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FOREWORD. . ..

This year's CIAT Reportis different in several ways from those
of past years. Our new look developed from our desire to keep
our report readable and visually interesting.

We have divided our "new” Reportinto two distinct sections,
The first, called "CIAT: A Profile.” takes only a few minutes to
read and presents a capsule account of CIAT's programs.

The second section, "Research Highlights,” consists of
summaries of some of our more exciting work done In
collaboration with national agricultural research programs
during 1984,

For readers who may be interested in knowing where to find
mare detailed information on the highlighted subjects—or on
other CIAT research—a list of CIAT's 1984 publications is
included at the end of the section, along with a listing of journal
articles. Detailed individual program reports are available from
the Coordinators of each of CIAT's commodity programs.
Complete catalogs of CIAT's publications and audiovisual
teaching units are available from the Distribution and Market-
ing Office. An exhaustive bibliography of the papers of CIAT's
staff members is also avallable from the Library.

We are pleased toshare CIAT REPORT 1985 with our friends
and colleagues around the worid.
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DIRECTOR GENERAL'S MESSAGE

Over the years. CIAT has become firmly established in the
constellation of institutions involved in agricultural research
and training in Latin America, and this is increasingly trug in a
broader sector of the tropical world. The mandate of the
center—to workwith national research programsinfour areas
(cassava, beans, rice. and tropical pastures species)—tran-
scends national and regional boundaries This has allowed
CIAT to play a significant, supportive role in the formation of
coltaborative research networks.,

These commodity-oriented networks have developed to
meet the common need to find solutions for the diseases.
pests. and other production constraints that imit tropical
agricultural productivity. Through the networks, teams of CIAT
and national agricultural research scientists have combined
their breeding efforts and pooled their expertise to produce
new technelogies and improved varieties of crops that have
been specifically chosen for their importance to both the
subsistence farmer and the low-income urban consumer.
Today. the resources of CIAT are joined with those of sister
international centers across the tropics.

Training activities, many of them conducted in the nationat
programs themselves with some CIAT support. complement
ourresearchactivities CIAT has playedaroleintraining nearly
3000 natonal professionals through commodity-specific re-
search/production courses angd indnidualized internships.
These screntists are key participants in advancing food pro-
duction in ways that benefit small farmers and consumers
ahke

The combined program of research and training that has
been the core of CIAT's contribution to agricultural devel-
opmentintheregion has been highly effective. Without doubt.
our future contnbutions will be measured by the extent that we
are able 10 successfully stimulate the further development of
the commodity networks, backstop national efforts. and—
ulttmately. 1ncrease productivity and production gains at the
national level.

John L. Nickel
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CIAT: A PROFILE

Centro Internacional de Agricultura Tropical: A partner in tropical national agnicultural

resgarch

CIAT is one of thirteen International
Agricultural Research Centers fund-
ed through the Consultative Group
on International Agricuftural Re-
search {CGIAR) Establishedin 1967
to supportagriculturai development
intropical America. it currently spe-
cializes 1n four commodities—field
beans, cassava, tropical pastures for
cattle production, and rice. Within
the CGIAR system, CIAT has a global
responsibility for tropical research
on beans, cassava and pasture spe-
cies, and regional responsibility for
rice in the American tropics  All of
CIAT's activities are viewed as com-
plementary to those of otherinterna-
tional and national agricultural re-
search organizations  Producers,
especially smal!l farmers, and con-
sumers are the primary beneaficiaries
ofthe applied research of the Center.

The Consultative Group on Inter-
national Agricuftural Research oper-
ates informally and by consensus. It
iscomprised of some 40 donor coun-
tries, several foundations and inter-
national organizations. The CGIAR is
advised by a Technical Advisory
Committee, which sets the direction,
andnsomeinstances, the priorities
of the system. Each Center. however.
has its own board of trustees.

Biologically based technology—
especially piant breeding—is at the
core of CIAT's work. The product 1s
high-yielding crop varieties with
stable resistance to major tropical
agricultural constraints

Just as geretic manipulation can
make plants resistant or toierant of

1



pests and diseases, it can also im-
prove their capacity to more effi-
ciently use nutrients tn the soil.
Agriculture that is less dependent
on fertilizers, as well as other agri-
chemicais, helps hold down the front-
end cost of food production. This
consideration is even more vitally
important to the subsistence farmer
than to the small farmer producing
for the local market. The approach,
called ‘'minimum input agriculture’,
is at the heart of CIAT's program to
develop technologytoincrease pro-
ductivity and production of tropical
agriculture.

CIAT has long recognized the im-
portance of developing production
technology that requires low levels
of purchased inputs. At the same
time, improved production tech-
nalogy must have the capacity to
make highly efficient use of whatever
inputs are applied. The task is to
develop management techniques
and agricultural technology that will
maximize the productivity of rela-
tively small holdings. The praoducer
with only limited access to pur-
chased inputs must be assured of
stable yields at acceptable levels.

NATIONAL NURSERIES
AND NETWORKS

While broad-based technology de-
velopment efforts in some caom-
modities are undertaken by CIAT,
the synthesis of the technology com-
ponents Into a wviable production
system rs within the domain of na-
tional research programs. This
points to the important role of col-
laboration between national pro-
grams and CIATinthe complextasks
of tropical agricultural development.

Thistype of collaboraticn has posi-
tively influenced the formation of
ccmmodity networks and created
research partnerships between CIAT
and many national agricultural re-
search programs. The RIEPT (pas-
tures research network), for in-
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Classroom instruction at CIAT: Nearly
3000 professionals have received
training

CIAT traiming: Strengthening the foun-
dation of the internattonal networks



Crossing beans: Breeder gives nature a
helping hand

In vitro plant culture: Biotechnology
improvas breeding potential

stance, is composed of pastures
scientistsin 14 Latin American coun-
tries, incorporating 146 regional re-
search sites in five principal ecolog-
ical areas {Figure 1). The network
helpsto focus and unify theregion’s
diversified tropical pasture research
and integrates the work of many
scientists.

The forrmidable challenge of open-
ing up Latin America’s marginal
lands to agricuitural development
has played a formative role in the
network’s evolution. The size of the
land mass consisting of acid and
infertile soils makes high-inputagri-
cultural technology unfeasible.
However, through the combined ef-
forts of many tropical pastures
specialists—breederswho can select
and develop adapted grasses and
legume species and other specialists
to develop the technology to estab-
lish and maintain pastures on these
lands with a minimum of purchased
inputs—the challenge can be met
These frontiers, with the right tech-
nology. could significantly change
the area’s food output.

Agricultural research networks
such as RIEPT pool scientific know-
how, create conduits of communi-
cation, and generate mutually bene-
ficial research. Similar networks link
research and natignal collaboration
with the bean, cassava, and rice
programs. Their formation has been
ane of the major contributions of the
international Agricultural Research
Centers to the on-going process of
agricubturaldevelopmentinthe trop-
ICS.

ON-FARM RESEARCH
AND CIAT TRAINING

Thesmallfarm environmentis mark-
edly different from the experiment
station, where the scientist has ex-
tensive control over many factors
affecting plant growth. They include
water, soil, topography and even the
human factors. The small farmer isI
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farming relatively marginal land, his
holding is usually on a hillside, and
he has very little control over water
availability. These harsh environ-
mental conditions demand technol-
ogy developed for the small farm
environment and characterized by a
very high degree of adaptation to
adverse production conditions. The
requirement to develop technology
for minimally controlled conditions
puts animportant additional burden
on the plant breeding effort. On-
farm research is the prerogative and
responsibility of national programs.
It is vital in order to validate the
research and development process.
CIAT directly collaborates with the
on-farm trials in order to evatuate
the technology and to help scientists
understand farmers’ production con-
straints.

New rice lines, better grasses for
pastures, improved cassava and
bean cultivars—all must prove them-
selves under typical farming condi-
tions. The real worid” results give
breeders a truer picture of their pro-
duct. This stage allows for refine-
ments, if necessary, of genetic mate-
rials before the new varisties are
released to the agricultural sector.

On-farmresearchis alsoreceiving
greater emphasis in the Center’s
training programs—especially meth-
ocdology training. Such training is
expected to contribute significantly
to the abihty of national programs to
increasingly shift their emphasis to
where 1t counts most: the farmers’
fields. This, in turn, will further cut
down the time it takes for new tech-
nologyto have an1mpact on national
production and productivity figures.

CIAT's scientific training program
complements i1ts research activities.
Its main function 1s to transfer the
networks’ research methodology
andg new production technclogy to
researchers in the national research
programs. Over the years, CIAT's
training has responded to the needs
of ever-more sophisticated national
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programs by movingto higher levels.
In recent years there has been more
Ph.D. and M.S. thesis training, plus
generaily more training in special-
ized aspects of commodity-oriented
research.

Since 1968, CIAT has trained
more than 2700 professionals from
all over Latin America. the Carib-
bean, Africa and Asia {Figure 2} In
the past six years. in-country and
regional training has increased, with
CIAT-trained local staff organizing
the courses and doing the instruc-
tion.

Conferences are also an important
part of CIAT's program. Each year
the Center is host to hundreds of
professionals from throughout the
world who participate in special
seminars developed around themes
related to the production of beans,
cassava, rice and tropicai pastures.



FIGURE 1. INTERNATIONAL TROPICAL PASTURES
EVALUATION NETWORK (RIEPT).
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OUTPOSTED STAFF

In keeping with CIAT's goal of
increasingly decentralized research
programs. the Center has stationed
outposted staff in South and Central
America. Africa and Asia. These out-
posted personnel work closely with
national programs, andtheyactasa
catalyst to network activities. The
Cassava Program has a breeder in
Thailand who works with several
national cassava !mprovement pro-
grams in SoutheastAsia. Three bean
scientists are stationed n Central
America. Currently, there are two
multidisciplinary bean research
teams tn Africa, and more are to be
added during the next two years.

IN SUMMARY. ..

CIAT' s minimum-input philosophy,
which underlies all its research strat-
egies, defires the Center’s involve-
ment (n the worldwide effort to de-
velop resource-efficient technology
tc support the ever-growing gopu-
laticn in tropical countries.

in a broader perspective, as the
world's populationincreases, and as
agriculture becomes simultaneously
more expansive and intensive. man
will havetotake more precauticns to
protect this fragile, shrinking envi-
ronment from the risks of contamina-
tion from ali sources. Minimum input
technologies foster the future of
agricutture in the developing world.

Although CIAT's mandate, in its
narrowest sense, calls upon ClAT to
da all it can to strengthen and sup-
port agricultural developmentin the
tropics. s philosophy reflects sen-
sitivity and stewardship for the
broader world as well.




TRAINING PARTICIPANTS

FIGURE 2. NUMBER OF TRAINING PARTICIPANTS
WHO HAVE COMPLETED TRAINING AT
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BEAN TEAMING

REFINING BREEDING TECHNOLOGY

Beans are preduced by thousands of
small farmers, in different ecological
zones and under different cropptng
systermns. Additionally, bean seed s1ze
and color preferences vary widely
from region to region.

The Bean Program of CIAT could
not possibly attend to ali the specific
needs for different varieties for local
conditions. That is why the Bean
Team works closely with a network
of researchers where each partici-
pating national program develops
its own varieties to fit particular
needs. The breeding strategy of the
network is highly decentralized. but
geared around CIAT's gene bank,
which with 1ts 35,000 accessions
represents all the exciting varrability
of this species.

SUCCESS OF NETWORK DEVELOPED
VARIETIES

Breeding ts a key element in im-
proving productivity sn beans, espe-
cially for small farmers who cannot
control insects and diseases with
costly pesticides. Breeders have to
provide farmers with alternatives—
varieties that carry resistance 10
crop-damaging problems.

Over the past 10 years of breeding,
about 50 newvarieties were released
in the network. A 1984 study of the
adoption rate of those new varieties
measured the return to investment
over the years.

