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The development of effectlVe Nahonal Seed Systems (NSS) m Latm 

Amenca has not kept pace wlth advances In research except m 

Industrial crops hybnds and rice m sorne countnes This Is hmitmg 

the Impact of advances made by CIAT and NARDS For sorne crops 

such as beans cassava tropical pastures and corn there are no 

organized nahonal seed systems The constramts operatmg upon such 

crops are exacerbated under small farmer s productwn systems 

Goal and Focus 

The Seed Umt complements the commodity programs by developmg 

orgamzatlonal and productlon technologies that facihtate the avallablllty 

of Improved seeds te farmers Both the organizatwnal and produchon 

technologies are aimed at mcreaSlng the Impact of research by 

a) mcreasmg the productlVe hfe-span of Improved culhvars b) 

accelerahng adoptwn of 1mproved seeds and e) Increasmg the amounts 

of supphed/uhhze Improved seed 

Startmg m 1988 the Umt sharpened lts focus upon the special needs of 

beans cassava and tropical pastures culhvators 1989 has also been a 

year of Innovahons 

research mihatmg 

development of seed 

as the Unlt has moved 1nto more strategic areas of 

new and very promismg areas of work for the 

systems 

Research durmg 1989 thus centered en two speciÍlC tasks 1 

Development of seed systems and 2 Seed produchon technologies 

These ob¡echves required an mterdisciplmary approach withm the Umt 

and between the Unit and the Programs m which productlon scienhsts 

and soc1al scienhsts worked together te defme problerns and design 

strategies Prograrn staff ass1sted m the des1gn and executwn of rnost 
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achv1t1es Research and trammg centered on those CIAT commod1t1es 

for whtch there are no organtzed seed systems beans cassava tropical 

pastures and corn It also concentrated on those regtons{countnes 

whtch have the greatest needs as well as the cond1hons for accelerated 

take-off and where follow-up studtes could be carrted out by CIA T 

outreacb staff or ex1stmg nat10nal seed pro¡ects Guatemala tbe 

Dormmcan Republlc Ecuador Peru Bohvta Colombia and Nortbeastern 

Braztl were tbe countrtes tbat ftt tbese condttlons 

Acbtevements 

Tbe ma¡or achtevements of 1989 were 1 Multldtsctplmary researcb m 

tbe organ1zat10n and productlon tecbnologtes of strateg1c 1mportance 

2- In1hat1on of courses focussed on tbe development of relevant seed 

systems and 3- Tbrust on baste seed produchon of cassava tropical 

pasture and beans 

More detatled mformahon 1s presented below for eacb of tbe tbree ma¡or 

actlv1t1es 1- Researcb on seed systems management 2- Researcb on 

seed product10r processes and 3- Human resource development 

Otber actlv1tles sucb as human resource development baste seed 

produchon and documentatlon are support achv1hes for these three ma1n 

ob¡ecttves 

Seed Systems !!anagement 

One constramt m the adophon of 1mproved seeds 1s the lack of 

orgamzed seed systems wbtch can capture and mass produce the scarce 

quanhttes of seeds of 1mproved vanehes bemg developed by 

researchers m order to make suff1c1ent quantlhes of quahty seed 

avallable where needed and when needed m a sustamable fashwn 

Therefore one area of researcb 1s tbe development of organtzed seed 

systems 

Thts achvtty mvolves dtagnosmg ex1stmg systems tdent1fy1ng social/ 

orgamzahonal constra1nts and proposmg solutwns to work wtth or 

overcome tbose constramts GIVen tbe hmltatwns of tbe convenhonal 
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(mdustnal) seed systems and tradltwnal (farmer saved seeds) systems 

the Umt has been focusmg on an approach that capltahzes on the best 

features of both systems Th1s new approach has been refered to m 

CIAT hterature as "the non-conventlonal approach" and has requ1red 

the partlc1patlon of seed technolog1sts wlth exper1ence m the 

organ1zat1on of seed systems and the 1ncorporatlon of social sc1ent1sts 

who can canalyze and d1agnose the social/economlC constramts 

To form this multl-d1sc1plmary team the Umt added to an agricultura] 

econom1st m 1988 and an anthropolog1st m 1989 (a Rockefeller fellow) 

The capaclty acqwred Wlth the addltwn of these sc1entlsts has allowed 

the mltiatwn of research m severa] strateg1c areas 

advantage of non-conventlonal (trad1t10nal artlsanal 

seed productlon/ d1stnbut1onl systems and the 

1 e the comparatlve 

small scale local 

Im tla t10n of pilot 

projects In cassava seed productwn and pllot seed lots of 

bean-vanetles 

The emphases for seed system development 1n Colombia was upon 

cassava tropical pasture and beans m Guatemala upon beans m 

Ecuador upon beans and mmze (m cooperatlon with CIMMYT) and the 

Domm1can Repubhc upon nce 

In Colomb1a 13 organ1zat10ns have m1hated cassava seed productlon 

The Umt and the Cassava Progran worked together to catalyze the 

m1hat10n of th1s process E1ght organ1zahons are also part1c1patmg m 

the 1mtlahon of a pasture seed system and severa] organ1zatwns are 

1mtlatmg bean seed product10n A take-off for Colomb1an bean seed 

systems 1s ant1c1pated for 1990 

Artlsanal seed productlon lnltlated m 1987 m Guatemala had already 

accomphshed much by 1989 A regwnal workshop was orgamzed by 

CIAT (m July) to share the Guatemalan expenence wlth other countr1es 

1n the1r reg¡on Th1s event tnggered the 1mt1atlon of bean seed 

productlon 1n Honduras and Dom1mcan Repubhc 
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In the Domm1can Repubhc a part1c1patory d1agnos1s of constramts 

actmg upon the1r nce seed program was carr1ed out durmg research by 

seed sector personnel m September The mformahon obtamed 1s 

gmdmg the des1gn of follow-up act1v1hes All of the above achv1hes 

were des1gned artd carned out by the commod1ty program staff posted 

m those spec1flc regwns 

The spec1flc 

of nahonal 

achv1t1es/events carr1ed out m support of 

seed systems (NSS) are presented m 

the development 

Table 1 The 

mechan1sms used mcluded consultahons taklng advantage of natwnal or 

regwnal seed sem1nars d1agnos1s and strateg1c plannmg wlth leaders of 

NSS and documentatwn oí programs/cases w1th successful features 

One key ob¡echve dunng these events 1s to facllltate the sharmg of 

successful expenences 1n the development of seed systems among 

countnes 

Seed Productwn Process 

A second constramt 1n seed systems development 1s the extant 

productwn technology Ex1shng temperate zone technolog1es are cap1tal 

mtenslVe and have been des1gned ma1nly for Jarge and caphve 

markets etc Even though many prmc1ples are useful the Jack of 

adequate methodolog1es pose a serwus barr1er to the entry of potenhal 

parhc1pants 1n the system Research 1n the Un1t concentrates on 

s1mphfled seed produchon methodolog1es espec1ally relevant to 

small-sca!e seed produchon umts The Umt 1s pursumg th1s ob¡echve 

by carrymg out research on 1 Spec1f1c component technolog¡es 

2 Integratmg those components mto a flow or produchon process (PP) 

Both k1nds of research concentrate on methodolog1es of mternahonal 

relevance (Table 2) where CIAT as an mternahonal center has a 

comparahve advantage 

a Research on Spec1Ílc Component Technolog1es 

Seed producUon m the trop1cs faces problems dunng maturahon 

drymg selectwn and storage Tnadequate methodolog1es at these 
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stages Ieads to total or parhal Ios5 o! seed The re5earch approach to 

