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PREFACE 

The Network on Bean Research 1n Afnca serves to st1mulate focus coord1nate and mform 
research efforts on common bean The network 1s orgamzed by the Centro Internacional 
de Agncultura Trop1cal ICIAT) through three mterdependent sub reg1onal networks for the 
Great Lakes reg1on of Central Afnca for Eastern Afnca and 1n con¡unct1on w1th SADC for 
the Southern Afnca reg1on 

The common bean Phaseolus vulgar1s L 1s grown by small farmers on nearly 4 m1lhon 
hectares 1n Afnca In much of th1s area concertad efforts to 1mprove product1v1ty 1n th1s 
crop started only w1th1n the last 1 O years although a few countnes 1nclud1ng Rwanda 
had developed act1ve research programs much earher More bean vanet1es are now 
ava1lable from research but reports from many countnes suggest that convent1onal 
approaches to the1r d1ssemmat1on have been d1sappomtmgly slow 1n ach1ev1ng 1mpact for 
farmers and consumers 

Th1s volume 1s the f1fteenth 1n a work1ng document senes that serves research on common 
bean 1n Afnca lt draws on f1ve years of mterdiSCiphnary research on seed systems carned 
out 1n the Great Lakes reg1on of Burund1 Rwanda and eastern Za1re w1th fmanc1al support 
from the Sw1ss Development Cooperat1on (SDC) 

Two other papers 1n the senes analyzed bean seed channels 1n th1s reg1on (No 13) and 
documentad the 1mpact of 1mproved chmbmg beans 1n Rwanda 1n wh1ch these pnnc1ples 
played a v1tal part (No 12) Takmg a strateg1c approach to seed systems startmg w1th 
vanety development rather than after a vanety has been 1dent1hed 1s also hkely to be 
apphcable to many other crops and 1n other reg1ons 

Two assoc1ated senes of pubhcat1ons Workshop Proceedmgs and Repnnts are also 
ava1lable Further mformat1on on reg10nal research act1v1t1es on beans 1n Afnca can be 
obtamed from 

Pan Afnca Coord1nator CIAT PO Box 23294 Dar es Salaam Tanzama 

Coordmateur Rég1onal Reseau pour 1 Améhorat10n du Hancot (Phaseolae) 
dans la rég10n de 1 Afnque Centrale (RESAPAC) P O Box 2704 Arusha 
Tanzame 

Coord1nator SADC Bean Network P O Box 2704 Arusha Tanzama 

CIAT Eastern Afnca Bean Programme PO Box 6247 Kampala Uganda 

Roger K1rkby 
Pan Afnca Coord1nator 
CIAT 



ENHANCING SMALL FARMER SEED SYSTEMS 
PRINCIPLES DERIVED FROM BEAN RESEARCH IN THE GREAT LAKES REGION 

by LoUise Sperbng Urs Sche1degger and Robm Buruchara' 

INTRODUCTION 

New bean vanet1es can help boost small fanner agnculture Low 1mt1al mput and low mamtenance 
they are easlly Integrable 1n ex1st1ng even complex cultural systems Yet new cultlvars reahze the1r 
worth only when they can be accessed and sustamed by smallholders Wh1le Afncan natlonal 
programs devote the hon s share of the1r budgets to vanetal 1mprovement the research 
componen! often stops once the genetlc matenal1s 1dent1fied Mult1phcat1on and dlffus1on of seed 
are regarded as funct1onal tasks- w1th the result that fonnal systems are relatlvely standard1zed and 
centrahzed Seed multlphcat1on and d1stnbut1on are seen to present challenges 1n the sense that 
any mass reproductlon presents challenges techmques are known they are somet1mes hard to 
execute effectlvely 

Worlo. underway m the Great Lakes suggests a d1vergent v1ew concemmg seed sectors Far from 
funct1omng well understandard1zed models seed systems need to be tallored towards the cl1entele 
as well as towards the agro-ecolog1cal env1ronments they serve-much 1n the same way vanetal 
matenal needs to be ta1lored Fmdmgs from the Great Lakes w111 probably be most relevant to other 
reg1ons wh1ch typ1fy mtens1ve small fanner agnculture on the margms The agro-ecolog1cal 
systems are h1ghly heterogeneous w1th stressed mches stlll fanned e g those w1th poor soll 
fert1hty Beans are pnmanly produced for home cons1.1mpt1on and wh1le they are often well 
manured they rarely benefit from purchased mputs 

Th1s papar synthes1zes five years of research on bean seed d1stnbut1on and mult1phcat1on 1n the 
Central Afncan reg1on and suggests bas1c pnne~ples for enhancmg the development of sustamable 
seed systems Whlle our pnme focus has been on new cultlvars many of the lessons also apply 
to seed mtervent1ons mvolv1ng fanner vanetles 

PROBLEMS FROM ABOYE ANO BELOW 

Concems w1th bean seed multlphcat1on and dlffus1on of new vanetles emerged from stud1es m both 
the supply-s1de and demand arenas 

The authors worked together as anthropolog1st agronom1st and coord1nator and plan! 
patholog1st respect1vely on the CIAT team based 1n the Great Lakes Network 
Comments canto forwarded to L Sperhng E 11/2 Vasant V1har New Delh1 India 11 O 057 
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The formal sector 

A Great Lakes (Rwanda Burundt and Zatre) bean seed conference tn 1989 htghhghted 
constderable dtscontent by all partners of the formal seed chatn (Sperltng ed 1992) E ven the term 
seed ttself emerged as htghly controverstal and parttctpants referred to tt emphastztng dtfferent 

entena and standards tncludtng 
Genettcs [peñormance of vanety and entena of Dtstmcttveness Homogenetty Stabthty 
(DHS)) 

Phytosanttary quahty (seed born fungal bactenal and vtral dtseases) 

Phystcal quahty (punty humtdtty tnctdence of mechantcal damage rate of germtnatton) 

Quanttty/avatlabthty (where when at what pnce) 

Many parttctpants dtd not dtsttngUtsh among these wtth the term tmproved seed betng used by 
each to refer to the one or two aspects whtch he/she found most relevan! Thus seed producers 
reproached breeders for not havtng really better vanettes Breeders reproached the seed servtce 
for not productng and dtstnbuttng thetr vanettes suffictently Seed control representattves cnttctzed 
htgh tnfectton rates of seed wtth bactena and vtruses whtle producers pomted to the htgh costs of 
pesttctdes (needed to control fungal dtseases) Controversy also arose asto the relevance of DHS 
entena tn a regton where most beans are culttvated tn mtxtures Typtcally no results were 
presentad as to how tmproved seed or clean seed mtght be supenor to farmer s seed save for 
the genettc componen! 

The economtc analyses or lack of them suggested a damntng assessment of the seed system 
m~t were trytng to perpetuate No demand esttmates were presentad for any of the three 
countnes and productton costs for tmproved seed vaned from two to stx ttmes the market pnces 
for bean gratns Htdden substdtes were tolerated tn most seed multtphcatton operattons wtth 
tmportant shares of productton sold to development proJects or tntermedtary organtzattons whtch 
tn turn substdtzed sale to farmers at reasonable pnces Many of the tnstttuttons stmply refused 
to calculate the productton costs for seed as tt would be unreasonably htgh Hence the fact that 
most of the seed produced could be sold was by no means a proof of true demand for formal 

sector seed 

Evtdent from the conference was how ltttle the formal seed sector knew of tts own tnternal 
peñormance or of tts effect on tts chent populatton of farmers Subsequent research helped to 
better dehmtt sorne of the concerns One study tn Rwanda (Gnsley and Sperltng ms ) traced the 
dtffuston of seed from the Government Seed Servtce to development pro]ects who act as 
tntermedtate multtphers and dtffusers The relattonshtp between seed recetved from the servtce and 
that dtstnbuted to farmers showed a pattern of shnnkage or what mtght be terrned a negattve 
multtphcatton (Table 1) The selectton of vanettes on offer also showed btas the vanettes multtphed 
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1n h1gh vol u mes were mostly of larga grams SUitable for fert1le so1ls S1gmficantly the cultwar RWR 
221 was not offered by the seed serv1ce although farmers placed 1t among the more des1red 
cultlvars the serv1ce dechned to dlffuse lt due to 1ts suscept1b1hty to rust 1n the1r low lymg 
centrahzed mult1phcat1on plots (Th1s problem proves of m•mmal1mportance 1n farmer s fields ) In 
1ts present form the seed serv1ce 1n Rwanda reached 1 1n 600 bean farmers (Sche1degger 1992) 

