small farme r 11111'- l he underq ood. The 



gene ratio n of techno logy must be c lient-oriented . Th crefore . it i~ 
im portan! to in tegra te the techno logy in to the fa rmer's system . to 
evaluate the techno logy under representa t ive fa rming cond itions. 
a nd to be ccrta in tha t the techno logy is accepta ble to farme rs befo re 
a tte mpting to transfer it to the masses . This will req uire con
sidera t ion o f cultura l a nd econo mic condit io ns a lo ng with thc 
b iological as pects of tec hn o logy. l nvolve ment o f thc farmer in 1he 
p rocess of gene ra ting a nd tra nsfe rri ng 1echnol ogy is o ne wa~ 10 
assure 1ha t a ll these aspects a re considered. 

Developing a Technological System 

It is pro posed tha t a sys tem be o rga ni zed a nd in tegra lcd l hal wou ld 
orient a nd coordina te the ac tivities o f resea rch . ex lension. and lcc h
no logical services such as seed produc1ion and processing so 1ha1 1hc 
partic ipali ng units funcl io n wi1h com mon objec1ives. 

There a re severa \ reasons wh y some systematic approach fo r pro mo ling 
small , limited resource fa rm ing through the ado plion of improved 
techno logies is needed : 

l . T here is no w considerable evid ence 1ha1 technology ge ne rali o n. 
transfer. and serv ices sho uld be client-oriented . Howe\·cr. if all 1hc 
grou ps in vo lved d o no t foc us o n 1he sa me o bjec1ives and 1hc same 
clients, the to ta l effo rt will be fragmented a nd di luted res ulting in 
higher costs. add itiona l b ureaucracy. a nd mult iplc cffo rts tha1 
conf use the cl ient. 

2. Act ivities of th e gro ups (resea rch , extensio n . se rvices) need lo be 
coordinated . A commo n o rienta tion of these groups will he lp. hui a 
u nified po licy a nd foc us a re no t eno ugh. T he action of th esc 
d iffe rent g ro ups must be coordina ted so tha t eac h ac ti vity enha nces 
th e o thers. This requi res tha t specific o bjecti ves be idcn tified a nd 
specific responsibilit ie be assigned in o rder fo r tech nol ogy to be 
genera ted and t ra nsferred to previo usly idcntifi ed cliente le. Seed. 
resea rch , and extension progra ms must be ce rta in that the tech
no logy or the seed o ffe red in acceptab le to the fa rmer. T o 
accom plish th is, technology gene ra t ion. its 1ransfer. a nd its tech
nological servicing must be co nduc ted b y p hases. with o ne phase 
d epending upon ano ther. This nccessitates coord ina ted ac tion thal 
can be d o ne o nly if respo nsibilit ies a nd object ives are und e rs to od . 
Each gro up m ust ha ve co nfid ence in the o1 hers. Eac h mu\1 su ppo rt 
the o thers. Adoptio n will not be successful if t he seed promoted by 
extensio n is no t a vai lable at the time the fa rmer needs it. A 
conceptua l o utline of a n integra ted sys tem for techno logy genera
tio n and transfer b y phases is illustrated in Fig ure l . 
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J. Planning i~ importan!. Technology generation and transfercannot 
be gi,·cn direction and managed if each group makes unilateral 
decision~. In onler for the group<, to act dynamically and in a 
coord ina tcd manner. considerable planning must be done. This 
ncccssita tes dcfi ni ng a sy-.tem anda rrivi ng ata conccnsus of how i t 
opera te~. wha t its objectives a re. a nd t he assign menl of rcsponsihi 1-
iti cs to thc participating group~. Thc!.e groups do not ha ve lo be in 
thc same organ i¿ation lo he succcssful. 

Adding Agronomic Steps to the Model 

Figure 2 illuslrates lhe sa me model as Figure 1, but a lso sho ws the steps 
lhat mighl be followed in agronomic researc h and extension. The scheme 
p resented in Figure 2 calls for three principa l groups of participanls: (a) 
commodity. discipli ne. and se rvice groups, such as seed, (b) o n-farm 
research. and (e) ex tension. 

Locating Seed Within the Model 

A ~ccd program ca n fu nction e ilh er as an integrat ed pan of the 
en m modity a nd di~cipli nc re sea rch oras a -.epa ra te but coordina led unit. A 
~ccd program with responsib il it~ for basic seed. com me rcial seed. and its 
proccssi ng and dis tri but ion would be interested in all phases of Figure 3. 
c~pcciall~ the las t four. 

Operating the System 

In operating ~uch a system. man y questions will ha ve l o be resolved. For 
cxam ple. who will idcntify th e varieties or lines to be tcsted in researcher
managed triah by thc on-fa rm research teams? Who wi ll produce the seed 
for these trials') Wh o will produce 1he basic seed? When should commercial 
~eed be produced and in what quantilies? Should small amounts of 
commerc ia 1 sced be prod uced during phase IV (Figure 3) o f those va rieties 
bei ng tested by farmers? Or should lhere be a de la y of o ne year? Thi s de la y 
should be a voided beca u se if a farme r tests a variety one year a nd cannot 
obta in seed the following yea r. he will l o~e confidence in the system. The 
d e mand for seed the year following phase IV will not be great s ince only a 
lim ited numbcr orfa rme rs ha ve te!-.ted it. Therefore. it should be po!-.sible to 
pro\'ide adequa te a m o un ts of seed for those who tcsted it the previo u!> year. 
Howcver. it ma y be necessary to produce some commercial seed of s0me 
var ictics that is not so ld . lf. for example. 1here are three varieties in 
farmer-managed tests. a ll threc shou ld be available 10 farmcrs the 
fo il m\ i ng y ca r. Thcsc questions m a y a ppca r to requi re o nly m111or 
dcci~ions. but they are critica! oncs. 
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Figure l. Concept u a 1 outline of an integrated systcm for gcncration and 
t ra nsfcr of tcchnology. 
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Figure 2. Outline of an integratcd s~~tem for the gcncration and tran-,kr of tcchnolog~. with the participation of 
commodit\ ancl discipline personnel: on-farm research teams and extcn~ion. 
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Figure 3. The intcgra tcd systc m for gcncration and tra nsfcr of thcch nology. ou tti ncd in F igure 2. as it re la tes to plant 
imprrovc mcnt. sccd productiond and tra n,fcr. 
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Meeting Local Conditions 

The ~ystcm suggested hcrcin i~ not proposed a -. a rigid. fi\ed systcm bu t 
as a g.uidc for c\·oh·i ng ~y<,tems accordi ng to t he conditions in ea eh cnunt r~. 
or in diffcrcnt areas of th c ~ame countr~. 
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Selection and Identification of 
Appropriate Varieties for Small Farmers 

J o nathan Woolley 

lmportant Characteristics 

In arder to obtain appropriate vaneues for farmers wi t h limited 
re ources, it is insufficient me rel y to tes t under their conditions "finishcd" 
varie ties produced for o ther types o f agriculture. Instead . there sho uld be 
breeding programs orie nted to their needs. The C IAT Bean Progra m i!>a n 
exa mplc. Importan! va ri etal characteristics for sma ll farmers include: (a ) 
adcquacy for use in multiple c ropping sys tem~ a nd mixed animal /crop 
production systerns: (b) adapta tion to margina l lands (poor soib, so rn e
times without fertilintio n . and with proble ms o f toxicit y. droug ht. o r 
slopes (e) genetic res:sta nce to diseascs and in~ect pcsts: (d) accepta bility 
for ho mc consumptio n and/or ma rketing (sorne farmers ha\t~ widc 
prefcrcnces for their own use but ma rk et rcquirc me nts a re les!> ncxiblc: (e) 
adjust rnent to thc farmers' goa ls which ma y var) arn o ng prod uct ivit y pe r 
hectare. pe r unit in vest cd , o r per unit oflabor : and (f) stab i lit~ in re~pomc 
to c nviro nrnent over time. l t is emphasizcd. ho wcve r. that no t a ll sma ll 
farm s are in conditions of high s tress. 

Selection Strategies 

Breeding progra m !> for stress res is tance (charactcristics 1 to 3) orientcd 
to the sma ll farmer are somc times cri ti c i7ed for no t selecting under his 
conditions. H owever. a compromisc is necessa ry be twcen conditi o ns 
sufficientl y uniform to allow re liable sing le plant selecti ons in largc 
segrega ti ng populatio ns a nd condit ions o f high st rcss (where pi a nt ~ a re no t 
uni fo rm eve n in small plots) s imilar to th ose of fa rmc rs. 
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In the Eberhart a nd Russell ( 1966) model for varietal adaptabi li ty across 
e nviro nments. the x-axis (environmenlal index) is derived from the mean 
yield of a 11 va rielies lesled in a particular environment. Using the slo pe a nd 
mid-poinl o f lhe regrcssion li ne for cach va riety. 1he breeder can deduce ils 
general and speci fi c adaptal ion. In Figure l. the x-axis is modified 10 
describe stress due to tcmperature. water balance. diseases. pests, fertility, 
toxicity. managemen t or multiple cropping. o ra combinati o n of these. The 
low stress co nd itions indi ca ted would be inadequate when selecting for the 
range of sma ll farmer conditions h ypothecall y represented in Figure l. 
Se lcction need not be carried out. however, under exact small farmer 
co nditi o ns. In 1he cxamplc given. thc a rder of performance of 1he th ree 
geno ly pe~ is the sa me as under smal l farm conditio ns. provided s tress is 
grea te r than the minimum shown. In practice, when testing many single 
plants o r lines. the challenge is l o find a screening environment where yield 
rank is sufficiently correlated with performances on fa rme rs' fields so that 
a relati ve ly small proportion of sui table lines wi ll be rejected. An 
environmen t shoul d be ch ec ked against farmers ' co ndi ti o ns for minimum 
effec ti ve selec ti on s tress by evaluat ing a geneticall y and phe no typically 
d iverse sa mple of lines in both . 

Flow of Varieties from Breeding Programs to the Small Farmer 

Breeding efforts in va rious crops carr ied out in colla bo ra tion by 
internat io nal centers and nationa l resea rch program s gene ra lly ha ve these 
stages: screen ing of germ plasm. c rossi ng. va rious genera tio ns of selection . 
progeny tria ls in more tha n one cou ntry. formation or identification of 
experimental va riet ies. internatio na l va riety trial s in many coun1ries, 
regiona l tria ls in each count ry, o n-fa rm agronom ic re sea rch. and technolo
gy transfer in each region. Depending on thei r resou rces and priorit ies. 
nati o nal programs make their own crosses. begin the selection p rocess in 
segregating generat ions. eva luate advanced progenies. or evaluale expe ri
mental varielies. 

On-farm agronom ic resea rch a nd technology lransfer is of particu lar 
importance lo small farmers. A stra1egy wil l be described here (Fig. 2) 
which is being tested in a collabo rative project between ICA and C IAT in 
different bean cropping systems and c limatic zones of Colombia. This 
s t rategy is based on models developed previously by C I MM YTand ICT A. 
a m o ng o the rs. 

The key lo the p rocess is the technician's knowledge of th e farmers' 
situati on, based on the collection of informalion usi ng both informal and 
formal techniq ues. From this. produclion co nslrainls are iden li fied in lhe 
agrosys1em being studied a nd are used to design farm trials , based o n 
result s o f compone nt resea rch at experim en t slat io ns and solutions 
oblained in ot her regions. 
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In the regional variety tria ls, a small number of varieties (perhaps o nl y 
one) is identified for comparison wit h the traditiona l variety. The 
exploratory trials check the previous diagnosis of important limiting 
factors and identify those that should be stud ied together beca use o f their 
interactions. Optimum economic levels of these factors or grou p~ of 
factors are the n iden tified in the determination trials. with each factor 
present at three or more levels. In the verification tria!~. the most 
promising technologies identified in the previous stages are co mparcd in 
large plo ts planted by the farme r usi ng his techn o logy. The mo~t suitab le 
technology for each type of farme r is then tested b y many farmers under 
the guidance of the research worker and exte nsionist in farmer-managed 
prod uction plots. Thi s opens the way to mass t ra nsfer of tech nol ogy a nda 
follow-up survey to measure ad opti o n. Severa! o f t he stages may be 
initiated simu ltaneously, but th e relative importance o f the late r steps 
increases after one or two yea rs' activity in a region . Comments o n the 
treatments are requested fro m the farmer a t a ll s tages. and the process o f 
characte ri zatio n and diagnosis con tinues after the in itial effort. The 
socioeconomic disciplines play an important role in al\ stages of the work. 

lmplications for Seed Programs 

Better seed of improved va rieties should be integrated with im proved 
cultura l pract ices. lnteractions between varieties of a species a nd the 
factors of weed control. plant population , fert il izat ion. a nd disease/pest 
control are common. l nteractions also occur between the species in a 
system . Compet iti o n between two species is illustrated by thc nega tive 
correla tion of yie lds of maize a nd cli mbing beans in direct associa ti o n , a nd 
the effect o f o ne species o n a nother, even whe n their growth cycles do not 
overlap, as seen in exa mples from the mai ze/bca n relay system. 

Occasio nally, there is no substitute for using a traditional variety wi:h 
improved cultural practices. although this is very rare in beans. In such 
cases. it is suggested that there is s till a place for improved seed select ion 
and storage pract ices. 

Under certai n condi tions. gene tic varia bil ity wi th in a va riety and the use 
of multiline va r ie ties are desirable to give prod uction stabil ity to smal l 
farmers . Seed legis lation sho uld take this in to account. 

On-farm agronomic research d epends on the researc he r's interes t and 
respect fo r the farmer's practices and hi s reasons for using them . In the 
same way , a th o rough understanding o f the fa rmer's seed select ion. 
processing, and srorage p ractices is necessary beforc rcsearch ing or 
promoting changes in those practices. 
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Sorne Considerations 
in the Development of Appropriate 

Technology for Small Farmers 

M.E. Swisher, P .E. Hildebrand, E.C. French, G. Clough and J . Dean 

It is argued that small farmers are the victims of a technological and 
economic equilibrium that does not permit them to adopt new practices 
because, under the conditions that they face, the utilization of a new 
technology will not result in a more efficient use of their most limiting 
resources. According to this point of view, the role of the researcher is to 
identify which resources are the most limiting and to develop innovations 
that can augment the productivity of those resources. Two important 
considerations arise from this concept. 

The researcher must insure that any innovation is neutral in scale. There 
are three factors that are not generally taken into account in defining the 
scale neutrality of research. First, it is generally true that the quality of 
inputs on small farms in less than on large farms. As a result, production 
functions are diminished and the result of a new practice is less on a small 
than on a large farm. Second, the obligatory diversification that frequently 
characterizes small farms can limit the time available for the management 
of each activity on the farm. The utilization of a new technology can 
diminish even further the time that can be dedicated to each enterprise. 
Third, the farmer requires time to learn a newtechnology. While he learns, 
he makes mistakes and the high production potential that the new practice 
offers is not realized, even though he has made the high investment 
required to reach this potential. As a result, net income may actually fall 
during this "learning period". 

Sorne specific considerations also need to be taken into account in the 
development of new technology. The researcher must know, intimately, 
the conditions of the zone where the client population resides, and must be 
aware of the requirements of the population. The objectives of research are 
specific toa locale and to agroup ofproducers who ha ve the same farming 
system and the same problems. 
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Successful Extension Methods for 
Introducing New Varieties and Increasing 

the U se of Seed 

Eugenio Martinez 

Planning and Management 

Seed is a powerful tool for increasing agricultura! production. An 
example is maize in the United Sta tes, where production has increased 289 
perce nt during the last 40 years (D . Byerlee , M. Coll im; et al. Planeacio n de 
tecno logias a propiadas pa ra los agriculto res: conceptos y procedim ientos. 
CIMMYT, Mexico, 198 1). 

On the other hand , yields in man y developing countries ha ve been static 
fo r decades despite the fact that the product is vital in the econo my. There 
are many valid explanations for the low yields, but perhaps the pri nci ;Jal 
ones are the lack of adequate va rieties and technologies designed fo r the 
cond itions where they are to be used, a long wi th inadequate systems fo r 
diffusion o f informatio n and distribution of seed. 

In the case ofagricultural seed, there is little coordinatio n between the 
quantity prod uced and the ta rge t market in developing countries. Neither 
is the timing of the pro mo ti o n of the seed coordinated with the product's 
avai labil it y to farmers. It is com mon for a researcher to show a new varie ty 
to farmers a t a field da y, but when farmers want to purchase seed they are 
told that seed producti o n is just begin ning and will probabl y require two to 
three yea rs. This is a critica! stage beca use the pla nt breeder wi ll de li ver a 
small quantity of seed to the orga nizatio n charged with reproducing it ; in 
this stage there is danger tha t the new variety will be los t. 

There are severa! reasons why this is true. For example, the si te chosen 
for the seed increase ma y be inappropriate. the management may differ 
from that used by the plant b reeder, the variety may be mixed with ot her 
va rieties, or the new va riety ma y no t be as good as the researcher th o ug ht. 

But suppose that after two to three yea rs, a commercial quantity o f seed 
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is available for sa le. Notices are placed in newspa pers a nno uncing its 
availability. But un fortuna tely the majo rity o f sma ll farmers do not read 
the newspapers and th us are not info rmed. E ven ifthey are informed . they 
probably do noth ing about obtaining the new variety for severa ( reasons: 
(a ) Wh y pa y for seed when they can prod uce their own? (b) Why spend 
money o n a variety th ey d o no t know? and (e) Why make a rrip to to wn , 
which would be an addit io nal expense? 

1t i ~ likely that not much o f the seed will be sold: there will be econo mic 
losses to the organi?ation tha t produced the seed; and the researcher who 
produced the seed is di scouraged . lt is concluded that the sma ll farmer is 
resistant to change. But is this correct? 