overcome the5e constramt5 15 to develop preventahve low-co5t 

wh1ch should as5ure quahty seed at reduced cost Table 2 techmque5 

show5 the re5earch achvthes (m more detall) Sorne of the rcsearch 

achvthe5 carr1ed out m 1989 Wlll be bnefly descnbed below 

Effect of premature hmely and delayed harvest on bean 5eed yteld 

and quahty (5tudy completed m 1989) Th15 5tudy was des1gned to 

gam more understandmg o! field detenorabon of bean 5eed 

produchon m the hum1d trop1c5 The result5 5hov. that there 15 an 

opbmum time (5haded) when the 5eeds should be harve5ted (escape 

from weathermg) ¡f y¡eld and quahty are to be assured Any dela) 

decreases both y1eld and quahty 
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D1agnos1s of the quahty of bean seeds uhhzed by small farmers (m 

process) Th1s study was carr1ed out to gam expenence m the 

tradltwnal seed systems of 

commun1hes The prehm1nary 

the Danen and Pescador farmmg 

results md1cate that there 1s h1gh 

recept1v1ty to v1sual seed selechon techn1ques and that both farmers 

and fleld agronom1sts lack an understandmg of the 1mphcatwns of 

seed m01sture levels for seed quahty and storablllty 

Effect of v1sual-manual selecbon on bean seed quahty (completed m 

1989) Prevwus research m 1988 showed that between rogmng of 

madequate plants re¡echon of madequate pods and v1sual selechon 

of threshed seeds the last prachce was the most effechve m truly 

separatmg quahty seeds 

the des1re of farmers to 

Another study w1th bean farmers md1cated 

select seeds v1sually Th1s research 

carned out m 17 seed lots shows that v1sual selechon 1s very 

effechve m upgradmg quahty V1sual selechon attams a leve! of 

quahty up and above the quahty obtamed w1th mechamcal selechon 

Th1s component has already been mcorporated m the ISSP for beans 

Effect of mechan1cal and V1sual-mQnual select10n on bean seed quahty 

Attr1butes 
Evaluated 

Germmahon 

V1gor Germmahon after 
AA test 

V1gor V1gorous seedhngs 
after AA test 

F1eld emergen ce 

Performance 1n percentages 

Mechamcally 1 V1sually 
selected re¡ected 

91 79 

86 70 

77 60 

59 54 

2 2 V1sually 
selected 

95 

92 

88 

79 

1 us1ng an a1r-screen cleaner com?osed of two screens and one a1r 
system Normally a fmal product m most operatwns 

2 V1sual selechon was done on seeds that had already been 
mechamcally selected 
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b Research on Integrated Seed Productlon Process (ISPP) 

In th1s type of research the component technolog1es generated at CIAT 

or elsewhere concern1ng seed productlon are 1ntegrated mto a flow or 

sequentlal process Th1s 1s bemg done for beans cassava and trop1cal 

pastures The process for (conventlonal) seed systems was 1mplemented 

m the early 80 s based on ex1shng state-of-the-art seed plant wlth a 

capaclty of 1500-2000 tn for easy flowmg seeds A prototype small 

scale seed condltwmng plant was mstalled m early 1989 Th1s 

experimental prototype has a capaclty to handle anywhere from 50-500 

tn per year Th1s prototype g1ves CIA T a capaclty to test and 

mcorporate spec1f1c components mto a flow or process that mcludes 

harvest/threshmg drymg cleanmg gradmg packagmg treatmg and 

stormg the quahty control throughout th1s process 

These processes have been presented to sc1ent1sts form the whole of 

Latm Amen ca through a range of CIA T achv1hes The small scale seed 

condltwnmg plant was used for tram1ng achv1t1es and bas1c seed 

productwn throughout the year The plant 1s m constant use for bean 

seed productlon w1th excellent results However the process bemg 

assembled 1s des1gned to be relevant not only for beans but for a w1de 

range of seeds of legumes corn pastures and cereal crops 

Another area m wh1eh an mtegrated sequenhal flow process 1s bemg 

developed 1s m cassava seed (stake) productlon The process depends 

upon good held agronomy posltlVe selechon at harvest s1mple storage 

ot branches preparatlon of stakes (cuttmg treatmg packagmg) pnor 

to plantmg and .quahty control throughout The process 1s constantly 

bemg changed to accomodate mnovahon and wlll play an 1mportant role 

1n a cassava seed produchon course to be carr1ed out m early 1990 

for Colomb1ans mvolved m the p1lot pro¡ects throughout the country 

The San Gll cooperatlve has become famous \Hthm Colomb1a from the 

orgamzahonal pomt of v1ew The produchon process ¡n San G1l 

however had sorne hmltahons The SU ass1sted m perfectmg 1t 

The produchon svster1 has been 1mproved and 1s bemg used aS a model 
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for the entlre regwn around San Gll Th1s 1s one case of farmers 

themselves bemg the central actors m tbe productlon/ d1stnbuhon of 

bean seeds 

A fourth area where a produchon process 1s 

pasture seeds Th1s pro¡ect 1s bemg ¡omtly 

bemg assembled 1s 1n 

carr1ed out wlth the 

Tropical Pastures Seed Spec1ahst and m cooperatlon w1th many 

Colomb1an orgamzatwns The process wh1ch mcludes fleld agronomy 

barvestmg techn1ques postharvest management and quahty control 1s 

bemg assembled based on the expenence of CIAT and part1c1patmg 

organ1zatwns 

In summary the research achvlty of the Seed Umt 1s gomg through a 

very mnovatlVe phase Instead of attemptmg to transplant whole 

produchon processes from one sltuahon to another research ts focusmg 

upon the most presstng constra1nts present m the produchon systems 

encountered m the manda te regwns/ crops 

post-harvest technology wh1ch 1s the mam 

once the adequate component techno!og1es 

Research focuses upon 

constra1nt m the trop1cs 

are 1denhfled they are 

tmmed1ately mcorporated mto an mtegrated flow or productwn process 

Th1s 1s g1vmg CIAT a umque capaclty to contr1bute m seed S) stems 

development The up-to-date mformahon gathered m both orgamzatwnal 

and productwn technolog1es has been presented m the courses 

workshops and pubhcahons 

Human Resource Deve!opment (HRD) 

