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Foreword 

New and improved varietiesare being developed h'rnationaland inter
nationalcrop rese.irch prolgram. at an acc'lerated rate. Ito vever the use of 
these varieties in farrmerI '/ield. is not happeninig at the same pace. The 
availability '1)goodtsed ol improved varties continues to be a constraint 
to agriculturalde'elopme'nt in im n ountries. 

('IA 7' is attcm'ptin, to ovi'ercome this constraint in Latin A1merica and 
the Caribbeanthrough tie Seed Unit Pro ram h: 

1. 	 hcreasing the number and comptcnc o1 seC technologists. 
2. 	 Strengthetntit" seed prog rams and enterprisescounitries within the 

target area, through technical collaboration. 
3. 	 Stimulatitig sved production and acce'leratilig production of the 

most promisuig i'iarietiv'\ and h'Iihrid. 
4. 	 ('ontributingto the solu liitni'tscc!prodtuctionol'l ri1) hroblem.s 


and distribution, through research activities.
 
5. 	 Disseminating itirmationi on secel activities, advancces in seed 

technolcgy, and avaihiliti"of promisin, materials. 

Varios workshop s have bc'en sponsoredhy the U'nit to deal with specific 
topics ofconcern inc the region. hc' wvork shop on Improved Varietiesfor 
the Small.1iriner was held to i)ronotc inloritation exchange, propose 
techhnology transf~ir activitie's and (levelop /)/asicprinciples andconceptsin 
production, mana',emcn., at marketin,, with ilie,objectiveof incrcasing 
the use of impro edseed'hr the .snall.irnier. 

I'c exfpect these proce'cdings to he useful to governnent decision
nakers, leaders in sced activities, and seed technologists conc'erned with 
improving seed programs and industries in the region. 

J. L. Nickel 
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Introduction 

Improved Seed for the Small ;Iarmer 

*1bl, PfICCdinlC, (hitilnwlnl ' i,i gi s and ' ll iti/c thel discls
s.,tml',A mi) l,+/t clt"l~ M 1 1 jlll (l)\at]SL-t'tl the' .inlll~l.'HICICl, ' ' IM 

1r1hl.d I.\ h l,,t 191"';i ne ml I. P;1111111;. ( ' bll. \9~l'l -I.1. . 

"(cuf, "IIe ( 'lltntrenlne 

Since seed is ued altm mniversval in ariculture. it has been onec tthe 
predom ina:t miechanisnis 0r it1If)tfVillt1 Nitiicul'.ural Ip')Ljction1 and 
prnducti,.it,. This mechatnis has been Cflfcti, becaIue it is pos.sihle to 
embed, s,.thin th,: se d etl,\ o.gecnetic characteristics that directl, affect 
the'tll ll and ,,111A1l16 (, 1<1 tl l. tOlcli,,ll. ',k-cd Ihit ,mlI\ ha.s.aIdilucct 

OfLcLt (mi lItH 1clim . hill. h llL A IiCt ld illillS-I 1) laiIIllc.i ,.it es) 11) ,lIr\ 

lliiiiilisiii tlit(ilias i' ,l h 111)i Lit (1itit' rlulhn ) j,,sutch a., the 
UNC(d fu11ili/ r.\\C d.il L) ll)l.etc. 

II \ Ccr. as ilimt Ltlpiiasis i, igc to 1c smtiall. limited rCsmrce 
I'Inie ,ln(ou ais nilal (1 cltlitt toI\ a l llill nationial fo d supplies. but 
alsou itinipr-oC the pli uht Jl sat l liu.Itihust, are beiigf I pe i llh ,is 
asked a ibt iv\ 'armers use rn,,,! seed of r1u1tp,-ed \arietiessmall lnt 

and h1o .seed can be niade :amreL,effectiv mechanism ilthe transfer of 
technlthgy. Much ol the kmut about the cffcctvness o seed arlses I'm 
the fact that seed evaluated b\ scientists an suprio to traditional I etlr 
varieties Irjuentl., Ilas ntl bTi1 read.il\ adohpted h the falinr. This low 
ado)ption ratc of seed Ofelring iniplmr\cd alue to the pdutrl is being 
q estioned. There~uc. this coifcrencc hoked at seed fromwmany different 
viewpoints: Are itpros ed varieties perceived as additional risk? Are the 
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P~anel A'. FPra't ica I I-cc, II fincrldatI iol., of ,clcction and prodr)(IictioII 
14LthIIe l'arnecI\ hoII sa\ es hli N(mII sectl. 

P~anel B. Ilactors that allect decision main )Itr uiseontile of' 
rilpr44cd seed 441(1CIrLecri Cr44j15. 

P~anel C. I \piericriccs illnrikoting seed to tile niall lartier. 

In file hirst to pauricls spccraI~ts i different Crops mlade I-rief, 
jpresoeriti (s. "Ilie thuld !rintahllc Iat rued presorit~toris hteIL represcri Ia

\\orkhop grourp,, he hi cc \N rksIlro sCssr1uiN Ltlriini! tfie COIIlererCICe 
hi~rtIlii)2 )aiallcllui thi0S) 0)1'1tlic 10~rctIarils ;111(1 CIWX44I',I; C IthirjCts
(d1thic tcclrrirc~rl l4ilpis picsciiiccd ill tile hilerlrr scss~wiis. .\lo. as ill tile 
t,IsC (1 tile pIrricls. (\\()()I Hie ssi4ri 42114rhct pm1iicifralis ll\ crc l rd orie 

\\1 ~k~h~II4\24242 ilhiI rcars. IhIII, icsiiliccl in I total of 14 diffcrerit 
gnu 1PN thati \\m4kc ni~ke diCMIiisihiis MinltuuCcihii ma I-1toldilrhtjilS. 

The slirhiccis (11 111HIL.ii". 11theC tIIIcc sc's isiui \kcIC: 

WIoikshiup A. m l i uuui0iu.th I Hcs ~ie SClCetiurIl. Ild~clilIg. ui1ld 
5144iaLc ()I seed h\ tile hi rricr. 

\\uushiop) 1. *11iroic u sacrai scsduii rmllr h s 
o1 scet(d411111)C ictics.iri~~\m 

\\44sity1 C. ~Strltcg.iesI ][riiil) m\ (lie pr~ouci~on anrd ruarketiucp 
of1s4ccd lIm thic smiall Illrrricr. 

Fach \kmukslrop %\asy a spvcifc set (41 cirdlinsb id ustm 

'iesc pruucccdirics c b hc "411the" rsliop theme and thecgrideiriesin the 
IUridrrct AWs4 IW li riaeb \euriieic~tor.'\ vk sh~op. While theach 

prtiups \c:;irskctl I() miake ireconrlcrldirtiols'aIdL CO)nClnrSjOnS relatedI to 
IIIe. cmlii)cs. 11n0\\v~CIC 11 rcst ricted t( tlieri buit could miake additional 
C0111rWIlrs. 

Fachl "lir4p. b\c4ri r(Il44cjti\ oir b) geognra phic area, presenited its 
coilicliisi(j)ns andI rccoirrenltahins inl plenary session durring tie last day
of, thle curi llercc. 

http:111HIL.ii


Conference Objectives 

The gcncl al tllcl_ithlic ' Ilnltl CIICC \k.i,:Bettl' ,ccd 41 the bCS, i IIlletic, 
IOf.'tile 'IIi I I. 'I ,..'(.'I )CI.d I ".,.)tlI 

)t l I II tilL' oiiS a tieI l XL) I mtiitaiIi i ii tech-il 

3. 1 ) i t iltIlpll) I ' I lc, ;lId t l'Mlt' S,cctl]-rIm Itt1i',in.plilClJ)H II 
hil li , it raiketil In IIl i lilt",,.anll Il h)iilCvC'.'l lI",C illplu\cid 
secd (d the bct h\ the-.mn illill r..illictic, tll 

Implications of' (.bjcctivcs 

t1mIliiout lile'It Clear tw eircllce tha thileahu\e objectie - \Clc 
interpreted a,, i-,kil,: I1,m\kcall ifllpl \cd ed't.et. \.lethel improivetd M the 

tfarlt hinlscll tiimliu.i ,ta ,.r\ Supported h\ tile rlnmr ricultlti iWces go 
111l21or h.\pliI\atC ildll,,tr\, c lltlihllte ti tile piullil n.ilprotduiti\iI\. 
and \\ell-bcinl2 of tile silll. limited resource I'arm r 
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Some Conference Highlights 

' 
This was pro ahl l aIn icaI ,Irtfort intcriiio:til IconIfCe hcltd specil'Icaly 
to Suy aspect'. of "CecttIio. o as ai llechaill lllto Impijiro'.elth'h 

protdLctit tin pi d ( lil-l, i io ,m 1111 
'arnicr,,.
 

dct'i\i tic lted resource 

\Vhilh the illolUit\ of" paticipailtsicpriciitetl itrlooitllic pltlessiotis. 
tileCiollftienct. wval iiiltitiscilhil;ii-'+. \ith alltidillc b.\ ucillicists. 
jilttltitotui .iirt1 iittilisls. atllliliiisllt r .t.tC iiti, it)" tilisc. scct).' ilttiliistS. 

specialists. lBiscti (ti1 Il tiiiitl.ti tof coiiitrit ( 15). olfinstititiiiw, (44). and 
of' pit cssitllill . l.ic c,sich i,,\orld haiikil Idillin ilttioll. tic, 

Ici t iojc'tS. It( iicl tl thc cttic ollt 
Ornl\ i111ultidisie %C Cit+t tlllo1C\l)CriCI.ll~ 
VCloii l it otl1 fIt iusc'l cstn',C;Ir'h. nc]llt'c\"s 

illilr hu il +< ti\., l i ld S11CCIc'lil 

It iS not surprisIing, IcucJOIC. that iIliii\ difllfenit sitcstisw, and 
rcCMenildatit 1 \i [Ie Seed h\ the smallw'.uc illiatc to intpr' \e the 0I 
I'lariner. Wlhat issrti singi are the similaii\ aiit compatiihiiit llong tile 
Colcepts, Strategies, ad nlethodologies pntt Foth. 

In addition to g!iltr.l ,tiategi+s that might hc cmployed in the hest 
inlterests of Small farillmlers. thcrc were specific. Concretic recomnlllendations 
for the ti.eot pmnent oIftechnologies, Some detailed comnents about 
research and e\iension. Soic lnitluie ilCaS '0r re.cCt de'.'ehpt1lnl. and 
some Criticism of' go erlnellal piolicics. 

A New Technological Approach for Seed? 

Much more tcChnological attention is being given to the small farmer 
today than nust a hcw ears ,wg. Much literature, although relatie'lv new, 
can now he found proposing that research be oriented illore specifically 
toward the client. that new technologies be evaiuiated under farlellrs' 
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C01iditihni. and that the client fltr tcchiidi he i pirvIicipailt in 
e\ al]I .atio I.\htmuh theIouh de11illlcld 'i ', 11n. reM 011I i-ln:1ildC\pei ienCC 
in prtjccts,. inlitit li miud el liciIicill\ Io hl initili. lctlhmdu1luicN diaclCd 

1975. 197,. 1),8?: I IilkIeC h I 1 )51.H I ( the I II is c It l.nitich C IidteIIII i C 
111dl 	 OW Nlc I1, ,till old.\ II111l(Cdt l' )CI LTLL \\l1111 H IP,11 \\ 'Ii ¢III1-olW leI d 

Ir"scUI Irch. 

1 1 4 \ CuI . iI \ C\ dItICl that Illati11i\ lI 1his, tIiii1 h;1l coiiidulah le 
C\I riCicC in 1lKI \ii1',l ImllIlrlici.ui. aud uirIctCe l thci sClentific 
cl'Ilo tl, f \\aLid t Icll. mllid \\L'ic ill aI p+o 'Jlit ll Ito [l ilc ll'lll llngfll 

UMlt 4 	 hC\I). l'iCllCC', alld idC i,:lI the [lc ii ir44\ cIii ,cei.d siaIll larlilters. 

S01mmu 01' the Iruul1,ll\ iileiiti0ii ,).uipcih idcu,,. iI1hitll which thele 
s'eiCC1ld 1l he I Ci ill s 1'. \\ eCC: 

41. 1lhe l0I Il'", I~ld 1 11 ',\IAlliltill - \;HieiJ lc , iNrCCIL 'I . dif'lfr llt 

1riin1 1lh';1 01 ihC pl;nt hlccdur tl iiCe. JViLL ISI. 

2. 	 The sci6emist shonll dc ehp t.chnolnin speciicallv hir the small 
rarmner and in order tw d i ll ha\ to unmderstand his conditiuns 
tllriiiiii!1 Sild . daliene. irect e'speriencC (V'clue. page. I I1l). 
Nt vertlhcle,,,,, tAIMr r-0irntu al aMl criteria in the dCelhprllnl 

otnl ne'\\ aicltic,, \\ ill ti t he ,,illicient' ne'\. techlhl oic,,\kwill need io 
be evaluated 1iid'.r conditions ol the Small firmer. and i\th his 

pit i icipa;ti . 

3. 	 SinceC th'. I'c i iliii I C1I)1ci ulIi\aIIihl. "Ili'mll larniem 1;1\cc hci ll 
sitlcesst ii il Ni\111m thicil (m\\11 Need. htit their teclhnol Calln he 

illprii\,'Li (MO)ii ,i.h pa-'C 2! l)loncl,',c fl, 2O. 

4. 	 lhe s1mall litilnier ',hitldL ih.) r,.ece1\ cdiffrent lsistin)ce in 
iinlmrii\ in, \ licitics and SCe Lultilit\ lCCildilg 111on \ heCthC': 
(a) he saves his (M 11sCcd. ir h) he C hFscslilSC'sCe. 

5. 	 Seed as, a mnill larm-er I iiin'cs. either tilag p lli4ailtlindiidtial 
his.i", llghIt Csihlhlihed WPie\. p 1gehe \\ithin cllmlmilitic' I1). 

\',liiuic/ . i ' I16. I \ n' . pane 112). 

6 Pivatc initiatie hais been lore efficient and cIfectike in illlall 

casC's if seed iihlictiul, handling. stol'ageC. and distrihutiOn thai1 
goeCrinlieil r bIll e\tr11a1gill. cl'uirt Jis ni , leld in rClchinc Sll l 

lni er11s'I'. 

7. Seed tluill it Staintrdt S i1 dCh\ClolCLzl Ci 1unties2, Uithl nt libe 
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ta;111IICLISSo kr1ict\il d]Cvcilpiill.! Count IricN. NpccciaikIs ll (Ile CawC ()I 

Ai ai aI)c TechnIology 

ic k Ini, 01 1CcN ;II III11'-1C I Cede~diijl hk ' IIll IliIII CI I", LC CitI)iCg\ 

Nt.!II) NiI (I LII II l I i'Mt~ I)III' iI 11' Iti Ii N l - ;II hId l I ~ lllU 

11I itiC I 101 \Il;) ICCNN ii \ Ill IC Al I(lCN NCill 1I) iiIi u CCisIIdicdog 

ilkomtaho k hu 111cm (11it .I m- p lc -11c .p c C I \C c ) lf 

ICCILIlLtLk) k II C. l(L 1t' ;1i1i diCI C)1N ii~ l~ l iL C fi ) L t~li llit
 

I Il e N i I S i l ~dlII11.1 til d111hl-k II ju Ict it I 
 I i t' l ,L'i I, H( )11 
WilL II tiL1: 1li L . ILllkiS '!iL Ill 1)l L L -Il id l llt'' IC )CSL(Iil 11)tII2 11 Il-

111\ICL I ' I "I k1 11 111)(1I I1 N l( ICI I I .lhIt ~ i C111 ill II C u ~1H II IShe I i 15d 
ldlI N.IIL11411 -i1iii '( 1i1i11i dI~I ll hIC I -I I nil'' I I IN',I Il i l CII l N. tilL( 

CC(lhl I CL ; IN '1 t I')I hItIII j i;II 1 L. liiCIl d IlN d I I Itt I[le[l~~ I II Il Ij1-'\ . 

L I5II C(I N C Ilii~ Ill ilu ll ISI IiC Cil I1 \I)I I il i 1(' Ih l"IrlIli\ 
I II Iit.IilL I N\I I lI I I ilC IC l LIIJ ( It CIIIl-',Ihr LS i iiI111 4 lS 

cAL tllioi'N 511 Il I tN I\;uii Ihu(l ()~.Il 111111\Nihid LIi ilL' 1)(1 iLl\\ l 

IL C' LI C it OIN. III~ IiI dII 1)Ii I l eIi ;I I) IILi iI 1C 2i111 II 'tIIiN. 11 1, \a 

MIa 01i file Ill( lI Ii i rIIICI1' 1tel I CI 1 hI :11 1 -()kc1 )Ilc11a1 1 

J~L!Iir~iI'NN115ilLII(Ii Ii"ll.'i)2\l/iIu m c c lieii Litisll Il [u l SIL .~(g II iih 

[d ~)hd ICCIIl~IM l)1-, I, ll )l eil f-, u sed S(mil t I fil 



I,I'l C'(It ,Ih(IllIC -,.kI)C.' I.\ ' -I ,SI.'II I :IN,ilhICIIIlI I .'1 ", IIIl III (Ilk 12 '%(tl t .; \%, 


IltCd.I InhriLxt III V.
rAICI; 


C11t hIN'II ' L'h ;III.Nh II II ' , I II I;I I I,,.I IIIIIIIII. ,II I~ '. N p]IL I NIghIII ll.-
Ih 1 

" 
tILICI I,,.'.t) .I' 1 It 11 .111l e II u Il,I a II LIC J 1I\Ie i11C .II I II . (tl ' 1-111 ,1 

','.h ~CIIallI'II',' I ,..., 11 Il , I' ILI I l II .hI , I.II I', I II c I I l)t' ,C;I ; 
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Selection and Production 
of Seed by the Small Farmer 



Quality and Varietal Characteristics of 
Seed Saved by the Small Farmer 

rFederico Poe 

Small fIIIersCoI nIo l v svc part of their graill harvest to (lse as seed
the fIoloI tiL!scason. An anal'ysis of the practiccs followcd andthe reason;s
for then might \sell serve as a point of reference fou those people and
institutions involved inl improving the production and productiviy of'small 
a'lrm11ers who do not use much modern tecllohfgo. 

There are three ciategories of fll-llers who s.I\c their own seed]: the
subsistence hirnIer. the limied reson re farmer, and the highly colscrvative 
farmer. The first tv. 0 have major financial and culttural limitations, while 
the third saves his o\.n seed for more specilic reasons. 

InI any event, the reasons for this practice are not difficult to determine. 
Some of' them are: 

1. Tradition. Within communities of small farmers, deep-seated
CLIstOllS become establishCd as 11eastires (f protect ion and sirvival,
and these are difficult to modif\y. For example. the practice of
saving seed offers somc guarantee of yield and qualit.\, while new 
varieties may be a risk. 

The enSto ll of"SivinIg seed, in SO"tme instU flCCS is based Oil personal
pride, or on pride within the community. II, the Highlands of 
Guatemala, for exammple, it is common to find famlihes who 
consider it prestigious to save their own seed and maintain their 
own varieties which have the characteristics they desire and which 
are relatively stable in yield and quality. 
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2. 	 The amnount of sced is small. ']'lic amount of' seed needed for 
pliltiln another Crop is importanlltttile fai etr. Fot L\.IllIp. 

heanls or upland rice reqlliCre more seed per 11111t iland area than 
,Illatit.. ill "()filC Cas ,Ii", ;I "iill ,Illtlitt Allseed is reI and it.ired 

is cisil\ handled,. such as Cars o iuA Much dton tquireil muchbii/ n 

space. httel"-In . the Ci canl 111LhtiiI clll the hToolaibllve the 
StIl~e %%heresnike and ininent ofdr\ air protect the grain frm 

mld and insects. r other sceds the tsk ri4uht he more ilict lt 

3. Ixlpericiceand cu,,tIn. I tick II'kntol, edge about otheralterlati es 
Il'l 	sItorilI seed Is Cmmll nl ill u'richlCotmmntlities..\n ilnfective 

exten'-i) si\ iLL. illiicic IC 111t 'litfortlnaIteL'\petCienllCc\. With 
Other s0HCs Of sCCd Illl,\ lead the IarIIlll sta Seed.SVe his ow n 

In s111oi Cases tile farmier kniltx about ii-pt\ thseed but his ecoomlhic 

turItces make it dltheuilt , obtain the seed. and thus it i, more practical 

to savC hl, \ll seed. lhis larm1uer probal\ does nlot seek seed ill the 
marketplace until lie ieeds it and at that illle it is scarce. Also tile farmer 
Iila.\ ha, C sonie dhoubt about .ai la llit,, of seed at pilanting tllle. Ile 

prelers a .stlil ,entrel\ undl his Control and lot subject to outside 
Iactolr. An fletiv seed dlist rihution s+stem established h\ the Kenya 

Se,,d ('mllpan\ in Africa has been able t chan..c this traditional plractic 
(t smtall arnmuers. I IilCr,+isii'it Sc.I Sales Ipeciall\ to Ialrmt1ers \'%ith Small 

I hIlldill+s. S.CeI I ttct pi iprse\lt ,iineut and ,arket i'\\'( ikshop. (IAT. 
ti~l I, --"+ lI ,), 

(iollpahii itie seeti characteristcs t'll+iCieL iiiIprtaii tile small 
lalincl 'il thosllet Clusileld lllrtalialt Khithicists \sillc\plin at least 
IIn 	 alIt. \ ll aIiiinei." LII lltl pilthtJs seld 01 itiplo<\ ed \ai'etiCs. 

IR.U',l il s (1,t ditlcrcCs can be Illnd in the critera UiCd1 the clrp. ll 
" b\ small IfareIlrs a.nd plallt breeders to illliil\ illipl ll staetd htllaracI' -

Yield. VWtihe tho plint hrCCder ,-k, maini\iium \icls. the small 
ltirnier seek, a .Lid. but staleh. icld. Nmniall\ the ecleticist 
\wiks iitli lC ll(lCtI Cl ittll nls that are las0l ',le tll .ild. 

Muhich cliti.si ll\ mcfllit.'e illIllltc. ,c ,ical. anllniaikt \ilihe 

CCIlllIlCi Cltilt ills ()I thle sill~ tl'rmei. SuchI ltCIctrs tilt MM1 
-

beintg lakcil nItlticm l.sde l, (+.ton~lJ in sto1me plaint Jt111ipim\elll +'ll p'lot 

graims. 

2. ( 1ra n (jUali\, Il )I the lan t htCdCL , 11CC ,+.',.'l oI l kl~ual . 
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can he %ci"\ diffetent liom thin of (lie "Ill;ill I;II IIICI . simill fill liler" 
11SLIilll\ desilc "pccia! chil IACICI I'll iC1 ',IIL'II J, it Nl)L'CIIiC 
Lltialit m le"I"lillicc ((I Ill"CL't" (111111IL! '1101ilUC thill Ile IIM 

CMIMICI cial -,1:1111. 

3. 	 Plit Ili ill chilecture. Ilic u-clIL-11 ICI',I IlId MII) (1111J)h \ "Wh 12IL'it I 
CITIciello III (lie loillimitill (d L1;1111 Impol umt. M lllc the 1,111;111 
1*1-11-111cl.Ina% he 1111:rc',Icd III Iilk, mid ILii\ c Itit It\ c ,I, )(. k lecd. 
collst I tic IIml. m ( )tIIcT t1;1(1111 1I'l I tit

4. 	 ProductiOll ',.\ "ILAIL ( ICI)Clillk IIIC Iflilill hl L'Cdcl klc\ Clop" \ill iclies 
I'M' 1110 [1(IL't I I I II IC. M) I I C I I I C 1111;111 1 i I I III L' I tl' II it I I \ I)IitcI I cc,, I111\Cd 
plaill Im-, and Ilwl ch 'I c i, IIIICI ",it'd Ill %L-1 ',IICCII IC iWI-MWIIliC 
dial a CI C I I"I I CN. "Llch it,, III it Im;m (I I I. C 1)1;i II I I'll CCL I C I tl' Ilit I k 
diInk,, Ill M-111" (d IIICC1I;II1I/;III()II \\ 1111C HIC "llhill fill HICI Iflillits Mid 
Ilit I%C', I,, III;In I I; I I I \ , 

5. 	 SCCLI Ill ',iI\IM-' 111', (M il ',CCkl. the IiII'llIff (file', IIC "CM 
CII(CHA',111111ill 

IIC(100 11()t tl',L' Ilit' ',it 111C I-C(I[lit lit\ (itgermillittioll,IIICI 110d', ((I 
inid [lie m):111 laillicl I;Ikc,, ulcilt cilre ill "ccd 

CA( )l . ',11;1 lie. NlILT11. ',I/e, 1L'\1 Ill C.Mid 
1, 11WIC L'\iICIIIIV' HIM) JM 111CCIIiIIIIA'd L'(Itlll)lllCllt II',Cd 

to 1)1()CC',', c(millicicial "CCd 

Altlimi"ll thew cmik-Cpt" ilic 11111)(111mil ill 111k.killilt.-I", dccl"1011 Wlldke 
his mn wed ;111(1 Atilt1w.di IhC\ JIC (ICL'1)1\ II1V-I;IIIICd Ill IIIS hCIICI',. Ile \\ill 
chillive MICII lic 1,111(k it(IC(ILmIc Ica"kill 1( d(I -,,). It plant hI-CCdCI" ale 
1111CCC1,111111 ill ',L'ICCIIIIIL-IM d1'1C,'I'1L-ilII(l ill"CO Ic"I"lillice. \idd, Stilhilit.\ illid 
othel (d Ililditimlill Ilitcle"I 1() (Ile 1:11111cr. then file l'ill-mer \\Ill 
accept lie%\ \illictic". 
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Practices Used by Small Farmers in 
Selecting and Maintaining Their own Seed 

.Johnsoni. )ouglas 

"\,o basic (Iuiestit)ons need to he asked: \\ha to \\eocaI Iy know about the 
small farmer and his sed'.' ArC rCStileI thal tile seed which \\C ha\e is 
dehnilcl, hotter for inm. 

Simall arnires. or thCr \i\Cs. Ila% .s1ceCs,,fill, sa\Cd seed frn tihe 
heginnin of craop cliliJatioil. Ihe, nlrmalls d lo rglic their fields to 
make the cropl ore unii'iori. aIllo .ll die,.cd ;lallts are: solletill es 
rein ed. Most seed is hand-har etcd sshewn thew genal l crop is gathered: 
thus. lecha licai l an f sseedseedsetisuivilf are lot seus piWohenils. 
The seed is notmallf IhreshlCd hi hand 01IainniIal IMMOi. Isundried. and 
clCaned h, hand. Farmlers ha oi .ci their insect coitiol and storage 
pfohlcis i nlan \U,s. ICpacidnl on the area. Illterials a\ailahic. and 
tile leneth Ill tite the secd has to he "ired. l hcit staze iethitls are 'often 
SLcsccs',fiit hCcause 1110 aC dcalin 5 . th ,iii all qttanitities of seed. Seed 
sl"rC\s Ila\C tended I( slk Ifiat the sCd is nt .tested for \iahilJt hefot e 
phaninJlt ainid that no) seed li e;llill is (Ised. the seed IrCLiCltl. hi, a Il.C 
appearance. .ii\ .onco lerlin2 see.d t IthC siill faru r ha\C sCCd Ihaliist 
looks as good as or beter thillan h e An;ids hlais. 

Information is limited on the quaQit\ of 'eehd planted by small farmers. 
The hew seed surveys made tend to show tihat the seed saved is not of bad 
qualit\ altlfuigi inprI)\cinCits Caii he made, Ii'LIieltf\, pIogrmsIllS to 
intr tduc ne\%\aritlics hasc kailed becauscsll1.Seed sunpfIv was poor and 
the seed was oflo\er qialit, than the csed hue larur had sa ved. Tihus. not 
onh does a variet\ fase to he better hut the seed itself mu be equaf to or 
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Recommendations for the Farmer 
to Dry and Store his own Seed 

I.. Gi. Vilha 

The fIohl\ving k a brict rc\'ic\\ and discu;ionl (f diffcrent s\ sitcns ,0r 
dtr\ iI ;Wnd ,ttring grain (lrdcr to con, :t-%',CLl tIullit\. IlhesC stmsoi c s, 
arc applicahllc t the "niall tarr't, sittation. 

The Irohlcm 

(hltICCh1AI\Ct',LIt 'ti,0 " ilildt lllin' llic.ll
. ,o' d 1 II1W III l II\C." ICt."q I tIC_+ll 

C;lI ,Il('I1ICJl I (ICIII( II i III 'lC'dLlLIli\ ..\lA, . ,tCCd I;l, I nl;lll\ 
CIICnIiC,. ,,IIh1 .1,iihi11th tl L i. inset- . l;lS. \hic.h c.JIu,e dItlIa l. 

I ,ih~i\\inc_ h~LaI. et. ",ti tllah~i\ Is,alltt.t'l b\x tilte itllltll itt' tlliti ltle. 

theI tin elatut . r -.cIIdtt IIi III tIL' iitl ClIIrl ill' lltCthiet It,, , 

,ahinc Wxith1 t 1'11Ci t I,C\I )i ,, tIitl a nl\ elsCl (1l t+dliti il . 