The study revealed that the impact
of CIAT varieties has been felt all
over Latin America. However, In
some countries theresults are espe-
cially noteworthy.

HIGHER YIELDS FOUND

In Argentina. for example. bean
growers are estimated to have netted
US$2.15 millien in 1984 from new
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bean varieties. In Costa Rica, an ICA
ltne i1s yielding an average of 10562
kg/ha.comparedto 600-700kg/ha
for traditional local varieties.

in Guatemala, three new, golden-
mosaic-resistantlines. developed by
CIAT and ICTA (Instituto de Ciencia
y Tecnclogia Agricolas). are now
grown by 60 percent of the farmers
in certain regions. These varieties
earned the King Bavdouin Prize for
agricultural development for therr
contributionto Guatemala’s achieve-
ment of self-sufficiency in bean
production.

The study also let the farmers tell
what their requirements are for a
variety developed for their produc-
tion region. By describing the strong
points and weaknesses of new vari-
eties, the farmers provided feedback
to the breeders. so that they cculd
refine their breeding strategies



NEW CHALLENGES

Studies in several countries show
that adoption rates are less than
hoped for: this was often due to the
fact that farmers were not aware of
new technotaogy. The studies alse
indicatedthaton-farmresearch does
increase farmers’ exposure to new
technology and provides feedback
toresearchers. Based on the impact
studies, CIAT will further strengthen
in-country courses with extensian
scientists and researchers to pro-
motle new technology—new bean
varieties and 1mproved agronomic
practices. CIAT participated in five
such courses during 1984.

For example, in Guatemala. farm-
ers preferred new varieties because
they resist diseases and are upright
plants (which helps the plant avord
diseases). Farmers did not like their
lateness to flowering and seed pro-
duction. In the bean research net-
work, BGMVresistance s nowbeing
combined with earliness to adjustto
farmers’ requirements.

CONSUMER STUDIES

A separate study of consumer pref-
erences revealed that most lower-
income housewives prefer beans
that cook quickly In Medellin, Co-
lombia. consumers had distinct pref-
erences by social class. For exam-
ple. those inthe lower income brack-

et wanted a dark broth and high.

water absorgtion. The well-to-do
were concerned principally with the
size of the beans

CROP PRODUCTION PRACTICES

Colombian farmers 1n Antioguia
have adopted mproved disease-
control practices developed In on-
farm trials conducted by CIAT in
collaboration with ICA {Instituto Co-
lombrano Agropecuario). This adop-
tion resulted inincreased income of
2 8 mithon dollars to farmers in this
bean production region

Bins of beans:n a Colombian market:
Something for everyone's taste

CIAT-improved beans. Colors to suit
consumer preferences
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PHOTOPERIODISM

UNDERSTANDING APOWERFUL
GROWTH SWITCH IN PLANTS

Manipulating day length: Gives clues to adaptation in different latitudes and altitudes

Photoperiodism, or a plant’'s rate
of physiological development as a
reaction to day length, is an impor-
tant determinant of yield and adap-
tation. Most plants are sensitive to
the photoperiod, or day length, so
that the longer the day. the longer it
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takesthem to flower Alsothelonger
flowering 1s delayed. the longer the
period from planting to the produc-
tion of a mature crop.

For nearly a decade, CIAT bean
scientists have studied photoperiod
effects. By evaluating different bean
lines grown under artificially extend-
ed daylight {18 hrs), they have been
able to measure the light sensitivity
of these lines, which ranges from
insensitive to highly sensitive.

The research, done in collabora-
tionwith Cornell University's Title X1
project. is carried out at three loca-
tions in Colombia where the mean
temperatures are different It was
found thattemperature, iIncombina-
tion with the photoperiod, affects
flowering time. Warmer tempera-
tures tend to accelerate flowering
and maturity, while lower tempera-
tures generally delay flowering in
sensitive varieties. However, rather
than reducing the effect of long
periods of daylight, higher tempera-
tures sometimes delay flowering fur-
ther. Photoperiod response. there-
fore, 1s more critical 1n warm areas
than in cool This research explains
why high altitude varieties are more
photoperiod sensitive and indicates
thatscreening for photoperiod sensi-
tivity 1s best done at higher tempera-
tures.

THE RESEARCH CONTINUES

The strong interaction between
photoperniod and temperature has
comphcated attempts todentify va-
rietal adaptation To deal with this
problem. CIAT and Cornell formed
the Internatiocnal Flowering and
Adaptation Nursery (IFAN). The IFAN
contains 50 lines representing the
complete range of variation in types
of photoperiod response Nurseries
forfurther evaluation have been sent
to six countries. The results of the
IFAN nursery will provide valuable
leags 1n the extrapolation of data
from one region toc anothar and will
thus help in evaluating potential
adaptation of breeding lines in dif-
ferent areas of the bean-growing
world

13



BEAN DROUGHT TOLERANCE
GETTING TO THE ROOT OF THE PROBLEM

During the last year it has been
confirmed that bean cultivars show
differing degrees of drought toler-
ance. Tolerant varieties could be
used 1n drought-prone areas. For
several years. Bean Program scien-
tists have been investigating how
these characteristics can be i1den-
tified.

Present criteria for identifying the
characteristic rely on comparing
yield with leaf canopy temperature
differences n water-stressed and
non-water-stressed plants.

Previous studies, using aninfrared
thermometer, compared leaf tem-
peratures n water-stressed plots
with temperatures in rrigated plots.
By compearing the difference an in-
dex was developed that pinpointed
the more tolerant plants. Comparing
four varieties, two tolerants and two
suscepiibles wdentified in this man-
ner, the drought-tolerant ones, un-
der severe stress, lost 42% of their
yield, the drought-susceptible ones
lost 79%. With adequate moisture,
both types yielded 2 7 t/ha.

The differences are related to the
tolerant plants’ capacityto hold their
leaf temperatures lower than that of
the drought-susceptible lines The
tolerant varieties maintain compara-
tively high transpiration rates under
water stress which 1s attributed to
better moisture extraction due to a
deeperor more efficientroot system.

This hypothesiswas tested by mea-
suring root growth and soil water
extraction of the four lines at two
locations. Atthe sitewith deep soils,
tolerantlinesunder stress produced
roots reazching over 130 cm deep,
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Drought-devastated bean and corn in
northeast Brazil. Beanswith genstic toler-
ance to water stress could lower the
stakes of farming

while roots of susceptible ones
scarcely passed 70 ¢m. Differences
in soll moisture also reflected this
pattern: the drought tolerant lines
had extracted alarger amount of soil
moisture by exploiting a greater
{deeper) soil volume.

In shallower soils with a high alu-
minum saturation in the subsoll into
which roots do not penetrate, dif-
ferences in root growth of tolerants
and susceptibles were not found.
Tolerant lines under stress yielded
the same as the susceptible lines.
This confirmed that deeper roots
allow the tolerant lines to avoid ex-
treme stress where soil conditions
allow, emphasizing the important



Measuring bean canopy temperatures:
Searching for telltale signs of tolerance
to water stress

role of the soil in determining root
growth and related drought toler-
ance.

These results are insufficient to
indicate whether varietal differences
in root growth are due to heritable
differences inrootmorphologyorto
other charactenistics, such as overall
plant vigor, which indirectly deter-
mine root growth. This question is
being addressed in further studies.

CIAT researchers are encouraged
by the findings. it appears that
drought tolerance in beans may be
related to increased nutrient ab-
sorption. possibly N fixation, and
yield potential which are affected by
root depth.

Infrared aenal photograph of bean fields:
Subtile shades of difference between
plants help scientists spotdrought toler-
ance



BEAN BLACK ROOT RESISTANCE
A BOOST TO AFRICAN GROWERS

Blackroot, caused by certain strains
of the bean common mosaic virus
(BCMV). is amajor problem for bean
growers in Eastern Africa. These
black root-causing strains can attack
even mosaic-resistant plants and kil
them. The problem occurs in Latin
America, but it 1S more severe in
Africa. The virus is seedborne, too,
making 1t infectious from year to
year.

CIAT s African BCMV research
aims at reducing the effects of black
root by genetically improving bean
cultivars carrying mosaic resistance.
The process combines mosa:c-and
multiple-disease-resistant CIAT
bean lines with black-root-resistant
plants. Theresulting lines are cross-
ed with African cultivars. Many mo-
saic and black-root-resistant lines
have been identified and are now
being bred for adaptation in Africa.

EXPANSION INTO AFRICA

The Bean Program’s outreach staff
in Africa, which began in Rwanda in
1983 with one person. has been
expanded iofour, including a breed-
er, an anthropologist, a pathologist
and a nutritionist. Inrecent months a
pathologist and a breeder have been
stationed in Kenya. Their activities
are already generating national and
regional collaboration in bean pro-
duction

BREEDING FOR AFRICA

initial breeding emphasis in Africa
has been placed on evaluating po-
tential parental materials, or cross-
ing blocks. and advanced lines

During the past year, 1131 lines
wereincluded inthe crossing blocks
The best-adapted. resistant sources
developed in the Latin America net-
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work are 1dentified and crossed at
CIAT with local. adapted. African
cultivars.

CIAT's crossing program. using
cultivars from the principal African
collaborators, issllustrated in Figure
1. Since the establishment of the
Great Lakes regional bean research
program. emphasis has been given
to crosses with cultivars from Rwan-
da. Zawre and Burundi. Collaborative
effarts have been developed with
the Title X CRSP projects in Malawi
and Kenya, and especially in Tanza-
nia.

CIAT's large germplasm collection
and ideal growing conditions, allow
four generations to be produced
yearly at CIAT headquarters This
will serve the African network well,



FIGURE 1.CROSSES MADE BY CIAT FOR AFRICAN
COUNTRIES IN 1984.

The seed can be multiplied rapidly
and sent in bulk to Africa for local
selection of segregating popula-
tiens.

Anumber of ines from the cross-
g programs have reached ad-
vanced stages of testing 1n certain
countries: a bush bean line, ICA-
Palmar, is being tested in on-farm
trials 1in Rwanda as Rubona 5; in
Zambia. BAT 85 and Carioca {the
latter introduced from Brazil via
CIAT) were the highest vielding in
the Zambia Advanced Bean Varietal
Trialin 1983-84 Inon-farmtrialsin
Central Province (Zambia), Carioca
was reported to vield 3-4 times as
much as local cultivars under all
agronomic treatments.

10% Burundi
5% Kenya
7% Malawi

30% Rwanda

11% Tanzania
8% Uganda
3% Zambia

3% Zimbabwe
23% Others

Black root: Even mosaic-resistant plants
fall prey to African virus strains

% B, b s

Harvesting beans in Africa: CIAT re-
search should improve the pickings
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COMMON BEAN BLIGHT
BREEDING CROSSES OUT A PROBLEM

Common bean blight: Severe symptoms on a very susceptible variety

Common bean bhght (CBB) ranks
near the top of the hst of bean
production problems through-
out most of the world. The causative
bacteria attacks the leaves of the
bean plant. sometimes killing 35-
40% of them. thus reducing the
photesynthetic, food-producing
area of the plant The disease also
systematically attacks the seed-pro-
ducing pods. thereby affecting the
commercial value of the beans. Singe
farmers traditionally save their own
seed. the bacteria can be trans-
mitted 1o successive generalions,
thereby continuing the disease
cycle Developing plants with ge-
netic resistance to the disease 1s the
most practical approach. in keeping
with CIAT s low-input strategy.
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GENETICALLY TRANSFERRING
RESISTANCE

The most commonly grown and
consumed species of bean 15 Pha-
seolus vulgaris 1n which no high
level of CBB resistance has been
found A less-cultivated species.
Phaseolus acutifolius, 1s highly re-
sistant to CBB.