Tbe real actors 1n the development of effechve seed systems at tbe 

nahonal leve! are key md1viduals m govermental and nongovermental 

organ1zahons Lack of tramed personnel has been a hm1hng factor 

However the greater awareness of nahonal Ieaders has created a need 

for more effectiVe strateg1es on the part of the Umt 

Trammg has targeted two levels of chents dec1s1on makers and 

produchon technolog1sts The act1v1tles des1gned for the flrst set of 
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chents were workshops and consultaban tnps Startmg m 1989 the 

workshops have been etther beld regwnally or dtrectly m tbe target 

country One such actlvlty was held m Guatemala on beans another 1n 

the Domtmcan Repubhc for the Canbbean and a th1rd tn Ecuador 

These acbvtbes were planned and executed wlth tbe CIAT commodtty 

out-reach staff 

Trammg for producbon technologtsts are eltber CIAT-based or 

carned out m selected regwns or countnes In 1989 tbe SU offered 

the ftrst advanced course on Development of Seed Systems m whtcb 

emphas1s was gtven to small farmers systems There were 130 

apphcants for 25 vacanc1es The chents were natlonal research 

organtzabons seed certtfytng servtces and NGO s from Central 

Amenca Andean regton and North eastern Braztl 

The ob¡ecbve of the advanced course was to generate seed development 

managers and tratners of others Therefore m thts course the tramee 

developed the abthtles to 

l Dtagnose the1r spectftc seed sttuatlon tdentlfytng constramts and 

destgntng actwn plans to overcome those constramts 

2 Propase a seed productton process capltahzmg on local productlon 

resources and 

3 Dtagnose 

programs 

tramers 1 

the1r 

thts 

needs and then destgn and 

techmque has been referred 

carry 

to as 

out trammg 
1 trammg of 

As 1ndtcated above the response to th1s course was beyono the 

capaclty of CIAT wbtch remforced the lMportance of "the trammg of 

tramers 1 programs launched by the Unlt startlng m 1988 The results 

of these programs are evtdent Colombia for example has orgamzed a 

range of tramtng actlvttles on 1ts own wlth mmor ass1stance from 

CIAT Guatemala Bohvta and North eastern Braztl have also organtzed 

m-country tramtng actlvlttes wttb mmor asststance from CIAT There 

are cases of programs tn Mextco Bohv1a and Peru where tra1nmg 1s 
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already bemg prov1ded mdependently of CIAT m wh1ch former CIAT 

tramers are playmg a key role Th1s 1s a pos1hve s1gn of the 1mpact 

of CIAT s strategy of trammg tramers A greater effechveness Wlll be 

sought after m 1990 through the selechon of comm1tted tramers from 

comm1ted mst1tut10ns wlth follow-up support from the Umt and 

outreach program staff The range of CIAT-based and reg10nal courses 

are presented m Table 3 and 3b 

Breeder/Bas1c Seed Produchon (BB Seeds) 

The ob¡echve of th1s achv1ty 1s to ass1st the CIA T commodlty 

programs overcome ser1ous constramts m the ava1labl11ty of ongmal 

seeds of prom1smg hnes or recently released culhvars Th1s achvlty 

focuses mamly on Colomb1a and upon the crops for wh1ch there IS as 

yet no nahonal capaclty to prov1de ongmal seeds Th1s IS the case for 

beans cassava and tropical pastures In the case of nce the Umt 

s1mply prov1des 

(drymg cleanmg 

m1nor ass1stance 1n the post-harvest 

treatmg packagmg) for I C A 

cond1honmg 

The seeds of any crop the Umt produces have two mam uses 

1- W1despread vahdahon research between CIAT and the1r NARD 

counterparts and 2- To supply or1gmal seeds (an elite class of seeds) 

to commerc1al seed producers who m turn mass-produce Th1s 1s 

done m close coord1nahon w1th the ICA Seed D1v1s1on wh1ch prov1des 

the follow-up to seed enterpr1ses 

The spec1f1c ammounts of seeds produced are presented m Tables 4a to 

4e BB seed produchon 1n beans cassava and trop1cal pastures gamed 

strength m 1989 Bean seed produchon lS carr1ed out dlrectly at 

CIA T's Palm1ra stat10n Th1s act1Vlty has mcreased from 1988 to 89 

and lt 1s planned to further mcrease m 90 to assure the avallab1hty of 

newly released var1ehes Th1s IS part of a plan ¡omtly carr1ed out by 

!CA Seed D1v1s1on/Seed Umt/Bean Program under a non-convenhonal 

seed scheme 
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Tbere 1s also an mcrease 1n tbe productwn of pasture seeds Th1s 1s 

¡omtly carned out wltb tbe TPP In contrast wltb beans pasture 

seeds are produced under contract arrangements w1tb commerc1al seed 

compan1es In cassava practlcall) no seed (stake) productlon was 

carr1ed out by tbe S U prwr to 1988 Tbe flrst flelds were estabhsed 

m 1988 Smce tben tbe achv1ty has been h1ghly successful Tbe 

f1rst bas1c seeds of recommended var1ebes were barvested 1n 1989 and 

supphed to botb commerc1al seed mulbphers and stabon operaban Wltbm 

CIAT w1tb excellent results New prom1smg !mes commg out of tbe 

Cassava Breedmg Program were added to thlS program m 1989 m 

anbc1pabon of tbe1r release m 1990 Contrary to prevwus 

m1sconcept1ons cassava seed productlon 1s an actlvlty tbat 1s provmg 

h1gbly succesful Tbe s1mple metbodolog1es presented by tbe Seed Umt 

are bemg readlly adapted by otber orgamzatlons At tb1s bme tbere 

are four organ1zabons 1n tbe Cauca Valley one 1n Tohma four on tbe 

Nortb Coast and four m V11lav1cenc10 part1c1pat1ng m cassava seed 

producbon 

In add!bon to tbe d!rect mvolvement of tbe S U m productwn of BB 

seeds a post-barvest serv1ce on a fee bas1s 1s prov1ded ut1hz1ng the 

convenbonal seed plant Th1s actlvlty targeted tbe development of corn 

seed produchon tbat 1s bemg 1mplemented by tbe Natwnal Federaban of 

Cereal Growers Th1s Federatwn s program has been most successful 

by prov1dmg quanhhes of 1mproved corn seeds packaged m 5 12 5 25 

and 50 kg contamers to small farmers that have cons1derable H"lpact 

The BB seed produchon as well as the cond1homng serv1ces are 

des1gned to be self-fmancmg usmg the funds generated by the sale of 

seeds wh1ch 1n turn mamtams a rotahng fund Bean seed 

produchon and cassava seed produchon and processmg serv1ces bave 

become fmanc1ally self-suff1c1ent however trop1cal pastures wlll 

requ1re spPC1al attenhon unbl these commod1hes become w1dely known 

and the cost of produchon 1s lowered as a market develops 
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Pubhcatlon/Documentatlon 