\Vhtc'n ax 'nc. hl' ( n ,t-i . then. ti itL se' atLic sh, n ,illthl i 111 
,tt;ttllaciicll ;l, tntich i, p,,ssible.citntr+ il . c'tilthlhtiln, 

I)r\ in 

IholltItliI C () tI l\itIc stT(I i',h I ICh IIC it II I tll01"ItII t'Citt2tt. \\hith 
tCtlut.s', tIhl l111 llnett 111n11i. r'C;i.'tiIul,,iLtI i 

, Mlth alrd bi(dIClttn1iC;Il \\ithin 
1tC sctd. \\h ct i li ln I cliteotetCnt I ht\\n t1oi 2 t( 1.3perCent. ttiIctiln 
()1tiii1gi IsPIJCttAll\ stIippeit it nlcen.attack Ibxinsct, i, iitnimal. 

Among drying systems applicable to condition, of the small ftarmr arc: 
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I. I)r '14u 41 ti lault i tile lild. the ,,ti",IeatICll ct. , yiillg: this 
h-4m.- Iethod -\p ).C, the ,4railIt)dailll11e h, birds antd insecls. 

11ng l Illn,. Ino(ler lisiI t cr1g\.C2. I i) pIa !his is ,.tonisterni5 I . 
Plkacn121tIhe C1,d \ htilld 11tilL' p1)AtIn I rIn I pat Io I.edltle(.-, da [lag.l. 
I1441l 41ird,.. tile Mltrial \\h1ih.' On Ill ilCCICI lctsSt IrIIn 	 Ihe pl IatM 
d,r.,
in,..z 

413. ( c;icd d. riili platillns. The smd. onlle tll e pla ttIll, l1a\ Ile 

CO\'-ICr \\iIIlhLIStiC \ ltIIII Cat a "'grccIlhltlclss elect ilh' I ss C \\ hi ghCr 

ITs anid IastCF dt Itd I I Ltrialtc Irel I lttI , ng. II is Ill p i t t t il I mI tC 
nIId 1110\\ ts ]lie 11tI lIllis i alc IllII 4IIIhlL', lll t ha% aI ll ls 

escap e1.'. 

4. 	 ('M leIsIrUltUlIrC. It ail ICllpelllIl+s. (ribs llsl "IllIcillts ill 

\, ich Cillof 111ai/c ac placed. The 111C.'r are s lid.,\ ll,, 14 ill 
ha,.cc : , ~ alc~ m t 	 an. cilculatJon.~ ~ sp ~ l, et,2aill thecar hill i1lh1\ 

r lti Il \ it t t ;t, r\'n \ ' ea,t 1l f rc1d14 Ital ( i l c m IIt ctioi). 

Il''c are special stlt tLIlrs dIesigned ,,4tlhil heated air passes 
tlhrough I tulhl placed ill tilL Cenlter A' itpienumiii4 toellpts space. 
This heated ail thln passs thilmf.! it perforled HIo 441n\\ihich the 
grain is placed. 

6. 	 D~rycrs, \O.tl so lm heating, nilttllral C0111,CClioll. Ill tius tl,Ile tfdl. or. 

tilegICrCl hill Hs leCtills tlt It CiLll be with s\ stIl111t CCl ir. 'C lbilled 5 

7. Iorced a.ir Lir\Cl,. -itilair ill alllbient tirnlpctallIrC. Iall-lnrecd air 
passes through a pCrlfwatLd Holo1t4r o1 .hich tWe grain is,tiijed. 

8. 	Forced air dr,r\er,. mill ,,Alarheated air. 

vith artiliciall\9. 	Forced air dr\ r,s. healled .tiar. 

I)rving S\rSItl seLtion ,hIt,](]le htCst'd 41 ItliVtt\'c advalllages inla 
given sitllation. ,hich \ ill \ accoc ,ting t4 n clr'sr I *,, tihe rinlllelt. lilt' Ial 

C 011 and his hCa1t 44l.
ltlli. sit[lail(l 

Storage 

TIS principal r,,'qiLetll'llcnts fotstnrau.ie at t4o keep liet5L'L'IC4l alnd drse 
and it)protect it jllseCts rats. le 11 g seX. 4ll lI..2C4 rltin and 'I 10 42l 111

1un1dais l( lsttl'l n stL'r\e ecklist 1441.Va, lll42 .\t'l111l t'caI alist) lsI ca 

I. I)rv tilt' grailn ,ell I lnt'rc stor1age It 13 pet'CLnt ()I" le's 1moist11e). 

24 

http:stnrau.ie


2. 	 Cleani lie uroin hehuesrjntc 11Th NItoluane a Mid eiIkIlkie ialk() 
Shout~ld he Clean and Fre-e from AId eralW. 'AM\\. .r~anI illNOS 

mpl NC~eIinn111(1 11Iaicia.3. 	 KeepI thel 11111121tiwi 1uil Ii 

.4. 	 P~rotect the eiall Irtuin liI1,eCtlN \ CICl~I ieL'Niiil 1\ IteiiaLiiK iai 

> (vn HIruI theC r p:1va Ni) tHat It 1" Iatlinu4. 

0. 	 Keep ii.- grait lr I he r(Ii nhtit tit leak. Sack,, ol craim "lhould 
110t hC Nihuret dilCCIl\ Mii 111C Inni Mi Wc'it1Nt \ 

7. 	 (heck the tnrCd a 1 peiudlLeall\ 
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Seed Quality Guidelines for the Small
 
Farmer
 

Iames (. I)chIlchCc 

'here are 1%(o dffercnlt aspcC, to seed qluality gulilClills 1'0br tie small 
fliltet': (a1)e1ii ,llii,, fIu Ihe' nii~iI falliiu \.\ Ito ,sa\es his o\~ it ,,'L'.I. iitl1 Ih) 

IhtIs ItI ;I sced pi I it,' l II ill tl i .\ 1I1;t1 pi hluc d m ktiis sced llnCM k ,, 
IhItC " 1lit I lIaIItn cuI. 

For the Small Farmer Who Sacs Ili 0%%n Seed 

Much thoighl. clffrt, and inestillcnt a1re. heing flcusedt ol the 
le\!hlnCpn if /(riiI iI in/or illsrie', Ior the pi otluctilon and Supply 

o)lsced for I ,Ill f miers. I Mo\\%C I- \ irluIll i ItaI CIttii 1 in hCCn giVCn to 
the "sCcd savin\ "lg')ri IctC s oihfaic , v hich ire tihe sout.rce o' at Icast 80 
percent (f thC plilitcd cd If the main ciops. Seningly ihcre is 
rm tc Ilitlcc. if not ,i\c rsi . to consider these practices as animrlltillant 

resOulrce in alalicu ll il dextlt llllcllt. 

'lhcre is a peIrccpt) 1.illon1tt some ke\ pcroinnel that flarmler-saved(I seed 
is "had' SeCed and thilt rCpliCCnlCnl, of this "had" Seed witl sed prlodccd 
by i prograin/inthiIstr\ \%ill auitoaticallx elevaic production. 'The re
)lacemen( If hi rmer' , eCed with improwcd seed can increase production. 
hul the incrlease \ill result from tucrior genetic poteintial rather than 
hecause it \U obtainCd firo ai moLdCrn Seed induistrv. There are 
exeptionss of coll ,c huilt the eCceptions wold he far f'e\vr than the ease 
ill which IhiS Scenario would he valid. The poinl tis hat the hncl'it of a seed 
pri igramnl/i lid list r\ dcrive primarily frIl tle inherent superiority of' the 
varieties rather tIan ile I'lact that the seed iS )rodiccd an1d marketed under 
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regulttated coniditionsi'. [hei imliiiC0 I ll it NCCLsee 1 1a V1I1n/1IndII~tr\ 
thiu h)ali1e11tlist he hil"ed unl Uarietie ,uceviie C the Iarnier. 

flhC.eIL' all' al hCi,t threeC k,0ilii1l(1i1 Illi1L'CIliLCI)t Ils II\ tht hIMlili be 

courrecteI sCC thait \,C \1k IiI t .ii Ime Ci NeCOIll IieC 11O111OWs l''CrctleeL d.ic 

h1011: 1A taili1crs MiLeijte, \\illiJIie CliiCe m ilhc L--d 

III.' Slilt. (h)I II 111111tIC1 T>ed -at . 0! 1 IL'' ii ppI, CLidIt .. e~ i the 

HiiteilIdC ) sck IMti IOL )t 12CC.INCCI d ll'elo IlhNCC ild tiCCi Iiitier the 
thXC CpiItleii C'11 1I Is oltneiuseed Ile~ \Ctl 1 2teitesL01heiit IICCI tihe 

LCc0I1Cil IllACe\ CIC~iit CIil lie-Land tlIl 10 iede 1_IeiClilti ilCH I t he 

taken ICC imicC the laiiiies lilaoC!IeCCI(id Ills2 mo.' 1CCSSIiNd. 

Impro%ement of* seedI sa~vin riact ices 

Seed,I\ 111 t~s 11sitiilICLI ;iurieiiht itre Iur thlCusailtds u)I Sears becaulse 

t'AULerS haS\ c '.surkedI (i1 prueeCdiites 1ur sat\ llt seed ud' tie Iradilioial 

crops i-oo,;. Illi ir rei~iuh. NeS euthieles. Ill) ruS euleilts cail be Illiade. 

iarictal pltiis%I uNi IC iit 
-1CCIi5. lPleeCittils ISIet hCe tlkeii t IIC'lle tt illeCIlallCal 11ii\ill'- ditt-iti 
lharcSe. C)ii dih 111 Hoors. aCiin 1 NIraci. Ill lich CCw( cCICiCsshiCIlIlilcdh 

2tCCI())S.aMiIICINC;lil hCe 1.1iill IiNO~Lat snuil NtCCI 1)1()t'. :iilI Ci flt 

pliaits. 

MIaintenane (I no (1111 Millsh-~hilt~ 

M iltela lie ofgerillirlatinrl. IrMiiers h1A\S sCii kmlcSSidiie ahiCit Ole 

S aihitS itid S 111-' (1' seCed MIid~ 11iCIiiettaild Illii thLiete Is ai CfliielCilCC 

hemctSSCCICed and 12raill ICrMC ClsIIi lipti i I Iel ICi iti LII 1112 aL leI 

ea nI d' IC) ma i nta ill seed Leiii li Ha tIol. I fia r est iii. calk! ;:1(1diII alil\l 

to) vedo:ie C1,1auIrmllrCn \p1osire ICC thec SetiILer ale o.\;i~tlpies. Il NCmiII 

eliuliates. it mil he a CCC p1ie Clce toCpiatita small seed p~tu (CCthat the Seed2( 
nlatures after thle rauins la;1\c stCppieu. Sithse(Iiutent stCorag2 Is also)C ItIIlp.Crtatl 

Villa. IC12Lc2't 

Seed-borne diseases 

Filt 11111 needC tCo he trahinedC ill l11155 toC pioltect their CtC()f15 Irl-it sed~

huttIo. CdieCs. 11102shuIldd he trained wCreCounti/e disease. t(o discard 
dIlse:IseLh 1etaillS. anid MIClet iILd hoiw *o Chtain clean seed fromt1 Citsidhe 

Non-traditional crops 

l'Irler5 Cls'li flail when sait'1,12 Seed] IrC'Ml itIl ItudIRLee C-Is sinc there islC 

(0 aicclitiliulatedh dmullt it\ ex pe riene withhih seedh ofich new cruop. 1:(ir 
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.v.ilple.the practices for ,aving rice sued do n \\"Oork cli or s"lvb.ln or 
s,[lnf111 .,r Seed ill terms ofi mlaintaillinizu igerililabilit\. 

Qulity guidelines 

Seed \ b llhigh quaiikIyi iM all attrilutes cannot be \pct .'( ti oll farnet s 
Who s:I%'ithe:ir s'Cd. lhC three tMalin ,lualit. ispcts thIit sh(lild be,%Ii 
gi\itl liu t ;itt lltitlli tre: (it) \arie al ltlrlt . h) g "ermination. c)and1 
flt ediill I'l nl ee+d-r i e dis-iXeases. 

t n p ic d t h aitI t k n 1"r 1 1r ,oh c r ,qlt d l l t \ lI,+ l'C, , r[ rt ' l l t l lI h O U tl d lo t .i t 

but e\ell ill dLh'loped COuIiis. giod crops ll l be pliduced %kith95 
percent ptr1 t\ alid %\1111e'e'l'l ll iol i d'u O\\ asil) peCen.lt. 

Quantities 

lie k,-'\ It lhei lfarii ,rssuccess ii Suk' ilt seid is the Si, lll alitillhhtS that 
nc d li b,e hanld i i SNeial a., It is iucl easier I M1laititain allit. On 
5() mii I1)) kg of seed than iil mi til". lhN i, lie reason %\,hvlarge 
litters te'iend it bii\ father lhal i\Ce Ncd. 

See(i Supliedl to Srall lFIarmers 

l he lireitise,+tn \ hich Itoe+t~tlh!il ialit\. eut dlitl t" 'rc+isupplie'd ti 

Niiall aielaIrnel---,i I'' ami latler-Shullid lie: Seed supplied to flarlners 
iiiuglit to h i ia lit thai the se d the\ a C for 1Ct 1h,.1;liting. 

\ fa1nie.ct \tho rltlehIl s seed C\pects the seed Io hIA\Cet eod 
appearaitec itd i0 pe, l vhtui"elrl"lllv, l ,led. 11it does lin1t Mee these 
Ieas(Ilel+I espee¢ltitill, the la lltl-i i , ili I0i Ills i', n "CL if le caln. 

Initial Seed prtiritm/idtsl \ e cIort,,liitNc been set hack.\,liipnient 
beCause tlL sedd sipied , as llit a odas th ll\ Illch tih lillrll sa\Cd. 

Quality standar(s 

()uluait. sttturds areC, and hutldlie i citincetb. in tie proIduction. 
handliitii. and nttarketiiii of sed. But the staindards of lurttpe or Nirth 
.Amtircaare nt t iecessuril \ whati are 1Ceded ill de.vCopi)iu countries. 
These stindardartlc nr t iust those of"an e lperiencedland \well-financed 
se.ld i1dustr. . btt are alsio statidards for lemlrae .liite seed indcustries. 

Nt ORill are clitiatic conditiotns and tlinaelmeult.nt different. it the 
requtirements (of dvelupite CHttlit ties also differ Iron those o(IdCeloped 
ciuntties. let', take pCants, as ati exniple. lhe farmer il theI tnited 
States bu\s s1helled pCanrut Seed fIM phtliting beeaUS he might rnced I tori olr 

28 

http:tlinaelmeult.nt
http:fa1nie.ct
http:peCen.lt


more, which is ,,, and childre lcalln 

stored under retrigeratioin, is c\pnsI\c. bt there is little alternali,. Seed
 
pro ralls in de\, oping cotntri,, ,I,,.'ln thI eiulllt d filu'\
 

m ore than lie, his if. shell. IhII,,seed. 

beli,._ Ihe 
handle should also be sheled. ShelluiL \Muld re duce hulk ill l iidlilMu. 
stora e, and tlilsportalionl. bill \\ ill Llealls -,tiellIh seedl ablc 1ile. 
espec:aIll, illfhe liid tropies. Inll tllc\cl(pine colntlltles, piiiut scd 
canl bI supplied illpods and shelled I''. the+ Iainel lld htjs 'lailiI.Illls
 
there is littlejistilic:itan[Or "shbelled" Iejit, part 0the Llnaulit\ stiiudiirds. 

,'.,alit,
',taIndars should be relalistic lld ahijeablC. Stanlldards ,htuuld Ie 
!iWid for lil' nIhoin1potllaul 'ICtt"., "\Milcl tihe e d prlodul(CCI Ias 
LoodC trOl. 'lu\ shild be less riigid lr tlhoe',C LICttx Is(onulder his 
Control. Stindairds innst be rcasonable. The might hf. lim at Iiri,,(-idthen 
rMsed a1,te, indliusir paiil"us ienee.L\ e\C 

Action nee(Id 

lhei is ol tn 5%hveai liumutio hieh to base realistic stand aS.As 
ai e,,IJJuiip.LIurailln _ iliatiotthe tl'a er test needs to be bascd otlthe
 
espouse tilC 0I LillCuCilt 
kill'oItsec UlldC'r \Ml'oulu storae Conditions. 
But sorllc'espolsc' tCr linic ha c not becn chaurted. ofino olie h:i, taken 
fhe tilC isuumial-/ ieItia. ()thoec exaiples can be Cited. [l cre s1;1 
ilce-,d ioCetupillc. lciprct. anld us tihe dtail base th ,is1uccuuiililtill ill 
iI111i\C iltIl .,2 
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Guidelines for the
 
Production and Selection of
 

Cassava Reproductive Material
 

)ictrich 1 ciiILicr 
I Prcscnted h.\ .Li c,, ('tck 

"lilt t l c i \, l", kc," (pit.CCCu,, main , IC1illl ll hiallclic,) as" ," .t	 d I1; h,'l'n ', \,+.' 1 1 11 o I II~lllt he I'llI+t ltC.'[i lll c',+, M)iLl 

CtLILt . I.ichlt , it ' iitt\ Itt t..' that ilic prd IcI t ji'i iillit Il 'iIl tI M . 

+',iIkC, tldi 1 L' ;I (lIt.' il Ii IIti liI i I M lQ I t \ 1112 CaNNIs%,;Ip ItdIt I 

tI ttlt .thiidhu\ Nl~ikt', all ctmitt. httN ", ill the hi!;ill[ hI >th l itti tl tlillFii till+ 

initial Lrt\',th phasc. i i the .linCIii ti pI t dtlICIitii. Aktt. ii sc ,, ;ld 
inlsec t, Cill he liItl.,illitted. h\ tll.. stake,,, 

The itth\ im-c lN i fromil \\.tvk cnducticcdtlhj, dlarc ll 	 (I.\T.
lirsi. it Siittii+ Ilc nilcuiithtiicd that iht.\ aric.t\ .1l<(l aiuitmioniic priacticcs nsed 
ForI shc Nd a HiMl \ii, etlcc lic il.t rc i . 

I. 	 \ig t-it n plaill,. \ iitll crcci citt\\l ,icharlctcristicx.lin\c urca lcr 

ptticiial It0 thei hIo it()Il of ' takc,,. sincc such \arictics ha C 
nItrc mIain ,ici andli t.cttlllir\ hraiclicsh ti'ii \\ Iiich to ak stiakcs 

of a tc.iIlatC i/C. 

2. 	 'hIe tlder tihi plant. tiht grater tih potcntial for producing stakes. 
I Iowvcr. the optimum age lfor production of' the highest quality 
staIkcs is not k no.n 

3. 	 SICuI ll of iIcrInI..di t: that is. idd highr arts oIi gec. I I I t l thIc 
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plant, arm o e apprlopriate fort seed than the older parl ot th. 
plnt, evern thIstugh the o r pa ts prtoduCe ,ta kes thIat ,crlinitaic 

+4. The Ii!,tiI r tI .pC puiIitiC t (411tCtpr llIts. IeI C g r,i Lte'rthe rnirthI 
0I eiittiiiiu, pci land NC t.althtliii h tl ll flX \ iifllt IL'SS. 

5. 	AdlUiat, Ietlit,, i,,j l aCrt;it r Iofi a goCd,oil ii i the l tCi.ItitI 
I1ti1illwr CI clIttitgC, CI laind.per 1n it 

-0. 	 I'lotectilc hi la1;1nt IA.. tl elhcr oe';iilt diseas,,e. tl.l\x .is 
hiihl itt ,,, IlcM )dIHill (ItIiIIg ,++IIti,,I( pChllitl ~tiiti( M'C(Ill 

Ina1itc iiaIa I ;is\I t l l (cIti',CI, tLti.IIIII Itii 	 ,iIIi II I c I .I\\ cICCJC. 
.\cl.isa le piltactice, include the \ lidl ,ei'thul h is stakc,,. 
N il't,,t'inctl 11c isr , ilIhi'i iiietlhod I tat tiii lic us+ol lo pidrtCicc 
hlualth\ m1 tlW l+I1iC1 ,, 

On1ce the ,t k s hrue -een cut. electi t 'hihd le haiteol ontlrcL'CL'lli/illj 
.svnlptonn oCCIdelects" uch as 01i.r ph..iCClCuincil de'Ccts x,hich mlla he 

caused h\ inscut,. Thi based otil\ial Criteria.,election i,, 

1. 	 lhe presenceU OISSteri' , ic iatholCeI, lliht hIe dteC td , siul as a 
ICcahi/ecd inlectiont. in ,,icihcase the ,take ,hould he discarded. 

2. 	 I.ike\vi,,e. st kes \0\ it dlitii'. e+.,hu1 ntit he used.ifl,C.'t HIcI 

linall,\. iidc+,li;tc ii;it;aenitcttl ;I' the stak,, th tcins l', is imlportanrlt. 
such smnikin, I:ructa niulircut tithotr tl n aluinted Cmi. itclanlmilking the 
stake,, at Icast 21) cm inlhength. nI then pnl'ttcti tl teII lI'CCrnphi,,ical
 

alaute. I1 it i, iCCC'al\ it) ,tom the ,taks. it should be done 
appr priately . and the stukes should he treated chlemicall, to ritect 
aaumiri,, insects and pathogucns befCore plating. 
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Guidelines for Producing 
and Selecting Seed Potatoes 

Anihal NMonares 

There are Mo pr(cedtres that can be adopted by small farmers for 
produCing pottoes'for seed: 

I. PIlanting small lot., espcciall Ifor seed. and 

o -r2. U sin1 h -cSt, 11-ltonstoragec. 

Planting Small Parcels for Seed Production 

This prt C,ssstarts with the farmer idetifyine and marking his best
plants inl the fiheld. I hese are harvested and stored separately. At the next 
seeding. the farmer establishcs a small parcel specificallh to prodncc seed.
Some sed Ir'om this plot is harvested to repeat the seed plot the following 
year. ad tlhe remainder is nsCd as seed for the normal planting for 
Conslmption or Sale. This process i,,repeated for each crop. 

Lo%%-cost On-farm Storage 

Potatoes, stored in the dlark nse thCir encrg.\ rCsCrves to prodLnc sprouts.
reslt int Ii " inkled potaton. Te prots grow more ffon the end of the 
potato and inhibit Sproutine ftom the other -eyes". le)spronting. which isusnall\ done hefore seeding. catse small lesions that allow bacteria and
fni to enter up, g planting. (ermination is poor, and plant population 
and \ cid are rdtlIcCd. 

in plc, inexpensive storage houses with adequate ventilation and 
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indirect light have bcen de,igned. Thi diffused light ihilhihilis c\Cssi\ c 
sprout ing, hut allo s short and g.'s s'prots. "hesc potatoes are het ter 
for seed than potatoes stored in Ihy dark. 
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Panel A
 

Theme
 
Practical Recommendations of
 

Selection and Production
 
for the Farmer who Saves
 

his Own Seed
 



Rice 

)ornc Muflo/ 

Under Irrigated Conditions 

IThe government selects the recommended 'arieties anId produces 
aInd sells pure. high-quality seed to farmers. 

2. 	 The small farmer: 

a. 	 Should select the hest area possible for prodttcing seed (good 
fertility. freedom from weeds. etc.). 

b. 	 Should practice transplanting for tie production of his own 
seed. 

c. 	 In some cases, should thin the planting 20 days after tranls
pla ting. 

d. 	 Should rogue plants that are not typical of the variety seeded. 

c. 	 Shoutld clean seed to eliminate itmpurities and trash. 

f. 	Should breaik the dormant pciiod before seeding. 

3. 	 It is recommended that small farmcrs orga nie coo)peratives or 
ss)ciat i Ms. 
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Advantages of TranIplanting 

I. PITeailti )n i ot h, lnd(or trtni-laeti tii2 s (ot01 itd.t Ilo ded
cmilditi ns. %%hie.h rcdiuce, the p tltinti o1 xscC',. %nIntlteelrIice. 
and led iC'C. 

2. Weak and,] abno rmal plalns call he .!illliel;llcdl ill the sed Ieds and 
n()t Iranspllla i ted. 

3. It s asill. i,ilul at,,pe t _ plan tatr tirnr, lntIili el ait it 
IN .'Csi' I () Ideilil\ Celt l iltlis adnt l laintt. 

4. Iri ti ilaiit it " l tl hie-lt,. \ ds NI11'I2,C ld lttln ' tile ,st Ofi, C 
lnt (1 let H It ellICl t111t'-1.i t (1 se d . 

5. A kiloi ti il Iic' seed dnotdneW titi sCCedh\ ullilllsl)l:tuiliw thnill
b\ tlhCr Itet'lhtlds of eCCulii,. I I) 1 11itio01c' l iCLinplantI(, SCL.(ld 
hi , ll nd t , ii M IC i illlt dIrects ind t soil is I to) 33, h ra i 

tia tsplait i nu it Ii s ahn iii 1 1t4 N Ot. 

i)isaldvlantiges of Trali anfin 

I. Triills lailitl , Isi tl IaCilhleC \6itlttl it( Cli itI , lilli -. 

2+. 1 ndeil'r tilalilid c44liti lsn: 

a. lralsplantilg ,inot poissihle under all conditions where 
upland I-icC is i 451ll. 

b. It is importailt Ito slect tihe lowlands with the best moiSture. 

Specific Icole nllendtI ions 

AI.. \nle .1liil ilI i nsed f'ri ..l \ seline Need Silltild be clinllrt a rt: 
1(i llc.l"seed' in' i t () a lid c ilta lili l in). 

2. The liehatset shoild be doneIlcwhen the giail a.s appr).\imat-l, 14 
peirce n I list tillC. 

3. See(I hall %ill he sloied I imore thatIlll to t h1n1 tlle Irei tL
\ssth insecticide. 'hi ,s seeCI i\tilld not1 be stltilI lo'() huanilli 
consltIli) t (In. 

4. .rii iinI shotld he ll ICas X) p ct8 he.,Ili sl'edCC li nll. 
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5. 	 Seedlingi ,hould h~cdone1 on tinlIC. Wit [iacI& L tt IiaiIuII( dirid 
Cotrol (1 iiN t and (ii11CAi1C. 

0. 	 For tniallpkailt(It . It IN JIe(L '.11 t0 II~IkC 10(1Ccd h)CLI (1t Illi\\ ldo: 

1) 20(1 iMi g 101i.cad ;IC h~taotOO cti )tIl101;1111CiioI ;oChI NLL(Lo:C %III [iio-oe 
2 kpofotoeood tim)L II gilil 'h)toi:iti(iii tit IIIII ICII L- W\U 111oitOCIti~ I i0 I 
h~ct \Cci Uoo,\ 

7. *1o rocotinonde hel toiaii~plant ing aro 2)1CmI hoeteelolITC0iaoico:NC( 

pla III' and 10)Cii boI \vm ccII I %ko\N. 

S. 	 \\ heil IIt o 00tN()j io:I li t a dIIII i iiN ii L,1a 1 i t houl iiiho n cd: 
NoSCtfLIV' N1iootiLoI ho: at aI at: ott (to-l 70 k/a Tic di'k~IIIC hemx ocl 

io\at\; aI\ hct~ cci I IS anot 3I( cmIl. 
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Beans 

Oswaldo Voysest 

Basic Premises 

lre 	 lI. 	 Beans L\rown predominatelv 1v small farlers. 

2. 	 A large portion otditc production is for family conmstimptiol. It is 
estimated that 301 percent ot' the production iIlatin America is 
consumcd I\ tile prolneCCr and his faI l\ 

3. 	 Seed represents 30 to 4(0 percent of' tile producttion costs. 

4. 	 Since beans mre self-p(dlinating. there isno great degree ot'genetic 
Conltamnhathio sCtLIIirII from the farmcr saving his own seed. 

5. 	 There is great dihersitv in the types of beans produced in different 
localities, which makes it unattractive for private sced companies to 
prodtiC and distribute seed f'or the small farmer. 

6. 	 There are manv bean production systems: the rla,ority of smliall 
farmers grow beans in association w.ih another Crop, freuLently 
mflaize, and a large number of the varieties are climbing types. 

7. 	 Diseases are on of the most important limiting factors to bean 
production, and the most impotrtant co1111110n transdiseases are 
mitted through seed. 
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Conclusions 'lased on the Above Premises 

I.The S1mall 1a r1.ner i,.ene llslpli lticeIlis o\ .t seed. 

2. 	 There is I broad rtiane )I seed utialit+N \. hich reflects the dif .rellt 
types of I rclll\r ho) prodiio. beanls. 

Steps in Producing Seed by the Small Farmer 

. Obtaining the basic ,cSed
to start his omn sced pnhtictiol: 

at. o_'titercial se s-o.ut v, tialls d.Iol t ree.,. lich no(t ,.\is.'t. 

b). 	 Neiglhorin flirnit r tflltio\%n tel)U'atIol ':this is ustially' the 
best optinl. 