Table 1 Seed mulbpllcat1on rates from Rwandan Seed Serv1ce to 
development projeCts (1985-1991) 

Vanety Seed d1stnbuted by Gra1n SIZe Seed d1stnbuted to 
Seed Serv1ce (kgs ) farmers 

-----
Seed rece1ved from 

Serv1ce 

.!hmb 
Rubona5 51 887 L o 58 

lk1mmba 3481 S 2 27 

Bataaf 4878 M o 55 

K1lyumukwe 18 159 L 053 

lkmyange 9 316 M o 74 

Urugez1 150 M 1 o 
K1rundo 560 M 42 

Cllm~c¡ 

G1seny1 2 b1s 17 345 L 1 03 

Urunyumba 15 570 L 043 

Umubano 14 225 M 154 

Puebla 5507 L 1 48 

Vumnk1ng1 1999 M 045 

Muhondo6 4143 M 043 

Ca¡amarca 1342 L o 11 

Source calculated from Gnsley and Sperhng ms 
Gram s1zes are charactenzed as small (S) med1um (M) and large (L) 

Farmer to-farmer dlffus1on 

Analys1s at the farm level h1ghhghted still other seed 1ssues Beans be1ng a self polhnatmg crop 
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researchers had tac1tly assumed that on farm tnals a spate of them m1ght help to move genet1c 
matenal fast and w1dely As common w1sdom on farmer to farmer d1ffus1on d1ctates vanetles 
move themselves Yet stud1es of the tra¡ectory from on farm tnals of three of the L lnstltut des 
Recherche Agronom1que du Rwanda s (ISAR s) more popular bush cultlvars showed d1fferent 
trends G1ven the small s1ze of farmer plots the 1mt1al d1stnbut1on of seed to another farmer was 
generally delayed 2 3 seasons w1th many farmers not d1stnbut1ng over s1gmficantly longer penods 
The c1rcle of d1ffus1on preved soc1ally narrow best fnends close fam1ly and 1mportant ne1ghbors 
rece1ved seed but certa1nly not all who asked Further the speed of dlffus1on dlffered s1gmficantly 
among vanet1es those h1ghly productlve that IS h1gh multlphcat1on rates and grown 1n fertlle and 
more stable env1ronments moved qUickly Those targeted for stress env1ronments had lower 
mult1phcat1on rates and more erratlc product1on chmates (e g drought prone less fert1le solls) and 
moved much more slowly Surpnsmgly vanetles h1ghly apprec1ated by farmers sometlmes 
d1sappeared from the1r plots altogether Seeds of the new vanety could be lost due to agro 
enwonmental vaganes suffered by all vanet1es the local as well as the exot1c Soc1o-economlc 
factors m1ght also force the farmer to stop sow1ng she could falllll and abandon the new crop or 
more often among the peor m1ght be obhged to eat the seeds Wh1le local vanet1es could be 
reacqUired from ne1ghbors or local markets access to new cultlvars preved more restncted 
(Sperhng and Loev1nsohn 1993) 

In sum ne1ther system the formal nor the farmer to-farmer dlffus1on process (here from on farm 
tnals) was perform1ng as env1s1oned 1n terrns of movmg new cultlvars 

DIAGNOSIS OF INFORMAL SEED SECTOR DISTRIBUTION ISSUES 

lmtlal stud1es had 1gnored how most of the farmers get most of the1r seed Focus1ng on the 
formal seed system researchers has long left bas1c questlons unanswered D1d farmers 1n the 
Great Lakes obta1n seed off farm? lf so how large were the1r needs? What channels d1d they use 
and why? Were certa1n seed charactenst1cs more valued than others? And the ultlmate quest1on 
could seed prov1S1on strateg1es for new vanetles benefit from bulldmg on Informal mechamsms? 

Seed system d1agnost1cs of the mformal sector were subsequently camed out 1n all three Great 
Lakes countnes 1n the South K1vu Reg1on 1n Southern Rwanda and 1n three ma¡or bean growmg 
reg1ons of Burund1 2 Farmers were chosen randomly w1th all wealth classes representad and 

2 For detallad results see 
Sper1mg L (summary) 
1992 Analys1s of bean seed channels 1n the Great Lakes Reg1on South Klvu 

Za1re Southem Rwanda and select bean-growmg zones of Burund1 
Seventh Reg1onal Semmaron Bean lmprovement 1n the Great Lakes Reg1on 
of Afnca Goma 2-6 November 1992 
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mterv1ews were held by preference w1th adult women those most expenenced and knowledgeable 
of bean seed Perhaps only the Burund1an findmgs can be extrapolated to represen! countryw1de 
vanatlon The Southern Rwanda and South K1vu stud1es random w1thm bounds represen! 
mterests pnmanly of smallholder non-commerc1ally onented farmers 1ndeed the majonty of the 
populat1on 

Severa! of the findmgs sketched below d1rectly affected the des1gn of subsequent 1ntervent1ons 

QuantJty and ongmal sources of seed plantad 

Overall the quantlty of bean seed planted by farmers 1n all three countnes 1s relat1vely low 
Annually farmers 1n the m1ddle mcome range plant 24 34 and 81 kgs for Rwanda Burund1 and 
Za1re respectlvely w1th seed use per maJor season varymg between 10 and 45 kgs-the latter bemg 
but half a bag (Sperhng summary 1992) Most farmers 1n South K1vu Southem Rwanda and 
Burund1 (upwards of 70%) obtamed the1r ong1nal seed from relallves usually the man s parents 
The couple often resides near these relatlves and such seed 1s preferred as 1t 1s sa1d to be well 
adapted locally W1th bme however many had also made parllal mod1ficat1ons m the compos1t1on 
of the1r seed stocks ( 40% for the Zaman sample 60% for the Rwandan and 22% for the Burund1an) 
w1th a good number changmg the1r seed stock completely ( 14 lo 18 /o and 61 lo respect1vely) Seed 
acqws1tiOn mclud1ng vanetal compoSit1on 1s very dynam1c 

Sources of bean seed 

Many channels ex1st for acqUinng bean seed (Table 2 hsts 11) ) w1th dlfterent types of farmers 
g1vmg preference to speclfic outlets In all Great Lakes countnes about three fifths of the farmers 
obta1n at least sorne of the1r seed from the1r own product1on ( own stock ) (Table 2) vanous 
markets be1ng the other very s1gmf1cant source When farmers speak of market sources 1n South 
K1vu they are generally refernng to the many decentrahzed markets at wh1ch farmers themselves 
may sell the1r own bean seed hence the categones market general category and market farmer 
merchant are not well dlfterenllated for the Za1nan data In Rwanda and Burund1 m contras! 
farmers clearly d1st1ngwsh among the large town markets ( market general category ) the town 
wholesalers who own the1r own shops ( large merchants ) the decentrahzed country or bout1que 
vendors ( local merchants ) and the farmers who sell the1r own harvest m town or rural market 

(con t) Case stud1es 
Rwanda 
Za1re 
Burund1 

L Sperhng U Sche1degger and B Ntabomvura 
T Musungay1 J Murhand1k1re and L Sperhng 
S Walls B Sm1th L Sperhng and L N1yobampampa 

Only the last Burund1an case study was also pubhshed separately See Walls et al 1992 
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placas ( market farmer merchant ) Seed quallty dtffers among these merchants as does the 
poss1b1hty of obta1mng credlt against futura harvest Farmer merchants are relatlvely rare m 
Rwanda as farmers who sell (or exchange) the1r own product1on usually do so m the countryslde 
as one neiQhbor to another' (hence the category ne1ghbor' ) Th1s category of ne1ghbor" for seed 
1s httle found m the South Klvu reg1on In terms of the market overall the Burund~an analyses g1ve 
an 1dea of 1ts surpns1ng 1mportance among th1s populatlon of pnmanly subs1stence tarmers on 
average ~ Burund1an tarmer purchases 5 4 kgs from the market season A (September to 
January) and 15 kgs for season B (February to June) 

Tabla 2 Percent of farmers who relled on a particular bean seed source durmg the 
pnne~pal growmg season 1991-2* 