There are four conditio ns important fo r the transfer of new varieties or 
othe r technologics to small farmers: 

l . Just bc:cause the new va riety is called " improved " is no guarantee 
that it is bettcr than what the farmer a lready has, especially under 
his socioeconomic condirions. The new variety must help the 
farmer meet hi s o bjectives. 

2. E ven if the new va ri ety is trul y advantageous to the farmer, he still 
wi ll need experience in managing it within his own production 
system. He need s to visualize how he will manage it and should a t 
least ha ve the opportunit y to o bserve it under conditions similar to 
his own. perhaps on a ne ighboring fa rm . The "farmer-managed 
test" used by ICT A is a n ideal tool for a llowing the farmer himsel f 
to judge a new variety. 

3 Once thc farmer is convinced tha t he wants to use the new 
technology, he must ha ve access to it. The seed, for example, must 
be available when he wants it. 

4. F ina ll y. there must be a just market for the farmer's product . if he 
wishes to sell even small quantities of improved va riet ies. 

Examples of Successful Transfer 

As we have seen , there are four princ ipal elements in the successful 
promotion of the use of improved seed by the small farmer. There is no 
exact formula for including these four elements in a sys tem of technology 
generation and transfer. but each case sho uld be examined to see if it is 
com patib le with local conditions. Following are examples illustrating 
different conditions: 
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l . Introduction of a new crop: soybeans in Mexico. 

The soybean was introduced into the Yaqui Valley, Sono ra, in 
1958. Farms in tha t regio n were predominately large commercial 



ones, and demonstration plots were established to introduce the 
crop. These were strategicall y located on priva te farms in the valle y. 
The necessary inputs were acquired thro ugh credi t un ions. and the 
system of handling the crop and the price were fixed by o il 
extraction companies, which also offered credit to fa rmers. 
Prac tices used in the demonstration plots were adopted rapidly. 
The farmers o n whose land the demonstration pl o ts were estab
lished transferred the technology to o ther farmers, as there were 
close relationships a mong the farmers of the region. The sa me 
stra tegy was used to introduce saffl ower, which was also successful. 
If we analyze these two cases we see that these new crops offered 
advantages to the farmer beca use they a ll owed him to use his land 
more efficiently. But also the farmercould observe the perfo rmance 
ofthe crop under hi s o wn conditions , he could obtain seed when he 
needed it , he had credit , and there was a satisfactory price for the 
final product. 

2. A drastic change in a common crop: wheat in Sonora, Mexico. 

A frequent comment is that is it difficult to introduce changes for a 
crop that is airead y established. Perha ps this is beca use crop yields 
are stable and the changes introduced are so small that they a re no t 
very importa nt to the farmer. Over many years, wheat yields in 
Sonora had reached a maximum of 3 t/ ha . This was beca use onl y a 
certain amount of nitrogen could be applied to the area 's ta l! wheats 
without lodging. Then Dr. No rman Borlaug developed dwarf 
wheats which could ta ke more nitrogen with out lodging; these 
wheats were also more efficient in grain formation. 

The advantages of the dwarf wheat were so great that there was 
direct diffusion from the experimental plots to the farmers' field . 
The first farmers having the new wheat had to guard their fields to 
keep it from being stolen for seed. The advantages oft he new wheat 
could be easily observed by the fa rmer. 

3. Maize in Guatemala's Pacific Coast and Highlands 

When ICT A started to work in the coastal plains, an impo rta n! area 
of maize production , farmers were not convinced tha t fertili zer was 
profitable even though they were required to use it in o rder to 
obtain credit. Fertilizer did not a lways increase yields enough to 
make its use profitable; i.e. , the farmer was right. ICTA had o ther 
technologies such as new varieties to increase production, but the 
fa rmers were not readily convinced that these were to their 
advantage either. But the use of the "farmer-managed test" was 
effective in introducing new technologies, as well as getting the 
credit agency to remove the use of fertilizer as a requirement for 
obtaining credit. Between 1975 and 1980 yields increased by 30 
percent. This is a major increase, as compared to the 0.3 t increase in 
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developíng countries over a 20- year period. 
During the same period, lCT A was working to increase maize 
yields in the highlands. E ven with the use of farme r-managed tests, 
yields did not increase appreciably beca use ICT A had no varieties 
or other technologies that could demonstrate sufficíent advantage 
over what the farmer already used. 

4. Farmers as extensionists. 
The farmer-managed test has proveo effective, but a disadvantage 
is that one agronomist cannot supervise very many tests. In 
Guatemala farmers were trained and paid to work with local 
groups of farmers in the testing of new technologies. This was very 
successful. This success indica tes that the regular extension service 
could use farmers' tests as a means of reaching more farmers. 

Experience with Small Farmers in the U se 
of Improved Seed in the Hills of Nepal 

P. N. Rana and S. S. Bal 

Background 
Nepal, a country of 140,800 km 2

, is bounded by China on the north and 
India on the south. The country has three distinct areas: the Terai plains 
bordering India are 70 to 300m above sea leve!, the hills to the north ofthe 
Terai are 300 to 3000 m above sea leve!, and the mountains are over 3000 m 
above sea leve!. 

The underdeveloped hill area has very little infrastructure. Land 
available for crops is intensively cultivated terraces, and average farm size 
is less than 0.5 ha. 

Of the total 2.3 mill ion ha of cultivated land, Jess than one-third is in the 
hills, but two-thirds of the 14 million people live in the hills. 

The monsoon rains a.e heavy from June through Setpember. 

Seed Program 

Farmers generally are able to sto re rice seed beca use it is stored during 
the coolest months (November-March). However, wheat needs to be 
stored over the wet monsoon season; maize is harvested during the rainy 
season and requires drying. 

Organized seed production began in the 1970s. Most of the seed 
production and storage ha ve been organized in the Terai. But this does not 
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~ene thc hill farmer well. Varieties are not alwa~~ well atlaptcd to the hill~. 
and tra nsporta tion is a major problem . 

Two agencies are involved in the cou ntry·~ ~eed p rogram : the Depart
ment o f Agriculture (DOA) and thc Agriculturc lnputs Corporatio n 
(1\ IC ). The DOA is res po mible for the develo pmen t of va rie ties. basic 
secd. a nd qua lit y cont ro l. as we ll a s for e-..: temion as a mea m o f promoting 
improved ~eed . The t\ IC i ~ the sole agenc~ responsib le for produc1 ion. 
processing. ;.,to rage. and di-.1ribu1 ion of sccd . Thi-. agency al so impon' a nd 
di ~1 ri b u1es ferti li1er a nd pc~1 icides. Thc A 1 C ha~ 1400 ,aJes ou1lc1s bu1 o ni) 
300 a re in 1he hilb. 

Sale of ~eed has incrca,cd ' 1eadily bu1 ve r y s lo\\' ly si n ce 1976: 70 pc rccn1 
of 1he sa les \Oiumc is in 1he Terai. 

A ncw s1 ra1egy is being applied 10 overcomc 1hc problcms of limitctl and 
unce na in suppl y. lack of adap1ed ma1eria ls. high 1 ransporta 1ion costs. and 
lO\\ quali1y seed for hill farmers. The pla n is 10 dcvelop a ~eed 

mul1iplica1i o n s~~ 1em in 1he hills. wi1h fa rmc rs being e ncouragcd 10 
prod uce seed for loca l d i, 1ribution . 

A1 cac h hill s i1e a sma ll seed housc facili1y for proccs;.,i ng 
and s1oring 40 to 50 1 o f seed is bcing es1ablished. 

Ou1le1s for sced a nd fenili7er are a lso being es1abli-; hcd at 
stra1egic po in1S lO aid 1he Oow o f inpUlS. 

Hill farm e rs are being t rai ned in 1he prod uc 1i o n of qual i 1 ~ 

seeds. 

The credit program and thc cx1cmion sen ·ice support 1he 
ac1ivi1ic~ a'~ocia ted wit h 1he loca l produc1ion . proccs~ing. 
a nd s1oragc of seed . 

Seed Production and Input Storage Project (SPIS P) 

S1a rting in 19XO the A IC launched a five-:- ea r project. S PISP. Th e fiN 
\lcp \\'as 10 characteri7e 1hc arcas and idcn1ify problems . It was fou ntltha 1 
an~ cffect i\ C s trateg~ would have 10 1ake in1o acco un1 severa! factor;.,. 
man~ of 1hem uniquc: 

Mul es and porters are 1he c hicf mcans o f 1ransportati on. 
and carryi ng heavy eq ui pmcn1 or bulk y ma teri al ~ • ~ 

impract ical. 
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At most lo cations it is imposs ible to use elec trical equip
me nt , sun drying is the o nl ~ possible wa y to dry seed . 

Farmc rs are not awa rc o f the a spects of seed qualit y: most 
fa rmcrs sa ve their own seed . 

In food-deficit a reas. land fo r seed production 1s ve ry 
limited . 

C redit i ~ scarce: ba rte ring is commo n. 

lt is difficult to get agro no mi sts and extensio n wo rk ers to 
livc in remole areas. 

The present cooperati ves a re beset with pro blem-. a nd no t 
in a position to p la y a lead e rs hip ro le in seed dcvclo pment. 

A p ri va te. l ocal!~ managed seed business is no t possible 
du c to lack of moti va ti o n a nd to constraints. Farmers a re 
mo re intcres ted in a no-risk arrangement as contract 
growe r~ forAl C. They a re in te res ted in a farm cr-managed 
~ced prog ram for thc future if its feasilibity can be 
dcmon!.tra ted . 

ln5.ect a nd rode nt da mage is a se rious pro ble m . 

Pilot Sites for Seed Production 

Two pilo t s it c~ ha ve b een c hose n fo r sccd produc tion. Du ring 1981-82 
produc ti o n o f ~O t of wh eat seed was plan ncd fo r each site. 

The fa rmc rs a re enco uraged to fo rm a Seed Growcp.,· A~~oc1a tio n 

(SGA ). The SG A fo rm -. a managing committ ee and na me'> a lcader to act 
a~ co-ma nage r : a ma nager is provided b~ A IC. 

After har vcs t. seed gro we rs de liver the sccd to t he small sccdho m e. 1\t 

t his ti me the SG A obtains a collectivc loa n a mi pa~ s thc seed pro ducers fo r 
th e grain deti ve rcd . At the time o f pla nting. seed is sold di rectl ~ a nd 
thro ugh s mall dca tc rs in surro unding a rca ... . 

Experience To Date 

The nc w strat cgy i ~ s tilt in the initiat ~ t agc~. Th erc are b o th managcme nt 
and techn ical probk m.., to ovcrco mc. Thc ~c t:cl ho use ac ti vi tics a re bt:ing 
<; uccessful ly managcd h' AI C. Thc c ntire app roac h is llc \iblc a nd no 
partic ula r concc pt i~ bcing im po~cd. A-. tim e pa-."es. a fa r mc r-managcd 
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seed system is cxpected to emerge. The farmers can cxcrcise the o pti o n of 
taking over seed ho use management from the A IC when they are ready. 

Sorne of the techn ica l problems are: 

Beca use of the small holdings. thc targc1cd amounts o f 
seed have to be produced on ma ny farms. 

Fo r mai ze seed production. it is nol easy to find adequa1e 
iso lation lo avoid crossi ng with o ther varie ties. 

Loose smut in wheat is as high as 25 10 30 percent in most 
hill y areas. 

Rain a nd hai ls torms at the tim e of whea t ma turity are 
Olher hazards. Perhaps the only sa feguard is to loca le 
sced-producing plots in different valleys. 

There is a pro blem of drying mai7e seed. The ~eedho uses 
are beingequipped with solardrye rs which use ke rosene as 
supplementary heat. 
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Acceptance of lmproved Seed by the Small 
Farmer 

Rar.1i ro Ort iz Dardo n 

JCT A in Gua tema la ha s a manda teto gene ra te technol ogy and p romote 
its use in o rde r to inc rease production a nd income o f farm ers. With the 
creation of ICTA . rcsearch o n basic food grai n was given high pri o rity. 
Since produc tio n o fthese food crops is largely in the hand o ffarmers wi th 
small -and medium- sized holdings, they a re the principal clients o f the 
institute. 

The following is a very brie f explanatio n of the ICT A model for 
research , in which the farmer is directly in volved in different s tages a nd is 
the principal interprete r in deciding which compo nent(s) of techno logy or 
p roduction alternat ive(s) will be pro me ted and recommended for ~mall 
fa rmer use. 

The Technological System and Index of Acceptability 

After analyzing a specific arca. the proccss of determ ining the a ltcrna
tives is init iated. ( Edito r 's no te: ICT A 's commodit y program~ us ua ll ~ ha ve 
a considerable blacklog o f techno logy. a nd thcsc progra ms probab l ~ have 
had so me experiencc in t he specific area with the cro p of their respon ~ ibil

ity. Thus in sea rching fo r specific technology fo r a given a rea o r :zone. the 
most prom ising tcchno logy already avai lable can be tested and eva luatcd 
o bjectively for the ta rge t arca. The comm odit y programs and thc area ficld 
research teams work c losely togethe r .) Pe rha ps 80 to 90 percent of the 
work is conduc ted in th e target area o n prívate farms and 10 percent in 
experiment s tat ions. 
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ICT A personnel initially evaluate thc tcchnology in on-farm trials. The 
evaluation is based o n both agronomic and economic c riteria. If the 
technology is evaluated as promising in the researcher-managed trials. it is 
tested in farme r-managed tests. In this phase the farmer evaluates the 
technology. 

At the stage offarmer-managed tests. ICT A gives technological support 
to the farmer, but the farm er himse lf fu rn ishcs the management, land. 
labor, and inputs. In th is manner the farmer can evalua te the technology in 
his own terms. especially in re la tio n to his resou rces and risk. 

At the next planting season. ICTA again beco mes the eva luator. Its 
person nel vis it farmers who have conducted tests the previous season to 
determine how many have con tinued to use the technology and thc 
percentage of their crop involved. 

Thc indcx of acccptability ( lA) is the perccn tag.e of farme rs who 
continue to use the technolog.~. (A) multiplied by thc percentag.e of their 
crop on \\hich the technolog.~ is applied. (C) dividcd by 100. 

1 ( A X !fc C 
lA = 

100 

This index has been helpful in evaluat ing the acceptability o f the 
technology. but it shou ld be interpreted o n ly in terms oft he farmers who 
conducted the tests. lt should not be used as the degree of acceptabi lity to 
all farmers ofthe region; neither sho uld the index be used to ext rapola te fo r 
other a re as. 

Index of Acceptability for Improved Maize Varieties 

The following information gives an idea o fhow the materia ls developed 
by the JCT A Maize Program were evaluated by the farmers of La 
Maquina, an area o n G uatemala's South Coast. The data in Table 1 are 
based o n farm ers' tests cond ucted during 1975-78: in each case the 
evaluations were made one year la ter over the period 1976-79. 

The use of this index is sorne what subjective a nd it is nece sary to ta ke 
into account the conditions of the region in which the evaluation is made. 
In La Maquina , 50 was considered a good index. while in the highlands of 
Guatemala, an index of 25 was considered good. beca use more traditional 
agricu lt ure is fo und there. Fu rthermo re , it is impo rta n! to sec ifthe index 
has been influe nced greatly by the percentage of farmers that adopted the 
practice o r the percentage of the area on which they used the technology. 
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Table l. l ndcx of acceptability of impro,·ed maizc ,·arictics at La Máquina 1 

Pcrccnt Pcrccnt 
:\'umber of of farmcrs. of crop 

\'rar farmers adopting imohcd lndc\ 

1976 25 72 74 53 

1977 25 80 76 61 

1978 16 100 71 7 1 

1979 19 95 85 8 1 

1 a~~ll lrom Dt,\..'lpllnit dt:- Su~o.·hH.'ulnOnll~l Rural. IC 1 \ 

(Editor's note: Today ICTA uses both percentages in graph form. The 
reason for thi~ ¡, tha t if 25 percent of the farrners were adopters and they 
used the technology on 80 percent of their crop, the resulting index of 20 is 
thc samc as the o ne obta ined if 80 percent ofthe farmers had been adopters 
but us.ed the technology o n only 25 percent of their crop. In the first 
insta nce. the farme rs probably had larger farms and machinery. The 
second in tance is mo re typical of small farmers using hand labor. 
However , the cvalua tio n allows analysis o f the percentage of adopters 
versus the pe rce ntage of their e ro p.) 
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Panel B 

Theme 
Factors Affecting Decisions by 

the Small Farmer about the 
Adoption of New Varieties 



Rice 

Rafael Posada 

Before attempting to analyze the factors that affect decisio n making by 
small rice farmers about adopting new va rieties, it is importan! to 
distinguish between two groups of farmers. One type is the traditional. 
marginal subsistence farmer who remains almost ent irely outside the 
market econo my: that is, he purchases very few inputs and sells very little 
o f the product. The other class of small rice fa rmer uses more modern 
practices, purchases inputs. uses credi t and technical ass ista nce, and sells 
part of this production, even though hi s partic ipa ti o n in the market 
economy is modest. Usua ll y this fa rmer is obligated to use certified seed in 
order to obtain credit and/or technical ass istance. This presentat ion will 
focus o n the subsistence fa rmer. 

It is important to understand the situatio n under which this kind of 
farmer operates. In the first place, there is no sepa ration or divis ion 
between the consumer unit and the production unit : a decisio n in o ne of 
these arcas will directly affect the o ther. Secondly, rice is no t the only crop 
o n the farm and it must compete wíth other crops for production 
resources, such as land , labor, and water. Thirdly, in each region there is an 
interrelation between clima te and soil that determines the performance of 
rice as a crop. Also it is important to understand that in most areas with 
small subsistence farms, there is very little infrastructure and there is 
complete dependence o n rainfall for the cro p. 