C. 	 Ihe fa ller's ot, i pIttMlttiti ll. 

2. IhC fiI'stseed iSere;l,I'I'111Inl tl'iLil1sed ,oilrcC: 

Slct aI plt Of lnda C. 	 spctii'Mll, fr the Seed iicreaCSC. 

b. 	 Prte .ctthiS lh it a Ia. ,,tlisc; trItistllitted tlro igh seed: 

- ( 'n IlI IIIoI wsmC: ('salc: p iIS.' :it 


- ('Conitm I'.Icttli-"Is": I-initMrte ;in\ ilfeted spots 
within the,arc: tied che+mnical treattment (stich as KOcCi.) 

- .h'throuclim.. I se chelteli.I treatilelnt s ch as BlkIltc. 

C. 	 I [ar,.,t the best pla tt. 

d. 	 SeICt the hest ornid tain xithtlt spttS which Might indicate 

fttlt hC"eed 


a1. li ide.tie field iilttw,O parts. te l t.rll "for 


3. For I icI'ase.: 

Consunmption 
and the othe.r ftr sced. 

b. 	 Fot each h.ctare. planned for)"pro+ductiot the IlC.\t y'ea. 
establish aIseed plot of .0 Imh. It is aissnnmed that 5 k&, Seed. 
seecd in 1(0( n12 . will prodnce I(0t) kg seed. Allowing for an' 
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germination problens because of'poor storage. this would be 

enough to seed I ha. 

c. Seed for a lower plant pop)la;,tin 
COmmller'cial product ion: 

for seed product ionIthaillfor 

- Bush t )pe: For commercial production, plan for 20),000 

plants/ha. using distances of .5 to .6 in between rows. For 
seed production plan for 100.000 plants/ha. using dis

t, .cs of 1.(to 1.2 i1 b11c n roh\c. 

- Climbing typt For coinercial production, use 120,000 
plants/ha in asssociation with maize in rows 1.0 to 1.2 m 

apart. For scud prodtct on. ste salie plant population and 
distances but use oode.l stakes rather than seeding with 

llaiie. 

d. Cultural practices: 

- Apply insecticides to both commercial 
tion areas. 

and seed produc

- IUse fungicide ol the seed plot. 

- Insofar as practical, use the best possible agronomic 

practices such as fertilization. weed control, irrigation. etc. 

e. Eliminate an 
flowering'. 

off-t\ 'i or diseased plants, preferably before 

1'. Harvest the best plants 
spotted or dchoriIeCd. 

for seed. climinating pods that are 

g lirilLate small grains by screening: eliminate both small and 

spotted seeds. 

1i Store thew seed 
insecticide. 

in a cool, dry location after treating with 

There are other consideratins but these may not be within the control of 

the small f'armer: 

- An isolated plot in an area having a dry climate is recom

mended for seed production. 

Seeding is done preferably during their drier season. 
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- solalion of lthe plot f' seed produclion in desirlale. 

- IrrJation should he h\ graits\ i'llhr than by sprinkler. 
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Maize
 

.1. Barnett 

Small farners hac bc n selectilli, their fl n Illai/C se..f t"thI I,ands of 
years. The problem 11(\\ to itpiFM e.1 


larmiers plactieiltl mlla"', slectiOn ((Inll!\ 


i" it find Ih thist,imll-tste stl. 

wmake the selcC'tioIS alt I'r tIe
h1:rvest and thus the plat t\I)pC is not ohCr\ d. 'Ihe\ oetimeCl selCt',CCL 
,it ial cst hut i,,till\ ,clcct larc car, \ith lrai c u'rain. lI lir iC ist,, Il 
tIo ColIe Ironl ltl-IItiirirlL! lants. Ifromi , ILve ~lll "tli. tiat Ih\
 
\%onlf likea shorter pllitll .\pC. IheIl 
 MlIhe\ IpracticC. InoM\r.I' 
[nI lnlhtc(ll\ select,, I ti1 11.laC-III;I IllIll!' plantls.
 

The 1'aiii'r s1lt e.C,lltn t L'tll l iHC[nllll (11i 
 u cdCqliiL'l t 11C 
f .h~wo l I' \Ca1. hC i' ll In ll r' L i . iCd;,i'I ( sI lctLiLI cHitl ia: ifl'I1-&C 

n t1e111e111t hc hasC1,.',, iip(itlit, t appl \ selecin'I c"rneeded ,II'C. 

[ol lo nwiIl ;i.e - 11-.caiolls Io the *;iriiierI,.1 1;0 i ll , Mis\ 11i11 hiLC Ct : 

I.Make tIle selecti ii in th,e field! iiltonc IaIx c'st in ordei t take plan 
typc Into lcc( tllll. 

2. Select Cars )ll\ rmii plant, of Inl ideal pl t 1'p,'. The 0hjecCi\ at 
Illis point i 11n101 haIo aMl o11r se.' 
hut th obtaiti seed 

Al tIhe ',Cee nCd I lhe Icnlh\OWi'n 
)I the desired plan 1111 gran qUahliti,. In this 

C;sC le canl Ip l.nhica\\ sclICl t II lpo es l"C' 

3. Ii odeCi h the htohiax ccd lhi nlhi\Ci r. a second selection is 
malC ili the field. 
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4. The Sed SCICtCId ill IiIIiICd '.IL lnltijies ft~i~lcal 1ye I,,(hn11kI CLcd' 
ill 111iSOlated Iplo--iS(olIned eji1l hne dti'~tanIC Mrh\ HIM 01n',eedinnc 

5. "IlIi' I d I pIh11(111hC ()lC'IIIC ,'kI SiOIIIn ie tin, Iee I0\\eIio IuI'-' icps 2 
andI 3 Inl COII',Cint I\ C \ C;a P,. 
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Sorghum
 

Vartan (iuira ossian 

TechnoI ol\ reIlent to tIh. conditions of'the client can he generated oil' 
y;,. mI Ilti (I siplii ,a prIpprClII to a ricultural rescarch. It is important to 

know the client and tunderstand his needs in order to orient research. New 
tcchnllt! h0tild he %ihld;lted oin firms. and both hioloigical and 
SoeIcIiUoIn'ISI a CI 0t ld he Collsitleed. SOic sp)Ccil'ic p iltS that 
sliLI he eeiCIn Ch a1Lttlltioll Iolx\. 

I. 	 Prodlctiol potential ofl!c %arict,, should he as high as possibl,: but 
itshould also he stable. lPtuentil larm ro-dction and sta.ilit\' can 
he dectrmined onl \y testing tinder firm1ers' conditiolls. 

2. 	 (ifiniary qualit. should he tested. 

a. 	 Ask th iefarner 

h. 	 Laboratorv testing 

-	 Seed cohmr: end ospern red/white. yellow (alkali test) 

-	 Grain texture: soflt or hard endospCrl 

-	 Aniont of' tanin Ilow level is important for human 
Consumiption) 

- A mount of phenol: phenol content should be low to avoid 
discoloration of tortillas 
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-	 Kee,ping LllitiCs of the tortillS 

3. 	 Agronomic cha ratctristics 

a. 	 M iattltit\ 

- l'al--ll turing, \art'htics arc ",olt1ic.tilllucs imlpotan~lt Ito lil .1 

10 1ht.totattito r t1 SCapC)(111t in .llC . ol hirdS. 

- Latcr-mlturinu \arietic, arc ticcdcd lor,\cditn, in assocta
lionl Wi'th Inal/C. 

b. 	 Ram ipi ht call b imllport;int tot ,mIlalt i" v icti tlhc ,ish 
tol usc leaves .ti ",ltlk 

C. 	 Somnle tpes ,orhtim ,t ,M.hich allow, at opl nak, aicgiro\ktl. 


sccotnd hlrx.ct at l)o\\ cost.
 

d. 	 In some ,aritics all pancics niattrc at th ";,nc timec. which is 
important for n1lccani/cd h t htu is tl,[ ticccssitil, im
pollan;l t for+tile '+1I ] l |l linc . 

Ct. 	 So melll.t)pe t~ l ll ;[\ Opll n 11 1Cl llld. 01th,.',(11 +tl 	 .I,.S Closeud. 

)petn ldHiilcl dr, ile iipidl. hit Ji 1t10C SuscCptil+ic t0 
bird di lila C+. 

1. 	 I CSi.,tt .'CCtol insects. di,,s >isc.iil r is intptl"rlitll. 

g. 	 If sote gcarirn "ill l'c sld,. acceptance in tlh maket is 
im fporta nt. 
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Workshop A
 

Theme
 
The production, Selection,
 

Handling, and Storage of the
 
Farmer's Own Seed.
 



Guidelines 

A . Dou \ mi think it k' Jphv IhIc. til I 1 t l I I1 ', o t iiipuixed t cciIIf Iopill 

tii ihhupvi( f ie sCed pi:dI\Cd1) \ the i iler 1.Jiiiie'!i inko 

ihh~ilith)iih , \ oiiid pi\ a rIje. i1 \\l~eil" thenl pecitic re~jpn'ihilities 
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Rice 

I)ora ncc N'Iuflo/. C(oodinitoir 

Tlhis,\\ tks Ihtop p'romuI) Icli )ttc'd u I rt'[' l' )SC'd uIt.IIIti eeI ,.' u, (;I (I Iit\. 

t Ic'thCc[IH',lll" 11 fl I 1IIlll)lI (b) m o 1( C',111cu1hei ll -1I- CMll+'IW."C 10,+. l\%C.',Cod
C-)Uii.li odand h iruc;Ic~ I h t; c ii iit i1pnc\in,+arl 

Seed Quality 

The g tiIp tilt thath tc liI l.\0f thc sCCd preseC ihe I'arlnirntl' tsCd 1\ 
can t: iimpri\cd. 

The 111ai.orit\ oflsmall lIllcr,, lsc seed of"itnlpri)\ d arietics. bitlt not 

certified: others usc nattkc \arietics. 

Small fartners Use sc,.d of unknown OiLinnii a.d aipply fC\t "orio 
practices to i plji\V'C i. 

Methods and Procedures for the Small Farmer 

1. Produce secd in rlex\lild fIrcof ccLs that arc tfil'ictIlt to cont'ot. 

,- Land for secd prodtction can c lrotatcd witl other crops
in which tie use icrhiciics to \%cCis.can c0mt rt 

- When the farncr \,ihcs to change \rclic,. lieshould 
pi'Oducc 'cCil Oil land that ha,,Ilot h)ccni sowil to rice for tvoI. 
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- It iS ICCO11111CII(IM tint prl!rs ilIlIffLshC sCILCtLLI (0 

Iltlldicttiite scd I) tlc IliN tt:ILJ\ cullbest I(iis 

2. CuLlti\It ionI. 

- 1",Ce the regllar pri~ct Ices 01 t he FLill Il sLLLI.in prdliicini. 

- Seed tI liii b~IIeUsedLLto lohIl(dCC IIMoj Seeti SIM~Ild beL 

seIl-cted fmn tiensit\ h%plittlW, It Ilin a cc)nt;iuilei 0d \~U1Cte;I d 

CLInitl il 1 I11 t )s tI ha l . 

3. Selection Ili th1 LI 

Ilfhii.II(i-t\CI)iMiiits. V.L.(hS.Ad ledo~Llice 1111 the seed 

- \\'i lI JIL lillIILLl- k illd I', It)() IilIItt2LiI [0t 11;11)tit IO it 

oti \LL )hi~i NLL 11 shi\CiLt ILjinits"CM OIl Shl;ijih 
[ll)Il hijs il121Uliil ILIItICI~I(M). SLILCiIIII2 ilI 1L11111hOei m. 

I)iI~ILIL's heL Csilidt.s \ill f(III rsh 1i1C LI( liitt 0ot seed 

The4L~ It tmllimLiLL oti I ILic 1iL I il:wcl ii, LLS make 1I 

sUeiit\lI i~s. 

4. 1 ;.esi 

iLCel'iOlilTh plriclitts ()f the le12itl canl he il~ed I'm1 

-t-stilt!Sl))LI l L MIIL urill has. t) 

loCICl I I M Cil SI [ice tihL tililli \\Iiill ll ooLLLiiti~~ 

- I\ "m h dom thlL !( 

t l 

wt dctClililLc 110Lm Ietli otLent. IL o\kiII hlut\ I() IdI mol Ili's 

.,\IOcLrLlcl'c aind the L\p)lriiLLL (dt o)ttlIet ill the w12iol. 

ill~illuC thiLsLLL 

Ilie Ltistoollllui\ 1i1iLciljin. h\ handilimil L om icanSIOiL hlie 

:11,11s Illoiic tot ai I fli\iL! the seed \wti Othel. rices (t1 
1!1,11i1s. 

.11L.so.d Lcall IhL cLicd ulsCILCIillld1(h)\ it111 Wi il~il2 

I 
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- \\IlcI 1 11 11ccL,tV ,\ IoI (II,\ the Ccd 111111t.'.. thIN cii he 

.it III II It hSCi td I th IMill12c 111( lik 11;1 I%\[) NLIII;1hC 

J)L12eI I te \%11Ill CIi. I h L.PP 

IM Lh12NtNillalli 111121'. 

j.1i IlI I 1111111 01 W11111 tIi h 

Ic.I It- od[.111 i lL\\l 1 hk 

111 I\AIl44N4\LIl4Ils~h 

2,Illi 

Th5 oeof0M21111L11 



Beans
 

()",\'kaldo V\"CsnlI. (Coodinlhto 

lI Mll.CI 0'tld 11 I iiII" w \l, c.d1 : Hlilt' I[te I'll IIII I I I p[ 'lll,,N ll c dii', ;.C ,. 

It IIht,.': \ L' J ", [ N I I lik. I.lu"I ,ITILIkkI I , I;,.' N 11. 1) t ,l .C It+"l',l 1 lll I u' AI.\ lw tlic l" 
i ' ~ l,l.' l IN 1 ; l l t-I,.NH'l'- ll I I)C,, N(',, 1 ! , tn,' u ill . \, 1tll Itld, ,.L',il ill hW \ h] iuh 

1;1%)IM N iM lill' Cd Nl. 111111411 ,', x,', \ III I . I dII) ' I I I l I I Cit.L..IMli ]I')III t I W, d. 
I,.'t II ) IIII hlu",h\ IIII[..,Hd.i-, \ki Ih ,I i it.IN . ,.,hi,.h phit ,,ll,, d:iimagcsC i 

the be~iliv 

N ldI I f,, 

IiI...'I h l, ihIII ; 1 1 il ,,.c.d 

Ic,, i l 1I t11 it1 h I tti il.I' odu.i.It ()lc akillic. u. Ill, I h t lie 
C Itlld I I~I )lll , 

I ]It,' ',N ,IIh trll .IICICI1hNi t tII.' il ill i',I N, th a tI 

2I .C Ill' NCu'lI IC .C'I hC,..'llu' l IIIIl ILk'Jtllllu'll IhLIC 
'CIM IlC I)IIC..' SCI' \'C, j ..h I , .10 ',u It CII) I 11111 1C Ill Ilhill lIhi /,..", 

1. 1 i tt ' fill uIIi Ihill. I ' l'i i. ',I,,Li I ll I I ll it dCC .IIc, It hle 

.Id ' . NII. 'I I ll 'IN )i
Nu' tIill1 It )Il ,CIC.u IIlL '",vk 'd 
HIIlll~ l 'H lilh d ;IIIIl t II1111 Il ' A1'2,,1 Il ICI,, 

Il J 11 11 1' S IlCL IIC (11 Nuk.' IC' ItllI.d JIrC. .,1~I 1. 11i Id,,O Ml I CIld dli3.'.iittplILI ~IIIA 1 lilI1 ii httutt NLeuaIIIC'eeul ;iiil lu t IC',(i1'elICJIt 

,.A N I II)L: SI ICI CIII '',h,.I,.. I,,.'d lt)C iIIIIII ,, :Sl.I ll:* lhC; ' IIl rchII I 1. - "1 

. , u',illln Il c, 'li','k'l't I .li ll~ l.I ,,' ,l~ I] 'u''d I l J~l,: I 5 1,I 

http:odu.i.It


4. Spo0tte.'d er;2i1l, iuldic.riiiU diC;.,c atiti t;i nagct iilaifl \IhIlLi ['C 
scp.l'i
ra te.d t1 ha inti. 

5. 	 I'th- \C'tl , I)-'h \1tI11CL.lII "l C M ttL(IIIlliII ,. It Ca-i ['I,tt ict i Id\6 1 
o ilo} "'ph, I()\11" h )p w l la;1-lail"111"!-Ll.I &.I1111C'..' 

6. 	 .\d. intagc,, II 'in.i mcit;I coflt;inl orI si;ill \iios (c.ylideirs) Ir 
tili11 !'it n st,.,diN,, 	ld 11C Nltdic(d. 

; lti hilti I& I 

52uh ll m i ill h C I II l 1(11l. 

iilIiii.li1111I.11I ll. JI'ii1 C ,h l'li [' L iii.1ul0il .l:It(I..\ 

52 



Potatoes and Cassava
 

A,,rMndit(I ,utdiit. ('0,ddilltir 

It is pttssihl. It) illiprtl\te Ihe lllait\ itd the sCCd usCd h." th s1,lll 
i 1lt1r I.I \tclricnCc indIicsltes, thSt sclcttinIg plants that appear 
vi citn' ,ILilII il \I Icll s tot et()d .icld . 

()n lilt liM lCIl .t'Cl. sCI'et''llin Lanll 1)\ liltn ',ni IIh' (th41. )ints 
\\ iih hI!Ig l tillit> seedA.lietI" t \,it'ittiiIant Ich lth 2,anisait.l be 
in .j ted.'li IIII h l I Ii)ti I4ICi t.,eIc' IIi) t II t LiltI he alrllvcStcd 

,d\iLtlIiteICt-'Itl t't) inst t" [l dliseaSe. _ial. inscts th tniC elC 
tranllsnit \ irne1, is.iiidii, n,, e. 

Recent ycl\ ic'e ini Asi. r\tii.j. ,nti ltin .\tinrJe sho11\k that it 
i' l+ ,'ilhl tit inl[lptt\ e'I itit e s ed pI"-".. n ,+2l i ta'.t]Itties h\, tIinL! I(1W.-Ct.' 

it.stiC ',t tnr., that1 ;111t\\ thliet tihe" III iC.e i\' indirect. ilncidcnt 
lighitScedtti tindet these at'mtitins, pniidnetter icdls than 
secil s t. ontilr tnMidititinal ciji.ititisll Itll Ii ,1(ont malll 
I' Ins. 

2. Active pIticipatiil 1 extensitm and iial deneiopnclt it gTrams 
cmilttd bea p1111Ci lement in getting thllimall I'arlmer templ()Cml)l. the 
abtt'ue ideals. 

3. cs rCItIta Ils it sd rcL)l'uttiLctitnn Io'lglramns silttrld llailltainl 
cl)se c( )peratlit with exlensinn agcnts ill tder to keep ti) to Late 
MIthe I) t.ttlCinI anId hIIdlineg o1" sced for the small farme. 
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Cassava
 

GoodtI sv s takes itt iiL\\ liI~tiii iiidLCpLfti tll 111C arc.;titlH 
pjliaCiCs.aMid sal iulIalit 'ii 

IIn gmuml,I Oyr'ttr uljim iix~I ic ItI Iarg i iiiih til "fakes tof 
satisiactli \%VCHglil. 

k -i~ lit pkii.2. 	 1Il II(w I~wi1111mo iAiC 111;1 CM)i 1w LIII1. 1[1it1w1 
t)plii n ; ic dI ;a Iaiii mkimi 'in,ikIN i, nt i kiw wH. 

3. 131raii0C(Iictil itcriiicdiiitc'c ic. flc iddle an i iiIi pais All' 

mtakes A w ph IIing. ecn Toug AwhINc p seemIttlici ccinlI germlinate 
11101c utiiIi a nd 	i1;ixc umc lillicil Ic,,Ci\c,. 

tnleriiiil siict.( 	 a1 d umd\x I tilli;iioitilwticj, 111cp~H~~l! 

litctit~6. lit niulilici plantsN ;i W,1NL.daiuNI( WCCtLIN. Mid ifINCclN is 

:1i d i sc~tast. 1tiaulI'lijttct tirt ii tlle NIikc,. Suchi practice" as 
\ iIs l N tltl tliliiici t Irc111liI . uiiii l-iitcil cuilluIicN alt. 
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()ne tlc 	'fake" arc Cut!. cali kki!l SCnIcCCtiol t ICM kltdctCICtt 

ii Ica I, Thd. n m iootwn o ho h n 

7. 	Ile w,~ke \Iiti)~ld hii 20cni Iin I heccnt WIild he iiitid at a ih 
an lo I Ici ,II. ii! Iwl II a dIant. ()nic t ,takc,, Ii;i\LIic hCCiHCcIi. 

Stakc's tIii I ie s toired oil I\ Mici Iiah,,o I \uIlLCCcS;ir PrmtCCtintg 
thcii iQacaiIIS1 dISCN,CL and nll'ccI[s iNInIdiSpcns tile. 

I ir mI Ml'h.I dChii'L c h, h tiliat,\L. I lIcillil-cci ,i tll]~ ). t 

1111il t I I II Iii 111 * C I 


a itI111mj I Iii IuInIII . IIII Ic. I ma! i hI i IIIIi
 

.SII ccim.a I l ii m i pIC lcc\ I Cm iIip(11 mIt 

mi imc Cm c a m 

3 1lit.I 'iud i ' lIII i~ t Mmimalilil . IIIii a uLuIHIIn iciii/cii lica 

11ic hili~c 	 55pr, Iu~ 	 I I,-Ilt iM h th 



Sorghum 

Vartan Guiragossian. Coordinator 

+r, mueil
For atIn \kith ,d r,+,irc. there arc tm\o principal ,,,stc1, ot 
NtIl'll1llll [pr~tdUcHlltl : lllil0 110 .. 1t~C111alldt Illi\Cd'tl itqll y. 

In tIi tl ,i,, t ifiliflit , l i!Lltiti ji ,i"l ,klbth h hi(il
and \atCtic,. jitl llt IIILiN liitc'hai.c scc d. 

'ss niial V i e op a, 
oc'trs', inll ci Amcrica. fiir1alInc Ii ICr nS ln;lisC \alitic. and 'S 1csI, 

In tilL ofsielji h i I. .'uciaitll h lc ri . ,tlch 

oiIl sCcd. lhi, type i Lrnler gcncriIls gi\c,, Vct5 little itciltilol Itt 
"election (i ,LcLd.
 

Recommendations 

I.lhe Idlncr Should select the best panicles of Sorghum Ifor seed. 
OnlQ the best paniclesIt at appear WiprotsI and healthy sholid he 
selected: Ihey Should be iflthe pihenutpc desired. 

2. lhc liar\ L't lli htc'u iltu.lal i(nd iii altcr illm sI liit,, bill the ced 
liiild lot icLilaiil ill tileil l cr thailn icccsail illorder to 

redUicC bird danlia.C and oticr ortiblnCIs, CllcI hl\lack if sheer. 
Thc harrest sholt heuin \l h,.l the plaints ,lall to I,anid the giainx, 

stallslo show a black la\cr. 

3. The harvcst suaiilly take,, placc diuin the dr\' iSeon and Can 
uisually be sundricd. Torlghih shotuld be dried to 13 percent 
moist iil beore soial-e. 
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4. 	 lh ,i-cSI1lll\ hc ll I pullitti I its itlte sacks andIng d " li h mpiich.S 

S. SOnIC \IllflIC. I'nactic;ICllC thod,, c0h'ling \kill hae'c lo he tstil, 
.,IiL'hI lhall 'c Icilinl , and \ilill(\\in . 

6. 	SmallI and hroken girl. as "AcI as tOFeignI it ail, shtIld he 
rIClo,,ed. 

7 	 I1L e',eCI,IW ilI tIa ItI d ;Ieaill',I illsct and tIILIIlI It I aI la:, Ch)l'e 

X. 	 Sak lIcotton. iclu'. p ier OF \\e,..n plastic ihr cain he used for 
,tlagi.. I igIhtl, chos d conlaili-,illn eae lt"c.coIlllllcll(led ill Iropical 
mctas 11nless" nlls)IIllre Ic\elS Canl he nmaintinedl at 1) to l10 percent. 
I ulI'-h ICII etIrI.Ll N ',ItII l . h I\ ILIL II I uid I idtX. 

. (iClIlllill htf~l 01 1h. ". -d' ,h 1MI ld hC. IC',,Icd hhICi. ,C.Ccilg. 

11. 	 It ks ICCOtllIlenILId tHat reSear Iiprl ra produce genotypes 
hak ing the rilin challracteristics and qualities appropriate to the 
p(IdltlCtiOII S tIlmS used hs tile II'lers. 
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Maize
 

James Blarnett, (ooldil1ito 

IIt disctussin tie issignetlgtliidchin.c this group assumed that: (a) there 
a l[(i+)Vaffictell mit I;ilaIIc that ha. e been p1w1,n SllIOl tnothose aterials 

ailai\ 

the fprodtitm. sclccItIt1. and iandini()l seed f(r CeaIch subsetLuCnt 

the 	 .rnir i,, uin,- antd I b)the ,smallf"rImter has his o\%n S\stm fir 

plaling elasnll. Th ltlowine arc the C,>llCltlionls ))1 11t lolip: 

(onclusi(ns 

1. 	 es. i it s totIII..inilh\l t(I that is CtlIt'Cltl\ Useti b\ the 
stiall alIflier 

2. 	 Rathur than elCti+i,, Car, ol mai/C for seetd alter hiar\'esting all fd 
his crop. tile I'ftlirmc ihould make t e iloli ill tite field. 

1CC.3. As part ()I the ielI Secl.ICI pi o. plnt hiat ar .IiseasCdsh0uld 
be clinnitdatet ,r 	 tie pl-ilcti m ol polleln.mdctaS,.lCd bClor 

4. 	 The farmer shmiuld conisidr prddticint! Seed il aiparcel that is 
sepaIr,letd fl1ll his C,,mlclrcial planting. either b, listancte o ,, 
time () plilliI e,. 

5. 	 Ixccptc( frtm the aho.e conclusois N\otd be those recgios with 
high rClatike ltIiiidiit\. where it is prtelicall. imiprtossible. or very 
cosl\. 1o0slorc setI'm tip In1six nlonthi.for 

6. TIle farmercan make the SClectiol \ isall\ inthe hl.Icll.ect flrom 
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tile best Cars. 

7. 	 SatiStaCtorv,\Moisture Content for storagec is ItighI\ imtpot !"nu 
1V1er-elore. tile farmer shottld trs to harves\Ct duingtl dr\ 11eriods lurd 
uISe sun dirying! to adcutuatcl reduce inmsti content. 

L15!Uctc hat 
IL51ILc. C\tcllsihhti. ciethut. and! nitakt112 I) prt)(Iicti)io (11'tile 

It 	 is I IC)\c1t dl\.))~il1litCi.L(I J4I'M 1) 

t) 	 ( 4sCttILlt"l 5h)11HId CIttIII/1C c\t).nsi)Ill ;ICtI\ tics anid the train

itli.! (d L.5 CIiiuIll hcsi I lli Mli 1041thtCL\Cstti lJIi11)It to) 11,1%c 
N niitItIi;hCi OffcCI. Itural clers '11lotlkh he tMinedc~. 
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Increasing the Use 
of Improved Seed by 

the Small Farmer 



Seed in the Transfer of
 
Technology to Small Farmers
 

R. K. Waugh 

Seed, its used in a broad 'tCllclic Sense. Ihs been a ilighl. SuccCssful 
lechaniilml t \ ind prlodctiil. Seed nlotiipl' neagricultulmI produtltion 

oly hasil a diecCt ClicTc on lodUCtioll ht is o1 ntualIF intCrCst to lItInlCl'S 
and has scts Cd to intttduce comtpaniot technhologies ,utt as feriili/er, 
plant population. insect control. et. 

Small larmcrs of the developing world are one of' the tmajor concerns of 
the moment. In tiese areas. seed and other technologies havye not been as 
%iclICCsSf'llas desired. One of the major chlllt.leCs (of the f'tilurC is how' to 
improve the production and productiit\ ol tile small lrmlIller. Seed call 
play an important ile but it is necessar to consider several aspects ol'this 
very complex situation. The lollowig illt-c basic points important for seed 
and other technological prograils. 

I . "chtIolog',, ill not be en~oughI !o solse thle plight,11alone %% oftheCstall 
larller. In lllin i tstance, there is nt agricultur l Soluttion. 

2. (ios erments must sutpport tchnological plognrams stch as seed. 
Mans times. tile input by govVrtiment is inadequate touallos growth 
ol tectnical prgralls in otlder tlo illct '\plldin needs. 

3. 	 Technology generation, transfer, and services nust all he coordi
nated and directed toward commlnon objectives. Seed is involved in 
all three of these aspects. 

4. 	 The situation of the snall f'arimer must be understood. ]'he 

62 



generation of technology must be client-oriented. Thcreforc. it is 
important to integrate the technology into the Iarmer's system, to 
evaluate the technology tinder representativ'e farming conditi lns, 
and to be certain that the technology is acceptable to flearncas hcl'orc 
attempting to transfer it to the masses. This will reqrairc con
sideration of cultural and econIliC conditions ahone with the 
biological aspects of technology. Involvenient (f the farmer il the 
process of generating and transferring technology is one \'a\ to 
assure that all these aspects are considered. 