Source 

Own stock 

Relat1ves 

Market 
General category 

Market 
tarmer seller 

Market 
Smalllocal merchant 

Market 
Large merchants 

Ne1ghbors 

Development 
ProJect 

Church 

Cooperabve 

Natlonal Program 

Government outlet 

Za1re 
(N==194) 

59 

58 

1 

1 

Rwanda 
(N==144) 

63 

9 

11 

3 

9 

10 

3 

1 

1 

F1gures exceed 100% as farmers may use mu1t1ple sources 

Burund1 
(N=248) 

66 
1 

24 

12 

11 

3 

4 

3 

<1 

<1 

Use of the two majar categones of seed channels- own stock and market (the latter bemg a 
compoSite category of all market types )- vanes conslderably by wealth In all three reg1ons only 
about half of the poorer farmers can draw on the1r own stock for lillll quantlty of seed 1n contras! 
to the wealthy all of whom use the1r own harvested seed for at least one season of the year (Table 
3) The ncher farmers seem to use markets to find select genet1c matenal rather than to top off 
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or fillm for 1nadequate seed stocks The rehance of the poor on the market 1s quant1tat1vely and 
quahtat1vely dlfferent In the Rwandan sample 33°/ of the poor purchase 100% of the1r seed at 
least one season m Burund1 70% purchase all of the1r seed for at least one season and 1n Za1re 
52% rely totally on the market for one season (These talhes exclude those who depend on the 
church or the state for free seed) (Sperhng summary 1992) Farmers lament they may even 
consume the1r enbre crop green e1ther the pods or the fresh seeds Most are seek1ng somethmg 
to put m the ground that wlll sprout the concem 1s for seed quant1ty not for refmmg cho1ce of 
vanet1es 

Tabla 3 

Own stock 

Poor 

Med1um 

R1ch 

Martlet 

Poor 

Med1um 

RICh 

Percent of fanners usmg the two maJor seed channels 
season 1990-1992 

A 

51 

65 

80 

66 

40 

13 

la1re 

B 

49 

64 

100 

60 

53 

17 

Rwanda 

A 

44 

63 

91 

46 

36 

6 

B 

62 

85 

100 

26 

5 

o 

Fanner assessment of good seed and seed channels 

by soetal class and 

Burund1 

A 

55 

81 

100 

51 

22 

4 

B 

34 

73 

85 

80 

52 

32 

W1thm these econom1c constramts however farmers try to max1m1ze the1r access to what they 
cons1der as good seed In descnbmg des1red charactenst1cs Rwandans (N=89) focused on 
vanetal aspects m 76% of the responses (emphas1zmg adaptedness to local cond1bons and 
earhness as des1red tra1ts) w1th phys1cal or phytopatholog1cal tra1ts representmg the rest of the 
entena c1ted (good phys1cal appearance good germmat1on and seed treated w1th pest1c1des) 
Burund1an responses were s1m1lar (Table 4) vanetal aspects were part1cularly c1ted (65% of the 
responses) wlth a preference for small gramed seed ( does well on our poorer solls and 1s 
econom1c to sow ) A key findmg was that formal seed serv1ce concerns such as good cond1t1onmg 

or healthy seed were g1ven httle prommence as farmers feel they can readlly control these aspects 
themselves The health of farmer produced seed 1s explorad m-depth below 

G1ven the vanetal emphas1s farmers generally prefer to use m1xtures long testad on the1r own 
farms as through a process of select1on such seed 1s regarded as well adapted to the farmers 
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spec1fic agronom1c cond1t1ons In Rwanda and Burund1 m terms of both genetlc and phys1cal 
quabty second best seed 1s sa1d to come from ne1ghbors whose plantmg cond1tlons m1ght be 
Similar and who have an eth1c to dehver well-sorted beans (e g not broken 1mmature d1scolored 
or damaged m storage) (see also Sperhng m CIAT 1988) In Za1re such ne1ghbors seed may be 
found at the market where buyers search for faces and/or vanetles w1th wh1ch they are very 
fam1har S1mllarly Rwandans and Burund1anssearch hard among market stalls to find a) vanebes 

they bebeve wlll do well and b) seed wh1ch 1s free of ev1dent phys1cal defect The problem w1th such 
better-quahty seed 1s both 1ts relabvely h1gh costas well as ava1lab1bty lt goes qUickly and may cost 
1 O 15°/ more than beans for consumpt1on Not surpnsmgly the wealth1er may ha ve greater access 
than the poor to ev1dent sources of better quahty seed For example m Rwanda 50 lo of the 
sources they used 1n season A outs1de the1r own stocks fell mto the categones of ne1ghbors (better 
quahty local seed) or development pro¡ects and govemment offices (better quabty exobc 
seed) Such locales representad 18% of the sources used by poorerfarmers for acqUislbon of seed 
off farm Ultlmately farmers may be obhged to buy from commerc1al channels ¡ust because seed 
1s avallable upon request 

Table 4 Burund1an farmers defimbon of good seed (N=295) 

entena-

Vanetal factors 
Smallgramed 
Goody1eld 
Known vanety 

Seed sorbng 
Rotten 1mmature broken gra1ns 
ehmmated 

Bruch1d damaged grams 
ehmmated 

Econom1c factors 
Grams econom1c to sow 
(small) 

Cond1bomng 
Good germ1nabon 
Appropnate m01sture content 

Seed health 
Other 

#Responses %Responses 1 Farmers 

422 65 90 2 

144 

35 

25 

18 
2 

22 

5 

4 

3 
<1 

41 7 

98 

78 

58 
07 

Farmers perm1tted to c1te up to three entena 

Each of the categones represents a cluster of responses Thus vanetal factors mcludes 
such entena as des1re for small-seeded vanebes early matunng vanet1es vanet1es that 
res1st drought and so on The ma¡or entena have been hsted under each aggregate entry 
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Drscussron bean seed and the mfonnal sector 

The studres of the farmer seed systems show that relatrvely larga numbers of farmers regularly 
procure a hrgh proportlon of seed from outsrde therr own farms3 Whrle nerghbors seed (equated 
wrth locally adaptad) rs preferred (whether purchased on farm or at market stalls) many farmers 
are obligad to purchase what they cons1der second quallty seed through commerc1al channels 
whrch offer regular supphes of a ranga of vanettes Poorer farmers m partrcular are constan! 
market chents unable to save seed harvested or at times torced to eat entlre harvests as green 
beans or green seed Up to now development pro¡ects and natiOnal seed programs have provrded 
proport1onally httle of the bean seed m use although sorne genetrcally 1mproved vanetres are 
reachrng farmers through the mformal channels (Sche1degger 1n CIAT 1993) For farmers the 
present seed procurement channels often represen! a trade-off between quahty seed (genellcally 
and phys1cally) and cost and avallab1hty 

SYNTHESIS PRINCIPLES GUIDING SEED DISTRIBUTION OF NEW VARIETIES 

The above stud1es helped to 1dentlfy Key Pnncrples for gUidmg the drstnbutlon of new vanet1es 
to meet small farmer needs these are sketched below 

Farmers clearly use mformal channels regularly Bulldmg on these channels rather than creatmg 
new ones can help keep down costs as well as assure trmely dehvery of seed (a fault for wh1ch 
development pro¡ects were regularly cntrqued) Dlfferent chents use drfferent channels sorne 
prefernng the open markets for the vanabrhty on offer others relyrng on nerghborhood country 
stores for the1r convemence and cred1t poss•b•hlles BUIIdmg on a drvers1ty of channels facllrtates 
new vanetres reachmg drfferent clientela and speeds up d1ffusron Havrng many pomts of 
d1strrbut•on on a recurren! bas1s can help farmers restock novel vanetres part1cularly those who 
regularly eat the1r full harvest Fmally wh1le many farmers buy seed overall they plant relat1vely 
small quant1t1es and new opt1ons should be avarlable rn test srzes Small quant1tres allow farmers 
to explore a new product w1th hm1ted nsk and expense but also help seed serv1ces wrth hm1ted 
volume capac1ty stretch access to the1r products These pnncrples are summarrzed rn pragmatrc 
form rn F1gure 1 

Thrs data contrasts w1th recen! revrews wh1ch suggest that m developmg countnes 
80 lo of the total reqUirements are met by farmer saved seed (Cooper 1993 crtmg 
Groosman et al1991) 

