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FOREWORD
 

W 	 c are pleased to present this report, higfhlighting some of tlhe
 
achiccnt onts and its national prtraim
(MAI partners during
 

1987. Jlihe hrief vignettes represent onl a -aillplc of rlar'c
a range of
 
activities and acconplis hmcnts (lirinj! Illf" togh small
past \car. I i HIN 

winto ,,,it ispossible to get a glifilpe of a ,,>nailic am pr,,lhtucti\e
 
institution that pro ctics IM. Ain
backup support ,,oiks,ill C'),C 
collaboration with, natibonal agricultural resciith and LO\,lpueIMt 
institutions. As these examples dcmnstrate. ol ellohlatie itics are(i ati 
having a gnowing impact on agrictiltural produmti, it',til hlmniii velfare in 
many counmtries around the ghhe. \Vc dc(licatt thiN cpirt It) h large 
number of hard-working cinphlvccs that nakcu lp lhe ( I I larnil and to 
the large hody Of donors hlsc co isistent ,lippl lrthit, made this continuing 
impact possible. 

Manv of the research results reported thiN yea dclst atc the 
importance of genetic rsirces. ( IA I is tile largcst rcpost or; of t he 
world's genetic resoices in IfaqIwh.', beaus, casiva., and tro pical p asttires. 
CIAT holds this important rcminiIlasrn hank in trust as a hl'ritl,c of 
mankind. However, it is not only held For future gcneration,. but is also 
available to any nation or research institution for use in their recu.rch 
programs. 1987 was an important ycar for the punriplasio hatnk hoeause the 
first shipment of 4000 bean accessions wkas sent it FN IBRAIP\ ill rail to 
begin the process that will cvcntuallv end in ha' in the entir i'/tlacohtl.s 
collection duplicated for security. It wiill he stored in rail's national 
research program's facilities. I hese collections, heing signilicant ,unirrces of 
genetic materials, comprise a basic tool for breeders involscd in crop 
improvement activities. he highly promising dcveloptmcnts in research for 
bean weevil resistance demonstrate the inportan,_ce of colcc'iig wild 
accessions. Wild accessions provide a pool of gertmplasin difcfrent to that of 
cultivated accessions. As such, they provide a source of uniquc genetic 
materials which may hlp solve genet ic rrolehmns that caninot be solvd by 
using culivated maerials. (Ut'itrosemaa('ii/rlolium is ail iinpIc' of how a 
collection can make previously undoicsticatcd species a;ailihlc in this 
case, as a highly promising new component (If iniprixcd pastiincr,. IflUs. the 
genetic resource base hchl at ('IAI represents ai inportiil WiiHiitioin to 
increased agricultural pr-oduciio. in this and luturc HlnirNIPtiui.. 
The section on the ('assava Iuram reflects iit itet nrm;ltioal liitlic. \ith 

progress being made in dceveloping Coimntries of tHit' Altlcric',. -\tica, and 
Asia. It also shows how an imtertational ccnier with a glohal iianclat for a 
crop- especially one that is not grown in industriali/d. teuirpe.rate-/onc 



countries and that has been neglected in earlier research efforts conducts 
research of a strategic nat tire to tnricover hasic knowledge about the plant.
Such new kno ledge has grcat practical inplicatiois for futire research
 
and( dc vloplmnt ,utisHs. 
 For eainple. programl scientists have
 
disco uecd that ,+si,. is lone of the most 
efliiUnt COIerter,, Of olar
 
cllc\• Ito erhtcllc.I, 
 lhe Prlorari i, now et lalihor;itilat \ith national 
prolmlsll) ill ntlarill res,itcl to sC h(m~ n olvarietie of."saa behave
 
undeTr Concdition,-, ot intetI(rr0pnit+ e'pcially %,ith t7aiic. 
 Pilot projects
nitiatcd \%,th national research dod dc\lopmentrt inistitutionls iin se\ral
 

Cuollnri>, ale ilio eiij"the piocessing
, and marketing of traditional and
 
new,, CtdS .\ a p)OcLnets. 
 thlCh\ Makill Ill,: croptn[ attractive option for 
small lf rmer \611 ]itlmitcd reCsonres. 

\"ariet] mpr )eien it c OH i ies to hehc an ii a nt act ivtv in all four of
a1 


UIAI 's comoiiti , Althogh (IAI 
 oes not nanc or release \arities, its 
I'sCearh hlas ld t0 natiolal p 'iims nminig and CrelCasing varietis hased 
on ('IA I, itcrials. [or uxmle, 'I hailacI released Raong 60, ia
 
pronisiocg c .s,;ivl \vtrit\. in 
 honor of the Kinrg's sixtieth birthdav:
 
('olonhil Irle(ised I lanrlo i\d ViChada., at aistnlrC• gr'+ss ai letLinic.
 
respc'ti\,el\: aid il latin Ant rica, 24 
 new,\ rice \ ariutics \oere recleased. 12 of
which wecre selected imm(IAI,'s materials. Ihe other 12 were selected 
from cro'sscs matdc hv national programlls they cistittute i significant step
in tl prociess) national plogramis are iaking in developing their own 
sarictal impio\ eictit prop!ra ills. 

Ihe activities stinimari/dal in the report reflect an essential halance: 
between icelU oncrvatiii, stratic' rL'seaCrcMh, aInd tchnotIlogy 
componet de\clopint. All aim to supporti national progirai' efforts to 
develop and adiopt tcchnical iinovatioIns that will inlCase_ the productivity
of bearts, cassava, rice, beef, and inilk in their Con tries. 

John L. Nickel William I. ]ossell
I)irector General Chairnan of the Board 
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PRESENTACION
 

N os complace prescntar este informe destacando algunos de los logros 
del CIAT y de los programas nacionalcs que con 61 colaboran. Sus 

breves bosquejos describen s6lo una muestra de la gran cantidad de 
actividades v realizaciones en el afio pasado. A trav6s de esta pequefia 
ventana se aprecia una instituci6n dinimica y productiva que apoya y 
trabaja cri cstrecha colaboraci6n con instituciones nacionales de 
investigaci6n agricola y de desarrollo. Tal como lo demuestran los ejemplos 
citados, nuestras actividades de colaboraci6n tienen cada vez mayor 
impacto cn la productividad agricola y el bienestar humano en muchos 
paises del mundo. Dedicamos este informe al gran nirnero de empieados 
consagrados que conforman la familia CIAT y al numeroso grupo de 
donantes cuyo apoyo continuo ha hecho posible tal impacto. 

Muchos dC los resultados dc investigaci6n de este afio dernuestran la 
importancia de los recursos gencticos. El CIAT tiene el dep6sito mils 
grande del mundo de rccursos gcn6ticos de frijol Phaseohs, yuca, y pastos 
tropicales. Este banco de germoplasma esu a cargo del CIAT pero es 
patrimonio de la hunanidad. Sin embargo, no solamente existe para 
generaciones futuras sino para cualquier naci6n o instituci6n que lo 
requiera en sus programas de invcstigaciOn. El ahio 1987 fue importante 
para el banco de germoplasma por el primer envio de 4000 accesiones de 
frijol a EMBRAPA en Brasil, para iniciar Lin proceso que culminarl- con la 
duplicaci6n, por razones de scguridad, de toda la colecci6n de Phaseohs y 
SuIalmacenarniento en las instalaciones dcl programa nacional de 
investigaci6n en Brasil. Las colecciones, fuentes importantes de material 
gentico, son una herramienta bisica para los fitomejoradores. Los 
promisorios avances en la investigaci6n de la resistencia del frijol al gorgojo 
demuestran la importancia de recolectar accesiones silvestres. Estas 
constituyen una reserva de gcrmoplasma difecrntc al de las accesiones 
cultivadas, y son una fuente (nica de materiales gen6ticos quc puedcn
ayudar a solucionar problemas dc estc tipo, 1o cual no siempre se logra con 
materiales cult ivados. Cenirosema ct('Utfoliutm es un ejemplo de c6mo una 
colecci6n puede aportar una especic no domesticada previamente--en este 
caso cormo componente muv promisorio en pasturas mejoradas. Por eso los 
recursos gent ticos que se almacenan en cl CIAT son una contribuci6n 
importante a la mayor producci6n agricola para la actual y futuras 
generaciones. 

La secci6n sobre el Programa de Yuca refleja su naturaleza internacional 
con avances en paises en desarrollo de las Am6ricas, Asia y Africa. 
Tambi6i muestra c6mo Lin centro internacional con rcsponsabilidad global 



por un cultivo- especialmente Uno que no se cultiva en paises 
industrializados de zonas templadas y que habia sido olvidado previamente 
por la investigaci6n---realiza estudios estrat6gicos para obtener 
conocimientos bdisicos sobre una planta. r'or ejemplo, los cientificos del 
Programa han descub;erto que la yuca es uno de los m~is eficientes 
convertidores de energia solar en carbohidratos. El programa esti 
colaborando con programas nacionales en investigaciones en fincas para 
obseivar c6mo se comportan nuevas variedades de yuca en asociaci6n con 
otros cultivos, especialmente rnaiz. Provectos piloto con instituciones de 
investigaci6n y desarrollo en warios paises estln mejorando el 
procesamiento y mercadeo de productos tradicionales y nuevos de yuca, de 
tal forma que su cuitivo atraiga a los pequefios agricultores con recursos 
limitados. 

El fitomejorarminto cs todavia una actividad importante de los cuatro 
programas del CIAT. A pesar de que ste no nombra ni libera variedades, 
sus investigaciones han llevado a programas nacionales a notnbrar o liberar 
variedades provenientes de materiales del CIAT.Por ejemplo, Tailandia 
liber6 una variedad prornisoria tie yuca, RIyong 60, en honor del 
sexag6simo cumpleafios del Rey. Colombia liber6 el pasto Llanero y la 
leguminosa Vichada, v en Am6rica Latina se liberaron 24 nuevas variedades 
de arroz, 12 de 611as seleccionadas de materiales del CIAT, v las otras 12 de 
cruces hechos por los programas nacionales- -un progreso significativo en el 
desarrollo de sus propios prog'ramas de fitomejoramiento. 

Las actividades resumidas en el informe reflejan el equilibrio esencial 
entre la conservaci6n de recursos, la investigaci6n estratfgica, y las 
tecnologias para el desarrollo. Todo ello en apoyo a los esfuerzos 
nacionales para desarrollar y adoptar innovaciones t6cnicas que aumenten 
la productividad dcl frijol, la vuca. el arroz, la came y la leche. 

J~o~h L NckelWilliam E. Tossell 
Director General Presidente de la Junta 
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" he CIAT Rice Program is concerned with rice production in 
M exio, Central and South America, and theCaribbean.
 

The Program collaborates with both the International Rice Research
 
Institute (IRRI) in global rice research programs and the International
 
Institute for Tropical Agriculture (IITA) in areas of mutual interest.
 
The Program is also part of a network of national rice specialists who
 
cooperate through the UNDP-sponsored International Rice Testing

Program (IRTP). Such collaboration is extending the distribution of
 
lines resistant or tolerant to major regional constraints to rice
 
production. 

Most of the CIAT Rice Program's field research is done at the Santa 
Rosa and La Libertad experiment stations in Colombia. These stations 
belong to FEDEARROZ (Rice Growers Federation) and ICA 
(Colombian Agricultural Institute), respectively. There, scientists breed 
rice lines that are resistant to, or tolerant to, diseases, insect pests, and 
edaphic and climatic stresses for different areas of Latin America. 

In 1987, 24 new varieties were released in Latin America. Twelve of 
these were selected from national program crosses, demonstrating the 
progress national programs have made in varietal improvement.
Considerable effort is now being made to strengthen the capabilities of 
national programs to develop integrated crop management methods in 
addition to their varietal improvement programs. 

ElI Piograna de Arroz dcl CIAT se ocupa de la producci6n de arroz 
en Mxico, Centro VStir Aminrica y el Caribe. 

El Programa colabora con el instituto Internacional de investigaci6n 
en Arroz (IRR 1)en programas de investigaci6n en arroz a nivel global, 
y con el Instituto Internacional de Agricultura Tropical (IITA)en ireas 
de inter6s r.LItuo. Tambi6n hace parte de la red de especialistas 
arroceros agrupados bajo el Programa Internacional de Pruebas de 
Arroz (R11) patroc hado por el PNU D. Mediante esta labor 
colaborativa se distribuyen lineas resistentes o tolerantes a los 
principales problemas quc limitan la producci6n de arroz en ]a regi6n.

La mayor parte de las investigaciones de campo del Programa de 
Arroz sc realizan en lis estaciones experimentales de Santa Rosa y La 
Libcrtnd, en Colombia. Estas pertenecen, respectivamente, a 
FEDEARROZ (Federaci6n de Arroceros) e ICA (Instituto 
Colombiano Agropecuario). Alli so producen lincas resistentes o 
tolerantes a enfermcdades, plagas, y condiciones edfificas y climtiticas 
de las diversas regioncs de Amrerica Latina. 

En 1987 se liberaron 24 nuevas variodades en Amrnrica Latina, 12 de 
las cuales fucron seleccionadas de cruces hechos por programas 
nacionales-.prueba dcl profreso quo han logrado 6stos en 
fitomojoramionto. Actualmente se estdn fortaleciendo estos programas 
en el desarrollo de m6todos integrados de manejo del cultivo, ademis 
de los de fitomcjoramiento. 



RICE RESEARCH LOOKS TO LA INVESTIGACION EN 
THE FUTURE ARROZ MIR A AL1 FUTUR(0 

In order to develop rice lines better adapted 
to the biotic and ahiotic stresses of' Latin 

.\nlcrica. the ('IAl Rice Programn has moved 
Illost Ad its ricc-hrccdinp ,cti\ itics cast of the 
.\ndc,, to the edge oA the ('olo rbiar i la ,,os 
HUMai i(. I his isthe heart oifftsVilla\J'icln 

p hiljjs (oloi hias, most impll tiait rice-

p)It itl(l-iti ill it) . W orki dl i t ilit\V I.ill
AI 

',ta.lim~l'-: Sanllta R osa ;I1 2(6-hucttare f',tw r d-

(Iffland site I)HlCha.s-,.d IM~ (T A.X t, ti.b% t.. 
('tdltm
llian R~ico: (irim ,F,Itcdciatiton 

(I+ID lFA RRO ) and l'a lJi)cr-tadl, al,.' 


itCscirlch station hcltlneiill to the Instituto 

'oloihianc+ ,,grtopccuarit (I(,,). 


[JNIQIl Sri s 

I heiRc Itccograrnl rlloved to the region
 
hccautc, unlike (IlA l's Palmira 

hC'dtd u',trtcrs, the arCa is a disease 'hot spot.' 

lhc high rainlall (as much as 3000 mim ;year) 

and hi-,h htumidity of tile lhlos during the 

gim\'iig scason are 'avorablc t) the 

tlit.-l(pilll1t tl' rice blast InrIgtls. last. the 

Most serious antd Widespread rice disease in 

i..i',in
America. is endenic in the rcgion. 

lh s.riice he selcoted and
hrce ing lines can 

aitl\' ircCd Untlder scvcrc blast epidernics. 


(IA rice scientists developed a system to 
s ceelr for blast Linder natunal conditions of 
infection. Instead of artificially exposing 
plants inrlv once, they are continuously 
exposed to the patiro cn thiiugh the entire 
lOV,,~th cyclC. 'Ihis allows 'c.sear.hcrs to 

rmreasuire the rChistai:c of the plants t', the 
blast fungus atthe crucial graim-Illing sage 
when the trost serious losses nstally octIr.Ot 
The first advanced lines torm this process are 
n0%W being evaluated by national research 
programs anid restlts are vermy encoulaging. 

1rhica (IC lt'inI()/ ri nic 

,- H ida~a, I Iw, -,,, -int ' vV
 

ahi()tie,, ,k ' iA.! I I !Jiu,. cl do:,c!;iliiic 
\lltt,/ d I I i11('I\ l i.a la I a\ill
 
jIittc . 1 tLii, tt, t (i ll
niit;lllclnt') a 

I lit,-> itt i cit, aItlw cdl lc,,. ' 

do, Vilia\ Irn ,.c. I L 1 /i" (I Iiia tIc
 

, 
ll kI i I l *-, I i cc
(W ot~nihil..\iii [ t_'[t 1'.aa'i0II(X'tIit;1I; d wt, 

,
-,;t. )(
.{I PA cmil ! I ~ +I (kt ,.'~ l 

Itt\ 1~at
i (~~~t:iA!~lp1)(11 la 
r 'i, ",i,,+l<J .\ >.c ,, 

(111.1) " I : l iti. ijit)/!.. .t 
ciddstl,,.t ;¢ ,,+dlcl Ill.;liluto 

5'11III ):';.\It ).SvI 

I' I d: it ti)/tII- aiii , s, 
;ie'it ii 


incidluci;t &eu' clIdmades tuc n" 


s ti i .,;li t Julo Nl i,la 
sc da en 

li d citePalln . I a ;,I; i)Iu\i l (Iasiti 
30)(0 iiilllalaiti %i it ki,(itl It'I li(iosht i : 
dtl;iite II ti t, I c, till i,.he d\it.cII 
dcs-lrtl ()o tc'i it i li_,i esta(k, ilil .clidnt enl 
r dl a i I+/ I'IV t \r\ erta n 1! ,%.. 
dilundida '11 t I liil pte1il I .() lite 
scltcciona \S tme;im ] I ni';.td :ilii hajo 
c o(tliiiei tie ,p'l ,-xt.. 

ION ciell it c,)I i (I I \ I lAI ;llrnirrla-il il 
sistcilla d ,t'Sc l tie! I Iicl<ii,i;l tuV-, 
dc infucei61l dI' pi i,'l i;,I [it (kI. 
exspoli i 0 pla Ilt ti i tlw ;iii; a %c/. 
las e-[llcli ',li t l it flu It! Ii'' 


du;I a c; till Ic tt l , ,t .+II( t:) itc 
roe qi .... t:R ;.1I I i,t kt t Iiiclii a 
en llI nttlI' t,(,I liti:1 1 Ihi dRidl !Ii O, 

cualrt w , .'ltii pt,did;., i1:', ,ri i'. 
Its pia ii;tti,;t, tie iii,.e.slie:;tclierd 
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breeding lines at these stations. Their unique 
soil characteristics permit selection of plants 
for different rice-growing areas. At Santa 
Rosa, the soil acidity and rainfall pattern are 
similar to the favored upland conditions of 
many parts of Latin America. Materials 
adapted to favored upland conditions are 
well suited to irrigated conditions and vice 
versa. 

LA LIBERTAD 

The La Libertad station's soil is well drained, 
extremely acid, and very high in aluminum. 
This stressful combination allows breeders to 
select lines that will perform well in the 
savannas and upland systems of the tropical 
regions of Latin America. Several advanced 

In order to select blast-resistant rice, plants must be subjected 
to high disease pressure, as is being done in Santa Rosa. 

Para seeccionar lineasresistentes a la piricularia, las plantas 
de arroz se someten en Santa Rosa a alta presi6Jn de' la 
enfermedad. 

seguridad a los fitomejoradores de que las 
lineas no son altamente susceptibles. 

La evaluaci6n confiable de enfermedades 
no es la 6nica ventaja de la selecci6n en estas 
estaciones. Sus singulares caracteristicas de 
suelos permiten la selecci6n de plantas para 
diferentes ireas de cultivo. En Santa Rosa, la 
acidez del suelo y la pluviosidad son similares 
a las condiciones de secano favorecido en 
varios lugares de Am6rica Latina. Los 
materiales adaptados a estas condiciones se 
adaptan bien a la irrigaci6n y viceversa. 

LA LIBERTAD 

Los suelos de [a cstaci6n La Libertad tienen 
buen drenaje, muy alto contenido de 
aluminio y son extremadamente dicidos. Esta 
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lines with these tolerances are being tested. 
Yields of 3.0-3.5 tons/hectare with low levels 
of fertilizer and pesticides have been achieved 
under sernicommercial conditions. 

BROADENING THE GENETIC BASE 

The genetic base of Latin American rice is 
narrow. For this reason, making use of 
upland germplasm, primarily of African 
origin, is an early step in the Rice Program's 
plan to diversify the.germplasm base of rice. 

Initially, the Program concentrated on 
developing germplasm for highly favored 
irrigated areas. Now the emphasis is on 
developing germplasm for a wide range of 
production ecosystems and designing 

combinaci6n permite a los mejoradores 
seleccionar lineas que se adaptan bien a las 
sabanas y a los sistemas de secano del tr6pico 
latinoamericano. Se est-in ensayando alli 
varias lineas tolerantes, obtenidndose, en 
condiciones semicomerciales, rendimientos 
de 3.0 a 3.5 toneladas por hectdrea con 
empleo limitado de fertilizantes y 
plaguicidas. 

AMPLIACION DE LA BASE 
GENETICA 

La base gen6tica del arroz en Am6rica Latina 
es estrecha. Por Ml1o, el uso de germoplasma 
de secano, especialmente de origen africano, 
es uno de los primeros pasos del Programa 
de Arroz para su diversificaci6n. 

The extremely acid soils of La Libertad research station, under irrigation, are an excellent 
selection sitefor iron-toxicity resistant rice lines. 

Los suelos extreinadatente dcidos de La Libertad son excelentes en condiciones de riego 
parascleccionarlineas resistentes a toxicidad de hierro. 
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At Santa Rosa, spreader rows infected with rice blast are sown in advance to uniformily diffuse the disease 
to the lines under evaluation. The heavy disease attack helps identify resistant lines. 
En Santa Rosa la sicenbra previa de ,urcos disetninadore. de piriculariapermite lad iisidnunijbrme dV la
enferiedada iaslineas hajo seehccian identificando a lasresistentes. 

integrated crop management systems. The 
environmental diversity at both the Santa 
Rosa and La Libertad experiment stations is 
suitable for the Program's newly expanded 
activity. 

Santa Rosa and La Libertad are playing 
an increasingly important role in training. 
Both stations are excellent training grounds 
for national program scientists who wish to 
assume more responsibility in varietal 
improvement, crop management research, 
and development. 

These sites are therefore contributing to 
the expansion of sustainable rice production 
and productivity by their work with new 
germplasm and appropriate production 
technology and information. 

Inicialmente, el Programa se concentr6 en 
desarrollar germoplasma para ireas irrigadas 
altamente favorecid as. Ahora el nfasis esti 
en el germoplasma para un amplio rango de 
ecosistemas y en el disefio de sistemas 
integrados de manejo. Las condiciones 
ambientales en las estaciones experimentales 
de Santa Rosa y La Libertad son ideales para 
este prop6sito. 

Ambas estaciones estin jugando un papel
cada vez mdis importante en la capacitaci6n 
de cientificos nacionales que se preparan 
para asumir m.s responsabilidades en 
mejoramiento varietal y en investigaci6n de 
manejo y desarrollo del cultivo. 

Las dos estaciones estdn contribuyendo asi 
a elevar la producci6n y productividad 
sostenida del arroz mediante el desarrollo de 
germoplasma, la tecnologia de producci6n 
apropiada y la informaci6n. 
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SCREENING FOR DISEASE-

AND PEST-RESISTANT RICE 


D eveloping and improving methods to 
evaluate gerniplasm is one of the Rice 

Program's major activities. Good screening 
methods allow for better characterization of' 
ricc breeding lines. Only lines resistant to 
'pecific problems endemic to a particular 
productioii area are therefore distributed for 
ftirthcr evaluat ion. National research 
prgrms Cnll use lhcse methods to evaluate 
llaterials in their own countries. 

FI 1.I) S(CRI IiNG 

liel scrccnine lor sorc diseases and soil 
c nstraints is do le at two ecologically 
different sites in ('oflontia: Santa Rosa and 
l.a I ibcrtad. I he former corresponds to 
itrijatcd and favored upland regions; the 
latter to the savannas all( ('errados of 
iropical Sonth America. These sites, 
described in the preceding article, contain, at 

levels, m ut 

that limit rice production in latin America. 


For disease, soil, and grain-quality factors 
thai cannot be evaluated in the field, a 
iliber of special methods have been 
deviscd. Ihese methods focus on the 'hoja 

sc cre Vany he serious diseases 

blanca' (white leaf) virus, sogata lcafhopper, 
leafminer Ilvulrllia sp., low temperature, soil 
iron toxicity, and specific grain and cooking 
quality requirements', important to Latin 
Arncricao cSimiUncrs. 

[or the hoja blanca virus, special colonies 
f the insct vector have been raised which, 

when released in fields containing the 
breeding lines to be characterized, ensure a 
reasonably uniform infection. The susceptible 
lines can be dist nguished readily fromi 
resistant lines. 

PR FSF II:CF (I ON 1)1 
ARROCES RISISTIII NlFlS A 

EN I:I?,MII)AI) 1S Y I I A(/\S 

Idcsarrollo l mejoran licnit, de in'todus 
lpama Uvaluar ,ertna)plasi'it c, uiiia dc la, 

priicipaies ati%idad., dc. ldc ,,., ma tIe 
Alr)/. (IIl aCin d. pIcscicccir 
pciir: i C r/L' iji)Y;t, ti .' ;iii iciittm I 

ittt,du t c m'1i,, Itqlilki ,n' ." 
hititi+i , _'itlcriircn, . iilcIi 1tt l al 
i uhicti\t t I;t;tr')al1 11"II c\ ,liIa tiI). 
prt,- Mt dc, H1 . ',tlcCsilllII 

p C.tic( lih ,ilsl T' ill, l t t'.[;1: c iillai sri> 

!'Ikl 1i IO(N !l1 (,A NI1'() 

Barta cef t ctrflclillc- y huIc a. (1(..nr )c' 
sUtt sv ha, prcscickitn de caii)f)tt cN tiln,, 
aitt, tcttioeieaiii itcdistili , tdc ( tol lbia: 

>.aiii a ,osa \ I;,I !ih.i.r;1l.I I cit tm 
cplsctl i )itc;ictc." I'tt' alo 

,i ra,,trccitl a" 5h;)assegiiirt,i 
cdcrdS ulSr ranirica irttpicail. 1 ii vios 
,lIm , ufcs.riims aiclitilmill'ei+c. iiv; lttt, 

dixci, ia all'aidc is 5crmndamlc, 
1i:pitifucciori dcl ar/ cii Aitlric;l .atiiia. 

Sc ian[[) dcsalri l t)ieltnos iilc'tt+dous 
csrtccialcs. t o pucdcii lcii/Iar ci1 clilt 1,c 

caif,. -l c\Iltllr citfrlciedads \ 
carictcrisiicas t eraitlo tales.;dci sn.lo \ dcl 

,ll)Chitl iitis dc 1a ho a hl;ii.';i cI s'all',rhoijas 
so;ta,. cil harrciadtir tdc lidici, 
i Itc/v/ia ,sp.), baias ticfl-cat I as,. ttxicidlad 
dc iicrn, \ calidad cidian~li hi taldcl pralm, 
illlptltaitc cmsia 1wltii;ith
 

i ii:,\i(,iCMt1uiis idii rcs i(; Ikitilla. 
Plaia .1 virstl tic Ia h) hlal ;i ,, ciiai 

cihtnias cespcilcs dil inscttt ',ctor las 
cii laL ibCr i cilc lasIi icis (icusc h 

a sci caractcri/.adas y piiitcn 
tm iiilccci(,)I raoiabh Ilclitc uiormc qu 
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Insect vectors of the 'hoja blanca' 
virusare reared with infected rice 
plants. At CIA T, the vectors are 
releasd among different rice lines 

to evaluate the plants 'reaction to 
the disease. 

Los nsectos vcctores thI virus (t' 
la hoja blanca se crian en plantav 
inf!-ctadas 'rse liberan en CIA 7' 
entre varias lincas de arroz para 
evahar /as reactiones d estas a la 

enfrnu'edad. 

SCREENING FOR INSECTS facilita la identificaci6n de las lineas 

resistentes.
 
Screening for insect tolerance is more
 
complicated. First, a method to ensure PRESELECCION POR INSECTOS 
repeatable, adequate levels of infestation was 
developed, followed by a way of measuring La prcselccci6n por tolerancia a insectos es 
resistance. For example, for t'hc plant m~is complicada. Primero se desarroll6 un 
hopper, Sogatodes oryzicolai!cek,ilies are mntodo para obtener niveles adecuados y
mass-reared in cages. The plants are then rcplicablcs de infestaci6n, seguido por otro 
placed in the cages and so exposed to heavy para medir la resistencia. En el caso del 
feeding pressure. Some lines are killed while saltahojas Sogatodes oryzicola se crian 
others survive. masalmente colonias en jaulas donde se 

Scientists believe that some kinds of colocan las plantas para exponerlas a una 
resistance are better than others. If a plant is fuerte presi6n devoradora. Algunas lineas 
tolerant, insects may survive and multiply on mueren y otras sobreviven. 
their host and, yet, cause little damage. Algunas formas de resistencia son mejores
Because host-plant tolerance is incorporated que otras. Si una planta cs tolerante, los 
into integrated pest management, natural insectos pueden sobrevivir y multiplicarse en 
predators can help keep plant hopper levels 611a, haci6ndole poco dafio. Con un manejo
below economic damage thresholds without integrado de plagas que incorpore tolerancia 
the use of pesticides. de la planta hospedante, los depredadores 
10 



Tolerance is less risky than when plants are 
so highly resistant that the insects are 
actually killed by the plant's resistance 
mechanism. The natural predators are 
deprived of their food and either die or move 
away. However, both experimental evidence 
and Asian experience show that plant 
hoppers are able to overcome high resistance 
easily. In the absence of natural predators, 
plant hopper populations surge to 
economically damaging levels. 

