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CIAT s a nonprott arganuzaton devoted 1o the agriculiural and economic
development of the lov.land tropics The gomrernment of Colombia provides support
as host country for CIAT and turnishes a 522 hec.aie site near Cah for CIAT s
headquarters n addit:on the Fundacion para 1a Educacion Superior (FL S ~akes
availableto CI4T a 184 heciare substation inQuilichao and a 73 hectare substation
near Pupayan CIAT aiso co manages witt the instituto Colombiano Agropecuario
HCA) the 22 000 rectare Carunagua Research Center in the Eastern Plains of
Colombia  and carres oul collaborative work on several of ICA s experimentat
stations .0 Columbia $imuar work s done with nat:onal agricultura! agencies in
other Latin American countries CIAT istinaaced by a number of donors represented
in the Conswitative Group for International Agnicultural Research (CGIAR) During
1987 these CIAT dunors are The Hocketeller Foundation. the Ford Foundatiun. the
Internatinnar Bank tur Recunstruction and Development (IBRD) through the
tnternationa! Development Association tiDA) the Inter American Development
Bank (IDBy the Eurupean Economic Cemmemitv (EEC) the International Fund for
Agriculturdl Devervpment (IFAD) the Internat.onal Levelopmant Research Center
{IDRC) and the toregn asistance agencies of the governments of Austraiia
Belgiem  Canada the Federal Republhic of Gormeay Japan Mexwo the
Nethertands Nurway Spain Switzerland the United Xingdom and the United
States In aadtwon  special project tunds are supphed by vanous of the
aforementioned donofs plus the Kellogg Foundation and the United Nations
Deveiopment Programme {UNDP)

Information and conclusions reported herein do Not necessarly reflect the position
of any of the aturemertioned agencies. foundations or governments
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The Consultative Group for international
Agricultural Ressarch (CGIAR)

The Consultatrve Group for International
Agricultural Research (CGIAR) was form-
ed in 1971 tu provide a mechanism for
mobihzing financial support to the various
international agricultural research centers
and organizations The creation of the
CGIAR indicated the desire of donor
agencies to provide lorg-term support for
ayricultural de-elopment 1n the Third
World

Acting on the advice of the Terhnical
Advisory Committe — a panel of too-leve!
scientists which oversees the research
programs of the Centers — the CGIAR 1s
able to assure financial donors that their
resources are being utilized to achieve
maximum benefits T1 soundness of this
system is evidenced by the fact that donor
membership in the CGIAR has grown from
15101972, who contributed abouz US$20
million, to 35 in 1980, with a total
contribution of about US$126 milhon

Each center or organization in the
CGIAR system i1s autonomous, with :ts
own Beard of Trustees or other governing
body Each develops i1ts own budget
consistent with the overall goals of ths

CGIAR system. indindual center budgets
are submutted annually to the International
Lenters’ Week, dusing which each center
presents a shori review of its prcgrams
and accomphshments before the body of
CGIAR dorors and other representatives
Funds are provided for each center’'s
budget. ccnsistent with the total money
pledged to be availahle for the coming year
and the center s piogramn relation to the
gnals of the system.

The CGIAR gperates informaily and by
consensus and provides an outstanding
example of effective, tiexible and
successful cooperation between the in-
dustrialized and deveioping worlds. Head-
quarters offices are furnished by the Worid
Bank in Washington, D.C. The Bank also
provides the services of a Chairman and
the Executive Secretarniat. The Secretaniat
of the Technical Advisory Committee 1s
provided by the Food and Agriculture
Organization of the United Mations, in
Rome

The nine nternational Jagricultural
research- centers and four associated
crganizations have the following research
responsibilities and locations:
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Centrc Internacional de Agricultura
Tropical. CIAT. in Colombia cassava. field
veans, rice and tropical pastures

Centro Internacional de Mejorarmiento de
Maiz y Trigo. CIMMYT, 1) Mexico n:aize
and wheat

Centro Internacional de 12 Papa. CIP, in
Peru potato

International  Center for Agnicultural
Research in the Dry Areas. ICARNA, in
Lebanon farming systems. cereals, food
legumes (broad bean. ientil. chickpea) and
forage crops

International Board for Plant Genelic
Resources, IBPGR. in Rome, lialy

Internationail Crops Rescarch Institute for
the Semi-And Tropics, 1CRISAT in India
chickpea. prgeonpea, pearl rullet,
sorghum.  groundnut, and farming
systems

avu o‘llun

"3. lcnoA

.w} o

RAD

¢
International Livestock Center for Afnica, ¢

ILCA. 1n Ethiopia
systems

livestock production

Internationai Rice Research Institute. IRRI,
in the Philippines rice

international Institute of Tropical
Agriculture. IITA. in Nigeria farming
systems, manze, rice, roots and tubers
(sweel poiatoes. cassava. yams), and food
legumes (cowpea. lima bean, soybean)

International Laboratory for Research on
Arimal Diseases, ILRAD. n Kenya
trypanoscm™iasis and theueriosis of cattle

West Africa Rice Development Associa-
ton, WARDA in Libena rice

Service for Neauonal
ISNAR., n the

International
Agricultural Research,
Netheriands

Internationai Focd Policy Research In-
sttute, [IFPRI, n Washington, D.C.
analysis of worid food prubleins
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Centro Internacional de Agricultura

CIAT started operations in 1969 in
Colombia The objective of the center is to
generate and deliver, in collaboranon with
national institutions, a@ri:cultural
technology which will contribate to in-
creased production productivityand quality
of specific basic fcod commodities in the
tropics, principally in countries of Latin
America and the Carnbbean In this
manner, CIAT seeks to help improve the
economic situation of the agricultural
producers and raise the nutritional levels
of both rural and urban populations

In the course of its activities, the Center
has made use of its comparative advan-
tage in.international research and training
and has focused its resources on three
important food crops in the region: dry
beans, cassava and rice, and on the
developmenri! of wmproved pasture
technology on acia infertile soils where
beef and milk production can be expanded.
The primary goal with beans, rice and
cassava s toincrease their productivity on
lands presently under cultivation . the
case of tropical pastures. and agatn In
cassava, the Center s developing im-
Pro.ed technology that will enable in-
creased production of both crops on lands
where other species cannot be
economicaily produced.

Tropical (CIAT)

Each international agricultural research
center has its own clearly defined areas of
responsibility. In the case of CIAT,they are
the tropical areas n the Western
Hemisphere, but the Center also works 1n
other regions. Among the centers, CIAT
has worldwide responsibility for research
on Phaseolus beans and responsibility 1n
all regions, except Africa, for improvement
of cassava Rice improvement is restricted
to Latin America, with the cooperation of
+hwe International Rice Research Institute
(IRRI). 1in the Philippines. While not a part
of CIAT's basic pregram, the Center
furmishes a base location for maize im-
provement in the Andean region under the
responsibility of the Centro Internacional
de Mejoramiento de Maiz y Trigo (CIM-
MYT) in Mexico

CIAT 1s a member of the CGIAR system,
and as such a has its research responsibi-
hes and financial support coordinated 1n
accordance with tl.e cverall goals of the
system The following CGIAR members
contributed funds to CIAT s core budqet in
1981 The Rockefeller Foundation,the Ford
Foundation, the international aank for
Reconstruction and Development {!BRD)
through the International Development
Association (IDA), the Inter-Amarican
Development Bank (IDB), the Furopean
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Econonuc Community (EEC), the Inter-
nauonal Fund for Agricultural Develop:
ment (IFAD), the International Develop-
ment Research Center (IDRC). and the
foreign assistance agencies of the
guvernments of Austraha.  Belgum.
Canada, the Federal Republic of Gerinany,
Japan Mexico, the Nethertands, Norway.
Spain, Switzerland, the Jnited Kingdom.
and the United States In addition, special

project tunds are supphed by various of the
alorementioned donors, plus the Kellogg
toundation, and the United Nations
Development Programme (UNDP).

CIAT coliaborates with many national
and regional institutions n  the
Henusphere in the adaptation and evalua-
tion of improved technology and with
traimng of their professional personnel



Last year we compared the
movement of germplasm through
the various stages of crop
improvement with the flow
occurringin apipeline. In this Report,
exciting new examples are
documented oi an increasing
volume reaching the discharge end
of the pipeline as more national
programs have named new varieties
based on CIAT developed lines, and
some cases of measurable impacts
on national production are
beginning to be noted. The naming
of new, more productive and disease
resistant bean varreties in several
Central American couniries, and the
namvng of Andropogon gayeanus as
a highiy promising new grass variety
in Colombia and Brazil, are
examples of the flow passing from
CIAT through the important “check
valves’' of national programs to
farmers and ranchers.

The dramatic increase in yields
and national production of rice in
Colombia has for several years been
the chief example of the
collaborative efforts between CIAT
and the Instituto Colombiano

Foreword

Agropecuario (ICA). New data
compiled in this report shows that a
large number of other countries
have also greatly increased their
rice yields as a result of new
varieties coming out of these efforts.
The expectation that other CIAT
programs will soon be able to report
major increases in national
production and productivity for their
crops 1s enhanced by preliminary
reports of large cassava yield
increases in Cuba as a result of
adoptiori of CIAT generated
technology.

Such encouraging results are
possible only when national
research and extension orograms
are able to piay their key role in the
evaluation, adaptation and transfer
of new production technology. It is
encouraging, therefore, to note in
this Report the many ways in which
the collaboration between CIAT's
programs and national programs is
being strengthened. Examples
include: the expansion and
refinement of cooperative testing of
promising forage materials; the
further fine-tuning of bean



nurseries to national program
requirements to avoid overloading
cooperators with materials unsuited
to local environments or consumer
preferences, the increased use of 8
combination of short courses in
production research for the various
crops followed by disciplinary in-
service training to individualize
traiming programs for specific
needs; the expansion of the nurnber
of audio tutorial units and the
increased use of these in national
training programs; the full
developmem of the Seed Unit to
train seed specialists and help
promote a productive seed industry
in this continent.

The results reported here also
continue to support the validity of
CIAT's low input philosophy at the
same time as world concern grows
over the feasibility of technology
overly dependent on high energy
use. Many examples are given of
progress in our attempts to reduce
dependence on high fevel inputs
throuyh resistance to insects and
diseases. adaptation to adverse soil
conditions; tolerance to drought;
greater intrinsic efficiency in the
uptake and utilization of nutrients;
and reduced tillage requirements.
These confirm the possibility of
producing technology which will
increase production and
productivity while respor:ding to
cost and energy constraints.
Potential inequities in @::cess to the

benelits of the new technology will
also b2 substantially reduced by this
philosophy ana these
achievements.

At the same time the results
reported he:e were being achieved,
scienusts and administrators at
CIAT were developing a long-range
plan for the Center for the decade of
the eighties. This plan will be
published in mid-1981. Studies
conducted to psovide a socio-
economic context for this plan
demonstrate the urgency of
increasing food production in the
Latin American tropics. Statistics
compiled from various sources
reveal the extent to which increased
production is lagging behind
ncreased demand for the
commodities in CIAT's mandate.
Information on the percentages of
the populations of various countries
receiving less than minimum
requirements of calories and
protein, as well as cata on the
percentage of income spent on food,
highlight the human tmpact of the
supply/demand statistics. The
“bottomn line"" of CIAT's efforts is to
make a contribution to the solution
of these serious problems of
malnutrition and poverty.

!/ wish to thank my colleagues for
their dedication and industry, and
the progress they have made in this
noble task. | wish to thank the
growing number of donors who



continue to make this work poss:ble.
In 1980 Mexico joined the list of the
contributors to CIAT's core budget.
This expression of support from a
country inthe regionCIAT serves, 8s
well as an increased level of suppurt
by many donors in the face of severe

budget constraints, encourage us
greatly. My colleagues and | are
gratetul and hope the readers of this
Report will share cur sense of
excitement over the results being
achieved.

Tt

Oirector General
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In 1980 the Program continued to
make progress in incorporating
resistance to bean ccmmon mosaic
virus (BCMV) in all improved bean
hnes: high levels and frequency of
resistance to common bacterial
biight (CBB) were achieved in the
Bean Team Nursery (VEF), as well as
advances in muliple-disease
resistance breedi~g. More selective
use of different Lources of
resistance, and a greater emphsasis
on breeding by color and size to
produce improved Ines that meet
local consumer preferences help the
International Bean Yield and Adap-
tation Nursery (IBYAN) provide
nat:onal programs with only those
experimental lines that satisty kocal
requirements.

Cuba has made solid advances
using IBYAN materials. some 20,000
nectares were planted in this
country with the ICA-Pijao variety:;
Nicaragua released variety BAT 41
under the name “'Revolucidn 79"

Bolivia planted 8BAT 10 and BAT 76:

Honduras named Acacias 4, and
Costa Rica the Talamanca variety.
The three BGMV-resistant varieties
released by Guatemala at the end of
1979 are being multinl.ed for dis-
tribution of certified seed. Further

Highlights

improvement of such knes is likely
to be helped by the acquisition in
1880 of a new experimental substa-
tion named CIAT-Popayan, leased
by the Fundacidon para la Educacion
Superior (FES) where the in-
termed:ate altitude and climate and
low soil phosphorus enhance
research selection and screening
possibilities of the Program.

Another hughlight in 1980 is the
iniation of cooperative efforts with
bean-producing nations in Eastern
Alrica - the second rnost important
bean producing area in the tropics
after Latin America.

The agroclimatic study of the
Bean Program target area continued
with ihe objective to characterize
the chmate, cropping systems, and
factors limiting production in
different areas, and to better define
the global importance of specific
constraints. Thus in 1980/t was
able to fist areas susceptible to
anthracnose and to show that 57%
of the target area production,
equivalent to approximately two
million toas of beans, is subject to
this pathogen.



The common bean, an wnportznt ‘ood crop in
tropical zones. 1s produced by small farmers
primanidy in 3s50Ciation with maize, n poos
soils and withh imited 1nputs Bean produciion
has not kept pace with the rising demand for

Figure 1 Besn production regons i tergel ares

Background and Objectives

this product. st 15 limited by the plant s suscep-
tibidity to diseases and pests. i1s physiciogical
detects and the periods of drought Thus. trom
the outsel. the Bean Program has sought, in
conunction with national bean programs. to
increase the yield ot the common bean through
the development of improved var:eties these
improvement etforts have concentrated nitial-
ly on disease resistance, commercial accep-
tabiity and adaptabiisty to bean producers
cropping systems




Activities in 1980

Germplasm Screvning snd Improvement

The Bean Team s developing experimentai
hnes resistant prmadnly 1o BCMV. ryst. CBB.
nthracnose angular ted! spot and Empoasca.
'Toseeks disu O cMiprove plant architecture
Moastly 3% o isedse dvodance Mechanism o
ICrease yey
and

altmosphere nilrogen fixdation
s0il
Tavie 1 retiects the Program s

toierdnve  to Grought  and  tow
L)"lUSLJ"«U«'hS
tenderi y 16 adjust 16 the specific var.al needs
Gf the vanivus Countties oy vxpressed in the

group ng o IBYAN entries by colurs

The Lean germplasm Coliection managed by
e CIAT Genetic Resources Unit currently
containg than 30 000 acressions of
Phaseolus beans 27 00U of which belongto P
vulgaris Approximately one half of them have
been multiptied and evaluated. and 10000
have beert catalogued for

more

wormation and
distnibution purpuses computer files on the
complete collectiun and intormation on 32
related 1o four cultivated
species P vuigarns. P funatus. P co cineus
and P acutifoliusy are avaiiable

descriptors the

Chimbing bean improvement projects were
divided among ditterent chmatic locations at
CIAT Patmura CIAT Popayan. ICA-La Seiva,
and ICA Obonuco. the lalter two stations
having mean temperatures ot 17 C and 13°C,
respectively Genetic improvement in these
two stations requires more time because only
oie. or two generations at most, are produced
annually Field selections are dore under relay
Cropping or m association with mauze -- the

most widely used cropping systems in the
region it 1s possibie 10 select for high yieids.
both yn maize and its associated bean lines, as
shown i a tnal carrned out at CIAT Paimira it
tested the ethiciency ot the early generat:on
selection methodology used to maximize bean

Table ! Evolution of internattonal  besn
nUIseTes 1N response to regionel
vanation in commercial seed
reQuirernents
Grow!h No

Y ear Habit Trials Cuior
1976 tiush one all colors
1977
1978 bush wo black
non-blach
1879 bush twe blach
non-bleck
chmbers black, red
lerge colored
108 b . B
\‘» T ~
white
[
loge v
dmbeny red
’ e