The Great Lakes work also turns ups1de down sorne of the normal stereotypes about 
market-onentat1on The poorer the Rwandan Burundran or Za1r1an farmer the 
largar 1s the proport•on of hls/her seed bought 
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F1gure 1 

PRINCIPLES GUIDING SEED DISTRIBUTION OF OBJECTIVE 
NEW VARIETIES 

Bulld on ex1st1ng channels Sustam low cost 

Assure t1mely dehvery 

Use dlfferent channels Reach dlfferent chents 

Promete many d1stnbut1on pomts Allow farmers to restock 

D1ffuse small quant1t1es to many farmers Assure effic1ency 

ACTION RESEARCH SEED DIFFUSION EXPERIMENTS 

The potent1al effect1veness of such pnnc1ples was tested through a senes of actlon-onented 
expenments These tnals pushed NARS CIA T and development pro¡ects partners onto the borders 
on research proper but proved v1tal for sharpemng recommendat1ons They also served to 
breakdown long held stereotypes e g farmers won t buy new vanelles m a cost effect1ve manner 

Desagn of seed dellvery package 

A prelude to the dlffus1on expenments was the des1gn of a s1mple product dehvery package- of 
mterest to seed purveyors 1 e merchants and seed users 1 e farmers Small quanlllles (opt1ons 
of 50 100 and 250g) of h1ghly product1ve vanet1es (both bush and chmb1ng beans) were packed 
m heat sealed plast1c bags a long w1th an 1dentlfymg leaflet (Th1s formal parallels that used by street 
vendors for selhng peanuts) From the merchants pomt of v1ew the self-contamed premeasured 
bags made d1stnbullon a clean and generally qUick process Farmers saw such test SIZes as a 
low nsk mvestment and the fimshed packets suggested a rehable product (that 1s of standard 
quant1t1es and of research proven vanelles) The leaflet descnbmg bas1c vanetal charactensllcs 
(pnnted 1n Kmyarwanda the locallanguage) made the new technology understandable to all d1rect 
collaborallon w1th an extens1on agent or development agency became unnecessary (Sperhng m 
CIAT 1990) 

Dastnbutlon expenments (CIAT) through local saed ouUets 

CIAT 1tself expenmented w1th two local channels as test d1stnbut1on outlets local country stores and 
centrahzed open markets Four types of packages were made avallable (Sche1degger 1n CIAT 

1991) 
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1) 250 g of a s1ngle bush vanety 
2) 250 g of a smgle chmber 
3) set of 4 bush vanet1es (50g each) 
4) set of 3 chmbers anda sample of Sesbama macranta (50g each) 

In terms of product1on costs bags labor for pack1ng and labels representad US$0 02 per umt 
(smgle vanety) and $0 05 per unil (set) seed (at market pnce) $0 10 and O 08 respect1vely 
Packages were sold to vendors at $0 12 per umt 

In September 1991 úust befare sowmg lime) ten country store owners (all those contactad) readily 
took about one hundred of these packages on commiSSIOn These shops typ1cally serve a range 
of 1000 to 3000 farms and commerc1ahze 1 3 tons of seed of local m1xtures per season 
Merchants sold the packages to farmers at US$0 16 $0 24 (average O 20) per umt Farmers thus 
pa1d on average $USO 80/kg (smgle vanety) and $US 1 00/kg (sets) of bean seed of new vanelies 
the gomg rate for local cullivars hovered around $0 40 per kg Demand appeared greatest for 
packages of smgle vanelies w1th bush beans sought befare chmbers Merchants sold the most 
preferred packets w1lh1n 2 3 days and showed great 1nterest to contmue the expenment 

Sales al the v1llage market were log¡slically more dlfficult as the handy plast1c packages were eas1ly 
stolen (as opposed to local m1xtures normally sold 1n bulk) As more farmers can be reached 
through open markets the trad11ional sprawhng merchand1se display may need to be modlfied lf 
vendors contmue w1th the sales The smgle market merchant contactad d1sposed of 140 packages 
m two hours 

Th1s set of d1stnbut1on expenments conf1rmed that farmers are readily paymg for new vanet1es at 
two to three t1mes the open market pnce of local seed Merchants 1n turn find prof1t m handling 
the sales and the country store seems to be an effect1ve channels for reachmg large numbers of 
farmers 

Dlslinbut1on expenments (development proJects) through local seed outlets 

The above model was repeated and expanded by a senes of development proJects w1th trends 
further conf1rmed The expenence of the Agncultural ProJecl of Ka rama 1s a case m po1nt 

The Pro]ect carned out three sets of dlffus1on expenments In September 1990 the first test 
packets of a smgle chmb1ng vanety Umubano were d1ffused 1n the1r zone the climbmg vanety 
bemg largely unknown to farmers Packets were sold v1a the government agncultural stores and 
w1th 225 kg of stock the ProJect was able to reach 900 farmers The next year Ka rama became 
the leadmg producer of chmbmg beans 1n the county 

By September 1991 farmer mulliphers had produced sorne 1716 kg of Umubanoseed all ofwh1ch 
was sold and dlffused (somet1mes 1n larger quant1ty) In th1s and the followmg season (Sept 1991 
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and February 1992) the Pro¡ect also mtroduced another vanety v1a small packet sales Vumnkmg1 
because Umubano started to have problems w1th root rots Through the new seed dlffus1on 
mechamsm the vanetal replacement moved sw1ftly onto farmers fields 

In September the Pro¡ect already w1th formidable seed accomphshments asked lf 11 could 1mprove 
1ts performance could a greater range of vanet1es be dlffused? m less time to more farmers? 11 
was then that managers dec1ded to sellm the open markets those normally frequented by farmers 
to bu y household goods fresh frwts and vegeta bies hvestock The consCious dec•s•on to sell only 
small s1ze packets 125 gr was tenac1ously held Small quantltles allowed farmers to buy samples 
w1th the1r pocket money and stretched a hm1ted seed stock a long way 

The Pro¡ect sold four chmbmg vanet1es (Puebla Ngwmurare Flora and Vunmkmg1) w1thout and 
w1thout fert1hzer accompamment Rotatlng among 6 markets several hours each day all seed 
1590 packets were sold w1thm the week w1th many potenllal customers sbll clamonng for more As 
about 60 lo of the buyers ca me w1thm the1r zone the Pro¡ect calculates that 11 reached 9 3% of 1ts 
total populatlon of 6288 famll1es w1th th1s httle exerc1se alone Table 5 detalls costs To keep pnce 
down vanetal packets were subs1d1zed for 4% of the1r cost The manager be lleves they can ra1se 
the pnce of the goods ( completely covenng costs)-and stlll have greater demand than supply 
(Pro¡et Agncole de Karama 1992) 

Table 5 Producbon costs (FRw) of seed packets Agncultural Pro¡ect of Karama 
September 1992* 

Packet Seedsalone 
(125 gr) 

Seeds (60 FRw/kg) 75 

Fert1hser DAP (45 FRw/kg) -

Plast1c packag1ng 1 o 
1 nformat1on sheet seeds 04 

Labor for packagmg 1 5 

TOTALCOST 10 4 

SALEPRICE 100 

1 nformat1on sheet fert1hser -

SUBSIDY 04 

Source Pro¡et Agncole de Ka rama 1992 
FRw/$US= 130/1 
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Seeds + DAP 
( 125gr + 200gr) 

75 

90 

20 

06 

30 

221 

200 

80 
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D1scuss•on seed dlffus•on expenments 

Such seed saleldtffuston preves to be an easy act1v1ty for development pro¡ectsl NGOs to ptck up 
Wtth llmtted effort results are 1mpress1ve reachtng small farmers qutckly Ustng market channels 
stmllar expenments have been conducted 1n Zatre Uganda Tanzama and Ethtopta (T Musungay1 
C Wortmann O T Ed¡e personal commumcatlon) Dtffuston of new vanetles has also been tested 
through non seed outlets nutntlonal centers chantable orgamzatlons and agncultural tratmng 
schools Parttcularly wtth nutntlonal centers a new range of chentele generally unreached by 
extenston efforts showed unusual enthustasm for the new vanettes (Sperllng et al 1992) 