Fac tors that affect decision making by the subsis tence farm er can be 
classifíed into three arcas: socioeconomic factors , agroeconomic fa ctors 
and agrophysiological factors. 
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Socioeconomic Factors 

The socioeconomic factors are related to the famil y o rganization. the 
community. and the rest o f society. Sorne of these factors are: 

lmporta nce o f rice in the diet. Th e greater importance that 
rice has as part ofthe diet. the less ri sk the fa rmer is willing 
to take in growing the crop. The farmer o bserves that local 
va riet ies may be low yiclding hut quite s table. even under 
adverse conditions. New varieties no t ha ving the most 
importan! characteristics (as eva lu a ted by the farmer) of 
the local or traditi o nal varieties represe nt risk to the 
farmer's survival. 

Rice quality. Small commu niti cs have vcry spcci fic pref
erences. such as in rural are as of Colombia 's North Coast. 
There medium grain rice with different cu linary qualities is 
preferred over the long grain rice demandcd in urban 
centers. 

Method ofstorage. Usua ll~ th e small farmcr has on ly o ne 
harves t each yea r and must s tore his rice for a long peri od. 
The local var ieties have sorne characteris tics that faci litate 
s torage. such as resista nce to sha ttc r ing a nda long panicle 
which can be tied int o small sheavcs tO be hung from the 
cci ling. Also they ma y ha ve resis tancc to in sec t ~ and molds. 
which can cause damage during storage. 

The si1e of the family and thc divisio n o f labo r among 
famil y members determine th e availabili t y of labor for 
producing the rice crop. In sorne communit ies labo r is the 
most limiting resource and. therefo re. thcrc will be resis
tance to the adoption ofvarieties which requirc more work 
to control weeds o rto harvest. l flabor is nota limitation. a 
new varie ty requiring more work ma y be viewed as a means 
of solvi ng unemployment. 

Those with low cultural and educa ti ona l lcvcls are le<;s 
amenable to change because they a re closcr to tradition 
and myth. 

ldcntificatio n of who makes dcci s ions is fundam ental 10 

unders tanding the proccss of accepting secd o f improved 
varieties. In sorne communit ies it is the chicfofthe tri be: at 
the family level it may be ei ther the husband or the wife. 
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The a ttitude of the co mmun it y towa rd modern soc i et~ i ~ a 
decisive fa cto r. For example. there a re na t i\'e tri be'> that 
view with su spicio n a nd fear any ch a nge in troduccd fro m 
the o uts ide. 

Agroeconomic Factors 

Every produc tio n sys te m must adjus t to fo u r key va ria bles: (a ) a\ ai labil
it y o fl a nd , (b) cl ima te, (e) le ng th oft ime fro m seeding !O mawrity. and !d) 
availa bility of la bo r. C ro pping systcms ha ve e volved thro ugh t hc ex penen
ce o f severa! genera tio ns o f farme rs. Those intro ducing nC\\ va r ict ies of 
rice into present sys te ms o f farmin g sho uld give spccia l a u cntio n to th e 
fo llowing: 

Thc pc ri od from seed ing 10 ma tu ri ly. 

The a mo unt o f seed req ui red . D ifferent seed ing methods 
m a y req ui re more o r less seed . The seed m a~ be s to rcd O\'er 
lo ng pcr iod s. Both the variety and the technical recom
me ncla ti o n s should take thesc fac to rs int o acco unt. 

Trad itio na l varicties te nd 10 be tal! a nd to g ro w vigorously 
a nd ra p idly: these charactcri~ ti cs aid in weed control. 

There is preference for trad itio nal va ricties. even low
yielding o nes, ifthey ha ve q ua lities whic h offse t lim ita tions 
such as n oods . drought . o r cve n la te transpla nting. 

lt is a very comm o n be lie f a m o ng sma ll fa rme rs tha t the 
new va rie1ies will perfo rm well o nl y with h igh in puls o f 
ferti li 7cr!.. whic h 1hcy ma ny n o1 be a ble lo a ffo rd and 
which ma) no t even be available in local ma rke ls. 

Sho rt pla nts inc rease thc work of ha rvest. Sma ll panicles 
ma ke it di ffic ult 10 fo rm small sheaves tha l are s lored by 
hang ing fro m lhe ce iling. 

A ny c ha nge in c ro pping a nd cult ival ion practices in a rder 
to use a new variet y is a considerat ion in 1hc farmer's 
decision . Th erefo re. i1 is bc tte r 10 minimi 7C cha nge a nd 
adj us t as much as possible 10 tradil ional practices. 

Agrophysiologica l Factors 

De1ecting the agrophysio logical fa clo rs i ~ basica ll y the work a nd goa l of 
multid isciplina ry rcsea rc h 1eams. The C IAT Rice Prog ram . in collabora-
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tion with national programs in Latín America. is makinga s tro ng effort to 
identify a nd characte rite the agroecologica l conditio ns under which rice is 
cu lti va ted. Thc two most importan! va riables detccted fo r upland rice thus 
far are: 

Soil. Low fertility has been the most important. The re are 
soils wi th problcms o f salinity. ac id soils with aluminum 
t oxicit~. and soi ls with pho~pho rus deficiency. 

Ra infa ll. 8 o th quantity and distribution are pro blems. 

Thc following agroecological environmcnts havc bcen idcntified : 

La nd~ subject to Oooding w here the water accu mulates 
during th e rain y season and thc ri ce is tra nspla nted as th e 
water~ subside (Baba hoyo. Ecuador). 

High ly fa vorable upland . s itua ted a long ri vcr~ with rela
tivel~ fe rtile soi l'i a nd adequa te a mounts o f wcll-dist ributed 
rainfall (Var7eas. Brasi l: Mo nte Llanero. Colombia : Pací
fico. Cm.ta Rica). 

Modera tcly favo rable upland. Thc ~o ils are no ta s fc rtile 
a nd the rainfall distribution resu l t~ in sorne period~ of 
drought (Llanos Ori entales. Vcne?uela: North Coast. 
Colombia). 

Th c incidcncc of di sea se and insects diffcrs in ea e h of t hese cnvironme nts 
and it is importa nt to consider these bcfore recomme nding variet ies. 

In summary. the sma ll farmer will adopt o nly th ose va r ie ti e~ that will 
reduce the socioeconomic a nd agroecologicallimitations whcn the bencfit 
to h i~ surviva l is g rca ter Lhan the cost in volved. 
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Maize 

J. Barnett 

Factors affecting the farmer's decisions depend more on the final use of 
the crop than on his economic level. There are two principal kinds of 
farmers: those that produce for sale and those that produce for home 
consumption . 

When the crop is produced for the commercial market. decisions are 
based on how to increase net income. Both yield and acceptability in the 
market are importan!. 

The situation of the farmer who produces fo r ho me consumption is 
more complicated. Stabilit y is evaluated a s more important than yield. In 
addition, severaf other factors become important 10 the farmer and 
determine acceptabi lity: these include color. grain size, and tas te . lt is a l so 
important for the variety to be compatible with the cropping system. 
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Sorghum 

Manuel Torregroza 

Sorghum, which originated in Africa. arrived to the coasts of the 
Ame ricas with sla ves brought from that continent. 1 n Colombia the crop 's 
history can be divided into three phases. The first started in the 19th 
Century when the first seeds arrived from Africa . lt is very probable that 
the same material is used toda y for fo rage on the North Coa~ t. In the state 
ofSantander, Colombia, a native materia l from Africa. which is probably 
a Kafir type, is seeded foll owing tobacco. About 2500 ha are ~eeded with 
this system. 

The second , and most importan!, phase of sorghum cu ltiva tio n started 
in 1957 when the Purina Company decided ro pro mo te·sorghum for use in 
commercia l feed concentrates fo r a nimals. Betwecn 1962 and 1982. the 
area seeded to hybrids increased fro m 3000 ha to over 200,000 ha. Now 
more than 90 percent of the sorghum grown Í!> mechani ted ; th u~ a 
relatively sma ll percentage is grown by small farmers. Today. an IC/\ 
variety accounts fo r more than half of the arca seeded. This is due to good 
adaptation, stable yields, colored grain (fo r animal feeds), open o r semi
open panicles, medium height, and intermedia te length of growing sea so n. 
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Pota toes 

Aníbal Monares 

lntroduction 

When discussing patato production, a distinction should be made 
between improved varieties, that is , those resulting from programs of 
genetic improvement, and improved seed, which is certified to be free of 
disease. These two concepts are not the same. It is possible to produce 
cert ified seed of native varieties. It must be understood that many of the 
improved varieties have never been submitted to the certification process. 

For example. between 50 and 80 percent of the potato area in the 
Andean region is planted with impro\'ed varieties but only 3 to 1 O percent of 
the areas is planted with improved seed. 

Despi te the fact that , at first glance, it would seem that these two 
techno logies are closely related, factors influencing their adoption seem to 
be quite different. With reference to the Andean region, we will examine 
each of these technologies. 

lmproved Varieties 

The use of improved potato vanet1es varíes considerably among 
ecological zones, types of producers, and lands with or without irrigation. 

Generally, the use of improved varieties is greater in lower elevations, on 
larger farms, and on irrigated lands. Although further study is needed, it 
has been noted that in those areas where improved varieties have a 
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significantly greater yield than traditio nal varieties, and where the farm er 
sells his production (less percentage of ho me consumption), farmers tend 
10 favor improved var ieties. 

These concl usio ns were con firm ed by a study conducted by CIP in the 
Monta ro Valle y in the highlands of Peru in 1977. Many of the study's 
conclusions are applicable to o ther similar zones in Latin America. 

In a rder to understand farmers' perccptions about the varieties used, 
they were questioned about such characteristics as yield, culinary quality, 
price. and resistance to disease, frost. and storage. Their o pinions wcre 
similar , regardless of farm size o r geographic location. In general , the 
farmers affirmed that improved varieties yield more and were more 
resistan! to frost and disease than traditional varieties. but the latter were 
judged better in culinary quality, price, and resistance to damage during 
transportation and storage. 

This kind of information has helped explain why farmers in higher are as 
ofthe Mon tara Valley use improved va ri cties toa lcsscr degrce than those 
in lower a reas. Farmers of the hi gher areas. wherc there is much homc 
consumption. prefer native varieties. Also there is on ly o nc harvest per 
year in the higher areas; therefore , they prefer varicties that can be more 
easily stored over long periods in order to ha ve pota tocs for home 
consu mptio n almost the entire year. 1 n addi t ion . as 1 he eleva t ion increascs. 
improvcd va rieties lose their ad va ntage of higher yicld. 

These o bservations suggest that it would be in order to ask what is an 
improved variety. No one variety is better than all of the o thers in a ll 
respects. One variety may be better in yield but poorer in quality and price. 
In the hig hlands of Peru, na tive and improved late-maturing varieties wit h 
good transportation a nd storage qualities are prefered. In the lower arcas 
of the sa me country. earlier-maturing varietics with hi gh yields. are 
preferrcd. 

There are two economics factors that limit greater acceptance of 
improved variet ies by small farmers. 

First , the selling price o f native varieties may be double that ofimproved 
varieties. This frequent ly compensates fo r thc lesser yield of native 
varieties should the farmer wish to sell them. 

Second, each variety requires a specific cultivation technology , such a 
seeding, irrigation , hi ll ing, fert ilization . etc. The changes in technology 
associated with the use ofimproved varieties a re costly a nd ca n discourage 
small farmers from applying them. Therefore. the small farmer. who 
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produces both for home consumption and for sale, prefers to use varieties 
that are Jess demanding of seed, fertilizer, and other inputs. 

Certified or Improved Seed 

In the Andean countries, seed potatoes are produced in the higher 
elevations, where lower temperatures reduce the population of vector 
insects that transmit viruses. For this reason, producers of seed pota toes in 
the highlands find the best market for their product at lower elevations 
where ecologicallimitations make it difficult to produce high quality seed. 
Thus the movement of certified seed pota toes is fro m the highlands to the 
lowlands. 

In the highlands where small farmers do not use much improved or 
certified seed, CIP found that the use of certified seed depended on two key 
factors: the difference in yields between certified seed and ordinary seed, 
and the respective difference in price. The farmer will use certified seed 
only when an increase in yield will compensate for additional costs. 

Information collected at the farm level indicates that in the highlands, 
certified seed will give equal or slíghtly superior yie!ds in comparison with 
the area's ordinary seed. This difference in yield does not compensa te for 
the additional costs of using certified seed; thus it is not profitable to use 
certified seed under these conditions. In the lower a reas, however, the 
certified seed from the highlands gives significant ly higher yields than the 
local seed. 1 t is not surprising, therefore, to find that the large demand for 
certified seed is in the lowlands. 

Although the majority of higland farmers do not purchase certified seed, 
they do obtain new local seed periodicall y, even though it may be as 
infrequently as every 8 to 10 years. The frequency of obtaining new seed is 
related to variety, to elevation, and to ecological zones. The higher the 
elevation, the less frequently new seed is purchased. 

C I P's study on the use of certified seed found no s ignifican! relationship 
between farm size and the use of certified seed. The ecological zone and the 
availability of irrigation seem to be much more importan! determining 
factors. Nevertheless, the evidence indirectly suggests a negative correla
tion between farm size and the use of certified seed. Since certified seed 
expresses its poten tia! u nder conditions of irrigation and high levels of 
inputs to which the larger farmers ha ve more access, we would expect them 
to use more certified seed. 
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Beans 

Roberto René Velásquez 

The small farmer's decision to select his bean seed depends on factors 
determined by cultural and agrosocioeconomic reaso ns. Production 
objectives play an important role. When producing for the consumer, such 
farmers are more likely to plant materials having the right qualities than 
when producing for their own consumption. 

Seed selection will also depend on which cropping systems they use: 
association, relay, or intercropping. 

When the production is geared to the consumer market, the color, sheen, 
uniformity, size, and cooking quality of the grain play a determining role. 
Also the consumption preference for st ringbeans, tender beans, or dry 
beans will be important in deciding which bean variety to plant. 

Also important are maturity, foliar aggressiveness, and resistance to 
diseases and drought, among other agronomic characters. 
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Workshop B 

Theme 
Action that should be taken 

in generating and transferring 
technology in order to 

in crease the use of improved 
seed by the small farmer 



Guidelines 

A. ldentify the causes of the limited use of improved varieties by the 
small farmer. 

B. Wha t aspects of research and cxtension sho uld be developed to 
promote the use of sccd of improvcd va rieties by the small fa rmer? 

C. Define sorne specific actions that sho uld be taken in the generation 
and transfer of technology to further the use of seed of improved 
varieties by the small farmer. 

D . Explain the relationships among and responsibilities of programs 
of seed , research, and extension in the use of seed of improved 
varieties. 

Workshop groups were o rganized by geographic regions. One group 
was different in that it discussed the advantages and disadvantages of a 
proposal being develo ped by ICA and CIAT to organize a special project 
in Colombia for promoting the use of improved seed by the small farmer. 
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Central America and the 
Caribbean 

Antonio Pinchina t, Coordinator 

The principal causes for the limited use of improved seed are: 

l . Lack o f improved varieties adapted to the clima tic , technologica l, 
and socioeconomic conditions of the small farmer. 

2. lnsufficient coverage, both demographically and geographically, 
by agricultura! extension services. 

3. Deficiencies in the mechanisms and channels for seed distribution. 

4. The farmer's distrust that introduced seed will be better than 
traditional seed. 

5. Lack of credit policies that stimulate the small farmer to use 
improved seed. 

The principal aspects o f research and extension that should be taken into 
consideratio n in order to increase the use of improved seed by the small 
fa rmer are: (a) cooperation between the two programs, and (b) description 
and classification of the agroecological and socioeconomic conditions of 
the small farmer. 

Among the specific actions that should be developed in the generation 
a nd tra nsfer of technology to stimulate th e use of improved seed by the 
sma ll farmer, the fol lowing are important : 
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l . Opportunely analyze the production system ofthe sma ll farmer and 
include at least the fo llowing considera tions: 

a. The agroecological and technological cha racteristics ofthe farmer's 
production system. 

b. The primary and seconda ry uses of crops. 

c. The fa rmer's socioeco nomic condi tio n~. 

d . The situa ti on of agri cultura] ma rke t ~ a nd commerciali ?a tion. 

2. Give priorities to the fa rmer's problems as perceived by him . 

3. Conduct tria ls on the farmer's farm. 

4. Evaluate a nd select improved varieties with the participatio n ofthe 
farmer , the extensionist , and the researcher. 

5. Select the type of farmer, taking into account the fo llowing 
characteristics: 

a . Moral character. 

b. Recognition as a leader by o ther farmers of the co mmunity. 

c. Representa ti ve ofthe production systems, agroecological area, 
and socioecono mic conditions o f other fa rmers of the region. 

6. Give technical assis tance to the small fa rmer in the production of 
seed to meet his own needs. 

7. Make maximum use o fmass communication to promote the use o f 
improved seed by the small farmer . 

The rela tionships a mong th e seed . rcsea rch. a nd extension progra ms 
and the small farmer are summarized in Figure l . 

Within this conceptua l scheme. the fo ll owing a re the respomibilit ies o f 
th e seed, rearch, a nd extension progra ms: 

l . Seed program: 

a. Orients the national seed po licy. 
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Figure l . Relationships of seed, research, and cxtension programs and thc 
small farmcr. 

~------s_e_e_d __ P_ro_g_r_a_m ______ ~t--~>~~---------R_e_s~e~a-rc_h ________ ~ 
J} 

Extension 

Small Farmer 

b. Promotes, stimulates, and assures the availability ofseed to the 
small farmer. 

c. Maintains good seed quality. 

d. Works to establish just and reasonable prices for seed. 

e. Shares the risk of credit in order to stimulate use of improved 
seed by the small farmer. 