4 Yrg e i s onrdlogn

Yoot oo ot le g

yields whiie muumazing losses ) maize as 4
The

vdiiely wds used dnd o hugh correlahion was

result ol competlivn Suwan 1 maue
ofvgined between b g tanudy vield and the yreld

ot seiected b g hines

Breeding for vaus resistance cont:nued with
primary emphasis on dentificatiun and seled
s ontfor bean commonmuosaic virustBCMV) and
bean 1IBOGMV! being
studied with tower emphasis are bedn yeliow
mosaic virus {BYMV)
soybedn mosaic virus (SMVy and the bean

golden musaic wvifus

the epidermiology  of

chlorotc mottle virus

The BCMV
develcped by the Program seeks to introduce
the dominant necrosis gene (1) into susceptible
germpigsm  ths  donmunant gene prevents
systemuc infection. which means that the virus
canno! be seed-transmitted As additional

screering  methodology

Protection against cerlart strgis vl the vitus,

the  Program s ancorpordling  through
colidboration with IV Holland  recessive
genes anlo gene 1 materngls whose Py

generdlions had alteady been tested dat CIAT
The evdludat:cn done thes yedrs for bean common
POSdi ivolved an average ot 2000 plants
roCuldled diud evdiudted per work day (more
than 250 00 ptarts in giby

Cdses of bean cultivars infecied with some
strains of the Comimuon soybedn mosdic vifus
ISMV ) Pave been reported 0 Brazit At CIAT,
severdl isolates ol SMV were tested un the
BCMV dtterential cultivars
duwated that the genets
valgaris andg BUMV ditters waith
respect o SMV

and results in-
interachion between
Phaseolus
Trhus snould Le taken ito

Account wheneser bedns afe grown near

soybedn fields






Lipes showing resislance or suscep
Uity e angular leal spot

Comparative resistange 1o o pnmar
bactesig! bight iy 84T 1113 resistard

And Pyrecig sinld@l:co suscept bie

Popayan to anthracnose and anguldr teat spot
Materials resistant to these diseases in Colom
Lea then undergo further international testing
as n the Interngbongl Bean Rust Nursery
(IBRN ) and the Interndtional Bean Anthracnose
Nursery, (BAN,

The breeding program s using sources with
migher anthracnose resistance than that of
Corneit 49 242 1n 1980 bush Lean crossing
was expanded to resistance in
maternials intended for Argenuna and the

include

n gadition to hnes being
and Mexican con-

Andean taghliands
Braziian
ditions  The backcrossing programanitiated in
1979 1o incorporate resistance toboth anthrac-
nose and BCMV into hugh yielding chmbing
include

developed -t

bedn accessions was extended to
Feruvian vanielies and red seeded ICA hines
adapted 1o the hightands Cornell 49 242 has
been replaced as double resistance donor for
BCMV and anthracnose by three chimbing bean

breeding lines (V7917 V7918 and V7920)
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Fogure 2 Efect of density on bactersal bhight
developmernt .n a -esistant and a suscep:
tible bean varety

Empoasca kraemer: (leathopper) continued
to recewe preferential attention 1n the search
for resistance and tolerance to insect pests
Almost 4000 materials from the various
Program nurseries were evaluated as part of
this work, and one third rated as resistant The
International Empoasca Resistance Nursery
{(IERN) was sent to Mexco Honduras,
Guatemala, Brazil and Peru Percentage yield
reduction s 3 better selecton criterion for
Empoasca resistance in breeding nurseries
than wisual damage score, consequently, the
following modifications were ntroduced into
the sefection procedures the elimination of
susceptible materials using the visual damage
score, and selection for high resistance based

on reproductive adaptation under leathopper
stress. and relative yield losses

Besides leathoppers, screening for
resistance included red spider mites and
bruchids

Two architectural traits of the plant are hw nly
associated with bean bush yield the numbt.er of
pods and the number of seeds per plant Workis
underway to modity them by reducing foliage
size, internode length and pod suze In some
BCMV resistant lines i1 has been possible to
transter the principal trains mentioned Thaese
lines could be used as parents in crosses with
high yelding commercial cullivars

folerance to moderately acid soils is another
f=ctor sought inbireeding and geneuc improve -
ment Plants that are efficient in using low sol
phosphorus are nol necessarily tolerant to
moderate aluminum and manganes. toxicity,
however, black and colo ' - seeded materials lke
EMP 28 BAT 458 and Canoca combine
low soil phosphorus use
with tolerance to moderately acd sois In
preliminary studies, the latter appeared 1o be
based upon the etficient use of absorbed P, not
on its etficient extraction (Tabie 2) Crosses
carned out in 1380 seek lines combining
tolerance 10 moderately acd soils with
resistance 1o anthracnose, angular leaf spot
and common bactenatl biyght

efticiency in

Selection of varieties tolerant to water stress
uses two critenia the percent yield reduction
associated with drought stress andthe summa-
tion of the canopy temperature differential
duning the stress period Table 3 presents the
lines of P vuigaris showing the highest lavets of
dr -ught tolerance in terms of the abovecr:tenia.
At CIAT -Palmira, an experiment conducted to
determine the causal factors associated with
yield reduction due to drought stress showed
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Table 2.

Yisld and P abeorption of one sfficient and three in..fficient sccessions in

using P under different P fertiliaer lovels.

P absorption,
mg P/ 25 plants

that waler stress affects photosynthetc ef-
ficiency and such morphoiogical factors as the
number of pods having seeds, graingrowlh rate
and seed weght

Breeding for increased nitrogen fixation in
bush bean cultivars was initiated in 1978, 1n
1980. 200 new crosses were made i the
glasshouse, andfield evaluationof F; F3andFa

P absorption of wnethcient
and efficrent sccessions

Apphed P E thcent nefhicent
(kg /ha) 8CCes$I0N SCCEASIONS
U 67 58
1" 17 n
33 n 9%
349 214 174

0 38 46

11 44 51
3 53 59
349 86 83

materials was initiated in Popayan and San-
tander de Quitir>wo

The evaluation of bean quality done by the
Nutrition and ~ood Quality Laboratory monitors
nutnitlonal qaality 1n genetic improvement

programs Tha <urrent aim 1s to see to it that
new hnes mai™tain nutriional value while
resistance and yield are

increased The




1"

P vuigens limes exhibiting drought tolersnce according to percent yield reduction and the

accumuleted sum of the canopy tempersture differential (ZAT,°C).

Teble 3
Y wold (kg )

Varwty Control Drought
G 5742 2389 2310
A 54 2644 2292
BAT 336 2519 2028
BAT 258 241 1844
A 27 2987 2126
BAT 13! 1932 1391
Rank
LSD 001

Summation tor 23 days of siress

laboratory eveluates beans for protein content,
water absorption, cocking Uume, broth
thickness, flavor, storability and consumer
acceptance Studies on storage and seed coat
hardening showed that EP 1980 selections

Percent reduction Rank

CATC

Y iokd % Reduc 34T°C
33 289 1 3
133 327 2 8
196 386 7 10
239 310 12 7
288 279 18 2
280 255 19 1

33937 2551231 1-216  1-216
256 31a

were neutral 1n terms of seed protein content;
the selection for IBYAN-1980 materials was
neutr! *~ terms of p. otein content and cooking
time but showed a s.rong tendancy against
hardening of seed coat

General view of the new station CIAT-Popayén



Uniform Evaluation of Promising

Promising lines or cultivars which are
genetically uniform and resistant to BMCV are
evaluated in three stages The Bean Team
Nursery, VEF, the Preliminary Yiatd Trigls, EP;
and the International Bean Yield and Adapta-
ton Nursery, IBYAN

The Bean Team Nursery (VEF} is a mui-
udisciphinary 2valuation of matenials in terms of
their resistance to prionty diseases and their
adaptability. it covers CIAT lines and materials
from natonal programs and the germplasm
bank In 1980 the VEF nursery comprised 166
chimbing and 391 bushbean entries There was
a notable increase 1n CBB (Fyg 3) and
anthracnose-resistant lines

The Preliminary Yieid Trisls (EP) evaluate
promising VEP maternials which in addition to
BCMV resistance. are resistant to at least one
other disease or pest and show adaptation at
CIAT-Paimira and or CIAT-Popayan Newly
developed lines are evaluated for vyield,
nitrogen fixation, nutritional quahty and
resistance to a range of diseases, drought and
low soil P A totat of 91 advanced bush bean
hines and 14 climbing bean lines selected from
the 1979 VEF were evaluated tor those traits at
severa! Iccations in Colombia and Costa Rica,
and in the United States, the Netheriands and
Tanzania for protein content, for resistance to
races of anthracnose not found on CIAT testing
sites, and for bean fly

Yield trials were conducted at CIAT -Paimira
and CIAT -Popayan under moderate fertilzation
similar to small {arm conditrons and both with
and wathout chemical protection againgt dis-

and Improved Materials

g

S

Percent trequency

8

A

Resistant Intermediate Suscé; ole

[ Jveros [ ]vereo

Fgure 3 Frequency ol resistance and tolerance
to C88 o the evaluation nursenes. YEF
1979-1980

eases and pests. Each group of entries was
compared with commercial varieties and
international and elite checks of similar color
and growth habits. All entries outyielded the
controls (the ten best by 500 kg/ha) even
though some of the controls were such well
known commerctal vanieties as Cariocs and
Aroana (Table 4). All entries evaluated were of
commercialcolors or very close tothem.Like the
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Figure 4

Germplasm improvement and eva. ~+ n scheme of the 8ean Program
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Muluphication ol ICA Pyao seed in Cuba.
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Table 4 The outstanding colored matanials bush beaiis. the chimbing beans were planted
trom 1980 EP trais st CIAT-Paimira without protection in CIAT-Palmira and with
under non-protected conditions. and without protecticn i Popayan, the results

are presented «n Table 5 The yweid ditterences

Growtn Y :eid
1dentd:cation Habt tkg ha} between btreeding hines and controls are
smaller under non protected than under
Breeding materials protected conditions. especially in the blach
oA s il 1783 seed color group As In previous years, the
2 BAaT 794 " 1755 sesults of all evaluations were published in the
3 Bat1 874 " 1739
4  (APAR RAI %4 I 173a
> Bart 947 th 1587 Tavle 5 Climbing bean breeding lines as com-
& G 6520 ] 1478 pared to controls in CIAT - Palmira and
7 BAT 93p ] 1464 CIAT-Popayén.
[ 8aT 331 it 1425
5 4 48 1] 1424 Yield (kg ha)
10 BAT 805 " 141 aentihcanon Non protected Protected
Mean 1580 LAAT Paania AT Pupars AT Figayan
Conuols v 7936 1862 2366 2622
1 CARIOCA 1} 1502 v 7939 1640 2015 2723
2 EX RICO 23 li 1303 v 7923 1610 1308 2510
3 G 4421 1} 1300 vV 7944 1791 1963 2733
4 NEP BAYQ 22 C 286 11 1224 v 7945 1447 1872 2040
5 AROANA 1} 1206 v 7955 1425 1441 222
[ BRAZIL 343 1] 1141 v %17 1415 2617 3173
7 BRAZIL 2° ! 1106 v 7920 1244 2999 3240
8 SWEDISH BROWN 1 693 v 7921 1210 1668 2617
9 NEP 2 i 415 v 7913 1189 1339 1588
Mean 1099 v 7918 1148 2750 3205
v 7959 1073 2157 2738
Elne Checks vV 7949 983 2345 2919
1 CAR.OCA 1 1549 v 799 769 1965 2370
2 BAT 93 i 1339 Mean 1330 2138 2629
3  BAT 332 ] 1132
Controls
Mean 1345
G 2006 2245 1732 2518
Mean of 61 breeding G 2525 1664 1789 2144
materials tested 1161 G 2258 1581 2446 3135
CvV % 187  Mean 1830 1989 2599
LSD 05 378
Cv &) 16 12 12
LSD 05 388 400 545

* International checks
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adaptation trnial in assoctation v "h or in relay
cropping with mawze or iIn monaculture. depen-
ding on local preference Some advanced
breeding hnes entered for the first time in

Table 7

Protected

Yieid
Identdication thg ha)
BAT 1088 3304
BAT 799 3249
BAT 838 3200
BAT 331 3126
BAT 477 3105
BAT 792 3097
8AT 839 3081
BAT 674 3002
QAT 1061 3002
BAT 94/, 2945
Mean I
Mean T
control 2463

* Tne sgentitc 3hons in Colof sNow materials hat beiong to the ten best under Loth conditions

Genet:c mprovement, which 1s the main
activity of the Bean Program, needs the support
of specific studies in certain areas Under non-
stress conditions, yield potential oi P. vulgaris
was compared with eight other grain leg: mes
With the exception cf Aractus hypogea
(peanuts), the Lea! Area Duration (LAD) ex-
plained 3 large proportion of the variation in
yield of the eght species compared

Yield models were designed for each growth
habit to help determine the relationship

1979 B0 and showed viekl n(reases ovef
checks despite their much shocter growsng
season They were V7848 (b.ack) V781 (red)
and V717 (other coiors)

The ten best out of 57 colored breeding Iings from 1980 EP trisls under protected snd non
protectad conditions st CIAT Popaysn

Non protected

Y 0id

idenidcation kg ha?
G 6520 2569
BAT 936 2447
BAT 839 2257
BAT 799 2233
BAT 1105 2173
BAT 337 2174
3AT 838 2142
8AT 874 2066
CENA 164 2 2063
BAT 1127 2044
M-..an 2217
Mean

control 1573

Specific Studies

between the morphological and physiological
factars on grain production Their basx com-
ponants were the Leaf Area index (L Al) Crop
Growth Rate (CGR) days to flower, and the
number of nodes

Likewise, a model was desicned to predict
crop phenology, which ddpends on
temperature and photoperiod, and makes It
possible 10 determine the suitability of the
maternial for aparucular region within the target
area



Evaluation of Agronomic Practices

Nitrogen fixation 1s one of the most :nportant
agronomic practices under study with the aim
of «danutying and supplying the .« ‘perating
programs with the best A phaseolisirains This
year results were obtained from the tirst
International Bean Inoculation Trial (iBIT)
carried out with 10 superror sgains of A
phaseoli in seven countries of \he region

In tive of the IBIT tnials yiweld increases
occurred after inoculation, strains CIAT 632
and 640 .~ parucular, were consistently
among the best tested In Piracicaba. Brazil,
strain 540 outyieided the control to which the
equivalentot 100 kg urea hahadbeenapplied
Studies were nit-ated to evaluate the com-
petitive ability of C1AT strains of A phaseoli in
view of the high populations ot soll Rhuzobium
in the IBIT sites in Mexico and Central America
in 1980. a second !BiT was distributed 1o 14
cooperating groups throughout the world

Another agronomic practice studied wac the
cuitural control of £ kraemeri(leafhoppers)and
other 1nsect pests In 1979 and 1980. it was
reporied thatwhen beans were associated with
surgarcane, insect pests occurred i1n lower
populations than i bean monocrops The
experiments showed that the surgarcane-bean
association s both agronomically and en-
tomologcally feasible

Adequate on-farm storage of harvested
beans could help the farmer overcomu the
problem of price coliapse at harvest. Bruchids
are responsibie for most storage lossesbut they
can be easily controlled by applying a small
amount of cooking ¢ to the seed. Trials using

this inexpensive ncn-ltoxic technology were
estabhished 1n seven farms in Hutda tn a four-
monrth storage period no damage to the seed
sccurred Oil-treated beans are now soid in the
Cal: markets

Experiments conducted in 1980 showed that
high plant density foments disease cevelop-
ment in susceplible matenals This mas be one
reason why farmers use low plsnting density in
their bean crops However. the Program has
develcped resistantvarieties thatwhen planted
sn high densities for better productivity do not
show ncreased disease incidence (Figures 2
ang 5)

Farm trials are the last stage in the series of
evaiuations of improved material and advanced
agronomic practices The principal aim of farm
trials 1s to provide researchers with feedback
informatiun on the profitability of the new
practices for the farmer and on the farm-to-
tarm variabiitvin respect to new technoiogy.
these variations result from differences in
micro-climates. disease and pest incdence,
tertility, particular cropping systems and in-
dividual farmer’s abiity. Samples are taken of
about 151arms in each ecosystem which make
1t possible to stratty the various economic
responses 1o the new technology in Colombia
in 1980 trials were again carried out on farms
in Huwla for bush beans and Antioquia for
chmbing beans. these two departments
produce :ogether alrost one third of the beans
grown in Colombia

In Huila, bean-mauze association was tried
using Diacol-Calima and Suwan | maue, both
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under minimum 1nputs The resulting profits
were much greater than they were under
monoculture practices primarily as a result of
the Suwan 1 premium prices and increased
yield which aimost doubles the local{ criollo '}
maize yields Bean yields in association were
substanually below monoculture yieids Web
Uight seniousiy s bean pruduchion nHuiia

19

Preliminary observations indicated that mul-
ching. a common pracuce in Costa Rica, 1s an
eftective cultural control of this disease

