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CIAT, Centro Internacional de Agricultura Tropical, is a nonprofit agricultural
rescarch and training organizatjon devoted to the goal ol increasing sustainable
tood production in tropical developing regions. CIAT iy oncof I3 international
agricultural researen conters tnder the auspices of the Consultative Group on
International Apricultural Ry seatch (CGEAR),

The core budper of CTAT s tinanced by a number of donors. During 1958
tiose CLAT donors o Lude the ceuntries of Belgium, Canada, Chin, France,
the Fedoal Repoblic of Germany, fraly, Tapan, Mexico, the Netherlands,
Norway. Spain, Svedion, Switzerland | the Uinited Kingaom, und the United
States of Amcric, Capameations that are CIA Y donore in 198K include the
Furopein Feonomice ('mmmlnil)' (EEC), the Ford Foundation, the Inter-
American Devetopment Bank (DR, the International Bank tor Reconstrue-
bonand Development (IBRD), qhe Inernational Development Rescarch
Centre (IDRC), the Rockeleller Foundation, and the United Nations Devel-
opment Programme (UNDP).

Information and conclusions reported herein do not necessarily reflect the
position ol any of the atorementioned catities,

FLCTAT, Centro Internacional de Agriculturg Tropical, es una institucion de
investigacion yeapacitacion agricolas, sin dnimo de lucro, dedicada aincremen-
far la producciou de alimentos en Jas regiones tropicales en desarrollo, El CIAT
csano de los 13 centros internacionales de investigucion agricola bajo los
auspicios del Grupo Consultive para la Investigacion Agricola Internacional
iGCEAT).

FEpresupuesto hisico del CIAT es financiado porun grupo de donantes. Fn
PISK tales donantes son: Bélmca, Canadit, China, Espaiia Fstados Unidos de
Amcénca, Francia, Holanda, lalia, Japon, México, Noruega, ¢l Reino Unido,
i Repablica Federal de Alemania, Suecia Y oSwizas Las siguientes organiza-
clones son también donantes del CEIATT en 1988: ¢l Banco Interamericano de
Desarrollo (B1D), oI Bineo Imternacional para Reconstruceion v Fomento
(BIRE). el Centro Internacions de Imvestigaciones paract Desarrollo (CI1D),
la Comumidad Feonomica Furopea (CEF). T Fundacion Ford, la Fundacion
Rockefeller v ¢l Programa dedas Naciones Unidus paracl Desarrollo (PN,

Lainformacion v lay conctusiones contenidas en esta publicacion no reticjan,
necesiriimente, el punto de visey de las entidades mencionads anterorion e,
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FOREWORD

Wc are pleased to present this report, highlighting some of the
achievements of CIAT and its nutional program partners during
1987. The brief vignettes represent only a sample of a large range of
activities and accomplishments during the past vear. Through this small
window, it is possible to get a glimpse of a dvnamic and productive
institetion that nrovides backup sapport for. and works in close
coilaboration with, national agricultural rescarch and development
institutions. As these examples demonstrate. owr colluborative activities are
having a growing impact on agricultural productivity and human welfare in
many countries around the globe. We dedicate this report to the large
number of hard-working emplovees that make up the CIAT tamilyv and to
the large body of donors whose consistent support has made this continuing
impact possible.

Many of the rescarch results reported this vear demonstrate the
importance of genctic resources. CIAT is the largest repository of the
world’s gencetic resources in Phaseolus beans, cassava, and tropical pastures,
CIAT holds this important germplasm bank in trust as a heritage of
mankind. However, it is not only held for future generations, but is also
available to any nation or rescarch institution for use m their rescarch
programs. 1987 was an important vear for the germplasm bank because the
first shipment of 4000 bean accessions was sent to FMBRAPA in Brazil to
begin the process that will eventually end in having the entire Phascolus
collection duplicated for security, Tt will be stored in Brazil's national
rescarch program’s facilities. These collections, being significant sources of
genetic materials, comprise a basic tool for breeders involved in crop
improvement activitics. The highly promising developments in rescarch for
bean weevil resistance demonstrate the importance of collecting wild
accessions. Wild accessions provide a pool of germplasim different to that of
cultivated accessions. As such, they provide a source of unique genetic
materials which may help solve genetic problems that cannot be solved by
using cultivated materials. Centrosema acutifoliun is an example of how a
collection can make previously undomesticated species available: in this
casc, as a highly promising new component of improved pastures, Thus, the
genctic resource base held at CTAT represents an important contiibution to
increased agricultural productionq in this and future penerations,

The section on the Cassava Program retlects its international nature, with
progress being made in developing countries of the Americas, Afvica, and
Asia. It also shows Fow an international cenier with a global mandate for a
crop- especially one that is not grown in industrialized. temperate-zone



countrics and that has been neglected in carlier research efforts - conducts
research of a strategic nature to uncover basic knowledge about the plant.
Such new knowledge has great practical implications for future research
and development activities. bor example, program scientists have
discovered that cassaviis one of the most elficient converters of solar
cnergy to carbohvdrates The Progran is now collaborating with national
programs in onfarn rescarch o see how new varictios ol cassiava behave
under conditions of intercropping, especially with maize. Pilot projects
mitiated with national research and development institutions in several
countries are improving the processing and marketing of traditional and
new cassava products, thereby making the crop an attractive option for
small tarmers with imited resources.,

Varictal improvement continues to be an mmportant activay in all four of
CIAT s commodities. Although CIAT does not name or release varietics, s
rescarch has led to national programs naming and releasing varieties based
on CEATN materials. For example, Thailon.d released Ravong 60, a
promising cassava varicty, in honor of the King™s sixtieth birthday:
Colombia released 1lanero and Vichada, o pasture grass and legume,
respectivelysand in Latin Amarica, 24 new rice varieties were released, 12 of
which were selected from CITATS materials. The other 12 were selected
from crosses made by national programs they constitute a significant step
i the progress national programs are making in developing their own
varictal improvement programs.

Fhe activities summarized in the report reflect an essential balance
between resource conservation, strategic research. and technology
component development. All aim to support national programs’efforts to
develop and adopt technical innovations that will increase the productivity
and mitk i their countries.,

of beans, cassava, rice. beef,

W W7 rees
John [.. Nickel William E. Tossell
Director General Chairman of the Board



PRESENTACION

N' 0§ complace presentar este informe destacando algunos de los logros
del CIAT y de los programas nacionales que con él colaboran, Sus
breves bosquejos describen s6lo una muestra de la gran cantidad de
actividades y realizaciones en el ano pasado. A través de esta pequena
ventana se aprecia una institucion dindmica y productiva que apoya y
trabaja en estrecha colaboracion ¢on instituciones nacionales de
investigacion agricola y de desarrollo, Tal como lo demuestran los ejemplos
citados, nuestras actividades de colaboracion tienen cada vez mayor
impacto en la productividad agricola y el bienestar humano en muchos
paises del mundo. Dedicamos este informe al gran nimero de empieados
consagrados que contorman la familia CIAT y al numeroso grupo de
donantes cuyo apoyo continuo ha hecho posiblie tal impacto,

Muchos de los resultados de investigacion de este ano demuestran la
importancia de los recursos genéticos. El CIAT tiene el depdsito mas
grande del mundo de recursos genéticos de frijol Phaseolus, yuca, y pastos
tropicales, Este banco de germoplasma cstd a cargo del CIAT pero es
patrimonio de la humanidad. Sin embargo, no solamente existe para
generaciones futuras sino para cualquier nacion o institucion que lo
requiera en sus programas de investigacion. El ano 1987 fue importante
para el banco de germoplasma por el primer envio de 4000 accesiones de
frijol a EMBRAPA en Brasil, para iniciar un proceso que culminard con la
duplicacion, por razones de scguridad, de toda la coleceion de Phaseolus

U almacenamiento en las instalaciunes del programa nacional de

investigacion en Brasil. Las colecciones, fuentes importantes de material
genetico, son una herramienta basica para los fitomejoradores. Los
promisorios avances en la investigacion de la resistencia del frijol al LOrgojo
demuestran la importancia de recolectar accesiones silvestres. Estas
constituyen una reserva de germoplasma diferente al de las accesiones
cultivadas, y son una fuente inica de materiales genéticos que pueden
ayudar a solucionar problemas de este tipo, lo cual no siempre se logra con
materiales cultivados. Centrosema acutifolium es un ejemplo de como una
coleceion puede aportar una especie no domesticada previamente “en este
Caso como componente muy promisorio en pasturas mejoradas, Por eso los
recursos gencticos que se almacenan en el CIAT son una contribucion
importante a la mayor produccion agricola para la actual y futuras
generacliones,

La seccion sobre el Programa de Yuca refleja su naturaleza internacional
con avances en paises en desarrollo de fas Américas, Asia y Africa,
Fambicu ruestra como un centro internacional con responsabilidad global




porun cultivo-—especialmente uno que no se cultiva en paises
industrializados de zonas templadas y que habia sido olvidado previamente
pur la investigacion— realiza estudios estratégicos para obiener
conocimientos basicos sobre una planta. Por ejemplo, los cientificos del
Progra=na han descubierto que la yuca es uno de los mas eficientes
convertidores de energny solar en carbohidratos. El programa esté
colaborando con programas nacionales en invest 24C10Nes en Lncas para
bservar como se comportan nuevas variedades de yuca en asociacion con
otros cultivos, especialmente maiz, Proyectos piloto con instituciones de
investigacion y desarrollo en varios paises estan mejorando el

nercadeo de productos tradicionales y nueyos de yuca, d

procesamiento

tal lorma que su cultivo datrdaiga a los pequenos agricultores con recursos
|

Ihmitados

El fitomejorarmy/nto es todavia una actividad importante de los cuatro

programas del CIAT. A pesar de que éste no nombra ni libera variedades.
sUs investigaciones han llevado a programas nacionales a nombrar o liberar
variedades provenientes de materiales del CIAT. Por ejemplo, Tailandia

fibero una variedad promisoria de vuca, Rayong 60, ¢n honor del

sexagesimo cumpleanos del Rey, Colombia liberd el pasto Llancroy la

leguminosda Vichada, v en América Latina se liberaron 24 nuevas variedades
de arroz, 12 de éllas seleccionadas de materiales del CIAT, y las otras 12 de
chos por los programas nacionales-un progreso significativo en el
desarrollo de sus propios programas de fitomejoramiento,

Las actividades resumidas en el informe reflejan ¢l equilibrio esencial

entre la conservacion de recursos, la investigacion estratégica, v las
tecnologias para el desarrollo. Todo ello en apoyo a los esfuerzos
nacionales para desarrollar y adoptar innovaciones técnicas que aumenten

la productividad del frijol, la yuca, el arroz, la carne y la'lectie

\/
(.Ju]]l': .. Nickel William E. Tossell
Presidente de la Junta

Director General
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he CIAT Rice Program is concerned with rice production in

Mexico, Central and South America, and the Caribbean.
The Program collaborates with both the International Rice Rasearch
[nstitute (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 1CA
(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 eifort is now being made to strengthen the capabilities of
national programs to develop integrated crop management methods in
addition to their varietal improvement programs.

10! Programa de Arroz del CIAT se ocupa de la produccion de arroz
ein México, Centro v Sur América y el Caribe.
El Programa colabora con el Instituto Internacional de Investigacion
en Arroz (IRR1) en programas de investigacion en arroz a nivel global,
y con el Instituto Internacional de Agricultura Tropical (II'TA) en dreas
de interés rautuo. También hace parte de la red de especialistas
arroceros agrupados bajo ¢l Programa Internacional de Pruebas de
Arroz (IR'TP) patro¢ hado por el PNUD, Mediante esta labor
colaborativa se distribuyen lineas resistentes o tolerantes a los
principales problemas que limitan la produccién de arroz en la region.

La mayor parte de las investigaciones de campo del Programa de
Arroz se realizan en las estaciones experimentales de Santa Rosa y La
Libertad, en Colombia. Estas pertenecen, respectivamente, a
FEDEARROZ (Federacion de Arroceros) e 1CA (Instituto
Colombiano Agropecuario). Alli se producen lineas resistentes o
tolerantes a enfermedades, plagas, v condiciones edaficas y climaticas
de las diversas regiones de América latina,

En 1987 se liberaron 24 nuevas variedades en América Latina, 12 de
las cuales fueron seleccionadas de cruces hechos pOr programas
nacionales— prueba del progreso que han logrado éstos en
litomejoramiento. Actualmente se estan fortaleciendo estos programas
en el desarrollo de métodos integrados de manejo del cultivo, ademss
de los de fitomejoramiento.




RICE RESEARCH LOOKS TO
THE FUTURE

LA INVESTIGACION EN
ARROZ MIRA AL FUTURO

In order to develop rice lines better adapted
to the biotic and abiotic stresses of Latin
America. the CIAT Rice Program has moved
most of its rice-breeding activities cast of the
Andes, o the edge of the Colombian 1.lanos
near Villavicencio, This is the heart of
perhaps Colombia’s most important rice-
producing regton. Work is done on two
stations: Santa Rosa, a 26-hectare favored-
upland site purchased tor CIAT by the
Colombian Rice Growers Federation
(FEDEARROZ): and La Libertad, a
rescarch station belonging to the Instituto
Colombiano Agropecuario (1CA).

UNIQUI STTES

[he Rice Program moved to the region
because, unlike CIATS Palmira
headquarters. the arca is a discase *hot spot.’
The high rainfall (as much as 3000 mm/ year)
and hizh humidity of the Llanos during the
growing scason arc favorable to the
development of rice blast fungus. Blast. the
most serious and widespread rice disease in
i.atin America, is endemic in the region.
Thus. rice breeding lines can be seleeted and
advanced under severe blast epidemics.

CIATT rice scientists developed a system to
screen for blast under natural conditions of
infection. Instead of artificially exposing
plants only once, they are continuously
exposed to the pathogen through the entire
arowth cyele. This allows researchers to
measure the resistance of the plants to the
blast fungus at the crucial, grain-filling stage
when the most serious losses usually oceur,
The first advanced lines from this process are
now being evaluated by national rescarch
programs and results are very encouraging.
4

:E: n busca de Hineas de arroz mejor
—sadaptadie a los estreses bidticos v
abioticos de andnca atine, ol Programa de
Artoz deb CUay ha s ladado T mavor
parte de sus actvidades de o mojoramidento a
tos Tlanos colombrianos en lon alrededores
de Villavicencio s ate oo e corazon de una de
Las regrones acracere mas impaorantes de
Colombra, AT < orabara cn dos eslaciones:
Santa Rosa, con 20 hectueas de woeino
tavorecido adquindas pare ol CEA T por la
Federacion Nacional de Artoceros
(BEDEARKOZ s Lo bibertad, eaa
estacion de vestigacton del Instituto
Colombrano Avropecuario (1CA),

STTOS APTOS

FILPrograma de Arros traslado sus
Hvestigaciones &oestit region poi sualta
mcidencide ¢ ermedades que no se daen
L sede de Palmira. Ta alia pluviosidad (hasta
3000 mm al anor s huedad de Tos T lanos
durante Ly estacian de caltive Ty oreeen el
desarrolio de la procubaia, endémica en esta
region v Lo entevmedid delarros mds prave v
dilundidacen “neica Lanna Do permite
selecctonar v neporar e ineas de artos bajo
condiciones de eprdermin wevera

Fos cientilicos del CEAT desarrollaron un
sisteni de seleccion en condiciones naturales
de mfeceton de pivientavio, b o tugar de
exponer a cHa s plantas por una solbia ves.
Las exponen continnamente al patdeeno
durante todo el oelo de cultivo 1o permite
medir suresstencn o honeo ae fa prienlaria
cnelmomento craciad del Henado del yrano,
cuando se prode snlae pérdidas s serias.
Los proprativa, nacionales de investipacion
vicestan cvaluando Lo primeras lineas



Different rice genotypes are
heing grown ar CIA4 T,
Broadening the genetic bave
reduces rices vulnerabiuy 1o
diseases and pests.

. v fo
r il

Ssiedades v gl

HIGH RELIABILITY

The disease data from these sites are reliable.
The performance i the Colombian sites
allows relatively confident prediction of their
performance w similan discase-prone sites in
Latin Amernea. Thus, the Rice Program is
able to provide national proprams with
information on discase reactions,

Other discases routinely studied at
epidemic levels on the two stations are leaf
seald, grain discoloration. and brown spot.
While these are not as important as blast in
terms of production Tosses, by screening at
suchoa high level, breeders can be sure that
the Hines they seleet are not highty susceptible
to these discases.

Reliable evaluation are not the only
advantages of selecting and advancing

avanzadas ¢ este proceso con resultados
muy afentadores.

ALTA CONEFIABILIDAD

Fos datos sebre enfermedades asi obtenidos
son muy contiables. Bl comportamiento de
tas mismas cnclos sitios colombianos permite
predectr con relativa certezi ol desempeio
detarroz en zonas summibares de Amdrica
Patina, Patactormactdn puede asi ser
sumnimstrada per of Prograai de Arroz a los
DroRFaus Sacionales,

Gitras enformcdad s oprddnneas que se
estudion rurinarionente vn as dos estaciones

son el escaldado de fenopn of manchado del

prino Vi belnantosnorioss Aungue no

OUUNMOT T LTy dsconio o

pirculana, Jo seleceron aoste nivel da

N



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

6

In order to select blast-resistant rice, plants must be subjected
1o high disease pressure, as is being done in Santa Rosa.

Para seleccionar lineas résistentes a
de arroz se someten en Santa Rosa a alta presion de la

enfermedad

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

La evaluacion confiable de enfermedades
no es la unica ventaja de la seleccion en estas
estaciones, Sus singulares caracteristicas de
suelos permiten la seleccion de plantas para
diferentes dreas de cultivo. En Santa Rosa. la
acidez del suelo y la pluviosidad son similares
a4 las condiciones de secano favorecido en
varios lugares de América Latina. Los
matertales adaptados a estas condiciones se

adaptan bien a la irrigacion y viceversa.
LA LIBERTAD

Los suelos de la estacion La Libertad tienen

buen drenaje, muy alto contenido de

aluminio y son extremadamente dcidos. Esta




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 semicommercial conditions.

BRCADENING 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

combinacion permite a los mejoradores
seleccionar lineas que se adaptan bien a las
sabanas y a los sistemas de secano del trépico
latinoamericano. Se estan ensayando alli
varias lineas tolerantes, obteniéndose, en
condiciones semicomerciales, rendimientos
de 3.0 a 3.5 toneladas por hectarea con
empleo limitado de fertilizantes y
plaguicidas.

AMPLIACION DE LA BASE
GENETICA

LLa base genética del arroz en América Latina
es estrecha. Por ¢llo, el uso de germoplasma
de secano, especialmente de origen africano,
es uno de los primeros pasos del Programa
de Arroz para su diversificacion.

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

Loy suelos extremadamente dcidos de La Libertad son excelentes en condiciones de riego

para seleccionar lineas resistentes a toxicidad de hierro.




At Santa Rosa, spreader rows infected with rice blast are sown in advance to uniformily diffuse the disease
1o the lines under evaluation. The heavy disease attack helps identify resistant lines.

de surcos diseminadores de piricularia permite la difusion uniforme de la

aanta rib“1.'J 117} Wi ".'.J ra lIn“."g"...

nfermedad agias fineas bajo seleccion identini anda a las resistenie
[nicialmente, el Programa se concentrd en
desarrollar germoplasma para dreas irrigadas
altamente favorecidas. Ahora el énfasis estd
integrated crop management systems. The en cl. germoplasma para un amplio rango de
environmental diversity at both the Santa ceosistemas y en el diseno de sistemas
Rosa and La Libertad experiment stations is inlugrndns de manejo. [:u_w n.rnnriicinlnus
suitable for the Program’s newly expanded ambicntales en las estaciones experimentales
activity. de Santa Rosa y La Libertad son ideales para
Santa Rosa and La Libertad are playing esteiproposito. _
an increasingly important role in training. Ambas estaciones estan jugando un pl‘ipl.'[
Both stations are excellent training grounds c;nd;} \-'u'f.”mzlx importante en la capacitacion
for national program scientists who wish to de C'L‘“'”W_“S nacionales quc St preparan
assume more responsibility in varietal para asumir mas r:csponsuhflulud%’ﬁ en
improvement, crop management research, mejoramiento varietal y en investigacion de
and development. manejo y dcs;u'r.c_llln del cultivo,
These sites are therefore contributing to Las dos estaciones estan contribuyendo asi
the expansion of sustainable rice production a elevar la produccion y productividad
and productivity by their work with new sostenida del arroz mediante el (fL‘h(ll'I'Uu('} de
germplasm and appropriate production .L’L'I'IT'IHI[)]ithlHl, I'u tgcnn!n_giu de produccion
technology and information. apropiada y la informacién,

8




SCREENING FOR DISEASE-
AND PEST-RESISTANT RICE

PRESFLECCION DI
ARROCES RESISTENTES A
INFERMEDADES Y PLAGAS

——

Dcvcloping and improving methods to
evaluate germplasm is one of the Rice
Program’s major activities. Good screening
methods allow for better characterization of
rice breeding lines. Only lines resistant to
specific problems endemic to a particular
production arca are therefore distributed for
further evaluation. National research
programs can use these methods to evaluate
materials in their own countries.

FIELD SCREENING

FField sereening for some discases and soil
constraints is done at two ecologically
different sites in Colombia: Santa Rosa and
I Libertad. The former corresponds to
irrigated and favored upland regions: the
Liatter to the savannas and Cerrados of
tropical South America. These sites.
deseribed in the preceding article, contain, at
severe levels, many of the serious discases
that limit rice production in Latin America,

FFor discasce, soil. and grain-quality factors
that cannot be evaluated in the field, a
number of special methods have been
devised. These methods focus on the *hoja
blanca’ (white leaf) virus, sogata lealthopper,
teafminer Hydrellia sp., low temperature, soil
iron toxicity, and specific grain and cooking
quality requirements important to Latin
Americai consumers.