Arthcial inoculation with CBB pathogen:

cure

In 1383, CIAT scientisis obtained
from the University of California,
Riverside, seed from an inter-specific
cross of thesetwo species and start-
edtoselecttocombinetheir desired
characteristics,especially #. acutifo-
frus tolerance to CBB.

Using the P acutifolius-derived
interspecific hybrid as a parent. six
crosses with P vulgaris were made
and studied n detall. The results
indicate that high resistance to CBB
s a trait that can be readily tranfer-
red to P. vulgars types by ¢rossing,
selection, and several cycles of back-
Crossing.

Besides resistance from inter-
specific crosses, resistance found

One step closer toward finding the best genetic

within the common bean gene pool
1s also exploited. CIAT bean scien-
tists evaluated 780 accessions from
the germplasmbankin 1984 Atotal
of 23 were selected forretesting and
consideration for the International
Common Blight Nursery (VIB}. Some
will alsoc be used as parents In the
breeding programs.
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TROPICAL PASTURE GERMPLASM
A KALEIDOSCOPE OF GENETIC POSSIBILITIES

The genetic characteristics of plants
are encoded in their seeds or germ-
plasm. These characteristics differ
within the same species. Genetic
charactenstics. such as tolerance
for diseases, drought, insects, tem-
perature, soIl conditions, and innu-
merable others, have evolved under
a wide range of natural conditions
and over long periods of ime. For
this reason. collecting seed of vari-
able germplasm from different re-
gions of the world 15 important as
the base for the process of selecting
improved plants.

In 1984, Tropical Pastures scien-
tists coilected new germplasm an
three continents: South America,
Asia and Africa. The legume and
grassentries add to CIAT s collection
of more than 15.000 accessions.

SUMMARY

SOUTH AMERICA The natural
variability of legumes was further
explored during 1384 by expedi-
tions Iin the continent recognizad
as one of the major centers of
diversity of legqume forage plants.

COLOMBIA: Threelegume-collec-
tion expeditions were carried out
incollaboration with CIAT's Gene-
tic Rescurces Unit Atotal of 538
new entries were added to the
CIAT collection.

VENEZUELA. In all, 410 legume
entries were collected by a joint
expedition involving CIAT and the
Fondo Nacional de Investigacio-
nes Agropecuarias (FONAIAP)

BRAZIL: In collaboration with the
Centro Nacional de Recursos Ge-
néticos of the Empresa Brasileira
de Pesquisa Agropecuaria
(EMBRAPA-CENARGEN)} and the
Internationa! Board of Plant Genet-
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ic Resources (IBPGR). a collecting
expedition for grasses and leg-
umeswas carried outin the states
of Mato Grosso and Pard. Scien-
tists gathered 533 new entries.

SOUTH EAST ASIA: This region of
theworldis the center of diversity
ofimportantlegume genera. {Alto-
gether 300 new accesions of the
very important Desmodium and
allied genera, and Pueraria were
added to CIAT's tropical pastures
collection.}

CHINA: In collaboration with the
South China Academy of Tropical
Crops (SCATC), the herbaceous
and shrubby legume vegetation
on a major portion of Hainan Is-
land was sampled.

THAILAND: A combination Thai
and IBPGR expedition collected



native legume germplasm in the
country's east provinces

INDONESIA: CIAT and the Su-
karami Research Institute for Food
Crops sampled native legumes In
West Sumatra.

AFRICA Sputlebug 1s a major
plague of Brachiaria spp. (B
decumbens. B humidicola) and
other grassesiniropical America.
In cooperation with the Interna-
ticnal Livestock Center for Africa
ILCA), during 1984, a major effort
ingermplasm collection of grass-
es was conducted in part of the
center of diversity (Ethiopia.
Kenya) of the genus Brachiaria

New grasses and lequmes: CIAT's cotlection tops 15.000 entries

spp This expedition yielded 228
newlegumes and 470 new grass-
es: among them more than 300
belong to the genus Brachiana
spp These 300 new Brachiaria
spp entries represent a 10 fold
increase 10 the genetic base for
selection of spittlebug tolerant
materials
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GRASSES AND LEGUMES
A WEIGHT-DOUBLING ASSOCIATION

The number of animals that a pasture
cansupportdepends onseveral fac-
tars Simply stated, the stockingrate
per unit cf land depends on the
pasture’s yield and the nutrnition val-
ue of the forage. In scme marginal
lands of Latin America. 5-10 hec-
tares may be needed to sustain one
animal, if 1t feeds only on native
grasses

Tropical Pastures Program scien-
tists areincreasing the stocking rate
with pasture management technol-
ogy that 1s based on the use of new
grasses grown In assoclation with
nitrogen-fixing legumes. This has
resulted in astockingrate of three or
more ammals per hectare. The mea-
sure of successis shownincompar-
isons of daily or yearly weight gains
of the animais.

For example, in a four-year study
of improved pastures grazed by
young steers eating only native sa-
vanna grasses, each animal gained
an average of 75 kg per year. When
grazed on only an improved grass,
the gain averaged about 130 kg. But
when grazed on animproved grass/
legume association, liveweight gains
approximated 187 kg/yr. Grass/
legume associationsincrease weight
gains because the association 1m-
proves the productivity of the grass
and the efficiency of utilization.
Animal nutrition studies show that
animals grazing the association se-
lect a nutritionally better diet than
those grazing only on grass. The
better diet is also responsible for
higher weight gains.

HIGHER YIELDS FOUND

Improved pastures with grass/
legume mixtures have consistently
produced nearly 44% higher gains
peramimal and 15% higher gains per
hectare than grasses alone, with the
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major benefit coming during the
stressful dry season.

For six years, CIAT Tropical Pas-
tures Program scientists have been
evaluating aforage grass, Brachiaria
decumbens, alone or with Pueraria
phasecloides, alegume. The results
of this study are shown in Figure 1.
They verify other findings supporting
the value of the grass/legume as-
sociation as a weight producer in
heifers.

The grass./legume association has
shown higher and stable animal
yietds over six consecutive years,
whereas animal yields on the grass-
alone pasture have been far more
variable, with a tendency toward
smaller weight gains during the last
three years.



Weight gain (kg/an-! year!)

FIGURE 1.AVERAGE YEARLY WEIGHT GAINS IN
HEIFERS WITH B. DECUMBENS ALONE
(>—=) AND ASSOCIATED WITH PUERARIA
PHASEOLOIDES (o-—) IN STRIPS (CARI-

MAGUA).
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Grasses and legumes: A combination
for tngher amimal productivity and lon-
ger pasture persistence.




A. PINTO!

PLANTING PERENNIAL PEANUTS IN THE PASTURE

A major aim of CIAT s Tropical Pas-
tures Program is to develop pastures
(grasses and legumes) that will grow
well inthe savannas under low fertil-
ity conditions. These pastures con-
taining N fixing legumes that in-
crease soil fertility and raise the
forage protein level. make marginal
lands agriculturally more productive.

The grass/legume combination,
as arule, produces more and better
guality forage which contributes to
greater animal weight gains CIAT's
Tropical Pastures scientists are iden-
tfyingthe bestcombinations of grass-
es and legumes to produce the best
forages, especially for the tropical
American savannas. These vast. un-
derused tropical lands could be-
come the new frontiers of the ¢attle
industry.

Brachiaria spp. (B decumbens. 8.
humidicola, etc.y arecommonly used
in the acid poor soils of tropical
America. Farmers prefer these grass-
es for their good productivity and,
especially, for their high competi-
tive ability against weed encrcach-
ment in the pastures. Finding com-
patible legumes with these highly
aggressive grasses to increase pro-
ductivity and persistence of pastures
isone of the important challenges of
this research endeavor.

Arachis pintor a species of peren-
nial peanuts, 15 especially effective
when grown with the highly aggres-
sive 8 humidicola and B. dictyoneu-
ra It 1s tolerant to heavy grazing.
Cattle ke it; however they do noteat
it to the excluston of the Brachiaria
species The legume content in all
Brachiaria species/A pinior mix-
turesrecoverswell under a rotational
grazing system’ 7 days grazing, 21
days deferment.
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Arachis pintor A promising lequme for
assoclation with aggressive Brachiaria
SpP Qrasses

A pintonis a prolificunderground
seed producer This is important in
any legume/grass combination to
warrant the persistence and stability
of the botanical composition through
time

The average i witro digestibility of
A pmtor associated with Brachiaria
species is 60.0% Mean crude pro-
tein In A pintorranges from 14 8%
tc 16 6%

The great potential of A. prntoras a
legume pasture compatible with the
aggressive B. humidicolaand 8. dic-
fyoneura is very encouraging.



GOOD FORAGES:

THEY CAN MAKE A DIFFERENCE IN REPRODUCTION -

The reproductive behavior of cattle
{that is, the age at which they first
conceive and the rate of reconcep-
tion) 1s related to the quality of the
forage they eat. This conclusion was
reached by tropical pasture scien-
tsts following a three-year study.
On-farm trials were carried out at
two locations. Heifers that grazed
the native savanna under traditional
management were compared with
those who had access to improved
pastures. Thelatter grazed the CIAT-
developed combination of Andro-
pogon gayanus. a grass, and Sty/o-
santhes capitata, a legume.

On one farm studied. the percent-
age of births at the first conception
and at a later reconception were
compared. While no differences
have been found to date in the pro-
portion of heifers concerving for the
first tme when they grazed the im-
proved pastures. conception did
normally occur at a significantly
lower age (one year earlier). Even
with the difference 1n conception
which 1mplied more stress due to
lactation, anitmals that had grazed
on the better forage were heavier

Striking results were found at the
second farm. The weights and ages
at the first conception reflect the
limited potential of the native savan-
na. Savanna-grazing cows had ther
first conception and gestation at
three or more years of age, while
cows eating A gayanus/S. capitata
were already giving birth atthat age

Farmers at both farms, whatever
the grazing system, commanly sup-
plement the diets of the cattle with

Better pastures: A determiming factor
in higher reproductionintrepical Amer-
ca

\ P
And(opogon gavanus and Stylosanthes
capitata A highly productive associa-
tionfor the tropical American savannas

rminerals. Comparing the perform-
ance of heifers in the savanna with
those n A. gayanus/S. capiiata
frelds, 1t is clear that given the equal
levels of the mineral supplementa-
tion, quality forage is the deter-
mining factor in the reproductive
behavior of heifers.
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COMBINED PLANTER

S

establishment

In the American tropics there are
approximately 200 millton hectares
of underutiized savanna lands. of
which 54% are the Colombian and
Venezuelan /anos. They are vast
grasslands with scattered trees, in-
terrupted by fingers of forest along
the creeks and nivers The soils are
poor and acid. and water s scarce at
ceriain times of the year. Yet, these
vastunderutilized areas. duetolong
growing seasons and excellent soil
physical conditions, invite agricul-
tural development.

Sowing these lands in pasture
grasses and legumes requires re-
spect for the charactenisucs of the
land For instance. deep cultivation
cannot be used Since the land is
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Combined fertilizer/planter: An economical and ecologically sound approach for pasture

vulnerable 10 erosion by water and
wind, the less the soil 1s disturbed.
the better

Faced with this agronomic reahity.
CIAT s tropical pastures specialists
dewvised a combined. tractor-pulied
fertihizer/planter that lightly plows
theland, appliesfertilizer, and drops
the seed. in one pass over the land.
The fertihizer spreader and seed driil
are mounted on the rear bar of a
chisel plow.



Aernal view of sown savanna Broadening the horizons for cattle production in the savannas

Two rows of grass are planted in
the middle of 8 2.5 meter strip with a
row of legumes an each edge. The
aggressive, creeping legume plays
the role of pioneer, invading the
savanna and creating more favorable
fertility conditions for the sub-
sequent invasion of the grass. The
method is called stnp planting.