Informatlon generated m the Umt supports the two key areas of 

research 

1- Seed systems development 2- Production techno!ogzes A complete 

hst of documents developed are presented m Table 5 To be sure 

mformatlon zn seed system development 1s scarce m any language 

Therefore both areas of documentatlon rece1ve h1gh and equal pr10r1ty 

Personnel The Umt has uhhzed the serv1ces of permanent staff and 

temporary staff to carry out 1ts achvlhes Dr Cllas Pacheco Camargo 

¡mned CIAT as the Leader of the Umt m late 87 H1s work 

concentrated on admm1strat1on and product1on technolog1es He has 

been keen on the m1t1ahon of cassava seed produchon After a very 

fru1tful two years he returned to EMBRAPA Brazll (at the end of 

October of 89) 

Dr Adnel E Garay the other Sen10r member concentrated on seed 

systems development and produchon technolog1es of bean seeds Dr 

Ambal Monares an agncultural econom1st concentrated on the 

soc1o-econom1cs of non-conventlonal systems and cassava seed 

produchon At the end of October he left CIAT to ¡om IFAD m Pome 

Dr Les F1eld an anthropolog1st and a Rockefeller fellow has 

concentrated on comparatlve stud1es and development of selected 

trad1t10nal and non-conventlonal seed systems Th1s mterd1sc1plmary 

team of sc1enhsts along w1th the h1ghly expenenced research assoc1ates 

m the Un1t and the1r ass1stants have contnbuted to the ach1evements 

reported Durmg th1s year the Umt h1red a new tram1ng assoc1ate "ho 

has mcreased our effectlveness m "trammg tra1ners 11 as well 

llany CIAT spec1ahsts ICA spec1ahsts and local seed orgamzatlons 

w1th1n Colombia and Latm Amenca contr1buted to the courses and 

workshops organ1zed 

programs and umts 

by the Umt The admmzstl at10n commodlty 

m CIA T ha ve contnbuted mmeasurably to the 

ach1evements Fmally a spec1al apprec1at1on 1s expressed to the Sw1ss 

Development Cooperatlon wh1ch has prov1ded the fmanc1al support to 

the Umt for the new thrust towards developmg seed systems w1th 

emphas1s on sma!l farmers 
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TABLE 1 SEED UNIT ACTIVITIES IN bUPPORT OF DEVELOPMENT OF NATIONAL SEED SUPPLY SYSTEMS DURING 1988 89 

ACTIVITY 

OrganiLation and implementation of caraota 
bean b~ed production and marketing systems 

Impl~mertation of bean seed production 
project for small farmers 

Surport to Cost 1 R1can seed program and 
part1cip tion in the organizacion of the 

PC~MCA round table 

Orlentdtlon in planning of cassava seed 

production for Pdtwma 

Pl mnng and execution of four p1lot projects 

in the North Coast of Colombia (Dept of 
Córdoba Algarrobos and Dept of Sucre 

Albania La Estacion El Socorro) 

Organf¿ation of sccd technology transfer 
mecha Jsms addre~sed at small farmers 

Pat ticipation in thE" r fonn of the National 

See 1 Law 1n l ero 

Organizdtion of cassava seed production 
sy tem for Colombia 

\ 
1 

Fo~lation of a be~n seed production plan 
fo')Colombia (project profi!e) 

CLIENT 

National Seed Program and 
PROCIANDINO (Venezuela) 

DIGESA lCTA PROGETAPS 
(Guatemala) 

Costa Rican Nat:lonal Seed 
Serv1ce and COTERES 
(tosta R1ca) 

IDIAP (Panama) 

!CA DRI CIAT 
(Colombia) 

SUDENE PAPP 
(Brazil) 

CODEAGRO MAG 

(Pero) 

ICA/Seed Division CJAT 
(Colombia) 

ICA/Seed Div1sion 
(Colombia) 

PERIOD 

4 8 April 1988 

23 29 July 1988 

20 26 March 1988 

OBJECTIVh 

Improve the seed production and marketing system 
executed by the national program 

Follow up on the bean project for small fdrmers 

Prepare the Seed Round Table for the PC~tCA and 
diagnose the overall basic seed situation 

24 May 2 June 1989 Organize a non conventlonal cassava seed 
production system 

1988/89 

18 July 
1988 

15 August 

24 25 August 1989 

1988/89 

Study organ1zational alternatives for cassava 
seed production 

Orient follow up on seed trainera trained at 
CIAT 

Adjust the Peruvian Law to the technological 
advances achieved during the decade 

Develop a quality control sybtem for cassava 
seed and d1ffuse the use of new var1etie in 
Colombia 

Initiate the development of a non conventional 
system bascd both on the private enterprise and 
on other 1nterested organizations with the 
support of ICA s Research and Certification 
D1visions and CIAT s Bean Program and Seed Unit 



ACTIVITY 

Effect of early optimum and delayed 
harvest on bean seed production and quality 

Effe t oí the application of fungicides 
and of cultural management practices on 
be n seed production and quality 

Effect of cultural practices on bean 
seed quality 

Effect of drying rnethods on rice seed 
quolity 

tvaluation of quality of bean seed 
planted by small farmers in two 
Colombian regions 

belection of white bean genotypes to 
improve seed qualfty 

tffect of chemical scarification on 
Ct..ntrosema seed quality during storage 

Effect of hum1d1ty on storage of bedn 
se~ds 

Determination of bean seed vidbility 
by measur1ng the pH of 1ts exhudate 

Dcsfgn construction and evaluation of 
a prototype for harvesting Brachiaria 
seed (carr1ed 01 t JOJntly with CIAT s 
rropical !astures Program) 

Postharvest mu Ub m nt of cassava seed 

TABLE 2 SEED UNIT RESEARCH ACTIVITIE~ 1988 89 

OBJECTIVE STATUS 

Design technologies product1on strategies and appropriate methods 
for seed production in small units under tropical conditions 

F1nd agronomic management practices that allow the small farmer to 
produce better planting materials in his own farm 

Evaluate the cummulative effect of agronomic mandg ment practices 
on physLcal phyisolog1cal and health quality of bean seed 

Study the !nfluence of different dry1ng methods on the physical and 
physiological quality of rice seed and on seed fissuring 

Develop d qudlitative diagnosis of the extent to which available 
bean seed technology informat1on is used in two gra1n producing 
regions of Colombia 

Classify white bean germplasm into d1fferent qualitat1ve classes in 
arder to better organ1ze 1ts seed d1stribut!on to the breeding 
programs 

D term1ne the effect of different chemical scarification processes 
on tlte physiological quality of Centrosema seed during storage 