The BAT X32 ine s resistant to BCMV and s
moderately resistant to angular leaf spot, rust
and several strains of anthracnose. hv was
compated 10 on-tarm thals with ICA tine L-24

tncroase in
yields With Yiolds
(kg haj Wiy ing thg hai
1568°*°
164 BAY 332 InCresss
Y 1eids Without yraids
1404° (kg ‘Ma) 1V Irg 12g Ma)
1387°
266 ICA L-24
BAT 332 324
1138
1063
199 CALIMA 1027 ICAL-24 36
CALIMA 88
939
E stonaned **°
form ywide
Monecfure 22
Huda 1880A
717
Mesn ferm yisld
bearn
mn SeseCImhen,
Huda 1980-A

¢ Sgndcanily diterent trom larmers yislds at the 90% contidence level
** Sgndxcantly diferent from farmers yiekds at the 97 5% contdence level
*** TheHudatarm survey indcated 8 26 6% reduction of bean yields trom as30C1athon ulHZING ThIS &M DErCOMAage g ves sn
estmate of 939 kg ha for farmers monoculture yields. this yiekd estamate 13 3l30 conssient with the yeids of Celeme

without spraying of 1027 kg-ha

Farm yields of various varieties with and without spraying and high density compsred with
farmers’ yrakds. monoculture systems. Southern Huila. 1980 (undamaged seed)

Figure 6
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which is resistant to BCMV BAT 332 s not a
vaniety with commercial seed color in Cclom
bia. but its high yields without spraying - 324
kg ha more thaniCA L 24  fully support the
strategy of breeding for disease resistance and
mncorporating it into .« Tmercial vaneties

in Antioquia trials were conducted on such
agronomi practices as the use of improved

Albert Okongo. trainee fro~ Kenya. evaluates a bean-maize relay system

Traiming 1s one of the Program's most
important activities since 1t helps strengthen
national bean improvement programs In 1980,
69 protessionals from all over Latin Amerxca
recewved training at CIAT in short or spe~.aluzed
coursesonbean production Also, five M S and
two Ph D candidates did their research work
under t1.e guidance of Program scientists.

supperts for the Cargamanto variaty, increased
crop densily. betler disease control and new
vaneties The price of Cargamanto sharply fell
in 1980 and the benetits derived trom the
improved practices also dgeciined Buring the
1980 trials  the yweld from ihe new E 1056
vanetly was high butdid notoutyietdCargaman

to However. i1s resistance to anthracnose
reduced production costs and increased
farmers protits

-oai:

T raining

Two workshops were oitered n CIAT -Palmira
tor plant breeders trom Brazil and Mexico who
had the opporiunity to exchange experiences
and methodologirs among themselves and
with CIAT breeders and select hines of specitic
interest to them 1n the Team's nurseries



Cassava
Program







In order to develop improved
technology under unfavorable con-
ditions, it is necessary to understand
the cassava plant reaction to the
various factors which constran
ytelds. This year progress was made
1n defiming the manner 1n which
water stress affects cassava growth
and development. In addition, the
importance ol mycorrhuzal
associations in P absorption were
clearly demonstrated. Mealy bugs
are an important pest in Africa, and
several potentially usetul biological
contro! agents were found in the
past year. Superelongation disease
1s @ major disease of cassava, and
the causal agent shows con-
siderable variation, its sexual stage
wads discovered last year.

The constraints on cassava
production vary according to the
growing conditions in different en-
vironments, these have been defin-
ed in broad terms and the yield
limiting factors identitied. There is a
strong genotype by environmental
interaction, as a result, efforts have
been concentrated, through
breeding and selection, on develop-
ing improved lines with stable high

Highlights

yiekds for each ofthe mayor produc-
tion areas. The best lines have been
tested in the regional trials with
simple improved technology. In
most cases, the local lines gave
gocd yields with the improved
technology. and yields were even
greater with the best lines. Several
of these showed a broad range of
adaptability with excellent yields in
several sites.

lhe etfectiveness of the improved
cultural practices has been
demonstrated on farm trials and
also on a commercial level in Cuba,
where productivity, on a large
number of state farms, has in-
creased from about 7 t/ ha to more
than 20 t-ha. Seversal Latin
American and Asian countries are
now developing commercial
varieues from material selected by
CIAT. The interchange of such
material has been greatly facilitated
by the use of meristem culture,
whuch has been widely accepted by
cooperating agencies as the safest
way of exchanging cassava clones.



Cassava s the fourth most important source
ot foud energy 1n the developing countries of
the tropics Most of the cassava i1s used for
direct human consumption either as fresh roots
or as avarniety ¢f flours. butinthe last few years
the quantity utihzed 1n amimal feed has
incseased and small amounts are used tor
starch production and as the raw matenal to
make ethanol Increased demand in the future
dppears 1o depend mainly on reduction of the
marketing margin in the case of tresh roots and
reduced production and processing costs for
the other markets In the case of production
Costs casssava has aninnate advantage over
many other crops 1n that it grows well nnder
conditions normally considered as marginal tor
crop production Nevertheless the Crop 1s lughly
benishable once harvested hence improved
bost harvest technology 1s of great importance
s role as a basic energy source 1$ to INcrease

Research results and some expenence at the
commercial levelindicate that cassava produc -
tion can be increased through simple improved
technology based on retatively low levels of
puichased wnputs and 1mproved vanehues
While very huigh yields ot 70 801 hahave been
obtained on experimental sites with excellent
condiions. 1 s of greater significance that
under more marginal conditions yields much
greater than the 11 - 12t ha average of Latin
America have been obtained consistently It
then. appears possibie to develop technolagy
that canincrease yieldsin areas where cassava
s presently grown and also to increase
production by expanding the area planted on
land that 15 presently not used for crop
production This latter fact would aliow in-
Creased total production of cassava without
displacing other food crops

The potential benefits of this strategy are
considerable Not only can food production,

Background and Objectives

through increased direct or indirect consump-
ton of cassava be increased, hut glso new jobs
and development can be expected in marginal
dreas  foreign exchange can be saved and a
Chedp source of calones be provided tor the
poorer segments of the population
In nght of this. the goal of the cassava
program is to satisty a need tor tood and feed
carbohydrates by converung cassava from a
traditional ruratl stapie to a major. multi use
carbohydrate souie in tropwcal food
economies This can be done by exploiting the
plant s carbohydrate production ethciency
under sub optimal environmental conditions
The cassava program thus tocuses on both
production and utihzatuon technologies. par-
ticularly tor Laun Amenica The program aiso
fecognizes the potentigl of cassava as a major
tood and feed source in Asia and Africa and wiil
place emphasis on adapting technologies
developed at CIAT 10 Asian conditions
This overall goal is 1o be reached through the
tollowing objectives
To develop germplasm and associated
cultural practices that require low nput
levels and are responsive to i'nproved
management. 1o increase cassava produc-
tion per hectare irn areas where cassava is
presentiy grown
To develop germplasm and associated
management practices. which, under
medium input condiions, will lead to n.
creased cassava production n the acid,
intertile. underutihzed soils of the lowland
tropics
To develop systems that can be used to
improve the utlization of cassava and allow
more etficient use of cassava tor either direct
or indirect human consumption
To strengthen national cassava researchand
development programs so that they can more
elfectively carry out therr role



Activities in 1980

Studies of Cassava Production Constraints

Cassava s genes2iy growninmarginal areas
with poor sosis without the use of such inputs
actertilizers pesticides andarrigation Inthese
crcumstances s importantto understand the
pdnt s reachion to stress conditions and aiso to
understand the ecosyslem in which the plant
grows In order to do this the charactenst.cs of
the muajor produclion areas of cassava have
been detined and the mgjor constrants on yield
and guahty assessed (Tables 1 and 2)

15 frequently grown under
supply.
aruficial drought, obtained by covering the soit

Cassava con-

ditions of Limited water thus  year
with plastic sheets. was used to study growth
and development under water stress While
total growth 1s reduced markedly by water
stress. the growth of the tops s reduced more

than that of the roots and hence yield reduction

s mummized A sparse fool system. reduced
leat area and parnal closure of the stomata all
lead to a slow use of availabte water atlowing
continued but rather slow growth dunng
Fought perods After g stress penod. car-
bohydrate supplies in the roots are mobifized
and the leaf area rapdly increases largely due
1o an increase in leaf size The leaves on
previously stressed planis areeven larger than
those nn rion stressed plants in the recovery
period Nevertheless. top growth of previously
stressed plants in the recovery pernod s less
than that of non stressed plants, leading to a
more favorable balance between tops and
roots In the case of a vigorous vanety. thes
resulted in greater yield of stressed plants than
unstressed plants by final harvest. however.
root dry matter content was shghtly reduced
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Tabie 1

Growing

’l‘gl(_)"

General description and Mean Dry season
representative areas temperature duration
Lowland tropics with tung dry above 25-C 3-4 mo

Sedson  low o moderdte dannual

rdatall Lugh year fuund

temperglure

Medig Luns Canthg Nataima and
Guapra Cuoivmuig Southern Indig
Northeastern Brazt Northern Venezuela
and Thaianag ;

Lowland tropics with moderate 1o above 25°C 3-6 mo
gt rant il savanng vegetdtion

on anfertile gudd sads  moderate

to lonyg dry seasun ow relatve

humidily during ey sedson

tLianos ot Ceiombia 1Canimayua)

cla Cerrguo of

Ligngs o v

Brazn)

Lowiand tropics with no above 25°C absent
pronounced dry seasons tugh raintall or very
constant tugh relative humidity short

tFlorencig Quibdo and Leticia
Colombia Amazon Basins of Braal
Ecuadur and Peru rainforests ot
Atrica and Asig )

Medium altitude tropics moderate 21°-24°C 4 mo
ry season and tempergture

(CIAT Paimury and CIAT Quilichao.

Colombia Costa Rica Bolvia. Brazil

the Prubppines Africa India Indonesia,

Viet Nam )

Cool highland areas moderate 17¢.20°C
to high raintalt

{Popayan Colomtia, Andean region,

East Atrica )

Sub tropical areas. cool winters, minQ° C
fiuctuating daylenghts

{Mexico (Culiacari). Southern Brauil,

Cuba. Paraguay. Northern Argentina,

Taiwan. Southern China )

Annual
rainfati

700-1200 mm

{umimodal
distribution)

above 1200 mm
(unimodat
distrabution)

above 2000 mm

1000-2000 mm
{unimodal
distribution)

above 2000 mm

above 1000 mm
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in Latin America phosphorus s the major
nutrient that s normally most miting 1n the
vast areas of In both
C2rimagua and CIAT Quilichao. lines cre being
screened for tolerance t¢ low suil phosohorus
additiurs

acid, wntertile soils

and high acdity  In mycorrhizal
noculation has been found 1o increase the
absorption of phosphorus by plants grown

under conditions whete low phosphorous
levels prevail In gree.. house triagis 4 dramatic
response to mcoeulation was abserved (kg 1)
When plants were inociated, normal grostn
wds observed even without apphied P e
without innoculation plants were phosphorous
deticient even with BOO kg P ha apphied and
redactied grow!h  only  when
apphlications were as g as 1600 une 2200 kg
2 ha

dependence of cdssavd on

Maxrmngm

the
in P

practical im

These cesults  clearty  adicate
mycorrniza
deficient soil Howwever e
plications ot thus technology are not yet clear
Tne iciative ettic ency of native andintreduced
strains onphospto s absorpion are stilt not

kriown

Many diseases cause yied 105525 1N Cassava.
rowever resis.oance to most of these has been
wentitied Fortunately.disease resistance tends
to be stable throughuut ime In 1980, however
e sesual stage of Sphacefoma manhoticoly.
the Causdl agent of superelongation disedase
was iscovered and centatively identified as a
species of Etsinoe not previously described in
the hterature by 31 This finding suggests that
there may be considerable varnabdda, in the
the existence  of

pathogen possibile

phys:otogical races s under study

Consideratie progress was also made in the
study of cultivar susceptbihity to post harvest
detenioration  Vanetal reaction s extremely
vanable both waithin and across ditferent sites
Elogcnous apphications of a compound, shown

by work at the Tropical Products Institute of

London to be deterigration

resulted «n etfects similar to those found under

important in

natural  conditions  Pruming plants  betore

narves? and stress condiions were both found
physiological
these tredtraents diso

e reduce  susceptibibity  to

detenordion Powever

reduced starch content of the foats

In sthition 1o diseases sect pests dare also
UTROITANT ConNstrgmls un Cassdvd production
Resistant varieties. bielogeal control and as g
lastresort himited use ot chemucal products dare
Ghlized 1o develop inteyrated pest mandge
The

Trchogramma

et biotogrcal  control  agents,

tbuth  egy

foatasdtesrwere foundto increass atter ananitial

ang  Telonomus
dllack by the hornworm damayge caused by
fepeated attacks may be gregtly reduced by the

Lo upr of natural enemies

In the Americas natural enemies normally
reduce levels of the mealybug to tevels where
the pest causes httle damage However. in
Africa P Marihoti causes severe yieldlosses A
species sumlar to P Marhotrwas identified for
the first time in Colomt:ain 1978 and thus year
Kalodiplosis coccidarum was s own to be an
effective thological control agent
to biological
prugrams an Africa for further testing

Trus agent
control

nas now  been  sent

Whitethies until recently. were considered of
importance solely due to the fact that they are
vectors of African Mosaic Disease However,
they can per se cause severe yield losses * ne
hybrid CM 4891 was found to be tolerant to
their attack with very hittle yield depression in
spite of @ heavy infestation

The fruttly (Anastrepha prckel) does not
normally cause severe yield iosses., but i
greatly reduces both the quahty and quantity of
planting matenal Insecticides wpplied for the
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Figure 1 Response of M Mes 53 1o mycorrhizal inoculation and various P kevels apphed to a sterihized soil
trom CIAT Quilichao




Selvcted ecotypes (V)

1 2 3 4 5 8

Popayan

Figure 2
Luna

first three months ot the growth cycle effective-
ly ehmunate losses of planting matenial (Fig 4)
However. the use of insecticides for frunfly
control 1s only recommended during the early
growth stages and on restricted areas for the
production of planting matenals Disease and
pest control. In general, 1s based on vareial
resistance and biotogical control

A major proble - vath screenung for varietal
resistance 1s the fact that only one cycle of

Selection cycles

1 2 J 4 t 2 3

Carnimagua Media Luna

Selection of genotypes with stable resistance to biotic problems in Popayan. Carimagua andMedia

screening will not necessarily determine the
reaction of the plant to different diseases and
pests over several years Thus when the same
maternials were planted over several years, it
was unly after several cycles that hines truly
toferant to the disease and pest pressure. over
ume. could be 1denufied (Fig 2 above)



Figure 3 Ascostroma. asct and
spores ol the sexual stage ol
Sphaceloma manihoticola ten
tatively 1dentilied as a species ol
Elsinoeé: a) Ascosiroma on sur
face of a stem lesion. b} section
through an ascostroma showing
well detined locules with only
one globose ascus per locube. ¢)
ruplured bitunicate ascus show:
ing 8 ascospores. d; ascospores
showing mutiform character
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Genetic Improvement

Disease and pest resistance. tolerance 1o
stress conditions specific to differentproducing
areas. and stable yields of high quality cassava
are the major objectives of genetic improve-
This s however. a costly and slow
resedarch due 10

ment
endeavour, particularly
cassava s lonyg growth cycle Field evaluations
must be dune 0 environments similar 1o those
where cassdva hds been traditionally grown, or
those of new growing areds so thal new
selections maintain the same or greater levels
ottolerance 1o diseases. pests or other stresses
than the native vanelies For evaluation
purposes. the program gives first priority to the
fellowing production Cantha n

Northern coast ot Colombia. representative of

areas tne
large Ccassdvd growing areas in the Americas
and Asia Canmagud. in the kastern Plains of
Cotombia with gcid nfertile soils and very tugh
disease incidence. representative of vast areas
of underutihized land where cassava production
could be expanded. Popavan, a tugh altitude,
coul chimate zone. and CIAT Palimira with low
levels of stress

The program has developed a mulli-stage
genetic improvement procedure involving a)
evaluation of germplasm accessions i1n various
ecosystems for possible recommendation as
new culuvars or for potential contribution as
parents in hybnidizatinn programs, b) formation
of broad -based gene pools with high levels of
resistance adaptation in specific ecosystems,
c) “fhine tuning of the final product in the
varielal improvement stage to assure accep-
tability in all aspects by producers, processors
and consumers

In Canibia, an outstanding germplasm selec-
tion. M Col 1684, and several hybrids conunued
to outyeld local culuvars (Montero and
Maniaca). with several ines having high dry

matrer content of the roots as well as good yieid
potential Three new hybrd selections were
advanced to regional trials for further evalua-
tion 1n the hot lowland tropics In Carimagua
the empnhasis of selechion continues to be a
combination of stablie yieid with huigh dry matter
content and disease and insect resistance Six
new selections were passedtoregicnal trials in
tropical savanna conditions Tabiles 3 and 4
describe promising hines adaptedto Caribia and
Carymagua conditions, respectively

CIAT Paimira 1s a low stress environment
where CIAT Lines showed excellent yield and
1001 dry matter content A good example s CM
8491 which gave aroot yieid ot 711 ha year
with 39% root dry matter content However,
rather than develop vaneties which occasional-
ly produce very high yields, the emphasis is on
selecting lines which gwe good yields and
which are stable over years ard seasons in
each respective production region Good ex-
amples are CM 342.170 in Carnibia. and CM
516-7 in CIAT Paimira At Carimagua, in spite
of the extremely severe stresses. two lines. CM
5171 and CM 523 7. gave moderate yields
with ittle variation between seasons and years

The production of good planung stakes is
difficult under high stress conditions such as
those in Carimagua On the contrary, CIAT-
Palmira 1s a low stress environment where itis
relatively eacy to produce good quality planting
material Nevertheless, several selected hines
yielded well wrrespective of whether the plan-
ting stakes were obtained from CIAT or trom
Carimagua (Tabte 5)
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Fresh root yield (1 ha)
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Figure 5 Examples of stable yield Iines at three kcations.