2. Resea rch program: 

a. In cooperatio n with extension, works to involve the small 
farmer in the evaluation and selection of improved seed. 

b. Selects varieties that conform to the agroecological and 
socioeconomic conditions of the smalf farmer and that ha ve 
adequate production stability. 

c. Develops and promotes agronomic practices that help the 
farmer take advantage of the genetic potential of the varieties 
selected. 

3. Extension program: 
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a. Collaborates wi th research in ident ifying the agroecological 
and socieconomic characterist ics of the sma ll farmer. 

b. Cooperates with research and small fa rmers in the selection, 
identification, and evaluation of improved seed. 



c. Disseminates information and aids the farmer in the use of 
improved seed. 
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Brazil, the Southern Con e of South 

America, and Mexico 

C. C. de Queiroz, Coordinator 

The principal causes fo r the lim ited use of improved seed by small 
farm ers are: 

l . Lack of technical assistance. 

2. Lack of communication with the small farmer. 

3. Increase in production costs dueto the cost of seed. 

4. La e k of understanding by the resea rcher of the conditions in which 
the sma ll farmer works. 

5. Unavai labil ity of seed. 

6. Incompatibi li ty of improved seed with production systems. 

7. La e k of credit. 

8. Problems of land ten u re and lack of land. 

Sorne aspects of research and extension to be co nsidered in order to 
incrcase the use of improved seed by the small farmcr include: 

l . Research should be carried out directly with small farmers. 

2. Programs of study in agricultura! schools should be revised to 
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include seed courses. 

3. Integration between research. extension, and farmers must be 
stimulated. 

4 . Research should give more emphasis to the formation o f varicties 
that require fewer inputs. 

5. ative varietics should be given prio rity in research. 

6. Research and extension programs need to define a strategy to serve 
the small farmer as well as the larger o nes; institutio ns sho uld 
conduct self-evaluations to see if they are capable of meeting the 
needs of the small farmer. 

7. Seed programs should participate jointly with research and exten
sion in development projects. 

8. Universities should include psycho logy courses in order to train 
agronomists to improve their work with small farmers. 

9. Research projects should meet thc needs of the farm er. 

So rne ~pecific action!> that might be takcn ar~: : 

l. Study the possibility of a subsidy for ecd and other inputs as a 
means of stimulating production. 

2. Define goverment development plans and include thosc actions 
known to accelerate adoption of tcchn ology. such as agricultura( 
insurance, demonstration units. production short cour~cs . etc. 

In e!>tablishing relation~ hip~ betwccn ~ced pro!!ram'> ami program~ of 
rcscarch and extcn~ion : 

l. Plant breeders should describe more completely thc variet ies that 
they produce in order to guarantec varie ta l purity. 

2. Researchers should not stop with thc development of a ne\\ \ ariety. 
but should work with cxtension a nd te~t the new material under 
conditions of the s mall farmer. 
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Andean Countries 

Federico Scheuch. Coordi nator 

Causes of the limited use of sed ofi mproved variet ies by the small fa rmer 
include the following: 
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l. Ma ny of the " improved varieties" are not adapted to the enviran
mental conditions of the small farmer. 

2. Generally, the "improved varieties" require high levels of technol
ogy (inputs) fo r good performance, whi le the small farmer requires 
varieties that are less demanding. 

3. The sma ll farmer has had little participat io n in the selection of 
improved varieties to meet his conditions. 

4. The farmer fears the risk involved in using new varieties. 

5. Beca use farmers ha ve had so me negative experiences dueto lack of 
adequate information about the use of new varieties, they are very 
cautious about adopting new varieties. 

6. lmproved varieties lack sufficient advantages in co mparison with 
tradicional varieties. 

7. The small farmer usually does not consider the real cost of seed of 
his tradicional variety and does not understand that improved seed 
usually costs but little more. 



8. Seed ofimproved varieties is not available to the small farmer at the 
opportune time. 

9. Demand for improved seed is incorrect ly est imated and therefore it 
is not available. 

1 O. The farmer lacks credit. 

11. The package of seed offered to the farmer is larger than needed. 

12. There is little coordination between rescarch and extension in 
promoting seeds. 

13 . The middleman may take advantage of the sma ll farm er when he 
tries to sell the product from the new seed. 

14. Prices for the final product are not attract ive and do no t stimulate 
the farmer to attempt to improve his production by using improvd 
seed. 

Considerations for rcsearch and extension programs in promoting the 
use of improved seed by the small farmer: 

J. Problems of the small fa rmer should be identified and characterized 
so that acti vit ies of research a nd extension can be correctly 
oriented. 

2. A close linkage should exist between research and extension 
programs. 

3. The small farmer should participate in research decisions. 

4. Adequate train ing is needed for fa rmers, as well as research a nd 
extension workers. 

Sorne spccific rccommenda tio ns fo r action by research a nd cxtension in 
promoting the use of improved seed by the sma ll farmer: 

l . The problems of the small farmer should be diagnosed wi th the 
participation ofthe farmer, the researcher, and the extension agc nt. 

2. New technologies should be eva luated and validated through the 
use of regional trials. demonstration plots, field days, and confer
ences. 
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J. The extension agent should test only the most promising lines and 
varieties at the farm level. 

4. The seed of new impro\'ed vanelles should be immediately 
available to the farmer once it is recommended. 

5. Demonstration plots in farmers' fields should be used to promote 
the new variety and to produce seed within the community. 

6. The dema nd for d1fferent kinds of seed in each region should be 
srudied carefully. 

7. The movement o f seed from one region to another should be 
facilitated and th e farmer must be informed about price and 
availability. 
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The Proposal for a Special Project on Seed 
for the Small Colombian Farmer 

Jaime Na vas A .. Coordinator 

The project was discussed in general terms a nd the workshop group 
agreed that ata la ter time a n exhaustive a nalys is would be made o f each of 
the projec t's strategies and phases. 

Among the diverse topics discussed. the o ne that was most debated was 
alternatives for assigning re~ponsibilities for conducting the project. 

Conclusions 

l . Some government agency sho uld be responsible for the product ion 
and distributio n o f improved seed to be used by the small farmer. 

2. Based o n the da ta presented, a stro ng effort is justified to mcet the 
dema nds of the market with high qua lity seed . 

3. Repre5entatives of private and gove rnment agencies interested in 
seed shoud analy7e the feasibili ty o f the proposa l and make 
appropriate modificatio ns. 

4 . Since the proposal is a new st rategy for rura l dcvelo pment , it will be 
d iscu~sed with the natio nal plan n ing o ffice to seek possible 
financing. in case Cresemillas of the agricultura! credit ban k is not 
interested in meeting the demand of the market. 

5. In genera l. the p ro posa l was considered attractive for continued 
study and possible execution. 
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Production and Marketing 
of Seed for the Small Farmer 



Seed as a Cottage Industry 

Federico Poey 

The availability of improved seed for small farmers is generally 
inadequate. On the one hand, seed businesses frequently do not sell seed to 
small farmers because they think that the dis tribution costs make it 
unprofitable, or that prices are too high in relatio n to the farmers' 
resources. Part ofthe problem is that the criteria of the small farmer differ 
from those of the large farmer, whose concepts are more advanced and 
more businesslike. He ís the one for whom the seed companies produce 
seed. 

On the o ther hand, in the majority of developing countríes, one can 
identify adequate reasons to attempt o ther a lternatives, such as a cottage 
industry. (Note: "Cottage industry" has been translated from the Spanish 
words, ''industria artesanal.") 

A rural enterprise managed by small farmers might we ll ha ve artisanal 
qualities as well as characteristics of a small industry. Cottage industries 
are found among small farmers who, using family labor, produce a 
product which they sell. Therefore, we have used the term "cottage 
industry" to signify the kind of organization which might be established in 
a rural community and managed by local farmers. 

Certa in elements would be necessary to establish cottage seed industries, 
which would require an integrated and coordinated effort on the part of 
farmers and the organi7ation promoting the busi ness . 

Any rural commun ity in a developing country has progressive farmers 
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who would produce seed. These would be fa rmers who understand that a 
strong effort is necessary in a rder for farmers and the community to receive 
benefits. lmproved varieties that are trul~ superior and acceptable to 
farmers would be needed. The business would have to be economically 
sound and profitable to the farmer-entrepreneur. 

Outside help would be needed for farmers to establish this kind o f rural 
enterprise; the help would consist of technical and financia) a id as well as 
help in obtaining sorne o f the required equipment. 

Technical aid would be necessary in order to ensure purity and quality. 
It would be necessa ry to obtain or have access to drying, treating, and 
packaging equipment. This eq uipment could be either portable o r installed 
in the community. 

One ofthe importan! aspects offinancing would be to bridge the peri od 
between harvest and selling, which might last up to six months. 

Another aspect would be seed quality contro l, which might be diffcrent 
than that usually applied to commercial seed, but would ha veto be judged 
adequate by the farmer. 

Two strategies might be used . One could be an individual farmer who 
establishes a local priva te seed business in the community that wo uld scll to 
ncighbors and through o utlets that the selects. The o ther strategy could be 
to organize an association which would own the business. This wo uld 
require mo re coordination. 

Wc know sorne of the problems o f orga nizing small farmers into 
businesscs such as cooperatives. 1 n general their establishm ent has been 
difficult. Because they have had sorne experience wi th it. seed might be a 
special product ofsufficient interest to farmers. which would contributc to 
the success of the enterprise. One important aspect would be to meet the 
requirements ofvaricty, quality. and delivery. as vicwed by the farmer and 
at costs that he deems reasonable. One da ngcr would be to invcst too much 
money. t hus increasing costs and lowering profib fo r services o r qua li ty for 
which th e farmer has little appreciation . 

This idea is presented in the hope of stimulating discussion about 
specific actio n that might be taken. 
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Cooperatives as Producers and Distributors 
of lmproved Seed 

Juergen Lewerenz 

Cornrnunication between the srnall farrner and those organizations that 
furnish both financia( and technical help is of utrnost irnportance. 
Cooperatives are a rnechanisrn which can further such cornrnunication. 
Governrnents in developed countries do not intervene in the developrnent 
and rnanagernent of cooperatives. There is a suffícient degree of organiza
tion arnong the associa tions of producers that they thernselves do their 
own planning. One of the principal problerns in developing countries is 
that the capability of rural organizations has not been developed. Sorne of 
the assistance prograrns directed toward farrner organizations in develop
ing countries have been detrirnental rather than favorable. 

Efforts to develop rural organizations should be directed to legitirnate 
organizations ofthe people thernselves. Sorne ofthese ha ve been prornoted 
by persons and organizations which have had continuous and perrnanent 
contact with rural areas, such as church groups, regional organizations, 
and autonornous organizations representing specifíc groups. 

Efforts that ha ve not been effective in prornoting sound rural organiza
tions are state-supported cooperatives, irrigation prograrns, cooperatives 
that have been founded by international agencies with their own special 
objecti ves, and cooperat ives organized with strictly philanthropic objec
tives (giveaway programs). 

A good example of an effective cooperative is the Caja Popular 
Cooperativa in Tunja, Boyaca, Colombia. It is 33 years old and has 60,000 
members. As a n accepted, economically sound cooperat ive, it is in a 
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position to serve as a development o rganization. This o rganization is 
recommended fo r cooperation with C IAT in the promoti n of seed for 
small farmers. 

In developing seed progra ms with cooperative~. the foll owing phase~ a re 
recommended: 

l . Study how farmers in the target reg ion presently manage their eed. 

2. Determine the feasibility of promoting seed . 

3. Have an experimental phase to evaluate varieties and gain experi
ence with production and distribution. 

4. Make an agreement with the cooperat ive organizat ion. 

Sources of Seed 

One arrangement wi th cooperatives would be to furnish them seed to 
distribute. Good quality seed and technical assistance would be important 
in o rder for the cooperative to develop effective distribution. 

Cooperatives might al so produce their own seed through their members. 
This would need supervision a nd technical assistance. 

A third way to obtain seed might be for the cooperative to aggressively 
seek seed through regular marketing channels of the national seed ma rket. 
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Cost, Credit, Subsidies, and Exchange of 
Seed 

Carlos César de Queiroz 

Experience with technical assistance and extension programs has shown 
us that it is not always easy to transfer to small farmers the technologies 
developed in the experiment station. The small farmer frequently does not 
have ready access to government incentive programs which would 
stimulate him to adopt new technologies. Credit programs are interested in 
large operations. Collateral for loans, the problems of communication, 
anda low level of education, are all fact ors that tend to separa te the farmer 
from credit and technology. 

At the same time, the small farmer is very important , cspecially in the 
production of food grains. For example. small farmers contribute 70 
percent of the basic products consumed in BraziL 

Seed is an important technology for the small farmer but he tends to be 
separated from it. Costs are one factor. 1 n the production of seed by or for 
the small farmer , costs can be reduced by adapting different but 
a ppropriate technologies for the production. handling, and storage of 
different crops. as well as by a voiding transportation over long distances. 
Farmers frequently use low-cost systems of cultiva tion, harves t. and 
storage which are unknown to the resea rcher. Forexample, the farmer uses 
simple drying techniques such as a platform or a simple solar dryer. 
Storage is probably in rela tively small containers. However, the researcher 
frequently does not know about these practices and insists upon more 
sophisticated and cosrly methods. 

Credit , subs idies. a nd exchange of grain for seed of improved varieties 
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ha ve meritas methodologies to increase the use of purchased seed by the 
smatl farmer. The exchange of seed is an interesting st rategy, and less 
common than credit o r subsidies. 1 n one case, the cxtension agent furni shcs 
a group leader a small amount of secd which is increased in a demonstra
tion plot. The farmer, on whose land the demonstration is located , 
exchanges the new seed for an equal amount of gra in from his neighbors. 
Another method is to furnish a farmer a small amount of seed which he 
sows in a seed plo t; the farmer then returns to the extension agent onc and 
one-half times the amount of seed that he received. 1 n o ther words. the 
farmer pays fo r the seed that he receives with a po rtia n of what he 
produces. The extension agent then is able to ha ve a seed suppl y to repeat 
the exchange with o ther farmers. 
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Production of Maize and Bean Seed as a 
Cottage Industry for Small Farmers in two 

Areas of Colombia: 
A PreJiminary Feasibility Study 

Roberto René Velásquez 

Thi s study for the development ofa specia l project to pro mote the use of 
seed of improved varieties in two are as of Colombia was conductedjo intl y 
by ICA and C IAT. The proposal is to establish a co mmunity-level seed 
enterprise for the production , handling. storage, and marketing of bean 
and maize seed . either by local individuals or groups. 

The two area s studied were the district of Garcia Rovira in the state of 
Santander and central area of Antioquia state. 

Each area was characterized for its agricultura l. cultural. and economic 
conditions. b) collecting information through: 

l . Review of documented informatio n such as censuses and data 
collected previo usly, mainl y by ICA. 

2. Visits with farmers and o bservation of farming sys tems, 

3. Studies of market s. and 

4. Observation of infrastructure 

This agrosocioeconom ic characterizatio n providcd an interesting insight 
into conditions o f the two arcas as related to secd and the possibilities of 
the proposcd project. 
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The two arcas ha ve severa) similarities and differences . but both maize 
and beans a re impo rtant in the d iet of the people. as well as being 
imponant economicall y. The practices of the farmers in obtaining seed 
were fo und to d iffer markedl y. In Antioq uia , fo r exa mple, 78.8 percent of 
the fa rmers purchased maize seed and 39 percent bought bean seed . In 
Ga rcia Rovira, however , o nl y lO percent purchased maized seed a nd 51 
percent pu rchased bean seed . Majo r d ifferences were found a lso in the 
market prices o f different bean varieties. (No te : T he characterization a nd 
analysis of these arcas might well serve asan example for characteri7ing 
o ther arcas). 

In the district of Garcia Rovira , 96 of the 106 farm ers interviewed were 
interested in the seed project if they were given adequate technical 
orientation and other help . Of the 100 farmers interviewed in Antioquia, 
82 respo nded affirma tivcl y. 

Strategies for Implementation 

Strategies recomm ended for the produc tio n and commercia liza ti o n o f 
bcan and maize seed b y small farm ers in the arcas are: 

1. Financ ing pro ducti on . 

It is suggested that the farmers be selected fro m those who are 
already receiving credit from the agricultura [ c redit bank o r o ther 
source in which the re is supervis ion. The y ve ry likel y could be 
a llowed up to 30 percent more credit to offse t the additio nal costs of 
producing seed . 

The credit situa tio n fo r seed producers sho uld be studied in ord cr to 
determine if they could be given longer term credit. lt is custo ma ry 
for them to sell gra in immediately fo llo wing harvest and th en five 
mo nth s later return to the middlemen to purchase the same grain 
for seed at d o uble o r triple the price. In pan this is due to the 
requ irement o f rcpaying loans immediately after harvest. Lo nger 
te rm loa ns would enco uragc small farme rs to participate in the 
complete secd cyclc from produc ti o n thro ugh market ing . 

., Ba.,ic seed . 

lt will be neccc;sa ry for plant b reed ers o fthe expe riment s ta ti o ns to 
furni sh bas ic c;eed to secd produ cc rs fo r eac h year's cro p. a t Jeast 
during thc in itia l yca rs of the projcct. 

3. Ccrtification . 
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The norm~ generally applied fo r the certifica tio n o f seed m a y be too 
strict. lt will be impo rtan! to apply sta nda rds that fit the need~ o f 
the fa rmers. Thro ugh supe rvisio n , h o wevcr. the cc rt if~ ing agency 
will p lay a ve ry impo rta nt pan in seeing tha t impo rta nt req u ire
me nt~ a re met. W ith th is s upe rvis io n . farmers will be tra incd to 
produce high qua lity seed o f gene tic p urity a nd good germina t ion . 