Developing a Technological System 

It is proposed that a system be organized and integrated that would 
orient and coordinate the actiVitiCs of research, CxtCnsion, and tech
nological services Suclh as seed prodIaction and processing so that the 
participating units function with conrnon objectives. 

There are several reasons why some systematic approach for promoting 
small, limited resource lfarnming through the adoption of improved 
technologies is needed: 

There is now considerable evidence that tcchlog\ gceneration. 
transler. and services should be client-oriented. llo\\excr, if all the 
groups invol'ed do riot focus ol the same obdjectiks arid the same 
clients, the total effort will he f'ragmented and diluted resulting in 
higher costs, additional bureaucracy, and multiple tfforl that 
conf'use the client. 

2. Activities of tile groups (research. extension. services) need to be 
coordinated A comlrion orientation of these groups will help. blt a 
unified policy and focus are not entough. The action of these 
different groups must be coordinated so that each activit, erla ices 
tie others. This requires that specific objectives be identified and 
specific responsibilities be assigned in order for technology to he 
generated and transferred to previously identified clientele. Seed. 
research, and extension prograis must be certain that tile Icch
nology or the seed offered in acceptable to the farmer. To 
accomplish this. technology generation, its transl'cr, and its tech
nological servicing must be conducted by phases. with one phiase 
depending upon another. This necessitates coordinated action that 
can be done only if responsibili ties and objectives are understood. 
Each group nust have confidence in the others. Iach must support 
the others. Adoption will not be successful if the seed promoted by 
extension is not available at the time the farmer needs it. A 
conceptual outline of an integrated system for technology genera
tion and transfer by phases is illustrated in Figure I. 
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3. 	 Planning is important. "''cnolo. gell.,ation and trallsf'l Cannot 
iegiven1 direction and mllalad it' each group iakes wLiilatral 
decisiotns. InI oider for the grotips to act ds'naillicallvr and in a 
coo)rdinattc.d alnleirill.co1nid1erle;il' ' he done. Thisniiline m+++lst 
necessitatesh.cIini ti , and airisine at a c11o1'1nsn it1I'hoscl 


tpeat .s. , hail it,ohi.cti\e.ae,andteass in of rcsponsihil
ities itothe participatine irouips. Ihese groups dto not ha\. to he in 
the 	saie oiili/ation Ito he snccessful. 

Adding Agronomice Steps to the Model 

l-igutre 2 ill list rates t lie samie model as Figure I. but also shows the steps 
that 	might be lollo ,ed in igroinomic rescarch and extension. The scheme 
p,-esented in Fiurc 2 calls for thrce princilpal groups of participants: (a) 
com,,modity. discipline,. and service groups. such as seed, (b) on-farm 
research. and Mc)extensitt. 

Locating Seed \Vithin the Model 

progiam alllctio l .ithel 

ct'nItmlodit\ and discipline reCa rc. or as a sea 


A Need alln as alnintegrated part of' the 
il
[ltet co'rdinate.1d unit. A 

seed 	pograi \\ithi resposihilits forMsic seed. otimercial seed. itind its 
pt.occssiig and disltrihiotiom %,tld he interete.d in all phases of FiguLre 3, 
e'sp'ciall.\ the last f lir. 

OperIting the x'sytem 

Ill operating suchlLa s\ste.m+. !11n n ustins rill have to he resolvcd. For
 
example. wv
ho will ident i'\tle varieties or litnes to he tested inl researcher
managed trials h\ the onm-fa1rm research tea.ins.' Who will produce tie seed
 
for these trials? W11hwill produc. the hasic sCed? WhCn should cormercial 
seed he produced and in what uLLlantities? Should small amounts of' 
coi1 mercial seedl he prd uced diiring phase IV(( ligllmgu 3) 'tihyesarieties 
heing iestIed h\ 'arners?Or shoUld there he a delay of ot0e, sear' This delahy 
should he avo*ided because if'a farm."er tests a sarietV ote VelrI and calilll 
ohtain seed. the oltlo\,,ing sCar. hie \will lose colfidence illthe system. The 
demalnd 'r1 sWed the year lollowing phase IV will niot he gueat since ollv a 
limited nuimher 'olarmers ha\oe tested it. Ihere'fore, it should he possihle to 
pridide;adCtltat. a111t)tiltsofseed fr those w'ho tested it the pro'rivious Year. 
I-\i.ver, 	 ice'OILit ma1,1\be IIhencSsiI'V to soime. commeilCr'cial seed of some 
varieties that is not sold. If. l'oreample, thiete are three varieties in 
far.Ier-inanaged tes,, all three should he asailahl. to flarmiers the 
f.ollowing sear. "lIe (ui.stions a\' appeaar to re.lqtire only llilot 
decisions, bitt tlhes are criti:al ones. 
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________________________ 

Figure 1. Conceptual outline of an integrated system for generation and 
transfer of technolo,.i. 

Nia naszenent -

Charactcrlizaion and ,\nalvsis of Farmin, Areas: 
Inlorniation (;ahcnri: Periodic Reviews: Planning 

omtllpolnw Research 

1ll1el-aiol of"Comon entllls
 

-al
:- taijon: Initial Transfer 

Mass Transfer 



Figzure 2. OutIline of an int ralI d S\stC for the coneration and irafer of tIcchni Ilo0\., v.it h the participation of 
conllollltdit% aind diOcipline peronltel: on-tIrm re-.'eaiich Ic,. ins a.iid C\tcllsil. 

larliin A-reA( Rcinal) Acti\ ilies 

(oirniodit\ and ID)iciplinc RI. F\lension Persoinel 
Research_PrnlPersonnel 

]iona 

[~ ~CO1pl1ll ~ 
L ____ Riionat 

IL it--- ioi 

~ e-ila2 . ; ch-Fa-1 

()On- "L mm Resea~ inch!FI'c\t.ni, )l~ 

--.... 

ea,,i 

Lilcl II o ~ol'omponlets: \llcliritc, 

l.alualii antnd lliiial Iianlcr 

M ass.7 '|1 I r inlfcr ;I ilt] lr(dCI i n111 )1 

Characteri/ation and Anaklsis of Fa rming Areas: A,,ro-Socioccolioniic 1nfolliaii (ilthcrjne 

( lll l\ and t1l,-

nrWrchhconpt, 

1r 

( nipolens inrca-
lionfCompocnlail-----"enae 

Rrci-chernsfr 
r--nnllndi 

. 

C,- ,1and-cci:i-"m t\I>ll)F"iwn ro cc 

I/\ 

l --%,.------nc,:liar,.\ih i -

1-

aind 

-
! 



Figure 3. The integrated system for generation and transfer of thechnolomx . otlined in Figure 2. as it relates to plant 
irnprrovenicnt. seed productiond and transfer 
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Meleting Local Conditions 

]hc s1ccnIc"1 liciciln I\ lint pitopnoCd a" iii.id.hw Stii billI: 
W, it . Ll-tic for c\ lNi fig tc til,'ccr iCO(ingL lo IIiQcUclnitiflls ill cach Cnunllit. 

tU i l ca" 1) ii aile Ct)iLllf\.ditcrc 
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Selection and Identification of
 
Appropriate Varieties for Small Farmers
 

Jonathall Woolley 

Important Characteristics 

Ini order to oItain appropriate varieties for farriiers with limited
 
resoure', it is inlrisliejetit there'ly to te,,t
tider thiji C.'imlith)Ii5 "firlislied"
 
varieties produced ftor 1!her t.pcs odfIi~rutetlture. Instead, there should be
 
bIreCdirie plrImlllul,,oriented t theiritneeds. The (I.V rau an
Beall Proill 

exauipIJle. Iiportaint uriitr,,,l Chtiarctcrit tor sniall l;ariu r,I clueh: (a)
 
adle IC.l\ I'Mr in ero pi-,itCuu1It+, i ,n
ue iti tutiple s st il d uuimed ;MInirntl/cpt-t, 
pI ttleti ,I..lll+,(t,) ,Itl~iJl t.Iatnil Ih II la idsste t(ptwr o..s o Ille
tielil,. ht II etrtliil;UttM . a d)V ithprid ICms it( ltit\id. or 
slopes ( )uinetic lesistlllee t tlislsLs mndI nsect pests: (d)acept ahilit. 
I'mih eclstlillptioi and/or nImiakctilil! (sollc lie.rs, ha\" vide 
preferenceslii htciro( 11ue hut matrket requiremients are less fle.xihlc: I)
adjustmielnt to the ILtrueIs' u(oIs shich rii\ \a\ Imnt! prtith per 
lectare. per tuillticstcd, or per mit oflltho: aid (1)stabilit. in response 
to e.Cllj CIIrnmenI It\ur time1C. is empl:asi/ed. 1;a)c\Ct + . that lot all small 
Ila.irnis are illC nditions (0,fhigh strcss. 

Selection Strategies 

IBreding praI'r ms+folr stress resistance (characteristics I to 3) oriented 
to the small lI'rmer arc ,omnetirrites criticized for rIot Selecting tider his 
condit ions. Ihoweer ca I loniproie.,. between ConditionsIs llccessai\ 
sufficiently uniifomtn+ to allow reliable single lahint selcctiolls illhllge 
segregating!pimpulatir.i, arid coiditiont (wherlplts arc not 
uniform e'en in siiall plots) siniilar to tho(se of fariners. 
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In the lberhart and RusseI ( 1966) mo11 for'at ictal aTIaptafiity across 
ell\'il(illl llt,, the x-axis (enviroiinicntal index) is dt i'+ed ilrlli the Inc;in 
yield ol'all varieties testedi in a particliar ctili.l(Illnt. I sing the slope and 
Iid-pointI tIhc I ittIcsiT ort ariet.\ Ile h (dIline ciCh bccdCr dce it S 
genrC al ail spcuilic _ ai1ap(;itio01. Il I-igirC I, the \-;IxiS is IIOdil'ti 10 
descrihC stre ss de ittyIiseaC,IlC to ICilupratiiC. \, balance, dC pCsts, ICrtilit\'. 
loxicit\ , I.a ia iacliili m multi pie croppilnt. m a Comlbiina t the,. I liee 

v oi%\low\ stlessc ontiioti , in citi tild be iildC u;it' \\ hi ,electillg It the 
ale'l ot sitiall ta IIIr c nIimliii1s 11'po1thcally t\ preeit.' n i ill Iign re 1. 

Scection need be oatl, ilo\Cl. tidcl .lit Cllrietd e.ict maill larIer 

Conlditiols. Ill ilie t'i,;Iplh en filet 'Oilo d I " 1'pelft'Ioilla tl'lCof tile three 
gelot,\ pes, slilt amc as lundir ,Milli fIrMn coliiitjiis, prvidCd stress is 

tLeratt't than thnii liieitinn shown. Ill prtctice. ,, IICn testiilg many single 
plints or lines. ciialhn I I a screeilillg eli\ irotllllent where 'ieldtheCt+ e s', t[ i 
r;IInk is SI.,uficicIltik co uei;iei , iti priltillaince SoI tairnt.HI".,' ieltIs So that 
a rclati\t_.' ,llall ptolulnIi 0I1 suitablt liles will be rejected. Al 
envirnIl ilII t Ilot I b,. clec keti a t Iiil;st 'iirlle,+.'r., ct iititis I'morillinllItll 
eltctic ,electiot strcss h\ C',altlatilli a genctic;ill\ and pheititypically 

i\CIrse saMpI Of' line, ill hth. 

Flow of \arieties froin Breeding PIoranims to the Small Farmer 

B~reeding Cilrts ill arionus Crops calritd ot ill Collaboration by 
iiltCrilitionla l 'utt'rs aIiIn tCinall rt.'SeIlh pogitIll".gCner-a.vlly have these 

llf( etilplaill, crossinSIICS: scretni n vVI litil etneraions'.ls oifselection, 
prt()gtl'\ trils i ll ollI C hi lt' etitllli\, t iullatimtl or itt'ntitcationI of 

a] ill M11t0tlth ttrials illCXp,,+I~til l . ti , 11I l l \ilrlc. Illitl\, Couti'e., 

regional trials Ill ealch Co)tlllll. hMl-lill ll itil il illiC It'C il'ht iIlli tCi ollloIh

t!, tiallsfci ill each lt'lim . I)e lItiing oil th~ilr CsoIlluCCS ani priotities. 
illitionl progralls InA'c tlci (s\ nicrosseus. bcgin tile selection i)1'>tcC.N ill 
st'gregtatinlilatjil',. t+5allite atis t;iCCdprotgenies. o" csaintte experi-

Illenalll. ai,.tlics. 

On-arml-Ill agionilic re a.eir ttchln tratsl'er is oI particularantd :l\ 

importanct' to small irnlci,..\ trate,. \\ill be describted hert' (lig. 2) 
which is being testtd'iii a collablrative project bCt\eenI I(A anid ('IAT in 
ditf'erent btailn cioppilg s\stems ani clitnatic /rnes ol ('Colombia. This 
stl';lCLv is bIase.t onltich tit',l op(det pries iotil' b. (\ININIITilidC I'A. 
airnoill otiters. 

Tihe kc\ to tht' p't cts, is the teclinician's ktio\\etige of the Iaimers' 
Situatiotn.a tt'he collection o" it'm-rnl.Itiolil uising both ifrnial andbasei on 
fornAil tcCihli(itCs. I'roln this. pirt)ictii oc stItaiuts are identified in tie 
agros\ stem. being studid and ae used th design farri trials, based on 
resnlits ofl cotlponeilt rrc.tlch at exp-imlnt talitions ind solutions 
olbtaiied ill other regions. 
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Figure 1.Selection fo,' small farmer conditions. 
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Figure 2. A strategy for research and technology transfer 
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In the regional variety trials, a small numher of 'varieties (perhaps only 
one) is identif'iedI for comparison with tile traditional variet'. The 
exploratory tria!s check the pre'ious diagnc:;s of' important limiting 
factors and identify those that should he studied together because olftheir 
interactions. Optillum economic levels of these lalcors or groups of 
factors are then identified iu the determination trials, \\ilh each factor 
present at thiee ., more levels. Illthe veriticiatiol trials, the m11ost 
promising technologies identified in the previous Stages .irCCollipar'ed in 
lar c plots planted by the fa'ncr uising his techilogl. The miost s'iltable 
tech nology for each type of' fa rmier is then tested b v mail\ fa rulers iiunder 
tile guidance of teile research \worker and extensionist in f'armer-managed 
prodCtioll plots. This opens tile wax to ilnass tra.ilsfer nifiechilogy and a 
f'ollow-up SurveyVt Imeasure adoption. Several ofI'the Stages ma' be 
initiated siili nliOUslv. but the relative importance offtile later .;teps 
increases alf'te'r one or to \ears,' activity ini region. Conlens oil he 
treatmllents are requested fr (tilef MAl stages, indLilet-process of 
characteriation and diigilosis conitinies after the initial effort. The 
socioeconomic disciplines play ail important role in all stages of tle work. 

Implications for Seed Programs 

Better seed (I' imlproved varieties shuhtld he integraled with improved 
cultural oractices. Interactions \betwleenl \arieties of' a species anid the 
facirs of weed control, plant population. f'ertili.ation, and disease/pest 
control are c(lll(Iil. Interaction also octicur betveen tile species in a 
system. (olpetition betwel two species is ill ust rated bV tile neIgative 
u(-Grilation ol'ields olfmaie .andcliibhilng hearis in direct associahtion, and 
tile effect of one species onl another. evell wheil their gro\'lh c'cles do not 
overlap, as Seen in exanmples from tle unai ,-/hean relay system. 

Occasionaily. there is i1o substitute for using a traditional varietV with 
improved cultLIril practices, although this is \ery rare in beanils. In such 
cases, it is slggested that there is still a place for illproved seed selection 
and storage practices. 

Under cctain conditions.genetic variability within a varietx and the use 
(If im1ultilitnC varieties are desirable to give production stability to small 
farmers. Seed legislation slould take this into account. 

On-farm agronomic research depends on tile researcher's interest and 
respect for tile farmer's practices aind Ilis reasons fIor using them. In the 
same way, a thorough understanding of the farmer's seed selection, 
processing, and storage practices is necessary before researching or 
promoting changes in those practices. 
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Some 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 isto 
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 firmer requires time to learn a new technology. 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 a',ially fall 
during this "learning period". 

Some 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 to a locale and to a group of producers who have the same farming 
system and the same problems. 
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Successful Extension Methods for 
Introducing New Varieties and Increasing 

the Use of Seed 

Eugenio Martinez 

Planning and Management 

Seed is a powerful tool for increasing agricultural production. An 
example is maize in the United States, where production has increased 289 
percent during the last 40 years (D. Byerlee, M. Colli einc al. Planeacion de 
tecnologias apropiadas para los agricutores: conceptos yprocedimientos. 
CIMMYT. Mexico, 198 1). 

On the other hand, yields in many developing countries have been static 
for decades despite the fact that the product isvital in the economy. There 
are many valid explanations for the Io"w yields, but perhaps the principal 
ones arc tile lack of adequate varieties and ;eclinologies designed for the 
conditions where they arc to be used, along with inadequate systems for 
diffusion of information and distribution of seed. 

In the case ofagricultural seed. there is little coordination between the 
quantity produce(] and the target market in developing countries. Neither 
isthe timing of the promotion of the seed coordinated with the product's 
availability to farmers. It iscommon for a researcher to show a new variety 
to farmers at a field day. but when farmers want to purchase seed they are 
told that seed produrction isjust beginting and will probably require two to 
three year!;. This is a critical stage because the plant breeder will deliver a 
small quantity of sced to the organization charged with reproducing it; in 
this stage there is danger Jhat the new variety will be lost. 

There are several reasons why this is true. For example, the site chosen 
for the seed inc'ase mav be inappropriate, the management may differ 
from that use_.u .,'the plant breeder, the variety may be mixed with other 
varieties, or the new variety may not be as good as the researcher thought. 

But suppose that after two to three years, a commercial quantity of seed 
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is available for sale. Notices are placed in newspapers announcing its 
availability. But unfortunatelN the majority of small larmers do not read 
the newspa pCr aid t his are not ilformled Cn ift hey arc ilnfored, theyel-
probably do nothing about obtaining the new variety for several reasons: 
(a) 	Why paV for seed when they Can producec their own?: (b) Why spend 
ioneV on a \arietv the\ do not know? and (c) Why make a trip to town, 

which would be l additional CxpCnse? 

It is likely that not much of lthe seed will be sold: there will be economic 
losses to tile organization that produced the seed: and the researcher who 
prodtuced the seed is discou ragCd. It is Concluded that tile small farmer is 

change. But is this correct.)resistalt to 

I here are lour conditions iniportant f'or tile transfer of new varieties or 
otlher technologics to smal farmers: 

.lust because the ncv\ varit tv is called "iiproved ' + is no guarantee 
that it is better than what the farmer already has. especially under 
his socioccont nic Condition". The new variety must help the 
fI'llIlerI lle t his objectives. 

2. 	 E{ven if the new va ri.tv i, trulv advantageous to tile irlier, lie still 
will need experience ill nanaging it within Ill.s own production 
system. Ic letds to visatili/e how lie will mllanage it and should at 
least have the opprtuinity to observe it under conditions similar to 
Ills o\vn. perhaps oil a neighboring farn. The "farmer-managed 
test" used by I('TA is all ideal tool 'horallowing the farmer hinsell 
ito 	 tudge a ncew va.riety,. 

3 	 Once the lfariler is CtIlviIcCd that lie Wants to use tile new 
technology, lie in tlst have access to it. The seed,l for example, must 
be available when lie waits it. 

4. 	 Finally. there i tist he a just market for the farmer's product, if he 
wishes to sell even snall quantities of improved varieties. 

Examples of Successful Transfer 

As we have seen, there ire lour principal elements in tle successful 
promotion of the use 0f iiprovei seed by the small farmer. There is no 
exact t'ornitula for including these foui elements in a system of technology 
generation and transfer, but each case should be examined to see if it is 
compatibe with local conditions. [ollowing are examples illustrating 
different conditions: 

Introduction of a new crop: soybeans in Mexico. 

The soybean was introduced into the Yaqui Valley, Sonora, in 
1959. Farms in that region were predominately large commercial 
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ones, and demonstration plots were established to introduce the 
crop. These were strategicallyIlocated ol private farms in the valley.
The necessary inputs were acquired through credit unions, and tle 
system of handling the crop and the price were fixed by oil 
extraction companies. wh ch also offercd credit toifrme rs.
Practices used in the demonstration plots were adopted rapidlv.
Tile farmers on whose land the demonstration plots were estabh
lished transferred the tech nology to ot her fkarmt-rs, as there were 
close relationships anong the farmers of the region. The satue 
strategy was used to ilitrodLtcce saffloevr, which was also successful. 
If we analyze these two cases we see that these new crops offered 
advantages to the farnier becise they allowed him to use his land 
more efficiently. lut also the farmer could observe the performance
of the crop under his own conditions, he COuld ohtain seed when lie 
needed it,lie had credit, and there was a satisfactory price for the 
final product. 

2. A drastic change in a C0oninion11 crop: wheat in Sonora, Mexico. 
A freiluent conment is that is it difficult to introduce changes for a 
crop that is already established. Perhaps this is because crop yields 
are staole and the clianges introduced arc so small that they are not 
very important to the farrner. Over many yea rs, wheat yields in 
Sonora had reached mania.xintnm of'3 t/ha .This was because only a 
certain aniotnt of nitrogen could be applied to the area's tall wheats 
withonut lodging. Then Dr. Norman Borlaug developed dwarf 
wheats which could take more nitrogen withoLt lodging: these 
wheats were also more efficient in grain formation. 
The advantages of tile dwarf wheat were so great that there was 
direct diffusion f'roni tile experinental plots to tile farniers' field. 
Tile first farmers having the new wheat had to guard their fields to
keep it from being stolen for seed. The advantages of the new wheat 
could be easily observed by the farner. 

3. Maize in Guatemala's Pacific Coast and Highlands 
When ICIA started to work in the coastal plains, an important area 
of maize production, farmers were not convinced that fertilizer was 
profitable even though they requiredwere to use it in order to 
obtain credit. Fertilizer did not always increase yields enough to
make its use profitable: i.e., the farmer was right. ICTA had other 
technologies such as new varieties to increase production, but the
farmers 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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developing countries over a 20- year period. 
During the same period. ICTA was we.'king to increase maize 

yields in the highlands. Even with the ise of farmer-managed tests, 

yields did not increase appreciably because ICTA had no varieties 

or other technologies that could demonstrate sufficient advantage 

over what the farmer already used. 

4. 	 Farmers as extensionists. 
The fa-mer-managed test has proven effective, btit 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 indicates that the regular extension service 

could use farmers' tests as a mans of reaching more farmers. 

Experience with Small Farmers in the Use 
of Improved Seed in the Hills of Nepal 

P. N. Rana Lind 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 300 m above sea level, the hills to the north of the 

Terai are 300 to 3000 m above sea level, and the mountains are over 3000 m 

above sea level. 

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 million ha of cultivated land, less than one-third is in the 

hills, but two-thirds of the 14 million people live in the hills. 

The monsoon rains are heavy from June through Setpember. 

Seed Program 

Farmers generally are able to store rice seed because it is stored during 

the 	coolest months (November-March). However, wheat needs to be 

stored over tile 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 have been organized in the Terai. But this does not 
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serve the hill Iarimler well. Varieties are not al wavs \\ell adapted to the hills. 
and transportation is a major problem. 

Two agencies are Involved inI the countIt *\'Nseed2prograim: the I)epart
m1ent of' Agriculture (I)OA )and the .\ricuhtilir Inputs C'orporatioll 
(AIC'). The )OA is responsile f'orl the devehlpnlclt of variclics, basic 
seed'ald qualit. Co [ItIl-o, as \well as for C\teIlIsioil asa illearis olproi titllIo 
impro\ed eeCl. The AIC"is the SOle .ae nreponille 'r prodUctin. 
pr~cessine. ,ttrae. and di,,tribntio of seed. Thisagoi also inlports and 
distribntCs f,errtiliC t.Id peCsticidC. lHIC A("has 14(1)0 sales otlCts hut only 
300 are in lie hills. 

S,ale sIo",eed ha, iicreied "teadil, but vehillh\ l.since lJ76: 7percent 
ol the sales soilllc is iln the lerai. 

applied to oIA new,strategy is li'gngi Cor'me the probllems, oli'rluited and 
LHItCi'tlin suppl,\, lack oladapted ma.terials, higlh r lmnspotlat i l costs. and 
lo\, qualit' sCd 1or hillftiuher,. The pla is to delo,.hp a seed 
muhtplcation s,,stem in the hills. \,ith f+irners belnUencuolraigCd to 
p)odtCe seed ltr h]aIldistribitt 1. 

- At each hill ,ite a small "ed ho- lacilih, fi procesnL, 
an1d storinu 41) to 5) t of sced is being establishedl. 

- Outlets o crscd iit l f.rtili,.r lare also beime established at 
stI'teLeic points to aid tih lom' of inputs. 

- I lill larner, are beiln traiined in the pioduction oI'qualit\ 
seeds. 

- The credit programi:d the CXtetsion se.rvice support thie 
activities associated wilh the local protltuction. processinig. 
and stolage 0" sed. 

Seed P roduction and Input Storage Project (SPISP) 

Start ing in I98' the AIC' lannlch,.ed l five-c,,.;ar project. SPISP. The first 
stcp, austo characteri/c the areas and Identify prohlelrIs. It was l'ou01lldthat 
any effectivc strateg; \would havc to take into accountt everal factors, 
mans+of" them niqtt,.e:I ti 


MUiles aLd pte.rs re the chie IIeIIS of' t'nllSportatioll. 
and cat'r\ing heavv equipmenl or" bulk\ materials is 
inpract ical . 
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- At most locations it is impossible to use electrical equip
ment. sun drying is the onlI possible wa, t dhQ seed. 

- [alllers ;re not aware of' the aspects of seed quality: most 
fIalrllers save their own seed. 

- I food-delicit aleS. land for seed production is very 
limited. 

- redit is scarce: hartering is common. 

- t is dif'icult to get agronomlists and extension workers to 
live in remote areas. 

- File present c( toperatkes are beset with problems and not 
in a position to pla\ a leadership role in seed development. 

- A private. locallmnac,11lged seed business is not possible 
due to lack of' moti\ation and11to constraints. Farmers are 
more interested in a no-risk arrangement as contract 
growers Ior AIW. Iht..s are interested ill a f'armer-managed 
seed program Imr the future if its fe'asilibity ealn be 
demonst Ia ted. 

- Insect and rodent damage is a serious problem. 

Pilot Sites for Seed Production 

T'O pihlt sites ha\C been chosen for seed prtlductio. l)Uring 1981-X2 
productin of 3f0 t of s.heat seed \\sas planned for each site. 

The falMer., are eneCOLnrtaged to forl a Seed (;iro\er<" Association 
(SC iA ). Ile Sc i forms a manaing committee and names a leader to act 
as CO-llnagCr: a IIIi;.iaiC, is p's ided bs AI. 

After harscst . seed gl' s er. deliser the seed i,, the small seedhojise. At 
this time the .SCA obtails a collective lan and pa'. s the seed p-dlcel'S fr' 
the grami deli\eed. At the time of' plantine, seed is sold directly and 
through Slll dealers in Surroundiig areas. 

Experience To lDate 

[Te new statee.\ is still in the initial stages. There arle bth management 
aind technical prblelus to Mercoe. The sCd house acivities are being 
successfll\ mn;ina d b\ A I'. [le entire approach is flexihlc and no 
particular concept is being imposed. As time passes. a fhii+nler-,an;.ged 
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seed sm\'tel is ex.pected t),merye. he farmers can \ercise tile option of' 
takihi oVC' Seed_tlho)use 1nMucInent flr-oml the AIC"when thc., a readr . 

Sonmc of the technical IIIrohlells are: 

- the \mliIl hodfilts,. tile tat.'ld iimotnts OfI'. s, oI 


Need haIVe 10 he prduedont farm11s. 

- 11 IttliC Seed r1-mdictioll, it i,not toaS\,, find aLdCquIatc 
isolation to alwid rosstling \,ith other arictics. 

,
ill,ieat a


lii I area".
 

- Raill and hailstorit, at the tinlic (of \.'lcat lllttlIritV ale 
other hi/ards. Ierhaps the onl, s fletr-d is to locate 
seed-producin, plot's inl diflerent \;alless. 

- Loose smut i,, high ais25 to 3() percent i Ilost 

Tlhere.' is tp)le' CI dr\ in mti/C Seed. The sCCdhi()SC
are' hciti. e+quippe.d \,,h othr dr',e'r,, kerose+ne asiti , htich use 

SupplemnCIta r.,,telat. 
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Acceptance of Improved Seed by the Small 
Farmer
 

Raniro Orti/ l)ardon 

ICTA in (iuatemala has a mandate to generate technology and promote 
its use ill order to iCrCIeasC production and income of l'armers. With the 
creation of ICI., rcscirch ol hasic food grain was given high priority. 
Since production oft'hcse food crops is largely in the hand offarmers witilh 
small -an( mCdimInI- si/ed ho0ldins. the\ are tie principal clients of the 
institute. 