IFor the hoja blanca virus, special colonies
of the insect veetor have been raised which,
when released in ficlds containing the
breeding lines to be characterized, ensure a
reasonably uniform infection. The susceptible
tines can be distinguished readily from
resistant lines,

I desarrotlo v mejoramiento de métodos

para evaluar germoplasmia os una de las
principales actividades del Proprama de
Arrozo Encbuen mctodo de preseleceion
permite caracterizar e de ejoramicnto
de modo gue Sy agacin. con resstencia o
problemas endenncos especiticos Hepuen al
drea objetivo para contimu su ey dluacion,
Fos prograniaes macronales de mvestigacion
pucden usiar estos mctodos para evaluar sus

propoos materiales.
PRESELFCCION DE CAMPO

Para ciertas enternedades v prablemas del
suclo se e prescleceion de campo e dos
sttios ceologicamente distintos de Colombia
santa Rosa v ba Libertad. 1 pomero
representa regiones de nego wosecano
Lavorecidor el segundo, Tas sabanas
cerrados de Suramérica tropical. Fnestos
sttios, deseritos anteriormente. iy altos
niveles de fas entermedades gue miis afectan
la produceron delarroz en Amdrica Latina,
~ehan desarrollad o algunos mctodos
cspectales, que no se pueden reslizar en el
campo. para evaluar enfermedades
caracteristicas del suclo v del grano tales
como el virus de Ta hoja blancas el saltahojas
sogata, el burrenador de hojas hvdretiia
CHvddrellia spo. bajas temperaturas, toxicidad
de hierroo v cahdad colinara del grano, tan
importante estacaltuma para los
consumidores en Amdéricen Latina,

Para el virus de fa hoja blances se erian
colonmas espectales del mseeto vector las
cuales se liberan entve las lineas de
mejoramiento iser caracterizadas y permiten
una mfeccton razonablemente uniforme que



SCREENING FOR INSECTS

Screening for insect tolerance is more
complicated. First, a method to ensure
repeatable, adequate levels of infestation was
developed, followed by a way of measuring
resistance. For example, for tiic plant
hopper, Sogatodes oryzicola, colanies are
mass-reared in cages. The plants are then
placed in the cages and so exposed to heavy
feeding pressure. Some lines are killed while
others survive,

Scientists believe that some kinds of
resistance are better than others. If a plant is
tolerant, insects may survive and multiply on
their host and, yet, cause little damage.
Because host-plant tolerance is incorporated
into integrated pest management, natural
predators can help keep plant hopper levels
below economic damage thresholds without
the use of pesticides.
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Insect vectors of the *hoja blanca’
virus are reared with infected rice
plants. At CIAT, the veciors are
Wil releas d among different rice lines
1o evaluate the plants ' reaction to
the disease,

Los insectos vectores del virus de
la hoja blanca se crian en plantas
infecradas v se iberan en CIAT
Yoentre vartas lineay de arroz para
evaluar lay reacciones de éstas a la

enfermedad,

factlita la identificacion de las lineas

resistentes.
PRESELECCION POR INSECTOS

LLa preseleccion por tolerancia a insectos es
mas complicada. Primero se desarrolld un
metodo para obtener niveles adecuados y
replicables de infestacion, seguido por otro
para medir la resistencia. En el caso del
saltahojas Sogatodes oryzicola se erian
masalmente colonias en jaulas donde se
colocan las plantas para exponerlas a una
fuerte presion devoradora. Algunas lineas
mueren y otras sobreviven.

Algunas formas de resistencia son mejores
que otras. Si una planta es tolerante, los
insectos pueden sobrevivir y multiplicarse en
ella, haciéndole poco dano. Con un manejo
integrado de plagas que incorpore tolerancia
de la planta hospedante, los depredadores




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 pesty

luan las lineas de arroz en

(e crecirieni o por Su resisiencia d

enfermedades v plagas

naturales pueden mantener los niveles de
saltahojas por debajo del dano econdmico sin
necesidad de pesticidas.

La tolerancia es menos arriesgada que |95
niveles muy altos de resistencia de la planta,
los cuales diezman 1os insectos. Asi los
depredadores naturales pierden su alimento y
mueren o se alejan. Sin embargo, la evidencia
experimental y la experiencia asiatica indican
que los saltahojas pueden superar facilmente
altas resistencias, y sin depredadores
naturales sus poblaciones resurgen hasta
alcanzar niveles de dano econdmico,

El barrenador de hojas hydrellia puede
causar pérdidas econdmicas a las variedades
de riego susceptibles, Un método
semicontrolado de preseleccion de campo
evalua las lineas por su dafio asi como por su
capacidad de recuperarse del ataque. Un
dano leve seguido por una recuperacion




o B R e g
At CIAT, different rice lines are being evalu
Species )

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
carlier 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 f{lowering,

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

12

ued for resistance to the leafminer (Hydrellia

rapida hace innecesarios lns pesticidas y, por
lo tanto, permite que los depredadores
naturales v pardsitos controlen la hydrellia,
BUSQUEDA DE OTRAS
TOLERANCIAS

En regiones templadas las temperaturas bajas
pueden perjudicar el establecimiento del
arroz. Los cientificos han desarrollado una
torma de distinguir las lincas cuyas plantulas
toleran las temperaturas bajas del suclo y del
agua. Esto permite sembrar Lemprano y aun
asi obtener buen establecimiento. Al sembrai
mas temprano las variedades precoces se
deben cosechar antes de que legue el frio al
inal de la estacion, Las temperaturas bajas
durante la floracion pueden afectar
seridmente ]-"I'\ flfl’l[rll']lli'l']lll‘-.

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




The effects of cooking on new rice varieties can influence their acceptance. For example,
Latin Americans usually prefer fluffy, non-sticky rice (foreground).

El efecio del cocimienta en las nuevas variedades de arroz influye sobre sw aceptacion.

o (muestras al frente)

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.

tdores latinoamericanos, por ejemplo, prefieren generalmente el arroz suelio,

comun en Brasil, Colombia, Ecuador y
Venezuela. Los suelos dcidos de La Libertad
liberan al inundarse suficiente hierro para
danar el arroz. Un método de preseleccion,
desarrollado por los brasilenos y mejorado
en el CIAT, garantiza el envio de materiales
tolerantes a los lugares con este problema. El
método consiste en remover 10 a 15 cm de la
capa superior del suelo, mantener la parcela
inundada, y evaluar en etapa de plantula.

El aspecto trashicido del grano y su
esponjamiento al cocerlo son caracteristicas
importantes para los consumidores
latinoamericanos, Una cuidadosa evaluacion
de estas caracteristicas en ¢l material que se
envia a los programas nacionales ayudara a
que aquel sea acogido por los consumidores
luego de su siembra comercial.
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NEW RICE VARIETIES MOVE
TO THE FIELDS

NUEVAS VARIEDADES DE
ARROZ LLEGAN AL CAMPO

total of 24 new rice varieties were
Arcicascd in Latin Araerica 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 | 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
Zrowers.

Another Colombian variety, Oryzica I,
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
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e las 24 nuevas variedades de arroz

liberadas en América 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 la caracterizacion de sus
bancos de germoplasma y de sus colecciones
de trabajo y los estimula paia que hagan sus
propios cruces. El Programa de Arroz
tambicn 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
Prucbas de Arroz (IRTP)—un programa
linanciado por el PNUD para difundir las
investigaciones en arroz en los paises en
desarrollo. EI CIAT apoya este programa
suministrdndole su sede regional. Algunas de
las variedades de los viveros del IRTP ya
habian sido liberadas en Colombia,

CALIDAD MEJORADA

I'al es el caso de Metica |, liberada
inicialmente por el Instituto Colombiano
Agropecuario (ICA) en 1981, y
posteriormente en Brasil y México. En Brasil
Metica [ rindid mas que las otras variedades
de riego ensayadas en los estados de Rio de
Janeiro, Goias, Piaui y Mato Grosso. Su
aceptacion comercial v su tolerancia a la
piricularia son de especial valor para los
arroceros brasilenos,

Otra variedad colombiana, Oryzica I, 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, liberd a
Oryzica 3, que rinde mas que sus




Harvesting seed from Oryzica 3 recently released in
Colombia by 1CA. 1t is important that there is
enough seed to meet farmers' demand at the time of
release.

le. Oryzica S, liherada

recientemente en Colombia por el 1CA. Ex

con suficiente semilla para

aal momenio de g {ibergcion

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
carly 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 de IR
5853-118-5 para liberarla como Saavedra,
Panama libero sus dos primeras variedades,
ambas adaptadas a secano favorecido,
aunque una de ellas (Panama 1537) también
€s apta para riego. Su principal ventaja es su
tolerancia a un amplio rango de
enfermedades, ademés de su buena calidad
de grano, excelente vigor inicial y alto
potencial de rendimiento.

Ademas, cinco variedades de secano
tueron liberadas por cientificos brasilefios
quienes buscan resolver algunos problemas
de la produccion en secano tales como la
susceptibilidad a la piricularia y al estrés 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 varietics 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

Argenting Villaguay P.A.
Guayquirard

Dominican Republic Juma 61

Chetumal A-86
Palizada A-86

Mexico

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

Las 24 variedades ltheradas en América Latina en [UR7

incluyeron la Panamid 1048, en primer plano.

ACELERANDO EL PROCESO

Aunque la liberacion de variedades ha
aumentado en la region, el proceso mismo es
demorado. Muchas de las variedades
liberadas han sido ensayadas y evaluadas por
mas de una década, Tales demoras privan a
los agricultores de los beneficios del nuevo
material, Esto puede ser particularmente
COSLOSO para un pais cuando la nueva linea es
mas resistente que aquélla en uso, lo cual
hace que los agricultores pierdan
Innecesariamente rendimientos o tengan que

Variedades de arroz producidas por programas nacionales de
América Latina y liberadas en 1986-1987,

Pals Nombre
Cultivo de secano
Brasil Araguaia

Centro América
Cuiabana
Giuarani

Rio Paranaiba

Cultivo de riego y secano favorecido

Brasil BR-IRGA 412
BR-IRGA 413
Arpenting Villaguay P.A,

Guayquirard
Juma 61
Chetumal A-86
Palizada A-86

Republica Dominicana
México




Rice lines from the IRTP nurseries that were released for irngated and favored upland culture in Latin America,

1986-1987,

Country Name Designation

Bolivia Saavedra IR 5853-118-5

Brazil EMPASC 105 Taichung Sen Yu 195

Colombia
Dominican Rep,
El Salvador
Guatemala
Mexico

Panama

EPEAL 101
EPEAL 102
Metica |

Oryzica 3

Juma 62

CENTA 4

ICTA Polochie
Huimanguillo A-87
Panama 1048
Panama 1537

P 921-57-2-2-3-18

P 1342-6-6-M-1-2M-3

P 1035-5-6-1-1-1M

P 223} F4-138-6-2-1-1B
IR 2153-276-1-10-PR509
P 1429-8-9M-2-| M-5

P 1429-8-9M-2-]1 M-5

P 1035-5-6-1-1-1M-OHui
P 1381-1-8M-2-1B-CH4
P 2062 F4-17-33-1-RH1

Lineas de arroz de viveros del IRTP liberadas para cultivo en riego ¥ secano favorecido en América Latina, 1986-1987.

Pals Nombre

Designacion

Colombia
Rep. Dominicana
El Salvador

Ciuatemala

Saayedra
EMPASC 105
EPEAL 101
EPEAL 102
Metica |
Cryzica 3
Juma 62
CENTA 4
ICTA Polochic

IR 5853-118-5
Taichung Sen Yu 195
P 921-57-2-2-3-1B

P 1342-6-6-M-1-2M-3

P 1035-5-6-1-1-1M

P 2231 F4-138-6-2-1-18
IR 2153-276-1-10-PR 509
P 1429-8-9M-2-1 M-5

P 1429-8-9M-2-1 M-5

Meéxico Huimanguillo A-87 P 1035-5-6-1-1-1M-OHuj
Panama Panama 1048 P 1381-1-8M-2-1B-CH4
Panamd 1537 P 2062 F4-17-33-1-RH |

incurrir en los costos de agroquimicos
importados.

Es importante que el germoplasma
mejorado llegue rapidamente a los
agricultores. Una estrecha cooperacion entre
la investigacion, la extension 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, Ademés,
en cooperacion con la industria de semillas,

[t 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.

la multiplicacion de semilla bésica y
tundacion de lineas promisorias durante sus
ultimas etapas de evaluacion puede acelerar
el proceso. El Programa de Arroz esta
trabajando con varios programas nacionales
de la region para poner en practica estas
actividades.
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n recent years, as a result of population and urban expansion, the

Latin American cattle industry has shifted from fertile lands to less
fertile, underused, marginal lands. In response to this shift, CIAT?
Tropical Pastures Program develops and promotes low-input pasture
technologies for Latin America’s acid soils. [t aims to increase beel and
milk production and at the same time to conserve or improve the soil
resources of the tropics.,

Much of the technology is developed within an international tropical
pastures evaluation network. As part of the network’s activities.
scientists rom national research and development institutions from all
over Latin America routinely conduct adaptation and grazing trials at
more than 200 sites.

The Program develops productive and “sustainable’ pasture
technology to intensify farming systems and raise preductivity in the
savannis and to reclaim degraded lands in the huinid tropics.

Cunm resultado de Ta expunsion urbana v de poblacion en afios
recientes, fa mduostria ganadera latinoamericana se ha desplazado
de Tas tierras tevtles hacia las menos (rtiles, subutilizadas v marginales,
Enrespuesta a ese cambio. el Programa de Pastos Tropicades desarrolla
Y promuceve weenologia de pastos de bajos insumos para los sucelos
acidos de Amcrica Latina, Su proposito es aumentar faproduccion de
carne v leche conservindo s ncjorando al mismo ticnipo los recursos
edaficos de los trdpicos.

Una red internacional de eviduacion de pasturas rropicales desarrolla
gran parte de da tecnologrie Fancesta tarea, los cientificos de las
mstituctones nacionales de mvestigacion v desarrollo de toda América
Latma readizan ensayon ratinarios de adapracion v pastoreo en mis de
200 sition,

L1 Programa desarrotla teenologia torragera productiva v
sustentable” para mtensificar los sistenias agricolas v aumentar la
productividad en las sabanas v recuperar terras degradadas en el
tropico humedo,



"VICHADA A NEW LEGUME
FORTHE SOUTH AMERICAN
SAVANNAS

"VICHADA. NUEVA
LEGUMINOSA PARA LAS
SABANAS SURAMERICANAS

Ccmm.wmu acutifolium, a wild legume
collected in 1979 in the castern plains
(Llanos Orientales) of Colombia, could help
turn vast arcas of underused South American
savannas into highly productive grazi,g
kinds. Named *Vichada,” after the river from
which the region where it was found takes its
naime it exceptionally well adapted 1o acid,
mbertile soils, and maintains productivity
through most ol the div season.

Followig seven vears of trials by CIA']
and the International Network for I'ropical
Pastures Fvaluation. it was released in 1987
by the Instituto Colombiano Agropecuario
(1CA).

The flat, grassy savannas tha COmMprise
270 million heetares of Colombia, Bragil.,
Gravana. and Venezuela have been used to
graze livestock sinee the davs of the
conguistadors. But. comipared to modern
cattle ranches, these frontiers are now
gargantuan systems of inetiicicney. It takes
about cight hectares to support one cow
because the native grasses are nutritionally
deticient: after being burned (a common
practice in the Llanos). the grasses become
unpalatable within few weeks of regrowth;
the tropical evele of rainy and dry seasons is
demanding on cattle which lose welght
during the dryv season,

By nsing Vichada and “Carimagua
(Andropogon gavanus), a vigorous and
nutritious grass native to Nigeria, -2 adult
animals can be supported on only one
nectire of land. Thus, where cight hectares of
native pasture fed one cow . more than 15
antmals can be grazed on the pasture
assoctation. The combination produces
mdividual weight gains in the order of 40

20

Cunlm.wmu acutifolium, una leguminosa
stlvestre encontrada en los lanos
Orientades de Colombia en 1979, podiia
avudar a converur vastas sabuanas
sebutihzidas de Susinerica cn prderas
producivas Do lenanmonn, Hamada
“NVrchada” por el rone diasa nombee ala
reeton donde se Jidlo e adapta tns bien a
tos suelos aordon comiternles s mantiene su
productsdad durinte b esionng s,

Despucs de siete aivos de crivanvos en o Red
Internacionad de Foiduacon de Pastos
Fropreades. L Tevanmmosa tue hbherada por ¢l
Institnto Colombianeg Neropecuasio (1CA)
en YT

Los 270 nuifones de eciireas de sabana
plana v herbosa cn Colombin, Braal,
Cruyana v Nenesuela n sido wthzados pitra
laganaderia desde T Conguite, Pero en

B panadena, conparada con

CSLOS Lerritoron
las explotaciones vroderas, o de cnorne
ineticicnen. Se tecesiton cerea de o ocho
hectareds para crar ana v poes fos pastos
nativos son poce putinoos, Poco despuds de
L quema bos pasion prerden o palatabilidad,
vaestose aerega el aelo tropeal de
estactones Hiviosis v <eca Dirante esta
altna el sanindo prerde peao,

Aluulas Vichada s Carimagun”
(Andropogon gavanos ), una giamined
VIZOTOSL Y I provenicnte de Nigerna,
se pueden crar Ta S anumales adultos en una
sola hectirea, Con e combimicion se
podian alimerio mas de by annales en las
TS Ocho bec b gue antes
almmentaban una solores Ta combinacion
produce sanincie de peso por animad G0
mayores que con fos pastos narivos. Las

ganancias por heetoea podeian aleanzar los
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Llanero (Brachiaria dictyoneura) and Vichada
(Centrosema acutifolium) form a good pasture
association for the tropical American savannas
because of its tolerance to different grazing
management systems,

The association of Carimagua fAndropogon
pavanus) and Vichada (Centrosema acutifolium)
is very productive in poor, acid soils, and can
support -2 adult animals per hectare.

ctacton de Carimagiia | Andropogon

nuslcon Fichada (Centrosema acutifolium} Planero (Brachiaria dictyoneura) v Vichada

suelos doldoy v pobres, (Centrosema acutifolivm) forman wna buena

wile sostener de [ a2 animales por hectirea asoctacion para las sahanay de América tropical
por s tolerancia o distintos sistemays de

Jrastoreo

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 the 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 A4.
gayanus alone,

Centrosema acutifolium considerably
increases pasture biomass. The legume
proportion, of course, varies with the season;
it 1s lower during the dry season, when
animals prefer it to the grass, and higher
during the rainy season.

180-360 kg/ano comparadas con solo 15 a 20
en la sabana,

A pesar de la fuerte v larga estacion seca
de 1986, las pruebas mostraron que cl
ganado que pastaba un régimen de C.
acutifolium/A. gayanus mantuvo su peso
durante dicho periodo mientras gue aquel
que pastaba solo A. gayvanus perdia hasta 200
gramos por dia. Después de dos atios el
ganado que pastaba en ka combinacion C.
acutifolium/A. gayanus en la estacion
experimental Carimagua, Colombia
aumento hasta 670 gramos por dia diurante
las lluvias y 115 en la estacion seca—mucho
mas que con A. gayanus solo.

Centrosema acutifolium aumenta
considerablemente la biomasa de la pastura.
Su proporcion, por supuesto, varia con la
estacion: es menor durante la estacion seca,
cuando los animales la prefieren a la
graminea, y mavor durante la lluviosa.
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The legume is also compatible with
stoloniferous grasses such as Brachiaria
dictyoneura and 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

Centrosema acutifolium 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
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Centrosema acutifolium ev. Vichada
§ growing in and enriching native savanna
grassland.

La leguminosa también es compatible con
pastos estolonileros como Brachiaria
dictyonewra y B, decumbens, y tolera una
amplia gama de sistemas de pastoreo—una
importante cualidad para estas sabanas,

Los cientificos han encontrado también
que Vichada puede mejorar los pastos
nativos. En asociacion con éllos ha
producido, en un ano, ganancias medias de
500 g diarios por animal por hectarea, Esto
es bastante alentador pues sugicre que
Vichada podria asociarse con la sabana
nativa elevando el desempeiio animal y la
capacidad de carga a niveles similares a los
de pastos mejorados como A. gayanus o B.
decumbens,

UNA LEGUMINOSA FLEXIBLE Y.
PRODUCTIVA

Centrosema acutifolium es muy productiva en
suclos de sabana. En ensayos en Colombia
cubrié un 54% de la tierra a las 12 semanas
de sembrada. Su produccion de materia seca
fue de 2000 kg/ha a las nueve semanas de




during the rainy scason and 900 kg/ha
during the dry season. When grown in
association with 4. gayanus, the legume
contributes between 309 and 50% of the
total pasture forage.

The legume’s protein content and dry-
matter digestibility are high: 25% and 609-
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.

rebrole gurante la estacion luviosa v de 900

kg/ha durante ia estacion seca. En asociacion
con A. gayanis, la h‘:.:lll'tlllln\;l provec entre
0% y 50% del forraje total de la pastura.

El contenido de proteina de la leguminosa
y la digestibilidad de su materia seca son
altos—25% y 60-65%, respectivamente, a los
tres meses del rebrote. Su contenido de
tosforo, calcio, magnesio, azufre, cobre y
zine es también alto y cumple los
requerimientos del ganado en crecimiento \
en lactancia. A éste le gusta comerla.
especialmente en la estacidn seca, cuando la
digestibilidad y contenido de proteina cruda
v de 16sforo son bajos.

LLos cientificos del ICA y del Programa de
Pastos creen que la nueva leguminosa
contribuird a intensificar el uso de la tierra en
las sabanas haciendo posible ¢l engorde y la
produccion de leche en estas regiones

tradicionalmente usadas para cria.

Multiplving Vichada {Centrosema acutifolium) seed, Carimagua, Colombia.

Multiplicacion de semilla de Vichada (Centrosema acutifolium) en Carimagua, Colombia




‘LLANERO™ A NEW GRASS
TOLERANT TO SPITTLEBUG

‘LLANERO™ NUEVO PASTO
TOLERANTLE AL SALIVAZO

he most widely grown pasture grass in

Latin America is Brachiaria decumbens.
[Uis extensivély used in thie Brazilian
Cerrados, the Colombian and Venezuelan
Flanos and in some areas of the Amazon
pastn. In the Tast decade. 1w s so popular
with cattle ranchers that it was sown on 17
milhon hectares throughout Ladn America.

Uatortunately, B decumbens is highly
susceptible to damage caused by species of
spittlebug. Fhese msects feed by sucking
plant sap. removing plant nutrients, and
mjecting a toxin contained in their saliva.
Fhe combined effect can devastate a pasture,

Rescarch spearheaded by CTAT and the
Instituto Colombiano Agropecuario (1CA)
has led to the seiection and release in
Colombia of another tvpe ot Brachiaria
which tolerates spitticbug attacks. Brachiaria
dictvoneura, released in 1987 as Llanero, is a
good seed producer. resistant to drought and
burning. compatible with fegumes, palatable
to cattle. and tolerant to spittlebuns,

Fven though 8. dictvoneura is tolerant to
spittlebug damage, it is also an excellent food
plant for the isect and is capable of
supporting higher insect populations than B.
decumbens. However, given the many
excellent qualities ol B. dictvoneura, it
promises to be an exeellent addition to the
options available to growers in arcas where
spittiebug populations are maintained below
an cconomically damaging level by climatic
conditions or natural cnemies.