The beauty of the small seed packet techmque 1s at once 1ts stmphctty and 1mpress1ve potentlal for 
1mpact In Rwanda calculatlons show that wtth a mere 5 tons of seed 100 000 farmers can be 
reached or ¡ust under 1 O 1 of the populatlon Gettlng the same seed out but more qutckly and 
wtdely translates 1nto dtscounted soctal beneftts ¡umptng from 5 to 8 mllhon for each vanety 
(Schetdegger 1992) Such a dtffuston paradtgm looks for tmpact rather profits ~se and 1n the 
process shtfts considerable gatns over to small farmers themselves 

DIAGNOSIS OF INFORMAL SEED SECTOR GENETIC MANAGEMENT 

The amount of bean genettc dtverstty extsttng tn Great Lakes fields ts the most 1mpress1ve 1n the 
world In Rwanda alone recent stud1es show at least 550 local vanet1es 1n act1ve use on farmers 

fields (Schetdegger 1n CIAT 1993) 

Great Lakes farmers manage thts d1vers1ty 1n the form of mtxtures blends of on average 11 
components but at t1mes encompasstng 30 d1fferent vanetles (Lamb and Hardman 1985 Voss 
1992) The advantages of such m1xtures are well known to farmers and the tnternatlonal sctenttfic 
commumty They help stab1hze and stagger productton both trends lead1ng to enhanced food 
secunty Vanetal blends can reduce dtsease 1nc1dence by creatlng phystcal barners to 1ts spread 
leadtng to dtrect y1eld enhancement (Pynd¡t and Trutmann 1992) Mixtures can also allow farmers 
to meet dtverse productlon needs (consumpt1on markettng) on stngle plots rendenng land and 
labor more effic1ent (Ferguson and Sprecher 1989 Voss 1992) 

Great Lakes farmers constantly ad¡ust m1xtures both to m1t1gate agatnst fluctuatlng cond1t1ons as 
well asto target blends to perform maxtmally 1n vanous m1cro mches Thus dlfferent m1xtures are 
ad¡usted and sorted for dlfferent seasons (Sperltng 1992) and for varytng agro-ecologtcal 
cond1t1ons such as for more or less fertlle solls or for assoctatlon wrthtn banana stands (Voss 
1992) Mtxtures are also remarkably dynamtc farmers regularly add (and subtract) vanettes to 
meet spec1fic productton ends New cultlvars are part1cularly added 1f they share compatible 
charactensttcs w1th other components ( e g complementary cooktng t1me) rf they conttnue to 
perform well when combtned and rf thetr addttton does not threaten the v1tahty of the local 
components (Sperltng 1n CIAT 1991) 
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G1ven such a fluctuatlng profile for m1xtures accordmg to season m1cro-zones md1V1dual 

productlon goals 11 1s perhaps not surpnsmg that m1xtures on ene farm m ay contras! Wlth m1xtures 

found on the c1rcle of ad¡acent farms To-date the most detalled reg1onal analys1s of m1xtures 

(C1shayayo et al ms) shows that only 20% of the m1xture components (vanet1es) were found to be 

shared among pa1rs of farmers hvmg w1thm 3 km 

Many of the a1ms of m1xture management productlon stab1hty targetlng for d1verse or fluctuatlng 

condltlons can be met even lf d1verse genotypes are managed separately (e g on d1stmct plots) 

lndeed most households 1n Afnca do not sow m1xtures and many gear part of the1r producllon 

towards an urban market wh1ch may demand a rather umform product (e g the case of small wh1te 

beans m North K1vu) E ven w1th1n such constramts however d1vers1ty can be encouraged through 

mnovatlve breedmg and seed multlphcatlon programs for example many wh1te culllvars can be 

released or dlfferent vanet1es can be prometed for market sale vs home consumptlon Below 1s 

an example of an expenmental selecllon program from the Great Lakes wh1ch also has apphcab1hty 

for contexts w1th less ex1sllng d1vers1ty The key concepts are targetmg decentrahzallon and 

opt1ons 

ACTION RESEARCH USER INVOLVEMENT IN THE SELECTION OF NEW VARIETIES 

Nallonal breedmg programs normally screen for vanelles w1th good y1eld potenllal (en stat1on) and 

select d1sease res1stance Out of a large range of vanetles 1mllally on offer perhaps 200 1n the early 

y1eld tnals 2 5 may make the1r way on farm w1th 1 or 2 eventually findmg w1der adopllon Breeders 

search for a few w1dely adaptad cult1vars to accommodate large scale centrahzed seed product1on 

(Dav1s 1990) 

Such a narrowmg of genetlc vanab1hty on farm may comprom1se product1on stab1hty for farmers 

In heterogeneous env1ronments however (agro-ecolog1cal and soc1al) such narrowmg may also 

represen! m1ssed opportumt1es for breeders that 1s many of her/h1s vanet1es never tested on farm 
potent1ally could find a product1ve place m farmer m1cro mches The challenge 1s 1dentlfy 

acceptable (potenllally locally adaptad) vanab1hty early m the select1on process 

As documentad above farmers 1n the Great Lakes ha ve considerable expenence 1n managmg bean 
d1vers1ty From 1988 1993 an expenmental program at ISAR soughtto bUlld on such expert1se 1n 

arder lo 1dent1fy a greater range of farmer acceptable vanet1es The ISAR/CIAT team could have 
pursued a standard approach 1nterv1ewmg farmers on the1r des1red entena and feedmg back lhe 
mformat1on to sc1entJsts Thus for example results m1ght have shown that farmers have a range 
of entena not always pnontlzed by breeders for mstance short cook1ng hme However the hm1ts 

of such umhnear feedback approaches are obv1ous 1n complex env1ronments Farmers may have 
many des1red entena not all are equally 1mportant to all farmers and the balance among entena 

1s often d1fficult to ¡udge for dlfferent chent groups Further such stat1c descnpt1ons fall to take 
account of complex gene by env1ronment (GxE) ¡nteract1ons Because only farmers can be 
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expected to know the demands of the1r own m1cro-mches the expenment dec1ded to d1rectly bnng 
farmers onto statlon to select the1r own germplasm 

Dunng Phase 1 of the Part1c1patory Selectlon Program farmer vanetal experts m Rwanda talented 
women evaluated sorne 15 vanet1es 1n on statlon tnals conducted 2-4 seasons befare normal on 
farm testmg Such evaluatlons took place at three stat1ons at h1gh (2200 m) m1d (1650 m) and 
low alt1tude (1400 m) From statlon tnals women selected severa! vanet1es for home expenments 
m order to compare the1r stat1on evaluatlons w1th actual farm field product1on On statlon 
evaluatlons showed that farmers select along two sets of entena accordmg to preference and 
performance vanables Wh1le preferences such as cycle length can be easdy ant1c1pated by 
breeders performance vanables seem to representa combmat1on of tra1ts wh1ch allow vanetles to 
say perform well under banana stands Such performance vanables are not eas1ly mtegrated m 
a formal breedmg framework 

On farm results demonstrated farmers constderable abthty to target cult1vars from statton fields to 
the1r own home plots dunng one season they attamed average producliOn mcreases of up to 38 /o 
The d1vers1ty of cult1vars des1red by farmers was also cons1derably greater than that normally on 
offer the number adoptad over the two year expenmental penod 21 matched the total number of 
vanet1es re\eased by the natlonal program 1n the prev1ous 25 years (Sperhng et al1993) Follow up 
surveys showed farmers longer term apprectatton for the vanettes they selected 

In Phase 11 of the expenmental program women experts commg to stat1on representad the mterests 
of spec1fic cooperatmg groups They also screened a broader range of cult1vars earher m the 
select1on process 80 100 entnes m on stat1on tnals 5 7 seasons befare conventlonal on farm 
testmg Farmer selected cult1vars were then managed m decentrahzed commumty plots servmg 
an area of soma 6 000 hau<;eholds (Sche1degger et al 1991) Dunng the first two commun1ty tnals 
alone part1c1pants selected 26 d1fferent vanettes for home testmg 

The expenence honed ISARICIAT methods for mtegratmg users 1nto the select1on process Wh1le 
the users 1n Rwanda were farmers elsewhere large scale merchants m1ght prove appropnate 
selectors The expenment also however sharpened team thmkmg on how to design breeding 
programs geared towards both impact and promot1on of genetlc diversity Rather than relea se one 
vanety to cover 10°/ of the land (for the team a dangerous upper hmit) why not diffuse four s1x 
eight vanet1es each meetmg needs of say 3 5°/ of productlon areas The product1on gams wdl be 
greater-and more stable lt 1s importan! to note that the vaneties screened by farmers mcluded 
both new cultlvars and farmer vaneties In fact two of ISAR s greatest successes Wilhm the formal 
breeding program have been w1th the local vanelies Kilyumukwe and lkimmba (Sche1degger m 
CIAT 1993) 