Strips were planted 12 b meters
apart leaving a 10 meter strip of
undisturbed savanna. Planting 1s
done immediately after burning. The
fresh regrowth of native species
helped distract leaf cutter ants from
the introduced species until they
became established, and provided
valuable forage for the herd.

The planting device is efficient in
terms of time. labor and materials
Approximately 1 hectare per hour
can be planted. This low-¢ost pas-
ture technology allows far signi-
ficant increase In carrying capacity
over time (8-10 times more animals
per hectare) as well as maore than
doubling annual weight gains of the
animals.
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RICE ANTHER CULTURE

DEVELOPING NEW LINES IN MONTHS

CIAT rice breeders have used anther
culture 1o reduce the time required
to groduce new rice varieties. Work-
ingwith the Biotechnology Research
Unit, they developed breeding lines
in less than one year, instead of the
usual half 3 dozen generations. The
results are considerable savings,
including management time. labor
costs, and field space.

Rice anther culture uses the polien
sac of the nice flower to regenerate
plants. Generally, a minimum of five
generations must be grown before
homozygous, or genetically uniform
breeding lines are obtained. Anther
culture produces seed with genetic
uniformity from the first generation
cross (hybnid ).

The process begins by planting
hybrid F, anthers on & specral me-
diumwhich causes undifferentiated
tissue, or catluses, to form The cal-
luses are moved to a second me-
dium, which nduces further dif-
ferentiation tnto plantlets. Then the
plantlets aretransferred to pots and,
within a fewweeks. aretransplanted
in the figld.

It 15 found that about one-half of
the regenerated plants are diploids.
produced from the spontaneous dou-
bhng of the haploid pollen. Seeds
from the diploid plants, when re-
sown, proguce lines that are geneti-
cally uniform

Themvitro-to-venfication process
takes approximately nineg months—
as compared to three to six years
using conventional breeding meth-
ods.

In the past year, 23 rice cultivars
have been evaluated for their res-
ponsetotheanther culture process.
Ten were found unresponsive to the
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INSTEAD OF YEARS

procedure Intheremainder, 21 9%
of the regenerated plants were tri-
ploid and 31 8% were haplod or
infertile Diploidy resulted in 46.3%
of the cases. From these fertile plants
came homozygous. or purebred
lines

MASS PRODUCTION NEXT

The testing has gone beyond the
purelyexperimental phase Itisbeing
apphed in routine breeding Current
research 15 concentrated on the
mass production of anther-regener-
ated plants.

The medium in which the anthers
are planted seems critical 1o mass
production of regenerated plants.
Researchers are gauging the effects
of four different media on callus
induction and plant regeneration
{Table 3).



TABLE 3.

RESPONSE OF ASINGLE RICELINETO

DIFFERENT MEDIA.*

Medium Source of

Calluses induced

Plants regenerated from calluses

medium Anthers Callus Callus Regeneration
(No.) (%) {No.) {%)

Liquid CIAT 742 23.9 178 24.7
iSolid 732 18.3 134 35.0
Liguid China 880 19.2 169 33.

2Solid (modified) 824 152 130 26.0
Liquid China 712 25.0 179 635
3Solid 584 279 163 16.4
Liquid IRRI 776 60 B 0
4Solid 816 12 1 0

* Fii IR 5/8Bbt 50/ /Colombia 1/TOX 1011.

Medium 1 s the one normally
used by CIAT rice breeders, media 2
and 3 are used in China. but slight
modificauons have been macde by
CIAT researchers for their use Me-
dium 4.5 recommended by IRRI

All four media comen either iguid
or sohd form CIAT scientists prefer
the lgumid media because they induce
more calluses 30 days after planting
than the solid matenals. Qrganc-
genesis—the development of green
areas—and plant regeneration oc-
curred guicker, too.

in the past year, a number of
crosseswere made for the temperate
areas of Brazil. Argentina and Chile
Next, anther-culture-regenerated
'neswill be evaluated by the national
research programs in these coun-
tries

In witro anther cultured rice: Com-
pressing six years intc months

Anther culture regenerated rice Mass
productionand national program evalu-
ation are the next phase
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THE INTERNATIONAL RICE

TESTING PROGRAM

THE LATIN AMERICAN- CARIBBEAN CONNECTION

The International Rice Testing Pro-
gram has become 3 highly effective
network to concentrate and coordi-
nate rice research. Organized in
1876 by CIAT and I[RRI (Interna-
ticnal Rice Research Institute), its
primary function 1s to distribute
germplasmto Latin American nation-
al agricultural research programs
for evaluation.

The rice research network aims to
increase the stability of irngated and
upland rnice production by identifying
high-yielding varieties with resist-
ance or tolerance toc major insect,
disease. soil, and temperature stress-
es

Annually, from CIAT. IRRI. or other
national breeding program entries,
CIAT scientists select promising rice
ines, organize them (Nto nursery
packages, and distribute themto the
24 Latin American and Caribbean
national research programs.

Because soils, diseases. tempera-
tures, and pests differ from one re-
gion to another—for example, from
Mexico to Chile—& great deal of
data can be obtained by growing
and evaluating rice cultivars under
differing ecological constraints.

Before the nurseries are assem-
bled, theentries are evaluated at two
ecologically different locations in
Colombia. Final evaluation, conduc-
ted at CIAT-Palmira, looks at Soga-
todes resistance and grain quahty

NETWORKING GROWS

A two-week IRTP nursery tour in
Venezuela, Colombia, Ecuador. Pa-
nama and Costa Rica explored the
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constraints faced by commercial
growers in these countries. Ten sci-
entists participated, including the
Latin American coordinator for the
IRTP Arepartin Spanish and English
has been prepared for publication.

in addition to participating in In-
ternational Rice Testing Program ac-
tivities. CIAT scientists attended sev-
eral i/mportant rice conferences.
One, the Rice Technical Working
Group. heldin Louisiana, USA, raised
the possibility of CIAT-USA coopera-
tion in rice improvement

A Rice Breeders” Workshop, held
in Panama. attracted breeders from
Mexico. Guatemala, El Salvador,



Rice testing nursery: Scientists select
new cultivars on an international scale

Costa Rica. and Panama. as well as
CIAT.

A Caribbean Rice Research Net-
work is proposed to strengthen na-
tional rice research capabilities in
the Caribbeanregion and to stimula-
te collaborative research. The net-
work would increase the transfer of
production and seed technology
among the participahing countries.

At CIAT, readying nce seed for ship-
ment Another collection nursery
bound

NEW LINES

National programs of nine countries
nominated 71 promising lines for
the IRTP nurseries. These entries are
being multiphed at CIAT-Palmira for
distribution in 1985,

CIAT breeders provided 244 ad-
vanced lines for the IRTP nurseries.
These materials are under sead mul-
tiplication at CIAT-Palmira and will
enter into the 1985 nurseries.
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IRON TOXICITY

TOLERANT PLANTS THROUGH BREEDING

Iron toxicity reduces the yield of
irnigated rice grown n acid soils
Caused by the absorption of ferrous
iron from water or soil, the problem
creatles a significant annual loss for
rce growers in Latin America

[(n 1984. Rice Program scientists
beganevaluating snd selecting iron-
tolerant cultivars having acceptable
grain quahty and general disease
resistance. It was later decided that
amarethorcugh screening program
could benefnl large areas of Latin
America where soils contain high
levels of ferrous iron, such as Vene-
zuels, central and southern Brazil,
Argentina, Peru, and the /lanos of
Colombia.

Following are these six breeding
stages used {0 procduce the best
iron-tolerant cultivars

{1) Imtial cultivar screering un-
der high disease pressure to
eliminate susceptible geno-
types

{2) Evaluatior of F5 populations
under highk rainfail. upland
condiions. for disease toler-
ance

{3) Ewvaluation of Fz populations
for tolerance to iron toxicity

(4) Evaluation of F, populations
under high prassure of iron
toxicity and diseases; selec-
tion for crcosses (Table 2).

(5) Evaluationof advancedgen-
erations (Fs-F;)

{6) Evaluation of the best cul-
tivars

Next. 300 plants were selected for
evaluation in southarn Brazil Bulk
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populations of the selected families
were sent 1o Corrientes, Argentina,
whare ron toxicity and straight-
head. a soll-related physiological
disease. are presenlt Remaining
seed of these selections is being
multiplied and purified at CIAT-Pal-
mirafor distribution and further eval-
uation and adaptation by breeders
in the International Rice Testing
Program.



TABLE 2. SELECTIONS COMBINE ACID TOLERANCE,
GOOD GRAIN QUALITY AND DISEASE

RESISTANCE.

~ CROSS No. OF LINES

~ 7152//3555/ Camponi 10
CICA 8//CICA 4/Campont 17
5006/ /Flot 3672940 16
5006/ /Eloni/5461 11
5006/ /H-5/Ceysvoni 10
16352//7152/50086 10
17330//7152/5006 32

The toxic touch of iwron Leaf bronzing and few tillers tell the story
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WHITE BELLY

IRRADIATION CURES A RICE HEADACHE

Irradiation with cobalt has been
used successfully to reduce white
belly inrice. White belly, identifiable
as alighter whitg areainaricegrain,
causes the rice to have poor milling
quality, and i1s visually unattractive
to the consumer.

CIAT's research on the problem
began n 1983, using Cro, a vanety
cultivated on a large scale in Chile
because of its low-temperature tol-
erance ang adaptability. Oro 15 se-
verely affected by white belly.

Qro plants were irradiated with
cobalt, which produced mutations
In progenies grown from the seed.
Some of the mutants had areduction
in the degree of white belly, ranging
from 0.81to0 1.4 on a 0 to & scale,
with O representing no white belly.
Discovering that white belly could
be reduced and the trait fixed early.
181 fourth generation, mutant lines,
representing six families, were plant-
ed in Chile.

The results are encouraging. The
mutant lines had a much lower inci-
dence of white belly thanthe originai
Chilean Qro. The fingings in Chile
confirmed those made at CIAT-Pal-
mira Two lines, 608-1-1 and 606-
1-5, appear to have even a better
yield quality.
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Figure 1 shows the frequency dis-
tribution of white belly 1in the 181
lines grown in Chile. The mode of
white belly was 3. an acceptable
level. About 10% of the lines had a
rating of 1, indicating nowhite belly,
while the Oro check had a rating of
9.



FIGURE 1.FREQUENCY DISTRIBUTION OF WHITE BELLY
IN IMPROVED MUTANT PROGENIES IN COM-
PARISON WITH ORIGINAL PARENT (ORO),
CHILE, 1984.
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White belly

Cobalt-mutated rice: Dwarfing disease-resistant varieties
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NON-IRRIGATED RICE

NEW VARIETIES FOR LATIN AMERICA'S

Rice is one of the most important
crops in Latin America Itis planted
in several ways, ranging from direct
seeding in dry land to transplanting
i water-flooded paddies. Each sys-
temrequires differentlevels of fertil-
izer and pesticide technology.

Irrigated rice and the non-irr-
gated varieties (called upland rice)
are, with few exceptions. affected by
the same insect pests and diseases.
however, the severity and incidence
are greater with upland rice. Upland
rice faces constraints from envi-
ronmental stress. especially prob-
lems of soil imbalance, such as
mineral deficiency. toxicity, and the
interaction between the two.

For the future. ocne of the major
areas eyed for rice production is
characterized by acid soils lLarge
underutilized areas of land—apgprox-
imately 300 million ha—could be
used to grow rice, especially upland
rice.

CIAT's Rice Program scientists be-
lieve that more upland rice could be
produced in Latin America if there
were varieties adaptable to these
problem soils.

Giventhe actual and potential area
that could be sown in upland rice
throughout Latin America, even mod-
erate yields could greatly increase
total rice production. This under-
scaresthe importance of developing
varieties suited to the region’s solils.