Brachiaria dictvoneura, which was
collected in castern Africi is well adapted to
the picdmont and similar well-drained
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I pasto mas caltivado en América Latina
es Brachiaria decimbens. Su uso se
extiende desde fos cerrados brasilenos hasta

fos Hanos colombranos v venesolanos
algunis sonas de b coenca anasonea, el
altimo decemao, debido o popualarndad
entre fos vanadero e sembrd on b7 nllones
de hectareas en Noenea Dt

Desatortunadamente of pasto es altamente
susceptble al damo s aneado por capecies de
sadivivzos b stos ieectos Chinpan b s,
estraen ot ntos de L planta eonnveaan
uti tosang contenida en o salica, con todo
orcual pueden devastar una pasiura,

PUBosticare © olombrano Aeropecuario
ON) s eb PN welecammaron  iberaron en
Colombrr otro tpo-de Bracino e que tolera
loataques ded salivasos Brachiaa
dicivoncura, hberadi poc 1N cn 1957 conel
nombre de U kmeros os buen prodncior de
semlas resestente b sequee ol quena.
compatible confegunimonas, padatable al
ganados v tolerante al salivaso.

Junto con sirtoicranan al sahivazo,
Planero tmmbien coeveclente alimento para
chimsectoy puede sostener v ores
poblaciones de este que B decumben,. Con
sus muluples cuahdades, B dhvononcura
promete constitt e tambirers en exeelente
opaion para-los cnlovadores en zonas donde
fas poblaciones de wadnazo estin por debigo
del el de dano coommca, bren sea por
condicrones chiaticas o por encimigos
naturiles.

Brachiarie dicrioncura, que proviene de
Afnca orentad, se adapta bren al predemonte
v L sabanas bien drenadas de América



savanna arcas of Latin America. Its
performance has been exceptional in
Colombia, its prime testing ground.

AUICA’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 «
day when used with the legume Centrosema
acutifolivm.

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 [eeding solely on grass lose much of
the weight they gained during the wet season.

A frothy, spittlelike mass, containing nymphs of the
spittlebug, surrounds the base of B, dictyoneura,
Protected, the nvmphs feed on the plant,
withdrawing water and matrients, and cause the
grass to yvellow, wilt, and die.

Las mnfas de salivazo, dentro de una masa
espumosa en la base de la planta de B, dictyoneuri,
CXLrden de Esta nuirimentos Vv agna cavsando su

amaridlamiento, marchites v muerte

Latina, Su desempeno ha sido excepcional en
Colombia, su principal lugar de ensayo.

En pruebas en La Libertad, estacion
experimental del ICA en el piedemonte
colombiano, Llanero produjo, en asociacion
con la leguminosa kudzi, aumentos diarios
de peso vivo de 490 gramos, equivalentes a
179 Kg anuales por animal. En Carimagua, la
estacion del ICA y CIAT llano adentro. las
ganancias fueron de 400 a 600 g diarios en
asoctacion con la leguminosa Centrosema
acutifolium.

LA ASOCIACION CON
LEGUMINOSAS

Las gramineas son especialmente compatibles
con las leguminosas, razon por la cual su uso
se esta volviendo muy comun en estas zonas.
Los cientificos recomiendan ciertas
leguminosas que mejoran el suelo al lijar
nitrogeno y proporcionan al ganado proteina
y energia, un factor a menudo critico en la
estacion seca, cuando los animales
aliinentados sélo 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 establishricnt phiasc,

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 savarnas ol Latin America. The new
grass gives cattle raisers another option to
improve the production of the
underdeveloped plains and the savanna
ecosystems.

The semierect growth of Llanero (Brachiaria dictyoneura) iy
conducive to association because legumes can expand and
wine through it

Elhdbito de crecinento semierecto del pasto Llanero
(Brachiaria dictyvoneura) permite que las lepuninosas se
extendun verezcan asociadas

estacion Huviosa. Cada dia mas ganaderos
aprecian el potencial de la asociacion de
gramineas v leguminosas. Llanero, por su
habito de crecimiento semierecto, se presta
para siembra con leguminosas
simultaneamente o varias semanas despucs.
Mediante manejo se logra que ambos
camponenies crezean equilibradamente
después de su establecimiento.

Llanero crece bien en zonas tropicales
desde el nivel del mar hasta los 1500 m, con
precipitaciones de 1500 a 3500 mm. Esto lo
hace apto para las sabanas de América
Latina, donde se constituye en una opcion

mas para mejorar su produccion.

dize A A 3 ' L
Addresing farmers during release field day, an 1CA
scientist describes the performance of Llanero
(Brachiaria dictyoncura).
Cientifico del 1CA describe a agricultores ¢l desemperio del

pasto Lianero (Brachiana dictyoneura) ef dia de su
libera 1on.




USE OF IMPROVED PASTURES
IS UP IN COLOMBIA

AUMENTA EL USO DEPASTOS
MEJORADOS EN COLOMBIA

For more than two vears the Colombian
Agricultural Institute (ICAY has been
promoting the development and use of
supertor grass and legume pastures in the
Colombrn Llanos (plains). The focus of this
pilot project is 100,000 hectares around the
Carimagua rescarch station which is jointly
operated by 1CA and CIAT and where
traditional agricultural extension programs
have never existed. The Tropical Pastures
Program and the Seed Unit of CIAT are
supporting the technology transfer project.

In the Tirst stage of the project.
Stvlosanthes capitaia cv. Capica seed were
multiplicd so that enough seed would be
available for offering to ranchers. Cattlemen
assoctations, public and private institutions
mvolved in the development of the Llanos.
and individuals coneerned with the area’s
growth were enlisted to help find ranchers
interested in participating in the transfer-of-
technology experiment. The response was
ouwtstanding, so much so that there were
more takers than there was seed.,

The project offered to provide cattlemen
with free technical advise on establishing
pastures and sced beds. Sced was provided at
cost from several sources.

In carly 1987, there were about 9 tons of
Capica seed available for planting. 1t was
sown in association with several grasses on
42 farms. totalling just over 2200 hectares.
Ranchers chose the grass they wanted to use
Heading the list was Andropogon gayanus
which has proven very successful in the
Llanos.

A few planted the grass in association with
other promising legumes, such as

[ Instituto Colombiano Agropecuario

(1CA) ha estado promoviendo ¢}
desarrollo s la ntihzaaon de pasturas
superiores e os Tlinos colombranos en los
altmos anos. Fste provecto piloto abarea
FO0.000 hectareas alrededor de La estacion
expertmental Carmmavia, operada
conjuntamiente por ¢l FCN Ve CEA T donde
hasta whora no e habian otrecido programas
de extension, FEPrograma de Pastos
Tropicades v Tn Umidad de Senntias del CTA]
Apovan oste pronecto,

Fo ke primera ctapa del provecto se
multuphed senilla de Soclosanihes capiiaia ov.
Chaprea para tener provision subicients o
disposicion de Tos ganaderos. T as
asoviaciones de ganaderos, s mstiticiones
publicias v privadas mvolucradas on el
desirrollo de tos Flanos v los particulares
mteresados cnosi crecimiento fueron
convocados para estimudar o fos ganaderos o
participar e el experimento de transterencri
de teenologinn Fu respuesta tue exceparonal.
hast ed grado DG Bubo naas sehoiiudes
que semtha disponible

EEprovecto otrecio a fos ganaderos
ASCSOTEL ecmed graturt en L preparacion de
sarcos desennlfas v establecnento de Las
pasturas. I aosemita, de diveras
procedencias, se vendio al costo,

A principros de T9S7 habi corea de v
toneladas de semlla de Capien disponiible, Se
sembrd en asovic T con virios pasios en 42
Fincas. que totahzaton mae de 2200 ha | os
ganaderos escogreron fos pustos gue
preferian, entre los cudes sobiesalio
Androposon cayanns, de macho Eato en los
Llanos,
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Seed production plots of Stvlosanthes capitata o)
Capica, being grown for cattlemen i the castern plams
(Llanas Orientales) of Colombia.

festvlosanthes Cupitata o

diros de los Llanas Oremaloy o

Areas cultivated with associations in ICA’s pilot project,

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

Un ganadero de los Llanos Orientales de Colombia
describe a otros ganaderos de la region su experiencia

con lay asociaciones de gramineas " lepuminosay

Association

Farms (no,) Area (ha)

A. gavanus + C. acutifolium cv, Vichada

A. gayanus + S. capitata cv. Capica

A, gavanus + C. acuiifolium + 8. capitata
. brizantha + S. capitata + P. phaseoloides
B. decumbens + C. acutifolium

B. decumbens + C. brasilianum

B. decumbens + S. capitata

B. dictyoneura + A. pintoi

B. dictyoneura + 8. capitata

Total

14
1718
27
20
64
25
297

1.5
80

0T N B — b = b

wn
A

2246,5

Areis cultivadas con asociaciones en el proyecto piloto del 1ICA.

Asociacion

Fincas Arca tha)

Lo gavanus + Cooacutifolivn cv. Vichada

I guvanus + S capiiara ov. Capica
Logayvanus + Cqeutifolivm + S, capitata
I brtzantha + S, capitata -+ P phaseoloides
Hedecumbens + C acutifolinm
B decumbens + o Brastlianim
Bodvchmbens + S, capita
Bedictyonenra + A- pintol

tictvoncira. NG capitaig

Fotal

14




A Small farmers, by using new pasture technology, will
benefit from more intensive land use,

Los Ifit‘qm‘.'}ru L‘.u“:;!r'nu LY fl'r'.n'e'fh laran con la

intensificacion del uso de fa terra resultante de la

nueva tecnologia de pasturas

Centrosema acutifolium cv. Vichada, C.
brasilianum, Arachis pintoi, and Pueraria
phaseoloides. But the majority of the
ranchers opted for the proven A. gayanus/S.
capitata association or stayed with familiar
grasses such as Brachiaria decumbens or the
newly released B. dictyoneura cv. Llanero.
More than 1800 ha were planted with A.
gayanus/S. capitata and about 400 ha were
planted with the association B.
decumbens/S. 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 Centrosema acutifolium 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.

Algunos sembraron el pasto en asociacion
con leguminosas promisorias, tales como
Centrosema acutifolivm cv. Vichada, C.
brasilianum, Arachis pintoi, y Pueraria
phaseoloides, Pero la mayoria optd por la
combinacion ya comprobada de A.
gayanus/S. capitata, o por pastos familiares
como Brachiaria decumbens o la
recientemente liberada B. dyctioneura cv.
Llanero. Mas de 1800 ha fueron sembradas
de A. gavanus/S. capitata y cerca de 400 ha
con la asociacion B. decumbens/S. capitaia.

Los cientilicos del CIAT y del ICA estan
optimistas por ¢l progreso del proyecto. La
siembra de un drea tan extensa es un primer
paso muy alentador hacia el logro de sus
objetivos: mostrar a los ganaderos los
beneficios de las buenas asociaciones de
pastos con leguminosas.

Los cientificos esperan estimular interés en
el uso de leguminosas, especialmente Capica
y la recién liberada C. acutifoiium cv.
Vichada. El impulso estd creciendo, a medida
que mas y mas ganaderos piden informacion
y semilla, El desafio para el proyecto es
mantenerse en crecimiento sin necesidad de
Mas recursos institucionales y con el apoyo
de entidades financieras y de fomento.

La multiplicacion 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
PASTURE-TESTING SITES

NUEVOS SITIOS PARA PRUEBA
EN CENTROAMIRICA

he Tropical Pastures Program’s past

focus was rescarching and developing
technology for the ucid. infertile soils of
South America where ranching is extensive,

Fhe first research site was in the
Colombian plains in 1972; the second was
established in the Cerrados of Brazil in 1977,
and the third in the humid tropics near
Pucallpa, Peru, in 1985, Since its beginning
in 1979 the International Network for
Tropical Pastures Evaluation (RIEPT in
Spanish) has expanded its germplasm
selection sites to subecosystems of these
HIAJOT SCreening sites,

Fast year, three rescarch sites were
established in Costa Rica for Central
America and the Caribbean islands. They
were chosen because they represented, for the
region, the typical agroccological conditions
where cattle are raised: subhumid tropics,
scasonal tropics, and humid tropics. CIATs
Agrocceological Studies Unit, the Soil and
Plant Nutrition section of the Tropical
Pastures Program, and Costa Rican
agricultural officials participated in the site
selection. Headquarters are located at the
[nstituto Interamericano de Cooperacion
pura la Agricultura (11CA) near San José.

Work m 1987 concentrated on establishing
grass and legume trials. and sced
multiplication of better known materials for
grazing trials and onfarm research.

FILLING THE GAP

In Central America and the Caribbean, cattle
tarms are much smaller than their
counterparts in the vast South American
savannas. A typical cattle farm in Central
Americais less than 20 ha and produces beef

30

nteriormente. las mvestigaciones del
, Progranmia de Pastos Tropicales se
enfocaban en el desarrollo de tecnologia para
tos suclos derdos cinlértles de Suramérica.
donde da vanaderia ev estensn .

Facprimeri sede de nestiracion s
establecio cn b 1 Loy colombianos on
FOT20 Ja sevnda en fos Corrados de Brasil en
L9770y Tatereera on ol trapico himiedo cerea
de Pucadipas Perine co 1985 Prede sas
comicnzos en 1979 1 Red Jateracional de
Evaduaciaon de Paston Trapeeales (RIFPT) ha
extendidao sus o de sobeecion de
germoplasia havia subecosiaemas de esas
sedes prineipales,

Flano pasado se establecicron en Costa
Rici tres sitos de cvaduacion para Amdérica
Central v fas st del Caribe, stos fueron
escogidos porgue cepresentan las condiciones
agroceoldmens vn gue se e panado en los
tropicos subhirme fos ostacionales v
hiamedos de Lo revion, Participaron en la
seleccion funcionanos agricolas
costarricenses, L Uniidad de Fatudios
Agroccologicas v bseecion de Suclos v
Nutricion de Plantas del Programa de Pastos
Tropicales deb CIAT o sede principal se
encuentria en el Insotaro nteramericano de
Coaperacron para b Agrenlinra (1HCA),
cerea de Sun Josd.

Fn 1987 los trabajos we concentraron en el
establecimicnco de cnayos de pastos v
leguminosas v Eoraltiplicacion de semitlas
de Tos nireriales mas conocidos para CNSAyos

en fincas vde pastoreo,
LLENANDO UN VACTIO

En América Contral v el Canbe las fincas
ganaderas sonmucho mis pequenas que sus



Cattle farm in Costa Rica. Animal production systems in Central Anierica are more intensive

than in South American savannas.

Finca ganadera en Costa Kica. Los sistemas de produccion animal en Amidrica Central son

PHAS DHENSIVOS que e fas sabanas suramericanas

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, Hyparrhenia rufa and Panicum
maximum, which were inadvertently
introduced from Africa more than 300 years
ago.

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

Aligual que en el resto de América Latina,
el consumo de carne esta limitado solamente
por los altos precios que resultan de costos
elevados de produccion. La leche, a menudo
sujeta a controles de precios, no alcanza a
suplir la demanda, y en algunos paises se la
Importa para cubrir el défieit,

La explotacion de estas unidades mas
pequenas, pero con suelos mas fértiles y
menos acidos, es mas intensiva que en las
sabanas. Sin embargo, las pasturas
ampliamente usadas no siempre son
adecuadas, inclusive los dos pastos mas
comunes, Hyparrhenia rufa y Panicum




Production of Centrosema seed in Atenas, Costa Rica for
grazing trials and onfarm research.

miven Aienas, Costa

INVestigacion e¢n fincas

Pasture scientists from this region are
requesting assistancc from CIAT’s Tropical
Pastures Program. They believe that farmers
can increase their production if they used
grasses and legumes better adapted to these
arcas. 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 International 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.
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maximum, que fueron introducidos
accidentalmente desde Africa hace mas de
300 anos.

Los investigadores de pastos de la region
creen que se podria aumentar la produccion
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
experimentar con la diversidad genética
existente en su coleccion de germoplasma y
beneficiarse con la experiencia de la RIEPT,

EICIAT confia en hacer una importante
contribucion a estos paises. Sus cientificos
piensan que los pastos v leguminosas de su
coleccion, apropiados para condiciones mis

dificiles, tienen gran potencial en las

ceologias mas favorables y los sistemas

INLenstyos mixtos de esta region,







En terms of calories, cassava is the fourth most important Crop grown
in the tropices after rice. sugarcane, and maize. 11 has been important
nhuman diets for several thousand vears. However, social and
technoiogical changes and the developments in recent decades make it
desirable and possible for cassava to be used in nontraditional WiVS,
Fhe Cassiva Program. in response 1o these changes ains (o exploit the
staple’s potential by developing wavs to inerease ity production and to
reline its processing and marketing,

Rescarch concentrates on the major constraints in the cissayvi-
producing arcas ol the world., Thus, in Asias where demand for cassava
products exceeds the supply and processing techniques are well-
developed. the Program concentrates on improving production
technologycespecially with new varicties and management methods. In
Patin Americas efforts are focused on processing and marketing to
cistre that farmers will have an outlet for their crop. In Africa,
coaperation with International Institute for ropical Agriculture
(HEA) elforts is the major thrast to increase vields by improving pest
management.

En contenido de calorias, Ta vuca es ¢l cuarto cultivo en importancia
en los tropicos después del arroz, fa caiia de azticar y el maiz. Su
importancio en la alimentacion hnmana se extiende por miles de afos.
Sin embargo, los cambios sociales v los desarrollos teenologicos han
heeho posible. v descable, usar T vuca on formas nuevas, Fn respuesta
atales cambios, el Proprama de Yuca busea explotar el potencial del
producto atrives delanmento de su produccion v de métodos
avanzados de procesaiiento v mercadeo.

Eacimvestigacton se concentra en los principales problemas de las
areas productoris de vaea cu el mundo. Asi pues, en Asia, donde la
demanda de productos e vuca supera la olerta v hity bucnas téenicas
de procesamicnto. ol Progianin se coneentra en mejorar lateenologia
de produceian, principalmente con nuevas variedades v osistemas de
mancjo. P Smcrica Tatina, fos esfuerzos se dirigen hacia el
procesiniento v el mereideo para gne los productores encuentren
sahdaca sucultivo, Fa Adrica, Ta cooperacion con el Tnstituto
internactonal de Agvicultura Tropical (ITTA) es ¢l principal recurso
parwaumentar fa produccton mediante ¢l mancejo de plagas.



CASSAVA PROGRAM
CXPANDS ONFARM
RESEARCH

ElL PROGRAMA DE YUCA
AMPLIA LA INVESTIGACLON
EN FINCAS

Cussu\'u is essentially a small-farmer crop
in Latin America and is produced under
a wide range ol cropping systems of varving
complexity. Understanding production
constraints and what tactors influcnce the
adoption of new cassava technology, requires
appraisal of the entire production system,

tn order to hielp national programs solve
their cassava production problems. and to
gain achetrer understanding of the
rmpediments to using better technology, the
Cassava Program has intensilicd its
collaboravion with national programs in
onfarm rescarch in selected arcas in Latin
America. The research is conducted in the
arcas where production. use, and marketing
prlot projects wre operating,

INTERCROPPED CASSAVA

Anexample of this colluboration is seen on
the Colombian north coast, Cassava is
trequently intercropped with maize in that
region. CIAT and the Colombian
Agricultural Institute (1CA) are working with
farmers to simultancously evaluate new
varicties of both cassava and maize. They are
looking at how they perform when they are
intereropped. as well as testing ways to
improve the selection, treatment., and storage
of the cassava planting stakes. Promising
cassava varieties are routinely evaluated with
tarmers within their production systems. The
tarmers® participation helps scientists identity
facters that influence the adoption of new
technology,

Three vears of onfarm testing have shown
that cassava yields are greater when

l jn América Latina, ta vuca es un cultivo
de pequenos agricuitores que se daen
diversidad de sistentas de cultiv o de comple-

Ndad variable, b a comprension de los pro-

blenmas de produccion vde Tos tactores que
mfluven cn i adopeian de nuev tecnoloa
yvuguera requiere deoun b del sistena de
cultivo,

Pava avadar o los programas nacionales o
resobver tales probiemas va comprender Tos
obsticulos al vso de mejor teenologia, ol
Programm de Yuca haomitensiticado su coli-
boracton coomvestizneion on tincas, st se
hace cnlugares seleceronados o Amcérica
Latina, pacicularmente donde operan pro-
vectos ploto due pro Tuccion, wihizacion v

mercadeo,

YUCA INTERCAT ADA

Un cjemplo de esta colaboracion esti en la
costa norte de Colombia, AN Ta vuca se
intercala frecucentemente con maiz, FILCIAT
vl Instituto Colombano Agropecuario
(FCAY teabagan con Tos avrienltores para
eviluar sinulGineamenie nuevas varicdades
de ambos coluvon Seinvestipan su
desempeno e asociacion asi como las formas
de mejorar faweleceion, triamicnto v
almacenamiento de tas estacas de Vi para
stemibras Las virivdades promisorias de yuea
seevaltian rutinan iamente con oy
agricultores voosus sistemas de produccion. lo
cual avuda o los cientiticos woideniiticar los
Factores que mnfluren sobre Ty adopeion de
nueva teenologin

Tres anos de procbas en fincas han
demostrado gue Tos repdimicntos de yuea son
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In Panama, the effecis of different levels =f soil feredity on intere ropped cassava and maize

are being evaluated.

En Panama se exaluan los efectos dediversos niveles de feetilidad del sueli en cdtivos inter-

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 INIAP (Instituto Nacional de
[nvestigacion 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.
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mavores con las nueyas variedades de maiz
dci ICA que con las tradicionales. Los
rendimientos del maiz también han sido
mayores al intercalarlo con nuevas
variedades de yuca.

En Portovicjo. Ecuador, el INTAP
(Instituto Nacional de Investigacion
Agropecuaria) y el CIAT identificaron los
sistemas mas importantes de produccion de
yuca y evaluaron su potencial en la region.
Con ello los cientificos se dieron cuenta de
los problemas de produccion de los
agricultores, pudiendo asi proponer
alternativas para su cultivo compatibles con
Sus sistemas.

LLos experimentos de asociacion de yuca y
maiz en esta region han demostrado una ves
mas la gran influencia de la tecnologia de
maiz sobre la yuca. En las regiones costeras,
donde la baja fertilidad del suelo y escasa
precipitacion limitan la productividad, se
estan ensayando nuevas variedades de yuca y




An onfarm trial in Ecuador, Onfarm evaluation of local cassava
cultivars and aliernative production systems helps raise vields.

Wuacion en finca on Ecuador con cultivares fodales v Sistenays

ayiernanivos od progdicclon e od (i 2ievernsu re ’]:.’IJN.'-"!.'J.J

In Panama, CIAT is collaborating with
IDIAP’s (Instituto de Investigaciones
Agropecuarias de Panama) onfarm research
in the Oct 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 Oct cassava
Zrowers.

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,
Yaraguay’s SEAG (Secretaria de Estado de
Agricultura y Ganaderia) identified the main

patrones de cultivo para verificar su

rentabilidad.