Determ1ne the effect of humidity and temperature under hermetic 
storage conditions on secd quality preservation in sy tcms adapted 
to sm1ll production units 

Find simple and quick alternative tr1als for interna! quality 
ontrol of bean seed 

Develop a practica! and efficient system for harvesting Brachiar1a 

Present the integrated process of cassav~ 
cutting options tt eatm nt packaging and 

take selection 
quality control 

storage 

Concluded in 1989 

Concluded Ln 1988 

Final phase 1989 

Concluded in 1988 

Final phase 1989 

During field phase 1989 

Concluded in 1988 

Concluded in 1988 

Concludcd in 1988 

Being developed 1989 

Concluded sct up Under 
ont1nuous innovation 

(continnpc::\ 



ACTIVITY 

A COMPONENT TECHNOLOGIES 

Effect of ea~ly optimum and delayed 
harvest on bea seed production and quality 

Effect of the application of fungicides 
and of cultural management practices on 
bean seed production and quality 

Effect of cultural 
seed qtalfty 

pract1ces on bean 

Lffect of dry1ng metbods on rice seed 
quolity 

Evaluation of quality of bean seed 
plantcd by small farmers in two 
Colombian regions 

Se1ect1on of white bean genotypes to 
improve seed quality 

Effect of chemical scartf~cat~on on 
Centro ena s ed qualtty dur1ng storage 

Effect of humidity on stor ge of bean 
eet.ls 

Determinat1on ot bean seed VLability 
by measuring tle pll of its exudate 

TABLE 2 SEED UNIT RESEARCH ACTIVITIES 1988 89 

OBJECTIVE STATUS 

Design technologies production strategies and appropriate methods 
for ecd production in small units under tropical conditions 

Find agronomic management practices that allow the small farmer to 
produce hettct planting materials in bis own farm 

Evaluate the 
on physical 

curnmulative effect 
phyisological and 

of agronomic management practices 
health quality of bean seed 

Study the influence of d~fferent drying methods on the physical and 
physiological quality of rice seed and on secd fissuring 

Develop a qualitative diagnosis of the extent to Which available 
bean seed technology information is used in two grain producing 
regions of Colombia 

Cla~sify white bean germplasm into different qualitative classes in 
order to better organtze its seed distribution to the breeding 
programs 

Determine the effect of different chemical scarification processes 
on the physiological quality of Centrosema seed during storage 

D termine the eff ct of hum1dity and temperature under hermctic 
storage conditions on ~eed quality preservation in systems adapted 
to small production units 

Find simple and quick alternative trials for Lnternal quality 
control of bean seed 

Concluded in 1989 

Concluded in 1988 

Final phase 1989 

Concluded in 1988 

Final phase 1989 

During field phase 1989 

Concluded in 1988 

Concluded in 1988 

Concluded in 1988 

(continues) 



ACTIVITY 

Design construction and evaluation of 
a prototyPe for harvesting Brachiaria 
se d (carried out jointly with CIAT s 
Trop1cal Pastures Program) 

Evaluation of the effect of different 
storage systems on the quality atd 

production of cassava seed 

Effect of positive selection on cassava 
seed quality 

Characterization of the potential of three 
promising cassava lines for accelerated 
multiplication 

B INTEGRATED SCED PRODUCTION PROCESS (ISPP) 

Design construction and operation of a 
qtationary dryer for the non conventional 
seed system in opcr1tion at COAGRO San 
Gil (Colombia) 

Design constncti n operation and 

ev luation of a small scale seed 
conditioning plant using low cost simple 
machinery and equipment 

Cassav eed ( tdkc) production system 

TABLE 2 (CONTINUED) 

OBJECTIVE 

Develop a practical and efficient system for harvesting Brachiaria 

Determine the best cassava seed {stakes) storage system and !ts 
effect on production 

Def1ne cassava stake select1on technologies in the field 

Determine suitability of varieties for accelerated increase 

Improve postharvest management and quality control procedures for 
bPan seed This institution will fulflll the pilot role in arder to 
diffuse its organizational scheme in Colombia 

Develop simple and inexpensive methodologies for non conventional 
seed production systems and use of high quality seed 10 arder to 
improve postharvest technology among small scale (50 100 t) farmers 
in organized communities Present an integrated scheme of the 
production procesa 

To present the integral process including field agronomy selection 
of pla ts at harvest storage utting/treating packaging and 
qual1ty control 

STATUS 

Being developed 1989 

In progresa 1989 

In progresa 1989 

In progresa 1989 

Concluded 1988 

Concluded in 1989 Undcr 
continuous use and 
uptad!ng 

Basic process concluded 
and 1n constant innovation 



NAME OF COURSI: 

COURSES AT CIAT 

First Advanced Course o 
~eed Production Systems 
for Small Farmers 

IN COIINTRY/REGIONAL COURSES 

Course on Seed Production 
Systems for Small 
Farn er~ 

Phase 1 of Course on 
Non Conventional Bean 
Seed Product1on 

Central American Workblop 
on Bean Seed Production 
and Dlbtribution for 
Smull Farmers 

Ph e 11 of tle Course on 
Non conventionul Bea 
Seed Produ t ion 

TABLE 3 PRINCIPAL TRAINING ACTIVITIES O~ THE SEED UNIT DURING 1989 

f~IN óUBJECTS COVERED 

Role of seeds in agricultura! developrnent 
seed quality quality control seed 
humidity contcnt rice varietal 
maintenance appropirute drying 
technology communication with the small 
farmLr seed production and dlstribution 

Role of seeds ir agr1cultural development 
seed qualtty quality control bean and 
cassava sced production methodology for 
seed diagnosis formulation and evaluation 
of a seed project appropriate drying and 
storage technology d1fferentiation of 
seed as a product 

Agronomic m.magement of non conventional 
bean seed production seed conditionning 
quality control phytosanitary 
requirement in lean seed production 

Appropriate bean seed production 
technologies tools for seed program 
development non conventional seed 
systems designing activity plans for each 
country follow up 

Seed condltionning wLth equipment 
appropriate for small farmers 
organization and 
mall tarmers 

ed d1btribut1on for 

SITE 

COLOMBIA 

COLOMBIA 

ECUADOR 
(!barra) 

CUATEMALA 

(Jutiapa) 

ECUADOR 
(!barra) 

ORGANIZING 
ENTITY 

CIAT 

ICA/CIAT 

NO OF 
PARTICIPANTS 

34 

17 

INIAP/CIAT 21 

CIAT/ 
DIGESA/ 
ICTA 

INIAP/CIAT 

46 

25 

DATE 

15 May 23 June 

30 Oct 3 Nav 

22 27 January 

24 28 July 

16 18 August 

PARTICIPANTS 

Seed Unit 

Seed Unit 

Giralda 
Mona res 
Aguirre 

Camargo 

Garay 
Menares 
Gutiérrez 

Giralda 
Menares 

(continues) 