Table 5
Carimegua (plantod October 1979).

Yield comparison between Carimagus and CIAT planting stakes in selected cassava lines at

Lines Root yield with Root yield with
Carimagua stakes CIAT stakes
{tresh. . ha) {tresh. t ha)
New selectrons
CM 946 2 3 M7
CM 996 6 29 236
CM 9835 229 not planted
CM 951 6 208 292
CM 976 2 194 97
CM 854 21 188 194
CM 10122 181 132
CM 840 323 181 167
CM 869 4 181 125
CM B840 324 174 201
Mean 273 199

Cultural Practices and Regional Trials

Improved varweties must be accompamed by
low-cost cultural practices easily adaptable to
small farm conditions For this reason. at the
are developed. im-
as weed control.

same time as new hines
proved praclices such
management of mixed cropping systems,
elticient use. bWiological control,
chemical protection and storage of stakes are

developed and tested

ferthizer

During the past year vanous herbicides and
herbicide mixtures were shown to give etfec:
tive weed conirol in monoculture and in mixed
cropping systems In the particular case of
purple nut sedge (Cyperus rotundus L ). one ot
the most ditticult weeds to control, integrated
weed control methods were tested (photos
following page) and found to be efteclive

In many cassava growing areas the dates of
harvest anC planting do not coincide., and

consequently tarmers have to store planting
matenal During storage both the quahty and
the quantity of viable stakes decline Inthe CIAT
station stakes treated with tungicides and
stored lor six months remained viable and yave
yields equal to freshly cut material (photo page
38)

Prormusing clones and cultural practices are
jointly evaluated in regional tnials The sixth
testing cycle was completed in 1980 with
harvests at eight Colombian locations, each
with different edapho-chimatic conditions
(Table 6)

The best selected hines yielded 37 51 ha as
compared to 185 t ha with the best local
vanetues, which in turn, yielded almost twice
the world average yield of about 10t. ha This
shows the tremendous potential {0 Increase

yields, even with local varieties, through
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Farm Trials

The new technology 1s evaluated under
farm conditions wittun the farmer s economic
contextin the on farm tnials This year tarm
trials in Media Luna concentrated on further
defimtion of vanietal charactenistics required
for adopltion particularly inrelationto cassava
storage in the ground The principal means ot
regutating  market  supplies s through
staggered harvesting and. consequently, it 15
very important to preserve Luabity and yield
during a prolonged period The local vanety
Secundina maintains quality and resists root
rot over a long harvest period. hence farmers
can store their cassava 1n the ground and

harvest according to market demands

In the Mondomo region ot Cauca. inherent
soit fertihly 1s extremely low. and this s
further aggravated by erosion Farmersrotate
cassava with fallow pen Jds to maintain

fertilly, however, as p essure on land

becomes more intense. rotations are shorten -

Cassava grown trom stored stakes

ed Yields were shown to be highly dependent
on rotation(Table 7). and it was evident that as
rotalivins shortened fertilizers were required
to maintain yields This s particularly impor

tant on the smalter farms where pressure on

the land 1s more intense

A major problem of cash Hlow exists with a
long growth cycle crop such as cassava, when
grown by farmers with hmited financial
resources Farmers often intercrop cassava
wilh shorler growth cycle crops such as beans
or corn o uniprove their cash fiow and also to
utiize the tand more intensively Farmers
tend to minimyze compeltition between the
two crops by low density planting. however,
yields of maize in Media Luna were nearly
tnpled with only a minmumal decrease in
cassava yields when plant populations were

increased

In Caicedorua. a coftee growing area in the
Cauca Valley, cassava must compete with
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high value crops High yields and preferential including herbicides, tertilizer applications,
price are obtained with the high guably and vertical planting The main advantage of
cassava variely used in the zone Cassava: the wnproved system was higher bean yields
bean intercropping was tested using tugher which provided ea/lier returns for the tarmer
plant densities and improved management without reducing cassava production

Tabie 7 Algodona and Americans yields by farmer as related to plot history and farm size. Mondomo,

Caucs.
Root yeld Root yieid Prevtous plot history Rotation Farm
Americana Aigodona ndex*® size
{tt hal (t hay {ha)
8% 166 1 year cassava
15 years tallow 13 448
h 137 2 years taltow
1 year assava.
10 years fallow 10 126
oer 114 10  years tallow 10 192
66 87 8 years tallow 8 45
62 69 6 years lallow 6 58
35 65 2 years tallow 2 151
46 47 2 years cassavd
B8 years taliow q 50
27 ‘* 2 years cdssavd
2 years tallow 2 126

s Catculated as number of yedrs i taliow mMinas Two imes the number of previous years (0 Cassava
** Game tarmer but difterent piol histones tor the two vanieties
T Piot lost

Cassava-bean intercrop



Economic Studies

Fven thnugh raccava s an important food
source. mainly in rural areas. new yield-
increasing technologv will only be widely
adopted f the additional production can be
easily marketed Theie are hive existing or
potential markets for cassava fresh for human
cansumption. processed for human consump-
tion. ammal teed. industrial starch, and fuel
atcohol

First prionty s given to direct human
consumption. however, indirect human con-
sumption through the poultry and feed concen-
trate industry offers a promising potential

Tabie 8 Per cent reduction in cost of poultry

markel for cassava A case study in Colombia
estimaled the price level at which cassava can
enter into the feed industry and also the extent
10 which concentrate costs could be reduced
The impact of lower cost concenlrdtes, as a
resuit of using cassava in feed nuxes. and the
ensuing lower prices of poultry, was esiimated
Tabiles 8 and 9 illustrate cost reductions in
concentrates and benefits denved simulating
three different levels of cassava production
technoulogy The data indicate that cassava
could at kast partially replace sorghum
Iimports

concentrates, with three levels of new cassava

technology and three levels of inclusion of cassava in the feed mix.

Levels of techinology

Per cent
cassava in 121 ha 151 ha 24t ha
feed mix
10 04 1.3 19
20 07 26 38
43° 106 55 a2
‘Econunug uptimtam at ol tevels of technology
Table 9 Gross benefits from cassava as a chicken feed, Colombia, 8 U.S. (000).
Per cent Levels of technology
cassava in 121 ha 151 ha 241 ha
feed mix
10 208 658 973
20 353 1320 1941
43’ 808 2795 4151

‘Econenuc optimum at all levels of technology



International Cooperation

The nature of cooperation with different
countries depends upon the degree of develop-
ment of their respective €assava programs.
However.the overall objective 1s the same, that
1S, 10 help them increase cassava production

Results of coordinated efforts between CIAT
and the national programs are encouraging and
support the philosophy ot providing germplasm,
training and techmcal assistance A significant
result of this cooperation s the tesung of
improved germplasm in several countries. and
1its multiphication for use by farmers (Table 10)

41

Particularly mpressive advances have
recently been made in Cuba and Ecuador. Inthe
tormer, Cuban researchers, who received
training at CIAT, returned to their country and
selected three clones {two focal clones and one
introduced from CIAT) as outstanding. At the
same ume CIAT technology was vahdated and
moditied tor Cuban conditions with the selected
clones This technology was then rapidly
dittused to the state tarms where 1tis now being
used As a direct resuit of this effort, commer-
cial production on a large area has jumped from
about 7 t. ha to more than 201 ha, andcassava

lable 10 Varieties and hybrids selected and distributed by CIAT now being used commercially or

multipked for commaercial use.

Countnes CM CM (M CM CM M
MCol MCol MMea MCol MVen h Pan SMI1- 309 323 308 192 407 WS
1468 1684 59 22 218 51 150 165 375 197 t 7 13

Colomtna o G 0

Dominican Rep [o) o]

Cuba 0

Fcuador (o) (o) o

Braal (o] A

Mexico (o] fe) 0

Honduras (o) 0 o

Venezuela (o) fe) o [o) o o

Phihippines o]

Thaand A A

Austraha (o] lo) o)

O planted commercially

A n muliplication
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which used 1o be rationed 1s now sold freely

throLughout the country

‘o cooperaton vath AT made an
Results
below

£ uauoer
Cds5dva
iar
Ghtaed an regiongl tnials witn selected hines

AGO votom O survey  of

shoveetd 10 gl yelds were those
andrrproved ggrononmic practices As a result,
INIAP formatiy snitiated g cassiva program an
1980 witn the understanding that 1t would
CIAT

reference 1o germplasm

Tegeive support from pdarticularly with

A magjor probiem with o vegetatively produc
e Crop SUCh as Cassavd s the sdle exchange of
germpiasm Tissues culture has now become

the standard meiium tor exchange. and in
19BO saly one hines werle sent as menstem
culture 1o wght countnies, tive of them in
Suat's bast Asia During the more prolonged
peiods ot stipment to Asid. samples often
Jioved n poor condition New metheds were

deseloped to prevent detenoration during
stupment On arrivagl i the vdrious recemwing
countries madteriais must be transferred 1o the
tield and rapidly propagated for further testing
Anewv leal propagat:on techinigue, developed in
cooperdaion ot Frehippime scientists, s Now

bemyg used i several countnies

Trarng  an umportant component of inter
At enal cuoperation was otfered in 198010 38

Y countries Twenty one

pretess.onais from 1
rainees came from Latin America and 1ook
courses oftered i CIAT In addibon, two short
courses were olferetd in Mexaco and Dominican
Hepubbc with tugh attendarce of ectension

dygents

The hirst cassava course offered by CIAT in
Asigiuok ptacein The Phiippines with financial
support trom the international Development
Researehy Center (IDRC) of Canada and par-
tapation of 24 trainees from five countries

Aeristern cultures

Clrarn

esperanent to evaluate

Firaporn

Inaand. in tus
Cassava germungtion under

trainee trom

drought stress

Asia produces 35 of the world's cassava,
mostly n Intha Indonesia
Seventy Asian professionals have been trained
m CIAT Seiennbsts from tis center visited five

Thaland, and

Astan countries in 1980
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Highlights

The Rice Program is multiplying
four promising iines carrying genes
pyrainided against the rice biast
disease. Oneg or two of these lines
will be recommended as coinmer-
cial varieties.

Preparations lor upland rice
research by the Program were
completed, and financial support for
this activity becomes available
beginning in 19817

National rice programs in Latin
America selected 70 promising lines
among those distributed to them by
the International Rice Testing
Program (IRTP).



Rice is one of the most important food crops
1N the wo'ld bothits consumption andthe land
area under Cultivabion are amaong the ighestin
food crops in Laun Amernica and the Caribbean
Rice consumption increases 10 the region at an
rate of 25 and the area planted
expanNGs ata yearly cate ot 2 4

anfnual
keeping pace
with pcpulation and income growth which
generate 3 3 47 s indemand each year The
reqion s almost self sufficient in nice and per
Capitd stable
dlthough notable increases have occurred In
Boheile Celomba, the Domminican Republic,
Guatemala Hawn . Paraguay and Uruguay At
the current rate of consumption. rice produc
tion must double by the year 2000 in order to

consumpebon s relativeiy

meet demand

The response of producer countries to the
demand for nce vanes, 1t s fundamentally
determined by the different farming systems
used in each country There are hive different
Systemsan use. ¢ach one with its own potential
oroductivity level These five farming systems

are

Subsistence upland rice: This system s
concentrated on forest soils that have been
cleared ltisfoundinfrontier agricultural areas.
and the average farm size 1s about one hectare
Natve vasietes are planted and weeded by
hand and no commercial mnputs are used
Estimated average yield 1s 1 t ha or less
Production 1s consumed on the farm Alter one
or mc-e harvests. the crop 1s shilted 1o new
land The principal constraints on this system

Background and Objectives

Viess of upland rice Liehd iy Branl

are 1its complete dependence on handlabor and
the fack ot technology and inputs

Highly favored upland rice: this system s
found on flatiands having slightly acid and well
drained alluviai soils, receiving more than 2000
mm of rainfall over eight to nine months of the
vear The system uses modern dwart varnieties,
improved agronoimic practices andmechanized
farming methods Yieldsvaryfrom2 5105t ha
on the best larms [tis found in parts of Central
Amernica. Colombia and elsewhere The ma:n
constraints are weeds. which appear after two
or three harvests. rice blastandlodging CICA8
15 the highest yielding variety available at
present for thus system in Colombia
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Moderately tavored upland rice: this system
diifers from the preceding one in terms of
chimate a shorter wet season with less total
rain. and dry periods during the growing
season Dwarf varnieties are usecd in Central
America, producing an average yieldof 21 ha,
in the sub-Amazon regions of Braazl 1tall
varieties are grown, producing average yields
of 1 5t ha Conrsi:ants resultl from moderate
drought. mineral deficiencies. diseases, insects
and weeds

Mechanized unfavcred upland rice: this
system s very unstable and s characteristic of
areas having irregular, low rainfall It s highly
mechanized. has a low planuing density and
employs 13l varieties which produce an
average yield of 1t ha, for the most part it s
restrictedtothetraditionalupland area of Braai.

Irngated rice in CIAT Palmira

Ma:n constraints are insufficient soil moisture,
periods of drought and high soi acidity

Rainted lowiand rice: this 1s a transition
between the upland and irrigated systems It
uses collected rainwater and s affected by
occasional fioods and droughts Tall varieties
are directly planted or transpianted on labor-
intensive small farms where few commercial
inputs are used The average yieldis 2 t/ha.
The system 1s widely employed in Ecuador,
Northern Colombia and Hispaniola The prin-
cipal constraint 1s absence of water control.

Irrigated rice: this system s used in every
country 1n the region, especially n Cuba,
Nicaragua, Colombia, Peru, Venezueia,
Guyana, Surinam and the Southern Cone; it
comprises 28% of the area planted and
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contributes 50°% of the totatl nce production in
Latin Amenca 1t has certain advantages over
the other systems but! e rapid rise n
production costs are forcing many tarmers 1o
ook 10 alternative Its

constraints are blgast and w.eeds Tall vanieties

syste™my mamn yield
are used in the Southera Uone since dwait
ones dre not cold telerant the Japomca vaniety
cuttivated tn Chule s sinotself the imiting factor

Tabie 1 shows the approximate ar.y under
each producien system together wath their

yields and production

The CIAT Rice Program has focused on the
irnigated nice system since it has otffered the
gredtest potential for rapid gawns in terms of
and the technology 1s
more edsily generated and extendedthaninthe
other production systems The Program has

yield and producthion

stressed vanietal improverrent Uniil 1968 tall

varieties predommaied. then, 1IR3 was 1n-

inmediate ncredse in produchivity of 2 t ha

Consequently. research  was reofiented
towards dwarl variethies, having strong culms,
insensitivily to photoperniod. long grains with
clear endosperm, resistance 1o the leathopper
Sogatodes oryzicola and to rnice blast, more
recently the Proygram has concentrated on

early matunty and adaptabihty 10 acid soils

The ICA CIAT cooperative rice research
etfforts have released five tugh yielding dwarf
varieties that are grown internationaily Using
CIAT improved hnes other national programs
tave developed many other dwarl varnieties
iTable 2} Al together. improved varieties are
grown on 1 5 milhon hectares in tne trigated
and favored uptand production systems Yield
increases ranging tec 3 t ha have
resulted from the use of improved varieties and
cultural practices (Table 3) Increased produc-

tion has resulted in reduced rice prices. which

from 1

in turn have stimuled greater consumption —

troduced 1nto Colombic and produced an especially among low income groups

Table 1 Area, yweld and rice production by farming system in Latin America. 1978
Ares Yield Production
{millons ha) (t/ha) {millions ton)

Subsistence upiand' 1.0
Moderately favored upland 1.29? 1.5 1.94
Mechanized unfavored upland 350 10 360
Rainfed lowland’ a4 22 an
Mechanized favorec upland a37 24 089
ltnigated rice 2.10 k%3 71.36
Total 7.40 1400

Genefdity not marketed
Comptises une miihon hectdtes 1n Bragil
* Mty i fluadee thee Domincan Republic and Haite






Appropriate cultural practices such as plant-
ing densities and methods, ferulization and
weed control, in addition to improved varieues,
have been developed for use by farmers since
1971 More recently, emphasis has been
placed on land preparation by puddiing, weed
control, reduced production costs, and use of
good quality seed

Favored and moderately favored mechanized
upland systems have adopted advanced
irnigated hines distributed through the inter-
national nurseries and regional tnals The vast
savanna areas of Colombia and Venezuela with
acid. infertile soils and plentuful rainfall, could
be brought into rice production by adapung
technology and using suitable varieties

Table 3 Rice yield increases in seversl Latin American countries.