BREEDING IN TOLERANCE

CIAT'suplandriceresearchislim-
ited to infertite savannas with high
levels of rainfall. The Program is
looking for varieties that are suitable
for minimum input systems; that is,
varieties that do not require many
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INFERTILE SOILS

costly commercial inputs. Success-
ful varieties must tolerate the char-
acteristics of savanna soils, soils
with high aluminum levels and defi-
ciencies in nitrogen, phosphorus,
calcium, magnesium, sulphur, and
ZIne

In 1984, approximately 1360rice
cultivars, representing advanced
breeding materials, traditional land-
races., and native varieties were
obtained from different institutions,
including lITA, IRRI. and CIAT. They
were screened for aluminum tol-
erance. About 180 were well adapt-
ed to the savanna environment.

Taking advantage of the great ge-
netic variability available in alumi-
num-tolerant germplasm, a hybridi-
zation programwas begun. Crossing
was designed to combine alumi-
num-tolerant germplasm having dis-
ease resistance and other traits that
are desirable for the savanna ecolo-
gies. Table 1 shows the characteri-
zationof improved cultivars by origin
and their reaction to major produc-
tion constraints in the savanna eco-
logy



- TABLE 1..-1MPROVEQ RICE CU_L;TIVARS

Savanna i
Constraints i E‘eactuﬂns1 :
Cultivar:  HNTA{TOX) = IRAT Surinam Japonica

Al toxncnv R R M.S O MLS
Biast R R R R
Dirty panicles R R M M
Leaf scald S S ] M
Hoja blanca S S.R S 5R
Brown spot M M R R
Sogata S S.R 5 s
Stem borer {Diatraea) 5 8 Mo 2/
Grain quality Poor/good Poor Good Poor
Bootisystem Good/excell. Poor/exceil. Fair Fair

PI ant type__i ' e Good/excell._ Good/excell.  Fair Poor

.' R=Res _iant M= Moderately resnstam S= Suseepnble
nder mvestiganon

Rice crop in Lauin America: CIAT helps increase production. improve guality and meet
consumer demands
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CASSAVA

NEW USES FOR AN OLD STAPLE

With the advent of new and improved
varigties of cassava, and a devel-
oping technology for processing and
preserving the commodity, emphasis
necessarily shifts to utilization. The
animal feed grain and the baking
industries are potential markets. Cas-
sava can be substituted for sorghum
inammal feed, and it canreducethe
aTount of wheat flour in takery
products

A two-year CIAT project with the
Bogota based Instituto de lnvestiga-
ciones Tecnoldgicas {IIT). begun In
1884, is producing the technical.
economic, and sociological informa-
tion necessary to prescribe what
needs to be done to encourage the
use of composite wheat-cassava
flour 1n bakery products. It will in-
clude recommendations on how to
implement the use of the composite
flour in the baking industry.

inthe secondyear. anllT-operated
pilot plantin Colombia will produce
cassava flour. Bakery trials will work
out what proportions of cassava
flour can be used. what fortification
might need to be added. and what
baking procedures will be required
to use the product.

Seven tons of composite wheat-
cassava flour will be produced to
test baker and consumer acceptance
of the flour and the bakery products
made with composite flour. This in-
formation will become part of a
cookbook’ for other cassava flour
programs.
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AGRICULTURAL MARKET

The animal feed \ndustry re-
presents alarge potential market for
cassavause. in Mexico, forexample,
the demand for animai feed has
grown rapidly in the last decade or
so It has forced Mexico to import
feed grains such as serghum. Sor-
ghum imports grew from virtually
zero in the early 1970's, to 1.5
million tens per year 1n the 1980's
This has contributed to the country's
balance-of-payment problems. Mex-
1Ico connot easily increase (ts sor-
ghum production. Further growth
for this crop is limited by poar soils
and competition for land with the
country’s staples. maize and wheat



Fresh cassava in the market: The demand does not go down when incomes go up

Cassava. in the opinion of the Mexi-
can Government, s the logical an-
swer. The cattle, poultry and swine
feed industries could te very recep-
tive to using cassava n both fresh
and dried form.

A study evaluated potential pro-
duction areas inMexico. These areas
are now research targets for the
Mexican Federal Department of Agri-
culture (SARH) and the Instituto Na-
cional de Investigacién Agricola
{INIA).

At present, the two agencies are
increasing their research 1n these
areas and have started 10 projects
that will integrate cassava use by
poultry and swine producers

Chipped and dry cassava: In many
countries it could reduce mports of
feed grains
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STORING FRESH CASSAVA
TESTED TECHNOLOGY MOVES

Cassava production costs are only a
small part of the total consumer
price; the major constraint n in-
creasing the consumption of fresh
cassava is the high marketing cost.
Marketing margins are high largely
because of the extreme risk involved
in handling such a perishable crop
If the pernishabihity 15 reduced. then
the marketing margin ¢an be de-
creased.

CIAT has now developed a simple
technique for storing cassava for up
to two weeks. It involves dipping
cassavain afungicide solution (thia-
bendazole) followed by packing it in
polyethylene bags. If thistechnology
were adopted in Latin America the
savings could be significant, both
for consumers and middlemen, and
the increase in income to farmers
very large. Similar benefits could be
expected in Asia and Africa if the
technology were utilized.

There was mitial concern about
the fungicideresidue However, resi-
dues are extremely lowwith thiaben-
dazole Commercially sold potatoes
and bananas are routinely treated
with thhabendazole to prevent micro-
bial growth Roots have residue lev-
els well below the maximum permit-
ted level for potatoes (5 mag/kg)
Furthermore. normal cogoking of the
cassavaroots decreases theresidue
level even more
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TO MEET THE MARKET

The quality of the stored cassava
using the new technique 1s virtually
identical to that of the fresh roots
eaten directly after harvesting. A
surveyinnorthern Colombia of con-
sumer attitudes toward cassava and
other crops indicates that consum-
ers find cassava as desirable or tasty
as potatoes or rice. However, cas-
sava s less convenient toc store The
easy storage technology could
completely change the cassava
‘convenience factor.”

The data from CIATs survey sug-
gestedthatifthe convenience-factor
score of cassava were increased to
50% of the yam convenience-factor
score, then urban consumption
would increase by 50%. Clearly, the
potential for increasing consump-
tion, 1f cassava were 10 become a
more convenient food. 1S iImmense.



Dipping fresh cassava: Fungi are one
of the storage culprits

Polyethylene bagged fresh cassava: The sealed humid environment cures the roots
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CASSAVA DRYING PLANTS
A DESIGN FOR FEED AND PROFIT

Since 1981, seven commercial cassava
drying plants have been built on
Colombia's Atlantic coast. This num-
ber will be increased to 20 this vear.
The plants chip and sun-dry the
large, starchyroots, which are being
used increasingly as a substitute for
cereal grains such as sorghum In
poultry and swine feed.

CIAT's Cassava Program has been
assisting the Colombian integrated
Rural Development (DRI) Program
develop the project. In the first half
of 1984, the plants dried 2385 tons
of fresh cassava. Drying 1s necessary
to get a transportable. non-perish-
able product. ltrequires 30-40con-
tinuous hours of slow drying, with
18-28 total dayhight haurs

Tests in the north coastal area of
Colombra show that natural drying
1s technically feasible and can be
made economically profitable. A net
profit of approximately US$7 was
made on each ton of dry cassava—
equivalent to double the minimum
Colombian daily wage.

Besides cassava's use as a substi-
tute for imported cereal grains, other
benefits are expected. The drying
plants create an income through
plant profits for small-farmer asso-
ciation members and assure a stable
market for cassava. The plants also
provide employment and can spur
more cassava production. For in-
stance., by the end of 1985, dry
cassava production in the regron 1s
expectedtorise morethan fourtimes
above the 1983 level
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Chipping cassava for feed” A stable market could

mean a stable income for Colombian cassava
growers

Drying cassava The sun also reduces the cyanide level



CIAT IN ASIA
CASSAVA BREEDING

For a decade CIAT has worked with
Asian national cassava breedingpro-
grams. The majority of genetic mate-
rials used by these programs origi-
nated at CIAT.

Sexual seed has been the major
means of germplasm transfer, occa-
sionally supplemented by meristem
culture. In the past 10 years. more
than 100.000 hybrid seeds from
approximately 1800 crosses have
been distributed for evalvation by
cassava breeding programs in eight
Asian countries (Table 1).

The Center has recently augment-
edits supportiothe Asian programs
by outposting a cassava breeder in
Bangkok, Thailand. This scientist
consults with 2 number of nationsl
programs on germplasm use and
develogment, training, and com-
munication.

Recently he helped researchers in
the Philippines set up a full-scale
varietal evaluation program, and he
1S presentwhen they make their field
selections. In other countries in the
region he is aiso actively invelved in
the selection process, working close-
ly with national program staff. In
Malaysia, the CIAT's breeder pres-
ently participates in every step of
germplasm evaluation and selection
alongwith scientists from the nation-
al programs. He reports the results
tothe headguarters breeders sothat
they can send superior ¢crosses to
the Asian naticnal programs in the
subsequent years

THAILAND

More than 95% of the 1.4 million
hectares of cassava grown in Thai-
land are planted with only one vari-
ety. The Tharnaticnal program has a
strong breeding programto produce
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EXPANDS

alternative varieties—naot only to in-
crease yield potential. but also to
reduce the vulnerability implicit in
having only one major clone in such
avast area.

Rayong 3. a new variety originated
from CIAT seed intrcduction n
1975, was recently released by the
Ministry of Agriculture. New mate-
rials in the pipeline have been yield
tested, and they are significantly
ahead of Rayong 1. the mostcommaon
cultivar grown on the millicn hect-
ares committed to cassava produc-
tion.

PHILIPPINES

In the Philippines, emphasis is
being placed on the root crops, in-
cluding cassava. as asource of ener-
gyinanimal feed toreplace imported
grains.



TABLE 1. CIAT CASSAVAF, HYBRID SEEDS
DISTRIBUTED TO ASIAN PROGRAMS.

Year®

Country 1975 1977 1978 1980 1981 1982 1983 1984 Total

Thailand 900 6170 7720 3050 1400 7450 7900 8000 42490

Indonesia 900 700 4600 6200
Philippines 800 950 5100 4700 5500 2350 19500
China 2300 6100 8400
Malaysia 900 1500 2060 1250 40580 9750
India 900 850 1050 7900 10700
Vietnam 1900 1900
Rep. China

(Taiwan) 500 1200 1700

TOTAL 5000 10170 7720 5100 7750 18700 27050 18250 100740

* No distribution in years 1876 and 1979.

In 1982, 2200 seeds from 43
CIAT crosses were grown by the
Philippine Root Crop Research and
Training Center at Visayas State Col-
lege of Agriculture From the first
seedling populaticnintroduced from
CIAT, breeders narrowed the selec-
tion to 418 plants; then through
further trials to 120 and. finally. to
only 25 clones Recent data show
that these varieties yield 30%-100%
more than local cultivars.

INDONESIA

CIAT 1s also contnbuting to Indo-
nesian cassava research. Over the
years the Indonesian program has
produced excellent hybrids from
crosses with local materials: how-
ever. several newer CIAT lines show

€ Processing cassava in Asia. Theroot s
potential for outyielding even those the raw matenal of several agri-indus-
varieties. trial products
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CIAT AND lITA

SISTER CENTERS COLLABORATE AGAINST A

Inthe CGIAR system, CIAT has global
responsibility for cassava research.
and IITA, Nigeria, has the regional
responsibility far cassava in Africa.
Although CIAT's research on the
commaodityisdonein Latin America,
the results are very important for
cassava production n Africa and
Asia as well.

Over the years, the IITA program
has beenthelargestsingle recipient
of sexual seed from CIAT; over
70.000 genetically distinct seeds
have increased the IITA gene pool
used for crosses. In 1984, CIAT
began making crosses with specific
characteristics for IITA. Emphasis is
on producing plants with resistance
to one of the worst African cassava
pests: the green spider mite.