En Panama, el CIAT colabora con el
IDIAP (Instituto de Investigaciones
Agropecuarias de Panama) en investigacion
en fincas en Octiy Rio Hato. Para estas
zonas se desarrollé un paquete de
produccion, el cual, ademds de variedades
adaptadas, incluye reconiendaciones para el
control de malezas, manejo del suelo y
fertilizacion. En vista del éxito economico del
cultivo, el Banco de Desarrollo Agropecuario
de Panama esta usando este paquete como
base para sus préstamos a yuqueros de Octl.

Paraguay tiene el mas alto consumo per
capita de yuca fresca en América Latina. La
investigacion en yuca, por lo tanto, es muy
importante para su seguridad alimentaria. En
un-estudio ecologico con el CIAT, el SEAG
(Secretaria de Estado de Agricultura y
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cassava proudction 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
Lo Improve.

Ganaderia) de Paraguay identifico Tos
principales sistemas de produccion en
Paraguari y Caaguazi. En el primero, los
analisis muestran que las investigaciones en
linca deben enfocar el manejo del suelo y en
Caaguazu, el intercalamiento con maiz.

Estos ejemplos demuestran que la
evaluaelon en fincas de cultivos asociados y
de problemas de produccion es esencial para
ta adopeion de nuevas teenologias por los
pequenos productores, Tanto el CIAT como
10§ programas nacionales necesitan hacer
Mas vestigaciones para rm‘inl.‘u' las

practicas actuales de asociacion de cultivos.

Harvesting cassava in ( aaguazu, Paraguay, The
§ country has the highest per capita cassava consump-
tion in Latin America,

¥ Cosecha de yuca en Caapuazu, Paraguay. Este pals
/
presenta el mayor consumo per capita en América

Latina




ROOT YIELD AND
PHOTOSYNTHESIS IN
CASSAVA

LA FOTOSINTESIS Y EL
RENDIMIENTO DE LA YUCA

EAT rescarchers recently discovered that

in cassava there is a direct relationship
between photosynthetic capacity of leaves
and root vield. Such a discovery suggests that
the genes controlling this characteristic in
superior cassava clones can be used to
develop even more productive varieties.
sShould such a possibility become fact, then.
tn the trapics. where the root is a staple,
hundreds of millions of people will benefit,

CASSAVAYS UNIQUENESS

Cultvated crop species, generally speaking,
hive two different types of photosynthetic
svatems. designated as either Cyor C
pathways. The Cy pathway, found in crops
ltke maize. sorghuni. millet, and tropical
grasses, fixes atmospheric carbon dioxide
through very cfficient photosynthetic
pathways known as the PEP carboxylase
system. The key 1o more efficient functioning
hes in their leaves™ greater capacity to extract
and use carbon dioxide. This capacity is
assoctated with two specialized lavers of leaf
cells that are filled with chloroplasts and
organized in the form known as the Kranz
andtomy.

The outer mesophyll cell fayer guickly
traps and. then concentrates, carbon dioxide
irto Uy organic acids which are translocated
to the inner laver or bundle sheath cells. The
mner laver then refixes the carbon dioxide
mto sugars which are used as nutrients by the
whole plant.

(' species differ in that the process is much
stower.a ot of the CO, captured by the plant
ts respired again to the air, the CO, that is
retained is transformed into C, organic acids,
and the PEP carboxylase system and Kranz
anatomy are missing.

[ reciente descubrimiento en el CIA T de
la relacton directa entre la capacidad
fotosintética de Tas hopas v el rendimiento de
Fa vuca ha develado Ta posibibidad de usar los

LONes que contralim esta caractonisiiey para
desarrotfar variedades mas prodoctivas, Sy
esta postbihidid ~e contivma e benchictrian

cientos de milfones de personns en fos

trapicos, donde faradz es un alinento bisico,
EASINGUFARIDAD DI TAYUCA

Footermmmos penerales B especies caltivadas
tenen dos tpos diferentes de sisteniis
totosintéticos designados como s enderos CL0
CoobEsendero O presente en culiivos como
Mz sorgos nudlon v opastos topiciles,
generabmente fira didsido de carbono
AOSEerco W Gs de unas vias
Fotosmtcticas mny chicientes conocidas como
sistenia de carboxtbasa PP T a clave de su
chictencii reside en L mavor capacidad de sus
hojas para extacr v usar diovado de
carbono a cual se atribuye ados capas
especializadas de célutas en B hoja lienas de
cloroplastos v arganizadas cn fa torma
conocida comoe anatomia Krany,

Facapa exiertor de eclulas del mesofilo
atrapa rapidamente. v luego concentra, ¢l
droxido de carbono en daidos organicos .
que se reubican en la capa interior o en lus
cetulas de vina empalizada Ta capa
interna convierte luego o dioxido de carbono
en azicares que L planta utiliza como
NULFImentos,

Fan ks especies Coel proceso es mucho mis
fentor buena parte del COL que absorbe T
planta o expele de nuevo, vy agudl que retiene
se convierte en dcidos orginicos Cy el
sistema de carboxifasa PEP v la anatomia
Kranz no existen en estas especies.



Cassava is the only crop species known
which is not either a C, or C, 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 C, 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.
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CIAT scientists measure, with a spectrophotome-
ter, the activity of the PEP carboxylase system
1o identify those cassava clones that have the
most efficient photosynthetic pathways,

Cientificos del CIAT miden con
espectrofotometro la actividad del sistema e
carboxilasa PEP para tdentificar los ¢lones de

vuca con senderos fotosintéticas mas eficientes

L.a yuca es la tnica especie cultivada
conocida que no es estrictamente una planta
C; 0 Cy. Es, en cambio, desde el punto de
vista fisiologico, una especie intermedia
porque ticne el sistema de carboxilasa PEP
pero sin la anatomia Kranz.

Particularmente bajo estrés ambiental. el
sistema enzimdtico de por si da una tasa
fotosintética mayor que la que se esperaria de
una especie tipica Cy. Los cientificos del
CIAT piensan que los sistemas de
carboxilasa PEP mas 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

LLa forma eficiente en que la yuca usa el agua
contribuye a su adaptabilidad. Dicha
capacidad es alta comparada con la de otros
cultivos. A ésto se aiade su eficiente sistema
de carboxilasa PEP y la respuesta de sus
estomas a la humedad del aire.




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 produced. On the other hand, most
C, plants such as Phaseolus beans and wheat,

transpire about 500-800 kg of water per kg of

biomass while paddy rice (C,) 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 at least some clones
and so improve productivity. This can be

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

La yuca transpira menos que otros
cultivos. Su tasa de transpiracion 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 C,, como el frijol
Phaseolus y el trigo, transpiran de 500 a 800
kg de agua por kg de biomasa, mientras que
el arroz paddy (C;) transpira mis de 2000 kg
de agua por kg de biomasa,

¢Como 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
fisiologico en otras lineas, aumentando asi su
productividad. Se cree que ésto puede

Medicion de la forosintesis de las hojas de yuea en el campo, Patia, Colombia.

41




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 C; 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 C, crop plants and, thereby,
increase their productivity.

hacerse sin necesidad de la anatomia Kranz.

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

Quizas de mayor interés es el hecho de que
la sola introduccion de carboxilasa PEP en
plantas, aun sin anatomia Kranz, puede
mejorar su eficiencia fotosintética. Los
cientificos creen que con las téenicas
modernas de ingenieria genética se puede
despejar la via para introducir el sistema
enzimatico de carboxilasa PEP en plantas C,
importantes vy, de ese modo, aumentar su
productividad,

Selected cassava clones being grown for screening for yield potential and photosynthetic

capacity, Patia, Colombia,

Seleccion de clones de vuca en Patia, Colombia, por su potencial de rendimiento v capacidad

JOorosintietica.




NEW CASSAVA CULTIVAR
NAMED FOR KING OF
THAILAND

NUEVO CULTIVAR DE YUCA
EN HONOR DFL REY DF
TATLANDIA

new cassavi variety was released in

Thailand in 1987 and has been named
by the Ministry of Agriculture as Rayong 60
in honor of his Royal Majesty King
Bhumipol Adulvade). Rama IX. to
commemorate his 60th birthday.

The new variety comes from a cross made
at the Rayong Field Crop Research Center
between a well-proven parent introduced
from CIAT. M Col 1684, and Rayong 1, a
highly successtul local cultivar grown on
more than a mithon hectares in ‘Thailand. In
prelimmary trials. Rayong 60 was promising
in terms of ity vield. harvest index (the ratio
of root to the total plant) and carly maturity.
The cultivar underwent extensive testing in
different areas of Thailand on both
experimental stations and in farmers’ fields
betfore finally being recommended for
countrywide use.

IMPROVING THE PLANT

[n Asiiand in other parts of the world,
cassava s often grown as a garden or small-
holder crop for family consumption. The
producer is not especially concerned about
vield under these circumstances, but rather in
vigorous, leafy clones that produce tasty
roots,

Leafiness is often advantageous when
cassava is grown with other food crops in
polvcultural garden svstems. However, when
these lealy types are grown in more intensive
systems, the plants compete with cach other
and much of the light the leaves capture and
convert to carbohydrates produces stems and
leaves with low root yields. The result is a
low harvest index. The cultivar Hanatee
grown tn Thailand is typical of this type.

En J9R7 se liberd una noeva variedad de
vuca cn Tatlund Ty cual recibid del
Ministerio de Apricultura of nombre de
Ravong 60 cnhonor de Sa Majestad o] Rey
Bhumipol Adulvider Rouna I ab camplin
O0 anos,

Fanueva vimedad provicne de un cruce
realizido coel Contro de Tnvestipacian en
Culuvos de Ravony. entie NMoCal ToRd un
progenttor aniplianente comprobado
proveniente del CIA T v Ravaong 1 cultivar
tocal muy exitoso sembradao en mds de un
mullon de hectioews co el pads Fooensayos
prefimunires. Rinvony 60 destacd por s
rendimncnto mdice de cosechi (proporcion
entre taees s total de e planta) v precocidad.,
Despues de crisavos encdiversas zonas, tanto
Cnestactones cupeiinentides cono en
campos de agrncultores, se recomend O para

produceion nacional.
MEJORANDO T A PLANTA

I'n Astias como en otras partes del mundo, la
vuca se cultiva i menudo como una hortaliza
en fincas pequenas para consumo familiar,
F'noestas cireunstancias of productor no se
mteresi tento por el rendimiento conmo por
clones vigorosos v irondosoy que produzean
rafces apetitosas,

Fa trondosidad con frecuencra os ventajosa
cuando se cultiva B viaca onsistens
polthorticolas. St embargo, en sistemais mis
itensivos L plantas compiten entee sicy
gran parte de o tuz gue L o, convierten
en carbohidratos produce follape en ves de
rendiniientos en raices. Bresultado es un
bujo indice de cosecha, Ftcultivar Hanatee
de Tatandia es un buen cemplo, Ravong 1,
con sa nvor indice de casecha v
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Rayong 1, grown un more than a million hectares, dominates the Thai cassava indusiry. Here, a harvest
15 about 1o he shipped for processing,

Loas de i miilton de heciareas, domina la indusiria tailandesa de vuca, En la

Rayong I, 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
4 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
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rendimiento que Hanatee, es suficientemente
frondoso para un buen crecimiento.

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

Los lisiologos y fitomejoradores creen que
cl desarrollo de clones de alto rendimiento y
adaptacion a un amplio rango de condiciones
depende de la combinacion 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




Yield characters? of four clones grown in Thailand by the Rayong Field Crop Research Center.

Cultivar Stem and leaf weight Root yield Harvest index Dry matter
(t ha, fresh) (t ha, fresh) (%)
Hanatee 2] 15 0.43 35
Rayong 1 2 2 052 3507 '
Rayong 3 13 22 ) 0.62 » 38
Rayong 60 18 28 ‘ . 061 36 -

a. Figures are the average of 29 experiments.

Carscteristives de rendimiznio? de cuatro clones cultivados por 2f Centro de Investigacion en Cultives, Ravong, Tailandia.

Culiivar Peso de wallo v hoja Rendimiento de lu rary Indice Je
(1 ha frescas) it hafrescasg cosecha i
Hunalee 21 N (.43 25
Ruvong | 22 24 u.52 35
Ruyeng 3 13 22 G.62 38
Ruvong 60 I8 28 0.6l 36

wo Lus citras son promedios de 29 experimentos.



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 step
in 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
leal 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.

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

la reparticion relativa de la planta tiene un

COSLO.
RAYONG 60

La seleccion de Rayong 60 es un paso
adelante en esa ardua tarea. Aunque su
ventaja en rendimiento no es muy grande, es
probable que ganard popularidad entre los
agricultores tailandeses v contribuira a
ampliar la base genética de la vuca en el pais.
LLos cientificos creen que el siguiente paso
hacia la obtencion de altos rendimientos en
diversidad de ambientes serd la
Incorporacion en los nuevos clones de
caracteres tales como mayor longevidad de
las hojas y mayor eficiencia fotosintética de
las mismas, En esta forma el nivel de
desarrollo de las hojas, como en Rayong 60,
puede estabilizarie mientras que el indice de

cosecha y el consiguiente rendimiento
daumentan,

Campo de Ravong 60 en una estacion experimental estatal en Tailandia
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MITE PREDATORS HELP
CONTROI CASSAVA MITES

DEPREDADORES AYUDAN A
CONTROLAR ACAROS DF I A
YUCA

ite predators from 1 atin America are

A beimg used by entomologists 1o control
cassavi green spider mites - Adrica. The
madvertent itroduction of the mite mto
Atrica i the carly 19705 and the vapid spread
ol the pest simee then s cansing severe
cissava crop dosses i 0T Afnean countries,
Fhe combination of himited pest resistance
amang cuttivated cltones and the absence of
natural cnemies oA frca nahes cosnaya
vidnerable to pests. parcticnla iy 1o those
oriEmating fron cassinvaes center of origin
the Americas,

FATAT PHYTOSEHDAL

Faeld expertments i Colombia found that
predatory mites trom the Lumily Phyvtoseiidac
repulate mite populations 1o a significant
extent. The green cassava mite is not usually
a major problem in thos: arcas of atin
Amcerica whe e cassava is grown in
traditional tarmiing svstems. This is because
adapted cultivars are used and there are
natural enemics which, together, suppress
mite populations.,

CIAT and TTEA (International Institute of
Dropical Agriculture)y entomologists have
developed a biological control program,
using phytosciid mites. Because predator
species have been collected (rom a wide range
of ccological zones in Central and Sonth
America, scientists are able to mateh the
ceologies of the Americas with those of
Africa. The scientists then identify the
phytosciuds specitic to particular ccologices in
the Americas, collect and mass-rear theni.
and release them ininfested arcas in Africa,
alter ensuring the equability of ccology.

The Department of Cordoba in Colombia
is betng used as a primary evaluation site for

os entomolopos utihzan depredadores

—originanios de Amcniea batima para
controlar los dearos verdes de Ty vioea on
Alricas Tacintroduecion acadental del dearo
dese continente o connenzos de b decada de
FOTO v suvdpida ditusion estan cansando
graves pardudas cncbenlive e 2/ paises de
Alvica. o combmacion de resmtencia
Tatada o b plapa s L Lol de encimipos
naturales en Adrca Towen o ia voe
vutnerable aoas plagas, parncularmente las
provenientes deaccentio de arigen Jas
Ameéricas,

FITOSEIDOS FPATALLES

Enexperimentos de campo en Colombia se
cncontrd gue Tos acaros depredadores de Ta
Familia Phytosendac regalan
sipmaficativamente Lan poblaciones de dcaros.
Flacaro vorde peneralmente no es un pran
problema cn zonas de Amcrica | atina donde
se cultivi B voci en sistemas tradicionales.,
Estos usan cultivires adaptados que, junto
con los encmipos natwrales, regulan las
poblaciones de dearos.

Los cntomalogos del CTAT vel ITTA
(International Institute of Tropical
Agriculture)y adelantan an programa de
control bioldpico con dearos itoseidos,
Como fas cspecies depredadoras han sido
recogidas en diversidad de zonas ceoldgicas
cn Centro v Suramdérica, los cientilicos
pucden cquiparar las ceologias de Tas
Amcricas con b de Alnea. buego
identifican Tos fioseidos especiticos de
ceologias amcericanas, los recolectan v erfan
masadmente, v los liberaa en zonas infestadas
de Africa con ccologiang semejantes.

Flaepartamento de Cordobi, en
Colombia, se ostid usando como sitio
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Damage caused by Mononychellus progressivus.
Plant-eating mites severely affect foliage and
cause serious yield losses.

Dano por Moponychellus progressivus, Loy
dearas fitofagos afectan severamente el follaje )

cawsar prandes pérdiclas de rendimiento

mite predators because of its similarity to a
number of sites in the African cassava belt,
Promising predators have alsc 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
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The cassava green spider mite (Monony-
chellus sp. ) is one of the most damaging
pests of the cassava crop in Africa.

Ll dcaro verde (Mononyehellus sp. ), una
O e las plagas mas daitinas para el cultivo
i de yuca en Africa

principal de evaluacion de depredadores de
acaros debido a su similitud con diversos
lugares del cinturon yuquero de Africa.
También se han recolectado depredadores
promisorios en Perti, México, Ecuador y
Paraguay, y se planean otras exploraciones
en Venezuela y Brasil en colaboracion con
cientificos nacionales.

CRITERIOS DE RECOLECCION

Mis de 40 especies de fitoseidos se han
encontrado en las Américas. Puesto que no




Phytoseiid Amblyseius acrialis, collected in

Cdrdoba, Colombia. (Photo by F. Bakker and N,
Mesa, electron-scanning microscope, University of

Leiden, Netherlands.)

Fitoseida Amblyseius acrialis, recolectado en
Cirdoba, Colombia, (Foto de F. Bakker v N.
Wesa, microscopio eleciranico de barrido,
Universidad 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 abilit;’ 1o 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.

180 15 20

A mobile laboratory is used by CIAT
entomologists to collect mite pests and
their natural enemies from the field.

Laboratorio maovil utilizado por los
entomdalogos del CIAT para recolectar en
‘ el campo los acaros plaga v sus enemivos

naturales,

es factible introducirlos a todos en Africa, los
cientificos estan seleccionando aquellos con
altas tasas de consumo y de reproduccion, y
buena capacidad colonizadora y de
supervivencia en periodos de baja densidad
de la presa, y a las temperaturas comunes del
cinturéon africano de yuca,

Hasta la fecha se han enviado siete especies
de fitoseidos depredadores de acaros al [ITA,
en Nigeria, para su cria masal y posterior
liberacion en los campos de los agricultores
en varios paises africanos.
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CASSAVA INDUSTRIES
GROW

CRECEN LAS INDUSTRIAS
YUQUERAS

he Utilization Section of CIAT’s Cassava

Program develops, tests, and promotes
new cassava products. Tt aims to develop a
product and its manutacturing process from
the research phase, through pilot projects, to
commercial application,

Serentists are developing three kinds of
cassava technology tor the starchy root:
anal teed. marketing i fresh form, and
tood products.

ANIMATL FEED

Listng chipped and dried cassava for and in
antnual feed was developed by Thailand. This
technology has been adapted by CIAT and
national programs in Latin America. Dried
cassavahas become a thriving agroindustry
e Mexico, Panama, Feuador, Brazil, and
Colombia. Today in Colombia, there are
more than 40 small-farmer-managed drying
plants spread over three regions of the
country. Last year they produced more than
7000 tons of dried cassava. These industries
hiave given a boost to the cassava growers’
thcomes and have become a significant factor
tn the cconomies of the rural arcas in which
the plants operate,

In Colombia, the dried cassava is sold to
large teed-concentrate manufacturers. The
Cassava Program hopes that these drying
cooperatives will be able to produce their
own feed concentrate, using locally available
feedstuffs and cassava. The World Food
Program has provided funds to construct a
pilot plant on Colombia’s north coast to test
this scheme.
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a seccion de Utilizacion del Programa de

Yuca del CLATT desarrolla, prucba y
promucve nuevos productos de yuca. Su
proposito es desarrollar un producto y su
proceso de tabricacion desde ta fase de
vestigacion, pasando por provectos piloto,
hasta la de comerciatizacion.

Los cientificos estin generando tres tipos
de teenologia pirac uso de esta amiliacea:
como alimento para animales, para so
mercadeo e torima tresea, v para productos
comestibles.

ALIMENTO PARA ANIMALLES

Fluso de Ta vuca picada v seca para la
alimentacion animal se origing en Tailandia.
Esta teenologia fue adaptada por el CIAT y
los programas nacionales de Amdérica 1atina.
La yuca seca se ha convertido en una
prospera agroindustria en Brasil, Colombia,
Ecuador, Mcéxico v Panama. Actuadmente
hay mas de 40 plantas de seeado en tres
regiones de Colombia, mancjadas por
pequenos agricultores, que produjeron ¢l afo
pasado mds de 7000 toneladas de vuca seca.
Estas industrias han aumentado los inpresos
de los cultivadores de yvuca v se han
convertido en un factor estimulante para las
cconomias de fas dreas rurales donde operan
las plantas.

En Colombia la vuca seca se vende it los
grandes fabricantes de concentrados, Il
Programa de Yuca espera que las
cooperativas de secado produzean su propio
concentrado, uiitlizando yuca ¢ instumos
locales. Para probarlo, el Programa Mundial


http:jini'ic.ca

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 la Alimentacion ha facilitado fondos
pdard 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 después de cosechadas. las
raices se colocan en bolsas de polietileno y se
tratan con yn fungicida a base de tiabendazol
antes de sellarlas para prevenir el crecimiento
microblays, Exto conserva la yuca durante
dos 0 mids senianas ciovez de 2 a 3 dias. Fl

resulfiusdo es un producto de mayor calidad
para el consumidor urbano,

y "
s T n =
e S et y

Members of a farmer’s cooperative in Colombia spread chipped cassava for drying before use in

animal feed.

Miembros de una cooperativa de agricultores en Colombia secan Yuca picada para uso en

alimentos de animales,
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Restdents of a rural Colombiar community participate in a

program to evaluate cassava flour

Residentes en una Hanidadirura O L e

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%-159% of wheat flour with
sassava 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
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To conserve fresh cassava, the roots cre put into polvethylene
bags and spraved with a thiabendazol-based fungicide before
being sealed.

Para conservar frésca la yuca, las raices se emapacan en bolsas
de polietileno v se tratan con ur funeicida o hase de thiahen

dazol antes de sellarlas,

En 1985 se inici6 un proyecto piloto en

Bucaramanga, Colombia, y dos anos después

se hicieron estudios piloto adicionales en
Barranquilla, Colombia, y en Manabi,
Ecuador. Estos proyectos han demostrado
que el nuevo producto tiene gran aceptacion
por los consumidores y genera mayores
precios para el agricultor. En 1987 se
vendieron en los dos paises mas de 300
toneladas de yuca en bolsas,

HARINA DE YUCA

Se ha demostrado que se pueden hacer
diversas clases de panes y productos de

pasteleria de buena calidad reemplazando 5 a

[5% de harina de trigo con harina de yuca.
EI CIAT y varios colaboradores estan




collaborating with the Fundacion para la
Aplicacion 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 invoived in
the new product development process: a Cali
(Colombia) food company is experimenting
with making low-cost noodles from a
combination of 509, cassava and 50% rice
flour.