The hydrellia leafminer may cause 
economic losses if susceptible varieties are 
grown under irrigation. A semicontrolled 
field screening method evaluated lines for 
damage as well as for ability to recover from 
attack. Slight damage followed by rapid 

At Santa Rosa, rice lines are evaluated in 
different growth stages for resistance to many 
diseases and pests. 

En Santa Rosa se cvalhat, la lineas (It afro:en 
varias elatpas te crecinite o por su resistencia a 
eniferinedades. plagas. 

naturales pueden mantener los niveles de 
saltahojas por debajo del dafio economico sin 
necesidad de pesticidas. 

La tolerancia es menos arriesgada que los 
niveles muy altos de resistencia de la planta, 
los cuales diezman los insectos. Asi los 
depredadores naturales pierden su alimento v 
mueren o se alejan. Sin embargo, la evidencia 
experimental y la experiencia asiftica indican 
que los saltahojas pueden superar fdicilmente 
altas resistencias, y sin depredadores 
naturales sus poblaciones resurgen hasta 
alcanzar niveles de dafio econ6mico. 

El barrenador de hojas hydrellia puede 
causar p6rdidas econ6micas a las variedades 
de riego susceptibles. Un m(todo 
semicontrolado de preselecci6n de campo 
eval6a las lineas por su dafho asi corno por sLI 
capacidad de recuperarse del ataque. Un 
dafio leve seguido por una recuperaci6n 
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At CIA T.different rice lines are being evaluated for resistance to the leaftniner (Hydrellia 
species). 

[ 1 ( !.'l1 w cvah(t hir.sttencia al hat renador hydrellia (F drili .p.) 

recovery obviates the need to use pesticides 
and so allows natural predators and parasites 
to control the hydrellia. 

SEARCH FOR OTHER TOLERANCES 

Low temperatures can adversely affect rice 
establishment in temperate areas. Scientists 
have developed a way to distinguish lines 
whose seedlings tolerate low soil and water 
temperatures. This permits farmers to plant 
earlier and still have good stands. Earlier 
planting, combined with early maturing 
varieties, means an earlier harvest before the 
cold weather starts at the end of the season. 
Low temperatures can seriously affect yields 
when they occur during flowering. 

A specially modified site under irrigation 
at La Libertad is used by breeders to select 
for tolerance to high levels of soil iron-a 
common problem in Brazil, Venezuela, 

en iUhtila,'. de 

r,,pida hace irnccesarios los pesticidas y, por 
lo tanto, permitC que los depredadores 
naturales y parisit )s controlcn la hydrellia. 

BUSQUEDA DI: OTRAS 
TOLERANCIAS 

En regiones templadas las tempcraturas bajas 
pueden perjudicar el establecimiento del 
arroz. Los cientificos han desarrollado una 
forma de distinguir las lineas cuyas pllintulas 
toleran las temperaturas bajas del suelo y del 
agua. Esto permite sembrar temprano y atIn 
asi obtener buen establecimiento. Al sembrar 
rnis temprano las variedades precoces se 
deben cosechar antes de quc llegue el frfo al 
final de la estaci6n. Las temperaturas bajas 
durante lifloraci6n pueden afectar 
seriamente los rend imientos. 

Un sitio adaptado especialmente en La 
Libertad permite seleccionar por tolerancia a 
altos niveles de hierro en el suelo--problema 

12 



The effects ofcooking on new rice varieties can influencetheir acceptance. For example, 
Latin Americans usuallypreferfluffy,non-stickyrice (foreground). 

1lSefcto del 'ocimiento en las nuevas variedades de arroz infloe sobre u accptaci6n. 
Los consiunidares latinoalnericanos,por ejemplo, prefieren generahente ef arro: suelto, 
no pegajo),%o (mnwtras al]?entn), 

Ecuador, and Colombia. The acid soils of La 
Libertad, when flooded, can release enough 
iron to damage rice. A screening method 
developed by Brazilian scientists and 
improved by CIAT is being used to ensure 
that only tolerant materials are sent to areas 
where iron toxicity is a problem. The method 
involves removing the top 10-15 cm of top 
soil, keeping the plot flooded, and evaluating 
at seedling stage. 

Translucent grain appeareance and 
fluffiness after cooking are characteristics 
important to Latin American rice consumers. 
By carefully evaluating the material for these 
characteristics, the Rice Program ensures 
that the materials received and advanced by 
national programs will meet consumer 
approval before they reach farmers' fields. 

comfin en Brasil, Colombia, Ecuador y 
Venezuela. Los suelos ,cidos de La Libertad 
liberan al inundarse suficiente hierro para 
dafiar el arroz. Un m6todo de preselecci6n, 
desarrollado por los brasilehios y mejorado 
en el CIAT, garantiza el envio de materiales 
tolerantes a los lugares con este problema. El 
m6todo consiste en remover 10 a 15 cm de ia 
capa superior del suelo, mantener la parcela 
inundada, y evaluar en etapa de plintula. 

El aspecto traslhicido del grano y su 
esponjamiento al cocerlo son caracteristicas 
importantes para los consumidores 
latinoamericanos. Una cuidadosa evaluaci6n 
de estas caracteristicas en el material que se 
envia a los programas nacionales ayudard a 
que aqul sea acogido por los consumidores 
luego de su siembra comercial. 
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NEW RICEVARIETIES MOVE 
TO THE FIELDS 

A total of 24 new rice varieties were 
released in Latin Am~erica in 1987; 12 

were selected from crosses made by national 
programs. This reflects the growing research 
capabilities of national rice programs in the 
region. CIAT contributes by assisting some 
programs to characterize their germplasm 
banks and working collections and by 
encouraging them to make their own crosses. 
The Rice Program also invites national 
program scientists to make their own 
selections at CIAT's and ICA's experiment 
stations. 

Twelve of the 24 lines came from nurseries 
of the International Rice Testing Program 
(IRTP) which is a UNDP-funded program 
that informs developing countries of the 
latest rice research. CIAT supports this effort 
by providing regional headquarters for the 

IRTP. Some of the varieties in the IRTP 

nurseries have already been released in 

Colombia. 

IMPROVED QUALITIES 

One example is Metica 1, a variety first 

released by the Instituto Colombiano 

Agropecuario (ICA) in 1981 and now 
released in Brazil and Mexico. In Brazil, 
Metica I outyielded other irrigated rice 
varieties tested in the states of Rio de 
Janeiro, Goids, Piaui, and Mato Grosso. Its 
commercial acceptance and its tolerance to 
blast are especially valued by Brazilian rice 
growers. 

Another Colombian variety, Oryzica 1, 
was also released in El Salvador and 
Guatemala. The variety is appreciated for its 
earliness and good grain quality, factors 
which give it a marketing advantage. ICA 
released Oryzica 3 which outyields its 

NUEVAS VARIEDADES DE
 
ARROZ LLEGAN AL CAMPO
 

D e las 24 nuevas variedades de arroz 
L liberadas en Amrica Latina en 1987, 12 

provinieron de cruces hechos por los
 
programas nacionales--prueba de su
 
creciente capacidad. El CIAT ayuda a
 
algunos de ellos con ]a caracterizaci6n de sus 
bancos de germoplasma y de sus colecciones 
de trabajo y los estimula pa a que hagan sus 
propios cruces. El Programa de Arroz 
tambi~n invita a los cientificos de los 
programas nacionales a hacer sus propias 
selecciones en las estaciones experimentales 
del CIAT y del ICA. 

Doce de las 24 lineas liberadas provinieron 
de los viveros del Programa Internacional de 
Pruebas de Arroz (IRTP)-un programa 
financiado por el PNUD para difundir las 
investigaciones en arroz en los paises en 
desarrollo. El CIAT apoya este programa 
suministr'tndole su sede regional. Aigunas de 
las variedades de los viveros del IRTP ya 
habian sido liberadas en Colombia. 

CALIDAD MEJORADA 

Tal es el caso de Metica 1, liberada 
inicialmente por el Instituto Colombiano 
Agropecuario (ICA) en 1981, y 
posteriormente en Brasil y Mdxico. En Brasil 
Metica I rindi6 mdis que las otras variedades 
de riego ensayadas en los estados de Rio de 
.Janeiro, Goids, Piaui y Mato Grosso. Su 
aceptaci6n comercial y su tolerancia a la 
piricularia son de especial valor para los 
arroceros brasilefios. 

Otra variedad colombiana, Oryzica 1,fue 
liberada en El Salvador y Guatemala donde 
se aprecian su precocidad y buena calidad de 
grano, factores ventajosos en el mercado. El 
ICA de Colombia, por su parte, liber6 a 
Oryzica 3, que rinde mds que sus 
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Harvesting seedfrom Oryzica 3 recently released in
 
Colombia by ICA. It is important that there is
 
enough seed to meet farmers' demand at the time of
 
release.
 

Cosechad semilla de OrvYica 3, liherada
 
recientemente en Colombiapor el ICA. Est
 
importante contar con stuficente sentillaptra
 
atender la demando al momento tie Ia liberaci6n.
 

predecessors. It resists lodging, several 
important rice diseases, and sogata insect 
damage. It has excellent grain quality. 

Bolivia is multiplying seed of IR 5853-118-
5 to be released as Saavedra. Panama 
released its first two locally selected varieties, 
both of which are adapted to favored upland 
areas, although one (Panama 1537) is also 
suitable for irrigated rice farming. Their main 
advantage is their tolerance to a wide range 
of diseases, good grain quality, excellent 
early vigor, and their potential for high yield. 

Five upland varieties were released by 
Brazilian scientists who aim to solve some of 
the problems affecting upland rice 
production such as susceptibility to rice blast 
and drought stress. 

predecesoras, resiste el volcamiento, varias 
enfermedades importantes, y el dafio del 
insecto sogata, ademds de tener una excelente 
calidad de grano. 

Bolivia estd multiplicando semilla dc IR 
5853-118-5 para liberarla como Saavedra. 
Panamdi liber6 sus dos primeras variedades, 
ambas adaptadas a secano favorecido, 
aunque una de ellas (Panamd. 1537) tambi~n 
es apta para riego. Su principal ventaja es su 
tolerancia a un amplio rango de 
enfermedades, ademds de su buena calidad 
de grano, excelente vigor inicial y alto 
potencial de rendimiento. 

Ademfis, cinco variedades de secano 
tueron liberadas por cientificos brasilefios 
quienes buscan resolver algunos problemas 
de la producci6n en secano tales como la 
susceptibilidad a la piricularia y al estr~s de 
agua. 
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SHORTENING THE PROCESS 

Although more and more varieties are being
released within the region, there are 
indications that the process of testing and 
releasing varieties is lengthy. Many of the 
varieties released have undergone testing and 
evaluation for well over a decade. Such 
delays deprive farmers of the benefits of the 
new material. This is particularly costly to a 
country where the new line is more resistant 
than that being used, obliging farmers to 
incur unnecessary yield losses and costs for 
imported agricultural chemicals. 

Rice varieties developed by national programs in Latin 

America and released in 1986-1987. 

Country Name 

Upland culture 
Brazil Araguaia 

Centro America 
Cuiabana 
Guarani 
Rio Paranaiba 

Irrigated and favored upland culture 

Brazil BR-IRGA. 412 

BR-IRGA 413 
Argentina Villaguay P.A. 

Guayquirar6 
Dominican Republic Juma 61 
Mexico Chetumal A-86 

Palizada A-86 

In 1987, 24 rice varieties were released in Latin America, 
including the Panama 1048 shown here. 

Las 24 variedades liberadas en Ameirica Latina en 1987 
inc/u 'cron la Panamd 1048, en primer piano. 

ACELERANDO EL PROCESO 

Aunque la libcraci6n de variedades ha 
aumentado en la regi6n, el proceso mismo es 
demorado. Muchas de las variedades 
liberadas han sido ensayadas y evaluadas por
m~is de una d~cada. Tales demoras privan a 
los agricultores de los beneficios del nuevo 
material. Esto puede ser particularmente 
costoso para un pals cuando la nueva linea es 
mdis resistente que aqu6lla en uso, lo cual 
hace que los agricultores pierdan 
innecesariamente rendimientos o tengan quc 

Variedades de arroz producidas por programas nacionales de 

Am6rica Latina y liberadas en 1986-1987. 

Pals Nombre 

Cultivo de secano 
Brasil Araguaia 

Centro Amdrica 
Cuiabana 
Guarani< 
Rio Paranaiba 

Culti'' de riego y secano favorecido 

Brasil BR-IRGA 412 

BR-IRGA 413 
Argentina Villaguay P.A. 

Guayquirar6
 
Reptblica Dommicana Juma 61
 
Mixico 
 Chetumal A-86 

Palizada A-86 
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RichelnesfrmRT niseie tat ~ee'~lcsed forirrriat-e an~d'fav randu:upfl-a-v-' -A merica,~u-r- in Lat-i.n
1986-1987. 

' 

Country Name 

Bolivia Saavedra 
Brazil EMPASC 105 . 

EPEAL 101 
EPEAL 102 
Metica I 

Colombia Oryzica 3 
Dominican 

Designation 

JR 5853-118-5, 
Taichung" Sen Yu 195 

P 921-57-2-2-3-JB 
P 1342-4 6-M-1.2M'.3 
P 1035-56.(rl'dM> 
P 2231 F4-138 -6-2- Il-IB 

Rep. Juma 62 .IR2153-276-1-10PR509 
El Salvador CENTA 4 P 1429-8.9M-2-1 M-5 
Guatemala ICTA lPiochic 1i29.-89M-2-1 M-5
Mexico Huimanguillo A-87. P 1035-5-6-1-1-1 M-OHui 
Panama Panama 1048 P 1381-l-8M-2I.-CH4 

Panama 1537 P '2062 F4-17-33 1.RH I 

Lincas de arroz de viveros del IRTP liberadas para cultivo en riego y secano favorecido en Amrica Latina, 1986-1987. 

Pals Nombre 

Bolivia Saavedra 
Brasil EMPASC 105 

EPEAL 101 
EPEAL 102 
Metica I 

Colombia Oryzica 3 
Rep. Dominicana Juma 62 
El Salvador CENTA 4 
Guatemala ICTA Polochic 
Mexico Huimanguillo A-87 
Panamd PanamAi 1048 

PanamA 1537 

Designaci6n, 

IR 5853-118-5 

Taichung Sen Yu 195 

P 921-57-2-2-3-1B 
P 1342-6-6-M-l-2M-3 
P 1035-5-6-1-1-1M 
P 2231 4-138-6-2-I-lB 
IR 2153-276-1-10-PR509 
P 1429-8-9M-2-IM-5 

P 1429-8-9M-2-IM-5 

P 1035-5-6-1-1-IM-OHui 

P 1381-1-8M-2-IB-CH4 

P 2062 F4-17-33-l-RHI 

It is important that improved germplasm 
reach farmers quickly. Close cooperation 
among research, extension programs, and 
development projects will expedite the 
process. Early onfarm testing and evaluation 
under realistic production conditions will 
give researchers confidence in their material, 
By cooperating with the, seed industry, early 
multiplication of basic and foundation seed 
of promising lines during the latest stages of 
evaluation, will accelerate the process. The 
Rice Program is working with a number of 
national rice programs throughout the region 
to implement these kinds of activities. 

incurrir en los costos de agroquimicos 
importados. 

Es importante que el germoplasma 
mejorado llegue rfpidamente a los 
agricultores. Una estrecha cooperaci6n entre 
la investigaci6n, ]a extensi6n y los proyectos 
de desarrollo puede acelerar el proceso. Los 
ensayos y evaluaciones tempranas, en 
condiciones reales de produccion, dan a los 
cientificos confianza en su material. Ademfis, 
en cooperaci6n con la industria de semillas, 
]a multiplicaci6n de semilla bfsica y 
fundaci6n de lineas promisorias durante sus 
t6ltimas etapas de evaluaci6n puede acelerar 
el proceso. El Programa de Arroz estd 
trabajando con varios programas nacionales 
de la regi6n para poner en prdctica estas 
actividades. 
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Jn recent years, as a result of population and urban expansion, the 
l~atin American cattle industry has shifted from fertile lands to less 

fertile, underused, marginal lands. In rcsp)nse to this shift, (iIAT's 
Tropical Pastures Program develops and promimtes low-in p t pasture 
technologies lor Latin America's acid moils. It aims to increase beef and 
milk pr1oduction and at the Saell tone to conservc or improve,- the soil 
resirces (dfthe tropics. 

Much ol the technology is dcxchopcd within all international tropical 
pastures evaluation network. As part (o the nctwork's activities. 
scientists from tnational research and development institutions from all 
o -erLatin /\merica routinclY conduct adaptation and graiinn trials at 
morc than 200 sites. 
Ih!rogr-am de\'eops productive and "snLstainahl.' pasture 

technology to intensify farming systems and raise prtc ductivity in the 
savannas and to reclaim degraded lands in tile huinid tiopics. 

C 	 ,1h) rcstultado dc kI c\painsi('n nrham Vde poblacio n a1os 
recieite,, la il1i(hu- u latitarncricani sc Ilagan cdtcral Icsplaiado 

Cic las ticlras lrtile, li, slu(, fcrifcs, 'suhuttii/,adas \ rImargitralcs.huacia 
J.1 	 esiuCsplicsia a;t (", u l', ( !, el f' r a J , ldcasi.s 'I r piCIlc.,s d sarr't la 
y pf(nltltv.\ t en'tt ia d]c pst't, dIllstll/):, I l l ' ",I it>s tich 's 
Atcidfts Ae . N\iaO'ijI tiiih . S'-*it ,i-;f ittl, a lu l nta r a:1proC in tieieit 
catrmc,. t , ll' +~~+t+'tlIl,,l nw.,it't'nlwlil, ll'SO'sticm p+!) ]t,,s 1-cc 

;11 	 ci(da pa t c;ldrpst~lmt 	 It:(! itn c+tciti dc,. ti < ;ls i+; a;rrolla 

g li Pra tco ai c ii t a t.1:1 Ctsttsl ) rc I)', cielitilictks dc lt., 
I I Il,ts Lstlc acin , h de(P 1ta A W.ricainHSti uttr u . ,CcMil iiscs sAwrtf u, d 

lI Itii icahi;m I a asture uIwselm .i Is du prcit )]\ cii Is tie 
20) sitiwe. 

L Pr' u-aw;i dusa ttitI cia I ea pr dLntC i%ain;uif 	 feu la 
surteitaleparw iluteirsificar. lossseiarcls aiulita. Ia, 

po(titcti\'idad eilllis sabalic s y icclipciiar tierras degraIdadls ell l 
tr6pic hutmcdo. 



'VICHADA': A NE\V LEGUME 
FOR T1UE SOUITH AM ER ICAN 
SAVANNAS 

c l 't lwm(1(1111/ 0 llil?), a wVil I lg uIle 
Let ecd in 19Q79 in thle eastern plainus 

( all~os Oncrietales) of (olornhH. could help 
till1Has\,M UiL8 of 011(ICIOS'Cdl Sothl Anmerican 
'IS 111111s l11112 01( [Oe11/,1ito pWV ct~ 

itcith tlic lCegio OI)SthlL it 5511'- 11)111( takes its, 
iallIc. itis C:\t'ptiofl lli \ St l od apicd to acid, 

Ifll*C[011tl ilt'(I lvsllst andt st'i15 II 

I o( i ng1ILmtiell , eII', of tiiii'k he '1 M~ 

I 1 
;slulles ISalitimoi. it \585 ictlcsetI ill 1987 

IIlietflat, pIal's_, 5i1\ i8111111 thatl Lcompise 

271) Ililijon heealms of (oiluhi~l a, ail,plla 

121a/c Ii\L'stock lIttH i iss(d thlLsiuc 

C'onquIistador's lBut, t'ompalcd to mlodlrn 


cttle IdliiCIs, thot-t' Iolltjcls dil'-no0w 


OLI1Llltl~IIs\5ttill', of ineli'iL'IIL' It takes 

a11011 ejelit hL'ttjitL' to 5(Ipy)ot 0lC LCOW 


filLILtlt'L Illc llth e 2' i t 
ll' nutr) ionhllye 

untpalatabic withlin few Steeks of JLgrowth: 

tile tro~pical Cyc'leI (of 18115il ndtI dS'seasons 
is 
tl'il~lliilw on Ca~ttle M uclt (c \\,eighlt 

fiy IlSill, V12\it'~lI itld V i ul11.111 

1( 11-/,P')10t!111 1 mil/111 ), aIVvig oous and 

11111rltIolls LI1855 1181 SC to \Iit'lCia, 1-2 adult 

ilt'UL'81c of 21111. I hills.55l w IYC il l ieetirc:, of, 
mitio~c pai nuIc fttf ((lot tOS Iorlc than 15 

aS1Ot'ialion. I If(. Colilhillaltioll produes 
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The associationof Carimagua(Andropogon 

gayanus) and Vichada (Centrosema acutifolium) 

is very productive in poor, acidsoils, andcan 

support 1-2 adult aninalsper hectare. 


1t asociacinde Carimagua Anidropogon 
gayanu s) con Vichada (Centroscma acutifolium) 
es tu prodlu( tiva en suehs (Wi0 r pyibres, y 
puedlc sostener (I, I a 2 anihal s por hectifrea. 

more than native grasses. Weight gains per 
hectare may reach 180-360 kg/year compared 
with only 15-20 kg on native grasses. 

Despite a severe, long, dry season in 1986, 
trials showed that cattle grazed on the C. 
acutifolium/A. gayanus pasture maintained 
their weight during the dry period whereas 
those grown on A. gayanus alone lost as 
much as 200 grams per day. After two years 
of grazing in Carimagua experiment station 
in Colombia, cattle grazing on thc C. 
acutifolium/A. gayanus association showed 
live weight gains of as much as 670 grams per 
day in the rainy season and 115 grams per 
day during the dry season-considerably 
higher than the weight gain produced on A. 
gayanusalone. 

Centrosemaacutifolium considerably 
increases pasture biomass. The legume 
proportion, of course, varies with the season: 
it is lower during the dry season, when 
animals prefer it to the grass, and higher 
during the rainy season. 

Llanero (Brachiaria dictyoneura) and Vichada 
(Centrosema acutifolium) form a good pasture 
associationfor tihe tropicalAmerican savannas 
becauseof its tolerance to different grazing 

management systems. 

.lanero(Brachiaria dictyoncura) y Vichada 
(Centrosema acutifolium) forinan una buena 
asocitacionparalas sahanas de Amnrica tropical 
porsu toicranciaa distibtossistemasde 
pastore,. 

180-360 kg/afio comparadas con s6lo 15 a 20 
en la sabana. 

A pesar de la fuerte y larga estaci6n seca 
de 1986, las pruebas mostraron que el 
ganado que pastaba un r6gimen d: C. 
acutibitm/A. gayanus mantuvo su peso 
durante dicho periodo mientras qtie aquel 
que pastaba s6lo A. gayanus perdia hasta 200 
gramos por dia. Despu~s de dos aiios el 
ganado que pastaba en la combinaci6n C. 
acutifolium/A. gayanus en la estacion 
experimental Carimagua, Colombia, 
aument6 hasta 670 gramos por dia drirante 
las Iluvias y 115 en la estaci6n seca-mucho 
mis que con A. gayanussolo. 

Centroseniaacutifolium aumenta
 
considerablemente la biomasa de la pastura.
 
Su proporci6n, por supuesto, varia con la
 
estaci6n: es menor durante ]a estaci6n seca,
 
cuando los animales la prefieren a la
 
graminea, y mayor durante la Iluviosa.
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The legume is also compatible with 
stoloniferous grasses such as Brachiaria 
dictyoneuraand B. decumbens, and tolerates 
a wide range of grazing management 
systems-a very important feature in these 
extensive savanna production systems. 

Scientists are finding that Vichada can be 
used to improve pastures containing native 
savanna grasses. Such enriched savanna has 
produced, in a year, average gains of 500 g 
per day with one animal per hectare. This is 
extremely encouraging, because this suggests
that Vichada can be sown into native 
savanna to raise animal performance and to 
increase the carrying capacity of the land to 
levels similar to those with improved grasses 
such as Andropogon gayanus or Brachiaria 
decumbens. 

A FLEXIBLE AND PRODUCTIVE 
LEGUME 

Centrosemaacutifolium is very productive in 
savanna-type soils. In trials in Colombia, the 
legume covered 54% of the land 12 weeks 
after planting. Dry-matter production was 
2000 kg/ha after nine weeks of regrowth 

Centrosema acutifolium cv. Vichada 
growing in and enriching native savanna 
grassland. 

Centroscina acutifolium cv. .'ichada 
enriquece la sahananativa. 

La leguminosa tambi6n es compatible con 
pastos estoloniferos como Brachiaria 
t/ict 'one'ura y B. ciecumbens, y tolera una 
amplia gama de sistemas de pastorco-una 
importante cualidad para estas sabanas. 

Los cientificos han encontrado tambi6n 
que Vichada puede mejorar los pastos 
nativos. En asociaci6n con 6llos ha 
producido, en un aflo, ganancias medias de 
500 g diarios por animal por hectfrea. Esto 
es bastante alentador pues sugicre que 
Vichada podria asociarse con la sabana 
nativa elevando el desempefio animal y la 
capacidad de carga a niveles similares a los 
de pastos mejorados como A. gayanuso B. 
decumbens. 

UNA LEGUMINOSA FLEXIBLE Y 
PRODUCTIVA 

Centrosemaacutijblium es muy productiva en 
suelos de sabana. En ensayos en Colombia 
cubri6 un 54% de la tierra a las 12 semanas 
de sembrada. Su producci6n de materia seca 
fue de 2000 kg/ha a las nueve semanas de 
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during the rainy season and 900 kg/ha 
during the dry season. When grown in 
association with A. gayanus, the legume 
contributes between 30% and 50% of the 
total pasture forage. 

The legume's protein content and dry-
matter digestibility are high: 25% and 60%-
65%, respectively, at three months of 
regrowth. Its phosphorus, calcium, 
magnesium, sulfur, copper, and zinc contents 
are also high and meet the requirements for 
growing or lactating cattle. Cattle also like it, 
particularly during the dry season when the 
grasses' digestibility, crude protein, and 
phosphorus content are low. 

ICA and Pasture Program scientists 
believe that the new legume will contribute to 
intensifying land use in the savannas, making 
possible milking and fattening in this 
traditionally extensive cow-calf ranching 
land. 

rebrote durante la cstaci6n lluviosa y de 900 
kg/ha durante 'iaestaci6n seca. En asociaci6n 
con A. gayanus, laleguminosa provee entre 
30% y 50% dcl forraje total de la pastura. 

El contenido de protcina de la legurninosa 
y la digestibilidad de su materia seca son 
altos-25% y 60-65%. respectivamentc, a los 
tres meses del rebrote. Su contenido de 
f6sforo, calcio, magnesio, azufre, cobre y 
zinc es tarnbidn alto y cumple los 
requerimientos del ganado en crecimiento y 
en lactancia. A 6ste le gusta comerla, 
especialmente en la estacion seca, cuando la 
digestibilidad y contenido de proteina cruda 
v dc f6sforo son bajos. 

Los cientificos del ICA y del Progrania dc 
Pastos creen que Ia nueva leguminosa 
contribuir i a intensificar el uso de la tierra en 
las sabanas haciendo posible el engorde y la 
producci6n dc leche en estas regiones 
tradicionalmente usadas para cria. 

Multiplying Vichada (Centrosema acutifolium) seed, Carimagua Colombia. 
Multiplicaci6nde setmilla dt Vichada (Centrosenia acutifolium) en Carintagua, Colonbia. 
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'LIANERO': A NEW GRASS 'LIANL'RO': NUEVO PASTO
 
TOI ERANT TO Sl I1TT IEBUG TOLERANTL AL SALIVAZO
 

T liJe most widely grown pasture grass in 
I"tin America is Brachiaria(/eumhenS. 

It is C.Xtcnsi\i used inthC I1ra/ilian 
('rAdulon. the (K*ionbiAtU and \"CticiuC I lan 
H lm"(,, at(i if] "()fil ',. ,s(I tilt .\tlla/mil
h,in. In the. la-,t dc,:t.,t .c' it v is'.,()< popular 

\\itii cattle ialt t'Ih,_r tha it \\,.s s(wn on 17 
mii l l i o~n hic o't att c ,, t h i l o mt p ht o a I , in ., i ci -i'c aL. 

Iltn tt ltlItcl\. 1i.(/I,,( imb,.x is highly 
,,u>cCpt ihlc to datlaec .Ci d by species of 'i 
',pittlcbtI. I ihcsc inscCts Iced by' sucking 

plant sap. Cnitl\ ing plant nttrients, and 
injicttinl a toxill contained ill their saliva. 
IlFicot hincd clcet can toi astte a pature.