The following is a vcerv brief explanation of' tc I(TA model for 
research, in which the ilarner is directly ilnvolved in different stages and is 
the principal interpreter in deciding which coinlpollnit(s) of' technology or 
production alteriauve(s will be promoted and recommended for small 
hllllur use. 

The Technological System and Index of Acceptability 

Afterfianal',,fing it specific area. the process of determining the altcrll
lives is initiated. ( IEditor's note: I("IA'S commodity tisUill\' haver nns 
iCOiSiderable blacklog of technology,. and these riograms probably have 
had solnic experience in the specific areil with the crop of' their respollsibil
itv. Thus illsearching for specific technology for a given arealor /olle. the 
Most promisin, teclnology alrCady aviaiible can bChe tested aid CvaluatCd 
objectively IWor the target area. The co m mod0lity proglailmS L]tilhe arCa field 
research teais work closely together.) Perhaps 80 to 90 percent of the 
work is condLIcted in the tilrget arca on private fiirns and If) percent in 
experiment stations. 
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ICTA personnel initially evaluate th technolog. in on-farn trials. [he
 
evaluation is based on bhoth aenmonmic and economnic criteria. If 
 the 
technology isevaluated as promising in the researcher-managed trials, it is 
tested in farmer-managed tests. In this pihase the farmer evaluates the 
technoloigy. 

At the stage farmer-nanaged tests, 1(1 Agives technological sipport 
to tile farmer, but the farmer hiniself furnishes tile management, land,
 
labo,0r, and inIuits. In this manner the farmei can evaluate the technology in
 
his own terms. cspcciall. in relation to his resources alld risk.
 

.\t tilenst planting seaso. Cl..\ again becomes tilee\alulator. Its 
personnel iit Iariis ,ho hav Co ldlcitd tests tilepie' iots season to 
deterline lio\k Inan ha\c coIntinted t use the technology and tile 
perceuntai ,oi theirctrp int l\e tCI. 

lhe iul \ )1 ;Icccplabll[\ I.\I , the p(rcen c o'1ifariners \0,,h 
continu 1t u10 tlhe tInIICL j1. b\ the percentage of their,\ I A )llitiplicd 

.or~p on hich thie tchnolh is applied(diided bh 1l0.
 

IA 

Itll
 

This index has been helpful in evaluating the acceptability of the 
technology, but it should be interpreted only in lerls of tilefarmers who 
conducted the tests, It sh ld not he used Ias tile degree of acce)tability to 
all farmers )Ithe region: neither shotuld [le index be used to extrapolate for 
other areas 

Index of Acceptability for Improved Maize Varieties 

Ile following information gives an idea of how the inaterials developed 
by the I('TA Mai/e Prograim were evauiIteiid by' the fairlers of La 
MaqlUinla. all area on (itntetnala's South Coast. The data in Table I are 
based on farrners' tests condticted during 1975-78: in each case the 
evaluations were made one year later over tile period 1976-79. 

The Ise of this index is some what subjective and it is necessary to take 
into account tile conditions of tle regionilin which the evailation is made. 
In Ia Maquiua. 50 was considered a good index, wile in tile highlands of 
(itatela.i an index of 25 was considered god. because more traditional 
agriculture is fIoind there. Furtherlore, it is inl1tit to see if the index 

has been influenced greatly by tihe percentage of fainrers that adopted tie 
practic' or tie percentage of tie area on which they used tiletechnology. 
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Tab'e I. Index of aeccptahility' of improed maize %arictie at L.a MIiquinal 

Percet Percent 
Numbe, oft'f of'tarnler% of crop 

Year farmer% adopt inli ill%ofhed Index 

1976 25 72 74 53 
1977 25 80 76 61 
1978 16 100 71 71 
1979 19 95 85 81 

lA'.c1111h),1111111o. d, Soowcn,l R111.1I.1it 1. 

(lditor's note: lodav ICrA uses both percentages in graph fcrm. The 
reason folr this is that if25 percent of the farmers were adopters and they 
used tile teclmhlogy on 80 percent of their crop. the resulting index of'"2(;s 

the satne as the one obtained it 81 percent of the farmers had been adopters 
but lsed tile technoogyo o l )nly 25 percent of their crop. In tile first 
instance, the falrners probably had larger farms and machinery. The 
second instance is more tpical ()f.mall larners using hand labor. 
Ilowever, the cvaluation alhi, analy,sis 0f tile pe renutage Of" adopters 
versus the percentage of their crop.) 
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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 decision making by
small rice farmers about adopting new varieties, it is important to 
distinguish between two groups of farmers. One type is tile traditional, 
marginal subsistence farimer who remains zlmost entirely outside the 
market economy: that is.he purchases %cr\ few inputs and selk very little 
of the product. The other class of small rice flarller uses illore illodern 
practices. prchases inputs, uses credit and technical assistance, and sells 
part of this production, ccn though his participation in the market 
economny is modest. Inmlly this farmer is obligated to use certified seed iII 
order to obtain credit and/or technical assistance. This presentation will 
FOcus on the subsistence fa rme,. 

It is important to understand the situation under which this kind of 
farmer operates. In the first place, there is no separation or division 
between the consumer unit and the production unit; a decision in one of 
these areas will directly affect the other. Secondly, rice is not the only crop 
on the farm and it must compete with other crops for production 
resources, such as land, labor, and water. Thirdly, in each region there isan 
interrelation between climate and soil that determines the performance of 
rice as a crop. Also it is ifportant to understand that in most areas with 
small subsistence farms, there is very little infrastructure and there is 
complete dependence on rainfall for the crop. 

Factors that affect decision making by the subsistence farmer can be 
classified into three areas: socioeconomic factors , agroeconomic factors 
and agrophysiological factors. 

86 



Socioeconomic Factors 

The socioeconomic factors are related to the family organization, the 
community, and the rest of society. Some of these factors are: 

- Iniportance of rice in the diet. The greater importance that 
rice has as part oflthe diet, the less risk the farmer is willing 
to take in growing the crop. The farmer observes that local 
varieties may be low yielding but quite stable, even under
adverse conditions. New varieties not having the most 
important characteristics (as evaluated by the farmer) of' 
the local or traditional varieties represent risk to the 
farmer's survival. 

- Rice quality. Small comnmunitics have very specific pref
erences, such as inrural areas of 'olor bia's North Coast. 
There medium grain rice with different culinary qualities is 
preferred over the long grain rice demanded in urbani 
centers. 

- Method of'storage. Usually the small farmer has onl, one 
harvest each year and must storc his rice for a long period.
The local varieties have snic: characteristics that flltate 
storage, such as resistonce to shattering and a lmg panicle
which can be tied into sina!! sheaves to be hung from the 
ceiling. Also they may have resistaice to insects and molds. 
which can cause danagc diring slorage. 

- The size of the family and the division of labor among
family members (etermine the a vailability o! labor for 
producing tihe rice crop. In some communities labor is the 
most limiting resource and. Iierefore, there will be resis
tance to the adoption of varieties which require more work 
to control weeds or to harvcst. If labor is not a limitation, a 
new variety requiring more work may be viewed as a means 
of solving unemployment. 

- Those with low cultural and educational levels are less 
amenable to change because the, are closer to tradition 
and myth. 

- Identification of who makes decisions is lundaminental in 
understanding the process of accepting seed of' improved
varieties. In some coin iunities it is the chief of the tribe: at 
the family level it may be either the husband or the wife. 
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-	 I'hlle of the conmin unity Ioward mIodern si cietV is :attitLId 
decisive factor. For example. there are native tribes that 
Vie\ With sus'piciol and fear an.\ chaine ittrodttCCd h'rom 
the outside. 

Agroeconomic Factors 

tv'cr production s\ stem inuit adjust to four key variables: (a) availabil
ity ol'land. (b)climatC. (ci length of tiie t1oil seedine to nllatiiitri and (dl) 
availability ol'labor. ('roppiing systelins liave,. %,volvedthrough the cxpericn
ce of' several cenerations of' 'arielrs. Those ;nrodtiuciiig new varieties of 
rice into present systels of f1arm1,ing, should give special attenltioll to the 
ftollowing: 

-	 The period frol seeding to imalirit',. 

T*he 	 amount of, secd required. l)ifferent seeding methods 

la requiiire llire or less seed. I"lhseed nlay be stored over 
long pe.riods. B Iithe variety and the technical recoim
mendations should take these (actors into account. 

- Traditioniai variCties tend to be tal ind to rol'v ni0orotisly' 
and r'apidl .,,charcltri'tics aid ill weed control. 

- 'CrC is pref'CrCCIL iortraiitiol VMirCtis. CvCn low

vieldiig ones., iftthev have qlualities'. hich ofs~et limitatiolns 
Such as floods, drought. or evell lite transplanting. 

It is a ver'\ coron tili belief aimong small l'armers that the 

new varieties will prf'orn well on\l with high inputs of 
fertilizers. which h.v many not be able to afford and 
which may niiot evenl be available in local markets. 

-. 	 Short plants increase the work of harvest. Small panicles 

make it difficult to l'brm small sheaves that are stored by 
hanging from the ceiling. 

iAn,change in cropping and cultivation practices in order 
to ise a nw variet\ is a considleration inthe flarnier's 
decision. Thereforc, it is better to minimize change and 
adJUst as inuch as possible to traditional practices, 

Agrophysiological Factors 

Detecting the agrophysiological Ilactors isbasically the wirk and goal of 
multidisciplinary research teams. The CIAT Rice Program, in collabora
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tion wit h nationa Iprograms in ILatin America, ismaking a strong elort to
identif. and characteri/e the agroecol ogica I conditions under which rice is 
cul tiva ted. The two most iiportant varables detected for uphad rice thus 
ftar are: 

Soil. Low Iertilitv has been the most important. There are 
soils with problems of salinity, acid soils with aluminum 
toxicity. and soils with phosphorus deficiency. 

-- Raiifall. Both (uantity and distribution are problems. 

The ftollowing agroecological environments have been identiied: 

- Lands subject to flooding Mhere the water accumulates 
during the rainy season and the rice is trausplv 'ted as the 
waters subside ( habahoyo. l{cuador). 

- Ilighly favorablC upland. situated along rivers with relati\,ely fertile soils and adequtel amnllts (if well-distributed 

rainfall (Var,eas. Brasil: Monte Illanero. Colombia, Paci
fico. Costa Rica). 

- Moderatel\ fa\'orale upland. The soils are [ot as fertile 
and the rainlfa.ll distribution results in sonic periods of 
drought lal.nos Orientales. \"ene,'uela: North Coast. 
Colonb1)ia ). 

The incidence ofdis,:ase and insects differs in each Ol't hese environments 
arid it is important to consider these before recommending varieties. 

In summary. 'Ile small farmer will adopt nly those varieties that will 
reduce tlie socioeconomic atnd agroecological Ilimitations whien the benefit 
to his survival is grIter thian the cost involved. 
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Maize 

.. 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 tho.se 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 iniportaint. 

The situation of the farmer who produces for home consumption is 
more complicated. Stability is evaluated as more important than yield. In 
addition, several other factors become important to the farmer and 
determine acceptability: these include color, grain size, and taste. It is also 
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 
Americas with slaves brought from that continent. In Colombia the crop's
history can be divided into three ph;isas. lhe first started in the 19th 
Century when the first sceds arri.ed from Africa. It is 'ery prol-able that 
the same rnaterial is used today for forage on the North Coast. In the state 
of Santander, Colombia, a native material from Africa, which is probably 
a Kafir type, is seeded following tobacco. About 2500 ha are seeded with 
this system. 

The second, and most important, phase of sorghum cultivation started 
in 1957 when the Purina Company decided to promote'so,'ghun for use in 
commer.ial feed concentrates for animals. Between 1962 and 1982, the 
area seeded to hybrids increased from 3000 ha to over 200,000 ha. Now 
more than 90 percent of the sorghum grown is mechanized; thus a 
relatively small percentage is grown by small farmers. Today, an ICA 
variety accounts for more than half ofthe area seeded. This is due to good 
adaptation, stable yields, colored grain (for animal fe.eds), open or semi
open panicles, medium height, and intermediate length of growing season. 
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Potatoes
 

Anibal Monares 

Introduction 

When discussing potato production, a distinction should be madebetween improved varieties, that is, those resulting from programs of
genetic improvement, and improved seed, which is certified to be free ofdisease. These two concepts are not the !:ame. It is possible to produce
certified seed of native varietiL::. It must be understood that many of theimproved varieties have never been submitted to the certification process. 

For example, between 50 and 80 percent of the potato area in theAndean region is planted with improved varieties but only 3 to 10 percent of
the areas is planted with improved seed. 

Despite the fact atthat, first glance, it would seem that these two
technologies are closely related, factors influencing their adoption seem tobe quite different. With reference to the Andean region, we will examine 
each of these technologies. 

Improved Varieties 

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

Generally, the use of improved varieties is greater in lower elevations, onlarger farms, and on irrigated lands. Although further study is needed, ithas been noted that in those areas where improved varieties have a 
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significantly greater yield than traditional varieties, and where the farmer 
sells his production (less percentage of home consumption), farmers tend 
t.) fa\vor improved varieties. 

These conclisims were confirmed by a study conducted by CIIP in the 
Montaro Valley in the highlands of Peru in 1977. Many of the study's 
conclusions 'ire applicable to other similar zones in Latin America. 

In order to understand farmers' perceptions abit tile varieties used. 
they were questioned about such chla racteristics as yield. cul i nry quality. 
price, and resistance to disCasc, frost, and storage. Their opinions were 
similar, regardless of farm si/c or geographic location. In general, the 
farmer's affirmed that improved varieties yield more and were more 
resistant to frost and discasC than traditional varieties. but tile latter were 
judged better in culinary quatlity, price, and resistance to damage during 
transportaliton alld stmr,,e. 

This kind (d info'rmatiom has %%])c.\. h\ farllers ill higher areas.'sIti 
of the Monlaro Valle\ lse ituproeCd v'arties to atlesser dcrCC than those 
in lo\ver arcas. Fiarmrcs d the hi her areas. \%here there is much home 
consumption. prefer native %arictics. AIso) there is oIl one harvest per 
year in lie higher areas: thcreforC, the.\ prefer %arieties thait can h. more 
e;sily stored oCr long periCods in order to havlt plotatoes for home 
consumption almInost the entire \Car. In addition. as Ih eclevitiot increases. 
improved varieties lose their advantace of higher \lcd. 

These observations suggest that it would be in order to ask what is an 
improved variety. No one variety is better than all o,' tie others in all 
respects. One variety may be better in vield but poorer il quality and price. 
In the highlands of Peru, native arnd improved late-maturine varieties with 
good transportation and storage luaIlitiCs arc prcfcrCd. In the low\'er areas 
of, the sante countr., carlier-miaturing varieties with hiil yields aire 
preferred. 

There are two economics factors that limit greater acceptance of' 
improved varieties by small farmers. 

First, the selling price of native varieties may be double that of improved 
varieties. This frequently compensates for the lesser yield of native 
varieties slzould the farmer wish to sell them. 

Second, each variety requires a specific cltilvatior technology, such as 
seeding, irrigation, hilling, fertilization. etc. The changes in technology 
associated with the use of'improved varieties are costly and can 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 less demanding of seed, fertilizer, and other inputs. 

Certified or Improved Seed 

In tile Andean countries, seed potatoes are produced in the higher 
elevations, where lower temperatures reduce the population of vector 
insects that transnit viruses. For this reason, producers of seed potatoes in 
the highlands find the best market for their product at lower elevations 
where ecological limitations make it difficuIt to produce high quality seed. 
rhu.; tile movement of certified seed potatoes is from the highlands to tile 
lowlands. 

In the highlands where snall f.armers do not use much improved or 
certified seed. ('I P found that the use of certified seed depended on two key 
factors: tile difference ill yields between certified seed andi ordinary seed, 
and the respective difference in price. The farner will use certified seed 
only when in increase ill yield will coinpensate for additional costs. 

Infornation colle ted at the [a i level indicates that in the highlands, 
certified seed will giveCalldl 0r slightly sup-'rior .ieid. in conpa:rison with 
the area's ordinary see6 Ihis differlence in Yield does not compensate for 
the additional costs of tsii'g certif'ied seed: thus it is not profitable to use 
certified sced under these conditions. Ill the lower areas, however, tile 
certified seed fi'ol the highlands gives significantly higher yields than the 
local seed. It is not surprising, ther1i,0r to find thit tile large demand for 
certified seed is in ile lowlands. 

Although the majo rity of higland iarners do not purchase certified seed, 
they do obtain new lcal seed periodically, 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 [requetrnly newv s ,:( is purchased. 

CI P's study on tiluseuse of c'.rtiti-, seed found no significant relationship 
between farn size and the use ol'ccr fied seed. The ecological zone and the 
availability oI' irrl,otion seem to be much more important determining 
factors. Nevertheless, the evidence indirectly suggests a negative correla
tion between farm size and the use of4certificd seed. Since certified seed 
expresses its potential under conditions of irrigation ,nd high levels of 
inputs to which tie larger farmers have more access, we would expect them 
to use more certified seed. 
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Beans 

Roberto Ren6 VeHisquez 

The small farmer's decision to select his bean seed depends on factors 
determined by cultural and agrosocioeconomic reasons. 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 isgeared to the consumer market, the color, sheen,
uniformity, size, and cooking quality of the grain play a determining role. 
Also the consumption preference for stringbeans, 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
 

increase the use of improved
 
seed by the small farmer
 



Guidelines 

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

B. 	 What aspects of research and extension should he de\'eloped to 
promote the use of secd of improved varieties by the small farmer? 

C. 	 Define some specific actions that should 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 organized by geographic regions. One group 
was different in that it discussed the advantages and disadvantages of a 
proposal being developed 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 Pinchinat, Coordinator 

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

I. 	 Lack of improved varieties adapted to the climatic, technological, 
and socioeconomic conditions of the small farmer. 

2. 	 Insufficient coverage, both demographically and geographically, 
by agricultural 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 of research and extension that should be taken into 
consideration in order to increase the use of improved seed by the small 
farmer 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 
and transfer of technology to stimtulate the use of improved seed by the 
small farmer, the following are important: 
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I. Opportunely analyze the production system of the small farmer and 
include at least tile following considerations: 

a. 	 The agr ect logical aid tech t )lhi~cal cia ractec ri stics of the farmer's 
production systemll. 

b. 	 The rillar\, and secondary uses of Crops, 

c. 	 The farlmler's sicoccollonl ic conditions. 

d. 	 The situation of agricutlturai markets and commercializatiol. 

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

3. 	 Conduct trials on the fartmer's farm. 

4. 	 Evaluate and select improved varieties with the participation of the 
farmer, the extensionist, and the researcher. 

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

a. 	 Moral character. 

1. 	 Recognition as a leader by other farmers of the community. 

c. 	 Representative ofthe production systems, agroecological area, 
and socioectlonmic conditions of other farmers of the region. 

6. 	 Give technical assistance to the small farmer in tile production of 
seed to meet his own needs. 

7. 	 Make maximun use of mass comnlunicat ion to promote tile use of 
improved seed by the small farmer. 

The relationshIiS niung the seed. resca rch. an11d extension prograins 
amd the small fainnli are sumnarived in Figure I. 

Within this conceptual scheme, the follo'ilng are the responsibilities of' 
the seed, rearch, and extension prograls: 

I. 	 Seed program: 

a. 	 Orients the national seed policy. 
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Figure 1. 	Relationships of seed, research, and extension programs and tie 
small farmer. 

Sed Program - Research 

Extension 

Small Farmler 

b. 	 Promotes, stimulates, and assures the availability of seed 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. 	 Research program: 

a. 	 In cooperation 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 small farmer and that have 
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: 

a. 	 Collaborates with research in identifying the agroecological 
and socieconomic characteristics of the small farmer. 

b. 	 Cooperates with research and small farmers in the selection, 
identification, and evaluation of improved seed. 
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c. Disseminates information and aids the farmer in the use of 
improved seed. 
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Brazil, the Southern Cone of South
 
America, and Mexico
 

C. C. de Queiroz, (oordinatr 

The principal Cat;.es for the linited use of improved seed by small 
farmers are: 

1. 	 Lack of technical as:,istance. 

2. 	 Lack of' conIn tIin cat on with the s1nall1 firiner. 

3. ncrease in production costs (flie to the cost of seed. 

4. 	 Lack of understanding by lhe researcher ol",he conditions in which 
the small farmer works. 

5. 	 Lnavailaihlity of seed. 

6. 	 Incompatibility ofimproved seed with production systems. 

7. 	 Lack of credit. 

8. 	 Problems of land tenure and lack of land. 

Solne aspects of' research id extension to be conside,-ed in order to 
increase the use of' improved seed by the small farmCr iuciludc: 

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

2. 	 Programs of study in agricultural schools sh mId be revised te 
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include seed coturses. 

3. W1negratio betweel reearchl, exteilsil ad rr m-st be 

stimulltcd. 

4. Research should ive nore eAMphaiS 

that require fewer inputs. 

i the fl o ieties 

ivel prioritY in reselrch. 10t~servel.l gV I'le ;i,
Nat i'e \a ietis shold be pa"""H l l~5. 5 , i e:I~ 

ratec O srv
eie g til c t \\dsir a "ll11.,the] need.',lt' defIeW!im a t;isltilsllI Stitnshould6 . Vi: .isralW 1 .;

the sall ad e~tcs~llafan 

condt selllu IO if the, le ciipahk of meeting t 
6. Resar~h 

i ,ilnee 

needs of the siiiall f:ldr . 

-
c otl\ with 'eserch and exten-

Seed plaluinh ,houd pai llii'.iOts.7. dclvclprojCP~sioni inl
8. iversit ies sho id nliide pschoh e.\ colse order to train 

ll'lIelS
their work with smallimlj"Iprove tiawoil11ilt 
t tile flr ler.
 

l Mid theilnecd s ! i
R,escarch proleC meet 

ioleh that 11iihl he t;td "n ,l 
ac< m)ispe llc a 

seed and other hiptils 'is 
of a s i bfr

,ossihilit\striO' tile 
l
h


lleil leslhimtll tK
7 production.

"2_. 
fOlo.erm ent dcxci pnle n pia ns and include lhoSe aCtioils 

stCth as agriculttural
tcCeleit. adoption of techlnlog>'-

k2o \Wl to m 0 

po-.dilictioi 5h' r courses. etc. 5 
insurance, d ti ration ts. 

seed pr- ira.il', and/tpr-oglai ll, 

lad caxcnd<,t g relatioul',hiP" be~t"' cen 
research blishinInlc
 

lre completey the vaieties that 
Plant breeders shoulld desribc 

they produce in order to giarilllte varietal pntew 

2. Reseatrchers shotild (otstop with the de .lopMel of a niew,''ariety 

and test the new material undervith cxtenshnbut should work 
armer. 

colditilnS of the sllli 
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Andean Countries 

Federico SCheuch, Coordinaitor
 

Causes of'the limited use olfsed ot 
n'flproed varieties by the small farmerInclude lie f1lO 'ing: 

I. Many of the "improved varieties" are not adapted to the environmental conditions of the small farmer. 

2. Generally, the "improked varieties" require high levels oftechnology (inputs; for good performance, while the small Iarmer requiresvarieties that are less demanding. 

3. The small farmer has had little participation in the selection ofimpro;ed varieties to meet his conditiops. 

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

5. Because farmers have had some negative experiences due to lack ofadequate information about the use ofnew varieties, they are verycautious about adopting new varieties. 

6. Improved varieties lack sufficient advantages in -ormparison withtraditional varieties. 

7. The small farmer usually does not consider the real cost of seed ofhis traditional variety and does not understand that improved seedusually costs but little more. 
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8. Seed of improved varieties isnot available to the small farmer at the 
opportune time. 

9. Demand for improved seed is incorrectly estimated and therefore it 
is not available. 

10. 	 The farmer lacks credit. 

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

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

13. 	 The middleman may take advantiage of the small farmer when he 
tries to sell the product from the new seed. 

14. 	 Prices for the final product are not attractive and do not stimulate 
the farmer to attempt to improve his production by using improvd 
seed. 

ConIsider'ations for rCsedrch and cXt-nsion programs in promoting the 
use of Improved seed b\ tic sm;ll fa:ier: 

1. Problems ofthe small farmer should be identified and characterized 
so that activities of research and canextension be correctly 
oriented. 

A 	 close linkage should exist between research and extension 
programs. 

3. 	 The small farmer should participate in research decisions. 

4. 	 Adequate training is needed for farmers, as well as research and 
extension workers. 

Some specific recOnlillendatliins for actioll by research and extension ill 
promoting the ue of* improvcd seed b\ thc small farlller: 

L 	 The problems of the small farmer should be diagnosed with the 
participation of the farmer, the researcher, and the extension agent. 

2. New technologies should be evaluated and validated through the 
use of regional trials, demonstration plots, field days, and confer
ences. 
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\'arietics at the lrmni Iccl.
 
3. 	 The CXt.flSlOfl : ,hOtld iest texl, th, liu.t lines land 

4. 	 lhe seed )f 1C%% ill1pr ed xIr ICeIs sh1!d Ie iIImcdilIcl\ 
it i 	 lcoilllll lleltc(l.available to the I llie oInCIc 

5. 	 DC1mMstratiil plot, in tiirmrs' tictdsk should hc used t0 priiinotc 

the nv anet\ and to producC sCCd within the Cotllhtlllit\ 

6. 	 The deniand tot dificleit kind('otCd i cCh rcgion should be 

studied catrhCfll' 

7. 	 The nlo\cmcnt o)f scod from one legion to anothcr should he 

tacilitaited and tile farmer must he intformed 1boutprices anod 

106ailabilit\ 
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The Proposal for a Special Project on Seed 
for the Small Colombian Farmer 

.Jainle Navas,., Coordinator 

The project was discussed ini general terns and the workshop group 
agreed that t a later time an e';hatstive analy'sis would be made ofeach of 
the project's strategies and phases. 

Aniong tle diverse topics discussed,. the one that was lost debated was 
alternatives for assigning responsibilities for conducting the project. 

Conclusions 

I. 	 Some goxernment agency should be responsible for the production 

and distribution of improved seed to be used by the snllai farner. 

2. 	 Based on the data presenicd. a strong effort is justified to meet the 

deminds of the market with highliquality seed. 

3. 	 Representatives of private and governmiei t agencies interested in 
seed shotid anal\/e tile feasibility of the proposal and make 

appropriate ilodificatiolls. 

4. 	 Since the proposal is a new strategy or rtral de' lopment . it \\ !l be 
discussed.l with ihe national planning office to seek possible 

financiig. ini case Cresemniflas oft lie a2rietCUral credit hank is not 

interested in meeting tile demand of tile market. 

5. 	 In general, the proposal 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 Poe 

The availahilit. , ' improved seed for small farmers i,, generally 
inadequate. On tlie one hand seed husi nesses frequently do riot sell seed to 
small farmers because the\ think that the distributio costs make it 
unprofitahle, o)r that prices are too high in relation to the farmers' 

resources. Part tlthc problem i, that the criteria o'f the simall farmer differ 
from those oft the h ,c' krllr, \\Ihose concelpt. ilre More advanced and 
more busine ,slike. I c ist le onc ft r '. lioii the seed conmpanies produce 
seed. 

On the other hand, in the naujrity of developing countries, one can 
identif\ adequate reasons to attempt other alternatives, such as a cottage 
indlIstr\. (Note: "'Cittage irndustr "' has been translated rfromil the Spanish 

words. -industria artesanal.") 

A rural enterprise managed by small farncrs might well have artisanal 

qualities as well is characteristics of a small industry. Cottage industries 
are found anin small farmers who, using fami lv labor, produce a 
product which the, sell. Therefre. \\e have used the term ''cottage 
industry" to signil tlie kind of organization which might be established in 
a rural commlunitv and managed by local farmers. 

Certain elements would be necessarv to establish cottage seed industries, 
which would require an integrated and coordinated eff'ort on the part of 

farmers and the orgatii/ation pronoting the business. 

Any rural conmmutitv in a developing countrv has progressive farmers 
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who wouhIl produce seed. TIhIese wol Id be t' rICr, who IiIderstanl(htI a 
strong effort is necessary inorder or larrmers a rid the cor iiiI LI it\ to receive 
bencis. Improved varieties that are tIitNili..jo" and acccptalIc t)
farmers would be neeudcd. TIe business voitlhl ravewt be couricallv 
sound and profitable tothe farrner-entreprrrcr. 

Ourtsidle help+ wo,uld be treedel fo~r farmers, to establish+ this kind mulrural 

enterprise: the help woul+i consist of' tcIhnicAl irdilinlncial aid as \,ell aS 
help ill obtainiIi sorrie ofI +ti e reqliired c(.ilmlrCt. 

Technical aid ssould be ncC,,rS in order til ensutrC liiiit, .purity and 
It would be necessirt\ to obtaint)I ha\oaccess to( dr. rm.treairilg, andlpackatzhne eqiuiprirnt. liis ciliuiprirent could beu eit her pm r'tile or instaltled 

in the ciriiullnit\. 

One oIthre iirprtait asp,& , t u1,ttll+tOd01 financckig be+Ihbridge tIhe perCimd
 
hetwcen harvest and selling. v hich might last up t41si\ in rthrs.
 