Figure 2 illustrates the concept of multiple vanetal ralease Which targets micro mches A 
commitment to such an approach 1mphes a breeding program Which iS ready to offer a range of 
vanetles at one point m time and also preparad to dynamically ralease a good number of vaneties 
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through t1me Seed systems would have to have the capac1ty to respond to such local needs and 

to meet fluctuatmg product1on demands 

F1gure 2 Adopt1on potent1al pamapatory v formal format 

% of total bean area 
20 

10 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Years from beg1nmng of dlffus1on 

-vanety 1 

-vanety4 

-vanety2 

"*"Total 1 4 

-vanety3 

*Formal format 

SYNTHESIS PRINCIPLES GUIDING GENETIC MANAGEMENT OF SEED OF NEW 
VARIETIES 

The above stud1es of farmers own vanetal managemenl and expert1se shaped how researchers 
conce1ved of new vanet1es role m an overall program lo 1mprove lhe seed sector for small farmers 
In bnef d1vers1ty w1thm farms and across farms suggested lhat farmers need for ranga of vanet1es 
1s greal and conversely that lhe demand polenl1al for varymg vanetal opt1ons 1s w1de Key 

pnnc1ples gwdmg lhe genel1c profile of new seed a1med lo encourage d1vers1ty by reg1onahzmg 
vanetles on offer by assunng a spectrum of chOice al one po1nt 1n lime v1a multlple seed enlnes 
by allow1ng bolh local and new cull1vars lo be screened and by encouragmg a process of dynam1c 
vanetalmlroductlon Poss1bilil1es for local adaptaban could be remforced lf farmers lhemselves had 
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more feedback 1n the selecllon process through early consultallon or even act1ve mvolvement 1n 
selecllon Whlle the Great Lakes may be an extreme case 1n terms of ex1stmg d1vers1ty the general 

pnnc1ples for couphng d1vers1ty w1th product1on gams apply more w1dely The pnnc1ples 
summanzed 1n pragmallc form 1n F1gure 3 could also be used to broaden d1vers1ty 1n areas where 
1t 1s now dangerously restncted 

F1gure 3 

PRINCIPLES GUIDING GENETIC MANAGEMENT OBJECTIVE 
OF SEED OF NEW VARIETIES 

Reg1onahze vanet1es on offer Target agro-econom1c 

soc1o-econom1c needs 

Dlffuse several vanet1es at each outlet 
Meet farmer s d1verse needs 
Encourage genet1c d1vers1ty 

Promote dynam1c process of 1ntroducllon 

lntegrate early user evaluat1on Assure farmer acceptab1hty 

Promote the screemng of both local farmer Encourage genellc d1vers1ty 

vanelles and new culllvars Help sustam local vanelles 

Tolerate (promote?) genet1c heterogene1ty of Single Enhance stab1hty of Single culllvars 
cult1vars 

DIAGNOSIS OF INFORMAL SEED SECTOR PRODUCTION ISSUES 

In 1989 CIAT Great Lakes encouraged a development pro¡ect (Pro¡et K1gah Nord)to buy back from 
11s farmer collaborators seed of a new vanety they had rece1ved seasons before 1n the context of 
on farm tesllng Although the Pro¡ect was lnltlally reluctant to do so 1t later made th1s 11s ma¡or 

strategy to obtam large amounts of seed of new cult1vars for further d1stnbullon (1n the 1991 A 
season as much as 8 tons were collected from farmers and mostly moved to other reg1ons (PKN 
1991) Other pro¡ecls followed the example 

The advantages of th1s approach are ev1dent Seed of new cult1vars 1s obtamed at relallvely low cost 
(15 30% above market pnces of consumar beans) the work of seed select1on can be shlfted to 
farmers who do 1t more eff1c1ently than employed labor and early adopters among farmers get the 
chance to reahze sorne extra revenue 

Most of the Great Lakes research on seed 1ssues has focused on d1stnbullon and vanetal1ssues 
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rather than seed productron ~ The dlffusron format descnbed above can be appended onto 
a routlne formal seed productron program So can the actrvrtles revolvrng around early user 
mvolvement and promotron of vanetal drversrty There seemed to be httle need to target efforts on 
productron for the sake of productron Bean seed overall rs relatrvely plentrfulm the Great Lakes 
over 90 /o of farmers grow beans and most do so for two season per year Regronal shortages 
occurnng perhaps beca use of acute chmatlc condrtlons can be filled through transport of seed over 
relatrvely short drstances Productlon rssues for the sake of assunng large quantltres of seed mrght 
certamly have to be addressed 1n other contexts for example where wrde regrons are unable to 
sufficrent seed supphes and/or where extensrve drstances mhrblt easy seed transfer 

Our own focus has been on the seed of new vanetles whether researcher or farmer bred In such 
a srtuatlon what seed producllon rssues need to be brought to the fore? Seed quahty rs often crted 
as the key concern 

Seed Quahty overvrew 

Drscussrons of seed quahty usually lump together a number of standard entena 
1 physrcal punty 
2 physrcal/physrologrcal parameters 
3 genetrc punty (wrthrn equal gram phenotypes) 
4 drsease rnfectron 

Whrle all are deemed essentlal by formal seed productron specrahsts farmers needs/wants may 
prove to be more selectrve 

Physrcal purrty rs not an rssue for most bean farmers rn the Great Lakes Sowrng rs done by hand 
and stones or other mert materral can be easrly sorted out Concerns wrth germrnatron hkewrse 
prove somewhat secondary Studres of farmers seed gennrnatron show overall germmatron rates 
to be hrgh (Scherdegger rn CIAT 1991) and where farmers do expect low germrnatron they srmply 
rncrea<>e seedmg rates (example farmers regularly seed at hrgher rates on poorer sorls) Such a 
strategy results rn shghtly mcreased seed use per ha but costs can usually be absorbed as only 
small areas are sown 

Another physrologrcal parameter rnrtral seedhng vrgor seems to vary httle across Great Lakes 
farms Controlled studres examrned the effect of productron harvestmg and storage condrtrons on 
seedhng vrgor Researchers were partrcularly concerned wrth the effects of prematura harvest on 
seedhng vrgor as socro-economrc pressures urgen! need for food wrdespread theft- are forcrng 
farmers to routrnely harvest before beans reach complete matunty Whrle researchers (as well as 
farmers) observed more off color grams wrth these early harvests no effects were evrdent rn terms 
of germrnatron rate seedhng vrgor or yreld (Scherdegger rn CIAT 1992) Srmrlarly seed produced 
rn acrd low phosphorus sorls drd not perform drfferently from seed produced rn fertrle sorls (1 brd ) 
The durallon of storage affected seedhng vrgor shghtly but thrs effect was not translated rnto yreld 
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d1fferences 

Genetlc punty w1thm gram types a cntenon for seed quahty h1ghly emphas1zed 1n textbooks can 
preve to be somewhat of a hab1hty 1n the farmers f1elds w1th ng1d umform1ty stab1hty of the 
genotype IS threatened lt 1s our behef that punty 1s predom1nantly 1mportant when harvests are 
mechamzed or when markets demand an unusual homogene1ty of product ne1ther condlllon 
holdmg true for Great Lakes bean product1on Tolerance for heterogen911ywlthm smgle cult1vars 
has been added to the hst of pnnc1ples gUldmg genet1c prof1les of new vanet1es (Figure 3) 

Havmg ehmmated most of the above seed quahty concems as controllable or 1rrelevant the 1ssue 
of d1sease mfeclion remamed 1mportant for conceptuahzmg future seed product1on strateg1es 

D1sease mfectlon targeted assessments 

Farmers themselves rarely renew seed for health reasons~ (for example 1n Burund1 less than 
1 o/ of farmers) (Sperhng field notes 1992) The value of h1ghly-controlled d1sease free seed also 
has to be quest1oned 1n trop1cal areas where seed 1s only one of several sources of d1sease 
moculum No w1nter season means that pathogen surv1val 1n the field 1s h1gher Staggered 
plantlng typ1cal for the trop1cs means that early plantlngs can act as sources of 1noculum for later 
enes And a close success1on of beans m a rotat1on allows for an effect1ve carry over of moculum 
from one bean crop to the next (Sche1degger 1992) Slill one should not assume or accept the 
poor quahty of farmers bean seed 1f 1ndeed 11 1s poor' Two expenments were conducted to 
examme seed quahty one companng dlfferent seed sources of a genetlcally 1mproved vanety the 
other companng dlfferent sources of local vanelies 