4 . Teehnica l as~i stance . 

Fa rme r<> wi ll ha vc to be trained in e fficient prod uc tio n a nd 
cquipment o pera tio n. The refore. in~t i tuti on s a lrcady work ing in 
th osc arca s will have to condu ct sh o rt co urses , visit the produce r 
frequ cntly. and furnish comple te a nd depc ndable technologica l 
a~:. i sta nce. 

5. Seed ha nd lmg. 

The fa r me r" wi ll n o t kno \\ hO\\ to ha ndlc \ced. no r \\ ill the~ ha\e 
th e eq uipme nt for clea ning. trea t ing. sto ring. ba gging. etc. l t will 
not he necc,,a r~ in eithe r a rea to cla"i f~ the '>Ccd b~ -,17e o r \ha pe 
beca u\c thc farmer~ p lant b~ hand . Sced handlingcq uipmcn t might 
be in, ta lled in each region . o r portable equipmcnt o r equ ip ment 
airead~ in~ talled b ~ governme nt agencies could be u~ed. This wi ll be 
cspecia ll ~ tmpo rta n t du ring the in it ia l ~ tage<., of the project. 

6 . G uarantccd ~a le'>. 

It will be impo rtant to s timulate thc seed busin cs~. especia lly th e 
produccr\. lt i ~ ~ uggestcd tha t 'ome agcncy gua rantee to purcha~e a 
po rti o n of thc p rod uccr'' ~eed . The fa rmc r would aue mpt to \C JI h i~ 

<.,ced . hut \\ Ou ld be a:,.,ured o f a .,a le for pa n o f it. \\ hic h \\nuld 
redu ce hi" ri sk. H owever. the p r iec o f th e g ua ra ntecd pu rcha.,e 
m ight be "light l~ lower than sccd pncc~. \\ h ic h wo uld c ncourage the 
fa rmc r to '-Cck his o wn o utlc t. e ithe r thro ugh th e grou p ... eed 
h u,i nc'' or 1ndi\ idua ll ~. 

7. S to rage. 

Go\'c rnmc nt age ncie., in each ?One ha\'c fac ilit ies to storc thc 
amou n t ~ of seed needed fo r thc fi rs t fe\\ )Car~ of the pro jcct. The~e 
fac iliti c~ might be uscd a nd th e storagc c ha rgcd a., a producti on 
co~ t. Thi ' would hclp gua ra ntcc qua lity \Ccd until th e farmer,cou ld 
cs tahli"h thcir o wn storage fm:ilit ie .... 

R. Fo llo\\ up a nd cvaluatio n. 
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Thr amount'> ol ~Cl'd producrd durin~ t hc t'irq 1rar~ \\Ould hr 

rl'lati1el~ ~mall. ll \\Otdd he nnponanttoc1 a lua1r 1hc prog rc" and 

gi1c fo ll oll-up helr '' hl'rc nt'l'tkd. Thc objn:tllc 11ould he to 
e~lahJi~h 0\Cr a [)CriOd of a fc11 \t: ar~ l:lt hc r ind i1id uaJ or /!ro l![) 

rn tcrpriscs tha t would be cconomH: all ~ intlc rcnde n l and nol nl'ccl 

g<11ernmc nt aid . llolln·c r . 1he gmcrnmrnl \\Ould pla~ a c ri tica! 
rolc in furn i~h 1ng thc ha \ic ~l'ed . Thc rt.' for.:. accl'plab il il l of the 
1 a r ic t ic~. a~ 11.:11 a~ ot hn a~rect- o f 1 h.: rrocl''>'>. , Jwuld he ca rctu ll ~ 

~tudicd. 1\nothcr 1111pPrlan t role ol thc go1 e rnmc n1 \\OUid he 10 
carcfull~ ~tud ~ thl' tknwnd !Pr w.:d and thc cn~t~ 1111 oiH·d 111 
rnJee\~inl:! . 111 n rd.:r tu mc.:t thc t'connm1c rcqu1rcm.:nh o l .:qab
Ji -, h ing th t· l'illl'rpml'. 
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Increasing Seed Sales Especially to Small 
Farmers 

W. H. Verburg.t 

I wi ll relate sorne of my experiences in Kenya, A frica, and explain how 
we went about the job of selling seed to small farmers. 

Distribution 

Distribution seems to be the bottleneck of most seecl o rganizatio ns. no 
matter how they are organized o r owned. Distribut io n is particularly 
important to top management in order to reach small fa rmers within a very 
large area. This requires attent ion; it is no easy task. But it is possiblc ifyou 
work hard a nd do not try todo it o ver a short span oftime. 1 n K en ya it too k 
us a t least 10 years, and 1 wi ll admit that th is was longer than we expected 
when we began. 

Many problems have to be overcome. Storage points have to be 
organized. Physical movement ofseed needs a lot ofattention, particularly 
in an a rea where there are few roads. Furthermore, it is difficult to make 
... u re tha t adequate quantities of seed are avai lable at the right time and in 
thc right place. We a lways aimed to have seed available within walking 
distance for farmers. 

Payment and Prices 

On the o ne hand, the price of seed should enable the farmer to benefit 
substantially fro m his investment. On the o thcr hand, the seed grower and 
the seed organization should get a fair re turn on their money as well. lt is 
up to top management to price seed so that it is a worthwh ilc investment 
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for all conce rned . Th i~ is no t c:asy toachieve beca use. a ~ you k now. (aheed 
growers always wan t mo re for thei r seed. (b) the seed compan~ nceds quite 
a !>ubstantita l ma rke t to pay for overhead and o peratin g. co sts. and (e ) the 
costs o f distributio n under difficult conditions a re quite high. Moreover, 
the actual distributo r sho uld get a return fo r his effo rts, and we fo und that 
it i not good to cut his margin while everybody else gets a fair return . In 
fact . it is very impo rtant to make sure that the final distributor gets a h igh 
share o fthe market since it is he as the storekeeper who has to ell the seed 
to the farmer. 

Th erefore. we ah\ ay tr ~ to give the fina l link in the retail chain a vc ry 
fa ir o ppo rtunit y in o rder to encourage him to purchase seed beforc th e 
rai ny rcason sta rts and to stock sufficient quanlllies of seed in the sto rc at 
the right time . Onc ca nn ot be certa in that the ~ys tem. o nce it begin!> to 
function well. will always continue to work well1n the fut ure. O ne has to 
kccp it working: the retail effort has to be kept a li vc a ll of the t ime. 

A s far as payment is concerned , we a lways work o n a cash basis in 
Kenya. lt is the o nly sys tem that we could make work o n a large scale. 
Farmers may need credi t , but to administer c redit for thousands of small 
farmers is a major exercise. lt not only is difficult to administer but is very 
expensive. 

Subsidies might be used to lo wer the cost o fthe seed to the farmer and to 
assure a good price to the pro ducer. But the que tio n is what happens when 
the s ubs idy stops. Fo r example. a unit o f seed might cost $ 1 O. The seed 
o rga nizati o n is subs idized $5 and then se lis to the farmer for $5. When the 
subsidy is terminated, which a lmost a lway happens, the farmer is 
accustomed to paying $5 , but the seed organization must se ll fo r $10. 
When this occurs, the vo lume of seed sold will decrease. The seed 
organization probably has based its estíma te of seed needed o n the sales 
under the subsidy a r rangement a nd will pro bably have unsold stocks o n 
hand a t the end o f the season. 

Hybrid Seed 

We have heard a rguments for a nd against hybrids. H ybrid seed is mo re 
expensive. It has been said that hybrids make small farmers dependen! o n a 
seed o rganization beca use they need to purchase seed each year. There are 
different ways to think about hybrids. It is my o pinion that once hybrids 
increased maize yield by 30 percent in Kenya . it was o bvious that small 
farmers ought 10 benefit from the heterosis as muchas large farmers. Fro m 
this viewpo int, the refore, there is no reason to distribute hybrid seed to 
farmers with large and medium holdings and thcn provide seed of o pen
po llinated varieties to small farmers. 
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Plant Breeding 

The marketing of seed should start with the p lant breeder. Too often 
plant breeders try to improve crop yields without looking first at the 
market. This is not a very effícient or commercial attitude to take. The 
brccder firs t sho uld find out what the farmer needs. thc conditions under 
which the crop is grown. and all the o ther factors influencing adoption. 

In Kenya, we were fortunate to have plant breeders who were fully aware 
of requirement~ o f both large and small farmers. The breeders produccd 
material. hybrids in this case, that could be sold on a large basis to sma ll 
farmcrs. 

Thc extension service should be very much in volved if such a service is 
ava ilable. Again in K en) a. we were fortun a te in being able to motívate the 
extension service to thc extent that everybody was pull ing in the same 
direction. 

Also the policy maker in the highest levels of govcrnment should be 
convinced that improved crop production is worth attacking o n a national 
sea le. The executives of the seed organization shou ld be in touch with the 
po licy maker conti nuously so that they know what government offícials 
are thinking. 

Marketing 

A ltho ugh it m ay a ppea r that marketing is beyond the scope of the seed 
company or seed organizat ion , farmers should be ablc to sel l any surplus 
grain a t a fa ir price. The small farmer who has done everything that he has 
bccn told todo becomes very discouraged when he has a good yield but is 
unable to scll his product ata fair price. 

It is diffícult for a seed organization to control marketing ofthe product. 
but o ne sho u ld be aware ofthis and try to assist whencver possible so that a 
smooth marketi ng of products is assured. 

Perhaps the sit uation in Kenya was unique. On the ot her hand. there 
must be sorne '>i milar opportunit ies in o ther countries. Perhaps the right 
key has not been found to reach the small-scale farm er in the proper wa~. 
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The Seed Business in the Transfer of 
Technology to Farmers: The Guatemala 

Experience 

Roberto René Velásquc; 

The use of improved sced has be en shown 10 be one of lhe most effcct ive 
means of improvi ng agricu ltura( production . In Guatemala, it is estimated 
that in 1979 the use of improved varieties of maizc seed contributed (U .S.) 
$7.3 millio n to nat io nal prod uctio n . This amount is doublc the to tal 
budget of ICTA. Since 1979 the use o fimproved seed. espccially of maize. 
has continued to incrcase. ICTA adopted the po licy tha t pri vate indu~ try 

sho uld play a majo r role in producing, processing. and distributing 
adequa te quantities of seed. and took steps to encourage its part ic ipation. 
The available info rmati o n indicares tha t they have been successful. 
especially in the case of maize. 

In 1979. ICT A sold 209 t of seed. By 198 1. the amount had riscn to 3 100 
t. of which 90 pcrcent was handled by priva te indus1ry. 

In orcler to encourage private industry, ICTA produces basic secd of 
most crops and o ffers ils drying and processing fac ili ties as a paicl servicc to 
the incipient seed industry. 

ICTA abo produce .... procc.,.,e~. and d i.,l rihutc., rca lti \l:l~ ~mall quanll
ti c., of.,ccd 111 an effo rt to e~lab l is h a qualil~ ~tandard anda guldcl lllc for 
cont rac ting and .,ell ing pricc ... . A ~ummar~ o f thc ... t rateg~ fo llo\\ ... . 

l . ICT A cont ractcd seed producti o n with carefull y selected farmers at 
a favorable pricc 10 the producer. 

2. These contrae! p roducers were taught ho w to produce good sced. 
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3. The priva te contract producer was then encouraged to sell his own 
seed rather than sell back to ICT A. 

4. ICT A furni shed basic seed, and would even dry. process, and bag 
seed for lhe qualified producer who wished to sell his own seed. 

5. In order to further encourage the prívate producer to sell his own 
seed, ICT A lowered the previously rather high price paid lo 
contract producers and increased retail prices in arder to increase 
the margin between the production price and retail price ofthe final 
product. This encouraged the contract producer to sell his own 
seed. 

01 hcr slratcg.ie~. so me o f which ha ve been applicd hv 1 CTA. mighl be: 
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l. Sponsor a production contesl o n the use of pro\CI! !echnology 
including the use of the new variety (or varielies). 

2. Coordina te credit with seed production. Fo r example, obtain credit 
for the seed producer, so that the loan does not ha veto be repaid at 
harvesl but when the seed is sold. This can be important beca use the 
common production loan does no t an ticípate the need to sto re seed 
for a few months. 

3. In 1he case of ICT A, sorne seed was dis1 ributed through credit 
agencies thal could deliver the seed immediately o nce the credit was 
approved. 

4. When 1he seed is produced in the humid 1opics, storage is a 
problem. The government might store 1he seed at a fair price in 
a rder lo assure good storage conditions. 

5. Supervise seed producers in a rder to help them meet the require
ments ofseed regulations and to train them to produce good seed. 

6. Coordinate the promotion of the use of improved seeds. both 
directl) and through extension agencies. for all improved seed. both 
governmenl and prívate. 

7. Organize demonstration and field days on the seed production 
fields as a means to motívate local interest. 

8. Form o rganized groups to handle production a nd marketing of 
seed in the community. 



9. Structure the seed business so that it will functi on economically 
without subsidies. Do not accustom farmers to low seed prices 
through subsidies, because the subsidies will probably not be a 
long-term arrangement. For example, the seed processing by ICT A 
for farmers who sold their own seed was charged on a cost basis. 
This service did no t subsidize seed producers but did allow fa rmers 
to learn the seed busi ness without large investments. 

10. A "cottage industry" model that can be promoted to small farmers 
in a community 1s discussed in detail in a no ther presentation. 
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Clusa's Involvement in the Oilseed 
Growers Cooperative Project in India 

CLUSA began a cooperative project in India in 1979 to help develop 
OGCP. a massive sy-; tem of cooperatives o f vegetable oi l producers. The 
project was made po.,sible th rough a grant from the United States Agency 
for l nternational Development of$ 11 0 million worth of soybean oil. This 
is the largest o il<;eed project ever undertaken by a U.S. o rgani7ation and 
the grant is the larges t com mitmen t under the U.S. Food for Peace 
Prog ram ( PL 4RO). At the conclusion ofthe project, 350.000 lndian oilseed 
producers will be organized in 8000 vi llage-level cooperatives. 

The project is being implcmented by the NDDB. which was capital ized 
by 'elling foreign-donatcd food on the lndian markct. 

Importance of Vegetable Oil 

Vegetable o il is second only to food grains in providing calories in the 
l ndian diet. Vegeta ble oil production has increased in rccent years. but not 
nearly as rapidly as d emand. The deficit has ri-.cn to more than 1 mi Ilio n t a 
year. Even though average per capita incomc is less than (U.S.) S lOO per 
year. the priceofvegetable oil is roughly fourtimes the price ofoil in orth 
America. 

Changes in Control of Market 

Pea nut ~ and ot hn oilsccd s (so~bean. rape<.eed . nHI \ tard. palm. ami 
coconut ) are p1 :)duced in India by ~mall farmers. wh o'e land ho ldings 
average le~~ than 2 ha . These sma ll farmer~ fall prey to tho ... e who huy 
peanut~ a nd procc"' and <.ell the oil. 

126 



Altho ugh thei r bu~inesses a re no t la rge. these m1ddkmen. cac h worki ng 
in his own rural a rea, exert considerable inlluence over market supply a nd 
dema nd, a nd therefore , prices. At harves t time th ey buy a t low prices. The 
farmer has no sto rage faci lities and needs the cash to pay o ffl oans made by 
the same middleman ("trader"). 

The trader stores the pea nuts and thcn processes th c oi l with crude. 
ineffic ient equipment. He sells o il when market demand has made prices 
h igh. 

The unfonuna te system of the local trader/ middlema n is being cha nged 
by putting o wnership and contro l of purchasing, processing, and marketing 
directly in the hands of the o il seed producers. Ma ny cooperati ves 
esta blished by governments in the Third Wo rld co ntinue as pa rt o f th e 
government extensio n system: they do not meet the needs o f fa rmers but o f 
a bureaucra tic government. 

In this cooperative project , the NDDB does no t directl y help the 
individual farmer. Ra ther, the o ilseed farmers are assisted in o rgani zing 
themselves into cooperatives. which a re designed and ma naged to meet 
thei r own needs. While cooperative o rgani zatio nal tca ms live in the 
villages and wo rk with the oilseed farmers, the nece sary econo mic 
infrastructure (processing facil ities . transpo rtation fa cilities. market ing 
o ut lets, etc.) a re being desig ned and develo ped by DDB. As the loca l 
cooperatives grow in size and streng th . loca l fac ilities a re handed over to 
the newly o rganized local cooperatives for d irect ownersh ip a nd con tro l. 

These village-level coo pera tives wi ll . in turn , own and con trol sta te 
facilities a nd eventually natio nal fa cilities fo r meeting necds o f members . 
Th is bottom-up/ to p-do wn simulta neo us approach to creating large 
cooperatives has been proveo successful by C LUSA and o thers in va riou 
parts of the wo rld. Farmer invo lvement is a key part o f the system . 

The implementatio n and management o f the project are 100 percen t 
lndia n. C LUSA is assis ting in var ious technical matters a nd mo nito ring 
activities. Ho wever, C LUSA is not doing the project : it is conducted by 
NDDB and the newly fo rmed coopera tives. 

Cooperative League Assistance 

C LUSA backsto ps the project in severa! ways. The expertise of thc U .S . 
oilseed cooperat ive is being tapped. In additio n to securing the AID g ra nt 
for the project , and assuming fu ll responsibility for hand ling the proceeds 
o f the sale of the donated oi l, C LUSA worked closely with the DDB in 
developing the project plan. A ltho ugh C LUSA has provided technical 
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assistance to ma ny aspects o f the projcct . the main emphasis has been o n 
mark eting. The develo pment o f high quality seed stocks a nd improved 
methods o f sto ring and handling seed ha ve a lso receivcd a ttention . 