I', Ip a rh t.a d Cd h \ ( 'I A I a n d t th ec1Ch 

Intitltit ('lon1 li0 in ) *\grotpcc ario (I('A ) 
hiu, led tj ttc scicetion andt release in 

C_01010n oia type o)ITra /tl'lof anothcr 

Mhichitllcl'atCS spittl(bulO attacks. Ihat uria 
(li i'mildc, ura, rcleased in 1987 as iancr, is a 

iiood sceed prodUtcCr + . lCsistanlt 1I rouglht aid 
hornig, cin. 61th tCgttnes,tiptiblcpalatable 
to c ittlc. ind tolerant to spittlcbu!,. 

I cl) tho tuh /B. (/ilrtioflltr'a is tolerant to 
spilttlclhu (aInayc. it is also an excellent food 
plaint Il" the insect and is capable of't 
4UppoUting higher insect populations than B. 
h'cz/, .bciHowcver. given thc mally. 

CxccllCnt CtnalitiCs of . (/iI /'W #'r1U,it 
pronscs t) hc all cxccllent addition to the 
o)ptions i;\ailablc to Lt-'lcs it areas where 
spittichug p)pulatims arc iaintained below 

all cContnically danla in-e lc cil h\ climatic 
conditions or natural clnenics. 

IhachN ria ,iil i 'ura,which was 
collected in eastcrn Africa. is well adapted to 
tie piedlmnt and similar wvell-drained 
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1 I pst0 nuis culti\ adoh c11 Alllotrica Latina 
c thw huru I'' iu/n,. Snist sc 

ceticn&h dcUt ON t.u hr;1,iicnu,,s huast;,t 
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savanna areas of Latin America. Its 
performance has been exceptional in 
Colombia, its prime testing ground. 

At ICA's 'La Libertad' experiment station 
in the Colombian piedmont, Llanero 
produced, in association with a legume 
(kudzu), a daily live weight gain of 490 
grams, equivalent to 179 kg per animal 
annually. At the joint ICA-CIAT station 
'Carimagua' in the lowlands, the grass 
yielded live weight gains of 400 to 600 g a 
day when used with the legume Centrosema 
acuifolium. 

LEGUME ASSOCIATION 

The grass is especially compatible with 
legumes, the use of which is becoming more 
common in these areas. Pasture scientists 
recommend using legumes in association with 
grasses because they efficiently improve 
pasture productivity by fixing nitrogen. They 
also provide high-quality protein and energy, 
often critical during the dry season when 
animals feeding solely on grass lose much of 
the weight they gained during the wet season. 

A frotin' spittlike mass, containing nymphs ofthe, 
spittIhbug,surrounds the base of B. dictyoneura. 
Protected, the nt',nphsfeied on the plant, 
withdraw'ing water and nutrients, and cause the 
grass to yellouw, wi/i, and die. 

lh., infem te salivao,. tntrodteutna masa 
e.lpuitm .aen la/a. e , lapianta tit It. dictymicura. 
extrat'll (ICe toa,utrinu'ntosy a.'ua causltando .sit 

aucarilluiouento, marchih'2 y minuere, 

Latina. Su desempefio ha sido excepcional cn 
Colombia, su principal lugar de ensayo. 

En pruebas en La Libertad, estaci6n 
experimental del ICA en el piedemonte 
colombiano, Llanero produjo, en asociaci6n 
con la leguminosa kudzii, aumentos diarios 
ic peso vivo de 490 gramos, equivalentes a 
179 kg anuales por animal. En Carimagua, ]a 
estaci6n del ICA y CIAT llano adentro. las 
ganancias fueron de 400 a 600 g diarios en 
asociaci6n con la leguminosa Centrosema 
acut(i/liurn. 
LA ASOCIACION 

CON
 
LEGUMINOSAS
 

Las gramineas son especialmente compatibles 
con las leguminosas, raz6n por la cual su uso 
se estAi volviendo muy comin en estas zonas. 
Los cientificos recomiendan ciertas 
legurninosas que mejoran el suclo al fijar 
nitr6geno y proporcionan al ganado proteina 
y energia, un factor a menudo critico en ]a 
estaci6n seca, cuando los animales 
alimentados s6lo de gramineas pierden gran 
parte del peso que ganaron durante la 
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More and more cattle raisers are appreciating 
the potential of grass/legume pastures. Since 
the Llanero grass has a semierect growth 
habit, it lends itself to the use of legumes 
which can be planted at the same time or 
several weeks later. Management plays an 
important role in ensuring a balanced growth 
of the two after the establishmcnt phase. 

Llanero grows well in tropical areas from 
sea level to 1500 m and with rainfall from 
1500 to 3500 mm. This makes it well-suited 
to the savannas of Latin America. The new 
grass gives cattle raisers another option to 
improve the production of the 
underdeveloped plains and the savanna 
ecosystems. 

cstaci6n Iluviosa, Cada dia mnlis ganaderos 
aprecian el potencial de la asociaci6n de 
gramineas y leguminosas. Llanero, por su 
hibito de crecimiento sernierecto, se presta 
para siembra con leguminosas 
simultineamente o varias sernanas despu6s. 
Mediante manejo se logra que ambos 
componentes crezcan equilibradamente 
despu6s de su establecimiento. 

Llanero crece bien en zonas tropicales 
desde el nivel del mar hasta los 1500 m, con 
precipitaciones de 1500 a 3500 am. Esto lo 
hace apto para las sabanas de Am6rica 
Latina, donde se constituye en una opci6n 
mis para mejorar su producci6n. 

The semierect growth of Lanero (Brachiaria dictyoneura) is Addresingfariners during release field day, an ICAconducive to association because legumes can expand and scientist describes the performance ofLianero
twine through it. (Brachiaria dictyoncura). 
El hfilitO, crectimu'ntosemit'recto (A'/ pasto LUanero Cientifico del ICA describe a agricultores el desempeflo del
(richiaria dictymicura) pernite que lsh'guniinosasse pasto Llanero (Brachiaria dictyoneura) el dia de su 
e.mtienhdtn v rezcan asociadas. liberacion. 
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USE OF IMPROVED PASTURES AUMENTA EL US() DE PASTOS

IS UP IN COLOMBIA ML.JORADOS FN COLOMBIA
 

or nore than two years the Colombian IIllstittto (Colomhian() Ae'ropecularin
Agricultural Institute ((A) has been (:\ lo eslolt pi'nio endo cl
 

promoting the development and use of dcsarNlhi Ilil l ('
1tili/ac1I itila',
sgpcrior grass and ]lenruC past elcs in the s P c-i I 1wihlatw>i., I.il c..It el Ios 
iiloinhiai I.lanos (plains). Ihe fac s of this ltlinl . I 'ic i,p( hlL-ca 

, ifi- Ji> c l, iL t 

pilot pro) cot is10)0,000) hectares around the 
 alcIt't.ii 

(.'iil lag t.\ 


00 ()0 ) t 'ic-, lcm i li cs'IiICi, )I 
a.icscalh station which is jointly p riClI IH't a ri1111.1w1 ;LiN ( iii 


opCeiatcdt by (A and ('IAI and where 
 co' illimI iit'lt C I I(' H (. I .(,dmdc
traditional agricultural extension programs has Nul;lila it,.-hithiNiIt ii(hidn i t-ra l.s 
have icver existed. Ihe 1ropical PastureS dc cii t. I I '[tcviiiil dc loi,,.
lProLrani 
anol the Sed IUnit of ('IAT are I ropiles > I I itll l tic 'c-iIilN dcl (IA l
 
Supportling the tccltno logy transfer project. 
 i(>s pi c
 
Ilnthe lirst stailc of the project. Ftn la plinicla ipi dcl t,sc
h\) 

.!)'1V U.(III]A.U 'l/tlila a CV.!' Inill , lmi ,II( apica secol were ip1ict() "iiii/:.1 i ,k l ll V. 
ii1iltipiicl So thiat CLiii WoUld begh seed ("apical pa ri cit pr \ Isilh , l l i.
 
a\ailahlc liii to Iracers. Cattlemen itl disL1wt c 'ler is.
llicrinr c 

-,S,)ii liiiis, public and private ilStitltioIS ;iL i(it. ldc i . ills .'l
ii L I ittl lc,
 

i)iviilved inthe devlopmicnt of the I.lanos, 
 pihlicis \ pr\ ni (in\llti cn cl
 
and ilividials concerned 
 with the area's (',r , I l'I'll I I:11W) \ It)" 1)111 tuNlLe
 
growth werC enlisted to help find ranchers t 


soi tc , l ,IL.r I'iniiciitt, atoll 
ite .eCsCd inparticipating inthe t ransfer-of- Ctiii\ii lwi t.ll aII, .)I ii I ,, Ail
techniilogy experilent. the response \v s pillt.ipar iiat (I '",pcii itlJc i' nIi,'t.slcla
 
ontStandig, .sontuch so that there were tIe tccin lnii I cspiitliic c'\c)tiIiil.
 
more takers than there was sed. 
 faost c! , .. il a tidesi 


Ithe proect offered 
to provide cattlemen LhiC SCiiiilli disiiNihl. 
with free technical advise on establishing HI pN t Itl i!N,ttridc
,

pastures and seed beds. Seed was provided at a1storii tccinT PIalltlit Ati Ii itpa i Lic 
cost from several sources. sILt>, Ii \ t.,,a I ltl It, .t'Ilas
 
Inearly 1987, there were about 9tons of'astors. I st it Jr ti..
i lli. 

(Capicasecd available for planting. Itwas p l iiciit. sc \ ili, il t sit 
sown in association with several grasses on A pincip ) dc :", I, tic t)it IIrhihi i 
42 farms, totallingjust over 2200 hectares. tnrilo&is 1ccllilliN (1(' ipit tit l . Sc' 
Ranchers chosC the grass they wanted to Iuse Senimi en as Lt iii"t t \ai H,' pii', i I.
Iteating the list wast n. qtl I1 I ; i lt iiiog VI t(,. liI I ,
which has pro(vCn VC'V successful in the g;atl r,sxc", c,!' I , 't" t 
tHalos. ,pl'iLt.ia rll.It. tL "tiltrlt l(

A few planted the grass in association with l1UI/,.'opIo I Ct1i ,/It. dce iiiiitiii I t'\il ,:n ()iii 
other promising legumes, such as Ilhiit. 
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Seedprodhuctionplot.%o/Stylosanthes caplitata v. 

(Capica,being grownfir cuttic
thmn in the easternplains 

(liano, Orienih.i)oJ Colombia. 


l'rodc iOn dh di So Iosanthes c pitata cv. 

( il/p/c I pate. Ilo,ginatlcio.ide I / hnlwi Orcthl/c,, d 

( cchc/jic 


Areas cultivated with associations in ICA's pilot project. 

Association 

A. gayanus + Cacutifolium cv. Vichada 
A. gayanus +"S. capitata cv. Capica 
A. gayanus + C. acutifolium + S. capitala 
B. brizantha + S. capitata + P. phaseololdes 
B. decumbens + C acutifoliun 

A. decumbens + C. brasilianuin 

Ldecuwnbens + S.. capiit a 


B. dictyoneura + A. pintol 
B. dictyoneura + S. capitata 

Total 

Areas cultivadas con asociaciones en clproyecto piloto delICA. 

Asociaci6n 

,. giac.nus + C. actijbliun cv. Vichada 
I.ga)'ana. + S, capitata cv. Capica 

A gavlu's + C, acuticchiin + S. capitata 
It. bri:unha + S. capitata + I. phaoloide. 

it. dccumbean + C. aciatlofioum 
. th-'uabh'n. + C, bra.diantam 

II. dcutmben-f S. IapctatUa 

It.ii t*iiioneurai .A. pitoi 
II. di(i Ii ccnei S. capitlta 

Total 


A cattleman in the eastern plains (-lanos Orientales) of 
Colombia describes his success with grass-legume 
pastures to other ranchers. 

LInganaderodec los lhicno.s Orie'ntals de (olombia 
describe a olros ganalcros h,taregioinsu experienlcia 
coil las asociaciones d granhcasc v h'gitninosas. 

Farms (no.) Area (ha) 

2 14 
31 1718 
2 ~7 
1 '26' 
4 64 

2 25 
8 297 
2 1.5 
3 80 

55 2246.5 

Fincas (no.) Area (ha) 

2 14 
31 1718 

27 
I 20 

4 64 
2 25 
8 297 
2 1.5 
3 80 

55 2246.5 
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Cenlrosernaacutifolium cv. Vichada, C. 
brasilianum, Arachispintoi,and Pueraria 
phaseoloides.But the majority of the 
ranchers opted for the proven A. gayanus/S. 
capitataassociation or stayed with familiar 
grasses such as Brachiariadecumbens or the 
newly released B. dictyoneuracv. Llanero. 
More than 1800 ha were planted with A. 
gayanus/S.capilataand about 400 ha were 
planted with the association B. 
decumbenslS. capitata. 

CIAT's and ICA's scientists are 
encouraged by the progress of the project. 
The planting of such a large area is an 
encouraging first step toward accomplishing 
what it was designed to do: to show ranchers 
the benefits of using good grass-legume 
associations. 

Scientists aim to spur farmers' interest in 
using legumes, especially Capica and the 
newly released Centrosemaacutifolium cv. 
Vichada. The momentum is building, as an 
increasing number of farmers request 
information and seed. The challenge for the 
project now is to keep itself growing without 
involving more institutional resources and to 
transfer the role of support to financial and 
development organizations. 

The project is having a positive effect on 
seed multiplication and by 1988 the amount 
of harvested seed will be much larger than it 
was in the past. 

Smallfarmers, by using tiew pasture technology, will 
benefit from more intensive land use. 

Los pequenos ganadros se henificiardn ton /a 
intensificacit'n del uso de lei tierra resultante de"la 
ntueva tecnologia de pasturas. 

Algunos sembraron el pasto en asociacl6n 
con leguminosas promisorias, tales como 
Centrosema acuifo/iuzm cv. Vichada, C. 
brasilianum,Arachils pintoi, y Pueraria 
phaseo/oides.Pero (a mayoria opt6 por la 
combinaci6n ya comprobada de A. 
gayan.as/S. capitata, o por pastos familiares 
comno Brachiaria(hecumbens o la 
recilntemente liberada B. dyctioneura cv. 
Llancro. M~is de 1800 ha fueron sembradas 
de A. gayanus/S capilata y cerca de 400 ha 
con la asociaci6n B. dlecutnbens/S. capitata. 

Los cientificos del CIAT y del ICA estftn 
optimistas por el progreso del proyecto. La 
siembra de un Jirea tan extensa es un primer 
paso muy alentador hacia el logro de sus 
objetivos: mostrar a los ganaderos los 
beneficios dc las buenas asociaciones de 
pastos con legurninosas. 

Los cientificos esperan estim ular inter6s en 
el uso de leguminosas, especialmente Capica 
y ]a reci6n liberada C. acutijotium cv. 
Vichada, El impulso estA creciendo, a medida 
que mis y rnAs ganaderos piden inforrnaci6n 
y semilla, El desafio para el proyecto es 
mantenerse en crecimiento sin necesidad dc 
nirs recursos institucionales y con el apoyo 
de entidades financieras y de fomento. 

La multiplicaci6n de semillas ha recibido 
estimulo con este proyecto, y se espera que 
para 1988 la cantidad cosechada sea mayor 
que nunca. 
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NEW CENTRAL AMERICAN NUEVOS SITIOS PARA PIRUL-- BA
PASTURE-TESTING SITES EN (CLNTI.OAM RIC'A 

T he Tropical Pastures P'rogram's past 
locuS was researching and developing 

technology for the acid. infertile soils of 
"OUth Amer ica wheire ranching is extensive. 

Ihe lirst research site was in the 
(Oloinhian plains in 1972: the second was 
cstablished in the (rTados of Brazil in 1977: 
and the third in the hturniid tropics near 
Pucalipa, Peru, in 1985. Since its beginning 
in I979. the International Network for 
Aropical PaisturCs l-valuatioln (MIF[P in 
Spanish) has expanded its germpl m 
selction sites to slbCCosysteCn S of these 
Illital scrcening sites. 

I.ast year. three rcscarch sites were 

c)tahlishcd in ('Osta Rica for Central 

Amica an( the Caribbean islands. They 
\c chosen hccause they represented, for the 
rcgion, the typical agroccological conditions 
wh rcecattle are rai sed : subhum id tropics, 
seasutnal tropics, and humid tropics. CIAT's 
A,toolo ijc>)al Stu(ies Unit, the Soil and 
Plant Nutrition section of the Tropical 
Pastures glant, and Costa Rican 
tricultrralofficials participated in the site 
elecCtion. -teCadquarters are located at the 

INstituto tntcramericano de Cooperaci6n 
parta la Agrictlturn (II('A) near San Jos&5. 

Vork in 1987 concentrated on establishing 
grass and legume trials, and seed 
multiplication of better known materials for 
gra.ing trials and o far111research. 

In (cntral America and the Caribbean, cattle 
far s are much smaller than their 
cot;iterparts in the vast South American 
savanna,. A typical cattle farm in Central 
America is less than 20 ha and produces beef 

t A fi criori letL In." 
LA oilm ci P" 
cnlocah'a1nn c(l Ndcnii 
los sucl 'l+,w ldi l 
dmldc In eutal i'tt 

ia plinwl;l t' i
csr;lhluci( ii I i 

SestigaCiones dcl 
' , Iropicaens sc 
I ( I tcclOln.iia parra 

t( icI,,dc Sirn rical, 
. , 

c ' . i in 
u,, enIriillos 

i,i d en 
19T77: .\ In i KwI c( 

1972: In e.-n i, ( ,, c' ldBiasil 
iHi ht'l"lncrca 

dc Pciallpa. I'. ,i , P,.le ' u 
CorietCi/, 'n 1) !:11' iicwim cintal dc 

valuaci(,n dc InIt:, I Il> 111) 1) 11a 
CxICndi ',H', (i1 lk' 11itIC 
1.el-lllOpIlsiIricciwla t l u. rs,,; t -de'NiS
 
scdc, p rincl ml>.
 
1:Iafim );t<;iu ,t..,',hh. ioi en ( oi(,a 

Rica tics, "ilit), dr alnacii parr Anlicica
 
(Cetral %It' int,, Isits hi.ron
dcl (inK 
escopidt, pm(Itc, :.)pcclHt;l la' cmidIiciolics 
agr ec (:ic - 'n,.(t', i n.,!:lalid( cil los 
to'tpicwos ',ihlimich s. e i ',ti alhes \ 
htirnmctfo. (!. ic (ci . pa ri (i1na 
selccci6' firircionai I,,;wiit i > 
costairiccr', >c+ I In iw Inddc tIt(c 1 t.i
 
Agr-occotii .ow. In secin dc sie)s N,
 
Nutrictori dc d:t. I nlri Pastos
I cl, ter Icl 
Tropicah ,(it! I ,I I a s-.de plincipal sw 

icUCertl ell(' I l1,1iitt1,, iiIt;rl;ctici-no> (Ic
(oopclf( P, \V"Ciile i ll'),In InIi 

cera detirn A.,. 
1in 19 '7 1lo ,tihaj ,>, cut mroi clw cm er 

Cstablccilit ili( t.c td,\ i Ic pdat \ 

hgIt -a>sit],I it c irliitli ,Ci(',1 dc cul/illas 
miittIiii C en 

el in \ (k 

Iu!N ,\NI ;N\,. ( 

dec los iv dw. p a (,t1styos 

.,ca 
natncdrt. in it&itIiiii- pC,.lt ei;rs qtuc Ss 

l Amri (CuJt ni r,i(irhe In"linicas 
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Cattle farm in Costa Rica. Animal production systems in Central America are more intensive 
than in South American savannas. 

Finca ganadera en Costa Rica. Los Nisteimnas de produccOn animal en A nmrica Central Sol) 
hims illlten'nSivs (/ll' i'1e lls sabaias suraillnricanlas. 

and milk (mostly for local markets) and food 
crops. 

As in the rest of Latin America, beef 
consumption is limited only by high prices-
these result from high production costs. Milk 
production, subject to frequent price 
controls, cannot keep pace with demand and, 
in some countries, the deficit has had to be 
compensated by imports. 

Farming these smaller farm units is more 
intensive than in the South American 
savannas. This is possible because their soils 
are relatively more fertile and less acid. 
However, the pastures widely used are often 
not suitable, including the two most common 
grasses, Hyparrheniarufa and Panicum 
maximum, which were inadvertently 
introduced from Africa more than 300 years 
ago. 

similares de las vastas sabanas 
surarnericanas. Una finca ganadera tipica en 
Centroam6rica tiene mfenos de 20 ha y 
produce carne, leche y cultivos, 
principalmente para los mercados locales. 

Al igual que en el resto de Am6rica Latina, 
el consumo de came estAi limitado solamente 
por los altos precios que resultan de costos 
elevados de producci6n. La leche, a menudo 
sujeta a controles de precios, no alcanza a 
suplir la demanda, y en algunos paises se ]a 
importa para cubrir el dcficit. 

La explotaci6n de estas unidades rnis 
pequefias, pero con suelos mas f6rtiles y 
menos 6icidos, es mids intensiva que en las 
sabanas. Sin embargo, las pasturas 
ampliamente usadas no siempre son 
adecuadas, inclusive los dos pastos mis 
comunes, Iyparrheniarufla y I'anicum 
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Production of Centrosema seed in Atenas, Costa Rica for
 
grazing trials and onfarm research.
 

i'rodticeiin(h-senillas (i'd c [! rose 1titen AteIns, ( ",0sa-I 
Rica. para c.ao. th, pa.toreo e investigaciOn enljinca.s. 

Pasture scientists from this region are 
requesting assistance from CIAT's Tropical 
Pastures Program. They believe that farmers 
can increase their production if they used 
grasses and legumes better adapted to these 
areas. They want to experiment with the 
genetic diversity that is now available in 
CIAT's germplasm collection and to draw on 
the experience of the Interi"I'tional Tropical 
Pastures Evaluation Network. 

CIAT believes that it can make an 
important contribution to these countries. 
With the array of pasture grasses and 
legumes suited to stressful conditions 
available in the collection, CIAT scientists 
believe that these pastures have considerable 
potential in the more favorable ecologies and 
intensive mixed-farming systems of this 
region. 

Collection ofStylosanthes species in San Isidro, Costa 
Rica, usedforevaluating their tolerance to diseases. 

Colecci6n de especies de Stylosanthes n San Isidro, Costa 
Rica, para evaluacitn de su toleranca a enflrinedades. 

maximtnt, quc fueron introducidos 
accidentalmente dcsde Africa hace mas de 
3)0 afios. 

Los investigadores de pastos de la regi6n 
creen que se podria aumentar ta producci6n 
ganadera utilizando pastos y leguminosas 
mejor adaptadas a estas regiones. Para ello 
han solicitado la asistencia del Programa de 
Pastos Tropicales del CIAT. Ellos quieren 
cxpcrimentar con la diversidad gen6tica 
existente en su colecci6n de germoplasma y 
beneficiarse con la experiencia de ]a RIEPT. 

1-1 CIAT confia en hacer una importante 
contribuci6n a estos paises. Sus cientificos 
piensan que los pastos y leguminosas de su 
colecci6n, apropiados para condiciones mis 
dificiles, tienen gran potencial en las 
t-cologias mAs flvorables y los sistemas 
intensivos mixtos de esta regi6n. 
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In te'rms of caloric, cassava is the fourth most important cro)p grown 
in the tropics after rice, stigarcane, and niai/i. I, has Ken:t1 ifilpmrtant
 

in tim',a dicts Irsneral thotsarnd \ears. IIot\l, swcial aud
 
toHn1h;(ogical chaines aiid the (fc\cloIpiticI in rcccit i.cadc, make it
 
lcifahl. and posible cassa\a toihe icd if) imitlailitii al s.
 
Ili, ( 's> i a N ii;i i it in iiN ,i(iin\Lto) IiL+-cii iic.. f.\,ph
iiim>, tt) 1tile
 
iIJiplL" plmtuliial h\ dcc. piil \o It.,, ) aid
\' toiiuicc;v, [iiiLl i to
 

Iciiic it' pandtssi ii,; I i u
a h riiiciti2.
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pihiiiiie areas (d ilie v oilk!. I liii>. if] Asia,. \0ihee ciiiaiit fo cassav'a
 
1i))ttci cxisc(I4> the . pply aill processili tcchiiiitiUcs ail' \\Cll-


Ix ofi~f.the I'o ci*4icitraftes MI imiiiiii pl-iutitioii
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Icc i H4) \o,ith iu\ xarictics ant! malnanillni methods. In 

Iatil Aiieliic;i, cll arc toli nscd i processing aiiI(' markctiti tortis 
ciiir<c that l'iiicis wvill]have an (ilitlt for their ciropl . IiI Alrica, 

ti 1 
(1I1 IA) efiorts is the major thrust to increase yield, by impr viii pest 
liiii ai cii .i . 

't4( ipCIatitil with IHItcIratio na Insi llfr r'1Opital Apricuilturc 

E coiitetid( dc calirias, lIa'ICa Usc C tiart) CUni\O el iImlportancia 
. ten opicos,, dcl arro, Ilacaia ie Wat'cr y cl mltm. ti1o(s clspuics 

impoirtancia e i aliicntlaciA') hiiiana se extiende por miles de aMos.nn 
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CASSAVA PROGRAM El.PROGRAMA I)F YUCA 
EXPANI)S ONFARIM AM PLIA LA INVF.S-TIGA( N 
R EA <(i'!- E N 1:INCAS 

( ' ,assavais essentially a smiall-farmer crop 

in Latin America and is produced under 


a wide rance of comppirg 5,'5t r of varying 


dplIit,. t di productionC,. i Iln, I~ar lllil 
c llstr ilnts ai M lt l citt l iIl.IIt 'liICiStoc 
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lalrlincr, ,vithlin thcir p-rodluction systems+. T~heIalirnec.rs, participation helps scientists+identity 
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In Panama. tMe effeets of di/ferent h,'els ,f ilfiertility on intercropped cassava and maize 
are being evahated. 

LEnIananui .w evalhuan 1o (kmt dh. diver.o nivehs dh''ertilidaddel suhlu en cultivos inter
C'ttdtdhas
(h"1'ttma mat'.
 

intercropped with the new ICA maize 
varieties than when grown with traditional 
maize types. Maize yields, too, are higher 
when intercropped with new cassava varieties 
than with old. 

Farms at Portoviejo, Ecuador, were 
surveyed by INlAP (Instituto Nacional de 
Investigaci6n Agropecuaria) and CIAT to 
identify their most important production 
systems and to evaluate the cassava 
production potential of the area. These 
studies allowed scientists to discover farmers' 
production problems and to propose 
alternative ways of growing cassava that will 
fit into the overall system. 

Cassava-maize intercropping experiments 
in this area are demonstrating once again the 
important influence maize technology has on 
cassava. In coastal areas where soil fertility is 
low and rainfall limits productivity, new 
cassava varieties and cropping patterns are 
being tested for their profitability. 

mavores con las nuevas variedades de maiz 
dcl ICA que con las tradicionales. Los 
rendimientos del maiz tambifn han sido 
mayorcs al intercalarlo con nuevas 
variedades de yuca. 

En Portoviejo, Ecuador, el INIAP 
(Instituto Nacional de lnvestigaci6n 
Agropecuaria) y el CIAT identificaron los 
sistemas mis importantes de producci6n de 
yuca y evaluaron su potencial en la regi6n. 
Con ello los cientificos se dieron cuenta de 
los problemas de producci6n de los 
agricultores, pudiendo asi proponer 
alternativas para su cultivo compatibles con 
sus sistemas. 

Los experimentos de asociaci6n de yuca y 
maiz en esta regi6n han demostrado una vez 
ms la gran influencia de la tecnologia de 
maiz sobre la yuca. En las regiones costeras, 
donde la baja fertilidad del suelo y escasa 
precipitaci6n limitan la productividad, se 
estin ensayando nuevas variedades de yuca y 
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An onfarni trial in Ecuador. Onfarrn evaluation oflocal cassava 
cultivars arid alternative production systetns helps raiseyields. 

'vahiaciinen fint a en ctuadlor ontculivares locales i'stemas 
(ltlernativo. tie,protdticih i de 'ty a que elev, u rendintiento. 

In Panama, CIAT is collaborating with 
IDIAP's (Instituto de Investigaciones 
Agropecuarias de Panamd) onfarm research 
in the Oc6i and Rio Hato areas. A cassava 
production package was developed for these 
areas which, in addition to adapted varieties, 
had recommendations on weed control, soil 
management, and fertilization. Because the 
crop has proved to be economically 
successful, the Banco de Desarrollo 
Agropecuario de Panama is using this 
package as the basis for loans to Oci cassava 
growers. 

Paraguay has the highest per capita 
consumption of fresh cassava in Latin 
America. Cassava research, therefore, is very 
important for the country's food security. In 
an ecological study made with CIAT, 
Paraguay's SEAG (Secretaria de Estado de 
Agricultura y Ganaderia) identified the main 

patrones de cultivo para verificar su 
rentabilidad. 