NM1E m COURSE 

Workshop on Rice Seed 
Production for the 
C.lr bbcan 

Course on Interna! 
Quality Control 

MINOR PARTICIPATION IN 
COURSES lo/ORKSHOPS, EVENTS 

111 Inlcrnational 
Intensive Coorse for 
Non conventional 
Product1on of Grain 
Legume/Seeds 

SemLiar on National 
Iollcles on Technology 
Transfer 

Seed Section of XXXV 
Annual Meet1ng of the 
PCCMCA 

Phase TI of the Course on 
Non conventional Seed 
Production 

TABIE 3 (CONTINUED) 

MA IN SUBJECTS COVERED 

Rice seed production dnd conditionn1ng 
seed morphology and development stages 
humldlty and lts lmplications quallty 
ontrol sampl1ng stora&e seed 

physlology rice drylng 

Interna! seed quality control 

Technical and socioeconomic aspects of 
bean seed production and distribution and 
of other andean crops 

National policics on cience and 
technology b1sic sciences technical 
developmcnt of social sciences 

Policies and criteria on onservation of 
national rcsources evaluation of advanced 
bean line agronomy and physiology 
nutrition and microbiology 

Non conventlonal bean seed product1on 
seed conditionning phytosanitary 
procedures non conventiona1 seed 
production co t alternatives for bean 
seed dlstribution 

ORGANIZING NO OF 
SITE ENTlTY PARTICIPANTS 

DOMINICAN 
REPUBLIC 

CRIN /CIAT 30 

BRAZIL 
(Pelotas) 

BOLIVIA 
(Cochabamba) 

UFPEL/CIAT 

PROCIANDINO 

COLOMBIA UNIVERSIDAD 
NACIONAL 

HONDURAS (San PCCMCA 
Pedro Sula) 

PERU 
(Calca) 

INIAA/CIAT 

30 

25 

400 

300 

23 

DATE 

18 30 Sept 

16 28 Oct 

19 January 

4 February 

22 24 

February 

3 8 Msrch 

1 12 May 

PARTICIPANTS 

Garay 
Burbano 
Agulrre 

Manares 

Camargo 

Camargo 
Burbano 

Aguirre 
Mona res 

(continues) 



NANC O> COURSE 

Course on Interna! 
Quality (.ontrol 

Progr1w ot the M S 
Course on Seed Technology 

Maize Seed Production and 
Use in the High Andean 
lenes 

First Meeting of tle 
1 dustrial Seed Sector 

Nat101 1! Seed Round Table 

AO~CA s Annual Meeting 

11 National Seed Sem~ndr 

VI Brazilian SeLd 
Congre s 

Phase I of Course on Non 
conventional Promotion 
dlld Production of Seed of 
New Bean Varieties 

Course on Sced ~ystcms 
for Small Farmers 

'IABLE 3a (CON'IINUI:D) 

NAIN SUBJEC'IS COVERED 

lmportance of official control factors 
affecting seed quality pathological 
problema affecting rice seed production 

Drying stora&e 

~orkshop on Improved Problema and 
Solutions of Maize Seed in High Andean 
Zones 

ALADI and the lntegration of seed 
markettng in Latin America 

Seed production systems for small farmers 

Seed certification 

Seed polictes and legislatton 

Seeds as the basis for food product1on 

Bcan seed production seed qualtty 
non conventlonal seed conditionning 
equipment 

Sl'IE 

COLOHBIA 
(CIA'I) 

ARGENTINA 
(Cordoba) 

ECUADOR 
(!barra) 

COLOMBIA 

BOLIVIA 

USA (Chicago) 

LINA (Peru) 

BRAZIL 
(Brasil1a) 

ECUADOR 
(Cuenca) 

BRAZIL 
(Fortaleza) 

ORGANIZING NO OF 
EN'II'IY PAR'IICIPAN'IS 

ASCOES 28 

U NACIONAL DE 
CORDOBA 

CIMMTI 

AIADI /FELAS 

CNS 

AOSCA 

FUNDEAGRO 

ABRA TES 

lNIAP 

SUDENE/PAPP 

9 

30 

lOO 

200 

300 

100 

500 

20 

25 

DATE 

4 8 

September 

24 April 
8 May 

26 29 Junc 

18 20 July 

20 22 July 

PAR'IICIPAN'IS 

Seed Unit 

Aguirre 

Camargo 

Camargo 
Guti~rrez 

Caray 

30 July 3 Aug Camargo 

22 26 August 

15 25 Sept 

Camargo 

Camargo 
Giraldo 

2 10 October Giraldo 

10 20 
October 

Cutiérrez 
Aguirre 
L6pez 



TABLE 3b VISITING IN-SERVICE RESEARCHERS DURING 1989 

NAME INSTITUTION* COUNTRY DATE 

Nestor Arregu1 INIAP Ecuador 16 Jan - 17 Feb 
Mom ca Gordon CARDI Ant1gua 1 Jun - 30 Jun 
Mar1o Garc1a DIGESA Guatemala 26 Jun - 30 Jun 
Na1ra Camacho CNS Panama 26 Jun - 30 Jun 
Fernando Herazo ICA Colomb1a 26 Jun - 30 Jun 
Demetn o Suárez IIA Cuba 24 Jul - 22 Sep 
Damel P1erett1 U N de e Argent1na 27 Jul - 1 Sep 
ttan no Cubas MIAC Peru 1 Aug - 30 Sep 
Orlando Montoya MIAC Peru 1 Aug - 30 Sep 
Jav1er del V1llar MIAC Peru 1 Aug - 30 Sep 
Hernan P1nzon ICA Colomb1a 4 Sep - 13 Oct 
Sh1rley P Mora PROTECA Ecuador 4 Sep - 3 Nov 
Carlos Sheran SRN Honduras 24 Jul - 22 Sep 

* INIAP = Inst1tuto Nac1onal de Invest1gac1ones Agropecuar1as 
CARDI = Car1bbean Agr1cultural Research and Development Inst1tute 
DIGESA = D1recc1on General de Serv1c1oS Agr1colas 
CNS = Com1te Nac1onal de Sem1llas 
ICA = Inst1tuto Colomb1ano Agropecuar1o 
IIA = Inst1tuto de Invest1gac1ones en Arroz 
U N de C = Un1vers1dad Nac1onal de Cordoba 
MIAC = M1dmer1ca Internat1onal Agr1cultural Consort1um 
PROTECA = Programa de Desarrollo Tecnolog1co Agropecuar1o 
SRN = Secretar1a de Recursos Naturales 



TABLE 4a PRODUCTION (KG) OF BEAN BASIC SEEDS 

L lne7Vanety 1988 1989 

Ha Kg Ha Kg 

PVA 476 1 6 2 189 1 6 1 500* 
P V A 782 o 4 546 
P V A 916 o 1 144 1 8 2 384 
RA B 304 o 16 212 
RA B 383 o 18 245 
Cal1ma 1 1 1 260 
Fn.Jol1ca P 1 1 o 4 515 
PVA 1261 o 2 197 
PV A 773 2 o 2 000* 