Th is is the first time tha t U.S. food do nat io n has been used in this 
ma nner. Rather than dist ributing food to poor peo ple, the food is sold 
d irectl y o n the I ndia n market in o rder to o bta in funds to develop the 
coopera tivcs. 

Oilseed G rowers Cooperative 

OfTicia ll y hcgun in mid-1979. thc project had 34 villagc-lcvcl societie~ 

with a to tal of 300 mcmbc rs by Octobcr 1980. Ry .J ul y 19X2. sorne 900 local 
coopcra ti vc' wc re f'un ct io ning in over 2000 villagc' and bcnefiting mo re 
than 70 .500 f'a rmers. 

Four proccssing plan ts are in operatio n . with seven mo re in vario us 
stages o f p la nning a nd implementa tio n. Abo ut 4200 farmer-leaders ha ve 
rece ived forma l coopera tive training. They a re ass isted by 32 mo bile 
tea rm. which include nearly 400 ag rono mists, extensio n wo rkers. and 
coopcra tive o rga nizers. early I500 t o f improved seed have been 
provided th roug h the coopera tives. a lo ng with insecticides. pes ticides. and 
fertili zers. Project o peratio ns are underway in seven o ilseed gro wing 
regio ns in fo ur sta tes of India. 

The stro ng ho ld that traditional vegetable o il traders had over the small 
pro clucers was very lucrative and many cffo rts ha ve becn made to dissuade 
the lcadership o fNDDB and the new cooperatives. NDDB o fficials ha ve 
becn harassed and beaten . Four project field wo rkers have been killed in 
the past two years. Cooperative oil milis have been shut down by 
impro mptu strikes. A rsonists set fire to the coopera tive o il mili in 
Bha vnaga r, G ujara t, in December 198 1. This may have bee n a blessing is 
disguise. The fa rmers felt that it was their mi li a nd many rushed to help put 
o ut the fire. T he inciden t demonstrated to the vested interests and to the 
rural communities tha t the oilseed cooperative was trul y a movement of 
thc pcople. In additio n. NDDB staff, lo ca ted six ho urs away. also helped 
put ou t the fire; this demo nstra ted to the local peo ple tha t the NDDB is 
committed to the new o il cooperatives. 

All o ilseed prices have increased substa ntially in the project areas. In 
Madhya Pradcsh . soybean prices to the producer have increased 67 
percent. Peanut prices have increased 250 percent in Weste rn G ujarat. 

In additi o n to providing financia! resourccs to the project. the donated 
o ils a re be ing used to establish marketing systems c reated thro ugh the 
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project , which later can be used for marketing o il produced by the 
coopera ti ve. 

The govern ment ofCanada, th rough the Coopera tive Union ofCanada 
(CUC), has donated $3 mili ion wo nh of rapeseed oilto the OGU P. CUC 
expects to dona te an addit ional $1 O mi Ilio n wo rth of rapessed oil ea eh year 
for four years. 

Altho ugh U.S. food has no t previously been used in this wa~ .the interest 
generat ed by this project has encouraged the U.S. governmentto consider 
simila r projects in o ther developing countries. 
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Panel C 

Theme 
Experiences in Marketing Seed 
to Small Farmers in Different 

Geographic Areas 



Guatemala 

Roberto René Velásquez 

Experience has been gained in Guatemala in marketing seed of maize, 
beans. sesame, rice, and sorghum to small farmers. The first three are 
planted mainly by small farmers; rice and sorghum are notas important to 
small farmers. 

The infraestructure for marketing the seed includes entrepreneurs ( or 
small seed producers) and wholesale and retail distributors. Retail 
distribution is done through a chain of agricu ltura! service stores or stores 
selling agricultura! products in the agricultura! production area . 

The price policy applied in these marketing systems is based on 
economic incentives to all sectors involved. 

Traditionally, these seed were sold in bags of25 kg or more. However, 
these amounts were frequently impractical for small farmers. Bags of 5, 12, 
and 25 kg ha ve been successfully marketed a lthough they cost more to bag, 
process, and certify and create storage and handling problems. 
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El Salvador 

Napoleón A. Puentes M . 

Background 

Hybrid maize seed was introduced in El Salvador on a n experimental 
basis in 1950. to eva luate its adaptability. Promotion ofhybrid maize seed 
was initiated by the govern ment in 1955. 

A year later, a governmental decree es tablished the norms for the 
control and certificatio n ofhybrid maize seed. This same year the Ministry 
of Agricu lture offered the first certified seed to farmers . This stimulated 
priva te industry to produce seed in 1957. 

Rules and regula tions were established by governmental decree in 1971 
for the certi fication o f seed and plant material , thus extending the 
regulation to o ther crops. 

Now improved seed is used in approximately 66 percent of the cropping 
arca, resulting in adeq ua te g rain production for a good leve! of consump
tion . 

Seed ma rketing ha~ developed mainl) for the basic food grains (mai7e. 
rice. sorghum . and bcans) because they: 

J. Contri bu te to the basic diet of thc population; 

2. A id in the development of the animal industry; 
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3. Are an input for the cou ntry's agricultura! industry; a nd 

4. 1 ncrease the demand for labor. 

For these reasons it ha s been the policy of the governmen t to give 
priority to research and seed production for thcse cro ps. Among thcse 
basic food grains. maize is of first importancc: its perca pita consumption 
is the highest and it occupies a large percentage of the cult ivated land . 

In general, basic food grains a re produced by farmers wit h sma ll and 
medium holdings. For th is reason, both the government a nd prívate 
industry ha ve sought mecha nisms and channels to make seed avai lable to 
farmers on time and at fair prices. 

A vailability of Seed 

The seed avai lable for any year's p la nting consists of that carried over 
from a prior year plus the national production. 

Maize. In 1975-76. the ava ilable maize seed totalcd approxi mately 
70,000 hundredweigh (cwt). of which prívate industry accounted for 86 
percent. The estimated amounts for 1982-83 to tal 92 ,000 cwt: private 
industry is expected to account for 99 percent of the tota l. 1 ncreases in 
government production of maize seed paralleled those of priva te produc
tion unti ll 978-79. Since thattime, government participat ion has decreased 
but seed produced by farmer cooperatives has been included in the 
amounts attributed to prívate industr y. Th e tota l amo unt of seed has 
increased a bout 28 percent since 1975-76. 

Rice. Production of rice seed has not been increasing appreciably. The 
government was responsible for certified seed production until 1978-79, 
when priva te industry produced seed. Most ofthe priva te seed production 
has not been certified. T o tal amounts of seed avai lable for the year 1982-83 
ha ve bee n estima ted at4356 cwt, o f which priva te industry is expected to 
account for 60 percent. 

Sorghum. Only the government has produced cert ified sorghum seed, 
both va rieties and hybrids, and o nly during the last four yea rs. Production 
for 1982-83 is es timated at 2400 cwt. 

Demand 

Small farmers usually purchase from 12.5 to 500 pounds, with 25 pounds 
being the most common amount. 
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Sales have been for both local seeding a nd exportatio n. Only hybrid 
maize seed has been expo rted. Sales have decreased from 1977-78. and in 
1979-80 o nly about 7 percent of the hybrid productio n was exported. 

Distribution Channels 

Certified seed has been distributed by the Ministry of Agriculture. the 
Agricultura! Development Bank , and priva te industry; the latter accounted 
fo r 75 to 80 percent of the total. 

Distribution has been through age ncie~ of the development bank as wcll 
as prívate rctail ers. There are approximately 290 retailers throughout the 
cou ntry. Rctai lers repack the seed in smallcr bags in o rder to sc ll a mo unts 
rangi ng fro m 12.5 to 25 pounds to small farmers. 
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Robcrt Manilla Cha\C/ 
.loel Artcaga Fernandc7 

Mexico 

The followi ng report is based principall y on the experiences of 
PRO N ASE. the principal producer o f mai ze. rice, bean. and wheat seed in 
Mexico. lt is also active in the production and com mercialization of oilseed 
crops. such as sesame, peanut , safflower, and soybean. 

PRON ASE receives small amounts of seed of new varieties from INIA , 
increases the seed on its own stations. a nd then contracts commercial 
production wnh farmer producers. This seed is then processed and sto red 
in the faci lities of PRONASE. 

PRONASE has three d istribution cha nnels: the official bank . d istribu
tor~ licensed by contract, a nd direct sales. The bank is the principal client 
of PRONASE. taki ng 70 percent of its production. Distributors, who sign 
contrac ts with PRONASE. distribute 18 percent of the seed, and direct 
sales accou nt for 12 percent. 

In 1982. PRONASE processed and distributed 238 t ofseed, an increase 
of230 percent over 1977. Ofthe 238 t, 85 percen t was seed ofbasic food 
crops and 9 percent wa seed of o il crops. 

The use of improved seed of improved varie ties is considered vita lly 
important in increasing product ion and productivit y of the natio nal 
agriculture. However. socia l, cultural. economic, agronomic, and ecologi
cal problems have restricted the use of improved seed. 
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As a new ( 1980) strategy to in crease the use of improved seed, the 
government has authorized a subsidy to the farmer of up to 75 percent of 
the cost of seed . This strategy is based on the premise that this willlower 
costs and stimulate production, which, in turn, will be reflected in more 
food at lower prices for the consumer. This subsidy will cost 2 billion pesos 
"during the first stage." 
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Areas Outside Latin America 

R. L. Paliwal 

Small farmers constitute more than 75 percent of farming people in the 
tropical wo rld. By " small farmers" 1 mean farm ho lders whose income is at 
subsistence levels and who face greater constraints in increasing their 
productivity than d o larger farmers. 

There are man y limit ing factors to agricultu ra! productio n in the 
developing wo rld . These vary from lack of weed control to impropcr or 
inadequate po licics. Onc commo n fact o r, unequivocal and uni versa l in 
impact , is a lack of p ro per seed production and distributio n systems. 

In papers presented hcre last year and atan FAO/S IDA co nference in 
Nairo bi a lso in 1981. 1 emphasized sorn e po ints dealing wit h the need to 
develo p more effective seed sys tems. 1 will repea t them here si nce 1 
sincerely bel ieve that thesc po ints need our attention and remcd1a l acti o n . 

l . Fo r much of the tropical world, the maize germplasm currently 
available has a reasonably good yield potential, well above the 
average yields obtained by farmers. The overriding need is to 
increase yield stabi lity. 

2. The farming si tuation under which mai ze is grown must be taken 
into consideration in planning maize research and seed productio n 
programs. The need fo r o n-farm experimentatio n is particularly 
important for a crop like maize. 

3. Lack o f effective sced industries is a crit ica) facto r limiting maize 
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production in most developing countries. The success of severa( 
private seed companies in the developed world is attributable 
mainl y to two facto rs: a) they developed materials which were 
acceptable to farmers, and b) they wereable to makc tJmel) dehvcr) 
of good qua lity seed to farmers. 

4. The production o f good quality seed has the same importance for 
open-pollinated varieties of maize as fo r hybrids. Seed industries do 
not have to depend only on hybrids to be successful. Developmcnt 
of good national seed programs is essential fo r increasing maize 
production. 

5. Technology for hybrid maize seed production is well es tablished. 
There is. however. only scanty information on the maintenance and 
producti on of seed of open-pollinated varieties. Added attention is 
now being given to the problems of seed production, marketing, 
and distribution of open-pollinated variet ies. 

1 will emphasize and elabora te on sorne of these points and then discuss 
the seed production and marketing systems, keeping in mind the specific 
needs of small farmers. 
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l. What is a nd who is a small farmer? It is really difficult to define 
small farmers and la y guidelines which will be applicable in most , if 
no t all. conditions. We can generally agree that three major factors 
enter into such a definition: size of the holding, agroclimatic 
conditions, and resources. 

2. lmproved technology is technically size/scale neutral but it can be 
highly influenced by, and therefore dependent on, resource and risk 
perceptions. It is necessary to produce input-responsive germplasm 
with stable performance under adversc conditions, and with the 
genetic capacity to respond to more favorable situations. 

3. Most of the maize in the tropical world is grown under high-risk 
and low-in put situations. 

4. The farmer will ado pt improved technology that gives him 
economic returns, if he perceives the risk as bearable and if his 
resources permit. 

5. Our attempt sho uld be to provide farm ers suitable germplasm with 
stable perfo rmance and appropriate technology tha t will give them 
improved returns under high-risk, low-resource situations, but 
which will respond well to more favorable situations. 



6. We have often heard the argument that hybrids a re mo re suita ble 
for la rge fa rmers and o pen-po llinated varieties suit the needs o f 
small fa rmers. This sta tement misrepresents the situatio n . Under 
the appropriate c ircumsta nces, e ithe r hybrids or o pen-pollinated 
variet ies can be used by small and large fa rmers alike. Fo r exam ple, 
in the 1 ndian state of Bihar -not o ne o fth e more progressive sta tes, 
and one with very small ho ldings- fa rmers, regardless o f size of 
ho ld ing, use hybrid seed fo r growing winter ma ize, but d o no t use 
hybrid seed fo rthe rai ny season cro p. In Za mbia. a ll farmers, la rge 
and small , pla nt SR 52 hybrid ma ize and benefit from it ift hey p la nt 
at the right time. 

7. J o hn Gerhart's study o n diffusio n of hybrid ma ize in Rift Yalley, 
western Kenya, showed clearly tha t in higher a lti tudes where 
suitable maize h ybrids were a va ila ble, bo th small a nd large farmers 
used them . Agro clima tic zones were very importa n! in the ado ption 
of hybrid maize. lts ado ption was much g reater in the high 
eleva tion/ high rainfa ll a reas, where farmers had lo wcr risk per
ceptions. H ybrid ma ize ado ptio n was much lo wer in low eleva
tion/ low ra in fa ll a reas where there was a higher risk perceptio n . 
Fa rm size was no t significan ti y rela ted to ado ptio n of hybrid ma ize. 

8. Similar situa tions can be fo und in Latín America . Fa rm ers in 
coasta l a reas o fPeru ha ve ad opted hybrid maize, but its adoptio n is 
poor in lowland areas of the A mazonia n basin a nd the Peruvian 
highlands. 

9. A vailability of suitable and ada ptable germplasm acceptable to 
ther farme r is the basic considera tio n for a successful seed sys tem. 

10. A seed sys tem consis ts of two basic components: seed production 
and seed clistribution and ma rketi ng. T here are both sma ll and 
la rge seed systems. Most effi cient la rge seed systems sta rted as sma ll 
seed enterp rises. 

11. M y experience in 1 ndia a nd e lsewhere has convinced me that 
organizing a good seed p rod uctio n system is easier tha n cstablishing 
a good ma rketing system. Yo u can impo rt seed but you ca nno t 
importa ma rketing network . T his has to be es ta blished in your 
country to meet specific needs a nd sit uatio ns. 

12. It should be realized tha t in the developing world, if we excl ude 
hybrids and cro ps where grain/seed is no t the end product 
(vegeta bi es, cotto n, j ute, etc.), over 80 percent of the agricultura( 
la nd i covered by seed which do no t en te r ma rket ing channels 
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(farmer's own seed or farmer-to-farmer distribution). This situation 
will continue for quite sorne time and must be taken into account 
when considering the kind of seed to produce and the marketing 
ne twork. This is why C IMMYT's emphasis is on high-yielding, 
open-pollinated varieties as a more practica( approach to supplying 
better germplasm to a large number of small, resource-poor 
farmers. 

13. Basically there are two types of national seed systems: (a) small
scale, farmer-based , and farmer-managed seed systems, and (b) 
large-scale, commercially organized seed production/marketing 
systems. In most developing countries, small-scale, farmer-managed 
seed production systems can play a very important role in supplying 
seed to small farmers. These were quite effective in India and sorne 
of them gradually grew into large-scale enterprises. 



Workshop C 

Theme 
Strategies to Increase the 

Production and Marketing of 
Improved Seed for the 

Small Farmer 



Guidelines 

A. Sta te your o pinions o n the advantages and disadvantages of the 
proposed special project to expand the use ofimproved seed (maize 
and beans) in two areas of Colombia. 

B. Descri be brietly the importan! characteristics ofsome projects that 
ha ve successfully produced and marketed seed fo r the small farm er. 

C. Recommend action and define responsibilities of public and priva te 
organizations (seed companies, farmer o rganizations, coopera ti ves, 
distributors) for the improvement of production and marketing of 
seed of improved varieties for the small farmer. 
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Rice 

Rafael Posada, Coordinator 

The principal conclusion of this worksho p group was that the basic 
e lement needed to in crease the use of improved seed by the small fa rmer is 
the avai lability ofvarieties that are adapted to the needs and conditions o f 
the fa rmer. The characteristics will vary among countries and amo ng 
regions within a country. 

lmpro\'ed va rieties ~ h ould : 

Be cas~ to th re~h by hand. 

Have a vcgc ta t ive cycle tha t fit ~ thc producti o n "~ '> tem" of 
th e fa rmcrs . 

Ha vc gra in with a n appea rancc that is \'er~ acccptablc to 

the fa rmcr. 

Havc a good yic ld perccntagc whcn milled. 

1 n the case of rice, farmers will accept varieties tha t are adapted to their 
conditio ns, even tho ugh they may be slo w in do ings so. Therefo re. this 
group concluded tha t the problem is not so much production . but rather 
marketing. 

Fo r remate regions, where upland rice is gro wn . seed sho uld be 
produced locally, preferably under irriga tion , in a rder to ensurc that seed 
will be available. 
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It was the consensus that rice seed often does not arrive to production 
areas on time nor is it in good condition. This occurs when the farmers are 
far from the principal production centers. The seed is exposed to 
unfavorable conditions while being transported to the area. Furthermore, 
infrastructure is lacking and there is no adequate place for storing seed 
once it arrives. 