En Panamdi, el CIAT colabora con el 
IDIAP (Instituto de Investigaciones 
Agropecuarias de PanamA) en investigaci6n 
en fincas en Oc6 y Rio Hato. Para estas 
zonas se desarroll6 un paquete de 
producci6n, el cual, ademds de variedades 
adaptadas, incluye recomendaciones para el 
control de malezas, manejo del suelo y 
fertilizaci6n. En vista del 6xito econ6mico del 
cultivo, el Banco de Desarrollo Agropecuario 
de Panamfi estA usando este paquete como 
base para sus pr~stamos a yuqueros de Oci. 

Paraguay tiene el mis alto consumo per 
capita de yuca fresca en Am(rica Latina. La 
investigaci6n en yuca, por lo tanto, es muy 
importante para su seguridad alimentaria. En 
un estudio ecol6gico con el CIAT, el SEAG 
(Secretaria de Estado de Agricultura y 
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cassava production systems at Paraguari and 
Caaguazu. Analysis of the production 
constraints showed that onfarm research 
should focus on soil management at 
Paraguari and on intercropping with maize 
at Caaguazu. 

These examples demonstrate that, onfarm, 
the evaluation of intercropping systems and 
the understanding of production constraints 
are inseparable if new technology is to be 
successfully adapted by small-scale farmers. 
Both CIAT and national programs need to 
conduct further research if efficiency of 
currently practiced intercropping systems is 
to improve. 

Ganadcria) de Paraguay identific6 los 
principales sistemas de producci6n en 
Paraguari y Caaguaz6l. En el primero, los 
anilisis muestran que las investigaciones en 
finca deben enfocar el manejo del suelo y en 
Caaguaz6, el intercalamiento con maiz. 

Estos ejemplos demuestran que la 
cvaluaci6n en fincas de cultivos asociados y 
de problemas de producci6n es esencial para 
la adopci6n de nuevas tecnologias por los 
pequefios productorcs. Tanto el CIAT como 
los prograrnas nacionales necesitan haccr 
tnis investigaciones para mejorar las 
prLicticas actuales de asociaci6n de cultivos. 

Harvesting cassava in Caaguazu. Paraguay. The 
countryhas the highest per capita cassava consunp
tion in Latin America. 

Cosecha(t., yuca en Caagua:t, Paragua),%Eete pals 
presenta el niayorconsuno per capita en Aitrica 
Lat38a. 
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ROOT YIELD AND 
PHOTOSYNTHESIS IN 
CASSAVA 

C IAI researchers recently discovered that 
in cassava there is itdirect relationship 

bhetween photosynthetic capacity of leaves 
and root yield. ,uch a discovcry suggests that 
the cenres controlling this characteristic in 
>.npcr-ior cassa\a clones Caln bh,i ctl ['c"i 

d(!Vehif) C\Cn ll il0C prodlUcti\C \arictiCs. 
Shwio ld 'such a possibility become fact, then, 
il the tropics. \\hee the loot Is a staple, 

haundrcds (d n1illions of people '\ill benelit. 

GA A\VA's I N IQI SS,N 

iiltiatcd ct i spe cies, generally speaking,
hiatc t\ot diltcrent ty\pes of photosynthetic 

,\, e siig.rnated its either (' or (' 
path\',avs. I he (Q pathway. found in crops 
like roni/c. sorghtni. mnillet, ai] tropical 

,iassCs, i iv atlospheric carbon dioxide 
th rou2h %Cryefficient photosynthetic 
patlivays known as the ItP carboxylase 
sVstCiln. tIhe key to nIiorc efficient functioning 
lics in their leaves' greater capacity to extract 
anid lst: calb on dioxide. Ihis capacity is 
associated \with t o spccialied laiers of leaf 
cells that are filled with chloroplasts and 

regariiled in the form known its the Kranz 
aillat iii v. 

The outer nICsophyll cell avaer quickly 
traps and, then concentrates, carbon dioxide 
i-',i (., organic acids which are translocated 
to the inner layer or bUndle sheath cells. The 
iniir laser then rclixcs the carbon dioxide 
iito SUglas Which are used a;s nutriepts hy the 
\who lC plant. 

( species diffcr in that the process is inuch 
slower, a lot ()f the (() captured by the plant 
is respired again to the li, the CO, that is 
retained is trarisfornied into C, organic acids, 
and the ItPt1P carboxylase systemri and Kranz 
lnatniollV are rtrssing. 

LA FOTOSINTESIS Y El-
RENDIMIENTO I)F LA YUCA 

I recient-e descubrirniento en cl (IA I de 
E.._. la relaci6n dirccta Cnorw lIa Caipfacida(d 
ltinictica dc las hionis \ AI icritinicrto dc 
la vitc ha de\ cioM d (ic eia IaisW 0i piiitial 

tpic Corlllt in i-li cotict.ilic pciesli[il 
lr ii icldt", iii. viiiicli . is. 

cl.i 1 bIihili(klii -x t ,Ill ! 11 ,,!t"( 'ic'l wiidl aill 
cicll. de iillic,, lc [)c. I;i . vi l !,, 
i16picows. dfhrilc. L i i c""i 1 illilc'llt h1iisico. 

LA SIN(1'l AIll )A1)I )I I,\ ,(,A 

I u M 111iiii1 , cTi'ii Ii '. ki , - J cic ci lti%S (las 
liclicil d , t tip ' iltlilciiic i",lc-lsl i 

ci+t~ d v l,+ ()s,- ('' ()l-l. r :(t-ilt.{t' l 

( :. I I 'wil crlo IClll , C lili\ ii. 'irllii
 

riai/. ll_,co. \ Iiipiciilcs,
iIl, pis i,, 

ii lliilcitc liii (li'isido) Ikccai i io
 

itiis!hcric 1 !s - tiC i :iP, \i ,,
 
lot,,iltcli> iii cicicilIc ctiit<us coriio 
0isiciii icu caill\l isi lII 1'. I cla\ de Si 
Uliciciicia ics.idc cli iliili\ i i p icidid dC stls 
lhiti parila xtlir 5 tiisaim (l ,,ihi de 
Cail lit c r c A c1 ,pil)al tlib i 

cspcciaia/irdl dc' cWolas (.11 li lolil l1clias dc 
oio)pliasto \ cili aitiiiiid~ii()lmIia 

c(i'iti cL()ui ;iio lalitii KliII/. 
I a cipa Cxtcrii d c iul'ii del iisifiho 

alll ip;i i'tpidiliic itc. \ IliuC c iCCiltra.,Cl 
dit :i cilhmi)de ell i'cia(ls imi,irlicos (.. 

iluci so rebical cii illt'rioil elasLi u.pta t ll 
cc'lili, de l \lilla clii jiili/:id;i. I a1clap, 
iillrila ciCit\ ietc clcp.) dc ilCl (io xidh iiir 
clI a.iicre> quc la plania utili a cilii 
Iiuiti ilcillos. 

ILii is cI s HiSCspccics (d MiUicscMiiiiCliO 
Ic'lt h . c :1"bsob c Lihuclii pilrtc dcl ( (), 
pollta WoCxpUlC doernsc. v lqtl (lir rltii(e 
sc corivicrtc et lcidos oilrallico s (', cl 
sistliia de carbo.ilisa PItP v la ariatoiia 
K lani i0 Cxist-nci C,,taS C pCiCS. 
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Cassava is the only crop species known 
which is not either a C3 or C4 plant. Instead, 
it is, physiologically speaking, an 
intermediate species because it has the PEP 
carboxylase system but not the Kranz 
anatomy. 

The enzyme system alone gives a higher
photosynthetic rate, particularly under 
environmental stress, than would be expected
in a typical C3 species. CIAT scientists are 
hopeful that the more efficient PEP 
carboxylase system discovered in some 
cassava varieties can be exploited to improve
the productivity of otherwise well-adapted 
but less efficient types. 

GREATER EFFICIENCY, GREATER 
YIELD 

The efficiency of water use in cassava 
contributes to its adaptability. Compared to 
other crops, its capacity to use water is high.
This is associated with its efficient PEP 
carboxylase system and its stomatal response 
to air humidity. 

CIA 7'scientistsmneasure, with a spectrophotome
ter, the activity ofthe PEP carboxylase system 
to identify those cassava clones that have the 
most efficient photosynthetic pathways. 

Cie'ntificos ch,lCIA T"nidcn con 
esIpectrofo(meutro, Ia arividad tkl .nstcifla de 
carboxilaa PEI'Pparaidentiflcarlos clones de 
)'uca (,on setnch'rosibtosint~tiosinds tfieienitu. 

La yuca es la 6nica especie cultivada 
conocida que no es estrictamente una planta 
C3 6 C4 . Es, en cambio, desde el punto de 
vista fisiol6gico, una especie intermedia 
porque tiene el sistema de carboxilasa PEP 
pero sin la anatomia Kranz. 

Particularmente bajo estr(s ambiental, el 
sistema enzimitico de por si da una tasa 
fotosint6tica mayor que la que se esperaria de 
una especie tipica C3. Los cientificos del 
CIAT piensan que los sistemas de 
carboxilasa PEP m~is eficientes descubiertos 
en algunas variedades de yuca se podrian
aprovechar para mejorar la productividad de 
tipos menos eficientes pero bien adaptados. 

A MAYOR EFICIENCIA, MAYOR 
RENDIMIENTO 

La forma eficiente en que la yuca usa el agua
contribuye a su adaptabilidad. Dicha 
capacidad es alta comparada con ]a de otros 
cultivos. A 6sto se afiade su eficiente sistema 
de carboxilasa PEP y la respuesta de sus 
estomas a la humedad del aire. 
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Cassava transpires less than other crops. 
The transpiration ratio of cassava is arqund 
250 kg of water per kg of biomass. The very 
efficient tropical cereal crops such as maize, 
sorghum, and millet, have transpiration 
ratios of about 300 kg of water per kg of 
biomass prQduced. On the other hand, most 
C3 plants such as Phaseolusbeans and wheat, 
transpire about 500-800 kg of water per kg of 
biomass while paddy rice (C3) transpires 
more than 2000 kg of water per kg of 
biomass. 

How can this knowledge be used to 
increase the productivity of cassava or other 
crop species? 

The existence of varying PEP carboxylase 
levels, according to different cassava clones, 
suggests that breeding can improve this 
physiological factor in tit least some clones 
and so improve productivity. This can be 

La yuca transpira mCnos que otros 
cultivos. Su tasa de transpiraci6n es de 
alrededor de 250 kg de agua por kg de 
biomasa. Los eficientes cereales tropicales, 
como el maiz, el sorgo y el millo, transpiran 
alrededor de 300 kg de agua por kg de 
biomasa producida. Por otro lado, la 
mayoria de las plantas C3, como cl frijol 
Phaseolusy el trigo, transpiran de 500 a 800 
kg de agua por kg de biomasa, mientras que 
el arroz paddy (C3) transpira m~is de 2000 kg 
de agua por kg de biomasa. 

iC6mno se pueden usar estos conocimientos 
para aumentar la productividad de la yuca o 
de otras especies cultivadas? 

La existencia de diversos niveles de 
carboxilasa PEP en algunas lineas de yuca 
sugiere que se podria mejorar este factor 
fisiol6gico en otras lineas, aumentando asi su 
productividad. Se cree que 6sto puede 

Measuring photosynthesis of cassava leaves in the field. Patia, Colombia. 

Medici6n de lafotosintesis de las ho/as de yuca en el campo, Patla, Colombia. 
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done, it is believed, in the absence of the 
Kranz anatomy. However, other species of 
the family Euphorbiaceae (the milkweed 
family) have the Kranz anatomy, offering the 
prospect that this characteristic can be 
introduced into cassava by use of modern 
biotechnology techniques.

Perhaps of more general interest is the fact 
that active PEP carboxylase alone, even 
without the Kranz anatomy and introduced 
into other C3 plants, can improve 
photosynthetic efficiency. Scientists speculate
that modern genetic engineering techniques
will provide the means of introducing the 
PEP carboxylase enzyme system into 
important C3 crop plants and, thereby, 
increase their prod uctivity. 

hacerse sin necesidad de la anatomia Kranz. 
Sin embargo, otras especies de la familia 
Euphorbiaceae (vencet6cigo) tienen la 
anatomia Kranz y esto abre la posibilidad de 
que esta caracteristica se pueda introducir en 
la yuca por medio de las t(cnicas modernas 
de biotecnologia. 

Quizdis de mayor inter6s es el hecho de que
la sola introducci6n de carboxilasa PEP en 
plantas, aun sin anatomia Kranz, puede
mejorar su eficiencia fotosint6tica. Los 
cientificos creen que con las t~cnicas 
modernas de ingenieria genftica se puede
despejar ]a via para introducir el sistema 
enzirnitico de carboxilasa PEP en plantas C3
importantes y, de ese modo, aumentar su 
prod uctivid ad. 

Selected cassava clones being grownfor screeningfor yieldpotential andphotosynthetic
capacity, Patta, Colombia. 

Selhccicn de clones le 'uca en i'atta. Colombia, porsu potencialde rendinientoy capacidad 
/jto)sintetica. 
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NEW CASSAVA CULTIVAR 
NAMED FOR KING OF 
THAILAND 

A flew cassava variety was released in 
Thailand in 1987 and has been named 

by the Ministry of Agriculture as Rayong 60 
in honor of his Roval NIaijcsty King 
FIhuripol Adulyadc.i. Rama IX. to 
commIeli)Corate his 60th hirthda. 

Fhe new varicty comes from a cross made 
at the Rayorry Field (rop Research ('enter 
htwvee a wcll-pro\'crl parent introduced. 

from ('IA I. %I ol 1084, and Rayong I.a 
highly successlUl local cultiar grown on 
more than a million licctares in Thailand. In 
prelimiriary trials. Rao rg 60 was promising 
it) teris of its \icld, harvest index (the ratio 
of root to the total plant) and early naturity.
I he CUtivar under\'Cnt CxtensivC testing in 
dilfcrcnt arcas of I hailand on 1oth 

lrt iiiexpcrir n iral srations and fariirs' fields 
helore finally heinlp iccorlirnelided for 
c untrv\vidc ise.P 

IN%1PROVIN( 1THE' PLANT 

In Asia anld in other pa:'ts of the world, 
esIsava is often grownr as a garden or small-
holder crop for fanilv consunption. The 
prl(ducer is riot especially concerned about 
yield inder these cir'eulntstanrces, but rather in 
vigo11rus, leafy clones that produCe tasty 
roots. 

l.ealinress is often idValliageous when 
cassava is glrowrr witl other food crops in 
polyiCltoral garden s'stenms. However, when 
these lealy types are grown in nlore intensive 
systemis, the plants comipete with each other 
and inuch of the light the leaves capture and 
convert to carbohydrates produces stens and 
leaves with low root yields. 'le result is a 
low harvest index. The cnltivar Illa tee 
grown in Thailand is typical of this type. 

NUEVO CUITIVAR D YU('A 
EN HONOR DI RIY 1)!-K 

TAII.ANI)JA 

f i 19V s hcW&una iic\u %aricdadfi d 
\ ICl utilalldi I1;a coal cciho dcl 

M inist(riotod '\ ,1 ictltitlil c nllrhrc tit: 
RIu.',, (A)(.rl ij 0l V ,t>N(iI.I.,rad L. Rt 
Biti ilnlp, \ dipi ,ti Ii.j. c I- cii 
00 aio" 

a l',a il i ii', t Jlii i 0ll 

rrai,';ido ,[ '1 ( .It , I ,>ti.aIiIi ) n
 
(Altr ? S),'.u ,.l m e' l I( I , -1 , un
 
flrt.ultif ;ht it t',na h;ld(i 
pra ctiirit ti ( N I toiiarI 
Iwi l i ni i ' ulio'o ci'11 tillon 
mill V i tat ,', I-ti ;Ii,, 1 11'li;iyo
 
I)rciitiiiii ,.' :,.I ' ( Jldc ct pl >,
 
Ic1ldi tll il t , ii Ido . th . i l ,paci(p l 

l +it +', [titihl.i ii. Il pii;it ) " it'cocidad. 
I )c>pii'm Jrtil tl'i't', /11 ". tanto- tfltti'c 

(ii t;I'I, '. t'" liiit alc', coiliui cti
 
arllptl, (it ' iiti ll r. >t: rucoir io pala
 
i dticci n I'ii cia)I it 

I:.JAN\ H) I \ PIANIA 

1i1 Asia, t ilit/i tii oirs anlr s d I iitinido, la 
VlCa se tii\(i I a irllto ('01110 tiirI Iortaliza 
errli r-a> pi I ieijas pa iali nii liila iilial . 

ci'liItiicln,trias ill) ,tCllriitfiit'ttir 

!;1into pin cl icifllimirrlo c ol pir 
tli in.> . n si is f I iii> i, tp!ic p illi 

iarces iipet iitii.s. 
I a ifondolisidaii ((i liclicilcl!i rsvert1ajosa 

krlrali i "t,cuiltis < Li \Ilciul c'11 sIC;1cia 

ptlirii irilas. Sinl crili cirii-l, islcniis Iis 
ilirisioivI';las platli ctinipiln tilt i si. ' 
vlii ;tie 1r iii1 t Ii,. l(, corns icriern 
cn cart[roiidrliunt ptdicc ltolf;ilc tii \ui de 
ctnfliuiiu'itu( cI l;iics. I IIrCtilltlo() s nll 

halo iidicc . cosc'hI 1:1 ctfivlliII iiatcc 
dic" I ii!;iidi;i s till buli i iph. Riyong I, 

IColl si il];I r irdi c tic' iit'tcfril V 
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Rayong 1 grown on mnore than a million hectares. dominates tMe Thai cassava indusri', Here, a harvest 
isabout to be shippedfor processing. 

I, Rart ttt /,I ttllivuda)en mii tdemilhut de ht Mreas, dontina laincustria tilandt'sade yuca. 1En /a
lol,, '('wtha lislta pamrtdespewh'/o. 

Rayong 1,with a higher harvest index and 
yield than Hanatee, is sufficiently leafy to 
give overall good growth. 

Scientists have shown that a larger yield 
under good conditions can be expected by
selecting for an even higher harvest index. 
Rayong 3, selected by the Thai program from 
a CIAT cross, is a good example. This type 
of clone is not sufficiently robust under 
adverse soil or climatic conditions because 
not enough leaves are produced to collect 
sufficient sunlight. 

Physiologists and breeders believe that 
developing high-yielding clones adapted to a 
wide range of growing conditions depends on 
combining leafiness with a high harvest 
index-a difficult task. Difficult, because 
roots and leaves compete with each other 

rendimiento que Hanatee, es suficientemente 
frondoso para un buen crecimiento. 

Los cientificos han demostrado que se 
obtiene mayor rendimiento en condiciones 
favorables seleccionando por indice de 
cosecha ain mayor. Rayong 3, seleccionado 
por el programa tailand~s de un cruce del 
CIAT, es un buen ejemplo. Esta variedad no 
es muy ristica en condiciones adversas de 
suelo o de clima pues no produce suficientes 
hojas para captar bastante luz solar. 

Los fisi6logos y fitomejoradores creen que 
cl desarrollo de clones de alto rendimiento y 
adaptaci6n a un amplio rango de condiciones 
depende de la combinaci6n de frondosidad 
con indice de cosecha. Esta es una tarea 
dificil porque las raices y las hojas compiten 
entre si por los recursos disponibles. Alterar 
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Yield characters a of four clones grown in Thailand by the Rayong Field Crop Research Center. 

Cultivar Stem and leaf weight Root yield 
(t ha, fresh) (t ha, fresh) 

Harvest index Dry matter 
(c ) 

Hanatee 

Ravong 1 

Rayong 3 

RaVong 60 

21 

22 

13 

is 

15 

24 

22 

28 

0.43 

0.52 

0.62 

0.61 

35 

35 

38 

36 

a. Figures are the average of 29 experiments. 
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24 
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for the available resources. Altering the 
plant's relative allocation involves accepting 
some difficult trade-offs. 

RAYONG 60 

The selection of Rayong 60 is a further stepin this exacting task. While the yield 
advantage of the new clone is not great, it is 
likely that Rayong 60 will be popular with 
Thai farmers and should contribute to a 
further broadening of the genetic base of 
cassava production in that country. 

Scientists believe that the next step in the 
quest for high yield across a wide range of 
environments will involve the incorporation 
into new clones of such characters as longer
leaf life and increased photosynthetic 
efficiency of individual leaves. In this way,
the level of leaf development as shown by
Rayong 60 can be stabilized while the harvest 
index and yield are further increased. 

la repartici6n relativa de la planta tiene un 
costo. 

RAYONG 60 

La seleccidn de Rayong 60 es un paso
adelante en esa ardua tarea. Aunque suventaja en rendimiento no es muy grande, es 
probable que garerdi popularidad entre los 
agricultores tailandeses y contribuirdi a 
ampliar la base gendtica de la yuca en e! pais.

Los cientificos creen que el siguiente paso
hacia la obtenci6n de altos rendimientos en 
diversidad de ambientes serl la 
incorporaci6n en los nuevos clones de 
car.acteres tales como mayor longevidad de 
las hojas y mayor eficiencia fotosint6tica de 
las mismas. En esta forma el nivel de 
desarrollo de las hojas, como en Rayong 60,
puede estabilizar;e mientras que el indice de 
cosecha y el cunsguiente rendimiento 
aumentan. 

Fields of Rayong 60 on a government experiment station in Thailand, 

Campo de Rayong 60 en una estaci6nexperimental estatalel I'ailandia. 
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Damage caused by Mononychellus progi essivus.
 
Plant-eating mites severely affectfoliage and
 
cause seriousyield losses.
 

Dai, por Mononychellus progressivus. Los
 
dearosfit6fagos afectan severanente elflla I y
 
caus'a grandes &~rifidas de rendimiento.
 

mite predators because of its similarity to a 
number of sites in the African cassava belt. 
Promising predators have also been collected 
in Peru, Mexico, Ecuador, and Paraguay, 
Further exploration is planned in Venezuela 
and Brazil with the collaboration of national 
scientists. 

COLLECTION CRITERIA 

More than 40 species of Phytoseiidae have 
been found in the Americas. Because it is not 

The cassava green spider mile (Monony
chellus sp.) is one of the most damaging 
pests of the cassava crop in Africa. 

El dcaro verde (Mononychellus sp.), una 
de las plagas mdxs dafinas para el cultivo 

de yuca en Africa. 

principal de evaluaci6n de depredadores de 
dcaros debido a su similitud con diversos 
lugares del cintur6n yuquero de Africa. 
Tambi~n se han recolectado depredadores 
promisorios en Per6, Mexico, Ecuador y 
Paraguay, y se planean otras exploraciones 
en Venezuela y Brasil en colaboraci6n con 
cientificos nacionales. 

CRITERIOS DE RECOLECCION 

MAs de 40 especies de fitoseidos se han 
encontrado en las Am6ricas. Puesto que no 
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PhytoseiidAmblyseius aerialis, collected in 
C6rdoba, Colombia. (Photo by F. Bakker and N, 
Mesa, electron-scanning microscope, University of 
Leiden, Netherlands.) 

Fitoseido Amblyscius aerialis, recolectado en 
(uirdoba, Colombia. (Folo de F Iakker p N. 
Mesa, microscopioelectr6nico de baridMo, 
Universilad de Leiden, Holanda.) 

feasible to introduce all of them into Africa, 
scientists are being selective. They look for 
those that have a high consumption rate, 
high rate of reproduction, good colonizing 
ability, and ability to survive periods of low 
prey density under the typical temperatures 
of the African cassava belt.To date, seven 
species of phytoseiid mite predators have 
been sent to IITA in Nigeria. These have 
been mass-reared at their facilities and are 
being released into farmers' fields in several 
African countries. 

A mobile laboratory isused by CIA T 
entomologists to collect mite pests and 
their natural enemies from the field. 

p "Laboratorio m6vil utilizado por los 
PM 511 	 entom6logos del CIA Tpara recolectar en 

el campo los dcaros plaga y sus enetnigos 
naturales, 

es factible introducirlos atodos en Africa, los
 
cientificos estfn seleccionando aquellos con
 
altas tasas de consumo y de reproducci6n, y
 
buena capacidad colonizadora y de 
supervivencia en periodos de baja densidad 
de la presa, y a las temperaturas comunes del 
cintur6n africano de yuca. 

Hasta la fecha se han enviado siete especies 
de fitoseidos depredadores de dcaros al IITA, 
en Nigeria, para su cria masal y posterior 
liberaci6n en los campos de los agricultores 
en varios paises africanos. 

V 
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CASSAVA INDUSTRIES CRECEN LAS INDUSTRIAS 
(ROW Y!UQUERAS 

T he Utiization Section of CIAT's Cassava 
lrogra in develops, tests, andl promotes 

li2\ , cia.SaVa prol uct. It aillis to dcvelop aet 
1erioct and its ianltactuiring ptocC55 firo 
!t". ,'xicmli phisu, Itllijol pilo)t plrjecls, to 

i'tllHCiciall applica iti . 
";C'ti, aic (elflpini!. lC kinds of 

IIcChlmlmr\ Ii,the stil I\v root: 
tlucd. iuiik ilie it ,i tic sh forml'ltaid 

hmdll l l l '!-


/\\I'MAI i l.I) 

I Oin; chippCd aiid dried cassava for and in 
aiimail fced sdeveloped by Thailand. This 
wchimlogv hns bcen adapted by (IAT and 
nlttioinl prilgrains in latin \merica. Dried 
e1sva h;is cconmc a thvnggroiniustry 
ill Mexico, lauiililoa, I[cuadori, Bra/il, and 
('lonbi;i. I odav in (Colomhia, there are 
1i1mc lhia 4) silliali-hr-fiiicr-alll.iilagcd drying 

plint. sfpircd (i\Cr three regions of the 

e'lilitrv. I.aisi 'car they produceid more than 

7(10) Iton, of (ried cassava. These industries 
it\ e !icn a boost to the caissava growers' 

CoMsC'siiid have hecoei a significant factor 
in the ccoiiornjcs of the rtral areas in which 
1hc' plants operate. 

li(o lombia, the dried cassava is sold to 
large fed-concentratc manufaclurers. The 
(iassava Prograill hopes that these drying 
cooperatives will he able to produce their 
own fed concentie, using locally available 
foodstuffs Ind cassava. The World Food 
Program has provided funds to construct a 
pilot plant on (iolonihia's north coast to test 
this scheme, 
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FI lst) (itliviica picJilda y seca pari Ia 
alimciaitaiuini ilse origin6> ailandia.on 

[sta lecrioloo_,ii li(llidptliai por el ('fIA y 
lns plograiiais rncinalfs d Aioiehi I hatiir. 
La .VU'c';i s SC ha c'iivcrti(lo Ci Una 
i)ospera ir.iidus nia c'ii lrasil, (o lllbia, 
nadtlor, McXiC v lPiian;i. Act!,iricntc 

hay ils do 40 plantas d scCado(en ties 
regioiics dC (olonribia, manciailas por 
Petielms agricul res, fic pr u i of aol 
pasadoIll ins do 7)0(0 iicladas ic.Vllca seca. 
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do los cltivadiores de vca v s halln 
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las planias. 
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FRESH CASSAVA CONSERVATION 

A simple way to conserve cassava and to 
reduce the marketing problems caused by
this highly perishable crop was developed by
CIAT and the Overseas Development and 
Natural Resources Institute (ODNRI),
London. Immediately after harvesting, the 
roots are put in polyethylene bags, sprayed
with a safe thiabendazole-based fungicide to 
prevent microbial growth and then sealed. 
This gives fresh cassava a shelf life of two or 
more weeks instead of 2-3 days. The result is 
a more convenient, higher quality product
for the urban consumer. 

A pilot project was begun in 1985 in 
Bucaramanga, Colombia. Two years later, 
additional pilot studies were made in 
Barranquilla, Colombia, and in Manabi, 
Ecuador. These projects have shown that this 
new product is highly acceptable to 
consumers and produces higher prices for the 

para ]a Alimentaci6n ha facilitado fondos 
para una planta piloto en la costa norte de 
Colombia. 

CONSERVACION DE YUCA 
FRESCA 

El CIAT y el Overseas Development and 
Natural Resources Institute (ODNRI),
Londres, desarrollaron un sistema sencillo de 
conservar la yuca y reducir los problemas de 
mercadeo para este cultivo tan perecedero.
Inmediatamente despu6s de cosechadas, las 
raices se colocan en bolsas de polietileno y se 
tratan con un fungicida a base de tiabendazol 
antes d sellarlas para prevenir el crecimiento 
microhia'j, EYsto conserva la yuca durante 
dos o fras sci-iianas en vez de 2 a 3 dias. El 
resulfi;,,Jo ts an producto de mayor calidad 
para eI oihsumidor urbano. 

Members of afarmer cooperative in Colombia spread chipped cassavafor drying before use in 
animalfeed. 
Miembros de una cooperativa de agricultores en Colombia secan yuca picada para uso en 
alimentos de animales. 
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Residents of a rural Colom biar community participatein a 
program to evaluate cassavaflour. 

RCemdechnte.sen 11n cnatmnuidad rural cotlomiana parti'ipan en 
la evaluacnt ilt, coca.harina(h" 

farmer. More than 300 tons of treated, 
bagged cassava were sold in 1987 in both 
Colombia and Ecuador. 