A BREAKTHROUGH

CIAT and II'TA are collaborating to
combine differenttypes of resistance
to the green spider mite and African
mosaic disease (AMD). CIAT s mate-
rials areresistanttothe greenspider
mite; HTA's are resistant to, or toler-
ant of AMD. Quarantine restriction
made it impossible 1n the past to
provide HTA with mite-resistant
clones to cross with AMD-resistant
or tolerant ¢clones.
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SPREADING MENACE

Under a new arrangement, [ITA
will send AMD-tglerant ciones to
CIAT. after passing quarantine in the
United Kingdem. CIAT will cross
them with mite-resistant materials,
and the progeny or sexual seed will
be returned to IITA for testing and
evaluation.

ACTION FOR THE SHORT TERM

The green spider mite and another
pest, the mealybug. cause millions
of dollars in losses each year to
African farmers. In the fong run, the
resistant or tolerant varieties that
areunder investigation will be need-
ed. but 1n the short run, biological
control offers a partial solution to
the probiems

CIAT Cassava Program entomol-
ogists have identified natural ene-
mies of these pests. For example,
predatory mites have been sent by
CIAT to Afaca, and IITA has tested
them under specificlocal conditions
and shown them to be effective in
controlling green spider mites in
preliminary field trials.
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In vitro cassava clones: Quarantine in
the U.K protects a continent

CIAT-produced mite and mealybug nat-

ural enemies for IITA. The cooperation
1S two-way.
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BIOTECHNOLOGY AT CIAT
USING NEW TECHNIQUES TO SOLVE

As population pressures grow, as
arable land resources are increas-
ingly depleted.” and as more food
must be grown on more marginal
lands, agricultural production will
become more intensive To Increase
crop yield per unit area. however,
will require the use of advanced
technologies that can manipulate
the cellular and genetic structures
of food plants.

Growing with the need. CIAT s Bio-
technology Research Unit {BRUYwas
createdin 1984, The BRU will benefit
Latin American and Caribbean agri-
culture byconducting basicresearch
in brotechnology te support the ap-
plied research conducted by the com-
modity research networks. by en-
couraging a continuous exchange
of information and sharing of re-
searchresults, and by providing thor-
ough training

BRU staff working with Rice Pro-
gram sciennsts areusing anther cul-
ture to compress the time required
to breed arice line from six genera-
ttons into one Biotechnigues being
developed in collaboration with Ge-
netic Resources scientists will help
to solve the problems of crossing
the common bean with distantly re-
lated species.

Tissue culturetechniques are helg-
ing Tropical Pastures Programbreed-
ers select Stylosanthes plants with
superior attricutes. among them tol-
erance to anthracnose. the most
destructive legume disease n the
ropIcs.
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OLD PROBLEMS

Cell and tissue culture are now
used 10 regenerate cassava plants.
Work continued during the year te
incorporate more of CIAT's cassava
clones into the /0 witro gene bank as
meristem cultures.

Durmng the year the unit offered
traiming to research personnel from
national programs in tissue culture
and in handhng /7 vitro germplasm

The BRU has initiated several col-
iaborative projects. One, with the
Piani Biotechnology Institute. Saska-
toon. Canada. 1slooking at the regen-
erative characteristics of cassava
plantlets frozen for a time in hquid



Anther cultured rice: Regenerating haploids in the laboratory

nitrogen. The evidence indicates that
the process does not alter the cellu-
lar or genetic structure. Plants grew
satisfactorily after cryogenic storing
and are being evaluated in the field.
The techneclogy may permit long-
term storage of cassava germplasm

A project funded by the Interna-
tional Deveiopment Research Cen-
tre, at the University of Manitoba,
Canada. 1s developing methods for
genotypic characterization of cas-
sava, beans, and pastura germplasm
This can help eliminate duplicates
within CIAT's large germplasm col-
lection and, eventuatly, lead to link-
ing brochemical criteriawith unigue
plant traits.

Electrophoretic charactenzation: Finger-
printing by enzymes /1 wvitro-grown
cassava and Stylosanthes clones
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THE SEED UNIT

A VITAL LINK IN TECHNOLOGY TRANSFER

Since 1979, the Seed Unit work-
ing with CIAT's commodity pro-
grams, has helped move newly de-
veloped, improved varieties to farm-
ers This is done, first by producing
seed fornational programs and, sec-
ond. by training Latin American and
Caribbean seed technologists.

SEED PRODUCTION

The Seed Unit works with the Farm
QOperations Umit and the commodity
programs to grow and multiply seed
of new varnieties of beans, nce and
pasture species. After harvest, the
seed is dried. cleaned and graded.
and treated against diseases; then
bagged and stored. The seed s sold,
which helps to finance part of the
Unit's activities.

Throughout the process, field in-
spection in the seed nurseries and
testing of seed samples assure qual-
ity control. The seed 15 made avail-
able to seed networks for further
multiphcation or forlocal adaptation
trials. tn 1984. 102,306 kg of seed
were sold (Table 1). During the
same period, 353 tons of seed were
conditioned

TRAINING

Training 1s at the core of the Seed
Unit's pregram  Multidisciplinary,
short courses are offered. both for
basic level and advanced. Work-
shops. management courses, and
in-country nstructional programs
also provide training opportunities
* foravariety of people invelved in the
Latin American seed industry.
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Highlhights 1n 1284 included a
postgraduate course on seed pro-
duction and technology, seed train-
ing for CIAT's and CIMMYT's com-
maodity courses, as well as a course
on seed enterprise management and
marketing. A tropical pasture seed
production course and a workshop
on testing tropical pasture seeds
were done jointly with the Tropical
Pastures Program.

There were ninety-one partici-
pantsin Seed Unittraining programs
in 1984 from 69 national institutions
and seed enterprises located in 15
Latin American countries. In ad-
dition. the staff participated in eight
iN-country CoUrses.

RESEARCH

Significant progress was achieved
in research to improve methodol-
ogies for-description of the mor-
phological characteristics of rice
and beans. Clarifying seed descrip-
tors could make variety identification
more objective and accurate. As new
varieties are multiphed, it 1s import-
ant to be able to recognize and
maintain thewr identity so farmers
will recerve seed comparable to that
criginally developed by the breeders.



TABLE 1. SEED SOLD IN 1984.
KIND OF SEED AND  QUANTITY OF SEED  SEED CONSIGNEE

VARIETY SOLD (kag)
BEANS
A-1789 40 Farm Operations Unit
BAT 1230 10 Bean Program
BAT 1367 40 Farm Operations Unit
BAT 1370 40 Farm Operations Unit
L-23 10 Phosphorus Project
L-24 64 Farm Operations Unit
Pai 9 60 Haiti
Pai 45 20 Haiti
Pai 81 30 Haiti
Pai 92 50 Haiti
Pai 97 40 Haiti
Tamazulapa 400 Haiti
Total 804
PASTURES
Andropogon gayanus 160 Tropical Pastures
Program
Total 160
RICE
CICA 4 8.200 ICA - Colombia
CICA 7 12,222 ICA - Colombia
CICA 8 400 Secretariat of Natural
Resources, Honduras
iR-22 31.475 ICA - Colombia
Oryzica 1 48,995 ICA - Colombia
Line 11643 50 ENASEM. Panama
Total 101,342
Grand Total 102.306

Training seed technologists. The Seed
Unit's first priority




technology

NETWORKS

Technical ¢ellaboration between
the Seed Unit staff and specialists
with the International Seed Testing
Association, the International Fertil-
1zer Development Center, the Inter-
national Executive Service Corps,
universities. national programs, and
the seed industry intheregion great-
Iy contributed to achieving program
objectives and the building of seed
technology networks. These net-
works strengthen seed production
programs and help disseminate seed
technology. There are several net-
works: the National Seed Program
and Training Participant Network,
the Seed Association Network, con-
sisting of seed technologists and
trade associations throughout Latin
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Explaining the mechanics of seed sizing Specialized courses sow the seeds of modern

America and the Caribbean, and the
University Network in Central and
South America. A subregional net-
work composed of seed specialists
in naticnal programs in the Central
American. Andean and Southern
Cone areas is developing.

To support the networks. the Seed
Unit publishes a quarterly newsletter
that is sent to 1500 individuals and
organizations.

In addition, work continued on
audiotutorial units, publication of
proceedings of conferences and
workshops, and the translation of
key materials into Spanish.



COMMUNICATION AND

INFORMATION SUPPORT UNIT

WORLDWIDE SERVICE TO SCIENTISTS

The role of the Communication
and Information Support Unit 1s to
make agriculturalinformation readi-
ly accessible to CIAT staff and to 1ts
national program collaborators n
the commodity research networks.
The unit consists of the library and
information services. the training
materials section, writing and devel-
opment, editing of publications, and
the graphic arts and printing section

Publishing of CIAT research s
done in both Spamish and English,
making a wide range of research
information available 1o CIAT's col-
laborators in national research pro-
grams. Publicationsrange fromsim-
plereports of research datato news-
letters for the networks to sophisti-
cated, full-color monographs.

These publications are supple-
mented by information services that
bring the rest of theworld'sresearch
to the commodity networks The [i-
brary and informaticn services sec-
ticn publishes a trimastral journal of
abstracts of the scientific literature
for each of three commaodities—
beans, cassava and tropical pas-
tures—as well as a monthly Pages of
Contents service containing listings
In plant science. soil science, and
agricultural economics These are
senttosuscribers all over the tropics

Amajorundertaking of the section
in 1884 was the formation of a new
collection of African documents in
the Bean Information Center (BIC)
The BIC compiled and published the
first two edittons of the African 8ean
Bibliography, containing a total of
1171 references to bean research
conducted in 32 African countries
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CIAT s Heidelberg press: Publishing re-
search results on a large scale

TRAINING SUPPORT

Self-teaching audiotutorials are
an important part of CIAT s instruc-
tional program. More than 100
audiovisual units have been devel-
oped in the last five years. Produced
in Spamish and English. the slides,
pulsed cassette tapes, study guides
and evaluation sheet are geared 10
the needs of technician-level agri-
culturalists in national programs.

A 1984 survey estimates that there
are approximately 100,000 users of
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repository of scientific information on
cassava

Selecting slides for audiovisuals: Self-
teaching concept that has gained wide
acceptance

the audiovisual teaching tools. It
found that extensionists comprised
22%, students 21%. researchers
19%. educators 15%. and farmers
11%. Other groups that ncluded
business and agri-industries totaled
12%.



ALUMINUM-TOLERANT SORGHUM
ADAPTING THE PLANT TO THE SOIL

Latin America’s sorghum mports
have rocketed in the past decade.
Production of feedgrain for the re-
gien’s livestock and poultry indus-
tries 1s imited by scils that are infer-
tile and highly acid. Approximately
840 million hectares fall into this
category

Atwo-year-oid sorghum research
project based at CIAT has been grow-
ing and selecting sorghum plants
that cantolerate Latin America’s acid
soins. tis conducted by the Interna-
tional Sorghum and Millet Program
{(INTSORMIL} and Mississipp! State
University, in collaboration with the
Instituto Colombiano Agropecuario.

Research focuses on aluminum
toxicity because high concentrations
of the element can kill a plant by
inhibiting the growth of the roots
and its capacity to absorb water and
nutrients. Breeders are !ocoking for
aluminum-tolerant plants. These
lines will be valuable in future sor-
ghum breeding. The idea 1s to ulti-
mately adaptplantsto the soil rather
than to amend the scil to suit the
plant.

Plants less dependent on pur-
chased inputs are less costly for a
farmer to grow Also, they will allow
maore marginal agricultural lands to
be brought into production. Lime,
commonlyusedtoreduce aluminum
toxicity, 1s being used in this case as
afertihizer. The challenge, though, is
1o find good-yielding socrghum culti-
vars that require minimal iming.