In Cali, Colombia, a food company makes low-cost noodles con-
taining 509 cassava flour and 50% rice flour.

Elaboracion de fidleos de hajo costo Lor und empresa de Cali,
Calombia, con 50U de harina de vuca v 50UG de harina de arroz

perfeccionando esta tecnologia y
desarrollando nuevos productos con harina
de yuca, Por ejemplo, en 1987 produjeron
mezelas 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 Fundacion para la
Aplicacion y Ensenanza de las Ciencias, una
organizacion privada colombiana, en el
diseno de una fabrica piloto de la mezcela 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, esta
ensayando la fabricacion de fideos de bajo
costo con una mezcla de 509 de harina de
yuca y 50% de harina de arroz.
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BEAN PROGRAM
PROGRAMA DE FRIJOL




[ the major food crops, beans are among the most susceptible to
discase. This limits their productivity, most dramatically in the
tropics where traditional Tandraces are still widely grown.

With few eiceptions, though, beans have not been the subject of
extensive rescarch or improvement in the tropics because rescarch
resources have been generally meager,

One exception is CIATYS Bean Program which is making significant
strides in genetically improving the resistance of beans to discases and
insccts, while minimizing reliance on agrochemicals. This progress is
making an impact on production and productivity in bean-producing
arcas of the tropies.

Eo e oy cultivos alimenticios importantes, el frijol es uno de los mas
E_ssusceptibles aenfermedades, o cual limita su productividad,
especialmente en el tropico donde aGn se cultivan ampliamente las
razas nativas tradicionales.

Con pocay cxeepeiones, sin embargo, los frijoles no han sido objeto
de mayvor mvestipeon o mcjoramicnto en los trapicos debido o la
escitses pencrihizada de pocinsos,

Seescepton el Prooowma de Fregol del CEAT el cual estd haciendo
avirnees significntivos cn el mejoramiento gencético de la resistencia del
frijol o enfermedade v isectos, mintmizando @l mismo tempo su
dependencia de Tos aproquinnicos. Fstos adelantos se rellejan en la
produccion v ta producovidad del frijol en zonas tropicales.



BEAN GERMPLASM
COLLECTION EXPANDED

SE AMPLIA LA COLECCION

DE GERMOPLASMA DE FRILJOL

IAT’s Phaseolus bean germplasm bank

provides the essential raw material for
gencetically improving the crop. Scientists
cvaluate germplasm to find new sources of
variation for resistance or tolerance to najor
production constraints. Promising accessions
arc used in the breeding program and are
also made available to national program
scientists for use in their own research.

The germplasm bank contains 40,004
introductions of which 2145 new accessions
were added to the collection in 1987,
Maintained by CIAT's Genetie Resources
Unit. it s the largest collection of Phaseolus
germplasm in the world.

A working collection of 22,928 accessions
is used by the Bean Program to screen for
carly maturity, resistance or tolerance to
anthracnose, common bacterial blight,
leathopper (Empoasca), and angular leaf
spot. Samples of the collection have been
cvaluated for other characteristics such as
water-stress tolerance, resistance to bean
colden mosaic virus, and temperature-
photoperiod adaptation,

Bean germplasm is made available to
rescarchers evervwhere. In 1987, 9000
aceessions were sent to 33 countries. Africa
was the leading recipient (439 of shipments),
tollowed by Latin America and the
Caribbean (31¢7).

DUPLICATE COLLECTIONS

To help guarantee the security of the world’s
Phascolus collection, samples of the
accessions held at CEAT are being
progressively sent to the Centro Nacional de
Recursos Geneticos (CENARGEN), Empresa

S6

T Ebanco de germoplasina de frijol
Phaseoluy del CIAT dispone de los
materiales bisicos para ol mejoramiento

gendtico del cultiva. T os cientificos evaldan
chgermophisma en busca de nuevas fuentes
de resistencia o toleranea i los principales
problemas de producadn, i cuales se usan
e el provrame de fitomcporaniento, 1oy
clentiticos de propsameas nacionales también
HUNCn deceso i s aeecsiones pronisorias.

Pbaneo de genmoplasmea de trjol
contiene SOO03 mrodneciones, 2145 de las
cuales fucron meorporadas ala colecetdn en
TOR7 bt colecardn admiarada por fa
Unidad de Recursos Gencticos del CIAT, es
v mavor det muondo

Pacolecordnde trabago de 22928
accestones sive al Progrinma de Frijol para
preselecaionar por precocidad . resistencia o
tolerancii a Lo antracnosis, bacteriosis.,
saltahojas (Dmpoascar, v mancha angular. Se
han evaluado muestras de ta coleceron por
olras caracternsticas como tolerancia al estrés
de agua virus del mosaico dorado del frijol.
vadaptacion atemperatuias v fotoperiodos,

FLgcomoplasma de frijol esti a la
disposicron de imvestigadores dondequicra.
o HO87 se enviaron unas Y000 accesiones a
33 paises. Alvica fue ¢l mavor reeeptor (439
de Tos enviosiosegmdo de Amcrica Latina y
el Carihe (3197,

DUPLICACION DE
COLECCTIONES

Para gavantizae L seguridad de la coleecion
mundial de Phaseolus, se estin enviando
progresivamente muestras de la coleecion del
CIA T al Centro Nactonal de Recursos
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Germplasm collecting is done jointly with
national programs. Here, collector with the
Mexican Genetie Resources Program gathers

wild Phascolus species,

I T T
con los programas nacionales, kn

la foto, recolector del Programa Nacional de
Recursos denédticos de México recoge especies
Hvestres de Phaseoius
Brasileira de Pesquisa Agropecuaria Genéticos (CENARGEN) de la Empresa
(EMBRAPA), in Brasilia, Brazil, for Brasileira de Pesquisa Agropecuaria

4 permanent conservation. A duplicate set of (EMBRAPA) en Brasilia, Brasil, para su
samples is also being stored at the Centro conservacion permanente, al igual que al
Agronomico Tropical de Investigacion y Centro Agronémico Tropical de
Ensenanza (CATIE), in Costa Rica. Investigacion y Ensenanza (CATIE), en

Eighty-seven percent of the germplasm Costa Rica,

bank accessions are of the cultivated Un 879 de las accesiones del banco de
common bean (2. vulgaris). These materials germoplasma son de {rijol comun cultivado
are the most widely used for genetic (P. vulgaris). Estos materiales son los mas
improvement. However, attention is being empleados para el mejoramiento genético.
given to the other cultivated Phaseolus Sin embargo, también reciben atencion otras
species which have desirable characters not especies cultivadas de Phaseolus con
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Status of the bean collection held at the CIAT Genetic Resources Unit as of December 1987.

Species No. of accessions Seed available
introduced for distribution

Cultivated species and their wild ancestors

P. vulgaris 34,665 20,743
P. vulgaris wild ancestors 410 357
P. lunatus 2835 844
P. lunatus wild ancestors 97 4]
P. coccineus subsp. coccineus 928 439
P. coccineus subsp. polyanthus 460 246
P. coccineus wild ancestors 102 24
P. acurifolius 143 116
P. acutifolius wild ancestor 57 57

Wild (noncultivated) species
P. angustissimus, P. leptostachyus,
P. esperanzae, P. filiformis,
. glaucocarpus, P. paucifiorus,
. glabellus, P. grayanus,
. Jaliscanus, P. macrocarpus,
macrolepis, P. maculatus,
. pedicellatus, P. polystachyus,
. pluriflorus, P. scabrellus,
ritensis, P. ovalifolius,
. tuerckheimii, P. wrightii,
anchuacensis, P. floribundus,
. neglectus, P. striatus,
. xanthotrichus

T vwivivhutivh oy

Total of wild species 307 61

Total species 40,004 22 928
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Cold storage of the duplicate CIAT collection of Phaseolus vulgaris at CENARGEN in Brazil
(Photo CENARGI'N).

Cuartu frio para almacenantiento del duplicado de la coleccion del CIAT de. Phuseoius

found in the common bean. For example,
high levels of resistance have been found for caracteristicas que no se encuentran en ¢l
Ascochyta in the scarlet runner bean (P, frijol comun. Por ejemplo, se han encontrado
coccineus) and to common bacterial blight
and leafhoppers in the tepary bean (P,
acutifolius).

CIAT has also been expanding its
collection of uncultivated Phaseolus, both

altos niveles de resistencia a Ascochyiaen el
irijol ayocote (P coccineus) y a la bacteriosis
saltahojas en el frijol tepari (P. acutifolius).
EI' CIAT también ha estado ampliando su
oleccion de Phaseolus silvestres; tanto de los
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the wild ancestors of the cultivated species as ineestros de frijoles cultivados como de los
well as wild uncultivated species. The no cultivados. Muestra del aporte de los
promise of the wild ancestors is shown by the ancestros silvestres es el reciente

recent discovery that they can be used as descubrimiento de que sirven de fuente de
sources ol resistance to storage weevils resistencia a los gorgojos del almacenamiento
(bruchids). 0 briuquidos

Phaseolus seed distribution outside CIAT, 1987. Distribucion por el CIAT de semilla de

Phaseolus, 1987.

No.of No.of No.of No. de No. de No. de

Region countries requests accessions Region paises solicitudes accesiones
Africa 7 9 3871 Africa 7 9 3871
Latin America 8 19 2311 América Latina 8 19 2311
Europe 6 16 1549 Europa 0 16 1549
Caribbean 4 3 480 El Caribe 4 3 480
North America 2 12 404 Norte América 2 12 404
Asia-Oceania 6 7 389 Asia-Cceeania 6 7 389
Total 33 66 9004 lotal

66 9004

k Comparisat o f \vild Phaseslus el with

domesticated o, i Vil forms;
middle, regressive forms: above,

domesticated formy.
%g Cennparacion de la semilla silvestre de

Phaseolus (al frente) con formas

. domesticadas (al fondo ) en el i,

formas regresin (TAY
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BRUCHID RESISTANCE
FOUND IN WILD BEANS

DESCUBIERTA RESISTENCIA
A LOS BRUQUIDOS EN
FRIJOLES SHVESTRES

ild beans collected in Mexico have

been found to have high levels of
resistance to bruchid weevils, the most
serious pests of stored beans in Africa and
Latin America. These weevils (Zabrotes
subfasciatus and A canthoscelides obrectus)
cause storage losses estimated at about 1345 -
15 of total production in | atin America.
They bore into the seed in where they live the
arly stages of their life evele,

CIAT has been searching for resistance to
these weevils, evaluating more than 8000
cultivated bean accessions, but with little
suceess as none Lad adequate levels of
resistance. Only when a small collection of
wild bean accessions from Mexico were
evaluated were high levels of resistance found
to both species of bruchids.

Although the wild Phascolis vulgaris
resistant to bruchids are small-seeded
dehiscent climbers. they can be casily crossed
with cultivated varieties.

NATURE OF RESISTANCE

Studies at CTAT showed that the seeds of the
wild 7. vudearis have a significant deleterious
effect on the biology of the insects and their
ability to survive after reproduction
(antibiosts). 'The number of adult weevils that
emerge from the larvae within the seed is
drastically reduced and the onset of
reproductive stage in hife evele is delayed. In
addition, their offspring are typically small.
In highly resistant accessions, insect colonies
cannot even develop and die out within two
or three gencrations,

While this rescarch was taking place at
CIATT, rescarchers in w collaborating project
at the University of Wisconsin identified a

‘E"": n MExico se han encontrado fritoles

Zastlvesties con altos niveles de resistencia

atos gorpojon braguaidos o plapa mds seria

del frgol slinacenado en Adrien © Amdérica
Patina, A pertorar Loennllin donde pasan
s primerae ctapa de saadas eotos porgojos
{Aabrores subpascrdins v Aeanidioneelidey
ohrectisy consan perdidins o
almacernamiento celondndas en TY IS0 de fa
producetan total e Amdérca atina,

PECIAT havemndo buscando resistencia a
cstos gorsojos v eviduado mids de 8000
accesiones de frgol cultivida, sin encontrar
ninguna cononveles adecados de pesistencia,
Sofe ad evaluar una pequena coleceion de
f!‘iji)l(‘.\ silvestres de Vidxaes se cncontraron
altos mveles de resistencia aambas especies
de braguidos

Aunqgue los Phaseolus vuluaris silvestres
resistentes alos bragaidos son tepadores
dehiscientes de griano pequeno. se pueden
cruzar factlmente con variedades cultivadas.

NATURALEZA M LA
RESISTHENCIA

Fos estudios del CTAT mostraron que las
semilas de Povedearis silvesire tienen un
cleeto signihicativamente adverso sobre la
hiologia de tos tsectos vosu capacidad para
sobrevivir despuds de L renroducceion
tantibiosis), FEndmero de porgojos adultos
quo emergen de fas Boevas dentro de a
seimilli se reduce drdstieamente, vose rerrasa
su ctapa reproductivi en ol cicto de vida,
Ademis, sis descendientes san
marcadamente pequenos. Iooceesiones
abtamente resistentes s colonias de insectos
nestquicra pucden desarrollavse v muceren a
las dos o tres generaciones.
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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 hacia esta investigacion en el
CIAT, cientificos de un proyecto
colaborativo en la Universidad de Wisconsin
identificaban una proteina presente s6lo en
las accesiones resistentes al briquido. Esta se
llamo arcelina en honor a Arcelia, un pueblo
de México en cuyas cercanias se encontraron
las accesiones silvestres. Se supuso que dicha
proteina es el factor responsable por la
resistencia a los braquidos,

El CIAT ensayo varias lineas de
fitomejoramiento, con o sin presencia de
arcelina. Todas aquéllas positivas en arcelina
lueron resistentes a Z. subfasciarus. Se
hicieron semillas artificiales con harina de
una variedad susceptible a la cual se le
anadi6 arcelina purificada en cantidades

crecientes. Estas semillas preparadas fueron

Bruchid-damaged beans, Perhaps 13-15% of African and Latin American bean harvests are
lost to weevils,

Frijoles dafiados por bricquidos. Entre 13y 156 de la produccion de frijol en Africa y

América Latina se pierde por efecto de los gorgojos.
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‘Artificial seeds’ used to rear bruchids: left, uninfested seeds; center, seeds damaged by Zabrotes subfasciatus; righ,

seeds damaged by Acanthoscelides obtectus,

entro, v por Acanthoscelides obtectus a fa 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).

tas ardficiales “utilizadas para criar bruquidos; sin infestar a la izquierda, dariadas por Zabrotes sublasciatus

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

Después de confirmar esta relacion, se
inicio la evaluacion de téenicas para detectar
la proteina en las primeras poblaciones
segregantes de fitomejoramiento. Ahora se la
puede detectar por electroforesis, pruebas
serologicas (placas de Ouchterlony), y
pruebas ELISA. Estudios iniciales en el
CIAT, la Universidad Estatal de Michigan y
el Instituto de Nutricion de Centroamérica y
Panama (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 humanos.
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OTHER DEVELOPMENTS OTROS AVANCES

Work is now proceeding at CIAT to develop El CIAT continta desarrollando lineas
advanced lines of material resistant to both avanzadas de material resistente a ambos
bruchids in commercially acceptable grain briquidos en tipos de grano aceptables al
types. These lines will be evaluated through consumidor, Estas lineas serdan evaluadas en
the international germplasm evaluation la red internacional de germoplasma. Las
network. The resulting resistant varieties that variedades que resulten resistentes tendran
develop will have a particularly important un gran impacto sobre el problema de los
impact on the bean weevil problem in Africa gorgojos en Africa y América Latina.

and Latin America,

Male (left) and female bruchids (Zabrotes subfasciatus). Weevil resistance is detected by the presence of arcelin in
beans.

Macho (izquierda) y hembra del briiquido 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 of arcelin.

tna prueha serologica de Ouchterlony revela la presencia de arceling. Esta reaccion posttiva es i indicada por las

lineay azules Muorescentes entre las muestras e frifola las 6. 7

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 this
compound and to develop a simple
diagnostic test to detect its presence in beans.

v 12 haray

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 estin
tratando de caracterizar y aislar este
compuesto para desarrollar una prueba
sencilla de diagnostico de su presencia en el
frijol.
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BEAN GENETIC DIVERSITY
MAINTAINED IN THE GREAT
LAKES REGION OF AFRICA

*“i

S>E PRESERVA LA DIVERSIDAD
GENETICA-DEL FRIJOL EN LOS
GRANDES LAGOS DE 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

IV irgol comin, Phaseolus vulgaris.

R_originario de las Américas, se cultiva en

Africa probablemente hace mas de 400 afios.

Para millones de personas en la region de los

Grandes Lagos, los frijoles son un alimento

basico que comiunmente proporciona mas

proteinas que las fuentes de origen animal. El

consumo per capita de frijol en esta regién es

I mas alto del mundo.

Los frijoleros de la region, en su mayoria

mujeres, usan complejos sistemas de cultivo

desarrollados a trayés de generaciones. Estos

sistemas toman en' cuenta la interaccién entre

plantas y su adaptacion a diferentes

zondiciones ecoldgicas,

EL VALOR DE LA DIVERSIDAD
GENETICA

[La diversidad genética del sistema proviene
de razas natiyas cultivadas principalmente en

lincas pequenas—muchas de ellas de menos
de media hectarea. La variabilidad genética

se mantiene y reconstituye constantemente

con los cientos de mezclas genéticas de razas

nativas que se cultivan en la region—a veces

hasta 30 genotipos de frijol en una sola
parcela.

vlay dos maneras fundamentales de

proteger los frijoles contra las enfermedades

y plagas: el fitomejoramiento, que transfiere

genes resistentes de una o mas variedades a

otra. y la siembra conjunta de muchos

genotipos diferentes,

En el altimo caso, con muchos

componentes distintos, un ataque de

patogenos solamente afectara a las

variedades susceptibles, lo cual reduce la

carga inicial de patdgeno que podria iniciar

una epidemia. Ademas, como una planta
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others serve as barriers which isolate and
impede the dissemination of the pathogen
and slow its spread. The principle works

much the same way with insects.

CIAT bean scientists and their national
partners are developing a bean-production
improvement program based on genetic
diversity. The scientists are particularly
interested in raising the overall level of
resistance ol these mixtures as a urther
contribution to defense against the major
bean discases of the area In this region the
critical discases of major cconomic
importance wre anthracnose. angular leaf
spot, asochyta bhight halo blight, and bean
COMMON MOSAIC Virtls,

REGIONAL STRATEGY
Germplasm from CIATYS breeding program

in Colombia is being used in trials in the
Great Lakes region and in parts of eastern

te beans for cooking time and taste

[N N

sunerpuble puede et rodeada de otras, con
dhiversos veles de resistencia, ¢stas altimas
strven conro barreras paricaistar ¢ impedir la
diseoinacion del patGgeno o wminorarla, lo
cuahse aphicn tmbidn clos insecton,

Posclentficos deb C LAk v ooy colegas
sactonsdes ctan desitolhiardo un programa
deimcporimiento de fa produceion de trijol
basado e L diversidad pendtiva, 1oy
Clentificos estan particularente ineresados
ciclovar el nived sencral de resistencia de las
el pariccontrtbuin o so defensa contra
Ges principales endermedades del drea. Fo éla
b entenmedades de mavor inpacto
ceonomico son b antracnostc, b mancha
anpular Lo manchs por ascochita, o anublo
de halo v el vous del mosaico coman del

frijol.
ESTRATEGIA REGIONAL

Froliregion de los Grandes Lagos y al sur y
otente de Africa s ha ensayado
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Bean researchers from the Great Lakes region gather in
Rubona, Rwanda, to view bean trials,

Investigadores de frijol de los Grandes Lagoy se retinen

wirda observar ensavos en Rubona, Ruanda

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.
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In order to identify adapted germplasm for the Great
Lakes region, bean introductions are evaluated in
Uganda trials.

Introducciones de frijol se ensayan en Uganda pari
identificar germoplasma adaprado a la region de los

Grandes .r'm,'zn.

germoplasma del programa de mejoramiento
del CIAT en Colombia. En colaboracion con
cientificos nacionales se estan seleccionando

nuevas lineas y ensayandolas en mezclas por

su reaccion 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
Ameérica Latina pueden ser usadas en Africa,
con lo cual la seleccion hecha en América
Latina a través de los anos estd siendo muy
util para la investigacion africana.




NATIONAL PROGRAM
COLLABORATION PAYS OFF

COLABORACION CON
PROGRAMAS NACIONALES
DA FRUTOS

Gcnclically improving plants or
introducing new germplasm into an area
becomes good investment only when farmers
grow the improved varieties in their ficlds. In
order to ensure that these advances benefit
bean farmers, CIAT works with national
programs to help bridge the pap between
researchers and the users of new technology.
For example, scientists from Honduras®
Secretaria de Recursos Naturales (SRN)
conducted experiment station trials to select
the best lines from a nursery of some 250
CIAT materials.

As part of this procedure, a course for
extension workers on onfarm testing was
organized by the SRN and CIAT.
Agronomists were shown how to establish,
manage and evaluate trials under the
uncontrotled and variable conditions of
farmers” ficlds. They were taught ways to
mvolve farmers in the evaluation process so
that their criteria would be part of the
selection process.

A survey done by SRN showed that the
Farmers” favorite ine was RAB 205,
‘Catrachita.” which although productive, was
not the highest vielder. Tt was preferred
because it matured carlier than the higher
vielding hines and they liked the grain type.
Phe variety iy resistant to common mosaic,
anthracnose, web blight, and common
hacterial blight.

CATRACHITAY A WINNER
RAB 205 was so well received by farmers

that many were using it before its release in
T987. A survey of nearly 100 farmers who

I mejoramicnto pendtico de plantas o la
Amtroduccion de germoplasma nuevo a
Gni reion solo da tratos cuando los
agricultores sicmbran b variedades
rcioradas, Pava goe tales avances los
benchicien. b CLAT trabaja con los
programas nacionides avoddandoles a reducir
e hrecha cnie svestipadores vousaarios de
Lenuevateenotopin Por cjampio. en
Honduras, aentiticos de fa Seeretaria de
Recursos Naturales (SRNY realizaron
CHNANVOS C oSt cio e ('.‘\;M‘I’i!ll(.‘lllil[th pard
selecctonar tas mieores lineas de un vivero de
unos 250 matcnides del CIATL

Dentro de este proceso b SRN v el CIAT
arganizaron un curso de ensavos en finca
para extenstonintas, Fatos observaron edmo
establecer. mancjar, vy evaluar ensavos en las
condiciones no controladis v variables en los
campos de dos agricnttores, Tambicén
aprendicren métodos pataintegrar a éstos
altimos al procese de evaluacion de modo
e sus criterios agan parte del proceso de
seleceion,

Una encuesta de T SRN mostro gue la
productiva inca RAB 205 Catrachita’, a
pesar de no ser L mias rendidora, fue la
Lavorita de los agricultores por su precocidad
votipo de grano, Ademas. ta varicdad es
resistente il mosaico comun. ANracnosis,
mustia hilachosa v bacteriosis.