Yield Yieid Ared planted

{t/ha) Increase wath improved  Ongin of im-
Country 1967 1978 (%) vaneties (%) proved matena!
Nicaragus 24 1B 58 78 CIAT
Colombia 22 42 91 76 ICA ZCIAT
Cubs 21 10 4Q 100 RR)/CIAT
Ecuodor 1.7 29 n 69 CIAT
Costa Rca 1.4 286 86 100 CIAT
Venamuela 1.9 29 83 97 CAT
México 2% 35 40 56 Locsel + CIAT
Gustemals 1.6 23 63 50 CIAT
Twenty countnes
n Latin Amernica
{except Braail) 20 33 .1 g8




Breeding

Thus s a cooperative ICA-CIAT research
activity conducted in ICA experiment stations
and at CIAT -Palmura with the purpose of
deveioping high yielding. good grain quality
vanieties that are resisiant to major biological
stresses such as rice blast Pyricularia oryzae,

the hoja blanca wirus and the leafhopper
Sogatodes oryzicola Other less mportant
tiological  constraints  mclude  leat  scald

Rhynchogporium oryzae and sheath

Thanatephorus cucumeris

bhight

The man focus of the breeding program 1s
the achievement of stable resistance to rice

Activities in 1980

blast This is sought through the pyramiding of
major genes. concentraing slow blasting
components. combining slow blasting
characteristics with vertical genes, backcross-
ing to resistant donors. and through multlines

As part ol the International Rice Tesuing
Program (IRTP). regional trials in Colombia and
international tnials identified four promising
hnes having pyramided major genes (Table 4)
These and other new lines were retested in
regional tnals in Colomtra and Latin America
An additional 105 new pyramided lines
onginauing from the same mulnple crosses
were evaluated at ICA stations 1n Monteria and
Villavicencio and over 20 of them were

Table 4 Perftormance of four pyramided lines tested in 14 locations in Colombia and identified as
potantial candidates for release.
Grain characteristics
Line No Whee belly Milling quahity Reaction to Mean
eid
Mean Range Total milled Whole grain  Blast Sogata v
’ {kg/ha)
rice (%) (%Y
5709 18 06-30 69 60 R? R 5749
5685 152 04.34 70 64 R R 5537
5715 128 0630 n 65 R R 5436
5738 a8z 02-14 n 68 R R 5232
CICA 8 181 06-36 68 56 R R 5586
Whote grains tvohens gnd bets
Miiled rice whoie graes it size brokens

TRaresistant
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idenufied as prormising Lines 5006 and 5029.
selected from F4 generations in Villavicencio
and carrying blast resistance from Tadukan and
Colombia | were released by ICA for specific
use in the Llanos because of their yields —
which are similar to those of CICA 8 — belter
lodging resistance. and improved grain quakhity
{Table 5)

Breakdown of varietal resistance continues
to be a frequent phenomenon among varieties
derived trom crosses with parents having
broad-spectrum blast resistance A new project
was intiated during the year to explore tne
possibiliies of transferring an adequate load of
the genetic complement of the tail broad-
spectrum parents to dwarts through a single
backcross to the talls Varieties from Africa.
As:a. Costa Rica. Surinam and Brauzil are being
used for this purpose

Other breeding projects emphasize early
matunity and dual purpose crosses for upland
and rainfed production systems, tothis end. F3
populations and advanced lines are made

available to countries equipped with the
faciities and personnel able 1o handle
segregating populanhons and adapt them (o
their specific environmental conditions within
irngated. rainfed. and upland production
systems

Attempts to improve B¢g90 2 continue due to
1ts wade adaptabihity, high yield. excellent plant
type and good early vigor which.  combined
with blast resistance and better grain quality,
should turn o 1nto a very popuiar commercial
variety Severallines resulting from backcross-
ing with Bg90-2 have retained 1ts qualfties
together with blast resistance and lower white
belly ratings (Table 6)

Work continues on reducing the lodging
tendency of CICA 8. parucularly under upland
condiions Among the hines tested nine were
wdentihied as having better straw strength

Several dwarts were idenufied in populations
which had been irradiated to reduce the height
of 1all blast-resistant donors

Table 5 Pertormance of two new linen with blast resistance from Colonbia 1 and Tadukan. in the
Colombian Lisnos.
Grain characternistics
Line No White belly Milling quahity Blast Mean yreid
reaction
Total milied Whole grain Irrigated Upland
Mean Range rice (%)’ (%) {kg/ha) {kg/ha)
5006 Qs Q4086 FAR 639 R 5479 IIN
5029 10 a8-1.4 695 628 R 5040 3012
CKCA 8 1.3 a8-1.8 200 850 R 5990 4228

" Wnole grains.brokens and bits
{ Milled rice whole grain and “s size biokens
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Table 6 Performance of five ines backcrossed 10 Bg90-2 (8990-2/ 3 x Tetep)
at CIAT-Psaimire.
Blast Yield Percent
Line No White belly Reaction’ (kg/ha) control
7222 Q08-1.2 R 8554 116
7181 06-1.2 A 84565 114
7163 Q2086 A 7569 103
7162 Q204 R 7239 98
7140 a2-08 R 8354 88
Bg 90-2 20-25 S 7396 100
CICA 8 A 7101 28

a6-08

Raresistant Sasusepbbie

Improved varieties 5738 and 5715 with pyrame«ded blast resistance genes

Pathology

Using :improved methods for disease screen-
ing apphed at the ICA-La Libertad station near
Villavicencio, different levels of resistance to
the major nce diseases were successfully
differentiated in breeding materials. These
diseases are rice blast/Pyricularia oryzae), leaf
scald (Rhynchosporium oryzae), sheath blight
{Thanatephorus cucumeris), bactenial leaf

blight /Xanthomonas oryzae) eyespot disease
{Dreschslera gigantea). and crown sheath rot
{Ophiobolus oryzimus)

At CIAT-Palmira and ICA-La Libertad. many
hnes have been evaluated indicating the
differences in pathogenicity of the fungus P.
oryzae n these two locations {Table 7). Field
evaluation of blast resistance included promis-
ing breeding hnes, commercial vanieties and



Table 7 Summary of resistance evalustion in the blast nursery

Group of No of entnies Group
entries Resistant intermediate  Susceplible total
CIAT-Paiminrs

Breeding hines 4195 4102 181 8478
IRTP entries 1015 79 9 1743
CIAT Phatology

accessions 158 130 2 290
ICA-Li Libertad

Breeding hines ” 1680 8 230
IRAT varieties 18 8 (1] 26
USA lines 86 108 6 200
Japanese

vanieties 20 29 1 50
(held

resistant)

Korean lines 16 78 8 100
CIAT Pathology

accesswons 138 361 S0 549
Total 11,666

resistant donors which were planted under
heawily fertilized upland conditions Lines
5685. 5738 and 5698 pertormed better than
CICA B

The evaluation of vanetal resistance to
sheath blight 1s complicated by the irregular
occurrence of this disease in testing sites To

make evaluation easier. a simphfied scale was
developed to measure the disease index for
aruticial inoculation or field observation The
scale used to evaluale yield losses caused by
panicie blast also was revised and corrected by
adding the percentage of untilled grain to the
evaluation scale ana by giving a weight to each
grade in the scale so that it refiects the severity
of neck infection









VITBAL. International Rice Low Temperature
Nursery

VIRAL -F Internationaf Rice Yield Nursery-deep
water

The resuits of international nursenes dis:
tributed in 1978 vvere anailyzed. and findings
were published for distribution to all those
participating in the program

The second International Blast Nursery for
Latin America (VIPAL 79) was planted in 16
locations (Table 8) Theresistantand moderate-
ly resistant entries. some of which are resistant
10 Sogatndes and have good grain quahty, are
included in 1981 nursenies

Natonatl programs selected several lines for
further regronal trials, for example 24 entrnies

Table 8

87

were selected in Brazil. 24 in Costa Rica, 19.1n
Haity and 3 1n Panama

In 198C. the germpiasmreceved from IRRIin
1979 for evaluation. seed muluiplication and
selection was harvested. 83% was discarded
and 17°% was selected Fifty five percent of the
materials selected originated from {RRI and the
rest mamnly from India and Colombia They were
included n the nursenes for Latin America
distributed in 1980 These nursernes also
included 286 promising lines selected in 1979
and 55 lines from national prograrns This year
a new observaticn nursery for acid soils,
VIOSAL was formed with germplasm tolerant
to leaf “‘yellowing -- a problem that occurs in
acid soils and was observed in nurseries
planted n Belze, ICA- La Libertad. and El
Salvador  Resistant checks Colombia 1,
Carreon and Tetep from the blast nursery were

Incidence of blast in the 1979 VIPAL germplasm, in 16 locations in Latin Amarica.

Neck reacton

No Leaf reaction tc blast?

entries to biast' R MR S
36 R i 3 22
37 MR 8 3 26
53 S 9 k] 41

Heported n bt alons Reresstant il 3 scate ratings) MR amoderately resistant (4 scale rating) S susceptible(5-9 scare

abnygss
Repurted ot 0 0! the 16 lucanons

“Yellowing = 1n acid soils Suscepluble and
tolerant marterials in VIOAL S. ICA-La Liber
tad






Agronomy

Weeds one of the most serious rice
problems have been studied at CIAT -Palmirain
and chemical control
conjunction with national

trials The

terrns of mechanical

methods. and n
proyrams by

factors studied were

means of umiform
vdarnieties. irngation (es-
cropping  systems, and
The purposes were 1o
efticiency in the use of selective

and n mechanical weeding, to

peciatly  tlooding)

mitrogen  fertihzers
ncredse
herbicides
determine the best iming for herbicide applica-
nton taking into account their particular pertor-
mance. to evaluate phytotoxicity in seeds and
germinating weeds and to observe residual
effects of two herticides and the type of weeds
resistant to them to justify subsequent use of
hormonatl herbicides

An important aspect of the work done by the
involves the study and
evaluation of promising improved hnes that
could be selected and used as varneties In
natonal programs Lines are analyzed, and a
description of thew agronomic characteristics

Agronomy section

production

different
systems and cultural practices i1s prowvide. | to
the national programs As part of this work. the

and performance n

performance of six promising hnes 5684,
5685 5698 5709. 5738 and 5852 was
observed and compared to vaneties CICA 8,
CICA 4 and IR22 Lodging was not observed in
these fines fertihized with 150 kg N ha, while
the check varieties did lodge

The etficiency of different rutrogen for-
mulations s under study taking 1nto account
soil characternistics and therr apphcation in the
root zone

Sahine soils are difficult to handle and
present problems for plant growth However,
deep drainage facihtates rice growth under
flooding. and n some cases soils may even
recover and become productive The resistance
and plant development of six varieties were
observed under those conditions, and the best
performance was that of CICA B and IR 2153-
26-3-5-2
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Table 10 Cost of three rice production systems in Latin America. first semester. 1980

Region and System

Cost Colombia Colombia Costa Rica
Lianos Orientaies Central region Pacitico Seco and Sur.,
irnigated and uptand irngated upland
USs/ha 900 1215 a10
USS/won 180 202 279
Seit. e FEDEARNROZ Cuturml g Central Bask Costa Rica othicial enchange rates taken trom Internalional Finence
Starst s Angust 1980 1Mé
Jable 11 Cost/bensfit ratios for three rice production
systems in Latin America, first semester, 1980.
Country and Sysiem Cost beaats
1ot
Colombis
Llanos Ornentales. upland 084
Llanos Orientales. ireigated 093
Central region, wrnigated (R
Costs Rica
Pacifico Seco. uplang 105
Average upland 096
Soufces  FEDEARROZ Coloming Central Bank CostaReca discount rates
tahen trom international Finsnce Statistics. IME August 1980
Colwmitna 307 annuatly Costa Rica B v annually
Training

in 1980. training was offered on research in
irrigated rice production in two stages an
intensive six-week course and an 18-week
specialized training program Twenty-seven
professionals participated in the first course
and 11 attended the second phase. all from
Latin American countries Those selected to
specialize 1n agronomy and plant phatology
were assigned experiments to plan, plant.
evaluate and harvest These tnals focused on

solving several of the problems alfecting rice
occurning 1n each participant’'s country, they
aiso illustrated research methods to be used in
those countries

Two professionals from Cuba and Mexico
received speciahized traiming 1n breeding.
During the year courses were offered in Peru
and Panama with a total attendance of 28
people






Tropica!l Pastures
Program

.------..I...--
C % 4

N







Highlights

The release of Andropogon
gayanus, C/AT No. 621, named
“Carimagua 1 by the Instituto
Colombiano Agropecuario (ICA) and
“Planaltina’" by the Centro de Pes-
quisa Agropecuaria dos Cerrados
{CPAC) in Braul, is an important
event summarizing the purposes
and activiues of the Tropical
Pastures Program. Having com-
pleted its evaluation in successive
stages. A. gayanus /s now available
to cattlemen in the Colombian
Eastern Llanos and the Brazilian
Cerrados. At the same time, A.
gsyanus continues to play an
important role in subsequent
evaluative activities carried out by
the Program. Results obtained from
the Regional Trials Network indicites
that ttus grass is also promising i
the tropical forest ecosystems.

Or Bela Grol introduced A ndropogon gayanus (0

Colombia i 1973 when he received 3 hanclul of i 1974 10 Carimagua. where the Jropicsl Pastures
seeds trom 1A Migeria, where ttus grassouginated  personnel have worked ever since in its evaluation
1t was planted lor the lust time in CIA]- Palmura. and  and improvement



B ackground

Beef and mik are staple foods in tropical
Amerca In urban areas. particuiarly, they
represent from 10 10 24% and from 7 1o 15%
respectively, of the family food budget with the
greater percentage corresponding to the lower
income segments of the population The
growing demand for these proeducts causes
continual price ncreases which i{urther
aggravate the nutritional problems of the
population

The low productivity of cattie in tropical
America 1s due mainly to severe malnutrition of
grazing animals and to resuling diseases
These problems. in turn, are caused by lack of
permanent good quality pasture lands On the
other hand., tropcal America has extensiwve
areas of acid infertile soils(Oxisols andUlsols)
-- the continent s agricubtural frontier - which
make up 40 1o 50% of its total land resources In
such areas the animal herd and its productavity
are inferior even to the low national averages
With forages of adequate quantity and quahity,
per-hectare productivity could increase from
ten to fifteen times and per capita productivity
could at least doubie

The goal of the Tropical Pastures Program is
to increase production of beef and milkk by
means of low-cost pasture technologies that
will facilitate expansion of the agricultural
frontier 1n tropical America. In additon to
increased productivity 1in these areas, 1t 1S
hoped that massive transfer of cattle raising to

and Objectives

acid «nfertite sods will release fertile land for
crop production

These objectives are pursued by means of
the tollowing strategies

- Development of germplasm adapted to
chmate. soils. diseases. and pests of each
ecosystem within the Program’'s target
area,

- development of persistent and productive
pastures,

study ot their role in cattle preduction
systems, and development of complemen-
tary animal health and management prac-
uces

In 1978 the study of acid infertile soils n
tropical America was begun within the
frameworh of various existing ecosystems
These are characterzed by soil type, chmate
and landscape The study, concluded in 1979,
shows the area divided into five main
ecosystems. as dlustrated in Figure 1|

Within the well-drained savanna ecosystem,
the Llanos and Cerrados are the focal point of
the Program’s research, although the Regional
Trials Network extends to other ecosystems.



|
|
U
R
=
|
0]
cJ

Vool g aied SOty perinerm savanigs
TWPE® U1 1060 mm 6 8 montns wet season WSMT** 535 ¢

Well dramned isotherm sdvannas
TWPE 901 1060 mm 6 8 montns wet season WSMT 235 C

Foony gramed savannasifound iniowlands of Trop:cat Southh America. in
varyinyg Chmatl< crcumstances)

Se evergreen seasonal torest
TWPE 1061 1300 mm 8 9 manths wet season. WSMT 235 C

Troprcat tain tosest
WPt 1300 mm 9 months wet season. WSM1 23 % C

Pourly drained torest regions

Decduous torests. Caatinga®** etc

Others®"*

*Total wet season potential evapotranspuaton
*“Wet season mean temperatutes
***Not included within target area of Tropcal Pastures Program

Figure 1

Agro - Ecological Zones of the Iropical Pastures Program.
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Germplasm Evaluation

The starting _.oint of this activity is plant
introduction During 1980. more than 1200
accessions were obtained directly on collection
trips and about 500 more through exchange
The present germpiasm bank total 1s 7135
accessions, the majonity of which orginate
from acid infertile soils in the tropics(Table 1)
The matenials undergo preliminary evaluation
at CIAT-Quilichao and are subsequently
evaluated inCarimagual(lCA-CIAT)andBrasilia
{(CPAC) for more advanced charactergation
Table 2 lists hey species selected for the well-

drained savanna ecosystem tarty evaluation o! Zomia Brasiliensis i CIAT
Quilichao

Table 1 Germplasm accessions of tropicsl pasture species acquired through direct collectron and
sxchanges with other institutions during 1980.