Another aspect k,orld hce cd ,.Itality conrrl. m,,hichright be different 
than that utstllay applied to oi rrincia seed, btnt s,muilhave tmbe utlged 
adcilIratc by the ha'nrer. 

iwo strategies milht ic useid. ()iec muld bc air rrrinivilii;l farrirr who
 
establishes a local private Sced business ill tile c(Iunriittnit, thalt \, iuhl sell to
 
nCighbors and throMgh outlets) that the sClects. 
 lIr othrer-,trtegy could he
 
to rigtanii/c an isscittioni Mhich \\ti1im(t til tre business. ThiS 
 would
 
recUiirC i110rC coOrdilliation.
 

\Ve ktov solie of' the plobletiis oft' orgarii/miri slliall farmiiers into 
businesses such as cooperaties. In general their estabhlishmnt has been 
diflcult. Because they have had ,,)me experience \with it. secid might be a 
special product (l stLIficient interest tor farrirers. which \woutld contribute to 
the success of tire enterprise. One iirportainrt aspect \; ouili be to Iieet tile 
requirements of variety. ilualtaI,. nd delivery, as vie\sdi , thre flalier arid 
at cots hit lie deeis IOasnl . ()li. intger ","inll be to iIl hstt uc'h 
nmone'. thus ircasirre C(mut)" s a I,ii mu . il g "'puf it s" serS 1.ms o il al.)it I'or 

,hich the faliller has little apprlcialtion. 

This idea is presented in tile hope of' stimlhning discussion about 
specific action that might be taken. 
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Cooperatives as Producers and Distributors 
of Improved Seed 

.Juergen Lewerenz 

Communication between the sinall farmer and those organizations thatfurnish both filnancial and technical help is of titmost importance.Cooperatives are a mecha nism which can uriher such communication.Governments in developed countries do not intervene i,.the developmentand management of cooperatives. There isa sufficient degree of organization anmong tile associations of' producers that they themselves do theirown planning. ()ne od the principal ploblems in developing countries isthat tile capabilit.\ o1 rural orga ni/ations has not
tile 

een developed. Some ofassistance programs directed toward tarnier organizations in developing countries have heen detrimental rather than favorable. 

Efforts to develop rural organizations should be directed to legitimateorganizations of'the people themselves. Some of'theie have been promotedby persons and organi/ations which have had continuous and permanentcontact with rural areas, such as church groups, regional organizations,and autonomous organizations representing specific groups. 

Efforts that have not been effective in promot ing sound rural organizations are state-supported cooperatives, irrigation programs, cooperatives
that have bCen foulnded by internallonal agencies with their own specialobjectives. and coopcrati\cs orga niied with strictly philanthropic objec
tives (giveaway progra ms). 

A good example of an effective cooperative is the Caja PopularCooperativa in Turija, Boyaca. Colombia. It is 33 'ears old and has 60,000members. As an accepted. economically sound cooperative, it is in a 
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position to serve as a development organization. This organialiion is 
recommended for cooperation with CIAT i the promotin of seed for 
small farmers. 

IndCs clopine seed pr(g,'anus with cotrlerali\cs. the follming phases are 
recol In CmIdcId:
 

rmCr,I. Stud\ how fla in thc target region present lv manage their seed. 

2. 	 Determine the 'easihillit of proimoting seed. 

3. 	 lave an experimental phase to evaluate varicties and gain experi
ence with production and itribuitm. 

4. 	 Make an agreemet s\ith the cooperative organi/ation. 

Sources of Seed 

One arrangcmen t with cooperat\es ,\koiLd he to ftIlirnish themn seed to 
distribute. (iood ilualit.\ seed and technical assistance woulid he important 
in order for the cooperative to develop CfeCcli\ c distribution. 

Coopert'ives m1ight also profLc, theil oss n seed th1otlfh their members. 
This would need supervision and technical assistance. 

A third wav to obtain seed inight he for the co perati'e to aggressively 
seek seed through regular marketing channels ofthe national seed market. 
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Cost, Credit, Subsidies, and Exchange of 
Seed 

Carlos C~sar de Quciro/ 

l-xperiet ce wit], technical assistance and extension programs has shown 
itS thiat it is not always easy to transt'er to small tanrers the technologies 
developed in tlie experiment stlt iol. The smal ta:mer freqttently does not 
have reacd" access to e verlnnlcll Incentive prograts which wotuld 
stiiml~lkt him o lto ,dopt :,c%\ .logie,. Credit programs are interested in 

large operattins. Cllateral tor lnS. tile prolcms t1 Co lltllnicaltioni, 
and a low level oledtcllion, are all t'aclors that tend to separate the farmer 
from credi; 11nd tecCh11loy. 

At the sitme time. tie smll tarmer is very important, especially in the 

production t tod erais. example. small fiarmers contribute 70 

percent 1tile bAsic prloducts cotned[1SLtllcin Brail. 

Scod is 1l11hiporttat lechnology f'or tile small farmer but le tends to be 
separated fro1m it. Costs .lreone tictor. In tile production ot secd by or for 

the small 'artncr, Costs cai bleC reduced by adapting different but 
approprite techliohogies I'or liet proCiIctioll. hlMdlilg, 11nd StOragC Of 
diTerent crops. as \%cll itsby mlding transportation over long distances. 
:armers trcquet tl,,tse low-cost s\stelils 0it cuItlivatiol. harvest. a.nd 

storage which atre tinknown to the resetrc.her. I:or exatmTple. tile fIlrmer ises 
simple dryin g techn iqu es such is it plktftorm or a sitlimplc solar dr\er. 
Storage isprobably ilt relatively small ctontaiiners. Ilowever, tile researcher 
trequetItly doies lot know about these practices and insists upon more 
sophisticated 111id costl\ nethods. 

Credit. subsidies. and exchange of erain for seed of' improved vatrieties 
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have merit as Iethodologies to incI'eaIsC the {IuSof pnrcCl.c sCLd ) tile 
small fairmer. The cxchangc of seed is in, iIncrcstinu lt' t g.', ii less 
coillton thIlln In lne case, the C\tllsil ai ent I' rishcscredit or suhsidies. 
IL niptll l l seCLd which is incrCase'l in dnc nstratI) lCitCr isla ill no 
tioll ploit. T tirinCi oll Mwsc land tile demonstration Is Ilcated, 
celilnes the ncw seed fr 1an il ,uriill l'iottrhis lielglih rs.c(Ijntil ia ntill o 

Anothe'r iCtIhod is 1 frnllish Ifrillmc'r iasill moilunl sCCL which helt o 
sws in iseed 1liot[: thelfilricl thell illit to the ex lnsion acl onC an1d 
onc-half liiles the illlotnt d wed that he rccivcd. Il otllhcr 'Aords, the 
farillier tpays or the sced that lie ecese's;A ili atpotin of what he 
prChlccs. The cxtcnsiin iti hnCiis ale o hZe a0sCC supl to riCpeilt 
tlte exchalingc with (thcr farmeriicls. 
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Production of Maize and Bean Seed as a
 
Cottage Industry for Small Farmers in two
 

Areas of Colombia:
 
A Preliminary Feasibility Study
 

Roberto Recd Vel:v, qt'c/ 

Thissttld\ for tildev hckplulCnt ofa special project to potelOt the Ilse of 
seed of impr, ed varieties in two areas ofCohlomia %%asconducted jointly 
by I(A and Cl.AT. lhe pr~poSal is to Ctablish a corn .11th it\ -level seed 
enterprise for the prodtct iolL hAlndling. stortajc. and marketing of bean 
alld lnt.'ce'. either b\ local lnd, idtals or 'ouIps. 

Ile two ,arcas Strrdicd \ crc the distVCt of ( iarcia Rok ira ill the state of 
Saritatnder and centl area of Antloutia stat.. 

l.ach ar'ca %\a,charaetri,Cd fOr its agricultiral. cultural, and CCOn1omlliC 
conditions. b-s collecting itornation through: 

I. 	 Rcviw of -.octnrerltcd ilrftorritation such as censuses and data 
collected preiolisl., ujaiils b I('A. 

2. 	 Visits, with farrer, and ,bscrs\atiori of flal-lllnig systems. 

3. 	 Studies of markets. and 

4. 	 ()bscr, ation of irnfrastructure 

T'hi, ragrosocieecmcmic ehrracteriation provided an interesting insight 
1rri'l conditiots of tile tMo a'Cas as related to seed and the possibilities of 
tile plroposed p ojCct. 
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The two areas have several OiWNlriS and dif'rences., hut broth makei 
,and beans arc iniportant in the diet of the people, as well ts heing 

importa nt economlicall,. The pra, 1c+s of tile lrlus inl oht',iiinL seed,
Were fonlid to d.iftfer n;iarkedl,. In AntIt: ,lI;. for ewuiliple, 78., percent of" 
tile farniers piiurchased. 6 er-ce,,.nt bean seed. IlliCe sed and 39 boIlught 
G-rcia Ros\ira. htossest.il\11)pertce.nlt purchaed mai/ed seed and 51 
perceut pnrch;isCd heat: seed. Major d1Ituflerns 5crc Iound also in tihe 

'mlarket prices otfdifferetcl bean \aricties. (Ncte: Ihe characteri/ation :cii 
,;'nals, ,is of .hesea;is nilht ,ell scr ais an1example fI' cIhraclri/;, 

oteir areas l. 

ill the dt 'llii: o' ( 1rL'ia Ro% ira. L( of th+e 1() farmer+s intervie\ed were 
intrLsttd initi seed Ilie ' 11teif l+e were gihe"l adequaate technical 
orie.ta;n'.iio and other help. (Of theNlIfarni,, intrvievd in Antioquj , 
82 responded ;ifllntis.el\. 

Strategies for Implemert.t ion 

Strateies, teuCiltiM fo thle p tl'itctioi iiid C0iime+rciali ,ationr of 
heart ii, I1..liai/ ed h . iil l f -ar'rs in the arest are: 

I i laIllci nl '. o n t 

It Is aics'.''rsted that tile far'e'rs he sictetd frot those who are 
alie+ads, iCce\itic: credit front the ri.tiltir'l credit hank or' Other 
source in liich l'.siol.p \er" likel could beu there i The 
allowed ulp to 30 lrent mnm credit to offset the additional costs're ' 

prokluici uic seed. 

The rei'rtdt 'utll'lioln o!rsL produccrs shhould b studied ii<ordel to 
deruntiute. it tif co.uld heLieut hlon+cr term+credit. It is enstonLar, 
l ten t .IIll rait1 imIdiatels llosin harvsti and then fue 
ullh)ulh' h;it,rtll n to thle tiiddlenmen to pUlchls the same Patailn 
Il seed :1t niblh_ or triple the price. Inl paitt thit , is Ie to t le 
requil-mutit of iepa\l g. l'.fans ilitue'iatel alter hiarsst. I onner+ 
tcin loans %ould ec oiryc small farmers to paticiat e inthe 
conP.le te sed .t'Cu rot produtLtLtiol throug1lh nilarktn1in. 

2 . Ha;ste seed,.. 

It \ksill he u+c.csta \ hor plant reeuerlof ihe experiment stationis to 
fUrlil basic Wed t0,oCee pi ut irS for eaC.' ,Cears Cro p. at leasth 
dlir , tie initi;1l ealrs of the project. 

3. ( ertifiatitl. 
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ThC norms twnerall., applied for tIe ccrtilication (ItSecd IaI Ihe too 
strict. It ,ill hie important to applx stalards that l tile necds of 
the filrlniers. "lhrourth \Nuprk,ior . Ito ex,,. the crtif, ing a.'ClC. 
%iii PlN a xer\ imtpoitant part in Seeiint. thtt 1 ntmrttatt rtlurirc
merits ar met. With thiS S,.upeixvioil. flIiters %villlheIlaincd to 

riottredUC hih titalit. SCed 0l!gCrt.etie ptrit' am good getinaitiotno. 

4. l[chliteal asSista nc. 

I-ar:iers ,oil] he rd in cllicient antdha,.C to lrhe production 

t,.tijitICIIt OPCition. ThILterloc. institutions alrcad workinig in 
titose area, %\ill courses. rodierha,. to Ctontct Short visit tie 
lrCeLUCl,., and I-Il,'irih 0eittpleCt and tiCpMdahic tCCiri.lcal 

S.Seed hamllitC. 

The flriller, %ill ntt knx, h.,, t0 handle Seed. rit \kill tihCthavC 
the CLUillitI..tlItV tClCalliiti. trieatirtc. Storing. haItiii . tc. It \kill 
riot he inceCCt.r\ inl Citit area to ClasN.il teeti s hci1 sie or Shape 
htCali"C the- aitItc]J plantIhx iimnd. Seed handllrle eii ipinent i httiit 
he installcd ill 0 ~o o1each t. pitdahic ColiplilCIIt cqilpilicllt 

alhlrtd, iitstalhcLd 1)x cx trtilniut acteowich tomi he uisd. i, xxill he 
especiall, itr;oitatlit durjnu the initial Stalce', tile project. 

6. ( itllalallCtLi ;tiC'. 

It \\ ill he illipmntail to Slinlilatc the "etd hnsine,. theetpeeiall 

piultccl .It Isstlttstetld t hat otle aceipie\nllliranic to purcltase at 
portioll ol Ii,,prodi!cci,,' ,ceti. Tht .IaIii%Mxoild itCmlpt to Sell his 
Need. hut ,heINStlOfa Sale lor Part of it. \ hich wtiil\ (111td of 
r.dUC i, ri',.Ill\\,c Cr. tite priec. of tIte cIIuralitecd PuIrcha'se 

tt thaln sed priCus. %\hiC 
faricr to seek IlS oxiit outlet. Cither through tite troup Sced 
ht~ nc,,,, id~uallo.. 

rllillc he Cixx \ , oUIl CtiicoI'taC the 

toI .lids, 


7. Stomrae. 

(ixerintmeit gu'neics in tacith /le laxc facilities to Store the 
artioulits of seed tieeded fotr leprict . "hesethe first lcv, \Cars oft 
facilities itight e Iseid and the stouc tliart'i as a prLd uCtion 
cost. ThiS \xould help gtltalltet ql1iit\ Neetd until the hiriteuricotld 
cStahlish thet xxiiStorq.uc lacililics. 

X. odhuxxI ip atid cxiluatiort. 
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Increasing Seed Sales Especially to Small 
Farmers 

W. 1-1.Verburgt 

I will relate some of my experiences in Kenya, Africa, and explain how 
we went about the job of selling seed to small farmers. 

Distribution 

Distribution seems to be the bottleneck of most seed organizations, no 
matter how they are organized or owned. )istribution is particularly 
important to top management in order to reach small farmers within avery 
large area. This requires attention: it isno easy task. But it is possible if you 
work hard and do not try to do it over ashort span of time. In Kenya it took 
us at least 10 years, and I will admit that this was longer than we expected 
when we began. 

Many problems have to be overcome. Storage points have to be 
organized. Physical llovemnent of seed needs a lot ofattention, particularly 
in an area where there are few roads. Furthermore, it isdifficult to make 
,ure that adequate quantities of seed are available at the right time and in 
tile right place. We always aimed to have seed available within walking 
distance for farmers. 

Payment and Prices 

On the one hand, the price of seed should enable the farmer to benefit 
substantially from his investment. On the other hand, the seed grower and 
the seed organization should get a fair return on their money as well. It is 
up to top management to price seed so that it is a worthwhile investment 
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for all C lco.iI .Ic. lhI I,, not c'Is\ I",, ChIIC, lieCC seI,,' ', '\'M kll,\ . (.I) W.ed
' 

' , .' " l l t I ?' .% ; I I I ( l il t ) [ l o I CH ,,,C L ,d ( )<I l l ' ,.c e ll L. tMl lIM 1n li , .Cd ,, q ut i t e 

,I ,uh'It;Itital IliIket t Ili, iI MClIIC;il ind 0Ipe f;itIII-- c st , allsd (tL't t 
Costs ot dis tri htiti) i indei diftictiIt ct tihlIit Its>,arc lite hliII. Mo oCtvCr. 
the actual dis-,t rit tor ,shoutIId get a reun hor hiS Cfforto.I(+I x1+ lIMInId that 
it is not teood to cut hIls n.arinn \vI. eer, bodx ele C.,etia lair return. In 
fact. it is very in+po,,rtant to make sure that the final distrinhtor gets a1high 
share of th market since it Ishe ;as the storekeCLr s.ho has toSsell the seed 
to the f'tei. 

I[hC cL-ti)rC. \\,. ,+.Jl\,\;i\ , If . t,, umc the him~l lIm k III h I ' .. ,++hMl J \Cr\ll i 

aii tII)IIiHiHiI\ d,'l( C.icmii li.'L himi i l,.,s e+ l bet r thlein I ) 
l+,im a, i ,' mtH,, '- mid tt ,,li,k .I k,CiCL ltI IL, (dl .'Co'd I,+ -I H'IC itn o '. Still 'n M III 

+ 
SI 

tII( rllht ti1le. ( )1i, anll n lit It rt l tIit tilL,' , .ttil. r .It it hel is, to 
I tlIII.twlt n \\,, li. \%ill a i .n , c m+t i ,.'iI() \x m k \+;.'ll Ill thIL 11 tu1 ,+.'.()nlo' hIl s + 

toi 

kmir, i .'I it Ikec p it \ um h. Lli LII h s I e' ej' t liI\ 1l l [Ilk' tinlL'. 

As Itr as p.lent is concL''ld. -%. al.i, \.ork onl ;I cash hasis i11 
Kenva. It is the ol, sx.,tiu that '\c otlld make \\sork ol i large scale. 
Farmers ma\tneed credit. but to ;idIntrl CediCLt hII thoulanLds of small 
farerls s a mawrlxercise. It nor oul, i",lliciult to administer but is Scr, 

expensive. 

Subsidies Iiht be used to lom. el te cst),I tfthe sced to the talller and to 
a.ssIr atgtotod priC to h Iti"Ilidi uthe i s.h.t happens when 
the suhsid stops. lr example. a1 nu1 t se'd niight Cost "',(). The seed 
organi/alotill Is Slihsidi/ed 85 and thenl sell ts Illmer 5. Whenl theto the' ltr 
suhsid., is terminated. hich ilnilt, al,,i\s Ihppins, I lie ta rner is 
accostomled to pavil 85. hilt the seed orilni/alon0 ImLIst sell for S10. 
When this occurs. the ,.tlini of seed ,odt \, ill decrease. The seed 
organi/ation prohahl\ has hascd its estimaltc of seed ieeded on the sales 
under the subsid.\ arrangcnicnitand ill pi-ohahl havc unsold stocks on 
han,11d lt the end o file senthe0 ll 

Hybrid Seed 

We have liard airgUtillen ts for aid agai1st hybrids. I IVhrid seed is more1 
expensive. It has been said that h hrids make small filiucrs dependent oti a 
seedclrgni/atiOl tec;iusetli ic edto purchase seed each ear. There are 
different ways ti think about hyhrids. It is iy opinion that once hybrids 
iilCieasCd miie \ ield by 30 perceit in Kenua. it w s obvious t hat small 
Iarlers ought to bencfit froml the hetcrosis as itich is large taiilcrs. From 
this viewpoint. therefore, there is no reason to distribute hybrid seed to 
farmersi with llrge aid imediun holdings and then provide seed of open
pollinated varieties to small alrmers. 
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Plant Breeding 

The marketing III ,eed dimild start wth1 tile planlt bree~derI. T(W OfIC 
plant breedercs imprnI'e Ciy .\ICd %ttht first theLmB IIn e - ; Innke at 
markei. I" IsI(Ii a x\ CHiccint IIr cnrnir1ctr.i;l attitud ii tLake. I IeclI 

ts tIICedsCCI.lIreede r sIlmili1 f id (IIIt \\ 1tat t11C tkirnl 11ohL.tritlitIMIn nUlder 

Ivuli Kchi.~ rpilanv l *l~ il h thealcrs"ur it)Iericl cififfl ii ii 

iteriail. Ili\ lIrs III fisl, c'rsC. tlrar1 could be' sNIdMI 1JIL 11ire smlldbsis to 
farmiers. 

alVailabhl. .\~illt III Ke'1a,. 'Lo,1eroL' tt'ItIt III biirie ablekto flhiir\;it tire 
C\telsll sLIr\IC to1 ileC\tentlt11,1 \o~is III~ e10 eC\buIlh\ I)IurII IIIL aIte 
Lilrct ilml. 

.\si ( h pi rikii IIIestheL-111Cl III -,k)\CrrjlenLt slilild he 
COnvrrrIcCLI thati ittIprove\d CI op jpt(dUCt 0Ii u ait;ackint2 ml a niationial 

scaleC. lihe e\CCtiiH s( i le SeedI M 'e'dtI/MtI0Ir Shtild he itl toucht With thle 
ptuiiL %ittaker cuntttisl\ so) that thce\ ktn\\ \Mlt iir'ettritl ofllicials 

atre ihinkin'. 

Miarketing 

\ltlhomui.lt it Ilia~\ appear tltat mtaketitng Is be\ il 1 tite scurpe of the seedl 
t\i(ittasee.d mi trtt/tuuu. tkit'rttet siiiinld he ab ih10n l anMI\surlutS 

2raIiI at a Im pricc. I1 sttt tIiILtetO ~ tIMhasdone everxthlIne thalt lie haS"Iall 

hlertes \C' iicuItMiracI heil 

tIrl~ileo sh) i it I It 

hccti 1tilIl i ,CI l l hte lusa &")()Il \id bt is1 
C s tI-Io ;it ;I kill. Jti)I. 

Its I' itIIkIlt 10ii A 5Lo. OUtimut/.itiott iiciitiil rttarketiritt il e JIFnLIuuet. 
hiiit MLi sititildhitJ\oJ III if till, ;Il tt\ I ito \%llitic%-I tussilule So that a 

ltetihp5 tilL s1[1'1tItIltKen t~lit n1ui. filte handther( ~a 0( idher~l 
tit1ist b1,si'lIme 11siMrpi)II IItill]tte in I Other cn)Ilritl!eCs. Perhaps the right 
keo. has ntl been hi 'td reac~ch tile .small1-seale Ilrmler Inl thle proper wa\. 
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The Seed Business in the Transfer of
 
Technology to Farmers: The Guatemala
 

Experience
 

The USe in proved Seed has bCll shown t obe one ftlhe II st clCC ive 
I.eau.I Of inIprovit,. ,agrictl ttural lptrodtuctionl. Ill (IatCMala. it I., ,.stimatCd 
that in I .19 the u,, Of' IllIprt, %, ietieIS 01 [11ail C 'i Cont ribtetCd i I 1.S.) 
-7.3 millioti ito lii Otl1ial prIOtductioul. Ibis uMOtIlt is ,lhiIblc the total 
bIidect of 1("I .. Since ')79 the us lo1111 el+Mcd sed. epeciallr ,,( ItMaI/. 
has con'tllltlcd to il'CasC. ( T.\ adotCd th ih-,lic\ that p,.t11 indutry 
sholuld plar, a majOr tole ill prOdhciuC. ice ! Innd distrihutilg 
adt.,,quate uttelllt tl of ,Ced. and tOk Stesl o CnICo 1tlue its participation. 
1hl, ;aailahL iNforttMttiol nitdicat,, that thte have been succs1tl..', 
especiall, inl th case Of mai/C. 

Il 1979 (I..\ ,old 2()L t ofseed. 13\ 19 I. the aitlOt , hld risen to 11(0(0 
t. Of %1hich 90I(lpCrcLnt v.;1, handled b.\ priatC industr\,. 

Ill ord Ito ettlcoiiri.. pr\ate industr\. I("IA prodtces, Ibsic ,Cd Ofm+os t+ro ".111dtile , its adr.\111 .+"tnd pro(ucss+,ing facilities 

the ilncipill s,d indtutr . 

I(1 A ;I,,1 t ld cu,,.pi! ,eLc . anld di'tl it , Cl t el,1 .u,I IaIl t 
tie" (1 ':Cedin It 1,taIt t' blish a ,+l it\ tiidN;ir'd anld ,iJ tlde'lilu,.' I'or 
con~ttii:tIi iii.! ,,llinu pricest:,. \ irsl' ldh~x,.saitll of1 ie,. s.,iate,.'e\ 

.I' \ Cotiltracted sCed productiOt with carefully selected farmers at 
a.fawrable price Ito the producet. 

2. These contract prodtucers ,erc taught ht v to produce good seed. 
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3. 	 The private contract prod ucer \was thei encouraged to sell his own 
seed rather thtan sell hack to ICTA. 

4. 	 I('TA finished basic seed. and would even drN . process, and bag 
Seed for the qualified produc:r 11h\\ ishCd to sell his own seed. 

5. 	 In order to tut her eiicotrage the private producer to sell his own 
seed. ICIA 1me, cred the previously rath r high price paid to 
conitract producer , and increased retail prices in order to increase 
the margin between the production price and retail price oft li final 
product. Th, cotira,,d the cofltract producer to sell his own 
seed. 

)the.r ,,traIie ,. c \k hich Ia\ beeun ;ippli-d h\ (IA. might be: 

I. s s'l,r a prodtictioii contest onl the Ilse of proe,hechniiolhgy 
includiii the use of the new \arietv (or \'arieties). 

2. 	C.ootrdinate credit with seed prodIuctiot. I or example, obtain credit 
for the secd prtduccr, so that the loan does not have to be repaid at 
harx est butwhen the ,cl is soIld. This can be impoitant becauise the 
common productioiloan does nlot anticipate the need to store seed 
for a fc\%Imlonth 

3. 	 Inl the case i I(TA. some seed was distributed through credit 
agencics that could deliver thc seed inmediately once the credit was 
approved. 

4. 	When the seed is produOced in t0lie 11umiid topics. storage is a 
problem. The government might store the seed at a fair price in 
order to assure good sto rage conditiom. 

5. 	Supervise SCed producers in order to lelp them meet the require-
Imelllts 0f'seCd reitultliolns and to train thelm to prodhlCe good seed. 

6. 	 Coord ilnatc the ptUlotion tf tie tise of imlproved seeds, both 
Jirectl\ and hrogih e \tetisiin aeiicicsoriall improved seed, both 
goveriet and priate. 

7. 	Orgaie ( iiIiStraitiOn aid feld day\ ol the seed production 
lields as a means to motivate local interest. 

8. 	Form organized groups to handle prodtictionl and marketing of 

seed 	in tile community. 
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9. Structure the seed business so that it will function econ,)icallv 
without subsidies. Do not aCCUSiomi farmers to low seed prices 
through subsidies, because the subsidies kII! probabl.\ not be a 
long-t ern arranigei Imen t. Forexa Ile, II he seed prnoeess Iig by I( TA 
for fariners who sold their M% was charged on ,1 cost hasis.wn seed 
This service did not stibsidieC seed pr,)duicCrs but did allo\ fi'rlers 
to learn tile seed business withoot Iargi.e invest ments. 

10. 	 A "Cottage industry" model that can be protn(,ted '( -mlil farmers 
in a cornmmnniltv is discussed in detail in another preseniation. 
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Clusa's Involvement in the Oilseed
 
Growers Cooperative Project in India
 

CIA ISA began a cOoperatixe project in India in 1979 to help develop 
O(WiP.a mnassive S\ ,temn ,Ico)operatives of vegelable oil producers. The 
pro.ec,'t was made pos,,,ilIC thrlgh a gratlt Irnllthe I Ilited Stlct, .s\gAncV 
for)[ International I)\ clopmcut i7t I0 million \\orth of sosbean o>il. This 
is the largCst jiSed 1p1 ,)tC '\' r t%I...urtaken b ,aI tion andh\NaII 
tile Lrallt is the lrgest ct)mmlitlclt Imdei the I .S.Food fr Peace 
Procrium (IT .4,M)). At the cumclusion )Ithe piticct, 350.()()() Indian oilseed 
prOdUl,'rs %viI I e 0 ganic., cl1 perati yel.',d inlW(A) i)-

The protJecCt is beinge implemented h\ the NI )I )I. which \ !ascapitalized 
b sclling fetei-doattd 1fo'ol on tileIndi;an mirket. 

Importance of Vegetable Oil 

Vegetable oil is scCond o)nlv to food gains in providing calories in the 
Ildiaiil dict. \'C-,ctahcoiI production has increased in recent years, but not 
nearly as rapidi [,Cemand. The deficit his risen to m1ore thal I million t a 
year. Lvye1 tholugh 1veralge per capita income is less than (I .S.) - 100 per 
year, the price ()I' e.getable oil is roughly lour times the price ofoil in North 
Alnericla. 

Changes in Control of Market 

Pealinuls ad o)ther o)ilscCds (so)ybea.in. iripese, mutard, palm. and 
coon'utl ae pi IducCd in India b\ stmall fare'rs,, wx'hosC lanl holdings 

,~cCeis thllan 2 h1a. hiesC s mall fiarmectr, fall prey to those who buy 
lcaulltls alld prwsCCS alld sCll the o)il. 
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Altho.lih tller businesses are no0t lar.!e. these midletI. Cich %\orking 
in his own rural area, exert considera hle I Inlence o\er market suppl aInd 
demand, and tIrefore, prices. At Itarvest tIme thv h\ ;it m prices. The 
firtller has )11( lladeSttoraee¢ l'acilitiCs and n.'eds the cash toIpa, ofIls 

tlie same miiddleman ("traderI").
 