In a rder to incrcase the utilization of improved seed, therefore, the 
appropriate distribution channels must be organized by either government 
or prívate industry. l f this function is to be carried out by priva te industry, 
the government should create incentives such as credit for seed drying, 
handling, and storage. 

The demand for seed can be increascd by o rganizi ng groups to purchase 
seed, which will improve the availability of not only seed but also other 
inputs that make up the technological package. 

Farmers will be willing to accept these innovations (improved seed, 
group purchasing, other inputs) if there is a good market for the sale o f 
their product. Therefore, policy relatcd to such things as mínimum price, 
purchasing prior to harvest, etc., will have a direct effect on the use of 
improved seed. 

Fo ur points tha t s ho uld be gi\ en high priorit~ in projects to increase the 
use of improved sccd are: 
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rcscarch should be orientcd to sohe principal ag rono mic 
probl ems. 

c rcdit that will strengthcn marketing channcls should be 
pro..,idetl . 

extcnsion agents. th osc "'ho scll inputs. and farm cr'> neetl 
trainmg. 

market'> for thc farmcr's fina l product should be gua ran
tccd . 



Maize 

German Torres Torres, Coordinator 

Advantages of Proposed Colombian Seed Project 

l. Those who have developed the proposal are able to ci te quantified 
data because they have made a systematic study of the situation. 
They understand the customary practices for obtaining seed and 
know that farme rs differentiate between seed and commercial 
grain. 

2. They understand the types of materials tha t are most appreciated 
by the farmer and will be in a position to improve, with minor 
modifications, the tradit ional varieties. 

3. Sorne organizations are already working in the zones and the 
project can take advantage of thei r contacts with farmers. 

4. The project planners have not identified maize varieties adapted to 
the zone and, therefore, are going to initiate the project with 
material with which the farmer is already famili ar. 

5. The project will be initia ted in areas (zones) having development 
projects, which should guarantee continuity of the program. 

Disadvantanges of the Proposed Project 

l . The areas selected currently have no processing plants for the 
handling, cleaning, and classifying of seed. 
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2. There is no experience in the use of portable equipment which they 
suggest be used. 

3. lt is risky to experiment with the equipment and the project's new 
strategies at the same time. 

Characteristics of Successful Seed Projects 

Colombia has had sorne successes. Field days stimulated farmers' 
interest in seed. There was no seed certification service. Interest on the part 
of progressive farmers in one community showed the demand for seed. 
Farmers in terested in producing seed ha ve practically a guaranteed market 
with their neighbors. 

Material is selected from the farmers' own fields, thus assuring adapted 
material. The material selected has been evaluated for yield and the results 
have been favorable. 

These farmers are fortunate to have technical assistance from a 
development project working in their area. 

Responsibilities of Public and Private Organizations 

l . 1 ncentives should be created for the es tablish ment of seed produc
tion as a rural enterprise. 

2. Projects of this kind should receive government support. For 
example, the government should ha ve credit to support this kind of 
rural industry. 

3. Policies for research and commercializa tion should be coordinated. 

4. Ifthere is a national seed production program, it should support the 
community enterprise. 

5. In defining policy, the short-, medium-, and long-term aspects 
should be considered to give continuity to the enterprise. 

6. The enterprise should assume the characteristics of priva te enter
pnse. 
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Sorghum 

Napoleón Puentes, Coordinator 

Advantages of Proposed Colombian Seed Project 

l. Economic levels of the farmer should improve. 

2. The plan should produce varieties that are well adapted to the areas 
selected. 

3. Employment will be increased. 

4. The project considers sociological interrelationships, which should 
favor increased use of improved seed. 

5. The farmers should ha ve confidence in the seed as they will be able 
to observe all of the steps taken to produce it. 

6. Establishment of seed as a rural enterprise might stimulate other 
small industry. 

Disadvantages of the Proposed Project 

l . . There may not be improved adapted varieties for the areas selected. 

2. Development of the project will require time . 

3. The project does not include training. 
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4. During the early stages of the project, good quality might not be 
maintained due to poor management, which would impair the 
project's credibility over the long term. 

5. The project may be excessively costly. 

6. There could be the danger of introducing and/ or spreading diseases 
because the small farmer is not adept at controlling them. 

Characteristics of Successful Seed Projects 

l . An improved variety better than what the fa rmers already have is 
used. 

2. Organizations other than those of government participate in the 
production and commercialization of seed. 

3. Marketing infrastructure is adequate. 

4. There is a fair pricing policy. 

5. A credit policy a llows financing for both capita l and operations. 

6. Appropriately sized packages of seed are sold to small farmers. 

7. Seed is available opportunely. 

Responsibilities of Government Organizations 

l . Generation and transfer of appropriate technology. 

2. Production and dist ribution of high qual ity seed. 

3. Setting prices of both seed and final product that are incentives to 
the producer. 

4. Having credit available for both capital expenditure a nd produc
tion. 

5. Control and certification of seed quality. 

6. Production of the needed foundation seed. 

7. Establishment of a n efficient po licy for commercialization of seed. 
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8. Promotion of the use of improved seed. 

Responsibilities of the Private Sector 

l . Production of good quality seed. 

2. Development of infrastructure fo r commercializatio n. 

3. Provision o f technical assistance that promotes the use of seed. 

4. Ma king seed available at the right time. 
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Beans 

Federico Scheuch, Coordinator 

Advantages of Proposed Colombian Seed Project 

l . The project a rea has been studied to determine the varieties 
available, their qualities. their acceptance in the market. the 
tradit ional ha bits of farmers in obtaining seed. etc. 

2. Seed will be produced in the same area where it wi ll be used, thus 
lowering costs fo r the processi ng plant and the user. 

3. Sin ce the seed will be produced locally, it should be available at the 
right time in places convenient to the farmer. 

4 . The project should establish a market for seed where none existed 
befo re. 

5. It focuses on an existing problem in a n o rganized manner. 

Disadvantages of the Proposed Project 

l . Excessive help such as credit and technical aid might creare a 
dependence which would damage future initiative by the target 
gro u p. 

2. Since the project is to be managed by the public sector, it might be 
inefficient due to excessive bureaucracy. 
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3. Groups participating in the project may be difficult to coordina te. 

Characteristics of Successful Seed Projects 

l. Acceptable cultivars shown to be superio r to local materials are 
u sed. 

2. Seed is packaged in sizes appropriate fo r sale to the small farmer. 

3. There are adequate distribution outlets. 

4. Sale of seed from the seed enterprise to distributo rs is done on a 
cash basis. 

5. There a re sufficient profit margins fo r the seed retailer. 

6. There is adequate flexib ility in the pricing of seed. 

7. Priva te and public sect ors co\laborate in ma rketing seed. 

Recommendations for Increasing Seed Production and 
Marketing 

1. Incentives, such as exemption from taxes, should be used to 
stimulate seed production. 

2. Farmers receiving credit should be required to use approved seed. 

3. Price incentives should stimula te seed production. 
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Cassava and Potatoes 

Anibal Menares, Coordinator 

Cassava 

There is sufficient knowledge of better technologies for improved 
production of seed (see Leihner. page 30). The principal need to transfer 
this information to the small farmer. For those countries in which varieties 
ha ve not been impoved. it is recommended that they focus on this problem. 
as well as seed quality. 

Pota toes 

New potato varieties have been adopted by all types of farmers. The 
main problem is healthy seed of both native and improved material , for 
which there ha ve been only a few successful projects. 

l . In the Colombian state of Narino, there is a project under an 
agreement between Colombia and Holland in which ICA (Instituto 
Colombiano Agropecuario) distributes improved seed to small 
producers in a regional developmen t project. The seed project 
fínances seed for the small farmer whílc his application forcredit is 
being processed. When the farmer obtains credit he reí mburses the 
seed distríbut ion project. He pays the regular commercial pricc but 
receives good quality seed at the right time for planting. 

2. Severa! national o rganizations (ICA of Colombia, INIAP of 
Ecuador, INIA of Peru, and others) furnísh improved seed to small 
farmers in varying quantities on a continuing basis. 
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3. Sorne semiautonomous organizations, such as the Caja Agraria 
(agricultura! credit bank) in Colombia and Chile's national seed 
enterprise, ha ve produced seed and ha ve had sporadic successes in 
distributing seed to small farmers. 

Recommendations for Improving Seed Production and Marketing 

l. Train small farmers in promising seed areas to produce good seed 
to sell to fa rmers in areas that are inappropriate for seed production 

2. Promote seed production by developing programs to share risks 
between small seed enterprises and the government. 

3. Encourage small farmers in lowland a reas to obta in seed produced 
in higher areas more appropriate for the production of good seed. 

4. Pro mote the organization of associatio ns that facilita te the produc
tion and distribution of potato seed. 

5. 1 mprove the efficiency of present seed producers, both govern
mental and prívate. 
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Experience in International 
Financing of Seed Projects 



Sorne World Bank Experience in 
Financing Seed Projects 

Maxwell L. Brown 

Th is paper is based on the aut hor 's experience in Burma andona review 
of World Ba nk reports. 

Bank Lending for Seed Production 

The Bank's support of seed projects has been relatively modest, wi th 
nine projects in Asia and the Pacific fo r a total of(U .S.)$ 11 8.5 mili ion a nd 
one in Latin America for (U.S.) $3 million. However, seed has been 
supported by other agencies, and the Ba nk has supported many other 
projects that have a seed component. 

Sorne Lessons Learned 

Among the Ba nk's projects in Asia are the Tarai Seeds Project in India, 
the lndonesian Seeds Project, and the Bangladesh Seeds Project. 

These three projects differ greatly in their nature and their success. The 
Tarai Project, the most successful, was characterized by good management, 
prior experience with seed, and a good demand for seed. Sorne of the 
lessons we have learned ca n be summarized as fo llows: 
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l . Success comes more easily when building on a successful innovation 
(as in the Tara i Project) rather than starting a project when the 
necessary resources, structure, and incentives to produce high 
qua lity seed are lacking. 



2. Success is more easily achieved with relati vely flexible and dynamic 
management, as in the Tarai Project , than under a government or 
quasi-government agency in which a utonomy is restricted. 

3. Large-scale, capital- intensive techno logy is often ina ppropriate fo r 
devel oping countries. 

4. Private farmers are usually more efficient than public-sector 
agencies. 

5. Farmers are mo re like ly to take a greater interes t in the project 
when their share of the profit is assured. 

6. Public-sector agencies ha ve been shown to be capable of producing 
breeder and foundat ion seed. 

7. Strict qual ity contro l and certification adminis tered by a n im part ía! 
agency are indispen sable for the succe of any seed production 
project. 

8. Specia l consideration must be given to providing social amenities in 
project areas, not only for the visi ting staff, bu t also the local taff. 

9 . Those trained through the project must be provided wit h enough 
incentives to retain their services. 

10. There is a tendency to overestimate the effective demand for seed of 
crops like rice and wheat, which a re self-po llinated . With these 
crops, the aim of the project sho uld be to spread new varieties. 
There are exceptions. The Tarai Project was successful wi th wheat, 
which was sold to northeastern 1 ndia where wheat could no t be 
sto red. Hybrids are another exception . 

Context for Future Action 

The greatest need in providing improved seed to the small farmer is to 
st rengthen the linkage between research and the far mer thro ugh an 
effect ive extension service. To be effect ive, the extension service should be 
sensitive to the needs of the farmer, relay these needs to the resea rcher, a nd 
keep the farmer a breast of recen! development . Too often farme rs have 
been asked to purchase seed ofquestiona ble quality, which is not suited to 
his environment, enta ils g reater risks, o r lacks consumer acceptance. Thus. 
it is not surprising tha t "government seed " gets abad name. and fa rmers 
refuse to buy it. 

More than one country has found that litt le improved seed is reaching 
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the farmer , des pite the existence of a donor-supported seed program and 
despite spending more than 2 percent of the government's budget on 
research. 1 n these cases, we do not necessa rily need to spend more on 
research but we need to reorient the work, increase adaptive trials, 
strengthem links wit h extension to get more feedback from the farmer. and 
effectively reorganize the system of improving, multipliyng, and distribu
ting seed. 

T oo often. we tend to focus almost exclusively on the physical indices of 
production , blindly ignoring the financia! implications for the farmer. The 
basic assumption underlying most projects is that since improved yields 
have been attained on experiment stations, they are automatically 
achievable by the farmer. Also it is often assumed that increased yield wi ll 
mean additional profit for the farmer, without considering cost. There is a 
great need for properly designed and conducted tria ls and demonstration 
plots in farmers' fi elds in different ecological zones to measure performance 
and to calculate the financia! profitability o f each new seed variety for 
fa rmers with different levels of proficiency. 

As a development institution, the World Bank is na turally interested in 
promoting the developm ent of its member countries. But we go a step 
further and make a distinction betwee n success from the poin t ofview of 
society as a whole. and the impact o f the project on different classes of 
beneficia ríes. 
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Support of Seed Projects by the 
Interamerican Development Bank 

Carlos Enrique Ampuero 

The IDB considers agricultura! development one of its highest priorities 
in Latin America. According to the mandate o f the member countries. 
agricu ltura ! developmen t fo r the well-being of sma ll farmers is a priority. 

For more than a decade . the IDB has been pro moting and financing 
projects for research, technical assistance, a nd improved seed within Latin 
America and has also suppo rted the three lnternat io nal Agricultura! 
Research Centers in the region: CIAT, C IMMYT. a nd C IP. In this manner 
the JOB has supported seed as related to these technical programs. The 
projects have taken different form s in different co untri es, according to 
local needs and situations. The suppo rt has been through technical 
cooperatio n projects with nonreimbursable funds, as well as with loans. 

The Bank's Experiences 

Latin America has made o utstanding progress over the lasr decade in 
establishing firm bases fo r agricultura! research. However, there are 
disparities among countries a nd regions. lowa State University has 
recently completed a study for the IDB which shows in deta il the situatio n 
in 22 Latín American counrries. This ana lysis mentions thc nat ional 
progress made in those products emphasized by C IAT, CIMMYT, and 
C IP. More specifically, the Bank's experiences show: 

l. 1 nformation about new varieties does no t rapidly reach the farme r, 
and at times the information is not rea dily understoood. 
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2. Prom o lion a nd demons1ra1ion al 1he ~ma ll-fa rme r leve! are inade
quale. Many of 1he demons1ra1iom are eslablished al experimenl 
slatiom or o n land of large farmep,_ 

:1. Varieli e~ produced b y resea rch havc no1 always respo nded well 
uncler condilions of 1he small farmer. Some research organi7ations 
need to improve the production of basic seed in order to rapidl) 
multipl~ it in the a mo unt s neecled . The lack of fl exi bilit~ for the 
time !~ incrcase of sced causes unduc dcla~ in getting seed ro the 
farmer. 

4 . Seed o rganizations 

(a) Prívate a nd public seed organizations have not g1ven due 
attentio n to che needs o f the small farmer. 

(b) There are few distribution mechan isms for reaching dislant and 
remole a reas. 

(e) Seed quality suffers in s torage and during transportat ion. 

(d) Inflexible and rigid seed regula tions reduce the amounts o f seed 
ava ilable. 

5. Seed policy 

(a) Governments do not provide incenti ves to s timulate seed 
productio n a nd establish the seed industry. 

(b) Po licy does not clearly establish the roles o f publ ic and prívate 
organizations in seed production and distributio n. 

(e) There a re excessive bureaucra tic controls in seed q ua li ty 
programs. 

Looking to the Future 

Despile grea l efforts b y man y orga ni:talions 10 financiall~ as~ist agricul 
t u ral re sea rch a nd na1io na l seed s~ slem!>. 1hc opponu nity for i nves1 me ni is 
slill great. lt would be very helpful 10 have curren1 informal ion from each 
counlr~ so thal financia ! needs cou lcl be belle r de1ermined. 

Project prepa ra tion is o ne major pro blem o f the financia! organizations. 
Ma ny times there is littl e national capaci ty to develop the projects. lt is 
suggested 1ha1 C IAT might expand its seed unit to a id in project 
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preparation and a nalysis. Ifthis is not possible, CIAT might suggest ways 
to overcome the problem. 

In o rder to reach the small, limited-resource farmer, it will be necessary 
to develop met hods of multiplication and handling that meet existi ng 
limitations. Seed product ion and processing by the small farmer himself 
might not be effective. It will be necessary to simplify the quality control 
regulations according to rural conditions. Ma ny times regulations from 
developed and industrialized countries ha ve been adopted. These are often 
difficult to meet and may impede the production and supply of seed to 
farmers. 
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International Collaboration in Seed for 
Small Farmers 

G. J ohn 

These comments are made on behalf of the GTZ. which is under the 
West German Ministry of Economic Cooperation. GTZ has a manda te for 
technical cooperation with developing countries. T he bank of recon
struction (KFW), another government agency, is charged with financia! 
cooperation. 

Public funds currently ass igned to the GTZ are (U.S.) $300 million 
annually. About 40 percent of this amount is ass igned to agricu lture, 
cattle, fi sh, and forestry. Following the criteria ofthe U nited Nations, most 
of these funds a re assigned to the less-developed countries, with 55 percent 
going to African countries, 18 percent to Asían countries, a nd 26 percent to 
countries of Latín America and the Caribbean. 

German government policy is to give highest priority to projects that 
satisfy the basic needs of the po pulation and that protect and conserve 
renewable natural resources. 

The GTZ is supporting a few projects of plant improvement or seed 
multiplication. There are o ther integrated development projects in which 
seed is a component, but none is in La tín America. 