Total
Genus Accessions from ACCESSIONS N
Colombia Brasil Occasional Exchanges Total the germpiasm
Casanare. Arauca Nou East Goias accessions 1980 bak
Stylusanthes 22 168 176 31 38 435 1723
Desmodium 13 50 32 2 4 13 865
Zorma 15 79 48 9 16 167 561
Aeschynomene 18 47 0 14 3 103 377
Centrosems 63 64 18 17 k] 193 605
Macroptihum
Vigna 18 21 7 10 4 60 486
Catvpogornum 22 6 13 3 - 44 143
Galactia 14 7 8 10 - 33 226
Other
legumes * 40 49 35 33 11 168 1421
Grasses 1 2 2 5 368 378 728
Tota! 226 493 360 164 475 1718 7135

-

A Lasvd. LRtura {Tulalare, Ddockes. Ervsemna. xdigotera. Leucsena, Puerana. Rhynchoswa. lepiwosia. Teramus.
wird othevs



Table 2 Identification of key specws for well dramed
savenna ecosystems.

Pronusing tor:

Lianos Cerrado
Species thyperthermc) {thermic)
Stylosanthes capitata yes yes
Stylosamthes guianensis
tardio yus yes
Stylosanthes
macrocephala yes yes
Stylosanthes leiocarpa yes yes
Centrosema brasihianum ves ves
Centrosema
macrocarpum yus yes
Zormg brasihens:s yes yes
Desmodium ovalifolium yes no
Pueraria phasevloides yes no
Andropogon gayanus yes yes
Brachiaria hurmudicola yes yes

Prelimunary evaluation of Centrosema
ecolypes
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in Canmagua. an agricultural research
center run by ICA and CIAT in the Colombian
Eastern Llanos, CIAT has been conducting
germplasm evaluation since 1970 Adapted
grasse: andlegumes have been identified, and
selection of improved ecotypes within the key
species continues Materials currently under

evaluanon are Stylosanthes copitala. S
macroceptala  (previously bracteata), S
quranensis S lejocarpa. Desmo rum
ovalitolium.  Brachiang  decumbes and 8

tiurmidicola New materials entering evaluation
sn 1980 are histed in Table 3 Although the
majonity ot 214 Zorma spp  ecotypes were
susceplible to Sphacelorna  cab fungal dis-
ease some ecotypes of Z myriadena and Z
brasihens:s appeared pronusing Desmodium
350 under grazing simulating
rotation. proved 1o be compatible with the
stolonferous grasses 8 decumbens and 8
humidicola (Figure 2)

ov@litohum

After four years of exper. v entation, inform.a-
ton regarding persistent and adapted forage
species. particularly legumes, hasbeengained
which wili have a major rmpact on beef
production an tropical savanna regions

At CPAC 1n Brazil, germplasm evaluation of
grasses. legumes and ther muxtures 1s done
The genus Stylosanthes has the greatest
potential inthis areq. especially S guranensis

tardo’. S capnata, S macrocephala. S
viscosa and S scabra Each demonstrates
different degrees of resistance to anthracnose.
the most serious constraint in the Cerrado
Cemntrosema macrocarpum 062 was the best
among Centrosema species tested In contrast
to Canmagua. Zorma latsitolra 728 s stll the
most precCuctive within this genus 1n the
Cerrado Durning two years. several fegumes
associated with 8. decumbens and A. gayanus
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Grass

[ ]
Frgure 3

621 under grazing simulating rotation. reach-
ed the levels of productivity lustrated inFpure
3

In Getover 1979 the Regional Workshop on
Adaptat.on of Tropical Forage Species adupted
a set of methodological. organuzational. and
philoscphical  guidelines which  are being
implemented with the integration of a regionas
thals network This network performs sequen
13l evaluations of germplasmin A", B, C~

. Legumes

Pertormance of grass legqume associations under granng CPAC Bragl

and D alshnthefive ecocystems cf interest
to the Program Twelve Regional "A” Trnals
were planted in representative sites with the
cotlaboration of researches in national in-
stituttons {Figure 4} Selections from these
tials wiil be tested in B " Trnials desgned to
assess seasonal productivity in sub-
ecosystems Selections from Carimagua and
Quiichao tor B ' Regronal Trials are being
eslabhished in the Llanos and tropical forest
ecosystem:.
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Orocue (HIMAY CIAT Colombua)

Mantevdi F ONAIAP, Yenezuela)
/ ’

- 3 Li Tagte (F ONAIAP, Vernezuelg)
A
/ N
/ - _ Lanimague LA CIAT)
'l d// -
s -
Nueva Guinea o/ /‘ _ Boa Vista {IPROPASTO. Brazil)
UNTA. Nicaragua) S e
do/ - Paragominas
o (PROPASTO Braa
*Aacagual LA OIAT Colombig) - -~ -0 /
*_’,,_—-ﬂ
cebod A UIAT G osiomtng
Brasihig
O

Pucattpa UVITA Peru) —

Corumba (EMBRAPA, Brazil) —

Figure 4

The disease x ecotype x ecosystems interac-
tions are stull being evaluated in the areas of
major selection by the Program and in the
Regional Trnials Network More than 35
locations were visited for this purpose and the
incidence of pathogens assessed Table 4
summarzes the distribution of diseases
Anthracnose 1s the most i/mportant and most
widely distributed disease it attacks different
ecotypes of each Stylosanthes species in 3
different way Accordingto evaluations made in
Carimagua. Quiichao and Brazil, ecotypes
show different reactions at different locations
which suggests the presence of different

- {LFAL LIAY)

o - o-- Tabuieiro
’/0 {CEPLAC, Branl)
0\ Jatar
(EMGOPA_ Brazil}

tocaton ol Regional Inals “A™ and major screeming sites by ecosystems

strains of the pathogen (Calletoirichumy in the
natural habitats ot these legumes

The common and “tardio”’ types of
Stylosanthes guianensis were evaluated in
Carimagua for their rea“tion to anthracnose
(Fygure 5) Results 1o date dilay a
igher degree of resistance among the ‘tardio”
ecotypes than among the common ones
Ouring the next few years the Regional Trials
Network will carry out the s:me type of
evaluation for Stylosanthes guianensis (both
“tardio’ and common types) Stylosanthes
capnata and Stylosanthes macrocephala.
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Fgure 5  Reactron of 8 tylosanthes guisnensis ecotypes 1o anthracnose in Canmague, 1980

The stemborer, Caloptilia sp. is the most
important pest affecting the genus
Stylosanthes. Several biochemical and
physical characteristics of susceptble and
resistant plants are being studied.

The spittlebug (Homoptera: Cercopidse) is
an equally important pest affecting grasses in

tropical America. It attacks the genus
Brachiaria principally. Andropogon gayanus
and Brachiaria humidicols are resistant or
tolerant to it

A. geysnus 1s, however, attacked by the
yellow aphid/ Sipha t/ava F orbas) which causes
a reddish coloring of leaves withoui causing









Kudzu and Brachisris decumbena /n rows (above).
and sparse planungs of Andropogon geysnus i1
Carimagua (beiow)

P asture Evaluation

More than five tons of Andropogon gayanus
621 seed were produced to provide basic seed
1o ILA in Colombia and to EMBRAPA in B8razil
and tomeetdemand from research projects and
the Regional Trials Network (see photo at left)
The potential productivity of seed of different
ecotypes of grasses and forage legumes 1§
being assessed at five locations at different
latitudes 1n Colombia. Brazil and Bolwvia

Simple. low -cost methods of pasture es-
tablishment with the most promising species
ang ecotypes are being developed In
Cannmagua Therr advantages and disadvan-
tages are summarized in Table 5

Resear~h on pasture establishment n
Brasihia involves investigating performance of
germplasm inthe two soil types prevalentinthe
Cerrados. 1 e. the Red Yellow Latoso! (LVA)
found in higher parts of the landscape and the
Dark Red L atosol (LVE)which predominates in
the fowlands Research on constraints in both
soi types indicates thatphosphorus is the main
Limiting factot followed by sulphur, potash, zinc
and motybdenum Calcium s important in the
case of the LVA

Several different methods for establishing
pastures and incorporating legumes Into
degraded and native savanna are also being
evaluated inBrasilia Figure 6 shows dry matter
production by different components after two
years of evaluation on )ative savanna. ltcanbe
seen that, although slow, Stylosanthes capitata
has the potential of becoming an important
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Table Puncps! sdventages and dissdvantages of planting methods snd spatisl distribution in
pasture devalopment. Carnmmagus.

Syslems Avantages Disadvantages

Corventonal seediing (broadcast) Can be done manusily or with  Grester s3eed requrements

scattering devices -mo/e weed problems
-3 traditional method o fectdger efficiency.
Row seeding Regquires less seed -Requires more complicated
greater ferhizer efficiency machinery -

-better initial establishment of -glower than broadcsst seeding.
each component

-teduces :mitial competiion

-reduces shade

Spatial distrbution (species Aesults 1n more sable and More compicated then

planted n separate bands) persistant sssoctations of tradrional planting
some species than in -wide bands do not fevor
numate muxtures eHicient use of nitrogen
permits association between by associated grasses

otherwise incompatble species
-keeps the advantage of
8350C1ali0n, avoids some of

the problems of prote:n

banks.

Low density methods “nitislly low labor, seed and May need more time ®
fertiimer are required became established
-well sccepted on small -not suitshie for all species
ferms -“may not work where weed
-results in very strong and potential is high.

persisiant mother plants
-reduces rigk of inherent
failure in establishing
pastures.

component n native pastures if planted after qualitalive assessment of germplasm,
disk plowing characterzation of ptant-animal relationships
and production potential of pastures in terms of

A further step in pasture evaluation 1s the amimal product Duning 1980 there were
pasture utlzauon which concentrates on ndications that poor palatability of Desmodium
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ovahlolhium 350 could be associated with soil
fertihty The compusiion of tannmins and other
elements in D ovahilotur and D gyroides was
also determined and their content found to be
apparently related to protein content and their
solubility in @ medium simulating the rumen
{Figure 7}

79

Table 6 summarizes productivity evaluations
of different types ol pastures in Carnmagua.,
expressed as weight gamns Clearly. 1n natwe
savanna. productivity per year in-
creases only stghtly when grasses are in-
troiduced alone when 1mproved
yrasses are accomparmed by legumes. the
yearly per anmimal productivity isdoubled inthe
ot e way. by using proten banks 1n improved
pasares ammal productivity 1S twice that on
native savanna, and. with only a small kudcu
Lank. (L improves as much as 50° With respect
to yearly weghi yain per hectare, grasses
alone such as Bractuana decumbens ot
Andropoygon gdydnus. ncreased area produc-
tvity as much as 20 umes When Andropogon
gayanus s assoctated with a legume. the area
productvity 1s augmented approsimately 15
umes and arumal productvity ts equally raised

armimal

However,

30¢

N
(=)

Conten® { %)

Proten Tannun

Soluble e

.D gyroides 3001 DD ovalifolium 350

Percent content. soluble nitrogen and
tanmins ot two O ssmodium specres cut
at 3-6 weeks of age, Qurlichso

Figure 7






Pasture Evaluation in Production Systems

Prevashng production systems use native
savanna as the basic teed comrponent The
strategy for improving armimal productwity n
(hese areas. where there are problems regar-
ding both quantity andﬁualuw of pastures. 1S to
supplement the savanna with small extensions
of improved pastures requirng low nputs and
concentration of resources

A study 1s underway with the support of the
Technical Unwersity of Berhin and the GTZ
1German Socety tor T ecnhnical Cooperation)on
systems and their

cattle  production

technological problems, both from the point of
view of pacture development and of arwmal
hedlth ard nutniuon This study tsknown as the
ETES Project tEconomic and Technical Evalua-
ton ot Beet Cattle Production Systems), which
fecewes the collaboration of the North Eastern
Plamns C enter(CtARNO hinVenezuela andCPAC

in Brazit On completion of the tirstphase of the
project in the Colombiantianos. ETES conclud-
g thattheLlanos cattle production system may
pe described as a tuve input tow output system
T he difterences in productivity trom onefarmto
another are gue mamdy to vanabie avalabihity
of resources the most productive farms being
those with a greater proportion of low lands
whete more ind better forage can be obtamned
durinyg the dry sedson

1 Brazil according to the ETES project the
prevanimg proguction system employs relative -
ty tigh levels of teruhization. two or three Ccrops
ot nice and soybeans and. lastly, pasture
estabishment The price of land n the Colom-
Lian Llanogs 1s more than tour times that n
Brazy and Venezueld tertiizers are cheaper in
Veanzuela tharminBrazilot Colombia, and asfar
as credit subsidies (re concerned, they are
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much tugher in Brazil. followed by Venezuela
and Colombia

The second phase of ETES will study the
dynamics of adoption of a technology package

designed in accordance with the constraints
identified in the first phase, serving atthe same
time for large scale testing of improved pasture
technology generated by the Program's
research

Training

During 1980 a 1o0tal of 58 professionals from
12Latin American countnies was trained, 28 of
them as particpants n the Third Research
Course onProduciion andUnluzation of Tropical
Pastures The remaining 30 took part in
research projects rder the direct supervision
of the Program. The third course on pastures
differed from earher ones in that i1 offered
graduates greater participation in indvidual
projects in ditferent sections of the Program,
tspecially Agronomy and Regional Trials, Sonl
Ferulity and AmmalNutrition In addition tothis
course. several visiing research associates
worked on their theses. a form of collaboration
offered by CIAT 10 different universities around
the worid



The Program’s Organization - s

The varwous research steps followed by the
Program are integrated into an organ.zational
structure which aliows for germplasm flow and
.ntormation flow tor each major ecosystem
The diagram aiso ilustrates the degree of
particpation by national programs

The decision points are key points in the
operational flow of the Program, and answer

Graphic Summary

sequentally questions regarding a) the germ-
plasm to be used in pasture development; b)the
.. nt pastures needed by the production
systems. and c) the types of tachnology to be
transferred to cattlemen

A c
=
G ervnplasm E valustion
Collection natial Chmate Disease
and seed and soil and past
eachange muitplicabon tolerance tolerance
~
Charactecuation Characterzaticn
Plam nt of piant a anmmat of soil a plant Agronomx
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Seed Pasture Pasture
producton establishment management )
[ H
Pestwe Bvaivetion in Produstion Systame
Pasture use
€ conomu; in produchion
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o Germplasm tiow

@ Decison points

A Germpiasm tiow and resmarch steps in the Tropical Pastures Program
B8 Degree of particpation Ly natonal institutions and CIAT.
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Highlights

The year 1980 marked the
culmination of a series of short
intensive courses offered by CIAT
since '977 io form a “‘critical mass’’
of CIAT-trained professionals in
Latin America and the Caribbean
who work on beans, cassava, rice
and tropical pastures. A total o1 557
protessionals participated in short
intensive courses during the four
years, @’ 441 more took part in
medium- and long-term training.

Following this stage. a training
program combining mul-
tdisciphinary shori-term instruction
(1.e.. group phase) with long-term
disciplinary specialization (i.e., in-
dividualized phase) was in-
stitutionalized — a combination
deemed most apprcoriate and effec-
tive for the majority of professionals
in collaborating na..onal
insututions.

Also. during the year, training in
seed technology and assistai.ce 10
in-country and regional training
were intensified.
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Nurnber of pr-ticipants who completed training at CIAT from 1969 ta 1980.



Training is CIAT's single mosteffective tool to
transter research results to the countries. Itis
geared 10 help professionals from collaborating
national institutions to adapt technologies to
the specific needs of the countnes and to
engage n research using advanced
methodologies

Training opportunities are offered at the
postgraduate level on commodities n CIAT's
mandate Candidates are selccted with a view
ach commodity in
the couniry or, aiternatively, to train
professionals that will bridge the gap between
research and extension at the national level

to form research teams for

The main beneticiaries of CIAT's training
have been the countries in tropical Latn
America, eventhough a small percentage of
participants has come from As:an and African

countries. Financial support for the training
internships is provided in a small propormion by
CIAT, and for the most part from special project
funding and from the participant countries
themselves.