Evaluating serghum cultivars at CIAT
Susceptible plants dwarfed by tall alumi-
num-tolerant types

About 3000 hines are being eval-
uated from Purdue University's large
sorghum collection. which s part of
the world collection. Additional sor-
ghum germplasm from ICRISAT and
other INTSORMIL programs s also
being evaluated

Mississippi State University plant
breedersareincharge of the project.
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CIAT PUBLICATIONS IN 1984

ACTIVITY REPORTS:

CIAT 1984. A Summary of Major Achievements during the
Period 1877-1983

CIAT 1984 Resefia de los Logros Principales durante el
Periodo 1977-1983

Midterm Report. Two-year Budget 1984-1985
Programa de Pastos Tropicales Informe anual 1882
Programa de Pastos Tropicales. Informe anual 1983
Tropical Pastures Program. Annual Report 1983
Programa de Friyjol. Informe Anual 1983

Bean Program. Annual Report 1883

TECHNICAL REPORTS:

IBYAN (International Bean Yield and Adaptation Nursery}
1880. Frijol Arbustivo

IBYAN 1981, Frijol Arbustive

Vivero Internacicnal de Roya del Frijol {internationai Bean Rust
Nursery). Resultados {(Results) 1979-13980

Vivero Internaciona! de Roya del Frijol {International Bean Rust
Nursery) Resultados {Results) 1981-1982

Vivero Centroamericano de Adaptacion y Rendimiento, VICAR,
1981-1982

Ensayos Preliminares (Preliminary Trials) EP 1982-1983
Programa de Frijol (Bean Program)

MANUALS:

Viveros Internacionales de Rendimiento de Frijol. Manual
Descriptivo

Sistema de Evaluacidon Estandar para Arroz
Germoplasma Forrajero baje Pastoreo en Pequedas Parcelas.

Metodologia de Evaluacion. Red Internacional de Evaluacion
de Pastos Tropicales

Variedades de Frijol en América Latina y su Origen

65



RESEARCH MONOGRAPH:

Management and Evaluation of Intercrepping Systems with
Cassava

TECHNICAL BULLETIN:

Cosecha y Beneficio de Semilla de Andropogon gayanus
{Sernie Boletines Técnicos No. 1)

PROCEEDINGS:

Report on the Fifth Conference of the IRTP for Latin America,
9-13 August, 1983

Memorias 100 Aniversario, CIAT

Proceedings 10th Anniversary, CIAT

Improved Seed far the Small Farmer

COMMODITY NEWSLETTERS:

Arrcz del CIAT y América Latina {Vol.4 No 3)

Arroz en las Américas (Vol 5 No 1)

Pastos Tropicales. Boletin Infarmativo {Vol.5 Nos. 1y 2)
Hojas de Friyol para América Latina {Vol.6 Nos 1y 2}
Boletin de Yuca (Vol 8 Nos. 1y 2)

Cassava Newsletter (Vol 8 No 1)

Semillas para América Latina (Vol.3 Nos. 1. 2. 3)

NEWSLETTERS:

CIAT International. Report of Research and International Co-
operation {(Vol 3 Nos 1 and 2)

CIAT Internacional Reseda de Investigacion y Cooperacién
Internacional {Vol.3 Nos 1y 2}

ARCOS Perniédico parainformacion interna {puthshed month-
ly) Nos. 73-83

ARCOS Noticias (weekly news bulletin}

BIBLIOGRAPHIES AND INFORMATION SERVICES:
Abstracts on Cassava. Vol 10 Nos 1-3

Abstracts on Field Beans, Vol. 9. Nos. 1-3

Bibliografia de Trabajos Publicados por el CIAT v su Personal
Cientifico
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Bibliografia sobre Andropogon gayanus (con revision de la
literatura)

Bibiiography on Bean Research in Africa (reprint of the 1983
edition)

Bitliography on Bean Research in Africa—Supplement and
Update

Boletin Bibhografico, 1984, Nos. 1-12
Cassava Directory—Preliminary edition

Determinacién de la calidad nutritiva de los forrajes, 1970-
1983

Paginas de Contenido, 1984, Nos. 1-12, 6 sections each
Resumenes Analiticos sobre Yuca. Vol. 10 Nos 1-3
Resumenes Analiticos sobre Frijol, Vol. 9 Nos. 1-3
Resumenes Analiticos sobre Pastos Tropicales, Vol. 6 Nos. 1-3
Scientific angd Common Names of Tropical Forage Species
Publications Catalecgue. Catdlogo de Publicaciones {reprint

from Publications on International Agricultural Research
and Devetopment. section on CIAT)

OTHER:

Information for Visiting Researchers (instructions manual)
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PUBLICATIONS BY CIAT SCIENTIFIC
STAFF DURING 1984

ANDRADE. R.P. DE. THOMAS D 1984 Effects of cutting or
grazing in the wet season on seed production in Andro-
pogon gayanus var., bisquamuiatus, Journal of Applied
Seed Production.

ASHBY.J A 1884. Participation of smallfarmersintechnology
assessment Cali, Colombta, CIAT. 86 p.

BEST. R:ALONSO, L. 1984  Evaluacidndeun secadorde capa
fija acoplado a un colector solar plano /n: Best, R.;
Alonso, L. (comp.) Plan piloto para el desarrolio agro-
industnal del cultivo delayucaenalgunos departamentos
de la Costa Atlantica de Colombia, tercer informe. Cal,
Colombia. Provecto Cooperativo DRI-CIAT. pp.89-103.

BEST. R.; ALONSQ. L. 1983." The development of a through
circulation solar heated air drier for cassava chips.
Symposium, International Society for Tropical Root
Crops. 6th. Lima, Peru, 1983. 14 p.

BEST. R.. comp 1984 Plan piloto para el desarrollo agro-
industrial del cultivo de la yuca en algunos departamen-
tos de la Costa Atlannica de Colombia; tercer informe.
Cali, Colombia, Proyecte Cooperativo DRI-CIAT 135 p.

CALDERON, C.M 1984 Salivitao "mion de los pastos” plaga
importante de las gramineas en América Tropical. Revista
ASIAVA Ed. No 6 Cal, Colombia. p. 38-39.

CAMERQON. D F; HUTTONE M.; MILES, JW.; BROLMANN, J.B.
1984. Plant breeding in Stylosanthes. In: Stace, H M. and
L.A. Edye (eds.). The biology and agronomy of Sty/osan-
thes. North Ryde. N S W., Australia Academic Press, Inc.
pp. 588-606.

CARDONA. J.O.; MILES, JW. 1984. Varacion genetica vy
relaciones entre componentes de rendimiento y calidad
de semillaen Andropogon gayanus Kunth CIAT621. Acta
Agronémica 34(1): 5-19.

CASTANO, J. 1984. Avances sobre el manchado del grano de
arroz en Colombia. Arroz en las Américas 5(1):9-10.

* Some publications that have a publication date of 1983 areincluded if they
became available in 1984
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COCK,J.H 1884 Layuca unafuente basicadeenergiaenlos
tropicos. Cali, Colombia, CIAT 12 p Transiation from
Cassava A basic energy source in the tropics. Science
218(4574),755-762

COCK, J.H. 1984 Estrategias de la yuca para resistir a la
sequia. Relato de una investigacion. Yuca. Boletin Infor-
mativo 8{1): 4-5. 10-11.

COCK.J H. 1984 Cassava /7 Goldsworthy. P.R.. Fisher, N.M.,
eds The physiology of tropical field crops. New York
Wiley & Sons pp. 529-549.

DAVIS, J H.C.; BEUNINGEN, L. VAN; ORTIZ, M.V.; PINO, C
1984 Effect of growth hab't of beans on tolerance to
competition from maize when intercropped. Crop Science
24:7%1-7565.

EL-SHARKAWY, M A, COCK, J. 1984, Water use efficiency of
cassava. 1. Effect of air humidity and water stress on

stomatal conductance and gas exchange Crop Science
24{3):497-502

EL-SHARKAWY. M A  COCK, JJH,HELD A A 1984. Water use
efficiencyof cassava 2 Differing sensitivity of stomatato
air humidity in cassava and other warm-climate species.
Crop Science 24(3): 503-507.

EL-SHARKAWY, MA.; COCK, JH. CADENA, G. DE. 1984
Stomatal characteristics among cassava cultivars and
their relation to gas exchange. Experimental Agriculture
20(1)67-76

GARCIA, E. 1284 El Programade capacitacionen arroz. Arroz
en {as Américas 5(2): 12.

GARCIA,. D.S.; FERGUSCN, J.E. 1984. Cosecha vy beneficio de
semillas de Andropogon gayanus. Cali, Colombia, Cen-
tro Internacional de Agricultura Tropical Programa de
Pastos Tropicales. Serie Boletines Técnicos No. 1. 35 p.

GOMEZV..S.comp. 1984 Bibliografiadetrabajos publicados
por el CIAT v su personal cientifico (1969-13883). Cal,
Colombia, CIAT. Serie Bibliografias Anotadas No. 164,
233p

GOMEZ, G.G.; SANTOS, J . VALDIVIESO, M. 1984, Evaluation
of methionine supplementation to diets contain'ng cas-

sava meal for swine. Journal of Animal Science 58(4):
812-820.

GOMEZ, G.G, VALDIVIESO. M., CUESTA, D. DE LA, KAWANO,
K. 1984 Cyanide content in whole-root chips of ten
cassava cultivars andits reduction by oven drying or sun
drying on trays Journal of Food Technology 19(1}):
97-102
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GOMEZ. G.G;VALDIVIESO M. 1984 Effectsof sundryingona
concrete floorand ovendryingontrays onthe elimination
of cyanide from cassava whole-root chips. Journal of
Food Technology 19(8): 703-710.

GROF, B. 1984 Yield attributes of three grasses in association
with Desmodium ovalifolium in anisohyperthermic savan-
na environment of South America. Tropical Agriculture
(Trinidad) 61(2):117-120.

GUERRERO, J M.; BELLOTTI, A.C.; REYES., JA. 1984 Control
de los acaros en yuca mediante la utilizacion de sus
enemigos naturales. ASIAVA 8:17-18.

HERSHEY, C.. IZQUIERDO. D.; DIAZ, RO 1984. Pruebas
regionales. /n Best, R, comp. Plan piloto para el desarro-
llo agro-industrial del cultive de la yuca en algunos
departamentos de la Costa Atlantica de Colombia, tercer
informe. Cali. Colombia. Proyecto Colaborativa DRI-
CIAT pp.78-82.

INSTITUTO COLOMBIANO AGROPECUARIO/CIAT 1984 . Visita
del Director General de la FAO, Agosto 22 de 1984
Carimagua, Meta, Centro Nacional de lavestigaciones
Agropecuarias ICA/CIAT 18p

JANSSEN, W.: WHEATLEY. C. 1984 Urban cassava markets:
The impact of fresh root storage. /n Trends in CIAT
Commodities. Cali, Colombia, CIAT. pp. 1-30

JAYASINGUE, U.; PINEDA B.. LOZANQO. J.C 1984 Antolisisen
yuca (Manihot esculenta Crantz), asociada con organis-
mos similares a micoplasmas Fitopatologia Brasileira
9(1): B1-57. Also n Journal of Phytopathology 109(4):
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ARTHUR ANDERSEN & Cla,

FINANCIAL INFORMATION
REPORT OF INDEPENDENT ACCOUNTANTS

ARTHUH ANDERSEN & CIa. COLOMBIA

APARTADO ABEREOD L1345

Carni, COLOMBIA

To the Board of Trustees of

Centro Internacional de Agricultura Tropical (CIAT):

We have examined the balance sheet of CENTRO INTERNACIO-
NAL DE AGRICULTURA TROPICAL (CIAT) (a Colombian non-profit organi-
zation) as of December 31, 1984, and the related statement of
revenue and expenditures and unexpended funds and changes in
financial position for the year then ended. Our examination was
made in accordance with generally accepted auditing standards
and, accordingly, included such test of the accounting records and
such auditing procedures as we considered necessary in the circum-
stances. The financial statements for 1983, which are presented
for comparative purposes, were not examined by us; they were éxam-
ined by other auditors, whose report dated February 20, 1984
expressed an ungualified opinion on those statements.