Personal experiences about seed, which are not observations of an 
expert, include the following: 

l. Frequent ly, seed is not available in the market at the time it is 
needed for planting. 
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2. Varieties acceptable to the farmer often are no t available. 

3. The quality of seed in the package is no t what the label says. 

The technology of seed multiplication is relatively simple, at least fo r the 
majority of culti va ted species. Neither can cost be the reason why farmers 
do not use improved seed, because seed represents o nly a sma ll portia n of 
production costs. There are two problems: the marketing system does not 
functio n well , and the varieties do not meet the requirements for home 
consumption. 

Another problem not direct ly re lated to organization of markets, is that 
governements have made inadequate investments. It is my personal 
opinio n that one problem with foreign aid is that the funds are directed to 
governments a nd no t to privare industry. 
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Program of the Workshop 

Monday, August 9 

J. Valle-Riestra. moderator 

08:30 Welcome J .L. Nickel 

08:45-09: 15 Seed in the transfer of technology 
to the small farmer R. K. Waugh 

09:15-09:45 Quality and varietal characteris
tics of seed saved by the small 
farmer F. Poey 

09:45-10: 15 Prac tices u sed by small farmers in 
selccting and mamtammg their 
own seed J. Douglas 

10: 15-10:45 Disc ussion 

10:45-1 1 :05 Recess 

11:05-12:30 Panel: Prac tica! recom mendations 
of selection and production for 
th e farmer who saves his own seed D. Laing. Coordinator 
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Rice 
Beans 
Maize 

D. Muñoz 
O. Voysest 
J . Barnett 



Sorgh um 

12:30 Lunch 

02:00-02:45 Audiovisual , This is C IAT 

02:45-05:00 Vi it insta lla ti o ns of C IAT a nd 
the Seed Unit 

OS: 15-06:45 Rece ption 

Tuesday, August lO 

F. Gomez. Moderator 

V. Gu iragoss ian 

08: 15-09:20 Recom mendati o ns for the farm er 
to d ry a nd store his own seed L. G. Villa 

09:20-10:20 Seed q uality guidelines fo r the 
sma ll farme r J. Dcloc hc 

1 0:20-10:45 Recess 

10:45-12:30 G uidelincs fo r selecting a nd pro
ducing rcproduc tive materia l of: 

12:30 Lunch 

Cassava 
Pota lo 

02 :00-05:00 Work~hop (gro uped by crops) on 
th e rroductio n. selcction . han
dling a nd ~ t uragc of his own seed 

J . Cock 
A. Monares 

by th e farmer Coo rd ina to rs 

Rice 
Bea ns 

D . Muño ; 
O. V o~ . e~ t 

Mai7e J . Ba rnctt 
Surghum V. Guiragossia n 
Cassava and po tatoesJ . Cock andA. Mo na res 

Wednesday, August 11 

A . Pinchinat. Modcrator 
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08:15-09:00 Select io n of appropriate va ri eties 
for small fa rmers J . Woolley 

09:00-09:30 Sorne considerations in the deve
lopment of appropriate technolo-
gy for small fa rmers M . Swisher. er. al. 

09:30-10:30 Panel: Factores which affect dc
cisions by the small farmer about 
the adoption of new va ri eties M. Swisher. Coordinator 

10:30- 10:45 Discussio n 

10:45- 11 :05 Recess 

Rice 
Bea ns 
Maize 
Sorghu m 

R. Posada 
R. Velasque7 
J. Barnctt 
M. T orrcgroza 

11 :05- 11:35 Panel {continued) 

1 1 :35-1 1:45 Discussion 

Cassava 
Pota toes 

J. Lo7a no 
A. Monare!> 

1 1:45- 12:30 Extensio n methods that ha ve prov
en successful to int roduce new 
va ri eti es and increase thc use o f 
seed E. Martine7 

12:30 Lunch 

02:00-05:00 Wo rkshop on act ion that shou ld 
be take n in the generation and 
transfer of technolog) in order to 
increase the use of improved seed 
by the small farmer {groups orga
ni zed by region) 

Brazil. Sourhern Cone, 
and México C. C. d e Queiroz 

Central A merica A. Pinch inat 
Andean Zona L. E. C have7 
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Colombian proyect J. <•' a~ 

Thursday, August 12 

C. Mo ntes. mod erator 

08 :15-08:40 Seed as a cottage ind ust ry F. Poev 

08:45-09:45 Cooperatives as producers a nd 
distributors of im proved seed J . Lcwerenz 

09:45-1 0:45 Cost. c redit. subsid ies a nd inte r-
cha nge of seed C. C. de Queir01 

10:45- 11:05 Recess 

11:05- 12:30 Pa nel: Experiences in ma rket ing 
seed to sma 11 fa rmers 

Gua temala 
El Salvad o r 
Mexico 
Outside La tin 
Ame rica 

R. Velasq uez 
. Puentes 

G. To rres 

R. Pa liwal 

12:30 Lunch 

02:00-02:45 Production o f seed o f maize and 
beans asan a nisanal ind ustry for 
small farmc rs in two a reas o f 
Colombia: a p rel imina ry feasibili -
ty s tudy R. Velasq uez 

02:45-06:00 Wo rk sho p o n stra tegies to in 
c rease the prod uctio n a nd mar
ket ing of im proved seed for the 
small fa rmer 

Rice 
Bea ns 

R. Posad a 
F. Scheuch 

Mai7e G. To rres 
Sorg hum N. Puentes 
Cassava a nd po tatoesA. Mo nares 
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Friday, August 13 

J. Valle-Riest ra. Moderator 

08:15-IO:JO lnte rnatio nal funds in support of 
projects 

10:30- 11:00 Di scussio n 

JI :00-1 1:20 Recess 

Wo rld Ba nk 
IDB 
G TZ 

JI :20-0 1:00 Conc lusio n s of the wo rk s hops 

O l ·00-02:30 Lunch. closing session 
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CGI A R 

C IAT 

C lM MYT 

C lP 

C LUSA 

Glossary 

Co nsu lta t ive Gro up o n lnterna tio nal Agricu ltura ! 
Research 

Centro In te rnacio na l de Agricultura T ropica l 

Ce nt ro In ternacio nal d e Mejora miento de Maíz y 
Trigo 

Centro Inte rnacio nal de la Pa pa 

Cooperati ve League of the USA 

C RESEM ILLAS Seed Organi zat io n of the Colo mbian Agricu ltu ra! 

GTZ 

!CA 

!CTA 

!DB 

Il CA 

l l A 

NDDP 

OGCP 

PRONASE 

Credit Bank 

West German Organizatio n fo r T echnica l 
Cooperation 

Instituto Colo mbia no Ag ropecua rio 

Institu to de Ciencia y Tecno logía Agrícola 

ln te ra merican Develo pment Ba nk 

Inst ituto Inte ramerica no de Coo peració n pa ra la 
Agricultu rra 

Instit ut o ac io nal de Invest igaciones Agrícolas (Me
xico) 

Nati ona l Dairy Develo pment Boa rd ( Ind ia ) 

Oilseed Growe rs Cooperati ve Project ( Ind ia) 

Prod uctora Nacio nal de Semillas (M exico) 
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Participants 

Argentina 
María Helena lrasto rza 
Facultad de Ciencias Agropecuarias 
Casilla de Correos No. 509 
Córdoba 

Bolivia 
Beatriz Rosario Torrico 
Jefe Opto. Fito tecnia 
Facultad de Ciencias Agrícolas y Forestales 
Uni versidad Mayor San Si món 
Casi lla 3607 
Cochabamba 

Brazil 
Francisco Paulo Chiacchio 
Di retor 
Escola de Agronomia- UFBA 
44.380 Cruz das Almas 
Bahía 

Carlos César De Queiróz 
Coord. Sementes 
Empresa Brasileira de Assist. Tec. 
Extension Rural 
SEP/ Norte. Q 5 15 Bloco C Lote 03 
Brasilia 
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Eugenio Martínez 
1 n vestigador 
Fundación Rockefeller 
Caixa Postal 5 11 
Salvador. Ba hía 

Eduardo Ramos 
Chefe do Departamento de Econ. Agric. 
e Extencao 
Escola de Agronomia da Univ. Fed. Bahia 
Cruz das Almas 

Walter Rodrigues Silva 
Pesq uisador 
IAPAR 
Caixa Posta l 133 1 
Londrina, Paraná 

Manoel Olimpio Vasconcelos Neto 
Secretario Execu ti vo da Comissao 

acional de Sementes 
Ministerio da Agricultura 
Esplanada dos Mini sterios- Bloco " O"- Sala 518 
Brasi lia 

Colombia 
.l esú~ Hernando Arias R. 
A. sistencia Técn ica (Desarroll o Rural) 
iC A 
G rar.ja Tulio Ospina 
Medellín 

Pedro Barre ra A. 
Ingeniero Agrónomo 
Instituto Colombiano Agropecuario- ICA 
Málaga 
Santander 

Nelson Castellar 
Profesor d e C ultivos 
Universidad Nacional - Colo mbia 
Apartado Aéreo 237 
Pal mira 

Nestor Cast ro G. 
Jefe Secció n Distritos Desarrollo Rural 
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ICA 
Apartado Aéreo 15 11 23 E l Dorado 
Bogotá 

Lu is Eduardo Cháve¡r 
Directo r 
Divi sión A istencia Técnica Estatal 
fCA 
Diagonal 22 e O. 28-64 Apto. 407 
Bogotá 

Susana Ma ría de la Paz Farfán 
Pro moto ra d e Fo rmas Asocia tivas 
Cent ral d e Coopera tivas Reforma Ag rari a 
Real M ina Bl oque 1-204 
Buca rama nga 

Fernando Gómc7 
Consultor 
Calle 126A No. :n-os 
Bogotá 

Jua n .Jara mill o 
Coordinador Na!. Programa Hortalizas 
!CA 
Apa rtad o Aéreo 233 
Pa lm ira 

J uergen Lewcrenz 
Jefe G rupo Asesor Proyecto Colombo Alemán 
Caja Po pula r 
Apartado Aéreo 111 9 
Tunja 

Aric l Ma rtínez P. 
lng. Agrónomo Asesor 
Proyecto Colombo Alemán 
Caja Popular Coop. Ltda. G.T.Z. 
Apartado Aéreo 111 9 
Tunja 

(a rios A. Mart ínez R. 
Directo r 
Desa rro ll o Rura l. Reg10 na l N.S. 
ICA 
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Apartado Aéreo o. 10140 
Cal i 

Rafael Merchán 
Director Colo mbia no Programa Colo mbo Alemán 
Cra. 10 1o. 20-50 
Tunja 

Do rancé Muñ oz Beta ncourt 
Director al. 
Programa de In vestigación Arroz 
ICA 
Apartado Aéreo 233 
Palmira 

Pedro Oviedo Día? 
Asistente Técnico Mercadeo 
CECORA 
Carrera 56 o. 5 1-69 
Medellín 

Carlos Pa ntoja L. 
Coordinador Ajuste Tecno lógico 
ICA 
Pasto 

Germán Pérez Restrepo 
Profesor 
Politéc nico Colo mbiano 
Apartado Aé reo 4932 
Medellín 

Fabio Po lanía 
Consultor 
Ca lle 102 No. 49-26 
Bogotá 

Alberto Robledo 
Profesor Fitomejoramiento Cultivos 
Universidad de Caldas 
Apartado Aéreo 275 
Mani7a les 

Armando Rod rí guez B. 
Coordinador Nal. Programa Tuberosas 
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ICA 
Apartado Aéreo 151 123 El D orado 
Bogo tá 

Carlos A. Silva 
Jefe División Semillas 
ICA 
Apartado Aéreo 7984 
Bogotá 

Manuel Torregroza 
J efe División Agropecuaria 
ICA 
Apartado Aéreo 151 123 El Dorado 
Bogotá 

Germán Torres Torres 
Director 
CRESEM ILLAS- Caja Agraria 
Calle 16 o. 6-66. oficina 2704 
Bogotá 

Franco Alirio Vallejo 
Profesor de Fito mejoramiento 
Universidad Nal. de Colombia 
Apartado Aéreo 2:.7 
Palmira 

Néstor Yergara 
Coordinador Na l. de Semillas 
Ministe ri o de Agricultura 
Carrera lOa. No. 20-30 Oficina 702 
Bogotá 

Jaime Yillamiza r M. 
ICA 
Málaga. Santander 

Rubén D . Zárate R. 
Profesor Asociad o 
Facultad Ciencias Agro pecuarias 
Apa rtado Aé reo 237 
Palmira 

Jaime Navas 
Sub-gerente Investigació n 
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!CA 
Apa rtado Aéreo 7984 
Bogotá 

Luis Gabriel Villa 
Co nsultor 
Ca rrera 34 o. 8-39 
Bogotá 

Centro Internacional de Agricult ura Tropical (CIAT) 
Apa rtado Aéreo 67 13 
Cali 

José Valle-Riestra. Di recto r Coopera ció n Inte rnacio nal 
James Cock. Coordi nad o r Programa de Yuca 
José Ca rl os Lozano. Fitopatología de Yuca 
Oswaldo Voysest. Agronomía Frijo l 
Jo hnathan Woolley, Sis temas Cultivo Frijol 
Rafael Posada, Economía Arroz 
James BarneH , Programa Maíz, CI MMYT 
Johnson E. Do uglas. Coordinador. Unidad de Se millas 
Federico Poey. E pecia lista Semillas . Unidad de Se milla~ 
J oseph Cortés , Asociado Capacitació n. Unidad de Semi llas 

Costa Rica 
Anto ni o M . Pinchina t 
Coordi nador Comité Producció n 
II CA 
Apartado 55-2200 Co ronado 
San José 

Orlando Ramírez B. 
Director Ejecutivo 
Ofici na al. de Semil las 
Apartado 10.309 
San José 

Urias Ugalde Vare\a 
J efe Departamen to Agrotécnico 
Consejo Naciona l de Producció n 
Apartado 2205 
San J osé 

Margarct E. Smith 
Fito mcjorado r 
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CA T IE 
Turrialba 

El Salvador 
apolcón A. Puente M . 

.J efe Di vi . ión de Tecnología de Semillas 
JSIAP 
Apartado Postal 885 55 
Santa Tecla 

Guatemala 
Ro berto René Velúsque:z 
Consultor 
1 ra Calle 50-38 Zona 11 
G uatema la 

Haití 
Robcrt Chcanc~ 
Chicf of Party and Cereal Agronomist 
USA ID/ Hai tí 
P. O . Box 1634 
Po rt Au Prince 

Honduras 
José Waltcrio Cáceres Castrillo 
Encargado Pro~ecto In vestigación Yuca 
Ministe ri o de Recursos Naturales 
Apartado Aéreo 309 
Tegucigalpa. D .C. 

Ricardo Ccrra to F. 
Asistente Programa Nal. de Semillas 
Secretaría Recursos aturales 
Apartado Po~tal No. 309 
Tegucigalpa 

Rafael A. Martínc7 
Coo rdinador Nacional de Semillas 
Secretaría Recursos aturaies 
Apartado Postal 309 
Tegucigalra 

Víc tor Manuel Sá nchez 
Coordinador Regiona l Programa de Semi lla~ 
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Secretaría de Recursos Natu rales 
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San Pedro Sula 
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Jefe de Departamento Naciona l 
PRONASE 
Progreso No. 3 
Coyoacán. México. D.F. 
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Apartado Postal 6-641 
México 6. D.F. 

Manuel Lira 
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Apartado 930 
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Associate Director 
Maize Program 
CIMMYT 
México. D. F. 

Panamá 
Gomalo Gonzále7 J. 
Secreta rio E_iecutivo 
Comité Naciona l de Semillas 
Apartado 11096 
Pa namá 6 
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Paraguay 
Milciade5 Artecona 
Coordinador Técnico 
Ministerio de Agricu ltura y Ganadería 
Servicio acional de Semillas 
G.R. de Francia y Ruta 
San Loren7o 

Perú 
Fernando Lecuna 
Junta Acuerdo de Cartagena 
P.O. Box 32:\7 
Lima 

Aníbal Mo nares 
Economista 
Centro Inte rnacional de la Papa 
Apartado 5969 
Lima 

Carlos Montes B. 
Asesor de la J efa tura 
Instituto Nacional de Investigación y 

Promoción Agropecuaria 
Arnaldo Márquez 309 
Lima 

Federico Scheuch 
Agrónomo Programa Frijol Perú 
C IAT 
Gral. Borgoña 1080 
Li ma 18 

United States 
Maxwell Brown 
Wo rld Bank 
18 18 H Strcet N. W. 
Washington. D.C. 

J. C. Delouche 
Seed Technologist 
Mississippi State University 
P.O. Box 5267. 
Miss. Sta te, MS 39762 
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Maril~ n E. s,, i ~her-Suggs 
lme,tigación/b temión de Sistema~ Agropecuario~ 
Uni,cr<>idad de Florida 
Soil Science. 
101 !\'e\\dl Hall 
Galllcwdlc 

Rohcrt Waugh 
Con~ultor 

P.0.771ó6.\ 
Stcamhoat Spring~. 
Colorado 

Carlos Ampucro 
lntcramerican Dcvclopment Ba nk 
XOI 17th St rect. N.W. 
\\'a,hington. D.C.~O.'i77 

Venezuela 
.Jo<.é Cri~tóhal A;uajc 11. 
J efe Pro~ecto de Semilla Bá,ica de Maí? 
Fondo acional de l n\c\ligaciones Agropecuaria' 
Calle Bel la\ 1\ ta No. 6. El Limón 
Maraca\ 

Beatri7 Hernánde; de Ma~orca 
.J efe de la Secció n de Sem illa s e n el CEN IAP 
Fondo Naciona l de lm ·cqigac ioncs Agropecuar i a~ 

Apartado 4653-2102 
Maraca y 
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