D1sease mfeclion and new yanelies In the first expenment Umubano an exolic chmbmg vanety 
was chosen as test vanety because 11 had been d1stnbuted to farmers for several seasons 1s w1dely 
grown and easily 1dentlfied lts shortcommg for the expenment was Umubano s res1stance to 
anthracnose ruhng out th1s d1sease as a parameter for seed quahty evaluat1on 

Samples were purchased from the Rwandan Central Seed ServiC9 (=bas1c seed) the local pnson 
wh1ch had produced 1n collaboralion w1th the extens1on serv1ce two farmers producmg seed w1th 
the QUldance of a development pro]ect ( = art1sanal seed ) and seven farmers-the last three 
sources be1ng 1n the same locahty The nalional program s breeder s seed was used as a check 
All samples were sown under the same condltlons on stat1on and were closely momtored 

Tabla 6 shows statiStlcal parameters of the tnal No d1fferences were detectad among samples for 
emergence v1gor and y~eld Phytopatholog1cal parameters were s1gmficant only for ascochyta For 
CBB mc1dence was generally low and thus data are rather erralic The h1gh mean 1nc1dence of 
Angular Leaf Spot probably reflects more a1r borne than seed borne 1nfeclions No cons1stent 
dlfferences between seeds produced under more formal sett1ngs and seeds obta1ned from farmers 
were observed (F1gure 4) The Nat1onal Program s seed hada lower lnllial v1gor than most other 
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seeds w1th phytopatholog1cal parameters bemg shghtly better than average Th1s seed was freshly 
harvested a fact wh1ch may have mfluenced phys1olog1cal performance (Sche1degger and 
Buruchara 10 CIAT 1991) 

Laboratory tests (seed germmabon on wet filler paper 1n Petn d1shes and subsequent counts of 
1nfected seed under the stereo binocular m1croscope) carned out on 126 grams par sarnpla 
confirmad tha low ganaral1nfact1on of all samplas and agam gava no d1stmcbon betwaan farmars 
sead and saed producad 1n formal settmgs Tha values were too low for stabsbcal analys1s 
(Buruchara 10 CIAT 1991) 

Table 6 Performance of 12 seed samples of G 2333 1n a field tnal Rubona 1991A 

Seed quahty parameter 
(transformatlon) 

F1eld emergence 19 DAP (arcsm) 

Ground cover 21 DAP 

Ground covar 27 DAP 

CBB mc1dence R5 (arcsm) 

F Test(P) 
transformad 

o 33 

020 

Ascochyta 1nc1dence R5 (arcsm) O 02 

Angular Leaf Sp 1nc R5 (arcsm) O 20 

Y1eld (grams) O 30 

cv (%) Overall mean 
transformad untransformad 

15 78% 

20 10/o 

22 29% 

166 O 6/o 

56 40/ 

13 55/o 

16 2123 kg/ha 

D1sease mfectlon and local vanatlas Tha quahty 1ssua was pursuad furthar 1n an axpanmantwh1ch 
comparad the quahty of sead of local vanetles produced by farmer exparts w1th that mult1phed by 
the general farm1ng populat1on Farmer seed experts are recogn1zed by the1r commumt1as as 1n 
d1v1duals who produce and sell h1gh quahty seed When dascnbmg the1r techmques of seed 
produc!lon the four women mterv1ewed c1ted good agronom1c practlces as tha key manunng 
sow1ng on t1me weed1ng and part1cularly harvestmg only when tha grams wera fully matura Nona 
of tha saed exparts felt that her sead renown was due to supenor vanatal matanal 

Tha quahty of expert seed was comparad w1th that produced by na1ghbors and that sold m naarby 
country stores Companson was mada on sead obta1ned from 4 areas (Cyargwa Ka rama K1gembe 
and Muganza) on the bas1s of phytopatholog1cal (both laboratory and field) and agronom1c 
charactenst1cs For phytopatholog1cal compansons seed samples were separated mto pnnc1pal 
common components (common only w1thm these s1tas) mcubatad and exammed for typas and 
levels of seed mfact1on under laboratory cond1bons A s1m1lar companson but usmg all components 
of the samples was made under field cond1llons at Rubona 
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Figure 4 Companson of seed samples of G-2333 Rubona stat1on tr1al 19918 
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The seedborne pathogens found to be assoetated wlth sorne of the seed were Fusanum oxysporum 
f sp phaseoli Colfetotnchum lmdemuthtanum Phoma extguavar dwerstspora the causal agents 
of fusanum wilt anthracnose and phoma bhght d1seases respectlvely However the level of 
mfect1on per seed sample tested was very low rangmg from 0-6% Frequency of fusanum 
pathogen was h1gher m Cyargwa (18 4/o out of all seed testad) than 1n any other reg1on ma1nly on 
the be1ge colo red gra1n type m companson to 4 1% m the red colorad type wlthm the same sample 
S1milarly the frequency of anthracnose was h1gh 1n seed from K1gembe (59%) and Muganza 
(4 9°/) 1n the red and black seed types respect1vely 1mplymg mfluence of reg1on and components 
of the farmers seed on the types and levels of pathogens observad All samples from dlfferent 
sources from Karama for example were not mfected by any pathogen In general dlfferences 
between expert seed and seed from other farmers were not s1gnlf1cant due to no or low mfect1on 
levels observad Apart from Cyargwa where expert seed (be1ge color componen!) had a relat1vely 
h1gher mfect1on (6/o) of fusanum pathogen than seed from other farmers (2 3%) expert seed from 
all other areas was free of fusanum phoma and anthracnose pathogens Seed from ne1ghbors had 
sorne although shght 1nfect1on of anthracnose (O 8 3 3%) fusanum wilt (O 1 2%) and phoma (O 
1 2o/) pathogens (Buruchara 1n CIAT 1992) 

Parameters evaluated 1n the field were germmatlon 1nc1dence of seedborne pathogens and 
d1sease seventy Results obtamed showed no s1gnlficant dlfferences m germmatlon mc1dence of 
anthracnose angular leaf spot phoma bhght and BCMV between expert seed and seed from 
ne1ghbors However at R6 there were dlfferences m seventy of anthracnose between reg1ons w1th 
Muganza showmg h1gher d1sease scores Th1s agreed wlth the laboratory observat1ons where 
pnnc1pal seed components from Muganza showed relat1vely h1gher seed mfect1on by anthracnose 
and wh1ch suggest the1r susceptlbillty (Buruchara m CIAT 1992) 

These results show that phytopatholog1cal quallty dlfferences between expert seed and other 
sources comparad here d1d not occur due to very low mfectlon levels overall part1cularly for 
pathogens hke anthracnose and phoma that v1s1bly affect the seed Both experts and farmers 
selectmg out of blem1shed seed greatly reduces mfect1on w1th seed experts bemg shghtly more 
skilled at the task The latter s seed were all free of the two pathogens whereas seed from all other 
sources had sorne mfect1on On the other hand Fusanum mfect1on of seed may not be v1s1bly 
recogmzable thus the d1ff1culty of d1stmgU1sh1ng between 1nfected and non mfected seed 

ACTION RESEARCH SHOULD FARMERS IMPROVE THE QUALITY OF THEIR SEED? 