CASSAVA FLOUR 

Tests have shown that good quality bread 
and other bakery products can be made by 
substituting 5%-15% of wheat flour with 
cassava flour. CIAT and several 
collaborators are perfecting this technology 
and are also developing other novel products 
that use cassava flour. For example, in 1987, 
they developed low-cost cassava-based flour 
mixtures for use in soups, drinks, baking, 
and frying. The mixture contained cassava, 
rice, and cowpea, had a neutral flavor, and 
cost less than US$0.75 per kg. CIAT is 

To conservefresh cassava, the roots ore put into polyethylene 
bags and sprayed with a thiabendazol-basedfungicidebefore 
being sealed. 

Para conservar /resca layuca, las raices se etnapacan en bol.as 
de polietihnoy se tratan con un fuingicidaa base de thiahen
dazol antes tie sellarlas. 

En 1985 se inici6 un proyecto piloto en 
Bucaramanga, Colombia, y dos afios despu~s 
se hicieron estudios piloto adicionales en 
Barranquilla, Colombia, y en Manabi, 
Ecuador. Estos proyectos han demostrado 
que el nuevo producto tiene gran aceptaci6n 
por los consumidores y genera mayores 
precios para el agricultor. En 1987 se 
vendieron en los dos paises mdis de 300 
toneladas de yuca en bolsas. 

HARINA DE YUCA 

Se ha lemostrado que se pueden hacer 
diversas clases de panes y productos de 
pastelcria de buena calidad reemplazando 5 a 
15% de harina de trigo con harina de yuca. 
El CIAT y varios colaboradores estin 
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collaborating with the Fundaci6n para la 
Aplicaci6n y Ensefianza de las Ciencias, a 
Colombian nongovernmental organization, 
to design a pilot plant to produce the flour 
mix. It will be constructed in 1988. 

The private sector is becoming involved in 
the new product development process: a Cali 
(Colombia) food company is experimenting 
with making low-cost noodles from a 
combination of 50% cassava and 50% rice 
flour. 

~In Cali, Colombia, afood company makes low-cost noodles con
laining50% cassava flour and 50% riceflour. 

Elaboraciwn defideos de bajo Costo por una empresa de Cal, 
Colombia, con 50% de harinade yuca y 50% de harinade arro:. 

perfeccionando esta tecnologia y
desarrollando nuevos productos con harina 
de yuca. Por ejemplo, en 1987 produjeron 
mezclas a base de harina de yuca, de bajo 
costo, para sopas y bebidas, asi como para
hornear y freir. La mezcla contiene yuca, 
arroz y caupi, su sabor es neutro y vale 
menos de US$0.75 por kilogramo. El CIAT 
estd trabajando con la Fundaci6n para ]a 
Aplicaci6n y Ensefianza de las Ciencias, una 
organizaci6n privada colombiana, en el 
disefio de una ffbrica piloto de ]a mezcla de 
harina, la cual serd construida en 1988. 

El sector privado estA participando en el 
proceso de desarrollo de nuevos productos: 
una empresa de Cali, en Colombia, estd 
ensayando la fabricaci6n de fideos de bajo 
costo con una mezcla de 50% de harina de 
yuca y 50% de harina de arroz. 
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f the maor food crops, beans are among the most s usceptible to 
disease. ihis limits their productivity, most dramatically in the 

tropics where traditional landraccs arC still widely grown. 
With few ,:,eptiols, though, bCalls ha\c ll)t l)n the suij.ct of' 

extensive rcseai'ch ()r pirllioVCHCeit in the IropiCs because research 
r.Sourlces have been eJrllly Illlelae'. 

One cxccption is (CIAIs Bcau limoerai',1 which is makilqg signiicant 
strides in genetically ilvrproving the resistance of' beans to diseases and 
insects, while minnimii/ing reliance on agrochcmicals. This progress is 
making an impact on productioln and productivity in bean-producing 
areas o tihe tropics. 

' hew, li S a li lucu icios inportantcs, el frijol es uno de los m lis 
_.:.,u-ccpi ibic, a;CHCruIC&ddCs, 1o cual limita su productividad, 

esf'eiatei~Ce en cl trlf')Iico) (1()m(lC at se cultivan amvipliamnte las 

Cl mtlt,'! x cpcl:.l, .., 11 cmh~irg () e ]().- 18ie ,,-; 11l Sid () li l:, . l I 
dc '/ i ()iIlw..>.1ia .. os(, ii'(r"5 hi i(t() obj 

:11 I! ,i\,ifi ,.'', >Ii'i iijt';tii\ 1', m jioi,: miciito ,ct'ticO)d I lcsistwicia del 

dCl'c) (I .i'r ,ti'1 lo , ag' i iuic,. Idctos, adlaiitos Sc m.tllejan en Il 
pm0(i ruciOil ' la pi'r)Ilictivid IadJt ti1ijol en ,onas tropicalcs. 



BEAN GERMPLASM SE AMPLIA LA COLECCION 
COLLECTION EXPANDED DE GERMOPLASMA DE FRIJOIL 

IAT's Phtaseohlsbean germplasm bank 
provides the essential raw material for 

genetically improving the crop. Scientists 
evaluate germplasm to find new sources of 
variation for resistance or tolerance to majorn 
production constraints. Promising accessions 
are used in the breeding program "rdare 
ilso nmide available to national program 
scientists for use in their own research. 

Ihe gcrmplasm bank contains 40,004 

introductions of which 2145 
new accessions 
were added to the collection in 1987. 
Maintained by ('IAT's (ncetic Resources 
Ilnit, it is the largest collection of 'haseolts 

ecrinplasnl in the world. 
A working collection of 22,928 accessions 

is used by the Bean P'rogram to screen for 
early maturity, resistance or tolerance to 
anthracnose, common bacterial blight, 
leafhopper (/'m oaca), and angular leaf 
spot. Samples of the collection have been 
evaluated for other characteristics such as 
\Witcr-stress tolerance, resistance to bean 
g0ddci mosaic virus, and ternperature-
photoperiod adaplatioi. 

Bean germplasm is made available to 
rescarchers everywhere. In 1987, 9000 
accessions were sent to 33 countries. Africa 
was the leading recipient (43% of shipments), 
followed by ILatin America and the 
(Caribbean (31 ). 

I)UIPIICA'IIF COILIFECTIONS 

To help guarantee the security of the world's 
I'hacolui. collection, samples of the 
accessions held at CIA' are being 
progressively sent to the (entro Nacional de 
Recursos (Jenicticos (CINARGIEN). Empresa 

1;;1 anco de germoplasma de frijol 
.i Pha~seuu.s dcl (IAT dispone de los 
materialcs hisicw,, pal a (I icjorarilicito 

,cntihCm d:l cultifr '. I I cicotificosn calniau 
C cc IumlaiIIn --[I w'kc;t (k. fic\ is, luintcs 

ff cd rc()(tcnci Imcl ia , lfi plintcipialcs 
prfbhclnas 1i1CtI.if'X tla Ci . usal 
CHi CI f fciair aIfI A fL li U cI t . .ds 
ciuttic,, Ic tf.'fi , ifatIiftf, tailibitli 
icon iwi'f>. ; ff: fl iII,. ,,l)iifiO,i tis. 

Jfl;ti!f Ii lc ft 
co1uticiuc h 1t.rl1 ft ,'c i, .2 ,! tdc las 

i;" t, 
, I. c16 I ll m-lftIa 

cut !c-u, i 	 ffdccciol ell 
I. f11 i i 

linidad id' 1-1f,( 6icnirI( dtl ( IA*l. cs 
Iaullu\ ft "d HHOI ) 

la oih',., ft I ;i kdc
 
accesi li. ,f;,fc ;f fi
f If dc I-ijI para 
picsclcCfifrflu pm 1,fccl idf,.t lcsistcncia o 
tolcraliciit aka ait ffcif<, hbk tcriifSis. 
salhoja, (/I;if, , a), ,, iiitich, aiiptllai. SC 
hart es aliu/dfi'mlint is- duIIdLmccTt piur 

tffiffotras c'imltci 51ff. i tfftfi;icia al cstros 
tde agtiL. ,, &if dif Mctl, 

v 	idaiplaci(ff ;tI IcllCali uSt, ', l fiff iodos. 
II c, fltl,, io; dc I ijut cshi; a la 

dispsumciiit)t if\C t iafdfiCtf(Imdiquicra. 
In 19X7 4c c fal) ouas 9000 ,ticccsioncsi 

33 paisc,. At rica Iuc c iiavo i cccptor (43% 
do I us ci)viwf;. sc ii do dc Amrica Latina v 
cI 	 (aarihc ill;I . 

D[ ) ,II(1 '() N 1)1F 

CO(), 1: (VtI () NI.:1 

l'ara raramtian l; scuuridad do: la colecci6n 
niuiidial dIc 'I(1. ,'f i so: cs'lle nviando 
pmuestcsi, auic-tc ltti usdc li colccci6n del 
(1 , I I ( ciii1io N;ici.uIl Ilc Rcuirso, 
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Germplasin collecting is done jointly with 
nationalprograms. Here, collector with the 
Mexican Genetic Resources Progratm gathers 
wild Phascolus species. 

Las recoh'ccione.ste gerinoplantJSs realizan en 
(cl0aboratt ontt his progranav itaciotaes.L-/1 
h i)to. recoh,ctor dcel'rograia Nacionalih" 
becutroy ('n ;ticos de AMlxico rcoge e *tpeies 

silvestresdet jhasoitis. 

Brasileira de Pesquisa Agropecuaria 
(EMBRAPA), in Brasilia, Brazil, for 
permanent conservation. A duplicate set of 
samples is also being stored at the Centro 
Agronomico Tropical de Investigacion y 
Ensefianza (CATIE), in Costa Rica. 

Eighty-seven percent of the germplasm 
bank accessions are of the cultivated 
common bean (P. vulgaris). These materials 
are the most widely used for genetic 
improvement. However, attention is being 
given to the other cultivated Phaseolus 
species which have desirable characters not 

Gendticos (CENARGEN) de la Empresa 
Brasilcira de Pesquisa Agropecufiria 
(EMBRAPA) en Brasilia, Brasil, para su 
conservaci6n permanente, al igual que al 
Centro Agron6mico Tropical de 
Investigaci6n y Ensefianza (CATIE), en 
Costa Rica. 

Un 87% de las accesiones del banco de 
germoplasma son de frijol comfin cultivado 
(P. vulgaris). Estos materiales son los mds 
empleados para el mejoramiento gen~tico. 
Sin embargo, tambiln reciben atenci6n otras 
especies cultivadas de Phaseolus con 
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Cold storage ofthe duplicate CIA T collection of Phaseolus vulgaris at CENARGEN in Brazil 

(Photo CENARGrN). 

Cuartofrio paraahnarc,,aniento del dupli-ato detlacoh,'cint del CIA Tde I'hascolus 
vulgaris en CI'NLA RGEN,Bra.sil(Ioto CEINA RGEiN) 

found in the common bean. For example,
 
high levels of resistance have been found for caracteristicas que no se encuentran en el
 
Ascochyta in the scarlet runner bean (P. 
 frijol comfin. Por ejenplo, se han encontrado 
coccineus) and to common bacterial blight altos niveles de resistencia a Ascochyta en cl 
and leafhoppers in the tepary bean (P. frij ol ayoc'ote (P. coccineus) y a la bacteriosis 
acutifolius). y saltahojas en el frijol tepari (P. acutifolius).CIAT has also been expanding its El CIAT tambi6n ha estado ampliando su 
collection of uncultivated Phaseolus,both colecci6n de Phaseolussilvestres; tanto de los 
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the wild ancestors of the cultivated species as 
well as wild uncultivated species. The 
promise of the wild ancestors is shown by the 
recent discovery that they can be used as 
sources of resistance to storage weevils 
(bruchids). 

Phaseolusseed distribution outside CIAT, 1987. 

No. of No. of No. of 
Region countries requests accessions 

Africa 7 9 3871 
Latin America 8 19 2311 
Europe 6 16 1549 
Caribbean 4 3 480 
North America 2 12 404 
Asia-Oceania 6 7 389 

Total 33 66 9004 

4* 

ancestros de frijoles cultivados como de los 
no cultivados. Muestra del aporte de los 
ancestros silvestres es el reciente 
descubrimiento de que sirven de fuente de 
resistencia a los gorgojos del almacenamiento 
o brfiquidos. 

Distribuci6n por el CIAT de semilla dePhaseolus, 1987. 

No. de No. de No. de 
Regi6n paises solicitudes accesiones 

Africa 7 9 3871 
America Latina 8 19 2311 
Europa 6 16 1549 
El Caribe 4 3 480 
Norte Am6rica 2 12 404 
Asia-Oceania 6 7 389 

Total 33 66 9004 

I 

" :!i: i : :!Conjpari"sqjiefwid Phaseolus 4;,;d,,with 

doinesticatedjplj.q/.. i. %}iiJt" r n ts ; 

,middle,regressive /o/nrms: above, 
domesticatedforns. 

Cotnparaci6n de ha semilla silvte th, 

domesticadas(al6fondo) en el mdio,
fo~rmas regresivas. 
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B UCHIID RF.SISTANCE DEScu IIHIIITA RFI S'iI:N('IA 
FOUNI) IN WILl) BEANS A LOS BR II)OS EN' 

I-1 1.1 () 1. ," S11,\V I"SF I'll I ,S 

W 	 ild beans collected in Mexico have 11hn; 1ir) tci rat,th, ,h" 
been found to have high levels of* liecnn r I. i stelcia;it,, drli' 


resistance to brLuchid wccvils, the Mohst ;I lo" g1 l'tiit, hi)Utliittt- iii J Il l;a li
 
serious pests of storcd bcanls in] Africa and did I t Il'; Itli ii \i'1 ;1 ,Am
uit fri';! 

,I. rbrow'rii ill h ll ICp iiLatin 	A merica. ' 'hcse wcevils % AI t lt fI ' 
.%I1!?fa.YS 'ia1u. and (11 1-/f0Al C.i(',I , ) p!inw ' i : (ki1.' '.11 i 

I.. 

,,lC 	 1 t<' b t, 'C1U ti i , cta! "i . 1w < ~!, tit 
ciise 	Stoi'li:c lsses csil.ltri lwat iot 131'f- /hiti+ ' ,ii W %v I lilb \, C/ji/.\ 
15(1' of total promtduction in I tiil, Ainerica. 	 ),/)C'('0(" 'Jil I i (ii,;s ,I 
lhcy bo-c int( the sced ii \killc't.iit' live the ;l!Iiaertii ii lot t i I;l-, I +, I d Laa 

e irly stages oul' thcir liflt' cvclh. 	 ['tr(tdllu''i lI lI!o i fl ili ,ltllia;. 
(IA hias bewen seaicinir' l' r r'sistance to 1 i '1A I 11 it.lii(l(, hi, t-;li dt)t Icsist cia a 

these weevils. evnalt i lirg I r tI rhall Xt 0()00 '+; H( IF ' . i ';!lt ) !11;,I"adt 80)() 
cultivated bean accessions' but wilth little 	 t'', tic; Ii'I(sitI , lliti\ ,ill ti allll',in. :inie 


siccess is none h.id adtluaie levels of i\ l1tt
fliltlii Oil ;lit'(' tt!; il' iuysistileiII. 
resistance. ()il when a smal collection of C;1t i llfia ltlli t; dc%ia l >tlt'1'itt 
wild bean accessions fill M'xico were 	 5il\is-Ii'' It 'm,'h',&xrl s, clitlil! ilui(1l 
evaluated were high levels of' resistance found 	 alltti ilikvtcs tt' i'i;t ouli ccsipsc'kii I. < 

to both species of[ bruchid.s. (Ic i'6 i'iiI 
Alihough the wild I'/a vu Au I - 'P o'/ l'(11 v,i lresix,'oh,. aris 	 lwic l lih " 

resistant to bruchids are sinall-sceded 	 resistintes I h ItIi'iltliiios 'sot iICe)a0(FoiC 
dehiscent climbers. they can be casily crossed 	 dchisci rtcs ic ,iiit p ltch", s- piiedcn 
with cultivated variCtiC .	 CRUiMl kcilintr 'iiColl r'lidatf't cultiVadaS. 

NAVI J .I F R- SISIAN(C 	 NAI RA1.1 YA 1 .4IA 
1 I.' IS' 12£ N( IA 

Stu(l ies at ('IA !oed the seeds of hesho that 
wild P'. ru ix llavc a sigrrificalit deleteriots I o., tiuidit,, ,jcl (I Al nistraron que las 
elfect 	on thc ilnects and their Wlllriillal I' 'i,/.rA! tiCu t 
ability to sur\ivc atl rcproduction cIfclti siuiilicaivialliertc advelrso sobre la 
(antibiosis). Ihe number' (tf adrult weevils that hithtia,lo (i C , rrro:i\ t tt 

the biolo y of 	 V PsilvCsirC 

', vs i r;i cidad para 
emerTe fom lhe larvac within the scd is us dt ia Ie'lI 
drasticallh' reh(fic i( in(d thc 

sotrevi dcsijr d luccoi'l 
iiset (,Iof latih i.). ri'llihro (i rp j o s aduiltos 

reproductiv taice ill ilC cycle is dClayCd. In Lii W cuiIO !L, i t as I;li , t'leotr o Celr 
addition, thcir ollspring are typically sniall. 	 'Crilitla xe 'd i r't i;outrrte. V tI'Irasar 	 \11' 

In highli Icrsisiarli insect 	 si cl r p itdoc ltiit 'accessions, colonics 	 kl-Ii1tti vidla. 
cannot even dcvclp ai( tlie ott within two 	 i sk\eso>-). ct,"st'ilulic/ic, "ttix 

i l lrs 
W hilC this iesarc h was taking place it llitliritt i'elst('ii tes Is t',,lt ia , du insecitos 

(IAT, r'es.archer's ii 

or- three cieat ,. 	 rui iada nitc pc,-'ijiiw(, ii a itt utl , 

tileri " irricu., collaborating prqioct Ili sitMiir a I) Vec';iiitulfat'sei a 
at the Universitv of Wisconsin identilied las tl)s I rc e'ao'si, ..a 	 to 
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protein found only in wild accessions 
resistant to bruchids. Called arcelin, after a 
village in Mexico, Arcelia, near where the 
wild accessions were collected, the protein 
was hypothesized to be the factor responsible 
for bruchid resistance. 

Several breeding lines selected for the 
presence or absence of arcelin were tested at 
CIAT. All lines positive for arcelin were 
resistant to Z. subfasciatus.Artificial seed 
were made from the flour of a susceptible 
variety to which purified arcelin was added in 
increased quantities. The prepared seeds were 
tested for resistance to Z. subfasciatus. As 
the concentration of arcelin in the seed 
increased, the life cycle was significantly 
prolonged and the percentage of adult 
emergence was drastically reduced. 

Mientras se haciaesta investigaci6n en el 
CIAT, cientificos de un proyecto
colaborativo en la Universidad de Wisconsin 
identificaban una proteina presente s6lo en 
las accesiones resistentes al br6quido. Esta se 
llam6 arcelina en honor a Arcelia, un pueblo
de M6xico en cuyas cercanias se encontraron 
las accesiones silvestres. Se su~uso que dicha 
proteina es el factor responsable por ]a 
resistencia a los brfiquidos. 

El CIAT ensay6 varias lineas de 
fitomejoramiento, con o sin presencia de 
arcelina. Todas aqu6llas positivas en arcelina 
fueron resistentes a Z. subfasciatus. Se 
hicieron semillas artificiales con harina de 
una variedad susceptible a la cual se le 
afiadi6 arcelina purificada en cantidades 
crecientes. Estas semillas preparadas fueron 

Bruchid-damaged beans. Perhaps 13-15% ofAfrican and Latin American bean harvests are 
lost to weevils. 

Frqoles dafiados por bri~quidos. Entre 13 y 15% de la prodiicciin defrijol en Africa y
Amenrica Latina se pierde por efecto de los gorgojo. 
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'Artific.al seeds' used to rear bruchids: left, uninfested seeds: center, seeds damaged by Zabrotes subfasciatus; right,
 
seeds damaged by Acanthoscelides obtectus.
 
'Semnillas artiicitlhs' utilizadaspara criar bruiqttidos:sin infestar a /a izquierda, dahiadas por Zabrotes subfasciatus
 
al centro, Ypor Acanthscelides obtectus a la derecha. 

Once this relationship was confirmed, 
work began on the evaluation of techniques 
to detect the presence of the protein in the 
early segregating breeding populations. 
Arcelin can now be detected by 
electrophoresis, serological tests 
(Ouchterlony plates), and by ELISA tests. 
Initial studies, conducted at CIAT, Michigan 
State University, and Instituto de Nutricion 
de Centroamerica y Panama (INCAP), 
Guatemala, showed that arcelin has no 
adverse effects on rat growth and metabolism 
when fed a diet of cooked beans (signifying 
that it probably has no adverse effects on 
humans). 

probadas por su resistencia a Z. subfasciatus. 
A medida que la concentraci6n de arcelina en 
la semilla aumentaba, el ciclo de vida se 
prolongaba y el porcentaje de adultos se 
reducia drsticamente. 

Despu6s de confirmar esta relaci6n, se 
inici6 la evaluaci6n de t6cnicas para detectar 
la proteina en las primeras poblaciones 
segregantes de fitomejoramiento. Ahora se Ia 
puede detectar por electroforesis, pruebas 
serol6gicas (placas de Ouchterlony), y
pruebas ELISA. Estudios iniciales en el 
CIAT, ]a Universidad Estatal de Michigan y 
el Instituto de Nutrici6n de Centroam6rica y 
Panamdi (INCAP), Guatemala, indican que
la arcelina no tiene efectos adversos sobre el 
crecimiento o metabolismo de ratas que la 
consumen en frijoles cocidos, lo cual 
probablemente indica lo mismo en hum, nos. 
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OTHER DEVELOPMENTS 

Work is now proceeding at CIAT to develop 
advanced lines of material resistant to both 
bruchids in commercially acceptable grain 
types. These lines will be evaluated through 
the international germplasm evaluation 
network. The resulting resistant varieties that 
develop will have a particularly important 
impact on the bean weevil problem in Africa 
and Latin America. 

OTROS AVANCES 

El CIAT continua desarrollando lineas 
avanzadas de material resistente a ambos 
brfiquidos en tipos de grano aceptables al 
consumidor. Estas lineas serin evaluadas en 
la red internacional de germoplasma. Las 
variedades que resulten resistentes tendrin 
un gran impacto sobre el problema de los 
gorgojos en Africa y Am6rica Latina. 

Male (left) andfemale bruchids (Zabrotes subfasciatus). Weevil resistance isdetected by the presence of arcelin in 
beans. 

Macho (izquierda) y hembra del bri quido Zabrotes subfasciatus. La presencia de arcelina estd asociada con 
resistencia a esta especie. 
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An Ouchterlony serological test discovers the presence of arcelin. Fluorescent blue lines between bean samples at 
6. 7 and 12 o'clock show positive reaction for the presence ofarcelin. 

Unaprueha serol(5gica de Ouchterony revela lipresencia de arrelina. Esta reacci n positiva es.,d indicada por las 
lineas aruh's/luorescentesentre las muestrasdefrijola las 6. 7.1, 12 horas. 

Parallel collaborative research being

conducted at the University of Durham and 
the ODRNI (Overseas Development and 
Natural Resources Institute) in the United 
Kingdom suggests that the factor responsible 
for resistance to A. obtectus is probably a 
glycoprotein present in wild accessions 
resistant to this species. Scientists are now 
trying to characterize and isolate thisi 
compound and to develop a simple 
diagnostic test to detect its presence in beans. 

Investigaciones paralelas en la Universidad 
de Durham y en el ODRNI (Overseas
Development and Natural Resources 
Institute), Reino Unido, sugieren que el 
factor responsable por la resistencia a A. 
obtectus es probablemente una glicoproteina 
presente en las accesiones silvestres 
resistentes a esa especie. Los cientificos estfin 
tratando de caracterizar y aislar este 
compuesto para desarrollar una prueba 
sencilla de diagn6stico de su prcsencia en el 
frijol. 
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BEAN GENETIC DIVERSITY 
MAINTAINED IN THE GREAT 
LAKES REGION OF AFRICA 

he common dry bean, Phaseolus 
vulgaris, originated in the Americas and 

has probably been grown in Africa for more 
than 400 years. For millions of people living 
in the Great Lakes area, beans are a staple
food, commonly providing more protein than 
source animals. Bean consumption in the 
region is the highest per capita in the world. 

Bean growers, most of whom are women, 
use a complex farming system that has 
developed over many generations. The 
system takes into account interactions among 
plants and how they are adapted to different 
ecological conditions. 

VALUABLE GENETIC 
DIVERSITY 

The genetic diversity on which the system is 
based comes from landraces which are 
predominantly grown on small farms-many 
only about one acre in size. By using the 
hundreds of genetic mixtures of landraces 
grown in that region, genetic variability is 
constantly being reconstituted and 
maintained. It is not uncommon to find as 
many as 30 genotypes of beans in one field. 

There are two fundamentally different 
ways beans can be protected against diseases 
and insects: through plant breeding, which 
incorporates resistant genes from one or 
more resistant varieties into another; or, by 
sowing together many different genotypes. 

In the latter instance, by having many 
different components, a pathogen attack will 
affect only the susceptible varieties. This 
reduces the initial pathogen load that could 
start an epidemic. Also, because a susceptible 
plant is likely to be surrounded by others 
with varying degrees of resistance, these 

SE PRESERVA LA DIVERSIDAD 
GENETICA DEL FRIJOL EN LOS 

GRANDES LAGOS DE AFRICA 

I,frijol com(n, Phaseolus vulgaris, 
-. orignario de las Americas, se cultiva en 
Africa probablernente hace mds de 400 aflos. 
Para millones de personas en la regi6n de los 
Grandes Lagos, los frijoles son un alimento 
bsico que comfinmente proporciona mAs 
proteinas que las fuentes de origen animal El 
consurno per capita de frijol en esta regi6n es 
el rns alto del mundo. 

Los frijoleros de la regi6n, en su mayoria 
mujeres, usan complejos sistemas de cultivo 
desarrollados a trav6s de generaciones. Estos 
sistemas toman en cuenta la interacci6n entre 
plantas y su adaptaci6n a diferentes 
condicioncs ecol6gicas. 

EL VALOR DE LA DIVERSIDAD
 
GENETICA
 

La diversidad gen~tica del sistema proviene 
de razas nativas cultivadas principalmente en 
fincas pequefias-muchas de ellas de menos 
de media hectdrea. La variabilidad gen6tica 
se mantiene y reconstituye constantemente 
con los cientos de mezclas gen6ticas de razas 
nativas que se cultivan en la regi6n--a veces 
hasta 30 genotipos de frijol en una sola 
parcela. 

'Hay dos maneras fundamentales de 
proteger los frijoles contra las enfermedades 
y plagas: el fitomejoramiento, que transfiere 
genes resistentes de una o mis variedades a 
otra. y la siembra conjunta de muchos 
genotipos diferentes. 

En el iltimo caso, con muchos 
componentes distintos, un ataque de 
pat6genos solamente afectard a las 
variedades susceptibles, lo cual reduce la 
carga inicial de pat6geno que podria iniciar 
una epidemia. Ademis, como una planta 
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- I. . .. 

R i il t 1,,rt'(llg ,.i tsh. , 

l~h:IcKii Conlt ded a dIc ot [-as,others serve as barriers which isolate and dv. ru>,r clt, dc I tisrtncia, tst, (I'ltinla

impede the dissemination of the pathogen 
 iiw i dir la 
and slow its spread. The principle works 

,;! , n , ra aislar C ipc i 
di',c11 1(mlull d6t 44 ;t:ilii arl i, h)d o! iti 


m uch the satne wa. with insects. t il)iiCa11til ii I [(4, il,

(IAT bean scientists and thcir national 

. 

l w>ticllioi LA, " \ , , t'uldt. 
partners are dealping ceal-prod iction 8(8 4l; > 4,lI 8 miilmp ia 
Improvement proera ondd genlltic : iittilii0uli;( tai fl(- 8 I 4p'IRt 841mt d1 Ii 11
 
diversity. Ihe scic ntists ar pallicularly i; , 1LaI !di'4'iid ii tcl ;1. I ,

interested in raisislr , tmc )\c -all Ieve l 1f 
 illilW c 1 1 1"a! i.ti lliiltt ilic :, tlt .s 
resistance of tI ,illli.\ti rc, as a i rther :'lI\CI i'irt 151')18i.8 de las
 
c()nt ibti tell I)t m.l ;icalirl" Ie inla r l 


al it dlc'.am 
pt:,'e :{-i (i ,. co llala> ilt hii 4j "11 i t. li 


bean d ieCa stl,,()I ti ie ii tl . I nIttis reg ion tlhe 
 8tc tli ,41(i t h ,i i i i It : 1-1i lxi. lt n la 
critical (lisc Itsc (d1 1I1 4IH c'c.lilnm mic t1ii(,,8it . lI ii.dc.11 imlpiulo 
in plp(rtlirieC tti r locm osc. irm~..ul
lile .441 i .i,1'.4 S iii ; ti ii l) . I mm limichil 
spot , i. c vt tlight, halh) blight, lid bean a u1ull- , ;Iaxtt fl ,th (dit a iublo 
c [II 1 i llon S C %it 11 .li 1 h 1)' (i( td1114 ,'4 It C-t 111tilii d e l 

REGIINL kIAV 

Germplasn irom (IAT's breeding program
in (olomhia is heing used in trials in the i los V al sur vI) i c 1 ;i andes .aos 

1Great Lakes region and in parts of eastern c,0 ,.rica ,cha iSctavado 
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Bean researchers from the Great Lakes region gather in 
Rubona, Rwanda, to view bean trials. 

lnvesigitore's defrijol tie los Grandt's LagoA .st ret~,ten 
Par, o)b.strvure'stiat'os et Ruhta, A'uanld, 

and southern Africa. Working with national 
scientists, new lines are being selected for 
their reaction to disease, drought, and insects 
and tested in mixtures. Onfarm research has 
proved the validity of this procedure. 