Total 5 111 6 081 
----- ====== 

* stlll 1n f1eld 

TABLE4b CASSAVA SEED PRODUCTED H. 1989 

Area Sta k es Area 
planted Produced planted* 

Vanety 1n 1988 1n 1989 1n 1989 
(ha) (ha) 

P-11 8 3 388 000 3 8 
P-12 3 7 236 000 5 6 
P-13 5 5 166 000 1 3 
CH523-7 o 8 10 000 o 7 
Venezolana 1 7 
Other maten a 1 s o 8 7 000 5 4 

Total 19 1 807 000 18 5 

* To be harvested 1n 1989 



APPENDIX 4c FDRAGE SEED PRODUCTED BY ENTERPRISES 

1988 1989 1990 
Area Pro- Area Pro- Are a Pro-

Cult1var/Spec1es/ planted duct1on planted duct1on planted duct1on 
Enterpn se (ha) (kg) (ha) (kg) (ha) (kg) 

CAPICA ~ cap1tata) 19 o 1887 21 o 
Sem1llano 10 o 1187 
Hoechst 9 o 700 
Gram1col 5 o 
Serv1campo 6 o 
Comers1a 10 o 
VICHADA if_ acut1fol1um) 1 o 87 11 o 1416 9 5 
Sem11lano o 5 50 25 130 ro 
Pastos y Legum1nosas o 5 66 
D1str1bu1dora del Valle 2 o 262 
Sem1llas Pance 2 o 
Hoechst 6 o 958 5 o 
Comers1a 1 o 
Seed Umt o 5 37 o 5 

LLANERO ~ d1ctyoneura) 2 o 70 20 1108 25 o 
Sem1llano 50 980 50 
D1str1bu1dora del Valle 5 o 5 o 
Hoechst 5 o 102 5 o 
Serv1campo 5 o 26 5 o 
Comers1a 5 o 
Seed Un1 t 2 o 70 

Centrosema macrocarpum 2 6 798 3 1 
D1str1bu1dora del Valle o 6 68 o 6 
Sem1ll as Pance 2 o 730 2 o 
Sem1llano o 5 

Stylosanthes gu1anens1s 1 5 62 o 5 32 2 o 
Sem1ll ano ro 25 ro 
Seed Un1 t o 5 37 o 5 32 1 o 
Desmod1um oval1fol1um 2 o 57 3 o 
Sem1ll ano 2 o 57 3 o 

GRANO TOTAL 6 5 219 55 1 5298 63 6 



TABLE 4d AMOUNTS OF SEEDS RECEIVED DISTRIBUTED ANO FINAL STOCK (IN KG) 
OF BASIC SEED IN THE SEED UNIT DURING 1989 

Spec1es 

Andropo9on 9ayanus 
Brach1ar1a d1ctyoneura 
Centrosema acut1fol1um 
e bras1l1anum -
e macrocarpum -
e pubescens 
Oryza satlVa* 
Phaseolus vul9ar1s** 
Stylo anthes cap1tata 
S 9u1ananes1s 
S macrocephala 
Zea mays 

TOTAL 

In stock 
as of 

November 1988 

177 o 
10 o 

139 5 
90 o 

-

185 o 
9 491 o 

593 2 
47 5 

58 5 

10 791 7 

Amount 
rece1ved 

dur1n9 1989 

82 o 
182 o 

1354 o 
-

795 o 

91 155 o 
7 215 o 

53 o 
15 5 

1 457 o 

102 308 5 

Amount 
d1stnbuted 

dur1n9 1989 

4 o 
124 o 
907 o 

o 5 
635 o 

91 155 5 
4 240 o 

300 o 
38 8 

1 430 o 

98 834 8 

In stock 
as of 

November 1989 

255 o 
68 o 

586 5 
89 5 

160 o 

184 5 
12 466 o 

346 2 
24 2 

85 5 

14 265 4 

* Includes bas1c seed produced by Stat1on Operat1ons (eiAT) and cond1t1oned by the Seed Un1t for JeA 

** Includes 4 900 k9 of mater1al harvested not yet class1f1Ld 



TABLE 4e AMOUNT (KG) OF SEED CONDITIONED FOR OTHER INSTITUTIONS UNDER 
A SERVICE FOR FEE ARRANGEMENT 

CROPS 

RICE 
CORN 
SOYBEAN 
SORGHUM 

CLIENTS 

ICA HOECHST 
FENALCE PROCAMPO 
ICA 
CRESEMILLAS 

1988 

63 018 
52 247 

23 285 
7 335 

1989 

285 258 

337 878 

14 265 



TABLE 5 PUBLICATIONS AND CONFERENCES PREPARED m 1988/89 

PUBLICATIONS IN THE AREA OF SEED SYSTEMS 

Seed for small farmers Support mfrastructure C P Camargo 
C Bragantlm R Agmrre A Garay J Fernández de Soto 
(Enghsh and Spamsh) 

Seed productlon systems for small farmers A nonconvent10nal 
perspechve C P Camargo C Bragantlm A Monares 
(Enghsh and Spamsh) 

Settmg a seed mdustry m motlon A nonconventlonal 
successful approach m a developmg country A Garav P S 
Pattle J Landivar J Rosales (Enghsh m press) 

PUBLICATIONS IN THI: AREA OF PRODUCTION TECHNOLOGIES 

Almacenamiento de las semillas L Baudet (Spamsh rnimeo) 

Benef1c1o de sem1llas S Davlla S T Peske R Agmrre 

Descnpcwn vanetal de arroz G Munoz G G1raldo J E 
Douglas J Banguero (Spamsh m press) 

Manual para el beneÍ1c10 de sem11las P Agmrre y S T 
Peske (Spamsh Portuguese m preparatlon) 

Metodolog1a para produc1r sem11las de calidad Fn¡ol arroz 
ma1z sorgo G G1raldo J Fernandez de Soto G Munoz 
(Spanlsh second rev1sed edJ.tlon m press) 

PAPERS AND CONFERENCES (1988/89) 

CONFERENCES AND LECTURE NOTES IN SEED SYSTEMS 

Antecedentes y bases para un proyecto de producc10n de sem1lla 
de yuca en la Costa !liorte de Colomb1a J Lopez (mlmeo) 

Control de calidad C Bragantlm (m1meo) 

Control mterno de calidad en sem1llas e p CaMargo (mlmeo) 

Dlagn6stlco cualitativo en semlll?S 1\otas prelimmares e 
P camargo (m1meo) 