CATRACHITA™ UNA
VENCEDORA

Ladinea RAB 205 fue tan bien recibida que
nitchos agricultores la estaban utilizando
antes de su liberacion en 1987, Una encuesta
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planted it while it was still in trial stages,

found that 95% planned to continue planting

L.

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
acceptable to consumers as well as to
growers. Therefore, urban housewives were
surveyed as to their opinion of RAB 205’
cooking and taste properties. The results
were favorable.

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

At Danli, Honduras, a farmer examines a bean
leaf problem in his field,

Agricultor de Danli, Honduras, observa

problemas en las hojas del frijol en su propiedad,
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Honduran agricu
as part of a training course held by SRN and CIAT.
Fécnicos hondurerios estudian control de malezas
en un curse de capacitacion de la SRN y CIAT,

entre cast 100 agricultores que la sembraron
experimentalmente encontré que un 95%
pensaba seguir cultivandola

LLOS exilosos Cnsayos en estacion
experimental y en finca llevaron a la SRN a
liberar a RAB 205 como ‘Catrachita’, Puesto
que los pequenos agricultores en Honduras
generalmente venden parte de su producto,
las nuevas variedades deben ser aceptables
tambien 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 difusion de la nueva
variedad, el CIAT esta ayudando a la SRN

lturalists study weed contro! practices




A farmer examines his plot of 'Catrachita,' a bean cultivar newly released in Honduras,

Lericultor en su culiivo de "Catrachita, wn coltivar de frifol recie

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.

n diheradn en Honduras

CON un curso para ensenar a los agricultores
a multiphicar la semilla, Este programa de
produccion artesanal hard que los
agricultores sean autosuficientes en semilla

Este trabajo del Programa de Frijol con la
SRN es ejemplo de como colabora el CIA
con los programas nacionales en
capacitacion, pruebas en fincas, evaluaciones
de usuarios, y produceion de semilla para
garantizar que el nuevo germoplasma llegue
a las fincas. En general, la participacion del
CIAT en estas actividades se concentra
principalmente en las metodologias y en
servir de catalizador y estimulo al esfuerzo
nacional.

71




TRAINING AND
i COMMUNICATIONS
\ PROGRAM

PROGRANMA DE
CAPACITACION Y
COMUNICACIONES




he Training and Communications Support Program is a kevstone

in the bridge between CTAT, the institutions, and people that make
up a global agricultural rescarch network. The Program’s aim is to
support and factlitate CIATS and the national programs’ efforts and
expertise to make agricultural informaocen and improved teechnology
available to small farmers.

From training, which develops the human resources, to providing
scientific information that fuels the technology network. the Training
and Communications Support Program moves new knowledge into the
hands of other rescarchers and users. In the process, the effectiveness
and efficiency of CEAT and the nattonal institutions with which it
collaborates are enhanced.

Keeping relevant policy makers and institutions, donors and the
public informed of CIATS work and its benefits is another of the
Program’s major activities.

I Programa de Apoyo en Capacitacion y Comunicaciones ¢s una

picza clave det puente entre el CIA'T, las instituciones nacionales, y
las personas que constituyen una red global de investigacion agricola.
St objetivo es factlitar y apovar los esfucrzos y la capacidad del CL T
y de los programas nacionales para transferir informacion agricola y
nuevas teenologias a los pequenos agricultores.

Ya sca con capacitaeion de los recursos humanos o con informacion
cientilica para la red teenologica, el Programa de Apoyo en
Capacitacion y Comunicaciones hace llegar nuevos conocimicentos a
investigadores y usuarios. Fn este proceso se incrementan la efectividad
y laeficiencia del CIAT v de los programas nacionales con los cuales
colabora.

Otra de Tas actividades del Programa es mantener informados a los
forjadores de politicas, instituciones donantes, y pablico sobre ¢l
trabajo del CIAT y sus benelicios.
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CIAT TRAINING AND
COMMUNICATIONS COMBINE

SE INTEGRAN
CAPACITACION Y
COMUNICACIONES DEL CIAT

QY ince 1977 CIAT'S training and

v communication activities were performed
by two bodies: Training and Conferences,
and Communication and Information
Support Unit, In 1957, the two were
combined under a common feadership into a
Framing and Communications Support
Program to better serve CIATS national
partners,

TRAINING

The training conducted at CIAT is provided
mainly for rescarchers from national
agricultural rescarch systems from all over
the world, particularly for those from public
rescarch institutes. Itis designed to enhance
their ability to do independent or
colluborative rescarch on the CIAT
mandated commodities (cassava, beans, rice,
and tropical pastures).

Fhe core of this training is o commodity-
specitic education program. made up ol an
mtensive ntroductory course on production
and rescarch. It is usually followed by a
period of individualized training in a
specialized discipline or subject area under
the supervision of a CIAT scientist.

Fhe intensive courses focus on the
tundamentals of commodity production
tniorphology. physiology, dgronomy), the
diagnosis of production problems (nutrition,
pathology, entomology) and their solution,
the production context (economics. Systems,
tarnming systems), and the scientific
inprovement of the crop and its production
(genetic resources management, breeding).

During the individualized training phase,
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Dcsdc 1977 1as actividades de
CHPACILacIon v comunicaciones del
CIAT venian sicude realizadas pot dos
dependencias: Capacitacion v Conferencias, v
L Unidad de Apova en Conmmicaciones o
Informacion. n 1987 las dos tneron
mtegradis coonn Proesinng e Apovo en
Capactacion v Comumicacion bajo un
lacrazpo Guico para wrvn ticor a los socios
nactonades del C1A

CAPACTIACTON

Liccapacitacion en ¢l CIAT se ofrece
principalmente w mvesticadores de sistemis
nactonales agricolas, especialmente
instituciones pablicas de mvestigacion, Con
Cla se busca acreeentar 1o ciapacidad de hacer
mvestigacion mdependiente o colaborativa
sobre los cuatio productos cncomendados al
CIAT Garoz ol vuca s pastos opicales).

Fabase de osta capacitacion parit cada
producto cs un curvo introductoro mtensivo
sobre produccian ¢ nestipgacion seeido por
un periodo de capacitacion mdnadual en ung
disciplinic o tema especifico hajo T
superyision de un cientifico del CIAT

Los carcos mtensivos hacen ¢nlasis en los
fundamentos de fa produceion Jer cultivo
(morfologia fistologia, agronamia): ¢l
dragnostico v solucion de los problemus de
produccion tnutriciin, patologpia,
cntomologii). el contexto de Ta produccion
(CCONOMEL SINCDTES . SISTC I 2l OnAicos):
v ebmcjoramionto del cultivo v sy
produccton Cimanejo de recursos gendéticos,
fitomicjoramicnto).

Enda fase de capacitacion individuatizada,
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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
clesely integrated with a particular
commodity program and conducted under
the ~ipervision 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 foui
commodity programs. These events bring
together professionals who wish to improve
their skills in specialized subject areas such as
cassava preservation, compuierized field data
management and analysis, and seed
production.

Laboratory instruction complements field work. Here,
participants study a bean plant’s morphology,

Los ejercicios de laboratorio complementan el trabajo
de campo. En la grafica, los participantes estudian la
maorfologia de una plania de frijol.

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

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

Finalmente, se planean y realizan cursos
especiales o actividades de grupo para los
cuatro programas de investigacion, los cuales
retinen profesionales interesados en temas
especializados taies como conseryvacion de
yuca., manejo y analisis por computador de
datos de campo, produccion 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 |-
2 weeks long, are directed toward extension
workers, agricultural technical advisers.

Crediv supervisors, input purveyors, and other

professionals involved in transferring
agricaltural technology. The principal aim of
these courses is to inform the participants
about the improved 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.,
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Classroom instruction and discussion are an
important part of ClA 7T training. Here a group
of national program researchers are
participating,

La instruceion v discusion en aula son parte
importante de la capacitacton del CIAT. En la
grdfi da, un grupo de vestivadores de

prog ramas nacionalys,

CURSOS EN LOS PAISES

A fines de la década del 70 el CIAT empezo a
dpoyar cursos cortos en los paises,
organizados por instituciones nacionales.
Tales cursos, de | a 2 semanas de duracion,
estan dirigidos a extensionistas, asesores
téenicos agricolas, supervisores de crédito.
compradores de insumos, y otros
profesionales dedicados a la transferencia de
tecnologia a agricultores. Su proposito
principal es informar a los participantes
sobre las variedades mejoradas que se liberan
y las practicas agrenomicas que se
recomiendan para éllas, La participacion del
personal del CIAT va desde organizar el
Curso y proveer la mayor parte de los
instructores, hasa su apoyo con especialistas.
Mas reciente mente los cursos de
investigacion en fincas estan teniendo cada
vez mas importancia dentro del programa de
capacitacion. Tales cursos se dividen en fases,
cada una apoyada sobre la cltapa anterior,
LLos participantes se capacitan asi para hacer
SU propia investigacion en fincas en su pais.




Individuahized insiruction helps traimees
develop methodologies to diaenose freld
problems

Lainstruccion imdividuali-ada avieda a o
investivadores con metodologias para
diagnosticar prohblemas de camypeo

STAFF PARTICIPATION

Prammyg s anmportant part of cach
commodity program. About 5077 of sentor
st and about 807 of support statt allot as
many as 150 hours a vear to training,
Morcover, in cach program, some staft
mcembers contribute over 300 hours a year to
this wetivity while almost one-fitth { the
sentor statl devote over 400 hours.

Almost two-thirds of staff tme atlotted o
traming oes to sapervising mdividual
tradnees: the mtensive mtroductory courses
use shghty more than 1070 of the total time;
spectal groups usually take up another 667;
meountry courses about 106 and the
preparation ol training materials another
1007,

INFORMATION SERVICES

CIAT has an information bank made up of
the library and three commodity-specific

specialized Information Centers: for cassava,

beans, and tropical pastures.

The information centers provide services
based on a large document collection and a
database. The centers search for new

PARTICIPACION DEIL.
PERSONAL

La capacitacion s parte importante de cada
programa de investigacion. Cast un 5007 del
persanal principal voun 807 del de apovo
dedican hasta 150 horas al aio a la
capacitacion, Fn cada programa algunos
cientificos principales dedican mds de 300
horas al afo a esta actvidad, mientras que
cast una gquinta parte le dedica mas de 400
horas.

Cerca de dos terceras partes de este tiempo
es para supervisar estudiantes
individualmente: fos cursos introductorios
intensivos toman un poco mds del 1077 los
grupos especiales generalinente un 67¢, los
cursos en los paises aproximadamente 1007,y
fa preparacion de materiales de capacitacion,
el 0T restante,

SERVICIOS DE INFORMACION

FLCIAT tiene un hanco de mtormacion
compuesto de la biblioteca v Centros
Espectalizados de Informacian en vuca,
frijol, v pustos tropicales.
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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
bihiiographies.

Profesionales capacitados cn CIAT de 1980 a 1987,

Estos céntros de informacion poseen una
gran colecclon de documentos v una base de
datos y obtienen nuevos documentos en
revistas cientificas y compendios, redes de
imtormacion, otras bases de datos. servicios
de busqueda, v contacto directo con
cientificos

lLas bases de datos accesibles poI
computador son el DIALOG, AGRICOLA.
Dissertation Abstracts On-l ine, Bioghs
Previews. St ISEARCH  ( RIS USI A
veribusiness USA, AGRIS Int rnational,
CAB Abstracts, v Food Science and
Fechnolopy Abstracts

LLos servicios de los Centros Especializados
de Informacion son las busquedas
bibliogralicas, la documentacion, y la
conexion con otras luentes de informacion.
incluyendo el acceso en linea a otras bases de
datos, asi como la publicacion de revistas de

resumenes y bibliogratias especializad as.

Rice Beans

Pastures

Seed Cassava Other Total
Mexico 10 48 26 35 20 4 143
Central America 53 109 62 100 19 12 355
Caribbean 21 36 45 54 37 7 200
South America 163 186 212 269 206 36 1072
Asia and Africa - 34 4 15 77 1 131
Total 247 413 349 473 359 60 1901
Pr tanils trmmed at CIAT from 1980 1o 1987
Arroz Erijol Pastos Semillas Yuca Otros l'otul
Mexico 1) 48 20 15 20 4 143
Ameénca Central 53 109 62 104) 19 12 355
Ciiribe 21 16 45 54 37 7 200
anérica del Sug 163 156 212 269 206 36 1072
Asit. vy Alrica - 14 4 15 77 | 131
Fotal 247 413 149 473 359 00 19011
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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.

) - od RN %
CIAT publications are available at cost to students and visitors to the Center.

ay publicaciones de CLA T Se ofrecen al costo a estudiantes v visitantes del Centro

SERVICIOS DE COMUNICACION

L.os materiales impresos y audiovisuales son
¢l principal medio de comunicacion del
CIAT en apoyo a los programas de
Investigacion, Las publicaciones, en inglés y
espanol, incluyen informes técnicos y de
actividades, monografias, memorias de
reuniones, manuales y boletines técnicos, y
boletines periadicos. En las paginas 96 a 97 se
presentan las publicaciones del CIAT en 1987,

Las unidades audiotutoriales, que
consisten de un juego de diapositivas, una
narracion grabada en casete, y una guia de
estudio, se utilizan en los cursos de
capacitacion en et CIAT y en los paises.
Hasta la fecha se han producido 170
unidades, en su mayoria en espafiol, Mas
recientemente se han traducido algunas al
inglés y al francés para ei trabajo del
Programa de Frijol en Africa. Las unidades
producidas en 1987 se enumeran en la
pédgina 98.
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FINANCIAL INFORMATION

INFORMACION FINANCIERA

CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL (CIAT)
EXPENDITURES IN [987

(Expressed in thousands of US dollars)

Unrestricted

Core
Research Programs:
Beans 975
Cassava 255
Rice 539
Tropical Pastares 2,609
Subtotal 4378
Research Support:
Visiting Scientists and Post-Doctorals 159
Genetie Resources Unit 138
Biotechnology Research Unit 74
Virotogy Rescarch Unit 149
Rescarch Scrvices 128
Station Operations 432
Carimagua Station 231
Data Services Unit 239
Agroecological Studies Unit 59
Seed Unit
Subtotal 1,609
Total Research 5,987
International Cooperation:
Training and Conlerences 177
Communication and Information Support _ 362
Total International Cooperation 539
Administration:
Yowd ol Trustees 123
Ditector General 375
Directors 439
Administrative Support 989
1.926

Total Administration

Restricted

Core

2,544
1,887

766
1,059
6,256

288
242
153
138
417
296
266

82
394

2,276
8,532

1,106
990
2,096

50
157
181
412

800

Actual Expenditures

Special
Projects Total
1,001 4,520
346 2,488
202 1,507
85 3,753
1,634 12,268
447
69 449
221
149
266
849
527
505
14}
394
69 3,954
1,703 16,222
129 1,412
96 1,448
225 2 860
173
532
620
o
2.726

(Continued)
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Actual Expenditures

Unrestricted Restricted Special

Core Core Projects Fotal

General Operating Fxpenses:
Physical Plant 986 376 1,362
Motor Pool 348 135 483
General | xpenses 427 172 599
Total General Expenses 1,761 683 2,444
Total Qperations 10,213 12,111 1,928 24252

Capital:

Replacement 670 670
Construction 327 422 749
Equipment 581 271 363 1,215
Total Capital 1,578 693 363 2,634
Total 11,791 12,804 2,291 26,886




CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL (CIAT)
GASTOS EN 1987

(Expresados enomiles de dotares US)

Programas de Investigacion:
Frijol
Yuen
Nroy
Pastos Tropieales

Suhrotal

Apoya a Investigacion:
Crenutioos vivtantes v posdoctorales
Untdad de Recurson Gendricos
Unidad doe linvestiyacion en Bioteenologia
Pindad de foveeigacion e Vicologia
SCEVICton e Investiea ian
Operaveanes de oy b ataciones
bstacton Cinmiarua
Unidad we Servicios de e
Einidad de Fardios Agroccologicos

Viadad de Seonthan

Subtotan

Fotal Investpacion

Cooperacion Inteoreional:
Capacntacion v Confereneias
Apovo en Comumcaciones ¢ Intormacion

Fotal Cooperacion Internacional

Administvacion:
Junta Diectiva
Director General
Dircctores
Apoyo Administrativo

Total Administracion

Gustos Operativos Generales:
Planta Fisica
Pargue Autoniotor
Gastos Gencrales

Toal Gastos Generales

Towl Operaciones

Basicos no

975
255
539
2,609

159
138

74
149
128
432
231
23y

59

1,609
5,987

177
362
539

123
375
439
989
1,926

986
KL
427
1,761
10,213

Gustos Reales

Basicos

Restringidos  Restringidos

2.544
1,887

766
1,059
6,256

288
242
153
138
417
296
2606
82
394

2,276
8.532

1,106

50
157
181

_an
800

376
135
N
083

12,111

Proyectos
Ispeciales

100t
3406
202
85

1,634

69

69
1.703

129
96
225

1,928

Total

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
532
620
1,401
2,726

1,362
483
599

2,444

24,252

(Continta)
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Gastos Reales

Basicos no Basicos Proyectos

Restringidos  Restringidos  Especiales Total

Capital:
Restitucion 670 670
Construeeion 327 422 749
Eqguipo 581 271 363 1,215
Total Capital 1,578 693 363 2,634

Total 11,791 12,804 2.291 206,886

|
|




CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL (CIAT)

SOURCES OF FUNDS 1987

(Expressed in thousan s of US dollary)

FUENTES DE FONDOS

(Expresados en miles de dolines US)

Unrestricted Core

Bisico no Restringido

Government ol Belgium
Government ol Canada
Government of China
The Ford Foundation
Government ol the Federal Republic of Germany
Government of Ttaly
Government ol Mexico
Government ot Norway
Government of Spinn
Government ot Sweden
Government ol Switzerland
Government ol The United Kingdom
United States Ageney for International Development
World Bank
Others
Subtotal

Restricted Core
Basico Restringido
Government of Belgium
Furopean Feonomic Community
The Ford Foundation
©Government ol rance
Inter-Amenican Development Bank
Internationat Deselopment Research Centre
Government of Trah
Government ol Japan
Government of The Netherlands
The Rocketeller Foundation
Government ol Switzerland
United Nations Development Programme
Others
Subtotal

323
1,339
10
140
649
497
58
467
60
236
739
825
4,820
1,000
70

11,233

166
2,044
6

163
4,640
119
675
2,259
384
166
2,010
171
_
12831

(Continued)
(Contintia)
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(Continued)
(Continuacian)

Extra Core and Cooperative Projects
Proyectos Fspeciales v Colaborativy s
Government of Belgium
Canadian Ioternational Development Agency (CIDA)
Food and Apricutiure Organization of the United Nations (FAO)
The Ford Foundation
German Ageney for Fechneal Cooperation (GT7)
International Board for Plant Genetic Resources
International Development Rescarch Centre (1DRC)
International Fertilizer Developnient Center
International Institute of Tropieal Agriculture
International Maize and Wheat Improvement Center
International Rice Rescarch Institete
Government of [taly
Government of Japan
The Kellogg Foundation
The Rockefeller Foundation
Government of Switzerland
United Nations Development Programme
United States Ageney for International  Development (USAID)
The World Bank
Other Donors

Subtotal

Total Grants and Income

Total Donaciones e Ingresos

(87)
504
(18)
36
(23)
28
(15)
155
232
196
279
(80)
(247)

101
708
218
127
2,156

26,220




COLLABORATIVE PROJECTS WITH RESEARCH INSTITUTIONS
AROUND THE WORI.D

PROYECTUS COLABORATIVOS CON INSTITUCIONES
CIENTIFICAS EN T MUNDO

Many institutions collaborated with CIA'T in the scientific execution and funding of
selected rescarch projects in 1987, Outside agencies also assisted in the funding of scveral
projects. The collaborators arc alphabetically listed below with their respective projects
and, il applicable. their respective funding agencies.

En 1987 numerosias entidades colitboraron con el CLAT en la clecucion centifica
Financiacion de provectos de imvestigacion. Ademis. otras agencias contribuyeron con
linanciacion para algunos de Slos A continuacion se enumeran allabéticamente los
colaboradores con sus respectivos provectos vosies el caso. con sis respeetivis agencias

financiadoras.

Collaborating Institution Project Funding Agency*
Institucion coluboradora Proyecto Agencia patrocinadora*
Boyee Thompson Institute for Plant Identification of cassava

Rescarch (BT1). USA. hornworm virus

Kdentificacion de virus del gusano

cachon
Colorado State University (CSU), General tissue-culture United States Agency for International
Department of Botany training and rescarch Development (USALD) and CSU
and Plant Pathology, TCCP. within the USAID-funded
USA. Tissue Culture of Crops

Projects (TCCP)

Capacitacion ¢ inv-stigacion
general sobre cultivo de tejidos
en os Provectos de Cultive de
Tejidos Vegetales patrocinadaos
por fa USAID

CSU, Department of Botany Rust of beans: pathogenic
and Plant Pathology. USA. variation, discase
resistance. mechimisms

Roya de Irijol: vanacion
patogénici, mecanismos
de resistencia a enfermedades

CSU, Department of Botany White mold of heans: National Science Foundation
and Plant Pathology., USA. disease avoidance and
resistance mechanisms

* Where third-panty funding is involved. tContinued)

* Participacion financiera de una tercera mstitucion, (Continig
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(Continued)
(Cuntinuacion)

Colliborating Institution
Institucion colaboradora

Project
Proyecto

Funding Agency*
Agencia patrocinadora*

Commonwealth Agricultural
Burcans (CAB)Y International
Mycological Institute and
Fniversity of Cambridge.
United Kingdom.

Cornell University, Department of Plant
Breeding and Biometry, USA.

Cornell University, Geneva Research
Station, Department ol Plant
Pathology, USA.

Pidgenossische Technische Hochsehle
b THY. Switzerland,

Facalté des Sciences Agronomiyues
de Gembloux, Départment de
Phytotechnologic Tropicale.
Belpium,

Food and Agniculture Organization
ot the Pnited Nations (FAO) and
Inteiational Atomic Fnergy
Ageney (IATA). Austria,

FAO and TAEA. Austria.

International Fertilizer Development
Center (IFDC). USA.