Although the major responsibilities for the 
work rest with CIAT and national scientists 
in Africa, CIAT headquarters play an 
important supportive role. Sources of disease 
resistance identified in work done in Latin 
America can be used in Africa. Thus, the 
selection that has been done over the years in 
Latin America is of considerable use in 
African research. 

In order to identify adapted germplasmn for the Great 
Lakes region, bean introductions are evaluated in 
Uganda trials. 
Introduccionesde frijols' ensayan en Uganda para 
identificar germnoplasma adaptado a laregion de los 
Grandes Lagos. 

germoplasma del programa de mejoramiento 
del CIAT en Colombia. En colaboraci6n con 
cientificos nacionales se estdn seleccionando 
nuevas lineas y ensaydndolas en mezclas por 
su reacci6n a enfermedades, sequia e 
insectos. Los ensayos en finca validan este 
procedimiento. 

Aunque la principal responsabilidad por el 
trabajo es del personal del CIAT y de los 
programas nacionales en Africa, la sede 
principal del Centro juega un papel 
importante. Las fuentes de resistencia a 
enfermedades que han sido identificadas en 
Am6rica Latina pueden ser usadas en Africa, 
con lo cual la selecci6n hecha en Arn6rica 
Latina a trav~s de los afios estd siendo muy 
6til para la investigaci6n africana. 
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NATIONAL PROGRAM 
COLLAI3ORAIION PAYS OFF 

G 	 enetically improving plants or 

introducing new germplasm into an 
area 

becomes good investment only whlnl f.armllers 
grow the improved varieties ii their fields. In 
order to ensure that these aitdVa'Cns benefit 
bean farmers. ('IA I works with nationlal 
prograils to help bridgce the gap betwccn 
researchers and the lIser, of nlc,, tcchllrdloey. 
[or example. scicl tiss Il Ilolujllid r 'ror 
Secretaria ICReCC Sos atni ales ,S N) 
conducted experiment station trials to select 
the best lines 'orn atnursery of sonc 25) 
CIAT materials. 

As part of this procedure, a course for 

extension worker:: o)1 onlarm tcst ing \'as 

organized by the SRN and CIAI .
 
Agronomists were shwni how to establish, 

mallage ad trials troder the
c vluat fi;le. 

uncontrolled and variablc conditiris of 

farmers' fields. Ihey %vcrctuight ways to 
involve farmcr, in the Cvialntlion process so 
that their criteria wotld be part of the 
selection process,, 

A sure\C done hv SR N showeMCd that the 
fa i lrs'favorite lint \ > RA li205A 
'Catrachila.' \ tiell ilthunil prodLnctivC, was 
not the hig.hest \iehcl. It wai prcferred 
hecause it mmatried earlier than the higher 
yieldiring Iine i,d flhet liketd the grain type. 
Ili varict\ is Ic istillit to c(rIIrnuOti ruosaic, 

aruthriiciose., \tch hilehi, arid cormmrIorn 
battriil bligtt 

('AA RACI III A': A WINNER 

RAtI 205 %kasso vclI received by farmers 
that main wcrc using it before its release in 
1987. A suirvev f1nearl 100 farmers who 

COLAl(ORACION CON 
PROGRAMAS NACIONAILS 

I)A tRtAIOS 

I frncjofal)ilto PclrictlCo dC plantas o la 
L-,intr(duccii6 dePegrriloplhsrla iiiAcvo a 
ir ii(lo "knc;ilndoII(> los 

- mitcltititllfh in la'- \;tricI;ldcl ,
 
r, ,.Pm a oltgre'lCh'i,acnec lo';
 

,i IIAiclicien.
I orhia toll I, 
Plo trli> ii;s'ti,;lc ilidrlo)( edllcir,, lc , a 

!ithitl.a ii i\>ta()l[i s v Us1illo (e
 
Ia a Ic' u.izt. I ct illk , ([Ie
L lt 

Ifoi nlli , (It,1Id
s,. .1i.llilc l SCcltli ia dc
 
Iccll",t', Natuii a: , N)lrcaliatl ,
 
cilsas o" en c'titn,'.\Pcli it ale> pam
 
sct'lct.el' l)nar la-, nlwpjl, [ ic dc t1ri ieO tC 
him>( 21) timtcllth$1: ) I( l:\ I..


h)ert dt ,tc p rotts l;i '-RN cl ('[AI
 
orgari/;ir Io un ,nisd, n linca
eniavos 

pala cii,. Ic.\It o, arrl cr1llo
%b'e\ 
cIMitlctIr, S t'\ nisallv-ell lassll.,ilV 
coniditie> no tint r l,al, ,,, iriahlc, cl los 
cilrrupis te I"mhini rwtl:s. Ihue nt 

aprleitcroi 1 iiic,,-lo(i pa ;u testos-, rttrall 
&ltilr , il l; t> dt' c alui6,ri dC ilod, 
tjiIC srth t'n1trio1w, hit ,irpiellc tlC] proccso dc 
.'clet'jic . 

i?[it Clin.1c i dt It5do.Nit' riN,ostr-6 tlue la 
produtti\ a itai \ I 205, ('atrachita'. a 
p Car t hatie rio is Ictldidora, lic it 
la\orita dke lo, agricultor>; polr s precocidad 

tipo de granlo. Adcllil, lia\aricdad Cs 
resistritll i 1roaico colutri. aliltazcrlosis. 
rS . v . osis.lti lihtClihobisa hicter 

'A'IR/\( 'Ii [IA': I NA 
VIN( 'TI)() RA 

Rin
I a 	 ia A R,21)5 fIc tan bien recibida quc 
nntchos agricriltores lhcstaban utilizando 
ante, , liheraci n en 1987. Una encuestad c sir 
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planted it while it was still in trial stages, 
found that 95% planned to continue planting 
it. 

Thus, the successful experiment station 
and onfarm trials led SRN to release RAB 
205 as 'Catrachita.' Since many small-scale 
farmers in Honduras usually sell some of 
their beans, such a new variety must be 
acceptiible to consumers as well as to 
growers. Therefore, urban housewives were 
surveyed as to their opinion of RAB 205's 
cooking and taste properties. The results 
were favorable. 

To speed the diffusion of the new variety, 
CIAT is helping SRN conduct a course to 

entre casi 100 agricultores que la sembraron 
experimentalrmente encontr6 que un 95% 
pensaba seguir cultivdindola. 

Los exitosos ensayos en estaci6n 
experimental y en finca Ilevaron a ia SRN a 
liberar a RA13 205 como 'Catrachita'. Puesto 
que los pequefios agricultores en Honduras 
generalmente venden parte de su producto, 
las nuevas variedades deben ser aceptables 
tambi:n para los consumidores. Por ello se 
encuestaron amas de casa urbanas sobre la 
calidad culinaria y sabor de RAB 205 con 
resultados favorables. 

Para acelerar la difusi6n de la nueva 
variedad, el CIAT estA ayudando a la SRN 

At Danl, Honduras, afarmer examines abean Honduran agriculturalists studyweed control practices
leafproblem in hisfield. as part ofatraining course held by SRN and CIA T 
Agricultor de Danli, Honduras, ohserva Tecnicos hondureitos estudian controlde malezas 
prohietnasen las hojas delftijol en su propiedud en un curso de capacitaci6n de la SRN y CIA T. 
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A farner exanines his plot of'Catrachita,'a bean cultivarnewy released in Honduras. 

.Igric'ultoren su c(jltivodc 'Ctraci'ita tincultivar ih friiol reriu;n lib'radoen lIonthrs. 

train farmers to multiply seed. Such a 
program in artesanal or 'cottage' seed 
production will make farmers self-sufficient 
in seed. 

The work of CIAT's Bean Program with 
SRN is an example of how CIAT 
collaborates with national programs in 
training courses, onfarm testing, user 
evaluations, and seed production to ensure 
that germplasm development research will 
arrive at farmers' fields. In general, CIAT's 
participation in these activities is concerned 
mainly with methodologies and in catalyzing 
national effort, and encouraging its 
maintenance. 

con tin curso para ensefiar a los agricultores 
a multiplicar la semilla. Este programa de 
producci6n artesanal harA que los 
agricultores scan autosuficientes en sernilla. 

Este trabajo dcl Programa de Frijol con la 
SRN es ejemplo de c6mo colabora el CIAT 
con los programas nacionales en 
capacitaci6n, pruebas en fincas, evaluaciones 
de usuarios, y producci6n de semilla para 
garantizar que el nuevo germoplasma Ilegue 
a las fincas. En general, ]a participaci6n (de 
CI A'l" en estas actividades se concentra 
principalnente en las metodologias y en 
servir de cataiizador y estimulo al esfuerzo 
nacional. 
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i \- '<' i PROGRAM 
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T e Training and ('on HInlu iCations S upport Prograin is a keystone 
in tihe bridge between ('IA, the institutions, and people that make 

up a global agricultural research network. The Prograi'; ainl is, to 
support and facilitate ('IA's and the national pogyramis' ll rs and 
expertise to make agiiclttural infoimaiiien and imprnov'l tcchnology 
available to small farmers. 

Ironi training, which develops the human rcsourcc , to \iiding, 
scientific information that fucls the technology networ. hk, frainkg 
and ('onmunications Support Ihluriam moves ic\v k ovlcdcg into tile 
hands of other researchers and uscs,. In the pr.cCss, the- effectivcn.-ess 

and efficiency of (IAl and the national iustitutions with which it 
Collaborates are enhanced. 

Keeping relevant policy makers and institttions, domors an(l the 

public inifortned of ('IAl's work and its bcrcits is another of the 
l'rogranii's mapjor activities. 

yoEIl lPrgra ia de Ap o en ('apacitaci6n y CornuiInitcacioniCS es tin a 
pic/a ceave del puente entre cl C'IA I, las ilistitucioIies nacionales, 

las pcsonas quC constituyen una red global de investigacion agricola. 
St obijctiv, Cs facilitar y apovar los csfuc/.os y Ia capacidad dCl ('IT ' 
y de los prograMas nacionales pan. transferir intl)tioaci I agrici)la v 
nuevas ltcn(iogias a Ins pcqmCfos agricuftorcs. 

Ya sea con capacil i ci6t ic Ins I-CCII-sOS ]LIIlanoS o Col inlfo)llaCi 'ln 

cientifica para ha red tccnol gica, cl IPIrogra na de Apnyo lC 
Capacitaci6n y (In uI]icaciolcs hacc Ilcgar nuCvos conoci1icnios a 
investig;aclorcs y usuarios. [It cstc proceso se incrcnentan la clectividad 
y Ia eficicnc ia del ('IA v tIc los progrnmas nacionales con los cuales 
cohabora. 

Otra dc las actividades del Prograna es mnantener inifornm,_dos a los 
foJiadores dc politicas, institucionCs donantes, y ptrblico sobre el 
tratanjo del (IAT y sus benCil icioS. 
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CIAIT"RAINING AND SE INTFi(ERANCOM MJNICATIONS COMBINE CAIPA(jITA(,I(0N Y 
COMUNICACIONFS 1)1. (_iAI' 

ince 1977. CIAT's training and 
K) corn mu nication activities were performed 

by two hodien: lraining and Conferences, 
.Itl] (,oufll it]n1lCat)ioll alld Informilation 
S'Lppo)rt IrUit. fi I')X7, the txw,) were 
coll illed tin(der a,comion Icadership into a 
IItillill n tat ions S 
lroo atiij t ici ,cVC (soIAl's national 


parttiers,, 


anrid ('oru till pport 

IRAINING 

I he training conducted at CIAT is provided
fiitiil, for researchicfs horn national 

at!ictlttrral research systers for 
all over 
Hie world. particularly for those from public 
iescarch institntes. It is designed to enhance 
their dbility t() i dependort 0; 

c(dliabhrativo: rcseacch ()itthe ([Al's 

ililndateo-.d cort i od lics (Cassa 
 a, beans, rice, 
'Al rdi )ioCal pistr[Uies). 

oFtI training is 

,e-cific euficatiouI piotgtani, made up of an 

ititHe si\(' illiti0dLo rV C(uiise oil production 

arll( r(scarch. 


Ilie i()rc ,is a coinirodity-

It is usnally l lhfowed by a 

flciod tf individualizcd training iii a 

,pcciili/i2d disCiplint 1rsutbject area 
under 

the supcr\isi irn i a (IA Iscientist. 


Ief intcisie ci)uics focus 
 oln the 

i uit(linielials of coifii 
 dity production 

(11()rph)loloi 
 .physilohgy, agro)nonly). the 
I llsiS il ott citblems 


)aitilil(lo V, e(loiltI()Vy) Hirl thCil solution, 


(iil pr'ofoit i (nutrition, 

IlII(
ptlloictiiii Co intext (Ccorioiiiiics, sVsteris, 
ft iill!sys I-i/s), arid the scientific 
itIt')I()V(IilCIit ofi the crop adl its production 

(gcitic rcsotuces niartageinent, breeding).I)uiiri the2 eidI it lid training phase,IfglpthtFciith 
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esde 1977. tas actividadcs dc
1- capacitactott <l,)ilIttricacihcS d;l 
(MAT\ctiatl h.iiiti te;iliats j/io,d,,os 
depct)t1clia,: (",!ti .i I ( oitelcc cias, v 
i Unilad (I Apl i ci (ll.l ;lSCilitiMMth,
 
Inlflollli i(ii. oI Il tt). ilm, 'c )l
 
i1ea t. 'tl I .
P dl 1_,, cI)
 
(apa,( . i, ( ,;tra . , , j()ill
 
li a/ '()6 li'( p;; ...,. i 116t t a hos socios 
r litorih,, d'l ( IA I 

(APA \( \{IW.IO 

Ia c pa iitciti i c l( IA I se ofircce
 
pridcclpalutit I i\ esij,2adotes (Ic sisteltlas
 
tiacionl; l,,k act c.Lt, cscciainiittt 
iistlttiuci(lt(,1 jlilicas d(iill\(rii2acio)i. ('()t 
Offa htt ,; _cictiltatLatItdc tl iNd hacer 
insosti.alPitl e etl i,itt ()ii oht rati\;s 
Sobit I to i iIe 

(TAl L. 


pI 1 twdtelP ICHlIi dos ll 
tat ri 116 i'a %, :Isl tiipicafes). 

l.a hast dc c",a c [;iei r .c,)paia cadai 

plodtil."'to 
 tri 'll so dlte)(1tnl()litt irltellir
 
sohlC pi,,t i ce If]\otic'aei(u
",l -,-ttitl or
 
lilt pulio(), d; 
 tc i1rdl\ Iitiall ci ita 
discipli;ti 
 , . s hclita) h:ii 
st~Ie:r\isi(')II (1 tdciciltific)l u11 ( TA I.
 

lo. cuils, intt2 si\i', haie,.t c.'ilitsis Ii lots 
Iltldailitcln ,(!(tlhi1m1)(ti'ci6t ;Ci cl!ti\o 

i(lu)i a ci 
ddto-,wstiii S ,tlti'il Id hi, pi(ul(2irs, de 

(n;w iIucia. ti, tl()II ii1lih): 

pti)ol iieii lI Il.letti p lttii .ciM. 

c ituillik _i;it l(I ili t d 'li lodtici66 
(ctlt"tlia. 'i, . 1tl ;I! lcil lst l )Illicis): 
\ ci .ic)l'(.lar liL'lto dc' clt )%'ti 
[ltodUccitn (I1llit1ti ((it lliS()-, cet tic s, 

fitortjcioaulticrltu ).
It Ia lasn ti itcdivid ali/ada, 
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the trainees are introduced to the knowledge 
and skills of the discipline or subject area. 
They undergo work-related training which is 
closely integrated with a particular 
commodity program and conducted under 
the .lipervision of a senior scientist. 

The Center also makes its facilities and 
research expertise available to students from 
all over the world and who are completing 
their master's or doctorate degrees. Their 
research is done under the supervision of 
program scientists. 

Finally, special courses or group events are 
planned and conducted by the four 
commodity programs. These events bring 
together professionals who wish to improve 
their skills in specialized subject areas such as 
cassava preservation, computerized field data 
management and analysis, and seed 

production. 

Laboratory instruction complementsfield work. Here, 
participants study a bean plant s morphology. 

Los ejercicios dh, laboratorio complementan el trabajo 
d'campo. En la grtfca, los participantes estudian la 

-morfologia ti' una planta defrijol. 

los estudiantes entran en contacto con la 
disciplina o tema mediante una capacitaci6n 
en servicio, intimamente ligada con el 
programa de investigaci6n respectivo y bajo 
la supervisi6n de un cientifico principal. 

El centro tambi6n brinda sus instalaciones 
y experiencia en investigaci6n a estudiantes 
de maestria o doctorado de todas partes del 
mundo, quienes trabajan bajo la supervisi6n 
de cientificos de los programas. 

Finaimente, se planean y realizan cursos 
especiales o actividades de grupo para los 
cuatro programas de investigaci6n, los cuales 
re(inen profesionales ifIteresados en temas 
especializados taies como conservaci6n de 
yuca, manejo y anltiisis por computador de 

datos de campo, producci6n de semilla. 
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INCOUNTRY COURSES 

In the late seventies, CIAT began supporting 
short incountry courses organized by
national institutions, These events, usually'l-
2 weeks long, are directed toward extension 
workers, agricultural technical advisers, 
credit :upervisors, input purveyors, and other 
professionals involved in transferring 
agricultural technology. The principal aim of 
these courses is to inlorm the participants 
about the impr6ved varieties being released 
and the recommended agronomic practices to 
be used with them. CIAT staff involvement 
ranges from organizing the events and 
providing most of the instructors to 
supporting these activities with the 
participation of some specialists. 

More recently, onfarm research courses are 
playing an increasingly important role in the 
training program. These courses are 
conducted in phases with later courses being
built on the experience of previous courses. 
Participants are helped to develop their own 
onfarm research in their home country. 

Classroom instruction and discussion are an 
important part of CIA 7' training. Here a group 
ofnationalprogram researchers are 
participating. 
La instruction Y discusi6n en aula son parte 
importante tie la capacitaci6n del CIA 7 En la 
grdfi !a, grupo dt' atlestigadores de 
pro rainas nacional's. 

CURSOS EN LOS PAISES 

A fines de la d6cada del 70 el CIAT empez6 a 
apoyar cursos cortos en los paises, 
organizados por instituciones nacionaes. 
Tales cursos, de I a 2 semanas de duraci6n,
 
estin dirigidos a extensionistas, asesores
 
t6cnicos agricolas, supervisores de cr6dito,
 
compradores de insumos, y otros
 
profesionales dedicados a la, transferencia dc
 
tecnologia a agricultores. Su prop6sito
 
principal es informar a los participantes

sobre las variedades mejoradas que se liberan 
y las pricticas agren6micas que se 
recomiendan para 611as. La participaci6n del 
personal del CIAT va desde organizar el 
curso y proveer la mayor parte de los 
instructores, ha;ta-su apoyo con especialistas.

M(s recienteente los cursos de 
investigaci6n el fincas estan teniendo cada 
vez mas importancia dentro del programa de 
capacitaci6n. Tales cursos se dividen en fases, 
cada una apoyada sobre ]a etapa anterior. 
Los participantcs se capacitan asi pa a hacer 
su propia investigaci6n en fincas en su pais. 
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documents by scanning scientific and 
abstract journals, by participating in 
information networks, by using other 
databases and search services, and by directly
contacting scientists. 

Databases accessed online are DIALOG 
Information Services, AGRICOLA, 
Dissertation Abstracts On-Line, Biosis 
Previews, SCISEARCH, CRIS/USDA, 
Agribusiness USA; AGRIS International; 
CAB Abstracts; and Food Science and 
Technology Abstracts. 


Services offered by the Specialized 

Information Centers are bibliographic

searches, documentation, link-ups with other 
information sources, including on-line access 
to other databases, and publication of 
abstract journals and specialized 

bibliographies. 


Profesionales capacitados en CIAT de 1980a987. 

Rice Beans 

Mexico . ~ . 10 . 48Central America 53 9 

Caribbean 21 ' 3645-"4620 
South America 163 ...186.212" 
Asiaand Africa ". ,j34,-

Total 247 


Prolissionals tined at CIAT from 1980 to 1987. 

Arroz Frijol 

Mdxico 10 48Ameica Ctral 53 109 
21 18irihc36 

America dl Sur 163 186 
Asin y Arrici ~ - 34 

Total 247 413 

i :)
 

IEstos centros de informaci6n poseen una 
gran colecci6n de docuimntos y una base de 
datos y obtienen nuevos documentos en 
revistas cientificas y conipendios, redes de 
informaci6n, otras bases de datos, servicios 
de bfisqueda, y contacto directo con 
cientificos. 

I.as bases de datos accesibles poT
computador son el IIALOG, AGPICOLA, 
Dissertation Abstracts On-Line, Iios-
Previews, SCIS EARCH, CRIS/ JS'A, 
Agribusiness USA, AGRIS International, 
("A l Abstracts, y Food Science and 
Technology Abstracts. 

Ios servicios de los Centros lispecializados 
de Informaci6n son las b6squedas 
bibliogrficas, ]a docunientaci6n, y la 
conexi6n con otras fuentes de informaci6n, 
incluyendo el acceso en linca a otras bases de 
datos, asi conio la publicaci6n de revistas de 
resfincrnes y bibliografias especializadas. 

Pastures, Seed Cass..a.'7-.-' 'T.ta.,
 

26: "35 026 14316 12 35, 

: 37 7 0 ,
269, 36 '1072 

4 5':,*<s 1231 

'349, 7473 
 1901
b'413 


Pastos Semillas 1Y1"a Otros' . Total 

26 
62 

.35 

100 
~ 20 

19 
\, 4 

12 
143 
355 

45 54 37' 7 . '200 
212 269 206 36 1072 

4 .15 77 1 131 

349 473 359 60, 1901 
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CIA Tpublications are available at cost to students and visitors to the Center. 
IA).' /n licacioesde, CIA Tse ofirecen al costo a estudiantesY visitantes del Centro 

COMMUNICATION SERVICES 

Printed and audiovisual materials are the 
primary communication tools produced by 
CIAT to support the commodity research 
programs. Publications consist of activity 
and technical reports, monographs, 
conference proceedings, technical bulletins 
and manuals, and newsletters. They are 
published in English and Spanish. See pages 
96 and 97 of this report for a list of the 1987 
publications. 

Audiotutorial units consist of a set of color 
slides, a taped narrative, and a study guide. 
They are used in training courses at CIAT 
and in other countries. To date, 170 units 
have been produced, the majority in Spanish. 
Recently, some units have been translated 
into English and French and adapted for the 
Bean Program's work in Africa. The units 
produced in 1987 are listed on page 98. 

SERVICIOS DE COMUNICACION 

Los materiales impresos y audiovisuales son 
el principal medio de comunicaci6n del
CIAT en apoyo a los programas de 
investigaci6n. Las publicaciones, en ingles y 
espahiol, incluyen informes t&cnicos y de 
actividades, monografias, memorias de 
reuniones, manuales y boletines te'cnicos, y 
boletines peri6dicos. En las pdginas 96 a 97 se 
presentan las publicaciones del CIATen 1987. 

Las unidades audiotutoriales, que 
consisten de unjuego de diapositivas, una 
narraci6n grabada en casete, y una guia de 
estudio, se utilizan en los cursos de 
capacitaci6n en eiCIAT y en los paises. 
Hasta ]a fecha se han producido 170 
unidades, en su mayoria en espafiol. Mis 
recientemente se han traducido algunas al 
inglhs y al franc6s para ei trabajo del 
Programa de Frijol en Africa. Las unidades 
producidas en 1987 se enumeran en la 
pdigina 98. 
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FINANCIAL INFORMATION
 

INFORMACI(N IINAN(IF.RA
 

CENTmO INTERNACIONAI. 1)I A(iR I('!J lIURA R()PICAl. (CIAT)
 
EXPENI)TURFS IN 1987
 

(I pisc(d Initii(iih1iill~(d US ii~ 

Actual IExprenlitures 

I Inrestricle(I Iestricted Special 
('ore (ore Projects Total 

Research lrogramtis: 
Bcan s 975 2,544 1,001 4,520 
('assava 255 1,XX7 346 2,488 
Rice 539 766 202 1,507 
Tropical IPastures 2,609 1,059 85 3,753 

•Su btotal 4,378 6,256 1,634 12,268 

Research Support: 
Visiting Scientists and Post-l)octorals 159 288 447 
(iclctict Rcsourccs Unit 138 242 69 449 
Biotcchlulogy Research Unit 74 153 227 
Virology Research Unit 149 - 149 
Rescarch Seivices 128 138 266 
Station ()pcratiuons 432 417 849 
Carirnagua Station 231 296 527 
I)ata Services Init 239 266 505 
Agroccological Studies Unit 59 82 141 
Seed Unit 394 394 

;uhtolt. I 1,609 2,276 69 3,954 
'otal Rscs,;ach 5,987 8,532 1,703 16,222 

Intertational ( otperation: 
Traiiing and (Coilcrrices 177 1,106 129 1,412 
('mrirriiicatuorn ard Infornmatior Support 362 990 96 1,448 

lotal luitcirilatii;tIl Cooperation 539 2,096 225 2 ,860 

Admninistration: 
.oald dd I rl cc", 123 50 173 
1)ircctor (jutrclil 375 157 532 
l)irect irs 439 181 620 
Admistn,,tiliic Supiort 989 412 1,,1 

lotal Adlninistlaion 1,926 800 2,726 

( nriinucd) 
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(.'ontitied) 

Actual Expenditures 

Unrestricted Restricted Special 
('ore (ore Projects Total 

General Operating Expenses: 
lhvsiual Platnt 986 376 1,362
Motor Potol 348 135 483 
(icneral I x.pcu,+cs 427 172 599 

1otal (;ctcral Expenses 1,761 683 2,444 

1otal ()perations 10,213 12,111 1,928 24,252 

Capital: 
Replace:ment 670 670 
Construction 327 422 749 
-quipment 581 271 363 1,215

lotal Capital 1,578 693 363 2,634 

Total 11,791 12,804 2,291 26,886 
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CENIRO INIL RNACIONAI II A( RIC II .T RA iROIICAIL (CIAT) 

GASTOS FN 1987
W ltvc,ad,l clnmile, (Ic (16;h1c,; [ I.S) 

lRestringidjos u, -Ntrij,gjijo, 

Programas (I,e invst iIll UCi61: 
Iliiol 975 2.544 

l,.a 255 I 8' 7 
A\IO, 539 766 
P;1 I 'PiV 2,609 1,059

" IhIi 4,378 6,256 

•Apo'v a lm-stigatiiil: 
( lt~I , 

Itllidad d,-
\ lltc'', 

I i " 
p IJ 

(lfILI 

u'lales 159 

138 
288 

242 
di',I B Bic i ltnc oiIogia 74 153 

Id iif'i l ia 149 -
l".it , ' In,. W', I, Ill 128 138 

()p-l't 
I I,, a 

' I 

1 1 ,hi 
, 

t 
1 1,i"r, 432 

231 
417 
296 

,,,. 
I 

' 
Ih. i,' 

I,l, 
, ,. 

Iii.d;li' I, 
,r, I c. 