Thie tradei sttores the peanuts and then processes the oil w ith etude. 
inefficient equipment. tie sells oil whenlmarket demand has madhe prices 
high. 

lhi: iiiifttt [PlatC s\stCm otlthe local trader/middlematt is heine changed 
by pttttin o\o nl ship and ctll t i ptlrchasit. ;rocessil.and marketilg 
directly, in tIle )illd, ot the oil seed producers. Man\ cooperaties 
established h\ iie cinients illthe Third Worl continue as part of the 
govenlmeICnt Ce\IC 11 SIktn ss,,,temI: I he\ do oIt mllet the needs (trf nIf'111erS1i1 of 
a IIeiICrIit C U)\ i e111nt. 

In tIhl c.(y r prtoect, NI)I not theit;iti\ the LIoes directl\, help 
individual tatmer. Rat he, the oilseed flrmnlers are assisted inl oralli/int 
themslsc,. ilto coopeIativCS. v,Inch arC deSig'nnd;,d mnaglCd to mleet 
their o'll ilCeLs. While cooperati\e oIrLeani;tatioMal teams liv ilnthe 

necsa 
infrasttructure 1p.rocessinlg facilitie I.ttAt p"portilt facilitic. iiarketiiig 
otltts. ec.) are hCine LCsienCd and dvCClopCd h\, NII)). As, the local 

viIlatgeS and \ook ,,ith thie f thle t.I ecdonoml+iC 

,
c 00per' t\e1 e r\ ,ins/c and S - i-t]1.1t)cal ttcilitit.", ;11C hi;iiid,.d Mer to 
the t,: rc'an etlll/c1t)Cal Cotoper;it i .es tIodII..ct o ICIe"ll p ald control.le\v 

These \ i l ge-level ;it \ ll. i tIulln, t)\%1 and colltro0l statec 1\pti\cs 
facilities and eventual\ lnatioll facilities f)r mneetine need,, of umheCtbC,. 
This hottom-tip/top-down sitnult'iuiol.s approach t,1creating large 
c ieritix,.es has heii proVenl sutcssn] \ (l.t +S'\and othlrs ill \atiotis 
parts of tile \orld. Farmer invlvenent is a key part othe system. 

The implementatio and lanagelcit of tie project are 100 percent 
Indian. (lI SA is assisting in \ariotis technical matters aInd Monitoring 
actixitics. I lowever. (I1'SA is not doing the project: it is condtcted by 
NDDB and tile newly formed cooperatives. 

Cooperative league Assistance 

('lJSA ackstops tle pro,ject in several ways. The expertisc of the U.S. 
oilseed cooperative isbeing tapped. In addition to securing tile AID grant 
for tile project. and assuming full responsibilit\ for handling the proceeds 
of thle .,aleof the doiiated oil, ('I. 'SA worked closeely with tie NIDB in 
developing tile project plan. .Athough CLIUSA has provided technical 
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assistance to ma ny aspects of the prolect. the main emphasis has been on 
marketing. The development of1high quality sced stocks and improved 
methods of storing and handling seed have als) received attention. 

This is tilefirst time that I1.S. food donatflo, has bucl used in this 
manner. Rather than distribitling f od tt)poor people. the food is sold 
dircctlv oin the Indian market in order to obtain funds to develop tile 
cooperatives. 

Oiseed Growers Cooperative 

c)flieiall, byIuun In nid-197t). the project hd 34 village-lel societies 
\6ithtd tolal of1.)i))ICIirIblrsh ()toL1her 198{0. ]3\.lur 19X2. Som1C 9I)()0cal 

,
,',opC ti,, \',ere nltI nin inll,oellr 2(J)))) \illiee:s and henlefitin, Iniore 
than +0.50)) l~Irnecr,. 

Fonr procc,,,ing plants are in oiperation, with sevell more in various
 
stages of planning and implementaflon. A'\ht 4201) armer-leaders ave
 
received formal coope.ratve training. They are assisted hy 32 mohile
 
teairas. \\]hich include nearl" 40)) a rotom(ists, extension workers, and
 
c),perati\e mreatli/ers. Nuarl\ 150))) t i itllpr1vC(l seed havC I)Cen
 
pmi idcd t hrIolgh teie coopclativ aoCs. ih iisectiCides, pesticidCs, and
ne t 


fertiliers,. I CrieCto)C 'l l, are tllldf.l\Jl Illsc\ oilseed growing
 
regronsllIfon stat" ()fIndia.
 

ithollial s ,h;d tiver tie sriall 
-

TIie strlrl htId that tli c.allc uuil traidhrl 
- Itimats e, lfforts tide n 

the leadcruip I NI )l )1and the ew ctoperatives. NI))I officials has e 
been iarasd and Caten'l. F"m.ur proiect field orker,, hias icen killed in 
tile pat tss.o cars. ( topi)t se oil mill,, ht\C been down 

prorcr rs \\ ers arid lllell havCeen dissuade 

,hltl IV
 
illipt'oliptto strike,,. , Ire t' theertnnict coopcratic oil llillinl 
13ha nagar. (itiijirnt. ill l)CCtncr l'98I. lhi,, lm, hase heen a hlessin is 
disiise. [li c : hlfarmers felt that It is their mill and rman\ rushled to pIllt 
orit the fire. lieh incidenIlt to the eCsted interests and0tustrted to the 
rural coimrtn1itiCs thai the o)ilsec,I cool,'eativc was truly a l)triovet of' 
the people. In ,additiotn. NI )I)13staff. located six horrs away, also lhelped 
itt ott tile fire: this dtIrotitrated to the local people that ),.: isNI)D13 
C()lliiittCd itothe tes Oil co()pCrati\Cs. 

All oilseed price." hase illcrcascd substaitiall\ in the pro.ject areas. In 
Madh\a Pradesh. so tic.n prices to tlie prodricCr have increased 67 
perceit. Peanutt prices h;c increlsed 25)) Preent ill eWestern iuarat. 

In aI(ditloi to,prt, indgIinaricial resotrc.s to tire pt)jcct, the donated 

oils are heing used to establish mrketing systems created through the 
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proicct, whilch later can he used for marketing Oil prlnOdced b\ the 
coopera, se. 

The goVC.1'. lent O1'("ialal. hrillOuh tihe (toojperaii,' 7i'a il1 oI( ad. 

epcts ta date an addtial S1 It millino \.r,!p ,4rapcsed oil ch yea.h e I 

for luitl\C;t's. 

.\lthhmgh '.S.
food has not presiousl\ hun used in this ,a.\,the interest 
geneCatCd b this pltCCt has ,21COllaled the I .S. lcovelumen1.itt 'Lo collsider 

1imilar projects inl other devcloping CoImntriC,,. 
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Panel C
 

Theme
 
Experiences in Marketing Seed
 
to Small Farmers in Different
 

Geographic Areas
 



Guatemala 

Roberto Ren6 Velasquez 

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 not as 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 agricultural service stores or stores 
selling agricultural products in the agricultural 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 of"25 kg or more. However, 
these amounts were frequently impractical for small farmers. Bags of 5, 12, 
and 25 kg have been successfully marketed although they cost more to bag, 
process, and certify and create storage and handling problems. 
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El Salvador 

Napole6n A. Puentes M. 

Background 

vhrid maize seed was introduced in El Salvador on an experimental 
basis in 1950. to evaluate its adaptability. Promotion of hybrid maize seed 
was initiated by the government in 1955. 

A year later, a governmental decree esitablished the norms for tile 
control and certification of hybrid maize seed. This same year the Ministry 
of Agriculture offered the first certified seed to farmers. This stimulated 
private industry to produce seed in 1957. 

Rules and regulations were established by governmental decree in 1971 
for the certification of seed and plant material, thus extending the 
regulation to other crops. 

Now improved seed is used in approximately 66 percent of the cropping 
area, resulting in adequate grain production for a good level of consump
tion. 

Seed marketing has developed mainly for the basic food grains (maize, 
rice. sorghum. and beans) because they: 

1. Contribute to the basic diet of the population: 

Aid in the development of the animal industry: 
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3. Are an input for the country's agricultural industrv and 

4. Increase the demand for labor. 

For these reasonnS it has be,.r the polic\ of the overlunent to give 
priontv to research and Seed prod-luction foi these crp- Almig these 
basic food ,railns, ma1,; . is )f fir'st i pIlrtaclice: s per capita colnlluiption 
is the highest and it oCCtlpies a large percentage of tile cultivated land. 

In general, basic food grains are produced 1)varnevs with small and 
nmedi urn holding.s. For this reason. I th the government and private 
industry have soughL mllechansns and channel, toI make seed available to 
farners on timle Ind at fair prices. 

Availability of Seed 

The seed available for an ycal 'splanting consists of that carried over 
from a prior year plus tie national promduct i In. 

Maize. In 1975-76. tie available maize seed totaled approximately 
70.000 hundredweigh (cwt),. 0C which private itndustr\ accounted for 86percent. The estimated amlotnts for 1982-83 total 92.00 cwt: private 

industr\ iS Cxpected to acconlt1 for 99 percent of the total. Increases in 
g( I'veritnInCIlt prOdIuct ion of naic seed paralleled those of priiate produc
tion until 1978-79. Since that time. go\'crltlncnlt participation has decreased 
bill seed prmiduiced b\ fa rut er Cco perativSes haIs been iIcluded in tihe 
anunLts attributed to pri\vte itIdustr\. The total atiiount of seed has 
increased ahout 28 percent since 1975-76. 

Rice. Productiont of' rice seed has not been increasing appreciably. The 
government was respnsible for certified seed production until 1978-79, 
when private industry produced seed. Most of the private seed production 
has not been certiflied. TOtal anoutnts of seed available for the year 1982-83 
have been estimated at 4356 cwt. of which private industry isexpected to 
account for 60 percent. 

Sorghurn. Only the government has produced certified sorighum seed, 
both varieties and hybrids, and only during the last four years. Production 
for 1982-83 is est imated at 2400 cwt. 

Demand 

Small farmers usually purchase from 12.5 to 500 pounds, with 25 pounds 
being the most connion amount. 
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Sales have been lOr both local seeding and exportation. Only hybrid 
maize seed has been exported. Sales have decreasled from 1977-7X. ant in 
1979-80 oMly a ut 7 percent oT the hx'brid prodlctiuon was exponted. 

Distribution Chamnncls 

Certified seed has been listribmted b the Nl1hitr'\ of Apriecmiltre, the 
Agricultural Development Bank. and private indus,,tryv the latter accounted 
for 75 to X() percent of the total. 

l)it rihutiII hj e n eet'CTh .'l Clpi)Mn wellme1 the ttCe 

,is1 taleMT .Ih ateL i cl 2t0 reltailer,, throughout lhe 

hcC IlI C nt btik as 

tr ;11 ,lIp n\1.1 
cOIut[\ . RCtiler_',, r it sCd IIi hay", InI order to sell am lounsacIM.k nlli'ller 

'nlig from . to . ponds t2o %Iall Waimern. 
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Mexico 

Robert Nlanilla C'ha
 
Jloc .rtcia le ratidc/
 

The fo0lloMwing rep)rt is based principally on the experiences of' 
PRON ASI. t Ie principa I producer t)Fmai/e. rice. bean, and wheat seed in 
Mexico. It isalso active in the producti()l and conituercializationif oilseed 
crops. 'tlch as sestlle peainut. safflower. ad soyXbean!. 

It()NASI receives small atmounts f seed of new\ varieties from INIA, 
increases the seed on its own stations. and then contracts commercial 
production vthlarltler pr drtIcers. This seed is then processed and stored 
in the facilities ofl lRONAS. 

PR()NASI. has three distribution channels: the olicial hank. distribu
tors licensed by contract, and direct sales. The bank is the principal client 
of PRONASF, taking 70 percent of its production. )istributors, who sign 
contracts withIiRONASIE. distribute I percent of the seed, and direct 
sales accorit f,r[ 12 percent. 

In 1982. lPRONAStL processed and distributed 238 t olfsced, an increase 
of 230 percent (ver 1977. Of the 23S t. 85 percent was seed of basic food 
crops and 9 percent was seed of oil crops. 

The use of improved seed of inipro. ,d varieties is considered vitally 
important in increasing production and productivity of the national 
agriculture. lowever, social, cultural, economic, agrononmic, and ecologi
cal problems hav- restricted the use of improved seed. 
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As a new ( 1980) strateg to increase tile use otf improved seed. the 
government has at, ized a subsidy to the farmer of up to 75 percent oI 
the cost of seed. This strategy is based on th' premise that this will lower 
costs and stimulate production, which, in turn. will he reflected in more 
food at lower prices fOr the consumer. This subsid\ %%ill cost 2 billion pesos 
"during the first stage." 
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Areas Outside Latin America 

R. I..Pal al 

Small farners constitute more than 75 percent of' farming people in the 
tropical world. By "small farmers" I mean farm holders whose income isat 
subsistence le\ClS and wht face greater constraints in increasing their 
productivity than do klarer fIlrmers. 

There are nian, ImtitI fact"s to aericilt1ral production in the 
developlti %,orld.Thew k..\ from lick of \%Ced conitrol to im11proper or 
inadceqtaiu, policies. 0)ne coIlrnli lacror. unCquivocal and universal in 
impact. is a I;ILk of propcr sCCd prIoductioln and distrbutioll s\s'tells. 

In papcrs prnesented here last \Car alid at,a1 LA/SI I)A conference in 
Nairobi also in 198 1I.I em ph,,siCd sMnic poinls dca;line %ilh the need to 
develop llore efClleclivC secd , StCmS. I %%illrcpCt thei here since I 
sincerely belic c that th.ee points need our aItttention and remcial action. 

For much of tile tropical world, the maize gerniplasni currently
available has a reasor.ably good yield potential, well above the 
average yields obtained by farmers. The overriding need is to 
increase yield stahility. 

2. "1Ie fhrming sirtnation under which maize is grown must be taken 
into consideration in planning maize research and seed production 
programs. The need for on-farm experinientation is particularly 
important for a crop like maize. 

3. Lack of effective seed industries is a critical factor limiting maize 
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production in most developing count ries. IIhe N'Icccss of several 
private seed companies in the dCV'Cloped WIrId IS attributable 

Illailliv'it)o 0 c t'i: a) tle.\ dcclo ld llltlil lls Mhich \were 
acceplible to f~iriiielr, . alnd b) rhe\, v,crc .hle to itike tiiil\ tleliver\ 

of good qllaiili\ Nv.c(lo ki rlcIIil". 

4. 	 The production of cood quality Need has th saile iniportance iot 

opel-pollinited \,arieties Ofimai/,c :.sor I\brIds. Seed iidustries do 
not have ilodepend oni\ on hybrids to he successfi'I. 1[)e elopilllt 
o goo d nilll CCd progrills is essential for incrcasing 1a1ize 
prod et ion. 

5. 	 Teclinologv lo h\br;d m1.i/ seed productioi is well established. 
There is.hI\vcer. onI sc;titv%information o ihe ilaintne and 
production oflec Ili 1tcd varieies.. Added atteltioin isSe lofo)Cn-I', 
now being ci', i to the pioblcm, of Seed produIction, imarketitig. 

and distributiti If opeln-pollinatlcd varictles. 

I will eiphasize and elaborate on somu of these points and then diScuss 
the seed production and rls,..ting ,s s, keeping iII mind the specific 

needs of' small farners. 

I.What is and v,ho is a small iariner? It is really diffictilt to define 
small fl-rmer, and ly guidelines which vill be applicable in most. if 

not all, conditions. Wc can gencrall\ agree that threc ntajor factors 

enter into such a definition: sizc of the holding, agroclirnatic 
conditions, and resouices. 

2. 	 Improved technolog\ is techniic llv si/c/scalc neutral but it can be 

highly influenced b.,and therel'ire dependent on, resource and risk 
perceptions. Itis ncccssar\ to ploduce input-responsive germplasnI 

with stable pcrformance under adver'sc conditions, and with tile 
genetic capacit\ tot respond to lore fa\orablle situations. 

3. 	Most of the naie in tie ti opical world is grown Under high-risk 

and 	low-input Situnat ons. 

4. 	 The fa riier will adopt Iinproved technology that gives him 

econoic ret urns, if lie perceives the risk as bearable and if his 

resources ptnr"iit. 

5. 	Our attemipt sh(ould be to provide f'arlners suitable germfplasm with 
stable performance and appropriate technology*that 'ill give them 
improved returns under high-risk, low-resource situations, but 
which will respond well to more favorable situations. 
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6. 	We have often heard tMe argument that hybrids are more suitable 
for large farnmers and open-pollinated varietics suit the needs of 
snali farmers. This statement misrepresents the situation. I nder 
the appropriate circuistanccs, either hx brids or open-lpollinated 
varieties can be used I\ small and large farmers aIlike. :or -\ailple, 
ill tile Indian state t lBiliar-not oneof the otle proressive states, 
and one with \er small holdings- fhirmers. regardless of size of 
hohlding. use hybrid sCd flor gros ug\ winter maie, I'ut do iot use 
hybrid seed fAi the rain, season crop. In Zambia. all farmer, large 
and small, plant SR52 hybrid maide and benefit from it iftley plant 
at the right tine. 

7. 	 John Gerhart's stud\ on diffusion of'h\brid rnai/c in Rift Valley" 
western Kenya. siwed clearly that in higher altitudes where 
suitable maiie hybrids \,,cr available. both small and large farmers 
used the.i. Ay(eclilliatic /o e" V.cie .C,\ iimportant in the adoption 
of hs hrid nai/. Its adoption wa, much 'rcater in tile high 
elevation/high raintail artas. \where farmners had lowker risk per-
C.plioIIS. I l'brid iiiai/e alIptitol kasIis much hMn r in lo\ eleva
tion/lo\, raintfall ares>, vhr- thcre ,.as a higher risk perception. 
Farm size was not sgniIicantl. related t aoptio of h,, brid maize. 

8. 	 Similar situations caln b oand in Latil .\icrica. Fartners in 
Coastal areas of, Pertu has\ e ,dopted h. brid mat/C, bit it', adoptioll is 

poor iii lowland icas,, t the .\nia/onian basiti and the Pert:iVian1 
highlands 

9. 	 Availahilit, o Qitablc and adaptable gerinplasim acceptable to 
ther fm.elllr s th' ,stc:SsftlIhsa:,ic considCration for seed system. 

10...\ seed , stell ctnsists of t.' basic componetts: seed production
and seed distribution and marketing. There are both small and 

large scd systenms. tost Clicienl lare seed systens started ats Small 
seed enterprises. 

II. 	 My experience in India aid elsewhcre has conndcc tmle that 
organiing a good sed production system is easier tian establishing 
a good marketing s\stei. Yoti can imptt seed but youl clot 
m11port a narketing n.t,,ork. Ihis has to he established in your 
cottntry to meet specific needs and sit uatiotns. 

12. 	 It shotuld be realized that in the develtping world, if we exclude 
hybrids and crops \vhtere grain/seed is not the end product 
ve\getahles. cottton. jute. etc.). over 80 percent of the agricultural 

hilnd is comered by seed which do N~ot enter marketing channels 
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(farmer's own seed orflriner-to-fainlcr distribut ion). This sit ttion 
will continue for ituite somc time and must he taken into account 
when consideriing the kind of" .ecd to prodtuce aind the marketing 
network. This is ',vh\ ('IMMYT's emphasis is oii high-yielding, 
open-pollinated varieties as a mire practical approach to supplying 
better gel'1asm to a large nub[er of small, resolrce-pior 
farmcrs. 

13. 	 Basicallv there are two types of national seed systems: (t) small
scale, ftarner-based, and farmer-managed seed sy,,tems, and (b) 
large-scale, commcrcially organi,ecd secd prod uction/ilrketing 
systenis. In most de'Cloping em ntrues, small-scale, farner-managed 
seed production system:, a n phly a very impotrant role in stpplying 
seed to small famers. liese were quite effective in India and some 
of them gradullly grwc" into large-scale enterprises. 
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Workshop C
 

Theme
 
Strategies to Increase the
 

Production and Marketing of
 
Improved Seed for the
 

Small Farmer
 



Guidelines 

,6.	State your opinions on tie advantages and disadvantages of the 
proposed special project to expand the use of improved seed (maize 
and beans) in two areas of Colombia. 

B. 	 Describe ti iet]. the importa nt characteristics of sonic projects that 
have successfully prod Iced a lid marketed seed for the small farmer. 

C. Rec .11,mrnmend act ioll defi ne rcsponsibilities of public anid private 
orgnialins(seed comipan ies. hornier o rgani/a tions. cooperatives, 

(list ributors) for the imiprovemen t of production and marketing of 
seed of improved varieties for the small fiarmer. 
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Rice 

Rafael Posada, Coordinator 

The principal conclusion of' tis workshop group was that the basic 
element needed t, increase the use ofiimproved seed by the small farmer is 
the availability of'varieties that are adapted to the needs and conditions of 
the farmer. The characteristics will var\ among countrics and among 
regions within a coutiry. 

Imprpl-md \atictics ,hotld: 

- [3e Cas\ to thiresh b\ hatid. 

- IHave a \vCgctati\C c\rcC lhal fits Ihe pro'tduction systems of 
the farmers. 

Ilare grain with an appearance that is Ver\ acceptablc to 
the farmer. 

-- Ha ve a \iCd perct'iage Ms.lln milled. 

In the case of' rice. farmers will accept \'trietiC!; that aire adapted to their 
conditions, even though thcN may be low in doings so. Thercfore. this 
group concluded that the problem is not so much prodiction, bit rather 
inarketinmig. 

For remote regions. where upland rice is grown, seed should be 
produced locally, preferably under irrigation. in order to ensure that seed 
will be available. 
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It Wais the consensus that rice seed often does not arrive to production 
areas on time nor isit in good conditiol. This occurs when the farmers are 
far rorn the principal production centers. lhe seed is exposed to 
uniavorable conditions wvhile heing transported to) the area. Furthermore, 
infrastructure is lacking and there is no adequate place for storing seed 
once it arrives. 

In order to increase the Utili/ation of' improved seed, therefore, the 
appropriate distribution channels Must be organized hy either gt vernn;-ent 
or private indust ry. If this function is to he carried out by private industry, 
the governmcnt should create incentives such as Credit for seed drying, 
handling, and storage. 

The demand Ir sced caii he increased h) organi/ing grotps t o purchase 
seed, which \\ill ilpo)seC the availahilit \ of not (o)nl\seed h)it also other 
inputs that make tip the technological package. 

Farmers will thc %6ilhingto accept these inntoations improved seed. 
group purchasing, Other inputs) if there is a good market for the sale of 
their product. TIherelorc, policy related to such things as minimum price, 
purchasiig prior to harvest, etc.. will have a direct effect On the lise of 
improved Seed. 

pt~is that sliiltl hc gm\cn high priorit 
!se tf itlpI o ed sccd iaIr : 

I inur in prOicts to, increase the 

- research should he o riCntCd to so l\e principal agron ltiC 
prohblenls. 

- credit that \ill strengthen marketing channels should he 
pro%idcd. 

- etnsioii agctlls. those xliO sell inpits. and fIll ers need 
trai ll '. 

inrarkcts fIi the larmir's final prduct shoiil be guarail
teed. 

144 



Maize 

German Torres Torres, Coordinator 

Advantages of Proposed Colombian Seed Project 

I. 	 Those who have developed the proposal are able to cite quantified 
data because they have made a systematic study of the situation. 
They understand the custonary practices for obtaining seed and 
know that farmers differentiate between seed and commercial 
grain. 

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

3. 	 Some organizations are already working in the zones and tile 
project can take advantage of their contacts with farmers. 

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

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

Disadvantanges of the Proposed Project 

I. 	 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. 	 It is risky to experiment %kithtile equipment and tile project's new 
strategies at tile samIe time. 

Characteristics of Successful Seed Projects 

Colombia has had some successes. Field days stimulated farmers' 
interest i seed. There was no seed certification service. Interest on the part 
of progressive f'-irmers in one community showed the demand for seed. 
Farmers interested in producing seed have 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 

I. 	 Incentives should be created for the establishment of seed produc
tion is a rural enterprise. 

2. 	 Projects of this kind should receive government support. For 
example. the g~vernmeui should have credit to support this kind of 
rural industry. 

3. 	 Policies for research and commercialization should be coordinated. 

4. 	 1fthere 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 cc-tinuity to the enterprise. 

6. 	 The enterprise should assume the characteristics of private enter
prise. 
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Sorghum 

Napole6n Puentes, Coordinator 

Advantages of Proposed Colombian Seed Project 

I. 	 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 have 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 

1. 	 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 ot' the project, good quality Imlight not be 
maintained due to poor li-eegent. which would implir the 
project's credibility over the long term. 

5. 	 The project uiav be exces,,ivclv costly. 

6. 	 There cotd be the dauger 01 introdtcing anld/o'r sipreading diseases 
heca use the small fa rne1 is not adept at controlling then. 

Characteristics of Successful Seed Projects 

I. 	 An irnprot cd ariet\ better than Nhat the farnners already have is 
used. 

2. 	 Organizations otlher than those of government participate in tile 
production a11d commercialization of seed. 

3. 	 Marketing intrastructure is adequate. 

4. 	 There is a f'ir priciiig p0!lcy. 

5. 	 A :redit poh,:y allow., financing for both capital and operations. 

6. 	 Appropriatcl, sied packages of seed :1re sold to small farmers. 

7. 	 Seed is av ailable opportunely. 

Responsibilities of Government Organizations 

1. 	 Generatio n atid transfer ot appropriate technology. 

2. 	 Production and distribution of' high quality seed. 

3. 	 Setting prices of hoth sced and final product that are incentives to 
the producer. 

4. 	 Having credit available for both capital expenditure and produc
tion. 

5. 	 Control and certification of seed quality. 

6. 	 Production of the needed foundation seed. 

7. 	 F-stablishment of'ai efficient policy for commercialization of seed. 
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8. Promotion of the use of improved seed. 

Responsibilities of the Private Sector 

I. Production of good quality sCCd. 

2. [)eveiopment of i: LI,'wLItol C or commercialization. 

3. Provision of technica! assistance that promotes tihe use of seed. 

4. -Making swed a ailahle at the right time. 
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Beans
 

Federico Scheuch. Coordinator 

Advantages of Proposed Colombian Seed Project 

I. The protect arcai has been studied tt determnme the varieties 
available, their qualities, their acceptance in the market, the 
traditional habits ot farmers in obtaining Seed. etc. 

2. 	 Seed will be produced in the ,amc arca where it %%illhe used, thus 
lowering costs for the proc,.,,sine plant and the user. 

3. 	 Since the seed ' ill hie produced locall\ ,it should be available at the 
right time in places convenient to the ftirmer. 

4. 	 The pro j-ct should establish a market for seed%where none existed 
before. 

5. 	 It focuses on 111cxisting problem in ail organized man ner. 

Disadvantages of the Proposed Project 

1. Excessive help such as credit and technical aid might create a 
dependence which would damage future initiative by the target 
group. 

2. 	 Since the project is to be managed by the public sector, it might be 
inefficient duc to excessive bureaucracy. 
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3. (iroups participating in the prrojct may he dilicult to coordinaite. 

Characteristics of Successful Seed Projects 

.ccept'heI cultivars shox\ n to be stperior it local materials are 
used. 

2. 	 Seed is packagcd in Ai/s appropriate for sale It) the small hIarter. 

3. 	 Ther'C Me aduteI diStributiol outlets. 

4. 	 Sale of seedI 1rom tile Seed e1terprist to dlistrihttors is done on I 
cash basis. 

5. 	 [1here ale sufficient prof it margitns for the seed retailer. 

0. 	 I he'rC Isade.'quate fIC\ihilit\ in the pricing ol Seed. 

7. 	 Prixatc ;and public sctcors collahorattt: inarketing seed. 

RLcommendations for Increasing Seed Production and 
Marketing 

I lcentie,+, suich as .emptin In1 taxes. shuld he used to 
stillllate ,ed pr1dlctlll. 

2. 	 lrrct,, reccivn credit should heCre:quiCd 1t use appLroved seed. 

3. 	 Price: incCltiC, shoulI Stimulate sCCd production. 
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Cassava and Potatoes
 

Anibal Monares. Coordinator 

Cassava 

There is sufficient knrowledIge of* better technologies for improved 

production of sced (sce l.Cihner. page 301). The principal nced to tran.er 

:,i those ountie ,sin which varietiesthis information to the small fa rner. 

have not been mpo\cod. t is recommended thatI lie, Iocus oil this problem,
 

as %cll as ced qualit\
 

Potatoes 

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 have been onlIV a few SuCCeSSful1 projects. 