Moho blanco del frijol:
mecinismos de proteceion vy
resistencia o las enfermedades

Bean scab: biology,
geneties, and relationship
with Phascolus videaris and ity
relatives in Alrica

Costra del frijol:
biologiu, pendtica, v relaciones
con Phaseolus vulgaris v sus
parientes en Africa

International flowering and
adaptation bean nursery

Vivera internacional de floracion
v adaptacion de frijol

Soil-borne pathogens ol beans

Patdgenos det trjol transportados
por ¢t suclo

Effect of P-K supply on nitrogen
fixation by tropical
forage legumes

Efecto de oferta de P-K en la
fijacion de nitrdgeno por
leguminosas Lorrajeras tropicales

Legume permplasm rescarch

Investigacion en permoplasma de
leguminosas

Breeding to increase nitrogen
tixation in Phaseolus vulparis

Mejoramicnto para sumentar la
fijacion de nitrogena en
Phasealus vulgaris

Improving pasture management
by use ol 15N

Mejoramiento del mancjo de
pasturas con el uso de |SN

Oil-based inoculum on fertilizer
granules and seed Rhizobium/
tertihzer granules

Southern African Development
Coordination Confercnce (SADCC)
and Centro Internacional de
Agricultura Tropical (CIAT)

Swiss Development Cooperation
(SDC)

Administration Générale de la
Coopération au Dévelopment
(AGCD)

IAEA and FAO

United Nations Development
Programme (UNDP)

* Wheie third-party funding is involved.
» ¥,
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Coltaborating Institution

Project
Institucion colaboradora

Funding Agency*
Proyecto

Agencia patrocinadora*
Inoculo en acene sobre grinulos

de ferthzanme v oprinudos de

tertihzante scmdla rzobio
International Ir “tute for Tropical

Eaploraton and cvaduation of
Agriculture (ITTA). Nigeria

ITA
cassina nute predators

Exploracion v evaluacion de Jos
depredadores de acaros de la
vuei

Institut tiir Virushrankheiten der Distiihution and miportance Bundesministerium fiir Wirtschaftliche
Pllanzen (IVPB). West Germany, of viruses natwrallc itesting Zusammenarbeit (BMZ)

Phascoluy velearss and ats
refatives i Alrica

Distesbucton ¢ inpartanaa de los
VIFUS e andestan nataralmente
al Phuaseols vudvaris
sUs parientes ono Aica
Isututo d’Agronomia ¢ Cultivazione Evaluation of existing and ltalian government
Lrbacee (IACE). lTtaly. creation ol mew varnsbibiny
through mutapenesis i /'
vulyparss permnlioam

Exvaluacion de varnabihdad
existente v ocreacion de nuesva
A tranes de fa mutiapeness

en germoplsma de Poovudygari
Istituto di Biologia Agraria

Development of @ nssue culture
(IBA). Ttaly.

Italian government
cvele in common beans

Desarrollo de v ciclo de cultivo

de tepdos e tnjol comun
Istituto di Fitovirologia Applicata Characterizatior ot the main bean
(1FVA). Ttaly.

Italian government
vellow mosae viros solates
in North

Alrnicd.,
West

Astit, and China

Caracterizacion de los principales
aislamientos del virus del
mosaico amarilto del frijol
en Africa del Norte,
Asia Occidental v China
Istituto Nazionalle della Nutrizione
(INN). lhaly.

Research on antinuttinional

Italian government
factors in commoen bheans

Investigacion de los fuctores
antinutnicior=les en ¢l {njol
comun
* Where third-party funding is involved.

~ Participacion financiera de una tercera nstitucion

(Continuedy

(Continin
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tContinued)
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Coliaborating Institution
Institucion colabgradors

Project Funding Agency*
Proyecto Agencig patracinadora*

Pomstana State Eniversity, USA,

Iouisiana State University, Department
ob Biochemistry, USA.

Michigan State University, Department

ot Boiany and Plant Pathology. USA.

National Vegetable Rescarch Station
(NVRS). tUnited Kingdom.

NVRS. United Kingdom.

Overseas Development and National
Resources Institute (ODNRIY,

Plant Food Commodities Department.

United Kigndom.

Use ol proven and novel Patted States Departiment of

technoiogies for penetic Aproculture «F S A and International
improvement ol warm-scason Orpamzation for Chemical Sciences
lmugc lt'g(lmt‘\ for tow-cost, 11 I)C\L"npnwnl (1OC]Y)

high-quality pasture svstems

Uso de tecnologias comprobadas
O nuevas para ol mejoramicento
genctico de torrajes de chima
calido para sivremas de pasturas
de abta candad v bujo costo

The use of plant tanstormation USAID
technigues to modits the protein
yuality of cassava (Development
of gene transter techmigues
In cassavit )

Ll uso de téenicas de transformacion
ac plantas para moditicar fa
calidad proteinica de la yuca
(Desarrollo du téenicas de
transferencia de penes en i vuea,)

Studies ot the anguolar leat UNDP
spot pathogen ol beans

Estudios sobre el patogeno
de ln mancha angalar de la
hoja de trijol

Yathogenic variation of Official Development Assistance
Pseudomaonas svringae pv. (ODA)

phaseolicola, the halo

blight pathogen of  Phaseolus

beans

Variacion patogénica de
Pseudomonas syringae pv.
phaseolicolu, patogeno
del aiublo del halo del frijol
Phascolus

Third-country quarantine of
African beans

Canadian International Development
Agency (CIDA), SDC, and USAID

Cuarentena en un tercer pais de
frijoles africanos

Changes during drving and ODA
storage of cassava chips

Cambios durante ¢l secado y
almacenamiento de trozos de vuea

* Where third-party funding is involved.

* Participacion financiera de una tercera institucion.
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Collaborating Institution Project Funding Agency*
Institucion colaboradora Proyecto Agencia patrocinadora*
ODNRIL United Kingdom. Organoleptic wnd biochemical OnA

evaluation ot storape

hic of cassava

Fvaluacion orgimoléptica s
bioquimica de la vida en
almacenamicento de la yues

Plant Biotechnology Institute Pilot study on cryopreservation International Board for Plant
of the National Rescarch of cassiva menstem and Genetic Resources (IBPGR)
Council. Canada. shoot tips

Estudio pdoto de cnopreservacion
de menstemias y apices de
vistagos de vuca

Purdue University, Department of New technigues tor screening
Entomology. USA. for bruchid resistance

Nuevas téenicas para la
preseleccion por resistencia
a braguidos

Rothamsted Experimental Station, Interaction between mineral rocks Europecan Economic Community (EEC)
Soil Microbiology Department. as fertibizers, myeorrhizae, and
Uinited Kingdom. Rhizobium, and their effect on

growth and quality of tropical
pastures in sotls of tropical
America

Interaccion entre rocas minerales
como fertilizantes, micorrizas
v rizobio, v su clecto en el
crecimiento v calidad de las
pasturas tropicales en suclos de
America tropical

Royal Botanic Gardens. United Identification ot Phascolus spp.
Kingdom.
Identificacion de Phasealus spp.

Rutgers, the State University Agricultural technology USAID
of New Jersey, International development project (Panama)
Agriculture and Food Program. USA.

Proyz:to de desarrolio de teenologia
agricola (Panama)

Scottish Crop Rescarch Institute Viral and virus-like discases ODA
(SCRD. United Kingdom. of cassava, particularly the

* Where third-party funding is involved.
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Collaborating Institution
Institucion colaboradors

Project
Proyecto

Funding Apgency*
Agencia patrocinadora®

Tl Ay University, Israel.

USDAL Agricultural Rescarch

Service, USA.

USDIAL Beltsville Agricultural

Rescarch Center. USA.

USDAL Belisville Agricultural
Research Center. USA.

ESDAL Regional Plant Introduction
Station, USA,

USDAL Regronal Plant Introduction
Station. USA,

Unnersity of California (UC)

relationship ol these discases
hetween the Amenicas
and Adrica

Entermedades virales
daparentemente virales de
yuca, espearalmente Ly relacion
de estas cutermedandes
entre ks Amdéricas v Africa

Identification and USAID

characteration of genene

SUins m- fenisia spp.

Identificacion s caracterizacion
de cepis pencticas en Bemisia spp.

Insect identilication (cassava)

Identificacion de insectos (vuca)

Rust of heans:
pathogeme variation, discase
resistance mechanisms

Rova del frijol:
Arfacion patogénica, mecanismos
de resistencia a la enfermedad

Uptake of hydrogenase in strains
of Rhizobium phasenli

Absorcian de lidrogepasa en
cepas de Rhuzobaen phaseali

Plant quarantine and seed
multiplication in beans

Cuuarentena de plantas v
multiplicacion de semillas
de frijol

Virus levels in bean seed

Niveles de virus en semilla
de frijol

Biological control of mites Internptional Fund for

at Berkeley, Division of and mealvbugs Agricultural Development (IFAD)
Biological Control. USA.
Control biologico de acaros
y piojos harinosos
* Where third-party funding 1s involved. (Continued)
(Continda)

* Fartiwapacion financiera de una tercera institucion,
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Collaborating Institution
Institucion colaboradora

o

Project

Proyecto

and Runge Science, USAL

at Davis Department of Agronomy

Funding Agency*
Agencia jatrocinadora®

Idenntication and chatacterization

UC at Davis, Department of Agronomy
and Range Science. USA.

UC at Davis, Department of Agronomy
and Range Science. USA.L

VO a Davis, Department of Agrunomy
and Ruange Science, USA.

University of Durham. United Kingdom.

University of Florida (UF), Department
ol Agricultural Engineering, USA.

simulaton model of bean

of gene pools 1 common
bean permpliesm

ldentiticacion v caracterizacion
de acetvos gendticos en

germoplasma de tigol coman

ldenttication of gene pools
i cultinvated cammon hean

Phaveclus valoarny germplasm

ldenuticacion de acervos genénicos
en germoplasma de trgol comun
onltivado «Phaveols vulvarng

Mapping ot agronomie traits

in the common bean genome

Mapas de tasgos aprononmicos

en el genoma de ol coman

Scarch for and transfer of
desirable s trom wild

to cultinvated common bean

Biasgueda s tansterenaa de
rasgos descablies de trjoles
sifvestres o cultnvados

Evaluation ol brochemical basts

Tor resistance to Zabrotes and
Acanthoscelides in Phaseolus
videar

ODA

Fyaluacion de la base bioguimica

de resistenciia a Zabrotes v
Acantoeclidos en

Phasealus
vadeariy

Development of o complete

USAID

growth and development

Desarrollo de un modelo completo

tH, Department of Entomology, USA.

de simulacion del crecimiento
v oduesarrollo del frijol

Taxonomy and methods of control
for stugs

Taxonomia

* Where third-party funding is involved.

* Participacion financiera de una tereera institucion.

de las babosas

métodos de control

(Continuced)
(¢ontinia)
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Collaborating Institution
Institucion colaboradora

Project Funding Agency?

Proyecto Agencia patrocinadora*

UE Depwitment of Vegetable Crops. USA.

Uninersity ol Hawail, Department of
Agronomy and Soil Science,
NiTAL D USA

University ¢f Manitoba, Department of
Plant Science. Canada.

Univensity of Massachusetts,
Department of Entomology. USA.

Unnersiy of Minnesota, Department of
Suil Scienee. USA.

University of Munich, Institut fir
Wirtschafts-und Sozialwissenchafte,
Department of Freising-Wethenstephen.
West Germany.

Frunersity of Nebraska (UN), Department
ol Horticulture, USA.

UNLC Department of Plant Pathology. USA,

Development of molecubar genctie USALD
markers 1 Phaseolus as

breeding tools discine resistanee

Desarrollo de marcadores penéticos
moleculares en Phaseolus como
herramientas de hitomejoramiento:

resistencia o enfermedades

Rhizobium ston anterchange, UNDP
consultation on tratning
methods 1 BN and coltaboration
in trainmy course thiough the
UNDDP BNE Project

Intercambio de copas de 1izobio,
consulta sohie métodos Je
capacitacion o FRN + colaboracion
e cuise de capacitacion a
tranes del Provectn PNUD FRN

International Development Research
Centre (IDRC)

Genotvping telectrophoress)
of CIAT commuodinies

Genotipu teleczataresisy de
cultivos del CEAT

Biological control ot the
cassinva micahvhug

Control biologico del pivjo
harinoso de iy vuea

Study of Prelirmnary Trials (EP)
Nurseries

Estudios de Viveros de Fnsayos
Preliminates (1)

Social henefits and costs of BMZ
rice rescarch i Brazil

Beneticios sociales v costos de
la investigacion de arros en Brasil

Bean germpliasm exchange tor
herbicide tolerance studies

Intercambio de permoplasma de
frijol para estudios de
tolerancra o herbiadas

Rust of beans: pathogenie variation
and disease resstance mechanisms

¢ Where third-party funding is involved.

. P

4

articipactén financiera de una terceronstitucion,

(Continued)
(Continda)


http:Scien.ce

{Continued)
(Continuacién)

Collghorating Institution
Institucion colaboradora

Project
Proyecto

Funding Agency?*
Agencia patrocinzdora®

Universiy of Wiseonsin (UW) Department
ol Horuculture, USA.

UW, Departnrent of Horticulture, USA.

UW. Department of Horticulture. USA,

Washington State University, Irrigation
and Agricultural Research
Fxtension Center, USA,

Rova de trijol: varacion patogéme
vomecanismos de resistencia
a entermedades

Biochemical basis tor resistance

fo bruchids

Base bioquinuea de 1a resistencia
a los briaguidos

Breeding beans for maproved BNF

Mejoramiento de trijol para
FRN meporada

Interspecitic hvbndizanon in
Phaseolus spp. through
embrvo culture

Hibridacion imterespecihica en
Phaseolin spp.a travds del

cultine de cmbriones

Snap beans breeding discise-
resistant beans tor Fanzania

Habichuelas: mejoranuento de su
resistencia a entermedades para

lanzania

CIAd

USAID

LSAID

* Where third-party funding s involved.
.

Participacion tinanciera de una tercera institucion.



CIAT PUBLICATIONS IN 1987*

PUBLICACIONT S 151

DCEAT EN 1987

BEANS

Hojas de Frijol, Vol. 9 No. 1. julio 1987

tholetin periddico)

Bean Newsletter. Vol 9 No. 1, July 1987
(newsletter)

Hojas de Frijol, Vol. 9 No. 2. diciembre 1987

Bean Newsletter. Vol 9 No. 2. December

(987

Standard System for the Fyaluation of Bean
Germplasm (manoal)

Sistema Estandar para la Evaluacion de
G crmoplasma de Frijol (manual)

Programme Haricot pous la Région des

Grands facs d’Afrique Centrale (brochure.

plegable)

Prograpime Haricot du CIAT: Région des
Grands Laces d’Afrique Centrale; Afrique
Orientale (report, informe)

Abstracts on Field Beans, Vol X11 (1.2, 3)

Resamenes Analiticos sobre Frijol. Vol, X1

(1. 2.3

Muastia hitachosa del frijol y su control

tplegable)

Bean Program Annual Report 1986

CASSAVA
YUOA

Cassava Newsletter, Vol. 11 No. 1, April
1987
96

Yuca, boletin informativo. Vol. 11 No. I,
abril 1987

Manioc, bulletin d'information, Vol. 11 No.
. April 1987

Cassava Newsletter. Vol 11 No. 2. October
1987

Yuca, boletin informativo. Vol. 11 No. 2;
octubre 1987

Manioc, bulletin d'information. Vol. 11 No.
2. Ociobre tus?

Root Crops Production and Research in the
Caribbean. Procecdings of a0 Regional
Warkshop Held i cuadeloupe, 9-10 Jaly
1983

Cassava Breeding: A Multidisciplinary
Review. Procecdings ol aowarkshop held in
the Philippimces. b7 Mareh [085S

El Cultivo de ba Yuex en los Blanos
Oriencales de Colombia. Variedades y
practicas agrondmicas. Boletin 1éenico

No. |
Abstracts on Cassava, Vol NI (1. 2, 3)

Restmenes Analiticos sobre Yucea, Vol. X1
(1.2.3)

RICE
ARROZ

Arroz en las Américas, Vol. 7 No. 2,
diciembre 1986 (holetin periadico)

* Titles appear in tne languige of publication.
* Lostitulos se citan en el idioma de su publicacién.



Arroz en las Américas. Vol. 8 No. |, octubre
1987

Componentes del Rendimiento en Arroz.
Auxiliar didactico

SEED

“’ N

Memorias del Seminario sobre Desarrolio de
Asociaciones de Semillistas, 19-21
noviembre 1986 (publicicion conjunta con
i Federacion Centroamericana de
Asocntciones de Semillistas, FELAN)

Memorias de ta Segunda Reunion de
Trabajo sobre Semilla Mejorada para el
Pequeiio Agricultor. 22-26 septicmbre 1986

Semillas para América Latina. Vol 7 No. 1
abril 1987 tholetin periddico)

Semillas para América Latina. Vol 7 No. 2,
octubre 1987

| ROPICAL PASTURES

’ : SRR A

Capica. Una Leguminosa Forrajera para la
Altillanura del Orinoco (plegable)

Pasturas tropicales - boletin, Vol 9 No. 1,
ahril 1987

Pasturas tropicales - boletin, Vol. 9 No. 2.
aposto 1987

Pasturas tropicales - boletin, Vol. 9 No. 3,
diciembre 1987

Simbiosis Leguminosa-Rizobio: Manual de
métodos de evaluacion, seleccion y manejo
agronnmico (Provecto CIAT-UNDP)

Centrosema acutifolium Benth, Cultivar
Vichada: Una leguminosa Hanera para las
sabanas tropicales (afiche)

Investipaciones de Apoyo para la Evaluacion
de Pasturas. Memorias de i tereera
reunion Jde trabajo detb Comite Asesor de la
RIFPT 1515 octubie de TUSA

Restumenes Analitices sobre Puastos
Tropicales. Vol IN ol 203

Introduccion vy evaluacion de germoplasma
forrajero en América tropical. Bibliogratia
PO3T-19RS

Tropical Pastures Program Annual Keport
1986

Programa de Pastos Tropicales Informe
Anual 1986

OTHER
OO

CIAT (brochure. piegable)
CIAT Report/Informe CIAT 1987

CIAT International. Vol. 6 No. 1, July 1987
{newsletter)

CIAT Internacional. Vol. 6 No. 1, julio 1987
(boletin periadico)

CIAT International, Vol. 6 No. 2. December
19%7

CIAT Internacional. Vol 6 No. 2. diciembre
1987

CIAT 1988 Program and Budget (report)

Sorghum for Acid Soils. Proceedings of a
Workshop on Fyaluating Sorghum for
Tolerance to Al-Foxic Tropicad Sotls in
Latin America Held in Calic Coiombia, 28
May to 2 June 1984 (INTSORMIL,
ICRISAT. CIA T
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TRAINING MATERIALS
MATERIALES DE
CAPACITACION

(Audiotutorials Audiotutoriales)

Beans
Frijol

The crossing of beans
Principal diseases of beans in Africa

El picudo de la vaina del frijol, Apion
vodmani, y su control

Principes de la culture du haricot en
association avec d autres especes

98

Cassava
Yuca

Cassava mites and their control

Conservacion de raices de yuca en bolsas de
polietileno

Desordenes nutricionales de Ia planta de
yuea

Seleccion v preparacion de estacus de yuca
para siembra

Secado natural de raices de yuca en pisos de
concereto

Tropical Pastures

Pastos Tropicales

Evaluacion, seleccion ¥ manejo de la
simbiosis leguminosa-rizobio



PUBLICATIONS BY CIAT STAFF DURING 1987
PUBLICACIONES POR PERSONAL DE CIAT EN 1987

ABAWI G.S. v PASTOR-CORRALES, M. A.
1986, Enfermedades radicales del frijol; avances
en suimvestigacion. Hojas de Frijol (CTAT)
K(2):1-4.

ABAWI GoSoand PASTOR-CORRALES, M.
ACTYRG. Screening procedure and virulence of
isalutes of Macrophaminag phaseoling 1o beans.
Phytopathology 76:1004 (Abstr.)

ABAWIL GoSoand PASTOR-CORRALES, M.
ACT986. Seed transmission and ctfect of fungicide
seed treatments against Macrophomina
phascolima i heans, Phytopathology 76: 1064,
{Abstr,)

ALONSOU L VIFRAD M. ALy BEST. R 1956,
Lainvestigacion en el seeado artifical de vuca
como apoevo al desarrollo agroindustrial de la
Costa Aitlintica de Colombia: evaluacion de
varts tuentes de calor. Trabajo presentado en la
Tercera Mesa Redonda Latinoamericana sobre
Prevencion de Pérdidas Postcosecha de Granos,
octubre 1986, Cali, Colombia. CYAT, Cali. p.
FEL-119.

ALONSO. 1T VIERAC M. AL BEST, Ry
FIGUEROAL F. 1987, Comparacion de tres tipos
de trozos de vuca en secado artificial. CIAT, Cali,
Colombia. 19 p.

ALONSOL 1L 1987, Estudio de varios sistemas
para secado de trozos de vuca destinados al
consumas humano. Proyecto Cooperativo CIAT-
HT-UNIVALLE-CHD. CIAT. Cali. Colombia.
44 p.

AMAYAL S (ed)) 1987, Boletin de RICA, v, 1,
no. I. Red Interamericana de Comunicadores
Agricolas, CIAT, Cali, Colombia. 8 p.

AMEZQUITA M. Co PIZARROE. ALy

TOLEDO. J. M. 1986, Rungo de adaptacion de
Andropogon gayanus. Trabajo presentado en el
taller Andropogon gavanus: biologia, mancjo v
adaptacion. fehrero 1986, Cali, Colombia, 34 p.

AMEZQUITA, M. C. 1987, Informucion en redes
internacionales: ventajas de su centralizacion.
Trabajo presentado en ol Taller sobre
Intercambio de Germoplasma, Cuarentens v
Fitomejoramiento de Yuca v Batata, Cali,
Colombia, junio 1987 UNDP-CLAT-CEP. Culi.
Coiombia. 8 p.

AMEZQUITA M, Coand NOYSEST. O, 1987,
Progress in discase resistance aud vield potential:
an analysis of VEE-F P nuraenes 19791986,
Paper presented at the Bean fnternational Frials
Workshop: New Germplasm to Serve Man's
Needs, 1216 October 1987 CLAT, Cali,
Colombia. 63 p.

ARANGO, Gy RIZ0O. N, {comps). 1986,
Resistencia de plintas ainsectos; 1911-1985. Serie
Bisquedas Bibliogriaticas, no. 192, Cali,
Colombia. 206 p.

ARBULU D PRUIZ DETONDONO, N, v
PACHICO., D. 1986, Diagndstico de la
produccion de trijol en Lt provineia de Chota,
departamento de Cajamarca, Pera, 1985,
Documento de trabajo no. 120 CIAT, Cali,
Colombii. 62 p.

BARRIENTOS, AL 1986, Fluctuacion de
Aencolaniia varia en pasturas de Brachiaria
decumbens. Pasturas tropicales boletin 8¢2):10-13,

BELBE. S 1956, Obtenaion de variedades eriollas
de frijol con resistancia al BOMV. Hojas de Frijol
(CIAT) B(2):4-5.