239 
59 

266 
82 

. 394 
,u i 1,609 2,276 

itl 5,987 8.532 

( ooI- tlwla I IlI I: II:II: 

('patl htlc 
\ I I)(' 

,n 
( 

, ('mlil It'lt 
Ir lc itml s 

s 
c Inh lilacic li 

177 
362 

1,106 
990 

I 8tl1N" 'I , l il.I [ ac iInal 539 2,096 

Ad iII ishi cil 
1lnil D)1cci,;t 123 50 
S)ircc € ;:ci 375 157 
Sl ,, 

ApINvo A\IHli Iirvo 
lotla IAdnlimii~l,:lt'il 

4.9 
989 

1,926 

181 
412 
800 

C;llos ()lerllils ((, 'lls 

]lhanta UI-'imc 986 376 
a'ilcluI i\ II(I itl 348 135 

(; lso ( ici'l Ili'k, 427 172 
'al (ia t., (iclcrailc 1,761 683 

Iotal ()pcl uacllls 10,213 12,111 1,928 

E',pccialus 

1,00tl 

346 

202 

85 
1,634 

69 

69 

1.703 

129 
96 

225 

Tloltal 

4,520 

2,488 

1.507 

3,753 
12,268 

447 

449 
227 
149 
266 

849 
527 

505 
141 

394 

3,954 

16,222 

1,412 
1,448 

2 ,860 

173 

332 

620 
1,401 
2,726 

1,362 

483 
599 

2,444 

24,252 
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itoitinlaci ri) 

Gaslos RIeai 

Bfisicos no Wsicos Proyectos 
Rcstringidos Rsctringidos i'specialets Total 

(aopital: 

RctiouiM', 670 670 
(.onstrucci6n 327 422 749 
Flquipo 581 271 363 1,215 

Iotal Capital 1,578 693 363 2,634 

I otal 11,791 12,804 2.291 26,886 
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CENTRO INTl IRNA('IONA. I: A(iR IC'UJ, 11JA TRIOPICAL (CIAT)
 
SouJRc'I's OF FU NDS 1987
 

lExpcvscd ill 11ilil;n.I (dt US dolhii") 

FuII~ado115 11c ki, (16N"(I) 

Unrestricted Core 

B~ic no H Vtrinigidti 

GNCii)I)Cnt (d ligmiii 323 

I .ml I i~t;:1il;i1i ot 140 
Goveiii(iiw(I tht ItdciaI Re.public of' Germnany 649 

(i Ncl ii (i \1(.\ ico 58 

ho cnI lIIc n1 ) S1;l11 60 
GOTtvu 1IIII if S%Cd C 1) 236 

(Wwiiimucm (d I It( 1 im~cd Kinigdom 825 
I lniicti AiPCiI:.ic or1 Iieriationial Decvelopment 4,820) 
\VOlId lIik 1,000 
()ihcrs 70 

Sn hi itt I 11,233 

Hc"tricttd Core 

Bltsico Rest ringido 
Govcii hunt (1i BIliinii 166 
Itil)lopiti I ciijiit: ( uiiy 2,044 

( ImteImIitciti (d 1 o 163 
Ilieit-Aniiiril Dc1)ttjinuiii ILAnk 4,640 
!iicl;iiti I ittlpini R~esearch (C.'ntrc 119 

(itlapaiitit 2,259 
( IMUM1iiiiiii (d I it No~ilicrlonuls 384 

(;o%,Clrniiicni iii Srii/Crtond 2,010 
tiJoted Naiitii., D evelopmnent IPrograinrtil 171 
()thici 28 

Subttal 12,831 
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(Continued) 
(Continuacion) 

Extra Core and Cooperative Projects 
Proyectos Especiales y ( olaborativi s 
Goveln cltl(d lk.ciLiu (87) 
Canadian Ilrtmttinli )ccliyntcnt Aerncy (C'IDA) 504 
f:ood and .,\Arithliet ()wam/natintmi the lnited Nations (FAO) (18) 
The For] I lti~Ii tin0 36 
Giermnatn .\ycn,.. It ICtI' iIIdl ('00Itpiltltl ((il ) (23) 
Internationa Rt+,ald for[ Pk]iit (ferictit Rcsotuices 28 

International ID)cch)pu nit kct,cticht (Cti c (II)RC) (15) 
International It tliiie Ie",lh )ttcIlt ('Cnter 155 
International I, tittjt ,I tipwal Agriculture 232 
International NM;tic ain W!thc t Impimcnient Center 196 
International R~IC(' kLu,,'cliI~ [i1v-tttAC 279 

Governtettct oi hal ,% (80) 
Govert11rn t(0 hii n (247) 
The Kellogg t1,mitdatiOn 69 
The Rockelellcr Ft(itrldahion (39) 
Governnltect ot SwitCrand 12 
United Natin I)evelopment Programme 101 
Ulnited Sates Agency for International Development (USAID) 708 
The Wokld Bank 218 
Other DJonors 127 

Subtotal 2,156 

Total Grants and Income 

Total l)onaciones e Ingresos 26,220 
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COLLABORATIVE PROJECTS WITH RESEARCH INSTITUTIONS 
AROIJN I) iTI7 WORl) 

PROY IC-uS COI i k\ II V\()S ' (()N I'IiIUJ(1I() NIIS
 
CII:NIII:I(',\S 1,\ 11 NI U N1)()
 

Many institutions collahoratcd with ('IAI in the scientific execut ion anl funding of 
selected research projects in 1987. ()uLSidc agencies also assisted in the lunding of several 
projects. The collahorators arc alplhablically listed below with their respective proj ccts 
and, if applicaiblc, heir respective lu ridirig agencies. 

L~ii I ) nu Ia> dc.' ud7 pwo \Lcrriiiid Ialr)ri .'ici (1,I Ii Riuul i, tilrmijic on 

liihcicioii para aIlgtmn)' L c' tdu\A(.',AAui.'litiiiiWic1S) SCl ia111-, losiit l ll l.ltl Jtl 

C(]lal)Oli( l> CmIl ',lCspccii\ its l)i(\'tNlc 
 C, CI coCol(C ,\p. (is caso. li iCpi'i\ aenclas 

C'ollaborating Institution Project F'unding Agejic.* 
Instituci6n cohla radora i'roveclo Agenicia |latricina'ratit* 

lioycc [honip oii Institute for Planit Jdentilicltittn lO cassIv
 
Research (Bill. USA. 
 niortmirn virus 

Iderntificaci6n de %insdel gusano 

Colorado State i University (CSU), General t issutc-cult tire United States Agency fiorInternational 
Department of Botany training aund rescarch Development (USAID) and CSU 
and Plant Pathology, TCCP. witin te lSAII)-fnded 
USA. Tissue (tult ropstiel 

Projects (T('T) 

(Capacitaci6n Ccin -srigaciin 
general sohic cutiti e teidtlos 

en los PioNectos tic(Ctnllivo de 
lejidos \'cgetlaics pair ocintads 

por laIISAII) 

CSU, Department of Botany Rust fl be;ns: pathogenic
 
and Plant Patholigy. USA. 
 varia titn, disease 

resistance ritechiitisns 

Roiva de Irijo1t va iacitit 
patog2{}nica, Iroccainroo 

de resistencia a erltermedatics 

CSU, Departentt of Botany White mold of heats: National Science Foundation
 
and Plarit Pathology. USA. 
 disease avoidance aid 

resistance mechanists 

•Palnlcipitlol fill,IIla I c ISlt~i)(1
(IV11a i cera! ,l l 
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Wt illillit) 

Collabo)rat ing~ Iii si liiIii Project Funding Agency *
 
Inrst ilimiin coiia
hiraili ra Pros euo A genciia patrocinadora* 

Moo lanI~ico del frijoti: 
il1ci~illit' deC prttteccitll 

listiSciia a la' ciiitctiac'. 

'riluI,,iocil~l.giicltiiiIBealli scati: h1iolo. Sn Ut heirn?\riCa UIj Devloe iIft n
It~~,\CAHt tiiiciiionitial geclcs' ,1 dIclatiin'lhip ('00rdiliationr Conference (SAIX'C)
Nt.uiIcalii.tiiiC anid with I'/ltltt,/i,111Iirtio anid its and( (Centro Internacicinal dc 

il Uainihiidpc. iliiiic'. in \Iiical Agricuitura Tropical (('IAT) 

bioktgia. geici.i. V Iiotiiies 
Cll Itt '(llo vti/'uris Y SLIS 

pa ricn iC.ciel rica 

Ctiil Uinivecrsity, Decpartmeinit of liant Intlratitiriai lilissCrinv and(
 
lee~ding andii] lomeltry. UJSA. 
 adaptation hean i1l'r'crv 

yicc le! iciiI lic tirij 

(Itiieli Ulmiscr. iiS. (iune'.a ReLsearch Soil-holme pailrlllcii' of hiti'. 

Pa~hlop'. US,\. Paiitc~o'. de lidi p liaiil'poludms 

poW ci StIiehl 

11illott.'.'.Ic I eetilischicIliiclischie 1l11-edt ill P-K suIfppk oil iiitiiiell Swiss Development CooperationIf 1H). S%%itieiijiidj fixiiatinI Iitijlitt (SDC) 

IHcctii Ilit tdcia Il Ia-K eii ]a 

hCiiiitias tripicilesmai' 

Siciili& des Scieces /\gronoriqties I.Cguniic g'ei iiiplki'.in rc'.cich Administration (ii~nirale ]ade 
(I jjjeihitt)i I opiiiiCl e C'oop~at inn il Dave lop ment 

otpalc.Iiiesl.tik-cotn- iitrltuic Lii1 iCl iilttpli'.iii (dC (AjCI)
Belgciumii. lcgkiiiiiii'.8' 

I arll Al.i rcililii ()igaii/ionl Bleing( to ilicicaw. tiitrgell 

111il olit'Iut .\.lictn'. i,\ )11( ixiinii 'ip,/tila 

l iiiil IAFA,. Aoiitiai niIiipriis ptiiirt iialmiitii Ct IAEA and FAO 
Iiv use tl 15iN 

P;isltiii' -emcti iie. 1cI5N 

Initeriatonal 1Fcriliicr IDeseiopinenu O)Iik'.ct iiitiliii uIil tcritli/ci United Nations Dlevelopmient
Centerf (I I1). UISA. granle. aiid Neetd IRhi/tiiiii Programmre (UNI)1 1) 

Icr1 li/ticigiaiiiies 
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I O itt'11iti l 

( ollaloraling Inlittlionil Project Funding Agency*
 
Ihs,littuci~in colaboradora 
 Procorgi Agencia patrocinadora* 

I m1Ciii cCIii L AL 0tci:t tIII 
de, It- I.'t 11/ IrII + ri,~lat .. t.t 

I, tih/illtt , t(rtll1I I /tO ll 

I 'nI],iatI Ilona ' jh ior Ilt tt Ci iiixii 111 A1h1- 'ctti I I toical tlt /ii' ninenIli 

.",Iicu lthire (111A ). tiic. it,1lt
N ig 1,1x 

I."xplotaoit11 % c'-\ itlt'I' ~ dct. loe
, 

ii IJ/ia lit ' (IC l 

ixstittit fil rir ,kiankheitCi der e)itliht ttl l aid It tl itti I iundesmi isteriunm i Winttchattliche 
est c1al11.. 11 ,111, Illi tl1u ZtSamln1nitrb-it 1iMiZ)IllahihC (IVPI). I (lc l ol \iuiit." 

ha ,v ti Lt 'tIIti t I 
" 

% i I' JL' ill \laltuent 

inll Phaw\'r'hot Xltdlwfl\ % 

f x d , ih \Iriittititticitti 

iktttuto d'Agrono ia e Cultivaione I.\AilINItIti t'' i,, idciti i Italian government 
SLbacel: (I ACE). tali. culill iii iht: i i' ht It \ 

I'IIIf. OI~S 'L' I1l11hk,1111 

lthIitIi,, diii t 1 1 i t;itc ci ti x 
ll pel IIIl lInll dct P. IIthillIS 

ititito di liiologia Agraria Chr ,.Hici ii 1ii lh n governmentlt,01 i.i iU Italian 

II HA ). Italy. c i\tlC ti tIIIT: xI II h xtAIIi
 

D arihti t( I i ci hixI L tllti 

itie loict , tetu I iI tciItHtI i 

ihoirhlgie delNracctI,ttuto i Applicata wiitiinitt ti a ,call Italian government 
(INN). Ialy. vcllox\ illo ,tt clanx' 

\Vest A ,I;i. ilhid ( llma 

Ca tt ri aciottI t ix l ,, i lipalc 
iilaicito, de:l Silo, dcl 

l ,aiirti at ,icxhii d l ritlju 

cn A l-ii &l ott, 
A sia ()CLR . 11111;1l,+id 1ln 

Istituto Nazionalle della Nutrizione Rewitich on arntinuttitm al Italian government 
(INN). Italy. hltof - ill 'oltl ' nli ca;ll,, 

, 
antlutiliIror Ic ell CI' frijol 

Co'tllicitl 

* Where third-part'y unding i%inivtlvd. 
* ParticipacitIn financiera de unia tcrcera i ti uci6ti . ic, 
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llaborating InstitutiOfl Project Funding Agenc)*

Ilit iltcion a:latoradora Protw 'to 
 Agencia pairOcinadora* 

jnh\c aicdI 1:1ttI nielsitY ITS,\. I t- i lIo i iniscittiLt [)cix;itnc;tt t)I 
tc clltlt ItisJt) cctlcVtic i' i-t ilIIc. (I SI) \) and Iitcnaliionali 
ilprNcilt 'Ilt ( iii1 -. cii l {iciiiti;; tl I hciitil Sciences 
loyagc Iti i -it , lcgtriic" itL (Itlt) )iiI J)C;;' pii0 ll 
l figh-te lt ii;ip a i lttl ur ctl, 

0) 11-lt- iiS I I lit 1 I'~III t ITM:lIt (It 

genetici tic' ti i;itc.', ic cliiiiil 

,c~ilii pIlI 'iI, t-'CIi , it' If L' p ast kIt 

tic ilta ct1i1 ;(l .\ htaKl V ,ii 

I oijiiana State University, )cpartmcnt "lhe tsc ii plant iitiri;iluri UiiISAID
 
td IliocheiistrY+ USA. ICC1IIitali! c',0itis ii 111Icinclp tci
 

Lii cit l Cai.tli t cI Cltcp llt-
Of!l 9CIIC. IIZHil ClI lcth~IM lt.IIWI 

in calsiax a.t 

1:1liSt tiC_ lS tdC I lt ,i t;lt l)
It C'llt-' 


0Ci ffltl til:I1iili ITIM 01t lit ; 

Calidid piociclicil de la \ ilct:
 
MI)-sar ilu 11ic clci',i tic
 
Irltn icc ia ic'u [clc ci I;i .tlca.)
 

Nichigan 'ttc Univcrsity, l)cpartment Stlics' iilc th e(lil Ic;Il UNDI 
t lill'l ilntaPlant Pathology. LSA. spot p;uholcuri t clicn 

IFstudios uhiuc cl patYvtf 
t I i nanchi ailltulirlitic 
hoia d: tiiil 

Natlinial Vegetable Rescarch Station Paillogcilic Saliiitiin iol Official Development Assistance 
(NVR'). I ited Kingdom. I.sc'iUd ,,,If,, ' i rl,,l' (ODA)rli p%. 

luhaot',hwl. tie haih 
blight l ia t cnl ul t']uiei(lit( 

hearts 

Variaci'oli pat g'gnica dc 

/)/ i do'ii/n ''hi.s [ irmtic' p\.
p/l~wdi<<d+,Paitlugno 

dcl aubhlO del halo dcl frijol
IPta.scot+m 

NV RS. United Kingdom. Third-counir qu tincIrn Of Canadian Internationial Development 
African hcan's Agency (CIDA), SDC, and USAID 

('tarentna CILtill neccr palis de 
irijolcs alicarl Os 

(verseas D.evcelpment and National (hanngcs duiilg idrving and ODA 
Rcsoirccs Institute (ODNRI), storage tl tciSSilVl Chips
 
Plaiit 1:ii t (oniitditics lepartincit.
 
United Kignidin. ('aibios dmlir ciucaiiO y
l 


illticecianiici|iii tict orsil/ide yuca
 

* Wheye third-paty finding is involved. 
* Participaci6n inancicra de una tercera ilst ituci6n. (Continuctd) 

(C9ntin0) 
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( *onI Ileici) 
K onitinulacie) 

(ollaborating Intitution 
Instituci~n cola horadlora 

Project 
Proyecto 

Funding Agency* 
Agencia patrocinadora* 

()IM\IR, I ote1cdKledollo. Organoleptic .nd hiochemnical (Ml .\ 

cvaluajmii oi? shita.L-. 

liet utof caa5a 

h!,alulaci('n1 oigaloltlcil. 

hiciquillica die la 5imi caI 

aihnai;iil liciltoie Ia \I1Cp 

Plant Biotechnology Institute I'lo t stod ti cr p ts rrvathn International Board for Plant 
of the National Research of cassasa I cil ci and Genetic Resources (IBPGR) 
Council. Canada. shoot iips 

[s otudio pilotti c t'ii(prcscr,aci'mn 
(I ilcltittlllls\ ipiccs ie 

,.stagos dc %t l c 

Purdue University, Department of Nc\s tchnimIie, m01screening 
Intonology. USA. lot hruchid i,,ance 

Nuevas tenicas para La 
preselcccion por icsitencia 

a hr t'lqhid, 

Rothamstcd Experimental Station, Interaction hclet.n mineral rocks European Economic Community (EEC) 
Soil Microbiology Department. as lertili/cs. IIIecrrhiiac. and 
United Kingdom. Rhi/ohoini, ;mm thei llect on 

'roih al tluallly ol tropical 
pastures in smils ol tropical 
Ameriica 

Intcraccion eitic rocas nlinlcralcs 

colno fultilii+lltcs, fllicofil/as 
y ri/ohio, Nst ccto tn el 
creciniento .xcalidad de las 

pasluras tropi, dhs cn stclos de 

Anirica tropical 

Royal Botanic Gardens. United Identilication ol 'l..olu.s pp. 
Kingdom. 

Identilicaci6n dc 'Ih.s'ohu.. spp. 

Rutgers, the State U nivcrsity Agricultural technology USAID 
of New Jcrsey. International development proiect (Panama) 
Agriculture and Food Program. USA. 

Proy ':todc dcsarrollo de tecnologia 

agricola (I'anaimi 

Scottish Crop Research Institute Viral and \itu-likc diseases ODA 
(SCRII. IUnited Kingdom. ol cassasa, particulaly the 

Where third-party finding is involvedt. 
Paiticifaci n linanciera tic ia tcrc'tainsiticim ri. (( itilintud) 

91 



( -ilahorating Instituijon 

Inijuei6n cilalratlora 

Ie \,I iVnivcrsity. Israel. 

I 'iD\ Agricultural Research 

Solcice. I SA.
 

I 	s).\, litosi le AgricuItural 

Rcwarch (enter. ISA. 


1 i)A,. Iletsville Agricultural 

<c sarch Center. USA. 


I 


Stattuti. ISA. 


>I)I. egional Piant Introduction 

I 	 ,),\,-Regional Plant Introdut tion 
%11111lio, UA. 

ulristisly (alifornia (IC) 

it Hcikelcy I)ivision of 


iltilogiial Control. USA.
 

" WVhcic tlird-pi'ty funding is involved. 
" tart lcipcitei titanciera di una tercera institucin. 
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Project I'unding Agencv*
 
IPro echo 
 AgenciH ipatrocinadoral 

ht cL' l t hII ill [1' I
 

an( \ hIci
 

I rnfer \ liiied,
 

dpa te lt lllt 1(n \Il i s ic Ia
 
uc . C"i 1 I
tlarI,,1111cItc ac til) 

dc est, ejlcit(I ierie-

Identiication irid USAID 
charat-tcli..;illtm ) [ 0 u l'i1LiI( 

straimn iII /iitlj sipp. 

Identilicact6i % caiictcii/ci n
 

(de cepi, ,JIetietlIe cil Bepirjia spp.
 

Insect Idtcilllicatiun (cassava) 

Identilicacion de itseCtOS(Is UCil) 

Rust oif beais:
 
pathogenic %aliation, disease
 

rcsislance mecd1ia is ll
 

Rova dcl Iritol.
 
variacit'in paltot ellrt , I11ecanisIt1Os
 
de resistencit i la entlermnedad
 

Uptake of h\ih erla,, m strains 
of Rhi: I'hum phawhI 

Ahsorcidn tict ]ebhtuycr;s, cn
 

cepas cti/t ,u / /i
 

Plant qualillntu and seed 
nltttiplic;ttiull in hcats 

Cuirencena dc pL:ntas y 
tltipiCtci(o) (Ie semillsa 

de Frijol 

Virus leve s in hean seed 

Niveles de virus en semilla 

de frijol 

Biological control of miles Internmrional Fund for 
and mealyhugs Agricultural Development (IFAD) 

Control hiotI ogico de Learos 
y pioj:is harinosos 

(Continued) 

(Contintia) 



(ont inuct n 

( ollaboraling Institu~tioni Project Funding A geuic) 
Irlstitiiciti colabtiratitra Plroi ein Agencia 1AtrocinatlorH* 

Itit I );it% , cttp t lc (i ALI olo l 1 CIItIiPII I.Ild t (111 It ' IIt M 

tiCa Iil t1 Ill kicliti t 

I ~ ~ ~ (!CIiiT l is ~ tat Jtrtntl Ilc~ ILp~iin ~ ~ cl ccncFICIiitir 


aitti~~gc SIinc.Iln Sine tt 'lilc niti , nlu
t d 

(VC t D);is. IDepanntient ofI Agrttnttri Ide iptr I~ Of ,t LLito rftilk
 

atnd Ra.nget Science. ('SA.i I clili li tll 
 tInc 

anti Range~t~Sciene. UiSA. tII~Ir~bOW 1t 1W,11 tIMIO1 

LC tc t~ /IC dorI Ctl~ I d" 11111L'I 

i a0 It lIc It !L'ticI )ti)II hi ,irItuI 

I nit ersily of' Duorhtam Uied Kiearndom tFcscittpntit tf itt()ltclijttt ha OAI 

'0,rcot tinlc t lbntv an 

til ittitiCttdC ldM NOtecittiit 

itir c~do ~(:ittgs dl' 

oftrc ltr alri Fintg is ~ingtl.S .MIkiol TId Ofh ;I
 
gromll and \Chinticti)
 

l'utrtctpicitrtc~a [ititeer
tdettIT) lcrtcri jttmiptcjt 
dc~~~~I Nohitiaihiielletimnt 

\' (C~iIIO11 d~ll~93 



IT mil ntl dl( 

( ttllabtoratiing Inititjtio Project Fundiig Agency,
it t1tcioiti tlatioradtora ProN eclo Agencia patroci aidora*
 

I l(lvc nt Id\cwtlh%c (trtp, I 'S.A. I)c .IttprttntI I it tcICt-tltr I-'ClttC I, \II
 
IlIar kc is ha ,t'+j , I /lI lI
 

I'ISIil ShI n 1ItIic I C I 11i1t1Cti 
D OSIo t 0III I IC IlIICI ll I"IIL';I ( C'IL 

CC II L'I (I[ I I IL t li III~ [ III' III I 

11"i tI lIt lI . tl ct II III 

nticrit\t ,sI d lh aiti, I)piortnltclt f un' h , It(itNttnId Dtrtt opm
 
. n S d Sruo S cien ce+.ntr.h hIl)Rl)
,ine. dil 

sil Icl I SA . Icl loi, II lislI and 

IiiU~NIV1 I I t IC INi tI C~ IN I FI. 

IItLIciolti c i F I llosat' d t 
Coll th.1 "-h I I 1C 

%I tfIPlhoiIGIp)lpI thtti I(i IIli tll.'ift'jl 

tlIil\(C (I C I'I ii%h I Iivl 'it IP \I I Ic
 

im (Ii I)epartnent l(tnotnil.
tsitV nitoha, 
c C a+a~d 'ivelopment internationall aInt S c:i e,..n a, o f I , , i il~l t ,.+( C' (llDR C ) Researche n tre 

( e i.tplat ' t dc.r:"l, l.
 

t 
 +
l'+I', of+l,,' 1htO,og r fr i tl~l M I,, t cllil~ .'s..m t~ \tttiof, tlII 

('t1110l cbdts ch l itCciiot n 
liliiifu Ititinictgi i tictti 

lIll '11t.'ll ,t Depa.rtment of'oflM",innes Stutly o I riit,.lh-t.lin~malv (E!P)
 
' ,,l :Scien.ce.
U!SA. Ntuiscl'i..
 

Lstudio,. de ic lo tie() avo(s
lrI¢. 

))
IPrelitninatN 0 1

Ituitiictp uof M unict *. I)citn)llltcit iiil' h, Ins itutii r Social h.lit andl ct sari l 'atiiioiii.I l h'+ '..;ltiligit BMZA~. +titl iti srtilo tol
'Irl'-halts-lln So.ialkissench it. 
 ric e III 11ch ra 

W estl (cIII Itl\.l licriclicios, ",,oiale, \ uo, ot die 

,

Iilcl>isi(itl Dcpa rtment Bll 1tl thlll fhrNcb h ka (U N), PCp.' ,nc vCt+ 


,dI l il ic .,UISA. he crlu-ide.todtlcf't_'
stud,ies'
 

frijul pia ('htudio,,(It: 

'N, Depa+;rtmnr of Plalnt Patholo~gy. US A. R~ustoi 


andltdlhiseas , AanIIce' 


t tlans pilihtgunlc vairialtion
 

iFes lll#'hiallisilll+ 

third-pa~rl
•\ hv+ic fun~ding is, 
(Continued)' 
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(Coni in uaciefl 

Collaboiira tin g Instit uliou Project Funodiniig Ar~cti) 
Infit iciliri ci liiIiira dirm Proyecio Agenlcia pat roc innfo ra 

Y IfleiCdiii)iii dc riiiij~~ 

I iirm l\t of Wilsoliin (111w), D)epartmnent BitOieiiiC1,I hi~l IM ieIA;i~ . I 
of Iluricu~ltric. USA to hitichiiik 

Basei bioqiiiiii (iI LI les~iiei 

it Ios hril rdr1JO 

IAV. Depantrent of Horticulture, UISA. licedjrrii herrrs fur miipred JINF 

UW\. D~epartnment of 1-lortiCltUre. USA. Irurerspetilic l\i rmiuaiuii ini ISAII) 
I'/lriw/gi '1pp. dii 'r 
ciruhi \ i cuiliri 

/'/iawr/uu 'jp. uii (ICIe 
.rili I\ dc cuh 

WahntnState University, IrrigainSla heul SI 
anid Agrieuirnrlr Resechl itIsiriir heali> tIi 1,1111:1111a 
Exterrsonr (ecnter. USA. 

Whv.frrcthird-pairt\ frunding is iiiviI'.d. 
* Ialtieipacionr filliicrat dc aria tehcri rttuiir 
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CIAT PUBLICATIONS IN 1987*
 
PJBII(A('I()N1i ) ('1'\I1 FN 1987*
 

B1IANS 

I Ioj! (de Frijol, \,'ol. 9 No. I. ]ulio 1987 
th),,Ictin i)Cri-6dico) 


lhaii Nevisletter. Vol. 9 No. 1, .JUIt'
1987 

II)j' de Friol Vol. 9 No. 2. dicicmbrC 1987 
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BOARD OF TRUSTEES 
(1987-1988) 

Ju3N!I,\i)li ..i(t",\ 

William lossell Gabriel Montcs Iamas 
('hai iman of the Board Gencral NIa ii agcr 
Centre for Internat ional Programs Instituto (olombiano Agropecuario (ICA)
Universit' of (ILclph Colomlbiai
 
Canada
 

,John I.. Nickel
 
Nohra (Ic ,lunguito Dircclor (icncral
 

Vice-Chairpersnm of the Board 
 Centro Intcrnaci onal IeAgricultura 
lEconomist I ropical (CI A ) 
(iolombia Colonbia 

William A. Carlon Josef No,'shcri-Lr
 
(onsultant Professor of Agronomy
 
t .,S.A. InstittetC of Plant Sciences
 

lidgcnossischc [cch nische Hochschule
 

Eduardo Casas )iaz (17111 
Colegio de Posgraduados Swit/crtand 

Escuela Nacional de Agricultura 
Mexico Marco Ialacios Roo 

Rcctor 
l)ely P. Gapasin Uci-c sidad Nacional de Colombia 

Deputy FExccutivc Director for Research Coloilbia 
Philippine Council for Agriculture and 

Resources Research and Development Luis Ciuillcrmo Iarra
 
(PCARRI)) 
 Minister of g'ricultunrc
 

P hi lippines Colomia
 

Ken-ichi Havashi 
)irector General Michel Petit 

National Institute of Agrobiological F-colc Nationale SupmVricurc des Sciences 
Resources (N IA R) Agronom iq ics Apliq uncs (E.N.S.S.A.A.) 