In 1980 five intensive short courses were
offered followed by individualized internships
in given disciplines (Fig. 2) Figure 1 shows the
numbers of Postgraduate Interns for Research,
Postgraduate Interns for Production. Visiting
Research Associates and Thesis Schelars in
1980 and compares these to the numbers of the
previous years

in 1980, CIAT was again able to increase its
efforts in assisting 1n-country courses organiz-
ed by national institutions. agencies in favor of
the commodities in CIAT's mandate. Normally,
these courses are organized for research and

Table 1 Protessionals trained at CIAT by Resesrch Program/
Suppont Unit, 1980.

Program No. of treined

or Unit professionais

Reans [ _J

Cassave I

Rice 33

Tropice) Postures 0

Deta Services 1

Seed Production [ )

Suation Operations Menagement 2

Comwmnunicstions 4

Training 1
Yotel 303
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extension professionals ardcontribute muchto n getting a series ot in counlry courses started.
the bridging of the gap betaeen research and  whereupon the natonal institution agency s
extension efforts on the nauonal level CIAT's  able 1o continue on its own Table 2 sum.
involvement with in country raining efforts 1s  marizes the in country tramming efforls whicts
catalyuc 1n nature. and it "nay be instrumental  received CIAT assistance i 1980

Beans [ 30 ) 1 | " " W]

. -
LﬂSded 3 a
. -
Rice L | 12 ]
Tropscal "
Pastures L b " W -J

Seed : 26 l [E

- —— . . - . 1 —
Jan  Feb Mar Apr May June July Aug Sep Cct Nov Dec
| | Intensive multadhsaphinagry phase (group course)

D Speciahization phase (indwadnghzed nternsthip)

Figute 2 Structured traiung programs on CIAT s cormmodiies 1 1980

Table 2 Cuuntries receiving in-country training assistance. Commodities and N.» of participants,

1980.
Ccuntry Commuoddy No ot parucipants
Peru Rice Production 20
Panama Rice Production 12
Mexico Cassava Production 25
Dominican
Republic Cassava Production 25
Cuba Bean Production 0
Colombia Bean Cottee Assocation 25
Seed Technoioygy 31
The Phitippinas Cassava Researcn
{Regional traming) 25

Total 193




This Unit imitiated 1ts activities in 1979 with
financ:al support trom the Swiss Development
Cooperation Its general objectives are to assist
in the strengthening of seed programs in the
region and to aid research programs of CIAT
and the Center s collaboratorsin expediting the
transfer of imaroved germplasm

Traditionally. this process has been a
bottleneck n developing countnies and has
prevented the timely transfer of appropnate
varieties to farmers The principal hmiting
factors are lack of trained personnel, often

Seed Unit

unciear and inconsistent government pohicies,
wmited supplies of breeder and basic seed for

.he seed industry,
marketing problems

and production and

In view of the above the Sead Unit has
adopted the following specific objetives train-
ing of seed program leaders and technologists
and encouragement of better communication
among them, supportto increased seet produc-
tion, and adoption of improved vaneties and
hybrids: technical collaboration with national
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programs. as well as support to research on
seed productiun and distribution problems

Up to the e~d of 198G the Seed Unit had
offered basic anvl speciahzed courses to 123
seed technologists who received broad-based
training in aspects of seed production, process-
ing. marketing and quahty control The second
phase of the training program included an
advanced. specialized course in the production
of breeder and basic seed

The Unit has collaborated in accelerating the
use of improved hybrids and varieties by
national programs This coliaboration iricludes
advice on the formation of seed associations
and new local seaxd enterprises, as well as

ass:stance to regional and national groups In
conducting short courses and workshops

CIAT commodity research programs receive
support from the Unit 1n the multiphication of
basic and breeder seed and delivery of promis-
ing germplasm matenals to national programs
and other interested organizations Also. the
Unit maintains knks weth CIMMYT and ICRISAT
to assist them n the dissemination of promis-
g materials in the region

With respect to research on s eed technology
relevant to the region, there i a need to study
production. harvesuing, stoing, and quality
evaluation of most CI4AT commodities The Unit
1s working with the commothty programs and
others n the region to help solve these

problems



Publications in 1980

Reports

Informe CIAT 1980
May, 1980
CtAT Series 0251-79

CIAT Report 1980
May. 1980
CIAT Series 02E1-79

Informe Anual. Programa de Pastos Tropicales, 1979
November, 1980
CIAT Series 025TP-79

Informe Anuial. Programa de Arroz. 1979
September. 1980
CIAT Ser.es 025R1-79

Informe Anual, Programa de Frijol, 1979
September, 1980
CIAT Series 02581-79
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Informe Anual. Programa de Yuca, 1979
October, 1980
CIAT Senes 025C1-79

Tropical Pastures Program, Annual Report, 1979
August. 1980
CIAT Senes 02ETP1-79

Rice Pragram, Annual Report, 1979
September, 1980
CIAT Sernes O2ERI-79

Bean Program, Annual Report, 1979
September. 1980
CIAT Series 02EB1-79

Cassava Program. Annual Report, 1979
June, 1980
CIAT Series O2ECI-79

IBYAN 1977 Frijol Arbustivo
Oswaldo Voysest

Technicai Report

December. 1980

CIAT Senes 20SB2-7/

Monographs

Probiemas de Produccion del Fnjol
H £ Schwartz, G Galvez, ed.
January. 1980

CIAT Series 09SB-1

Bean Production Problems
H F Schwartz. G Galvez. ed
January. 1980

CIAT Series 09EB-1

Desordenes Nutricionales de la Yuca
R Howeler

January, 1980

CIAT Series 095C-3



Technical Manuals

El Mosaico Comun del Frijol
Francisco J Morales
January, 1980

CIAT Senes 0558-1

Problemas en Cultivos de Arror en Amdrica Latina
Peter R Jennings and Robert L Cheaney
{Repiint)

November, 1980

CIAT Senes 07SR-1

Field Problems of Rice in Latin America
Peter R Jennings and Robert L. Cheaney
(Reprint)

November, 1980

CIAT Senes O7ER-1

Newsletters and Bulletins

Arroz del CIAT para America Latina
Newsletter

Nos 1 and 2

CIAT Series 01SR-1

Hojac de Frijol para America Lating
Newsletter

Nos4 108

CIAT Series 0158-4.-8

Boleun Informativo sobre Pastos Tropicales
January -June 198uL
CIAT Senas 015G-3

Boletin Informative sobre Yuca No. 8
January-April, 1980
CIAT Series 015C-8

Cassava Newsletter No. 8
January-Apnil, 1980
CiAT Series O1EC-8



CIAT, sus Propositos y Actividades
Informative booklet

November, 1980

CIAT Series 1S1C-3

CIAI. Its Purposes and Activities
Informative booklet

October, 1980

CIAT Series 12EIC-3

ARCOS. Periodico para informacion interna
Nos. 31 10 35

Catalogues, Analiticai Abstracts, Directories

Ensayos Prenminares (Preliminary Trials) EP
Shree P. Singh

August, 1980

CIAT Series 205/EB4-80

Catalogo de Publicaciones Peridodicas
December, 1980
CIAT Senes 01CI-1

Publicaciones - Publications, 1973-1980
Febrero - February, 1980

Resumenes Analiticos en Economia Agricols Latinoamericana, Vol. V
December, 1980
CIAT Series OBSE-4

Resumenes Analticos sobre Yuca, Vol VI
December, 1980
CIAT Series 085C-4

Abstracts on Cassava, Vol. VI
December, 1980
CIAT Series OBEC-6

Resumenes Anallticos sobre Frijol, Vol V
December, 1980
CIAT Series 0SB-5



Abstracts on Field Beans. Vol V
December, 1980
CIAT Series OBEB-5

Resumenes Analiticos sobre Pastos Tropicales, Vol Il
December. 1980
CIAT Senes 08SG-2

Directorio de Investigadores en Fnjol para América Latina y El Caribe
Second edition

March, 1980
CIAT Senes OINB-1

CIAT Rnizobium Collection
Peter H Graham
May. 1980
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Audiotutorial Units

Through speciat tunding of the W K Kellogg
Foun-ation. CIAT s in the process of develop-
ing a senes of so called audiotutraial training
f.ackages on  research  and  production
iechnnlogies relateato the cropsinthe Center s
inandate Thnese pachages are tor use by
- un:ng part:.apants at CIAT and are also made
to national nstitulions,

available at cost

uhiversities and private industry

in 1980 more than 1000 copies ot these
packages were distnibuted The audiotutorial

Rice

training packages consist ot an audiovisual
presentation of the topic by rmeans of 35 mm
sliges and a synchronized casselle recerding. a
supplemental study guide the transcription of
the recording. and tormats tor seit evatuation
ot learning achieved

The audiotutorials proauced and available tor
distr:bution all of them in 3pamish, are the
following

Sela2ccion y adecuac.on de lotes para la produccion continua de arroz

128 sides. 28 minutes. Ser:es 04SR-01 01

Preparacion de suelos mediante ¢! s:stema de inundacior (fanguen) para el cultivo del arroz

78 shdes 18 minutes. Series 04SSR 01 0

Swembra de arror mediante transpiante
97 shides. 22 minutes. Series O4SR-01 04

Produccron y benelicio de sermilla censticada de arror
125 shdes, 35 30 minutes. Seres G4SR-01 08

Control y normas e caldad de las semillas certificadas de arroz
110 shides. 25 30 muinutes. Series 04SR-01 09

Barrenadores del 1allo del arror en America Lat:na y su control

120 shides. 27 minutes. Series 04SR-04 O1

Latencia y pregernunacion de 1as semillas de arraz

78 stides. 29 30 minutes. Series 04SR-N5 O1

Morfologia de la planta de arroz
75 shdes. 17 minutes, Series 04SR-05 02



Crecimiento y etapas ds desarrolio de la plants de arroz
128 shdes. 31 minutes. Series 0O4SR-05 04

Evaluacion de la calddad del arroz
107 shdes. 28 30 minutes Ser:es 0O4SR 07 03

Evaluacion de la resistencia var eta’ a la Sogata y al virug de la hoja blanca
80 shides. 27 30 m:~ctes. Series 0(4SA-07 04

Weed Control

Principios basicos para el manejo y control de las malezas en los cultivos
B5 shdes. 26 minutes. Series 045V 01 01

Informac.on basica sobre ‘a competencia entre las malezas y los cultivos
104 shides 44 minutes Sernes 045SW-GY 02

Princip:os basico- sobre (a3 selectividad de los herbicidas
110 shdes 39 minutes, Series 045W 01 03

Los Herbicidas modo de actuar y sritorngas de toxicidad
First part 78 shdes, 34 minutes
Sccond part 78 shdes 29 minutes. Series 04SW 01 04

Factores Jue condicionan la eficacia de los Lierbicidas
105 shdes. 38 minutes. Senes 04SW 01 05

Equipo para lu aplicacion terrestre de herbicidas
127 shides. 30 munutes Series 04SW-01 06

Formulaciones de herbicidas
109 shides. 32 muinutes. Series 04SW-01 07

Recormendyciones besicas svdre el manejo de agroquimicos
137 shides. 34 minutes. Series 04SW 01 08

Los surtactanies clases. propredades y uso con rerbicidas
92 shides. 30 nunutes Series 045SW 01 09

Marie;o y contro! de las malezas en el cultivs de 1a yuca
86 :1:des, 35 30 minutes, Series 04SW-02 01

Manejo y control de las maleras en el cultivo del frijol
112 shides, 41 30 minutes. Series 04SW-02 02





http:04SO-12.03
http:04S8,09.02
http:04SB-09.01
http:0455-06.02
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Board of Trustees in

Dr Werner Iredar Chaurman

Head Agricultural Division

Federal Muistry of Econumic Cooperation
Bonri Germany

Dr John A Paoo Vice Chairman
Diector of Agroaiture

The Rovketener Foundation

New York Newe York

Dr Eduarde Ahares Lung
D.rector Insttato Naciona! Je Investigacton Agncola
Mewico DF Mexco

Dr Alnpuro Blumenschen
Directar Centru de Investigaciones en Arroz y Fryol
Goamas Guias Braai

Dr Edudardo Brieva Buslillo

Rector

Universidad Naconal de Cotombia
Bogota D E

Dr Baldomero Civves Varygas
General Manayger

Instituto Cotembiano Agropecuario
Bogota DE

Dr Muatthew Dayg
The Ford Foundation
New Delh India

Dr John t Oilior:

Pro Vice Chancelior

The Unnersity of New Englana
Armudale. Austrabia

Dr Alvaro Gomez Hurtado
Lawyer and Director of El Siglo
Bogota D .E

1980-1981
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Dr Reed Kortford
Program Ofticer

The Ford Foundaton
New Yorhk News York

Or Levberdo imenee? Sanchez
Protessor Cotegio de Posyraduados
Escueta Naconal de Agrcultura
Chagrigo Mexico

Dr Lws Fernando Londono

Mavister of Agncuiture of Coloming

Boyota D E

Dr gohn & Nicker

Director Generai

Centro interr.acwonal de Agecultura Tropical
Cab Cutombig

Dr Shiro Oaabe

Director

Resedrct Center in Tropwal Agriculture
Yatabe Tsukuba Ibarass Japan

Dr Atart.n Pinearo

Instituto Interamernicany de Ciencias Agricolas

San Jose Costa Bica

Protesvr J A Spence

Dean of Agricutture

Faculty of Agriculture

University of the West Indies

St Agustine Trundad West indies



OFFICE OF THE
DIRECTOR GENERAL

Semor stalt
John L Nickel PhD. Director General

Administrative stall

Ceciha Acosta Administrative Assistant

ADMINISTRATION

£ xeculive admurustrator
Jesus Antonio Cueltar MBA

Admunisiratine sialt

Camilo Atvarez. MS Administrative Associate
Edgar Valieso. Business Adm Travel Ottice

Carimagua Station

Ruben Dario Estrada MS Supernntendent

Bogots Ottice

Ricardo Castarneda Admuustrat 2 Assistant

Human Resources
German Vargas MS Head

German Anas Lawyer Personnel Oftice

Maintenance Services
German Gunerrer Mech Eng
Supernintendent
Mario Cadena Assistant Electrician
Marvin Heenan Head Motor Pool
*  Francisco Jaramitlo, Head
A Condiioning and Refrigeration

Food and Housing
tduardo Fonseca. Head

Supplies
Fernando Posada MS. Head
Percy de Castry. Head Warehoise
Marnino Loper. Head. linports
Qiego Mej:a. Heao. Purchasing

Senior and
Professional Stafé

CONTROLLER’'S OFFICE

Senior stal!
Andrew V Urquhart FCA Controlier

Admurustrative stall
Jotlre A Guerrero Assistant Conticlier
Mauricio Lozano MBA. Assistant Controller
Gregorio Bedoya CP Treasurer (stationed in
Carnimagua)

* Alonso Cardona CP Casiver
Juan de Dios Posada 8usiness Adm . Cashier
Alenis Corraies Budget Assistant
Jaime Cumba. irternal Auditor

* Yoianda Fernandez Accountani
Cesar Moreno CP Acceuntant

LAND RESOURCES RESEARCH

Sermor stalt
Gustavo A Nores PhD Director of Land
Resources Hesearch

Admunisteative stal!
Uriet Gutierrez. MS Associate Administrator

TROPICAL PASTURES PROGRAM

Senor siall
** Gustavo A Nores. Pt.D
Economist. Coordinator
*¢* Jnse M Toledn. PhD Pasture Agronomist,
Coodinator
Edua:do Aycard: PhD . Vetennacy Scientist
Animal Health
Fosemary Bradiey. PhD. Soil Microbaalogist
Mario Cailderon. PhD. Plant Entomologist
* Lett du ng 1980
** Unut Octover 14 1980
***Starting Cctober 15 1980
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Walter Couto. PhD. Soul Scientist.