BELALCAZAR, I v SCHULTZE-KRAFT, R,
1986. Centrosema brasitiarnon (1) Benth
deseripeion de Ja especie v evaluacion agronomica
de sicte ecotipos. Pasturas tropicales boletin

B3 4-19,

BELTRAN T ARIAS. D L HOYOS, R
NARVAEZ. 1 ROCA, W, M 1987,
Conservation of cassava (Manihot esculenta
Crant/z) germplasm in vitro, I: effect of
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temperature and photoperiod on growth and
viability of shoot cultures: posters. In: Angarita-
Zo A (edl) International Congress of Plant
Fissue Culture Tropical Species. 1987, Bogota,
Colombia: abstracts. Caja Agraria-Federacion
Nacional de Cateteros de Colombia-Colciencias,
Borota, Colombia. p. 76,

BERRIO O P 1986, Fyvaluacion de
sermoplasma de arroz en México v América
Central en 1955, Fn: Reunion Anual del
PCONCA 3200 1950, San Sabvador, F
Salvador. Reviimenes de trabaios. Ministerio de
Vericultura v Ganaderia, San Salvador, P.A-16.

BESTORATGNSO L v GOMEZ. AT 1986,
Procesamiento de L vuca pard pequeios
agncultores: adaptacion v mejoramicnto de una
maguina picadora de vuea para el uso de
cooperativas de agricultores. Trabajo presentado
e Conterencia sobre fa Farmacion de una Red
Regional de Mecamzacion para el Pequeno
Agricultor, noviembie 1986, Campo
Faperiniental Cotaxtla, México, Verueruy,
Menico, I8 p

BODEPOIISO. Ea organizacion campesina para
chsecads de vucar andlisis de tres asociaciones de
cimpesinos que producen vuca seca en la Costa
Atlantica de Colombia. Documento de trabajo
nos TECEA T Calis Colombia, 87 p.

BORBON C.0F 1950, Fatudio de adopeion en la
sona norte de Costa Rica, en 1985 Fa: Reunion
Anualdel PCOMOA 320 1986, San Salvador.
FESabvador, Restmenes de trabajos. Ministerio
de Awricultura v Ganaderia, San Salvador n.
1-20,

BORBON €. F. 1986, Fstudio exploratorio en
tres zonas productoras de frijol en Repiblica
Domimcana, Fn: Reunion Anual del PCCMCA,
32u. 1986, San Salvador, FI Salvador.
Restamenes de trabajos. Ministerio de Agricultura
v Ganaderia, San Salvador, p. 1 -19,

BRAUN AR GUERRERO, I M.
BELTOVIL A CoWILSON. T 1. 1987,
Chemical exclusion studies of predators of the
cassia green mite ( Mononvehellus progressivus
Doreste) in Colombia: bioassavs and ficld
validation. (1o press,)

BRAUN ARG GUERRERO, b, M
BELLOTTIOA CoWIHLSON. LT, 1987,
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Evaluation of possible non-lethal side-cifects of
permethrin used in predator exclusion
experiments to evaluate Imhlvseius limonicus
(Acari: Phytosciidace) in the biological control of
cassava mites (Acari: Tetranvehidace).
Environmental Fntomology T6d): 1012-1018.

BRAUNI AR WILSON. T T GUFRRERO,
L MOBEELOTTIOAL CO1987 Within-plant
distribution ot Mononvehellus progressivis
CAcart: Tetranvehidae) on cassavae eflect of clone
and predation on agpregation. (In press.)

BREKELBAUM. T v RIZO, N, (comps.). 1986.
Comunicacion agricola 1976-19583, Serie
Basquedas Bibliograticas, no. 190, CIAT, Cali,
Colombia. 110 p.

BURBANO. I AL 1986, Mancjo v costos de
produccion de b semilla hisica de Stvlosanthes
capitata oy, Capica, Seminario de fa Unidad de
Semillas. Capacitacion Cientilica v Conferencias,
CIAT. Cali. Colombia, 16 p.

CALDERON €W 1986, Serie estadistica de
precios de insumos agricolas. periodo 1977-1986.
CIAT. Cali. Colombia.

CAMACHO. L, HoMUNEFRAL AL F
BASTIDAS. G AGUDELO. O, vy MUNOZ, M,
AL 1986, Viabilidad de L semilla de sova en
almacenamicento ambiental en Colombia, Fn:
Reunion Anual del PCONMCAL 324, 1986, San
Salvador, FT Salvador, Restmenes de trithajos.
Ministerio de Agricultura v Ganaderia, San
Salvador. p. 1-38,

CANOL T AL T980. Redes de comunicacion al
servicio de a transferencia de teenologia agricola.
En: Polania, F. v Zapata. M. 1 (eds.). Reunion
de Trabajo sobre Investigacion v Capacitacion en
Produccion v Teenologia de Semillas. Memorias,
CIAT, Cali. Colombia. p. [41-144.

CARDONAL I 1986, Produccion de semilla de
trigo en Santa Cruz, Bolivia, Fn: Polania, F. y
Zapata, M. L (eds). Produccion de Semillas
Mejoradas para Pequenos Agricultores.
Memorias, CIAT, Cati, Colombia, p. §1-53.

CARTERS.E 1986, Cassava micro-regions in
part of castern Paraguav: an explanation of their
form and comparative study of cassava
production within some of them, Agroccological
Studies Unit, CIAT Cali, Colombia. 240 p.



CARTER, S. E. 1986. Climatic and edaphic
classification at a continental scale (1:5.000.000)
for cassava in South America, CIAT, Cali,
Colombia. 16 p.

CARTER, S, E. 1986. Definicion de micro-
regiones para la mandioca en parte de la region
oriental del Paraguay. CIAT, Cali, Colombia.
41 p.

CARTER, S. E. 1986. A note on the distribution
ol cassava amongst different climate and soil
types in South America. CIAT, Cali, Colombia.
17 p.

CASTANO Z., 1. MONTOYA, C. A. v
PASTOR-CORRALES, M. A. 1986. Influencia
del tipo de pustula de roya [(Uromyces phaseoli
(Reben.) (Wint.)] sobre ¢ rendimiento de
cultivares de [rijol ( Phaseolus vulgaris 1)), En:
Reunion Anual del PCCMCA, 32a., 1986, San
Salvador, El Salyador. Restmenes de trabajos.
Ministerio de Agricultura v Ganaderia, San
Salvador. p. 1.-29.

CASTANO Z., J. y ALLEN, D. J, 1986.
Resistencia inducida en (rijol ( Phaseolus vulgaris
L.) contra roya [( Uromyces phaseoli (Reben)
(Wint.)] con un aislamiento avirulento de U,
phaseoli o de Hemileia vastatrix Berk. et Br. En;
Reunion Anual del PCCMCA, 32a, 1986, San
Salvador, El Salvador. Resimenes de trabajos.
Ministerio de Agricultura y Ganaderia, San
Salvador. p. L-30.

CASTILLO, J. A,y GOMEZ V., S. (comps.).
1986. El orden neurdptera (1965-1985). Serie
Busquedas Bibliograficas, no. 191. CIAT, Cali,
Colombia. 376 p.

CHARRY, G, 1987. Liberacion de nuevas
variedades de arroz en Panama. Arroz en las
Américas (CIAT) 8(1):12-14,

CHARRY, G. 1987. Red de investigacion de
arroz en el Caribe: resultados de la reunion de su
Comité Técnico Asesor. Arroz en las Américas
(CIAT) 8(1):14-16.

CHAVEZ, R.; ROCA, W.y HERSHEY, C. H.
1987. Abreviaturas para los nombres de las
especies silvestres de Manihot. Yuca Boletin
Informativo 11(2):5-6.

CHAVEZ, R.; ARIAS, D. 1.; ROCA, W. M.
1987. IBPGR-CIAT collaborative project for

developing a pilot in vitro active genebank:
posters. In: Angarita-Z., A. (ed.). International
Congress of Plant Tissue Culture Tropical
Species, 1987, Bogota, Colombia: abstracts. Caja
Agraria-Federacion Nacional de Cafeteros de
Colombia-Colciencias, Bogota, Colombia. p.
81-82.

CHIEN, S. H.; HAMMOND, L. L.; LEON, L.
A. 1987. Long-term reactions of phosphate rocks
with an Oxisol in Colombia. Soil Szience
144(4):257-265.

CLARK, R, B. and GOURLEY, L. M, 1987.
Evaluation of mineral elements in sorghum grown
on acid tropical soils. In: Gourley, L. and Salinas,
J. G. (eds.). Sorghum for acid soils: proceedings
of the workshop on evaluating sorghum for
tolerance to Al-toxic tropical soils in Latin
America, 28 May-2 June 1984, Cali, Colombia.
INTSORMIL-ICRISAT-CIAT, Cali, Colombia.
p. 251-270.

COCK, J. H. 1986. Investigacion a nivel de finca
y produccion de semilla para pequenios
agricultores: el caso de la yuca. En: Gomez, F.y
Zapata, M.1. (eds.). Produccion de Semillas
Mejoradas para Pequenos Agricultores.
Memorias. CIAT, Cali, Colombia. p. 139-140.

COCK, J. H.;: RIANO, N. M,; EL-
SHARKAWY, M, A.; LOPEZ, Y. F.;
BASTIDAS, G. 1987. C;-C, intermediate
photosynthetic characteristics of cassava
(Manihot esculenta Crantz), 2: initial products of
14CO, fixation. Photosynthesis Research
12(3):237-242.

COLLAZOS S., H. H.; FIGUEROA B., P.;
JORDAN S., A.; PATINO C., H.y
SIEVERDING, E. 1986. Estudic preliminar
sobre micorriza vesiculo-arbuscular (MVA) en
lulo (Solanum quitoense Lam), Acta Agronomica
36(4):34-46.

CUEVAS-PEREZ, F. 1986, Colaboracion
caribefa para analizar problemas especificos de
suelo en arroz. Trabajo presentado en la Reunion
del Comité Técnico Asesor para el Caribe,
diciembre 1986, Juma, Bonao, Republica
Dominicana. 16 p.

CUEVAS-PEREZ, F. 1986. The practice of
ratooning in Dominican Republic. Paper
101




presented at the Workshop on Rice Ratooning,
April 1986 Bangalore, India. 23 p.

CUFVAS-PEREZ, F. 1987, Algunas
observaciones sobre el mejoramiento de arroz en
clheono sur. Trabajo presentado en la Reunion de
Arros de Ricgo, octubre 1987, Santa Catarina,
Brasil,

CUBEVAS-PEREZ.F. and BERRIO, L. F. 1947,
[nfluence of planting date on milling performance
ol rice varieties under delaved harvesting,
International Rice Rescarch Newsletter 12(5):10.

CHEVAS-PEREZ, F. 1987, Materiales de arroz
para América Central: (Fs adecuada la seleceion
hecha en Colombia? Arrozen las Américus
8(1):6-9.

CUEVAS-PEREZ, 1. 1987, Relacion entre la
seleccion del arroz por su reaccion a
entermedades fungosas en Colombia v América
Central 1982-1986. Trabajo presentado en la
Reunion Anual del PCCMCAL 33a, 1987, Ciudad
de Guatemala, Guatemata,

CUFVAS-PEREZ, I and GIBBONS, J. W,
T987. Rice seed production system at Centro
Internacional de Agricubtura Tropical (CTAT),
Paper presented at the Seed Health Workshop.,
16-20 March 1987, IR RI Manila, Philippines.

DAVIS 1 H. Cov PASTOR-CORRALES, M.
ACTYR6 Anublo d. halo (Pyseudomonas svringae
pv. phaseolicola): distribucion de razas v
resistencia en frijol. Hojas de Frijol (CIAT)

S d-60.

DAVIS I H. O and GARCIALS. 1987, The
cticets of plant arrangement and density on
itercropped beans (Phascolus vudgaris) and
maize. 1o traits related to dry matter and seed
productivity. Field Crops Rescarch 16(2):105-115.

DAVIS. L H. Co MORALES, F CASTANO,
ML198T. Resistance to black root. Bean
Improvenient Cooperative (HSA) Annual Report
0 hg-15.

DAVIS J. HU CoROMAN. A GARCIA, S,
1967, The cffeets of plant arrangement and
density on intercropped beans ( Phaseolus
vudgarisy and maize, 2: comparison of relay
intercropping and simultancous planting. Field
Crops Rescarch 16(2):117-128.
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de DENNIS, G.; FERREROSA, R.: FRANCO,
T.y ROMAN, A_ L. de. 1986, Algodon v vute:
mejor empaque para las semillas de frijol. Hojas
de Frijol (CIATT) 8¢ 1):2.

DEBOUCK. D. G TINAN-T. T H:
CAMPANA-S A dela CRUZ-R .. H. 19¥7.
Observations on the domestication ol Phaseolus
lunatus L. Plant Genetic Resources Newsletter
70:26-32.

DESSERT. M. 1987, Changes over time in the
proportion of beans in a varictal mixture. Bean
Improvement Cooperative (USA) Annual Report
30:79-80.

DOMINGUEZ, C. E. 1986, La capacitacion,
mecanismo para fortalecer la red de semillas. En:
Polania, I'. y Zapata, M. 1. (eds.). Reunion de
Trabajo sobre Investigacion y Capacitacion en
Produccion v Tecnologia de Semillas, Memorias.
CIAT, Cali, Colombia. p. 137-13K.

DOMINGUEZ, €. E. 1986, Produccion y
mercadeo de semillas para el pequefio agricultor.
En: Gomes, oy Zapata, M. L (eds.). Produccion
de Semillas Mcjoradas para Pequeiios
Agricultores. Memorias. CIAT, Culi, Colombia.
p. 29-35.

DOUGLAS, J. E. 1986, Alternativas para
fortalecer el sector de semillas en los paises en
vias de desarrollo. Semillas (CTAT) 11(2):17-21.

DOUGLAS, J. L. 1986. Justificc :ion y objetivos.
En: Gomer M., F. v Zapata, M. 1. (eds.).
Produccion de Semillas Mejoradas para
Pequeiios Agricultores. Memorias. CIAT, Cali,
Colombia. p. 3-8.

DOUGLAS, J. E. 1986. Perspectiva de las
asociaciones latinoamericanas de especialistas en
semillas (ALES); articulo para discusion. En;
Desarrollo de Asociaciones de Semillistas.
Memorias del seminario. FELAS-CIAT, Cali,
Colombia. p. 85-96.

DUQUE E.. O. M ARGEL P )y
SCHULTZE-KRAPT, R 1986, Recoleccion de
germoplasma nativo de leguminosas forrajeras en
Panami. Puasturas tropicales boletin 8(1):10-14.

EL-SHARKAWY. M. A und COCK, J. H. 1987,
C,-Cy intermediate photosynthets _haracteristics
of cassava (Manihot esculenta Crantz), 1: pas

exchange. Photosynthests Reseoreh 12(3):219-236.
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FE-SHARKAWY. MU AL COCK, . H:
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Postdoctoral fellows
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Senior research fellow
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Admissions Administrator
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Sentor research fellow
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Paostdoctoral Fellow

Pone Chanes, PhD Seed Unit
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it Services Unit Senior staff
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Administration
Administracion
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Special Projects Office
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Special Projects Officer
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Senior research fellow
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oDavid 3 Harris, PhoD
Agronomist and Soil Scientist, Head

Posdoctoral fetlow
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Peter Cookson, Ph.D.
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Plant Breeder, Head
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Agronomist
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IFDC/CIAT Phosphorus Project
Proyecto Fosforo IFDC/CIAT

Associate members senior staff
Miembros asociados del personal principal

Luis Alfredo Ledn, 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
INTSORMIL/CIAT

Associate member senior staff
Miembro asociado del personal principal

* Catalino 1. Flores, Ph.D.,
Plant Breeder, Head

Participatory Research Project
Proyecto de Investigacion Participativa

Senior staff
Cientifica principal

Jacqueline A. Ashby, Ph.D.,
Rural Sociologist
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Associate members senior staff
Miembros asociados del personal principal

Oscar Malamud, Ph.D.,

Liaison Officer, Head
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LLuis Valencia, Ph.D.,

Liaison Officer
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Associate member senior staff
Miembro asociado del personal principal

Miguel Holle, Ph.D.,
IBPGR Field Officer for Latin America
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THE CGIAR SYSTEM

EL SISTEMA GCIAI

he Consultative Group on International

Agricultural Research (CGIAR) was
formed in 1971, The CGIAR 15 an
association of countries, internationa’ and
regional organizations, and private
foundations dedicated to cupporting a system
of agricultural research centers and programs
around the world. There are currently 13 of
them: nine rescarch centers and four
assoctated organizations which provide
rescarch support. The purpose of the
rescarch effort is to improve the quantity and
quality of food production in developing
countries,

The World Bank. the Food and
Agriculture Organization of the United
Nations (FAQO), and the United Nations
Development Programme (UNDP) are
cosponsors of the elfort. The World Bank
provides the CGIAR's chairman and
seeretariat, The CGIAR is advised by a
Technical Advisary Committee whose
seeretariat is provided by the three
cosponsors and located at FAO headguarters
in Rome,

In 1988, the CGIAR has 34 contributing
donors and about US$21X million to support
the system.

The nine international agricuitural
rescarch centers and four associated
organizations have the following
headqguarters and rescarch responsibilities:

AFRICA

* International Institute of Tropical
Agriculture (IF'TA), thadan, Nigeria:

I Grupo Consultive para la Investigacion

Agricota Internacional (GCTATL) se formo
en 1971 Fsta asoctacion de paises,
orgunizaciones mternacionales Viepionales, v
fundaciones privadas esta dedicadss a apoyvar
un sistemia de T3 contros s progranas de
mvestipacian aereoda cocb muand o, de Tos
cuaales nueve won cention L cuair e Lol
organizaciones waoiada Dnrapaato de
este estuerzo de investivacion s cjorar o
cantidad v oeabdad de L producoion de
alimentos e dos paises crcdesarrotlo,

I Banco Mundhal, ba Oreanmsacion de das
Nactones Uoidas pura da Agncultura via
Alimentacion (8 AO) v el Programa de las
Nactones Umidas paracel Desarrollo (PNUL)
son tos copatrocinadores del sivtema, Bl
Banco Mundial provee fa presidencia vy la
seerctaria del GOEAT T ste cucntacon la
asesoria de un Connte Feenico Asesor cuva
seeretart, es provista par fos tres
copatrocinadores v tiene susede en e FAO,
Roma.

En 1988 el GOTAT cuenta con 34 donantes
que aportan al sistema corcacde $218 miltones

US.

[.os nucve centros internactonales de
imvestigacion agricola v cuatro
organizaciones asociadas tienen as siguientes
sedes v oresponsabilidades de mvestigacion:

AFRICA

* Instituto internacional de Agricultura
Tropical (ITYA), Thadan, Nigeria: sistemas
de produccion de cultivos, maiz, arroz,
raices v tubéreulos (batatas. yuca, Rame)
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farming systems, maize, rice, roots and
tubers (sweet potatocs, cassava, vams),
and food legumes {cowpea, lima beans,
sovbean)

* International Livestock Center for Africa
(H.CA)CAddis Ababa, Frhiopia: livestock
production systems.

o International Laboratory lor Research on
Animal Discases (ILRAD). Nairobi,
Kenvae trvpanosomiasts and theileriosis of
cattle.

* West Africa Rice Daovelopment
Association (WARDA), Monrovia,
Liberia: rice.

ASIA

¢ International Crops Rescarch Institute for
the Semi-Arid Tropies (ICRISAT),
Hyderabad. India: chickpea, pigeonpea,
pearl millet. sorghum. groundnut, and
Farming svstems,

* International Rice Research Institute
(IRR), Los Banos. Philippines: rice.

FUROPE AND THE UNITED
STATES

* international Board for Plant Genetic
Resources (IBPGR), Rome, Ttaly: plant
varieties colleetion and information.

* International Food Policy Rescarch
Institute (IFPR1). Washington, DC, USA:
analysis of world food problems.

* International Scervice for National
Agricultural Rescarch (ISNAR), The
Hague, Netherlunds: research supporti.

LATIN AMERICA

* Centro Internacional de Agricultura
Tropical (CIAT), Cali, Colombia: cassava,
ficld beans. rice. and tropical pastures.

* Centro Internacional de Mejoramiento de
Maiz y Trigo (CIMMYT), Il Batin,
Mexicor maize and wheat.

* Centro Internacional de la Papa (CIP),
L.ima. Peru: potatoes.,

leguminosas comestibies (caupi, trijol lima,
soya).

* Centro Internacional de Ganaderia para
Africa (1ECA) Addis Abeha, Friopia:
sistemas de produceidn annmal.

* Laboratorio Internacional de
Investigacion en b odernwdades Annoales
(FLRAD) Nabroba, b eovias mpanosoniiasis
v tetferiosis del ownado.

* Asocreron de Ahice Ocerdental paracel
Desarrollo del Arrozs iWARDA),
Monrovia, Iiberi: arror.

ASIA

o Instituto Internacional de Tnvestigacion en
Cultives para los Tropicos Semi-Aridos
(YORISAT). Hyderabad, India: garbanzos,
guandul. mitllo sorgo. mani. sistemas de
produccton de cnliiny o,

* Insututo Internacional de Tnvesticacion en
Arroz (IRR D Fos Banos, Filipinas: arroz.

ESTADOS UNTDOS Y FFUROP,

= Conscio Internacional de Recursos
Fitogendéticon (CIR T, Roma, Tl
coleccion ¢ informacian sobre variedades
de plantas.

* Instituto Internacional de Tnvestigacion
sobre Politicas de Alimentos (11 PR,
Q’ushingmn. Do Potados Hhados:
analisis de fos prablemas de produceion
mundial de alimentos.

* Servicio Internacional de Investigacion
Agricola Nactonal (ISNAR), La Haya,
Holanda: apovo o fainvestigacion.

AMERICA TATINA

o Centro Internacronal de Agricultura
Tropical (CEAT) Calic Colombia: yuca,
frijol comin, wrnz v pastos tropicales,

» Centro Internscional de Mejorannonto de
Maiz v Trigo (CIMMY 1), FI Batan,
Mexicor maiz v itripo.

* Centro Internacional de fa Papa (CIP).

Lima. Pera: papa.
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MIDDLE EAST

International Center for Agricultural
Rescarch in the Dry Arcas (ICARDA),
Aleppo, Syria: farming systems, cereals,
food legumes (broad bean, lentil,
chickpea), and forage crops.

ORIENTE MEDIO
© Centro Internacional de Investigacion
Agricola en Zonas Aridas (1CA RDA).
Aleppo. Siria sistemas de produccion de
cultivos, cereales. lepuminosus comestible
(habis. fentejas, garbanzos). v cultivos
forrajeros.