The results above suggest that the health of farmers seed 1s not as bad as the stereotypes hold 
and that farmers act1vely try to control1ts quahty Could farmers management pract1ces a1med at 
1mprovmg seed hE>alth (mostly by selectmg for sowmg only gra1ns w1thout blem1shes around the 
h1lum (Trutmann Voss and Fa1rhead 1993) be 1mproved stlll further? In an earfy expenment seed 
of vanetal m1xtures was produced on statlon w1th 1ntens1ve fung1c1de protect1on and w1thout In the 
subsequent season the crop grown from the pathogen free seed y1elded 21 lo more than the crop 

22 



grown from seed from the check plot (Trutmann and Kayrtare 1991) 10dtcat10g that there was scope 
for 1mprovmg producbv1ty through seed health 

Later on farm expenments concentrated at tmprovtng seed health through measures accesstble 
to Rwandan farmers and apphcable on farm Seed plots were estabhshed and managed a long the 
followmg 

1 Stncter ehmtnabon of seeds wrth blemtshes (10cludmg blemtshes away from htlum area) 
2 Seed treatment w1th benomyl thtram and endosulfan 
3 Ehmmatlon of dtseased plants (bactena and v1ruses) from the fteld 
4 Removat of dtseased leaves {tncludtng removal from the field) 
5 Early harvest 
6 Poslbve selecbon at harvest at the level of pods and plants 

Whlle seed produced th1s way had a lower percentage of blemtshed gra1ns than the check (O 3 
mstead of 1 2%) 11 dKI not produce stgndicantly htgher ytelds Seed stocks multtphed 10 th1s way 
dunng three consecubve seasons showed appreCJably less dtsease symptoms 1n the fohage yet 
the yteld advantage of 14% (dlfferent at P<O 1) was stlll not very conv1ncmg 

Thus although Simple measures for further 1mprovmg seed health on farm could be tdenttfied they 
are not hkely to be wtdely adopted as product•on benefits are too small to compensate for the 
labonous and long term efforts needed to 1mprove seed stocks Trutmann and Kayrtare ( 1991) note 
further obstacles toa sustamed 1mpact of the on farm seed 1mprovement strategy they tested F 1rst 
educaban of farmers on dtsiiOgUishtng dtseases would be necessary Second 10 unfavorable 
seasons the multtphcatton plots would not yteld enough for the next season s plant1ng and the 
shortage would have to be recouped etther by less ngorous seed selectton or by usmg gra1ns from 
the normal productton thereby tnterrupttng the process of gradually 1mprovmg seed stocks 

Whtle 10 the Great Lakes seed health has proven to be an opportumty for productiVIty mcreases 
m but a few cases studted the 1mportance of seed health depends on many factors notably 
croppmg system prevalen! dtseases vanety or vanetal m1x chmate and 1ts effects on dtsease 
eptdemtology As a research strategy tmprovtng seed health should be newly assessed for each 
set of c1rcumstances generalizaban would be 10appropnate 

SYNTHESIS PRINCIPLES GUIDING PRODUCTION OF SEED OF NEW VARIETIES 

Great Lakes research teams have focused relattvely httle on the productton of seed per se as we 
beheve a httle amount of seed can go a long way Our lnttlal research on seed health suggests that 
11 1s less of a problem m the mformal sector than we had ongmally thought Localtnstttuttons should 
probably look mto th1s aspect on a case by case bas1s 
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In starttng to thtnk about pnnctples gUtdtng seed product10n we would emphastze decentrahztng 
tt tf only to assure the dehvery of more regtonally spectfic or locally adapted culttvars Pohcy 
makers mtght need more data on the advantages of certrfted seed (does tt gtve yteld gams over 
what penod and at what cost) They should also explore posstbthttes for produetng seed of vanous 
quahty levels so as to dehver a good (not great) quahty product at an affordable pnce Such 
mtermedtate quahty would of mterest for farmers who search first supenor genettc quahty tn a 
productton geared pnmanly towards home consumplton As a general rule we suggest that seed 
produced under any scheme of externaltnterventton (formal or mformal) never have htgher levels 
of dtsease tnfectton than the seed farmers presently use The best way to ensure lhts ts to have 
tt produced by farmers themselves m a way as clase to posstble to thetr normal methods dnd tn 
locattons (envtronments) as close to those routmely used 

Seed experts present but one avenue for bUtldtng on extsltng seed systems whtch already link 
produclton to dtstnbutton and whtch offer a good opportuntty to keep down costs Seed experts 
tdenltfted wtthtn the Southern Rwandan zone regularly produce and sell 300 600 kg each of seed 
dunng the maJOr growmg season (Sperhng tn CIAT 1992) Thts mean figure of 450 kg per expert 
compares favorably wtth the 1600 kg per vanety per year (or total20 25 T) produced by the central 
seed servtce Seed experts wtth no substdtes atm to serve a htghly locahzed group of 100 300 
chents In contras! the central seed servtce atms lo serve country wtde demand (upwards of 1 
mlfhon bean-growmg households) Other local leve! seed productton channels could also prove 
vtable e g cooperativas pnvate entrepreneurs 

Ftgure 5 

PRINCIPLES GUIDING PRODUC OBJECTIVE 
TION OF SEED OF NEW VARIETIES 

Butld on extstmg farmer productton Proftt from extsttng produc!ton to dtstnbutton hnks 
systems 

Keep down costs 

Explore drfferent seed quahty products Offer affordable seed for varymg chents 
those needtng certtfied seed for export 

thm.e looktng for supenor genettc matenal 
tn productton geared towards home con 
sumptton 

To date a stngle NGO proJect has tned to combme the above sets of strategtes user tdentrficatton 
of vanettes local leve! seed multtphcatton and drffuston tn small packets through local markets and 
country vendors The results at the Pro]et Agncole de Muganza m Rwanda have been 
encouragmg In 1992 alone the women s group tdentrfied sorne 11 promtsmg cbmbmg and bush 
beans multtphed over a ton of seed of five prevtously selected vanettes and drffused them through 
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three 1nformal channels w1th all phases bemg locally controlled (PAMU 1993) 

CONCLUSIONS 

The Great Lakes bean seed research has been 1nfluent1al not only at the farm level (hav1ng 
s1gmficant 1mpact) but 1n the pollcy arena Draw1ng on su eh results both Burund1 and Rwanda are 
1n the 1n1llal stage of explonng more decentrallzed seed systems (Walls et al1992 Conceptra 1993) 
consultancy report) Recommendat1ons obv1ously d1ffer accordmg to crop bul beans self 
polllnallngand largely produced to home consumpt1on representthe pnme cand1date for alternat1ve 
producllon and d1stnbut1on formats 

In rev1ewmg our five years of research one ma¡or tenet gUided our strategy Define your seed 
problem well and bUIId on what are prom1s1ng opportumt1es Lack of good seed so commonly 
heard 1s too vague a problem to be of operallonal use 

F1gure 6 sketches a reflect1ve framework for 1denllfymg such opportumt1es and 1nd1cates ch01ces 
made 1n the Great Lakes Bedn Research Network Ch01ces elsewhere w1ll vary accord1ng lo such 
factors as agro-ecolog1cal cllmate type of crop and above all user needs We end th1s paper 
where we started seed systems need lo be ta1lored 
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F1gure 6 Poss1ble p01nts of mterventlon to strengthen seed systems for small farmers 
mcludmg speclfic strateg1es adopted w1th1n Great Lakes Bean Research 

Opportumbes to 1mprove overall ava1labillty of seed Apphcab1hty to 
Greatlakes 

When beans move mto a new area no 

In reg1ons where good seed cannot be produced no 

1 n areas or for strata of farmers who are notonously short of seed y es 
but difficult 

In areas w1th storage problems (only one crop per year) no 

To sat1sfy h1gh demand of seed because of unfavorable chmatlc y es 
cond1t1ons but dlfficult 

Opportumtles for 1mprov1ng seed quahty m1ght ex1sling through Apphcab1hty to 
research on Great Lakes 

Phys1cal punty no 

Physlcallphyslologlcal parameters no 

Genelic punty (w1th1n equal gram phenotypes) not appropnate 

Decreasmg d1sease 1rfect1on perhaps 1n spec1al 
cases 

Opportumtles for 1mprovmg genetlc acceplabihty/stablhty of seed Apphcab1hty to 

through Great Lakes 

Better agro-ecolog1cal targetmg y es 

Better dlfferenbat1on of user needs y es 

Promotmg range of cultlvars on farm y es 

Systemat1c screemng and promot1on of farmer vanet1es y es 
( landraces) a long w1th new cultlvars 
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F1gure 6 
(con!) 

Poss1ble pomts of mtervenllon to strengthen seed systems for small farmers 
1ncludmg speclfic strateg1es adoptad w1thm Great Lakes Bean Research 

Opportumlles for 1mprovmg d1rect access to seed through Apphcab1hty to Great 

Lakes 

Use of dlfferent channels y es 

Makmg product more affordable 

eg offenng m dlfferent s1zes y es 
bwld1ng on farmer product1on and d1stnbut1on channels y es 
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