J apa Fra ncec 

Frederick H]utchi nson Juan .los6 Salaiar 
Vicc-IPresidcnt for Agricultural Director 
Administration Fondo nancicr Ag ropecuario
 

The Ohio Statc University 3anco dc la Rc1Ili iIca
 
IJ.S.A. 
 Colombia 
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Rod rigo fartd 
[)ifrccto r 
(mcntro Agron Tnm lropical de 


lox, stigacin \ I nsenan/a (CATlE) 

( l>tai Rica
 

I lI iif 
1)ircctii 
l)i\ isioln l Planning and Economic Analysis 
Ilntcrlmtinal oIhnd lor Agricultural 
l)cwclhpmcnt (I"A I)) 

Italy 

Frederick Joshua Wang'ati 
Agricultural Secretary 
National Council lor Science and Technology 
Kenya 

Armando Sampcr (i OCCCO 
Chlaimia)n Ilicrittjs ol tihe Board 
l)irector (Jcfncral 

Ccntkin dc Iivesti aci6n de la Carla de Azcar 
((LN ICA,'A
 

Colom bia
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PRINCIPAl. STAFF 
(as of December 1987) 

PE.' )h ,"\1~- , INC'IPt)\I 

(,I 1)icie itC 1987) 

OFFICE OF THE DIRECTOR GENERAL
 
OtFICINA DI I/.RAI,
1C)IIF(OR (iLN,,, 

Senior staff Internal Auditing

Cientificos principales 
 Auditoria Interna 

.lohm I.. Nickel, Ph.)., l)r.s .agr. h.c., General administrative services staff
 
l)irector (encral 
 Personal de servicios administrativos generales 

D)o glasR. Iaili , Ph. ., luz Stella I)a/a, ('.1.1., Internal Auditor
l)Cptut,, lcclor (;choeral 

* 	 (iltIV A N ., l 1).., Pi.5ic Informtiation
 
e)puty I)irector (icneral Informaci6n IPulblica
 

Filemn I ,rre. Ph.).. Senior staff
 
l)eputvy )irect (Icneral Cientifico principal
 

* 	 Frit/ Kramer, Ph.D., Jack Iee, .I.).., Senior Writer, Head
 
Assistant I)ircctor
 

(iertrude Brekelbaurn, Phl)., 
Assistant to the Director General 

BEAN PROGRAM
 
PROGRMMA )I IRlOL,
 

Senior staff Stephen R. Beebe, Ph.D., 
Cientificos principales Plant Breedcr 
* 	 Aart van Schoonhoven, Ph.l)., Csar Cardona, Ph.I).,
 

Entomologist, 
Leader 	 Entomologist 

)ouglas Pachico, Ph.lD., Jeremv H-.Davis, lh.I)..,

Agricultural tconoist, Leader 
 Plant 3recedCr 

David Allen, Ph.l., (stationed at RubmHia, Rwanda) 

Plant Pathologist, Coordinator, SADCC Michael l)essct, I'h.I ).,

Regional Bean Project for Southern Africa 
 Plant Breeder (on leave)

(stationed at Arusha, Tanzania) 
 (stationed in Botae.IRwanda) 

* 	 Lcf during I987. 
Se rctire en 1987 
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lodo 0. (Je, Ph.!)., 

( opping Systems, Agronomist 

(stationed in A rusha, Tanzania)
 

(Juillcrio F. (i'ive, Plh.)., 

l1 Iant lPatholoist. ?g'loial C"ord'nator, 


( cental ,.\icrica lican Profcxt
 
(stationied in Saln Jos, Costa Rica) 


\Vilhcl[ims .lnssei.cn Pl.l').,
 
.\irictltural lColtlonlist 

J1udith Kipc-Nolt, P~h)D.. 

M jcrl[hlio02st 

Roecr Kirkhv. Ph.)., 
Agrolit, All Africa Coordinator and 
(olrdinator, Recglonal Bean Project for Eastern 
AliIca (stationed in Addis Ababa, Fthiopia) 

I iuliau I.. Ktiellgay. Ph.!).. 

IPlait lceder 

iallCisco ..Nlor:iles, Ph.!)., 
Vilroloist 

.Siikio II.(i ) Ni..,e.)l 


\gllnoillist, (Central America Bean Project 
(Nlat oned in ( aten lat it.' (itenala) 

Pastor-( 'orrales,Plh.I.,N arcial A. 

I lait Pathologist 

Shree P).Singh, Ph.!).,
 
Plant BreederK 


hlarry ,Sniithson, Ph.!)., 

Plant Breeder, Fast African Bean Project 

(stationed in Arusha, Tanzania) 


Michacl I). Thong, Ph.D ., 
i ronomist (stationed itCN PAF, Goiania, 
(ioias, Brazil) 

Peter lrutmann, Ph.D., 
Pathologist, (Great Lakes Bean Project 
(stationed illRUbona, Rwanda) 

Joachinl Voss, Plh.)., 
Anthropologist, (Great ILakes Bean Project 

(stationed in Rubona, Rwanda) 


Oswaldo Voysest, Ph.!)., 
Agronomist 

Jeffrey White, Ph.)., 
Ph 'vsIoI(g Ist 

Jonathan Woolley, Ph.I)., 
Cropping Systems Agronomist 

Charles Wortiuttn, PI.l)., 
Croppin, Svstcm,,A:\gr!1onilist 
(stationed in Ka\ ,'al a. I;iatida) 

Senior rctc:rch fcllo,s
 

Ivestigadores in+itaulos stunior
 

* . on1 [1 m.t[HH , .1 )., 
('cutial 	Ajllcr;i1 licai P'rojct 
(stati n'd H Sail ll , (Costa Rica) 

Research fcllm
 
lnvestigador in'itaido
 

Willi (lial I)ipl. Ili. .\i.. FI,
 
.
(irat I ,ikLcs iean Proicct 

(t at H lRwanda)Licd inRlu)lai 


Visiting senior scienlisis 

(ientificos visitailes 

* 	 (icoric A..\bae.i. Ph.! )..
 

Plant I atloloio2
 

Theodora C. van Ilc poll, M.,S.,

lcononics (assigned to CIA by

(io.'ern ncnt ol I iu Netheulands) 

Visiting researcher 
Investigadora iisitani e 

a Dc,,rt, %.S.,
 

.GreatI akes 1can ProJect 

Postdoctoral fvllows 
Investliga(Iores po()dociorales 

* Julia I.. K lll. l~h.l).. 
Ilant Breeine 

Joseph [olic. Ph. ), 

Plantt lircdlinu 

Jonathan I Cvel.Ph.I ).., 

1Physitoloy 

Gstavo [ruts, PlI.
 
Pathology (stationed in San Jos,
 

Costa R ca)s 


I-eft during 19X7.
 
Se refir6 ell 1987.
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CASSAVA PROGRAM
 
PROGRAMA D YI('A
 

Senior staff 

(ientificos principales 


.lames II. (ock, Ph.)., 

Lcadcr 


Anlthom C. IMeloil, Ph.)., 

lriomoloist 


Rupert Best, Ph.).. 

('hcm. igincer, Head of Utilization 


Mi lbroik lIl-Sharkawy, Ph.D.,
 
Phsiologi st 


(lair tlershey. Ph.l).. 

Plant Brceder 

lcinhardt lowcler, Ph.D)., 

.Soil Scientist, Asian Regional Cassava 
Irogra m(stationed in Bangkok, Thailand) 

Kazto Kawano, Ph.)., 

Plant Breeder, Asian Regional Cassava 
Progratn (stationed in Bangkok, Thailand) 

.1. Carlos Loano., Ph.D., 
Plant Pat hologist 

.John K. Lvnam. Ph.l)., 
Agricultural lconomist 

Rafil Moreno, Ph.)., 

Agronomist 

Senior research fellows
 
Investigadores invitlados senior
 

Bairry Nolt, Ph.l)..
 
V rohIiisl
 

Steve Romanoll. Phi)..
 
Anthropologist (stationed in Quito, Ecuador)
 

* Roberto Sac/, Ph.)., 
Rural 	Sociologist (stationed in Mexico City, 

Mexico) 

Ch ristophcr Whcat Icy, Ph.)., 

I 	tiliation s"p ciaIlist 

Research fellow 

Investiga(hora inviia(la 

Ann Brat i, Ph.I)., lhrinology 

Postdocto)ral fellI~ws 

Investiga(dores posdoctorales 

Edward ('tre., ih.I)., Breeding 

* 	 C'arlos Alhetro Ihaiic/-Mecr,Ii. Ph.!)., 
Fcononiics (stationcd in Brasilia, Brazil) 

Carlos Albert o Prc/, P1h.!)., 
Economics (siationcd in Inluimanguillo, Mexico) 

* 	 Luis Sanint, Ph.!)., 
Economics 

RICE PROGRAM
 
PROGRAMA DE ARIOZ
 

Senior staff ,lames Gibbons, Plh.)., 
Cientificos principales Plant Breeder 

Rob lt /cielcr, Ph.I)., (stationed in \illaviccncio, (Colombia) 

I'lailt Palholo it,. leader * JoaqJuin (ioln d F.,1 ,.S.. 
Federico (tcvis, I'l. )., Agronomist, (co-leader, IN IIA (IAT 

Agronomist Plant Breeder, IRRI 
('ollaborative Rice 
lraoto. Peru) 

Proicct (stationed in 

liaison Scientist, IRTTI, 
Coordinmor lor L.atin America 

left duuuig 19847 
Se retir6 en 917. 
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('6sar Martine7, Ph.)., 
Plant Brecder 

Ihd,,id Puler, Ph.l)., 
Plant Breelcr. 
(.rpi nr .Sv,, ,uu. Anther ('ilttnrc 

M llucl R wlscrlo]Fl I .. 

lPlallt a1,1n"i Siclitist,I-icctc'r. IRRI I 

I11 wlrdiiiam ir Iihe'(aribhhan 

(latimicd in S 
IRcp6blic iI ) li 

it 

MicAn;) 
J) ,Investigadlor 

stlalpnlie Smikai 

Plait Bredcl 
. III.)..Plfi 

Georg Weber. Ph.D.. 
Entomologist Integrated Pest Management 

Senior research fellow 
Investigador invitado 

I.tii ,R. II.
SA hi l)..
 
Itlilmillic",
 

105(0.docoral 	 fclloi 

po doct oral 

I-lil;ln(ih ( 	 llcat, PlI. )., 

I t hholgis' 

TROPICAL. PASItURI-S PROGRAM
 
I~R GlAIA :)I:. PAS I OS I t 11 1( AIIS
 

Senior %taff 


(ientificcs princi als 


.ioseN. I edl 't Ih. . 
Piastille A,\lollmiikt. catler 

oil 	 lSoil 

.101h11 1- ItrCiL 'MI, PIh.D)., 

,A1\rl 10111t. 	 .cLcPlOdutCtiill 

MiIc\ lics r. I).. 
Il i>' 

licla (ifd, Ph.PI 

++T l>it, -,+,tllin
Agruistoloiet. Agronomy 
(stationediii 	 ( PA(, frasilia, Bra/il) 

(irilad iii ,[ l+il ,, 


ltunad I ru)~ipic A7~i.uii> 

(stitiotd in INIPA IVII A (A AT' 

Piuc;allpi. PciU) 

Sthc, apiuI l'h.F )pflC . 

iitnlo )hl"I,,i 


(arhlo I sca.. Ikhcl)..
Anitnal Scienttist. P'asture Quality and Nutrition 

.1, . l n I l, 

Plant lathoi l oiist 

W . %ilics. ).., 

Plant leedecler, Aenriilmi ny Forage Breeding 

Jl lhn Ph.l 

I1
 

[StChan A. Piiall(), Ph.l)., 
Agltioniill, .Agriinomt, (ecntral America and 

the ( arihhcamn (,atlnicd in)San lose, 
(Costa Rlci l 

Scientil,. Iastuc Reclamrlation 
(statimncid in INII IA\"I C'IAT', 
Ptic'Nll1M, PIUrt) 

(arlos . I)i .at., 
Agricullural IIconomist 
(oils h atical Icave) 

Raincr S.huhltc-Kraft, l)r.agr., 
Agro~nom ist., (1ciiplaslin 

Jamesl- m .spait, II.DI..I 


Soil Scienti. 1,Paistile )evelopncnt 

(stationed itl ('PA(', hras;ilia, Brazil) 

Derrick Ihomas, PI.I)., 

1'orage Agronotit, .Aionimnoty (C(.ariniagua) 

Ra'll R. Vera, Ph.I).. 
Animal Sciciist., I Isc~tock Systems 

tSenior res .rch fellows% 
IIvestiga:id(ores imithlo-, 

Y asi to ()ei\ma, ,i.. 

Pastltc I )cs (pclincnil 
fienIc'dL til(I AlA IA RC,Japan) 



Roherto Sacz, Ph1). (assigned to CIAT by Rockefeller Foundation, 
[conomist, livestock Systems stationed in IN IPA IV [IA CIA'i', 
((PA(., Brasilia, BIra/il) PIucallpa, Peru) 

Postdoctoral fellows
 
Investigadores posdoctorales * Philip K. Ihorntonlh.!)..,
 

Livestock SNystems

\William I okr,Ph.).,
 

AtIih ropologist, E.conomics
 

TRAINING AND COMMUNICATIONS SUPPORI PROGRAM
 
I,(Gk A ,,DL APOY() EIN CAPACIIA(I)N 'C (UMINI(\(I)NLS
 

Senior staff * Susan C. Ilatris, M.I.... 
(ienlifico principal Head 

(iterardoh 1'.Ilahich, Ph.l)., 

Leader Puilication ilit 

[ nidad de Pulblicaci(n 
Senior research fellow 
lniestigadora isitante Senior staff 

(Iientifica lrincipal(\ill ai( 'nliuun lv. Pih. I)+. 

1 a1111i! M amterials Suisali A iuaya. I'.l1).., 
Senior Iditor., lcad 

(6enriIl Administrative Services staff 
'ersonal de ser icios administrativos generales 

Graphic Arts [nit 
il Ad .i inidad de tes Grificas
 

General administrative services staff
Information Init Personal (de servicios adininistrativos generales 
I nidad de Informaci6n 

Walter (Corl-ca. 'h.l)., 
Senior staff I I cad 
(ientifica principal 

RESEARCH SUPPORT 
A I)Y() A I,.,\ I\N V I C(I ()N 

Agroccological Studies IUnit Posdoctoral fellow 

Unidad dei(Isludios A groecoldgicos Ilnvestigador posdoctoral 

Senior staff los& Ignacio S;11n,, Ph .D., 
(ientifico plrincipal Soil Scientist 

Peter .llic,. Plh.).., 
Agromctetorologist, ('omputer Scientist, Head 

Jlelt
during 19X7. 
Sc retir6 cn 1987. 
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Biotechnolog) Research Unit Senior staff
 
I idad d Investigaci6n en Riolecnologia (ientifico principal
 

Senior S!aff AIlow, I)iaii-i)urin, M .S.,
 
( ientifici principal I .-SupcI tIIId(Ait
 

I'h',,LJI~I. I ludJ (enetic Resources IUnit 

Sc'rI i " rt, ,tarth fvilhn% 

I iimstigador iSe itdl Senior staff 
(ientificio prinicipal 

'~~~~a,,,.d,t:i %%mid. Ph.. 

Hlmitan',t, llc ,ld
 
\ kiiting stli.r Scientit,
 

itunlifico %isitailc 
 Senior re arch fcllo" 
Investigador im itadh 

lk, 1)11"+'U!.!'P IIttl , i l .l)ch m, cl 
.k, lih.I).
 

I I l( kI<(I.\ I lIcan (iclmplasn Activities 

',. I'hI)S, eed 'nil
 
I P ( '1 0 it l I' cct I niidad (it,
thi1 Sem illas
 

I)- I; Scr ik':, I nil Senior slaff 
I iI ll (It -'vr %itL' (ie )ao) (ientificos i)rincipales 

' . <r ohri tm I . I )ou g l a,li l'* i NM .S., 

C itiilil ii i)rincipal )Ced SIl ci FCfdp ,I. 

..I )tip ,";ta agO , Pl'h 

h I";,ruuCII, ml, ilead
 

h(, ( (~ l , \h ah. t.. ('Iill , d hIC,C (.M1,1n D., 
. llk"Id 

,''ovra,uIIotminklri c it'rNiccs staff Adriel F. (ia \.,Ph.).,
 
I'er o de icio,, auduinislrativos generales Seed Specialist
dt scr 


\ , .I l 1 , I .l,)it Senior research fellow 

Invesligador invitado 

I'iierimental Stations Operations Si11u: ICskC' Ilh.I)..,
 
()le)raciones de las l'slaciones ltxperimentales S"ed (Conditioning
 

FINANCE AN!) ADMINISTRATION
 
FINANZAS Y AI)MINISTRACION
 

Senior staff Frit/ Kramer, Ph.D., 
Cientifico principal Director 

• Bernard Ilenrie, M.B.A., 

)irector 

I eltd inhg M 7. 
Se ITom",,cl I987. 
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AdministratIion 

A dI iin i st raciim 

Senior staff 
(itnlific'4 principal 

. \1t a jo (tillar, M. .A., 
I \xtmiac ()lfict 

Fo<od aind Ho<usin llg 

A inentos NVivienda 

I )a\idIcl \;it7s, Head 
((iS .A(i)** 

Pkcrntrclrr \"clasi tlct, 

IIlcaid ((JAS SAj)** 

Iluman Resouiirces 

Recursos ]liinanos 

(crmi' Vigai, M.A., 

Head ((AS S(i)** 

Maintenance Services 
Serviciols de Nlanteniniiento 

icrm~iri ( i uti1rrc,. Ing. Mec., 


Head (G\ SAG)** 


Supplies 
Suministros 

Iuis, Antonio ()sorio, Ing. Indl., 
ilead ((1:\S S ., )** 

Adninistrative S'stens and Procedures 
Sistemas v Procedimientos Administrativos 

l etoI11p 
Alct ...\. [ ( +flcad ( i, ?>X i + 

Controller's Office 

Oficina del ('ouitralor 

IEnriqtic Nl&ntih, II.A., 

(onliti]]ci ((JAS SA(i)** 

Special Projects Office 

Oficina ie ]Proveclos IE'speciales 

Senior staff 
(Cientificai principal 

* 	 (hriudc lirckclhaiuin, Ph.l)., 
Special Projects Officer 

SPECIAL PRO.IICTS
I R OY'( Ik)S I( I S'I S H4f tI,. 

Biological Nitrogen Fixatioln Project Associate members senior staff 
Proyecto de Fijacio n Biol6gica de Nitr6geno Miembros nsociados (lel personal principal 

Senior research felho Shivaii Patndcv, Ph.)., 

uiivestigador ivi'itado Plilt H1rccdLcr, IItcad 

k IDa\itl .I. Ilailii,. 1'h.D)., W aint I+. Haag, lh.l)., 

Airoiioimi,,t and -)oil Scientist, Head Plant thrccdcr, Andean Rcgional Services 

IPo5(Itictoral fellow -dwin liruon Knapp, Ph.D., 

(ientifico posdoctoral Agronomist 

'ctct ( ook i . In I)1 
\lictIkioll'iaII)D Project 

('I l MI Y T/ (Ii :VT Andean Region Ma'ize Project 

Prov'ecto (I NINMYT/CiAT de Maiz para la 

Region Andina Left during 1987. 
Se riir6 en 1987. 
(ncral Ad ministrativec .cr'ic'c Stall. 
I'crunali ie Servicios Admiiitratii%r (icnerales. 
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IFDC/CIAT Phosphorus Project 
Proyecto F6sforo IFDC/CIAT 

Associate members senior staffAse rss soe ni arts a ffIi me m 
Miembros asociados del personal principal 

Luis Alfredo Le6n, Ph.D., 

Soil Scientist, Head 


* Adolfo Martinez-Rondanelli, Ph.D.,* 

Agricultural Economist 

* Jacqueline A. Ashby, Ph.D., 
Rural Sociologist 

INTSOY/ICA/CIAT Project 
Proyecto INTSOY/ICA/CIAT 

Associate member senior staff 

Miembro asociado del personal principal 

* 	Luis H. Camacho, Ph.D., 
Plant Breeder, Head 

INTSORMIL/CIAT Regional Sorghum 
Project 

Proyecto Regional de Sorgo
N TS OR M I L/ CI A T 

Associate member senior staff
 
Miembro asociado del personal principal
 

Catalino 1. Flores, Ph.D.,
 

Plant Breeder, Head 

Participatory Research Project 
Proyecto de Investigaci6n Participativa 

Senior staff 
Cientifica principal 

Jacqueline A. Ashby, Ph.D., 
Rural Sociologist 

REPRESENTATION IN CIAT OF COLLABORATING INSTITUTIONS 
REPRESENTACION EN EL CIAT DE INSTITUCIONES 

COLABORADORAS 

CIP Regional Representation 
Representaci6n Regional del CIP 

Associate members senior staff 
Miembros asociados del personal principal 

Oscar Malamud, Ph.D., 
Liaison Officer, Head 
(stationed in Bogotdi, Colombia) 

Luis Valencia, Ph.D., 
Liaison Officer 
(stationed in Bogoti, Colombia) 

IBPGR Regional Representation 
Representaci6n Regional del CIRF 

Associate member senior staff 
Miembro asociado del personal principal 

Miguel Holle, Ph.D., 
IBPGR Field Officer for Latin America 

Left during 1987.
 

se retir6 en 1987.
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THE CGIAR SYSTEM 	 EL SISTIIMA GCIA1
 

T ie 	 InternationalI (Irupo( ',nslltixo para Il tIivestigaci6n1Consultative (roup on 
Agricultural Research (C(i(IAR) was _.Agricola Interwicai I( '1,I'l) sc limo16 

formed in 1971. 'the ('(IAR is an cn 1I7 1 t. ;,s,,cilciwrr 1c pjmi,,. 
-
and ul/ ilit. 'ir ', V 

regional organizations, and private funt cil , c , i ;i a aprrv;il 
association of countries, liternatlolln)' 	 0W rilest;R-iil",l t1Ii(" 

ic> al Jro io 
Ioundations dedicaled to ;upporlting a system till dr ntirIr; dc 

of :igrlcultur l research centers and programs c ]MIri ''i, ';t , . dc los;11* rilt 

around the world. [ lere are currentlV 13 of c i .l i . k ,i,_'llI T',<.. cwl!ril (II 

IC',rlc 1, de
tilcm : n1ine, rescarch centers and 'our 	 0ri2ait1/i !. I 'Lr, (.t

issocilated orgliii/ations which provide csle IsltIcl/o ri. iri., ,it ,1 . [ , joriI ki 

ic'search support. The purposc of the cant id d ,,r';Irla:idl , Il (,I) ( kL 

rcscarch effort is to improve the quantity and aliiiltrll '11 , ," 1i,, I.II k._ . 
quality of food prod uct ion in developing I-1Batlo kNiirdiI.I ( :)i;m It Ii11 dc lk's 

countries. 	 Na l i I i i asi f ir .I 'I iii i v L 

Afin( iiihiri, 	 dc;llie World Bank. the Food and 	 rt \(<) I Pr las 

AgriculturC ()rigaiiiition of tihe United Nacirroc. In rLas p;imi II 4-m lolo (lo''I!l)) 

Nations (ILAO). and the United Nations ,,i los clojr{,l ,C'ilarloir i",: ,i-teilii. 1II 

I )cxclopment PIrogramme ( NtN)P) are Bancor Mllntii;dl pl(i\cc'Ili ,ridcincii v l:i 

cspoiisor of the effort. The W orld Bank scclctal idcl ( !(,At.I Icc lcit l iloil 


ai ;tscsor r it'i ( 'llii c i ir Asmsoc1,r \i 
,ecrctairiat. 'Ilc ('(IAR is idvised by a sccietll!,. cs [1105 t o l Irrs tics, 
pirovides the ('(GIAR's chairmI n nd 	 nic t I ,-

I echnical Advisory Comliitee whose 	 copatill;idrr:. \ tici sii.clc cii IaFAO. 

secretariat is provided by the three Roill. 
((A I rclitOcosponsors and located at LAO headquarters 1in '-S cli l 11)11 4 tliliantes 

in Rome. te.aplotlil ;i ,istcii cti;i dc S-) 1Iinil[olicsc 


In 198 . the ((IAR has 34 contributing tIS. 
d nloilors and about I IS$218 million to support LOs ilucr .citirns litcin clo i cs de 

ti e s yste m. Jrov tlI i cL c il \ ,: ill l ll tl 
nxct.In'.<c'iln il.Z Jieiiel;i \, clliiti' 

Ilielnine international agricultural organi /cInniIc, oisrciadis liclirn las siguientes 
resea rch centers and ltour associated sedes v Icspnn isahililda(cs Icinvest igacion: 
organizat ions have tile following 
headquarters id research responsibilities: A F1R I CA 

A FR ICA 	 Instituto Internacional de Agiculitura 
Tropical (1ITA), Ibadan, Nigeria: sistemas 

* International Ilstitute ofiropical de producciln dc cultivos, mai/., arroz, 
Agriculture (lITA), Ibadan, Nigeria: raIces y tlubrcu los (batatas. vuca, fiame) 
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fa rlmltin systems. maize, rice, roots and 
tubers (sWeet potatoes, cassava, yarns), 
and lood lumiucs (cowpea. lima beans. 
s.vhc a ) 

SIntcrnitional l\ivcsto.k (Cller for Africa 
( .) \ddis A,\t+ibia. f~tlhii ia: licstock 

r)IOlILIu tion sVstls. 

* 	 Interalltionall lkthrator\ lo. Research oil 
Aninal ljiswases (I lRAi )), Nairobi, 
Keryva: tr\panosomliv and theileriosis of 
Cattle. 

* 	 \V\est RIicc tA irficl l)(\Clofpn 


AsSociation (WAR I)A), Monrovia,
 
IiLberia: rice. 

A*A 

* 	 International Crops Research Institute tir 
the Semi-Arid Iropics (I('RISAT), 
Ilyderahad. India: chickpea, pige{onpea, 

pCa-l millet. Sorehuni. gFOrtutfl( ut, and 

1"Irilline s stcll' .
 

" International 
RicC Research Institute 
(IRRI), los Ilammos, Philippines: rice. 

F U RPE,,HA\NI) UJN ITVEI)Hi 	AIEH 


I ntcrnational Board for Plant Genetic 
Rtesources RIoIme(,,ltonc, Italy: plant 
varictics collection and inftormation. 

• International Fo1od Policy Research 
Institute (IFITRIl). Washinmgton, )C, USA: 
:malvsis l w rld lo (d problems, 
Interna.ttional Service for National 
Agricultural Research (ISNAR), The 
tlague, Netherlands: research support. 

LATIN AMEFRI CA 

" ('cntr Intcriamcional de Agricultura 
'Ir+Opical ({I.'VI ),('ali. Colombia: cassava, 
ield beans, ric , and tropical pastures. 

S(entro Ititcrnacional d' MeJoramiento de 
Nlai/ v Irigoi ('IM M Y'). Ill Itatln, 
Mexico: niai/c and wheat. 

" 	 ('Cntr Internacional de la Papa (CIIP), 
Iima, Peru: potatoes. 

legurninosas comes tibics, (caupi, frij! !ini'ma,
 
soya).
 
Centro Iltcrnaiwu;lI dc (.tladciia pitra
 
Africa (II(A), Addll Atch. :!inpit:
 
sistenlas (ic. mluti'Inili~il.
 
I.aboratoi llt.l llitt
w i n1A dc 
Invclu pti)21ci ] I ilk.!u lt. \ltIii cl,;i1 
(II<I\I)). "",iiid> i via: i ip;iiiwwtiis 
v tciomioii d+l ci. 
Asoci: ic.i dt, Al i tL>t i.[dchital para cl 
),esarrolloIVI_l \ it)1i t\V )A ),
 

Mt' tli-tU . I i):il: ;ili)/.
 

ASIA 

Ilistitutii Intcutlci>oll dc Invcstigaci6n en 

(ultiv,,s pari loi ' r picos 'c',ili-Aridos
 
(l(R ISAI ld,
1,IIvden hltadilIudi: lyarhaniuos, 

t i 	 (Itguand l,111i 1o ',ll,i£ ,M iI. dictcii1>. 
produccil61i dc iLiil (.,
 

0 Inslituto lutvt i mv,'i.;il dc IiiVx sti\( i, cI
 
A 	-to/ (IR . , , i lU;I :mlrfI iiw i , pi v s: 0/. 

ESIAI)' I NIII Y 1: 1 1( ) PA 

('onscin Iturili&I.iil (V IRvmv,{s~I~ito}gcmi(cticummiI{Ii V~l},t+}iL~i,lt~lia 
c 	lcc'ci(("i llimi <iti .liht. ; imicifk.lcs 

de 	plantams. 
• Instittii lti tciiiiv ;il dv Iti',iiticioi 

sobre IPolit l",ts t,,A,\ + Il R 1),Ili li I > 'PH 

e'i'shingtoil, I ).( I i iil iid ,:
 
artilish (Ic 1> pitlliii l,
dc 	pi lili'icci{'n 
i 	tiimmral d ilinivi i;',. 

" Serviejo lmivmiueiii{iI dvI ii\cstie~ici'n 
Agticila Navimmlm l (I+.",\I i. li' lva. 
Holaildim: ilp(, It i ',-!mcion.(i i 

AMIRII('A ., 1N,\ 

*('cni- lntcrin;wvoiu IcA'vricultur:I 
Iropical IA I! (I ( ol olumhi;I: ,uc~i, 
i'lJol co}l ill,iII,,/ , J~hisiiis tr piciflcs. 

* 	 ('emwry inlc vaviiiitl dv.tMuk.imv.uiit (t 
M ai" \ 'I rio l(AN,I\"Y I )I,Itlitui., 
Mexico: flai/ trip{). 
('Citf.() Inteltiaciotmal d Papa (('I P).It 


Iama. IPcri': papa. 
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M Ii)DI ,F F AST 

Intcrnationll ('cntc for Agriculturial 
Icscarch in the )ry Areas (ICAI)A), 
\leppo, Syriat: farming systems, cereals, 

f)tid lCgulnCs (broad bean, lentil, 
chickpea), and forage crops. 

ORIFNT7 MI-i)I() 

(crntro !nJcfruacilon ldc Ii\cstit."acI6o1 
.A.rico l c/n A.,\rIda\, (!('\ RI),). 
Aleppo. Siri rf: ,\cdi.Y.Iip ro(luCcio6n1 d( 
(lilt iwf cclvl Ic'iiiHiion CO ustibIc 
(ha.nba,. hrham/os) vcnk'ja., ,Vcul't 
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