I 	 In the Colombian state of Narino, there is a project under ain 

agreenlent between Colombia and -IollIand in which ICA (I nstituto 

('olombiano Artrpectmtriu) distribtes inlyruxeCd seed to small 

PI)Od r ,Ill a dc\cluplncnt pr)1oct. The seed projectIl r;cinMal 
filances sced for the small farme1t'lllr while his application fur credit is 

When tlhe frmlr obtins credit hc rcitnburscs thebeing processed. 

sCCd distribution proicct. Ie paCs the regular commercial price but 

scd at the right tiMe flr planting.rcCCiVCs good qtilit\ 

2. 	 Several national organizations (ICA of Colombia. INIAP of 

Ecuador, INIA ofPeru. and others) furnish improved seed to siall 

farmers in varying quantities on a continuing basis. 
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3. 	 Some serniautonoriotis orgariii/ationN. such as the Caja Agra ria 
(agricultural credit bank) ini Colombia and Chile's national seed 
enterprise, have produced seed and have had sporadic successes in 
distributing seed iosmall ftarmers 

Recommendat ions for Improving Seed Production and Marketing 

Iarmers in promising seed arca, 
to sell to ftrmers inrlareas that are inappropriat cfor seed production 

1. 	T ram naIll to produce good seed 

2. 	 Promote seed prOduction h' dvCeloping programs to share risks 
between small seed enterprises and the g'verimenlt. 

3. 	 lEnlcouraige s1all fa"rers in lowlaud areas to obtain seed produced 
in higher areas more appropriate for the produIctlion of good seed. 

4. 	 Promote tie orgaili/atio of a'ocialtions tllt facilitate tie produc
tioniand distributiol ol potato seed. 

5. 	 Improve the efficiencv of present scd producers, both govern
melCntal a.nLd private. 
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Experience in International
 
Financing of Seed Projects
 



Some World Bank Experience in
 
Financing Seed Projects
 

Maxwell I.. Brown 

Ihis paper is asCd on the author'sexperience in Burmia and on a review 
of World Bank reports. 

Bank Lending for Seed Production 

The Bank's support of seed projects has been relatively modest, with 
nine projects in .\sia an1d tilePacific fOr a total of( U.S.)$ 118.5 million and 
one in latin America Imr (I.S.) $3 million. llowcvcr, seed has be-en 
stlpp rtCd h) other agencies. and the Bank has supported many other 
projects that ha% c a seed component. 

Some Lesswis Learned 

Aniong the Bank's pci jects in A:sa are the Taral Seeds Project in India, 
the Indonesian Seeds Project, and the Bangladesh Seeds Project. 

These three projects difter greatly in their nature and their success. The 
Tarai ProJect, tile most successf,1i I was cliaracterized by good management. 
prior experience witi seed, and a good demand for seed. Some of the 
lessons \ c have learned can be summarized as follows: 

I.Success COImnCs more easily when building on a successful innovation 
(as in the 'I arai Project) rather than starting a project when the 
necessary resources, structure, and incentives to produce high 
qtali ty seed are lacking. 
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2. SuCCeSS is more easily achieved with relat ively flexible and dynamic 
Inaie orllillent. as in the Tarai Project, thall tinder atgovulnlllent 
quasi-governtiient agency in which antonomy\ is restricted. 

3. 	Large-scale. capital-intensive technology isoften inappropriate f0r 
dcehlping countries. 

4. 	Private fa rmters are nsnallIv more efficient thani pUblic-sector 
agelcies. 

5. 	tii,'mers are more !ikely to take I greater interest in the project 
when their share of the profit is assured. 

6. 	Public-sector agencies have been shown to be capable of producing 
breeder and httndation seed. 

7. Strict Liilit\ control and certificatiIl adminiterCd b\ ail imnpartial 
aelc.\ ac iIldispCiis;Ilor he t MI\ Seed. plrodntClion0 si'IeCsS 
protecl. 

N. Special considerat ion must be given to providing social arnenities ill 
pojeCl areas, not olyv for the visitine stall', lnt also tile local staff. 

9. 	Those trained throngh the project tiust be provided With enottgli 
incentives to retain their services. 

10. 	 There isa tendency to ox crestmatc the effect ixe demand for seed ol' 
crops like rice and whe.at. ,iic, are setf-pofllinated. With these 
crops. the aim of the project should bc to spread new varieties. 
There are exceptions. The Tara i Project was successfl with wheat, 
wh ich was sold to northeastertn India where wheat could not be 
stored. I lvbrids are another exception 

Context for Future Action 

The gr,.atest need in providing improved seed to the small farmer is to 
strengthen tile linkage bctween resc:ircli and tie farmer through atn 
effective extension service. To be effectiv\,, the extension service should be 
setisitive to tile tieeds ol'the farier, relay these needs to the researcher, and 
keep tile fa trier abreast of recent developmients. Too olten farmers have 
been asked to purchase seed of questionable quality, which isnot suited to 
his environmient, entails greater risks. or lacks ,ostinmeracceptilace. Thus. 
it is not surprising that "governmernt seed" gets a bad name. and farmers 
refuse to bny it. 

More than one conntry has fou,,d that li,-,he improved seed is reaching 
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thetfarmer, despite the existence of a donor-supported seed program and 

despite spending more than 2 percent of the go'eirnient's budget on 
Speld ImOre onresearch. In these cases. \,c do lt IecCsCar il\' need to 


research but we: need to reorient the work. iincreasc adaptive trials,
 

strengthei links with extension to get more feedback from the farrci, and
 

effectively reorgaiiu/e tie sstCm )f nriroving. Iultipliyfig, and distrrbu

ti'rg seed. 

loo often. xC tend to focus alImost exclusively in the physical indices of 

prodwction, blindly ignoring the financial ;iplications for the farmer. The 

most projects is that since iniproved 'ieldsbasic assumption undel.\ ing 

ha\c theen atta.ined in e\peimntCn stations, they are autonatically 

achievale by the farner. Also it is often assumed that inCreased yield will 

mean aIdditional profit for the farmer. \%ithout cotlsidering cost. There is a 

great need for properly desigit aned conducted trials aId demonstr'ation 

plots in f.arrners' fields in different ecological /orles to( mIeasure performance 

and to caltCrIrte the financial profitambiliry of each new seed varletx for 

farmers with different lC\els of proficiency. 

As a development institutiom. the iorld Bank is riaturallx interested in 

promoting the developmen t of itAsmember cimntries. Bt we go a step 

further mid make a listicti(ll betxeen success fronm the point of\ iew of 

:,ociet \ as aIM\hole. and tile impact Of the proiect on different classes of 

beneficiaries. 
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Support of Seed Projects by the
 
Interamerican Development Bank
 

Carlos Enrique Ampuero 

The IDB considers agricultural development one of its highest priorities 
in Latin America. According to the mandate of the member countries. 

agricultural development for the well-being of small farmers is a priority. 

[or nore than a decade, the I)13 has been promoting and fi ancing 
projects for research, technical assistance, and improved seed within Latin 
America and has also supported the three International Agricultural 

Research Center: in the region: ('IAT, ('IMMYT. and ('1 P. In this manner 
the ID11 ha, supported seed as related to these technical programs. The 
projects have taken different forms in different countries, according to 
local needs atd situations. The support has been through technical 
cooperation projects with nonreimbursable finds, as well as with loans. 

The Bank's Experiences 

Latin Arnerica has made outstanding progress over the last decade in 
establishing firm bases for agricultural research. Ilowevcr, there are 
disparities among countries and regions. Iowa State University has 
recently completed a study for the ID13 which shows in detail the situation 
in 22 Latin American countries. This analysis mentions the national 
progress made in those products emphasized by CIAT, CIMMYT, and 
CIP. More specifically, the Bank's experiences show: 

. Inforniation about new varieties does not rapidly reach the farmer, 
and at times the information is not readily understoood. 
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2. 	 PromotionIlln a (li ll ollstratioll It tile sm1ill ,ll.r level ;Ire ilide
qualte. Nall.V of' the dlelonstrations ire establishcd at -Xperilliellt 
StatiOIns on01) land of larg.e JllfarCrs. 

3. 	 \"I'ielics proIdiceCd , resba rch have not al\a\s responded vWell 
tinder clonditions of the SIMll flaller. Some research orgIIai/atilIs 
need to in1lpro\1e the pl'ItIhCion Il basic Seed in ordler to rapidly
illultiply it II tile aumluntls needed. The lack of llcxibility for the 
tihely InCrea.se of seed caLSeS iiiduI dlaI\ in getting seed to the 
Ia rn-Iier. 

4. 	 Seed organizations 

(a) 	 Private and public seed organizations have not given due 
attention to the needs of the small Iarmer. 

(b) 	 There are few list ribution mecha nisms f'or reachi nug distant and 
remote areas. 

(c) 	 Seed quality suffers in storage and during transportation. 

(d) 	 Inflexible and rigid seed regulations reduce the amounts of'seed 
available. 

5. 	 Seed policy 

(a) Governments do not provide incentives stimulateto seed 
production and establish the seed industry. 

(b) 	 Policy does not clearly establish the roles of public and private
orga.izations in seed production and distribution. 

(c) 	 There are excessive bureaucratic controls in seed quality 
progra ms. 

Looking to the Future 

Despite great Cforts b\ 1I1an\ or'gani/ations to I'inancially assist agricl
tural research and national Ced s sic'ites. tile opportunity for investnlelt is 
:;till great. It would bc \Cryv he,!uil to has c current information fror each 
counti\ so that financia, ieeJ could be better detcrlined. 

Project preparation isone major problem of the financial organizations.
Many times there is little national capacity to develop the projects. It is 
suggested that CIAT might expand its seed unit to aid in project 
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preparation and analysis. If this is not possible, CIAT night suggest ways 
to overcome the problem. 

In order to reach the small, limited-resource farner, it will be necessary 
to develop methods of multiplication and handling that meet existing 
limitations. Seed production and processing by tlhe sinall fanner himself 
might not be effective. It will be necessary to siiplify the quality control 
regulations according to rural conditions. Mai Vtimes regul it ioms f.oin 
developed and industrialized countries have 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. John 

These comments are made on behalf of the GTZ, which is under the 

West German Ministry of Economic Cooperation. GTZ has a mandate for 
The bank of recontechnical cooperation with developing countries. 


struction (KFW), another government agency, is charged with financial
 

cooperation.
 

Public funds currently assigned to the GTZ are (U.S.) $30(0 million 

annually. About 4(1 percent of this amount is assigned to agriculture, 

cattle, fish, and forestry. Following the criteria of the United Nations, most 

of these funds are assigned to the less-developed countries, with 55 percent 

going to African countries, 18 p,,rcent to Asian countries, and 26 percent to 

countries of Latin America and the Caribbean. 

German government policy is to give highest priority to projects that 

satisfy the basic needs of the population and that protect and conserve 

renewable natural resources. 

The GTZ is supporting a few projects of plant improvement or seed 

multiplication. There are other integrated development projects in which 

seed is a component, but none is in Latin America. 

Personal experiences about seed, which are not observations of an 

expert, include the following: 

I. 	 Frequently, 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 not available. 

3. The quality of seed in the package is not what the label says. 

Tile technology of seed il titiplicat ion is relatively simple, at least for the 
majority ofcultivated species. Neither can cost be the reason why fatrmers 
do not use improved seed, b.cause seed represents only a small portion of 
production costs. There are two problems: the marketing system does not 
function well. adtd the varieties do not meet the requirements for home 
consumption. 

Another problem not directly related to orga nizat ion of larkets, is that 
gov'ernements have made inadequate investments. It is my personal 
opinion that one problem with foreign aid is that the funds are directed to 
govern ments and not to private indust ry. 
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Program of the Workshop 

Monday, August 9 

.1.Valle-Riestra. moderator 

08:30 	 \VClcolme .I.L. Nickel 

08:45-09:15 	 Seed in the tansler of tcchlolo\ 

to tile small ta rmner R. K. Waugh 

09:15-09:45 	 Qualit\ atmd varictal characteris
tics ol sced , ,\cd 1.\ tile snall 

fa inrl IF. Poev 

09:45- 10:15 	 PrIlactices tused bv small farmers inl 
sNChCtinLg aInd ,naititaiflitig thei " 
()%V, seed .1.Douglas, 

10:15-10:45 	 l)isclis',im 

1(:45-11:05 	 Recess 

11:05-12:30 	 Panel: Practical recommendations 
of selection and production for 
tile farmer who saves his own seed D. Laing. Coordinator 

Rice I). Mufioz 
Beans 0. Voysest 
Maize .1. Barnett 
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Sorgh uii V. (uil ra.ossia n 

12:30 lunch 

(2:00-02:45 Audiovisual, This is (IAT 

02:45-05:00 Visit installations of' CIAI and 

the Seed tUnlit 

15: 15-(:45 	 Reception 

ltuesday, August 10 

F. (GoieZ.Moderator 

OX:I 5-1)9:2) Recolnlmendatios fir th% fl..Irner 
to dr\ and store. his own seed I.. (;. Villa 

09:2(0-10(:20. Seed qlualit.\ guidelines for the 
small l'arcr .I. l)eloche 

1(:20- ]0:45 Rcc:ss 

1(:45-12:3) Guidelines for selecting and pr()
dulcing reF,roductie mlater-ial ofl: 

('.assava .1.Cock 
Po)l.tto A'. Mo)Illars 

12:3) 	 lIunch 

02:10-(15:)(0 	 \VWorkshop luroupcd h\ crop,) ol 
1he1 r1CdInct ion. select iou. han
dlinm' and ,trIaC of hi, il seed 
11\ the arIlirC (oowdinators 

Rice 	 I). MNii 
13,ea us, (1. \o<, ses, 

Nlai/c .1. Barnett 
Sorgum V. (iuiragossianl 

('aSlI ;ad potatoc.. (ock an1d A. Monar.s 

Wednesday, August 1 

A. llChin a. N )ICderablr 
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08'15-09:01 	 Selection of, appropriate \arictic, 
I'mit Small fartherl, .I. xVtltllc\ 

09:00-)9:30 	 Some conw,.dritiori in the dwc'c
hl()pllln ()I' 	 ;1 pr()IIl ate tcl o o 

gy l(or small larnIers Nf. Svisher. cl. a/. 

09:30-10:31 	 Panel: Factores , hich affcct de-
CiSio, S hs tile ,mall tarmer a1oLlt 

the adoption ()I llc\, karictic, M. Swisiher. ('oordinator 

R+ice 	 RZ.lP+),ada 

lcanl s R. \'¢lasqit/ 
.Nhi/c .1. Blarnett 

S"+1 lh 1 NI. "Io ei r( t/la 

1():3()-11.45 	 l),iscussim 

10:45-11:15 	 Rcces, 

11:05-11:35 	 PanCl (continued) 

('assava .1. l~o,,ano 

1)itatlCs A. Moares 

11:35-11:45 	 D)isctssion 

11:45-12:30 	 Fmtcnsionil i tlds that ha'.e pros 

enl succestu'li to illri0dlCnC11,e
 

varietics and increase tle utC (t
 
sced 1F.Nartine/
 

12:30 	 l.unlch 

02:00-05:00( \\ork,,hop on action that should 
he taken in the genration and 

trltister of teehnlo. H)oder 1t 

increase the u( I innlrscd ced 

1wvtihe small farlll l-rlpsou ll.ga-

IuJIed hv reLimn) 

ia/il. Smutheirn ('olne. 

and N'6xico C. C. de Queiroi 

Central America A. Pinchinat 

Aidean Zi 	 a L. F('.ihavel 
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Cololmlbhian 	 pro\,ect .1. N, i, 

Thursday, 	August 12 

C. Montcs. ni ideator 

0)8:15-08:4) 	 Seed as a cottagce illdtilsll F. Ptiy 

08:45-09:45 	 ('oopcratn\c s as produceIs alid 
distributors of iirvCed seed .1. l+¢\ 1ren/ 

t):45-1():45 	 ( i. crCdiI. sItlsidii', alld IlntCl

chang oL sdcd U. U. de tirolli/ 

10:45-11:0)5 	 Rcce,, 

11:05-12:3) 	 Panel: Il wcence, ill marketing 

sCLI It) snllall f'al-11culer 

( iirat ial R. Velasque/ 

II Sal,.adti N. Puentes 

Nkl\lCO (U. l'r ", 
()Utswuc aitin 

,,\ nucrica R. IPalikval 

12:30 	 L.unch 

02:00-02:45 	 Production of seed of maie and 
bela.'s s all ai.snal illdtlry for 

smaI! farmicrs in t\\o areas ol 

Colon1bia: a prcliilriiar feasibili

t\ mild\ R. Velasquez 

02:45-06:0)0 	 Workdhop on strategies to( in-


CI'ISC the prIloLdictioll alnd marll

keting of impro\ ed seed for the 
small farmer 

Rice R. Posada 

Beans F. Scheuch 

Maie G. lorres 

Sorgh utin N. Puentes 

(assava and potatoesA. Moiares 
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Friday, August 13 

.I. \'allc-Rie.,lr Nhndcrainr 

X: 	15-10:3() International Iunti ill ,upport )I
 
pru.jccas
 

\V\ ) id Ila ilk M. Brm%nvx 

I I)M 	 C. n rofI1p 
(;TIZ 	 G. ,John 

1(0:30-11:01 I)ict ,i f 

II:00- 1:2)0 Rcc 

11 2(-)! :)) (onclusion" of tile work "iops 

0. 11-1)02: 1(0 I lich. c", ng ",.vion 
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CGIAR 

C I(AT 


('IN1 N')"I" 


('[ P 

('. S\ 

C'IIS III.IAS 

GTZ 

ICA 

ICTA 

ID13 

IICA 

INIA 

N1)1)P 

O(CCP 

PRONASE. 

Glossary 

(_'onsultativc (Irmip on International Agricultural 
Resca rch 

Centrto Intcrnacional de Agricultura Tropical 

(cnntl IntCrnacIMnal dc NcIOraN1cnto dC Mai, y
"lrigo 

('cntroelntcrnictinadc ha Papa 

('oopctati\e I.caguic (l the tSA 

"ecJ ()Seed.rgli/ati n (d the ('olhnhian Agricultural 
('redit Bank 

\Vest (GerIan ()rganiiati(,n for Technical 

Instituto (olombiano Agropectnario 

Instittto dc (iencia Tcchinolooia Agricola 

Interail'erican )evelopment Bank 

Instituto Interamiericalo de Cooperacion para Ia 
Agricuturra 

Institutt Nacional ic Inm estigaciones Agricoas (Me
xico)
 

National )airy I)evelhopment Board (India) 

Oilseed Grosers Coopetative Project (India) 

PlrodnetUora Nacio0nal (ILeSCenilals (MCxico) 
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Participants 

Argentina 
M'aria Hlena 11iastoi./a 
IFacultad Lie ('icncias :\gropecuarias 
CasillI ide ('o rrc() No. 509 
C6rdCoba 

.Jefe I )o. Iiltcilia 
Fi:lCuII.Id tie (iCInCiS .\6CIZrItS \1 [orestales 
I Illivesidad \h1.rt Sall Sitn161 

CochabaIhai 

Brazil 
Francisco Paidlo (liacchlio 
Diretor 
FscoIt Lie Agronomia - FI3A 
44.380) Crui dais Almas 
Balti,Ia 

(al-Io ('sar I )c 01)icrt 
Cooid . Seiiicilics 
IFmprcsa Braiileir;i de A~ssist. I'm. 

S L I/Noric. Q S5I5 Bloco C I otc 03 
Blasilia 
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Eugenio MIartinez 
In vestiI ad or 
Fundacioni Rockefeller 

('hctc do IDcpa rtalicflto de IFcoil. Agric. 

IINcolad c \Cdo~ a i ni. Fed. Bauhia 
0-11/ das Al as 

\\ Iircr Rodri!LICS Silixa 
IPcsq~u isadi r 
IA\PA R 

,\ijjloc ( )ii m pI \"ascorccios Neto 
SeCcrctario1 I\CCHOli\ dal ('0m1iiSio 

NaiciO1nai1tic SC~lIC11Ms 

Fsplanada; dos. %jilistel-los - Hio0co -D''- S;ala 518 

H'lia 

I~.i.I Icrnao A\INI R.
 
,\,I'.ttcja lT3cnica I Iesarrolln R~ural)
 

lmc i
 
M teein
 
(11-acdmo tha ~ 

Iflstitut() (olmilhiano Agropecuario - ICA
 

NI i Iauei
 
San! aFl der 

Nelsonl (astella r
 
Prolesor dit ('u11l\x S
 
IUixersidad Nacioriad - Colombia
 
Apa rtado Atrco 237
 
IPahiira
 

Nestor Castro G.
 
.Ieiec Sccei~n 1)istritos Desarrollo Rural
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IC A
 
Apa rtado Ai~co 1511 23 FI Di uado
 

BogoltIa
 

Director 

I CA
 
[)ia conal 22 C No. 2;~61Apto. 41)7
 

flogm I
 

!'Ioilotora dc LoI-m11"I Asocialtivas
 
Central dic ( oopcr-amix i Rchorii *\waria
 
Rea! lia lotpc 1-2014
 

(onct-lioih 

(alicI (. No, 37-05 

PBIiiii II 

.1cc1(11.1l amloi ~octo(oonoAciii 

(alla Popular 
Apa rtad( \tle(vc I IQ 

A rid MIartinc/ 1P. 
lieAg.r~mo tAscsor 

Pro\'coo( Cloiplh)o A\Icnnii 

A.partado A&rco 1119 
TunI'tii 

Carlos A. Miartinne/ R.
 
11it"CtOi
 
1csa rrollo Rural. ReiIonl N.S.
 
ICA
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Apartado A rvo No. 10140
 
Cali
 

Rafael Mcrchin
 
Director Colomhiano Programa Ccio AleIm"It
 
Cra. 10 No. 20-50
 
Tu rtiav 

I) I noC NI uIFOZ Ictancourt 
)ircctor Nal.
 

Programa ic Inmcstigaci6n Arroz
 
IC A
 
Apartado A rco 233
 
PIaln ira
 

Pcdlo ()vicdo l)ia/ 
Asistente 'cnico, Mcrcadeo
 
CI'ORA
 
( -Crrra56 No. 51-69
 
Mcdcllin
 

Carlos Panto.a 1..
 
C(oordi'ndor A tiste TecIol6gico
 
IC I*-,
 
F'asto 

(;cr1n0lPXrc, Restt'cpo
 
Protfcs, it
 

PIoitccnico (olomnbiano
 
Apl'tado AtC~eo 4932
 
Medellin
 

lFahil Pilnia
 

Consultor 
Calle 112 No. 49-26 
3ogoti 

Alberto Rohledo 
Profesor Fitonicloraliclnto Cultivos 
I Jniversidad tdc Caldas 
Apartado A~rco 275 
Maltli/ales 

A'narando Rodriguez 13.
 
Coordin.ador Nal. Programa Tuberosas
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ICA 
Aptardo Adreo 151123 El Dorado 
Bogolui 

Carlos A. Silva 
,Iefe Divisi6n Senlillas 
ICA 
Apartado Adrco 7984 
Bogotal 

Manuel Torregroia 
Jleft Divisin Agropecuaria 
ICA 
Apartado Adrco 151123 El Dorado 
Bogotal 

(iermI'il lorres Torres 
Director 

CR'ESI:MI .I.AS - Caja Agraria 
Calre 16 No. 6-66, oficina 2704 
llog( )tai 

lranc() Alirio \allejo 
Pro'cso.r Cie Fitonlicjorailliento 
IUniversidad Nal. ie Colombia 
Aparlado Acrco 237 
Palnmira 

NLstbor V\crgara 
C)orldinlador Nal. de Semillas 

NMinistcrio Cie AgricUlttlina
( arrera 10a. No. 20-30 Oficina 702 

I og( I Ia) 

Jaime Villa nivar M. 
ICA 
MNilaga. Santander 

RllhdrJ 1). Z 'lratc R,. 

Profcsor Asociado 
lFicuhIad Cicncias A'gropecuarias 

Apartado Areo 237 
Pal miira 

laime Naxas 
Sub-gcrcntc Invcstigaci6n 
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ICA 
Apartado A~reo 7984 
Bogoui 

Luis Gabriel Villa 
Consultor 
Carrcra 34 No. 8-39 
13ogoula 

Centro I oternacional de1Agricult ura TropicalI (CIA]') 
Aparladlo A~reo 67 13 

.loS6 \alle-Riestra. Djirector Cooperac:i6n In1ternacionial 

.lrncs Cock. Coordinador Progrania Le Y'ica 

OS\v.'aIldO \'OVS',s' Aigrononiia Frli l 

Jhatlil loaa\,ollc\.n snas Cu\rro Frjo 

Jamecs B~arnett. Proeranlli: M\ai/. ('ININI VT 
J0)1n1SO:1 F~. lDotilaS, (001dinador.% Unidad Lie SenIilaIS 
ledericHO POC\ I-'S peCiilt SCenijilaS. I Jndad Lie SCeniuilaS 
.Josephl C011&. A'Sociado Ca paci Ci16n . tinidald Lie Senilllas 

Costa R~ica 
Antonio NM.Piniciiat
 
(OORdinador- C(oIin.3 Pr'OdUC6n1
 
I I C A
 
A\lartaLdo 55-2200) Coronado(
 
Sall JoS6 

Orlando Ranmirez. 13. 
Di rector F Jecu tixo 
Oficina Nal. de Senlillas 
Apa rtade 10.309 
Sall J1ost 

Urias Uga Ide Va rela 
.Jefe DIeparltalinto Agrot~cnico 
('onsejo Nacioll LaIdeProducci6n 
Apa rtad' 2205 
Sanl .IoSt 

N'ar-aret F-.Smiith 
h Io)llior-ador. 
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CATIF. 
Turrialba 

El Salvador
 
Napolcn A. Puente M.
 

)ivisibn de TUcnologia de Senlillas 

ISIAP 
Apartado Postal 885 55 
Santa "Ilcla 

.lcflc 


Guatemala 
Robe rio Rcn2 Vcl"isqu e 
Consultor 
Ira ('alle 50-38 Zona II 
(Guatcmala 

I|aiti 
Robert ('heaOc\
 
Chief of Party and Cereal Agronomist
 

IJSAI I)/I ait
 

P. 0. lo 1634
 

Port Aul PrincC
 

londuras 
.hos \Valtjcr-io (clicsC (astrillo 

li.cargado Proyecto Invcstigaci6n Yuca
 
Ministerio dc Rccursos Naturales
 

Apartado Adrco 309
 

"legcCigalpa. D.C.
 

Rica rdo (crt-atI F.
 

Asisteltc Progrania Nal. de Semillas
 

Secrethli, Rcculrslos NatUl'ieCs
 
Apairlido Polstal No. 309
 

Tcgucigalpa 

Rafael A. Martinci 

Coordi nad )r Naciomal tic Seniillas
 

Secretaria RCcursos Naturales
 

Apartido Pos;tal 309
 

Victor Manoel S~inchi'e 

Coordinador Regional Programa de Semillas 
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Secreta dIe Reco rsos Nani rales 
17 y 2(0 C:d.1c -'C 
Barrilo Lais Pal mas 
SaI PiIldO SuIk 

N1~xico 
Joel Arteaca 
JedeIC1)partamento Nacional 
PRON AS I 
Progreso No. 3 
Covoaci~nl N'k1cio. 1 F. 

\'artan ( itiliragossianl 

C(IN1MY[I 
1.oldre\ 410 

NICxico 0. 1). 1:. 

.Ietc de SIII-IProgra ma SN ICS 
SA, RI I 
([L!(baci . Sonora 

PRON ASFI 

(Culiacanl Sill. 

Associate I ircctoi 
M'aize P~rog2ramf 
CIMMYT 
Mexico. 1)1:. 

Pana m 

Secrela rio I4cCLItw o 
Comitc Nacional dIc Semillas 
ApartadILO 11096 
Pailanim 6 
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Paraguay 
Milciades Artecona 
Coordinadhl "Jl'ic( 
Ministeri dcdeAgricultura y (anaderia 
S.,rvicio Nacional de Semillas 
i. R.dc Francia v Ruta 

Perti 

Fernando ILeciina 
.Juinta Accrdc d (' taigena 
P.O. Box 3237 
lama 

Anihal Monares
 
I ICOI1OII1 ISl1.I
 

('ellinr Internacional de Ia Papa 
Apartado 5909 

C'al',o Montcs B. 
\scsor ie la ,Ila1tlra. 
Instituto Nacional de ln\'estigaci6ny 

Pruoci6n /Agropectairla 
Arnaldo Mi i' que/ 30)9
Il.ima 

Federico Scheuch 
Au-rionio Progrania Frijol Peril 

('1 AT 
(iral. Borgofr 1080 
Lima I 

United States 
Maxwell Brown
 
World Bank
 
Il1 II Street N.W.
 
Washington, D.C.
 

.1.C. Delouche 
Seed lechnologist 
Mississippi State University 
P.O. Box 5267. 
Miss. State, MS 39762 
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I fl\'CtyiLaciofl/ \ csi~mn tie Sistenias Aigropecua rios 
I f lersidd deCFlorida 
Soil ScieceC. 

101 Nc~cII IHll 

P. (. 771663 
stca iNbo SpiNOV!. 

Ca rlos A\nipn.. C6 
intnilcricali Dlo'~pmnft Bank 

\\a~dininn. D .(-20577 

Ch~(riq~a1(;I\/1naic 11. 
Iclc lPro~cctn de scnlka Basica dc Ma~i/ 
lIodo Nacionbil dI ic~1iIco Ag.!ropcna rias 

BemtrIi I ICI 1)IC/ dic NLI.CIa 
JICc Lie la sccci(,nI dc sciniIla, eni ci ([NIAP 
1011(11 Naionlal de I'cstiiiones Au ro~pecumiis 
Apa rido 4603 - 21(M2 
NMaracay 
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