D1agnostlco 
relaciOnados 
y ut1hzac10n 

partlc1pat1vo 
con los s1stemas 
de semlllas e 

de hm1tantes y 
no convenciOnales de 
P Camargo (m1meo) 

soluciOnes 
producc10n 



D1ferenc1ac1on del producto semllla 
C P Camargo (mmeo) 

A Garay A Menares 

El desarrollo de los recursos humanos en la Un1dad de Semlllas 
del CIAT U Guhérrez (m1meo) 

Encuesta para d1agnoshcar s1stemas de producc10n y uso de 
semlllas A Menares L W F1eld y U Guherrez (m1meo) 

Importanc1a de la patolog1a de semlllas para los programas de 
semlllas C P Camargo (m1meo) 

Importanc1a de la sem1lla en el desarrollo agncola 
Camargo (m1meo) 

e P 

Importancla y aphcacwnes del Vlgor de la semllla e p 
Camargo (m1meo) 

Lmeam1entos generales para la elaborac10n de un plan nacwnal 
de semlllas C Bragantlm (m1meo) 

Métodos de evaluac10n econom1ca de exper1mentos y encuestas a 
mvel de fmca A Menares A Achata (mlmeo) 

Neces1dad de un proyecto p1loto para la producc10n de semllla 
de yuca de buena cahdad en la Costa Atlanhca J Lopez 
( mu'leo) 

Pltayo Slte of a CIAT-supported bean-seea proJect 
F1eld ( m1meo) 

Pohhca de c1enc1a y tecnolog1a El caso bras1lero 
Camargo (mlmeo) 

L W 

e P 

Programas de semlllas y sus componentes 
(mlmeo) 

C P Camargo 

Proyecto de produccwn y dlstnbuc10n de sem1lla meJorada de 
yuca en la Costa Norte de Colomb1a e p Ca margo A 
Mona res J Lopez (m1meo) 

Sem1llas de yuca en la Costa Atlantlca J 

S1tuac10n de la certlflcacwn de sem11las 
L1mltantes y oportmudades de desarrollo 

CONFERENCES AND LECTURE NOTES 
TECHNOLOGIES 

Lopez (m1meo) 

en Amer1ca Latma 
A Garay (m1meo) 

ON PRODUCTION 

Acond1c1onam1ento Prmc1p10s metodos y tecn1cas 
aprop1adas J Fernandez de Soto (mlmeo) 

Anahs1s de pureza Íls1ca E Burbano (m1meo) 



Atnbutos de cahdad de la semilla E Burbano (mimeo) 

Beneficio de semillas R Agmrre (mimeo) 

Cahdad de la semilla E Burbano (mimeo) 

Control de cahdad en el laboratorio de Phaseolus vulgans 
(fn¡ol) E Burbano (mimeo) 

Determmaci6n de la humedad E Burbano (mimeo) 

Diagnoshco cuahtativo en semillas C P Camargo (mimeo) 

Efecto de la escarificacion 
semilla de Centrosema spp 
Burbano (mimeo) 

quimica en la cahdad de 
durante el almacenamiento 

la 
E 

Efecto de la humedad en el almacenamiento hermetico de 
semillas de fn¡ol R Agmrre (mimeo) 

Efecto de las prachcas culturales en la cahdad de la semilla 
de friJOl (Phaseolus vulgans) C Braganhm (mimeo) 

El proceso de maduracwn y sus Imphcacwnes en la producc10n 
de semillas Caso del arroz A Garay (nimeo) 

Insecticidas y rahcidas mas comunes en el combate de plagas 
de semillas y granos almacenados J C Londoño (mimeo) 

La cahdad de la semilla y sus componentes A Garay (mlMeo) 

La dmámica de la humedad de la semilla y sus Imphcacwnes en 
la producc10n de semillas A Garay R Agmrre G Giraldo 
(mi meo) 

Mane¡o poscosecha de semilla vegetativa (estacas) de yuca 
H Collazos (mimeo) 

Metodo para deterrnmar v1ablhdad de semillas de 
traves del pH del exudado de sus e¡es embnonarws 
Londono (mimeo) 

fn¡ol a 
J e 

Metodos de cosecha y recoleccwn de semilla de friJOl G 
Giraldo (mi meo) 

~luestreo de semillas E Burbano (mimeo) 

Pnncipales enfermedades transm1hdas 
reconocimiento y pruebas practicas J e 

por la semllla 
Londono (mimeo) 

ProducciÓn de semilla de friJOl G Giraldo (mimeo) 

Produccwn de semilla de yuca J Lo pez (mime o) 



ProducciÓn de sennlla de yuca en la Umdad de Semlllas del 
CIAT J L6pez (mimeo) 

Pruebas para evaluar la cahdad de las semillas 
(mimeo) 

E Burbano 

Rice seed testmg (physiological punty viabihty 
gernnnatlon vigor and dormancy) E Burbano (mimeo) 

Rompimiento de latencia E Burbano (mimeo) 

Seed quahty standards E Burbano (m1meo) 

Sistemas de clasiÍlcacion de semlllas E Burbano (mimeo) 

Técmcas y metodos apropiados de cosecha tnlla prehmp1eza 
secado y almacenamiento de semillas de fn¡ol en los sistemas 
convenciOnales no convenciOnales y tradicionales G 
G1raldo (nnmeo) 

VIgor de las semlllas --Una v1sion prachca 
(mimeo) 

C P Camargo 



TABLE 6 SEED UNIT STAFF DURING 1989 

Permanent 

CILAS PACHECO Head ( untll October) 

ADRIEL E GARAY Seed Systems and Productlon Technology 

URIEL GUTIERREZ Trammg Assoe1ate 

EDGAR A BURBANO Seed Laboratory and Pasture Productlon 

ROBERTO AGUIRRE Postharvest Tecbnology 

JOSE FERNANDEZ DE SOTO Seed Plant Management 

GUILLERMO GIRALDO Bean Seed Product10n 

JAVIER LOPEZ Cassava Seed Productlon 

HAROLD COLLAZOS Cassava Seed Product10n 

JUAN CARLOS LONDOJilO Laboratory Ass1stant 

GLORIA S DE GARCIA Secretary 

REBECA BOLAJilOS Secretary 

LUZ ELENA TOBON Secretary 

RODRIGO NUJilEZ Laboratory Analyst 

GERMAN OYUELA Laboratory Analyst 

JORGE VILLEGAS Seed Cond1t10mng Tecbmc1an 

CARLOS ORLANDO VIVAS Seed Cond1t10mng Techmc1an 

MARIO ROMERO F1eld Productlon Techmc1an 

BENJAI!IN REINOSO Small Scale Seed Plant Tecbmc1an 

GILBERTO GONZALES Laborer 

GONZALO MONZON Laborer 

ALBERTO OROZCO Laborer 

RUDECINDO PALMA Laborer 

Non permanent 

ANIBAL MONARES Econom1st Semor Research Fellow (untll October) 

LES FIELD Antbropologwt Postdoctorate Rockefeller Fellow 