Pasture Development {stationed in Brasilia)
John € Ferguson, PhD Agronomist

Seed Production

Bela Grot PrD Agronomust (stationed in
Carnmagua;

Ingo Kizinheisterkamp DAgr Animal Sciertist

Cattle Production Systems
Jithan Lenne PhD Piant Pathoiogist

C Patrick Moore PnD Arumal Scientist Pasture

Utihization (stationed in Brasiia)

Jose Satinas PhD Soi Scientist

Soit Piant Nutnition

Hainer Scnuitze Kratt PAgr  Agronomist
Germiptasm

James M Spain PhD Soil Scientist. Pasture
Development ;stationed in Carnmagua)
Luis E Tergas PrD Agronomist Tec"nology
Transter Training

Derri & Thomas, #PhD Agronomust (stationed in

Brasiial

Visiting scientists

£ Mark Hutton D St Legume Breeder
Nobuyosh Maeno PnD Legume Agronomist,
Pasture Utdization

Visding specid!ists

Roit Metnorst DAgr ETES Project
tstat.oned n Brasitia)

Cristoph Piessow DAgr ETES Prgject
istatoned ' Maturnin Venezuela}

Postdoctoral fellows

Pesro J Arget PnD Seed Production
Antoruo Carrilic DAgr ETES Project
Carlos Lascanu PnD Pasture Utilization
Jorn W Miies PnD Pasture Development
Eugena de Aubinstein PhD Economics
James £ Sumberg PhD Legume Breeding

Visidu yyrese 3rch associates
Eine Bohnert MS Pasture Utilization
Jorge Luis Daz MS Pasture Utihzation
Hendrick Jansen MS Legume Agronomy
Gerhard Keller Grein MS. Germplasm
Hitda Car«dad Machado. MS. Piant Breeding
Karen Speidel MS. So: Microbiology

Linus Wege MS. Agronomy (stat:oned

in Carimagua)l

Research associates
Miguel Angel Ayarza. MS. Soil Microbiology
Edgar Burbano. MS Seed Production
(stationed in Carimagua)
Carlos Castita MS Agronomy Regional Trals
Rodotfo Estrada MS Economics
* Clemencia Gomez MS Technology Transfer
Aiberto Ramirez. MS Tramning
Libardo Rivas MS Econormics
Fabio Neisen Zutuaga. MS Animal Health
{stationed in Carimagual

Research assistants
Amparo ae Atvarez Agronuimist Plant Pathology
Guilermo Arango Biologist. Entomology

+ Jawvier Belaicazar Agronomist Plant Itroduction

Gustavn Benav:des. Agronomist Germplasm

Gerfried Carios Buch Agronomist Agronomy
{stationed n Carimagua)

Raul Botero DVM Cattle Production Systems
{statione in Carimagua)

Arnulto Carabaly. Agronomist Agrcnemy
Regional Trials

Ruben Daro Cabrales Animal Scientist. Cattle
Production Systems (stationed in Carimagua,

Asdrubal Cano. Economist Economucs
Manuei Coronado Agronomist Legume
improvement

s Jurge Corredor Agronomist Agronomy

tstationed n Carimagual
* Patrcia Chacon Biologist. Entomology
Martha Luc:a Escandon Agronomist Agronomy,
Plant Breeding
Luis  Franco Agronomist Pasture Development
(stationed n Carimaguaij
Duvan Garca Agroncmist Seec Production
Obed Garcia DVM. Animal Heaith
{stationed «n Canmagua)
Hernan Giraldo Agrononust Agronomy
Regicnal Triais
Ramon Guaidron Agronomist Piant Nutntian
Soil Microbiotogy (stationed i Canimagua)
Sivio Guzman DVM Technology
Transter Training
Phanor Hoyos Animat Scientist.
Pasture Unihzation
Carlos Humberto M<!2no. Agronomust.
Agroromy and Pasture Development
Rodrigo F Mutis. Animal Scientist. Cattle
Production Systems (stationed in Carimagua)

* Left durning 1980
** Assigned to Taining Program
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Gloria Navas. Agronomist. Pasture Development RESEARCH SUPPORT

{statroned n Carimagua)

Edgar Quintero. Agroncmist. Entomology Data Services

{statoned in Carimagua’

Bernardo Rivera DVM. Animai Health Senior stat!

Manuel Sanchez. Agronomist. Seed Productmn Leshie C Chapas. Dipl Math Statistics

Jose lgnacio Sanz, Agronomist. Piant Nutriion Head

Celina Torres Agronomist Plant Nutrition

Gustavo Urrea Agronomis® Plant Pathoiogy Statistical Services

* Luis Miguel Uribe Agronomust Pasture Utilization

Fernan Aluverto Varela Agronormist. Entomology Research associates

Jaime Velasque: Animal Scentist Mana Cristina Amezquita de Quinones, Dipl Math
Pasture Utilizauor (stationed 1n Canmagua) Statistics Head Biomeltrics

Bernardo Veivsa Agronunust, Agronemy and James Harbey Garca, MS. Systems
Pasture Iimprovement Jose E Granados MS. Staustcs

Research assistants
Jose Alfredo Satdarriaga Systems Eng

SPECIAL STUDIES * Roberto Sanchez Agronomist
. Computing Services
IFDC Phosphorus Project no

Research assou.ates

Senor stalt Jorge Augusto Porras (heinical Eng . Head

Lawrence L Hamn ond PhD. Sou * Raul Zamudio

Chemist Coordinatas
* Wilhlam £ Fenster PhD Soil Fertulity Research assistants

Luss Alfredo Leon PrD Soil Chemist Mana del Rosario Hendo Systems Eng

Camilo Jordan

Postdoctoral tellow Jutian £ Renjifo Systems Eng

* Jacquetine A Ashby. PhD Sociology

Research assistants CROPS RESEARCH

* Henry Lianos Agronomist Agronomy
German Montes Agionomist. Agronomy Sensor statl

* Marnc Montoya Agronomist Agronomy Douglas R La:ng. PO Director of Crops
tuis Guillermo Restrepo Agronomist Research

(stationed in Canimagua)

BEAN PROGRAM

Land Resources Evaluation Semor stat!

Aart van Schounhoven PhD Entomologist.
Coordinator

Jeremy H C Davis PhD Agronomist
Plant Breeder

Guilermo E Gaivez PhD Coordinator for
Central America {stationed in San Jose,

Visiting scientists

Tnomas T Cochrane PhD Land Resources
Speciaiist

Peter S Jones PhD Physivicgist and

Agro Metereologist Land Resources

Costa Rical
Peter H Graham PnhD *Aicrobiologist
Visiting research associate Francisco J Moraies PihD. Virologist

Luis Fernando Sanchez. Agronomist
Land Resources *  Lett during 1980
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Sitvio H Orczco. MS. Plant Breeder (stationed 1n
ICTA Guatemalo,

John H Sanders PhC Agricultural Economist
Federico Scheuch MS Agronomist
{stationed «in Lima Peru)

Howard F Schwartz. PhD Plant Pathoiogist
Shree # Singn PhD Piant Breeder

Steven R Temple PhD Flant Breeder
M:ichaei D T Thung PhD Agronomust
Oswaidu Voysest PhD Agrononust

Kazuhiro Yoshu PhD Plant Patnologist
istationed 1in ICTA Guatemala)

Visiting scentist
Cesar Cardona PhD Entomologist

Postdoctoral fellows

Stepnhen Beebe PnD Prant Breeding

Paul Kretchmer PnD Pnysiology Chmatology
Marcial Pastor Corrates PhD Plant Pathology

Visthing resedf ol gssocidtes

Gustavu Arcia MS Bounoncs

Rotn Butucharea MS Plant Pathology

Aurura Susdna Garc:a Agroncmist Agronomy
Upal Jayasinghe ir Virology

Mary Katherman MS Plant Patholoygy

Julia Kurnegdy MS Breeding

Research assucidles

Jose Argei Guterrez MS Piant Breeding
Nohrg R de tondena Agronomist Economucs
Marcenano Lopes MS Traiming

Resedroh ass:stants

Altredu Acosta Agrononust Entomotogy
Bernardo Alzate Agroinonust Agronomy
Cdrios Bohorques Agionumist Agvonom\,
Horacww Carmen Agre nomust Ptant Pathology
Maurnicio Castano Ag cnortust Virology
Jesus Castilio Agrorm must Physicliogy
Aurora Duque Agron wnist Microbioiogy
Myriam C Duque Math Economics

Oscar Erazo Agronomist Agronomy

Jaime Garcid Agr Adm  Seeds

Jorge Garcia Agronomist Entomology
Ranulto Gonerater Biotogist Entomology
Luis Hernandez Agronomist Plant Breeding
Oscar Herrera Agronomust Econumics
Neison Martinez Agronomist. Agronomy
Pedro Pineda Agronomust Piant Pathology
Gerardo Tejada Agronomist Agronomy
Siivio Viteri. Agronomist. Microbiology

Hugo Zapata. Agronomist, Agronomy
Sivio Zuluaga Agronomust. Physiology

RICE PROGRAM

Senior siatt
Joaquin Gonzaie: MS Agronomist. Coording »
Sang Won Ahn PhD Piant Pathologist
Peter R Jennings PnD Pilant Breeder
Manuel Rouerc P Srant Breeder
IRAI Liaison Scientist
Heclor Weeraratne Plant Breeder

Postdactoral tellow
RAafael Posada PhD Economics

Visiting research associates
Luis E Dussan Agrononust Agronomy
Wilham Zimmerman Botanist. Agronomy

Research associales

Ehas Garaa Agronenust Tra'ming
Marco Perdomo Agronomist, Agronomy
Eugenio Tascon MS Training

Research dssislonts

Lwis Eduardo Berno Agronomust.

Internationai Trials
Yolanda Cadavid de Gatvis Agronon.ast. Agronomy
Jenny Gaona Agraonomust International Tnals
Luis Ernesto Garcia Agronomist, Breeding

Luis Octavio Maoling Agronunist Breed.ng
Edgar Tulande Agronomist Plant Pathology
Miguel Eduardo Rubrano Agronomist.

Plant Patholoyy

CASSAVA PROGRAM

Senior statt
James H Cock PhD Phystologist Coordinator
Anthony C Bellott PhD Entomologist
* Abelardo Castrtc PhD Agronomist
Guilermo G Gome: PhD Nutnitionist Biochemist
Clair Hershey PhD Plant Breeder
Reinhardt Howetler. PhD Soit Scientist
Kazuo Kawano PhD. Piant Breeder
Dietrich Lethrier. DAgr  Agronom:st
J Carlos Lozano PnN Pathoiogist
John K Lynam PhD Agr Economist
Romeo Obordo. PhD Asian Regional Coordinator
tstationed 1n SEARCA Los Banos. Phulippines)
Julio Cesar Toro. PhD. Agronomist

* Lett during 1980

** Assgned to Training Program
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RESEARCH SUPPORT
Laboratory Services

Visiting scientists
* Davdd Connor. PhD_ Piant Phy , nlogist
Jesus A Reyes. MS. Ertomologist
Mabrouk El Sharkawy PhD Plant Phystologist

Visiting specialist
Eawald Sreverding PnD Soit Scientist

Postdoctural fellows
Bodo Megewald PnD Cassava Intercropping
Douglas Pachuco PhD Economics

Visiling research associales

Benhard Lohr MS Entomology

Jan Margaret Salick MS Entomology
Hendrick Veitkamp MS Physiology
Chustopher Wheatie + MS Ptant Pathology
Robert Zewgler MS  2lant Pathology

Research associales

Alvaro Amaya MS Germplasm

Ratae! Orlando Diaz MS Economics
Carios Dom:nguez MS Training

Rafael Alberto Laberry, MS Plant Pathology
Benjam:in Pinetic MS Plant Pathology
Jorge Santos. MS Utihization

Octavio Vargas MS Entomoiogy

Research assistants
Bernardo Arias Agronomist Entomology
titei Adotfo Burckhard Bicwoyist Soils
Lurs Fernando Cadaviy Agronomist Soils
Fernando Calle Agronomust Souls (stationed
in Canmagua)
Ernesto Cens Agronomist Agronomy
Carohina Correa Economist Economics
Jubo Eduardo Holguin Agronomist
{stationed in ICA -Carnb:ia)
Juhian Hernandez. Agronomist. Soils
(stationed in Carimagual
Drego lzquierdo Economist. Economics
Gustavo Jaramilio Agronomist. Agronomy
Lucy Kadoch Biologist, Physioiogy
Jarer Loper Agronomist. Cultural Practices
Sara Meja. Agronomist Physrology
Pedro Mitian Agronomist Germplasm
German E Parra Agronomy. Physiology
Edgar Salazar Agronomist Sous
{stationed in Carimagua)
Ana Milena Varela Biologist Entomology
Mauricio Vuldivieso. Animal Scientist,
Uuiization
Ana Cecilia Velasco. Clin Lab .
Piant Pathology

Senior staft
Robert Luse PhD Biochemist. Head

Research associate
Octavio Mosauera MS Anatytical Services

Research assistants

Mana Eugenia Cantera Chemist Nutrition
Charles McBrown B8S iInstruments Maintenace
Roberto Segovia Agronomist Greenhouses

Genetic Resources

Semor statt

Leonard S P Song FnD Germpiasm
Specialist Head

Witham M Roca PnD Pnyswotog:st

Visiing resedrch associdles
Paul Gepts Ir Agr Germpiasm
Thierry Vanderborght tr Agr  Germplasm

* Judith M Lyman MS Germplasm

Research associates
German Alvarez MS Germplasm
Rgoberto Hidalgo MS Germplasm

Research assistants

Gustavu Montes de Oca Agronomist
Germplasm

Hember Rubiano Agronumist Germplasm
Jorge Alberto Rodriguez Agronomist.
Physiology

Expetimental Stations

Operations

Senior stafl
Attonso Diaz Duran MS PE.
Superintendent

Assistants

Xawvier Carbonell Agr Eng
Xavier Castillo. Agr Eng
Ramiro Narvaez. Agr Eng Head
Quilichao Substation

Romuio Perez. Agr Eng . Head
Popayan Substation

* Leh durning 1980
** Assigned to Training Program



INTERNATIONAL
COOPERATION

Senior statt
José Valle Riestra. PhD. Director of
internationa!l Cooperation

TRAINING AND CONFERENCES

Senior statt
Fernando Fernandez. PhD. Coordinator

Admuiisliative siaft
Atfredo Caldas MS. Enroliments
David Evans. Conferences

Visiung training associate
Jairo Cano MS. Training Evaluation

Associates

Carios Dominguer. MS (Cassava)
Cartos Flor, MS (Beans)

Esas Garcia Agrononust (Rice)

Marceliano Lopez. MS (Beans)

Alberto Ramirez. MS (Tropical Pastures)

Eugenio Tascon. Agronomist (in-country
Training Rice)

Assistants
Suvio Guzman DVM (Tropical Pastures)
Carlos Suarez. BS. Trainees Orientation

COMMUNICATIONS

Sen:or statt

Friz Kramer PhD, Communication Sciences.

Head

Editorial Services

Senior statl
Susana Amaya. PhD. Editor-Writer
Charies Bower. BA. Editor Writer

Associate
Francisco Motta MS

Assistant
Dorothy Muller de Posacia, BA

Training Materisls

Administrative associate
Cornelwo Truplio. MS

£Editorial associate
Marnia Lucia de Posada, MS

Production ass:stants

Oscar Arregoces. Agronomist

Luis Fernando Ceballos. Agronomist
Cilia Fuentes de Piedrahita, Agronomist
Hector Fabio Ospina. Agronomist

Graphic Arts Prcduction

Adrmunustrative stat!
Walter Correa. PhD Head

Production assoc:ales
Aivaro Cuella.. Pholograpnhy
Carlos Rojus. Graphic Design

Production assistanis
Dider Gonzalez. Graphic Design
Carios Vargds. Graphic Design

Public Information Office

Associates
Fernando Mora BA AHA Head
Gabriel Robayo. MA

Assistant
Jorge Enrique Paz Agronoraist

DOCUMENTATION SERVICES

Senior stett
Fernando Monge PhD Communication
Sciences. Head

Visiting specialist
Trudy Brekelbaum. MA Editor

Associales

Alejandro Jimenez Agronomist. Head
Documentation Center

Hernan Poveda. BA. Head
Serial Publicatons

Let during 1980



Assistants
Fabiola Amariles. Documentahst.
Agr Economics
Roberto Anez. Agronomist. Tropical
Pastures Documentation
Stella Gomez. BA. Bibliographies
Carlos P Gonzalez Agronomist.
Bean Documentation
Francy Gonzalez. Agronomist.
Cassava Documentation
Jorge Lopez. Head Bibhographic Services
Mariano Mejpa. BA. Tropical
Pastures Documentation
Lynn Menendez. Translations
Piedad Montano Head Acquisitions
Himilce Serna. BA. Head Technical Services
Juhia Emma Zuniga. Agronomist.
Bean Documentation

SEED UNIT

Senior statt
Johnson Douglas. MS. Seed Specialist, Head

m

Federico Poey. PhD. Seed Sprrciahist

Research associates

Joseph Cortez. Agronomist. Traiing
Guillermo Gira'do. Agronomust

José Fernandez de Soto, Ayr Tng
Jose F Anstuzabal. Ag- eng
Napoleon Vivetcs, «agr Eng

CIMMYT/CIAT ANDEAN REGION
MAIZE PROJECT

Senior stalt
Gonzalo Granados. PhD. Entomologist. Head
James Barnett, PhD. Plant Breeder

Research assistant
Edgar Castro. Ag-nomis’

Lett during 1980
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