In our opinion, the financial statements referred to
above present fairly the financial position of Centro Internacie-
nal de Agricultura Tropical (CIAT) as of December 31, 1984, and
the results of its operations and changes in its financial position
for the year then ended in conformity with generally accepted ac-
counting principles for non-profit organizations, applied on a
consistent basis.

Our examination has been made primarily for the purpose
of forming the opinion stated in the preceding paragraph. The
data contained as supplementary information in exhibits 1 to 4*,
inclusive, although not considered necessary for a fair presenta-
tion of financial position, results of operations and changes in
financial position, are presented as supplementary information and
have been subjected to the audit procedures applied in the exam-
ination of the basic financial statements, In our opinion, these
data are fairly stated in all material respects in relation to the
basic financial statements, taken as a whole.

Cali, Colombia,
March 14, 1985,

* Information not included in this report. CIAT will provide
such information to anyone who requests it.

T ondemzen g O
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5 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL
BALANCE SHEETS AS OF DECEMBER 31, 1984 AND 1983

(EXPRESSED IN THOUSANDS OF U.S. DOLLARS)

1984 1983 1984 1983
ASSETS LIABILITIES AND FUND BALANCES
CURRENT ASSETS: CURRENT LIABILITIES:
2,841 3.698
R Becahabic Bank Overdralts 175
Donors 834 Ty Accounts Payable 3.851 3.439
Employees 168 210 Employees’ Social Benefits 1.616 1.840
Cithore 1.975 1976 Grants Received in Advance 5 1.052
2977 2663  Total Current Liabilities 5492  6.331
Inventories 1.678 1,492
Prepaid Expenses 72 47
Properties for Sale 201 58 FUND BALANCES:
Sme DUl L 2l Invested in Properties and Equipment 19,802 17,952
LONG-TERM ACCOUNTS RECEIVABLE Unexpended Funds (deficit)
AND OTHER ASSETS 1.019 823 Core:
PROPERTIES AND EQUIPMENT; Unrestricted {(39) (15)
Buildings, Lands, and Construction Working Fund 1,245 1,662
in Progress 7.766 7.268
Equipment e 5,300 Special Core Projects 1.220 519
Vehicles 2,796 2655 Other Special Projects 870 384
Furniture and Office Equipment 2,164 1.458
Airplane 299 27 3296 2 450
18,802 17,952 Total Fund Balances 23,098 20,402
Total Assets 28.590 26,733 Total Liabilities and Fund Balances 285890 = 25733

The accompanying notes are an integral part of these financial statements.



CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL
STATEMENT OF REVENUE AND EXPENDITURES AND UNEXPENDED FUNDS

FOR THE YEARS ENDED DECEMBER 31, 1984 AND 1983
(EXPRESSED IN THOUSANDS OF U.S. DOLLARS})

1984 1983
REVENUE:
Core Programs
Operating Grants
Unrestricted 11.968 10,688
Restricted 7.928 8293
Total Operating Grants 19.897 18,882
Capital of Donations 524 605
Total Core Programs 20,421 19,587
Special Core Projects
Operating 2,665 1.723
Others 1.736 1.226
Total Special Projects 4,401 2,949
Earned income 375 1,189
Total Revenue 2B 197 =23 995
EXPENDITURES:
Core Programs
Research Programs 8373 7,768
Research Support 3,404 2.869
International Cooperation 2,510 2140
Administration Z2:953 2.506
General Operating Expenses _2.681 3,948
Total Core Programs 19,921 19.231

Special Core Projects
Operating
Others

Acquisition in Properties and Equipment
Total Expenditures

Excess (deficit) of Revenue over Expenditures
Unrestricted Operating Grants

Working Funds

Capital Grants

Special Core Projects

Other Special Projects

Total Excess of Revenue over Expenditures
Transfers between Funds
{(From} To Waorking Funds
To {From) Capital Grants
{From} To Special Projects
Fund Balances at Beginning of Year

Fund Balances at End of Year

- The accompanying notes are an integral part of these financial statements.

1984 198
1.436 1.476
1.144 1.008
1,850 1.5622
24351 23237
(24) {180)
- 350
(951) (147)
15229 247
592 218
846 488
{317) 113
951 147
{634) (260)
2,450 1,882
3.296  2.450




CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL
STATEMENT OF CHANGES IN FINANCIAL POSITION

FOR THE YEARS ENDED DECEMBER 31, 1984 AND 1983
(EXPRESSED IN THOUSANDS OF U.S. DOLLARS)

1984 1983
SOURCES OF CASH AND BANKS

Revenue 25 gL 98705

Capitalization of Properties and
Equipment 1,850 i)
Increase in Bank Overdrafts 125 (40)
Increase in Accounts Payable 412 1118
Increase in Employees’ Social Benefits - 178
Increase in Grants Received in Advance - 982

Total Sources of Cash and Banks 27,5684 27,486

APPLICATIONS OF CASH AND BANKS

Expenses 0 B el S S
Invested in Properties and Equipment 1,850 1,622
Increase in Accounts Receivable 314 744
Increase in Inventories 186 605
Increase in Prepaid Expenses 25 (5)
increase in Properties for Sale 143 (2)
Increase in Long-Term Accounts

Recewvable and Other Assets 196 385
Decrease in Employees’ Social Benefits 324 -
Decrease in Grants Received in

Advance 1.052 -

Total Applications of Cash and Banks 28.441 26.486

Increase (Decrease) in Cash and Banks (857) 1,000
Cash and Banks at Beginning of Year 3.698 2,698

Cash and Banks at End of Year 2,841 3.698

The accompanying notes are an integral part of these financial
statements.
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CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL
NOTES TO FINANCIAL STATEMENTS

AS OF DECEMBER 31, 1984 AND 1983
(AMOUNTS EXPRESSED IN THOUSANDS OF U.S. DOLLARS)

1. STATEMENT OF PURPOSE

The Centro Internacional de Agricultura Tropical (CIAT) is a
private, autonomous, not-for-profit scientific and edu-
cational institution chartered under Colombian law,
devoted to the agricultural and economic development
of the tropics.

2. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

CIAT follows accounting policies recommended by the
Consultative Group on International Agricultural Re-
search{CGIAR}, aninternational association co-sponsor-
ed by The World Bank (BIRF), the Food and Agriculture
Organization of the United Nations (FAQ), and the United
Nations Development Programme (UNDP), and financed
by some 40 countries, international and regional orga-
nizations, and private foundations. These policies are in
accordance with generally accepted accounting prac-
tices for non-profit organizations and are summarized as
follows:

a)  CIAT uses the accrual method of accounting for
transactions, with the exception of revenue for
special projects that are registered on a cash
basis; its books of account are kept in US dollars.
Transactions in other currencies {mainly Col-
ombian pesos) are recorded at the rates of
exchange prevailing at the dates when the trans-
actions occur.

by Purchase orders issued prior to December 31, but
pending of receiving the goods and services
ordered, are treated as expenses of the year in
guestion and are shown on the financial state-
ments under accounts payable. The amounts of
these purchase orders included in the financial
is'[atermants, to December 31, 1984, are as fol-
owWs:

1984 Commitments

Core Operations 685.6
Capital 756.7
Special Projects 204.5
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¢) During periods of cash surplus CIAT makes short-
term investments through U.S. banks. This result-
ed In interest earnings which were credited as
income during the period and are shown in
Schedule No. 2 of these financial statements.
Requirements for funds are satisfied by credit
lines established with Colombianand U.S. banks.

d) Inventories are valued at the average cost, but not
exceeding market value.

e) Properties and Equipment are carried at cost. The
following policy is used for replacement of
equipment: the actualization of cost of the
replaced assetsisregisteredto the capital grants
account. The difference between the cost of new
assets and the proceeeds obtained from the sale
of the old assets is charged against current
operations. At December 31. 1984, new import-
ed vehicles amounting to 700 were in transit;
based on an estimated value, CIAT recorded the
old vehicles as sold, resulting a charge to current
operations of 290.

The land an which CIAT carries out its headquarters
operations was ceded to CIAT under an
agreement with the Colombian government; the
agreement expires in July 2000, and may be
extended thereafter by mutual consent; if it is
not, CIAT will be obligated to transfer the build-
ings to the Colombian government.

f) In conformity with generally accepted accounting
principles applicable to non-profit organizations,
CIAT does not record depreciation on 1ts Proper-
ties and Equipment.

3. FOREIGN EXCHANGE TRANSACTIONS

All foreign exchange transactions are controlled by the
Colombian government and accordingly all foreign cur-
rencies received in Colombia must be sold through
official channels. The following exchange rates were
used to translate Colombian pesos (P} to US dollars ($)
for the year 1984,

P/$1
Peso balances included In Year-end official
Current Assets and Current exchange rate
Liabilities. 113.89
Peso income and peso dis- Annual average of
bursements in Colombian the official
pesos for Properties and exchange rate

Equipment and Expenses. 100.57
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4. ACCOUNTS RECEIVABLE AND OTHERS

The Accounts Receivable and Others as of December 31
are as follows:

1984 1983

Affiliated Organizations 745 366

Debtors 540 2056
Advances to Suppliers and

Contractors 513 626

Taxes 177 79

1975 1,276

5. INVENTORIES

The Inventories as of December 31 are as follows:

1984 1983
Supplies 610 453
Spare Parts 372 323
Cattle 696 716
1.678 1,492

6. LONG-TERM ACCOUNTS RECEIVABLE AND OTHER
ASSETS

This account is mainly housing loans made to Senior Staff
which are secured by mortgages on properties acquired.

7. ACCOUNTS PAYABLE

The Accounts Payable as of December 31 are as follows:

1984 1983
Suppliers 2,665 2,705
Affiliated Organizations 910 296
Taxes 76 303
Others 200 135
3.851 3.439
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8. EMPLOYEES'SOCIAL BENEFITS

The Social Benefits for non-internationally recruited per-
sonnel as of December 31 are as follows:

1984 1983

Social Benefits (Cesantias) and
Interests on Cesantias 1.197 1.536
Vacations and Vacations Benefits 292 278
Others 27 26
1,516 1.840

9. CONTINGENCIES

A former employee has filed a claim against the Center for
compensation and certain benefits based on Colombian
labor legislation totalling Col. Ps. $30,000 (US$263).
Management and the Legal Advisor are of the opinion
that the final ocutcome of this claim will be in favor of the
Center and accordingly no provision has been recorded.
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BOARD OF TRUSTEES

Armando Samper (Chairman Emeritus)

Director General

Centro de investigacign de la Cafia
de Azucar {CENICANA)

Colombia

Reed Hertford {Chairman) [1985°]

Director

Internacional Agricultural and Food
Programs

Rutgers University. Cook College

United States

Shire Okabe {(Vice-Chairman) [1985*]
Director

The ESCAP CGPRT Centre

Indcnesia

Eduardo Casas Diaz [1988]
Director

Colegioc de Posgraduados
Escuela Naciona!l de Agricultura
Mexico

John L Dillon [1986*]

Head. Department of Agricultural
Economics and Business
Management

University of New England

Australia

Fernando Gémez Moncayo**

General Manager

Instituto Colembiano Agropecuario
{ICA)

Colombia

Nohra de Junguito [1985]
Economist
Colombia
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John L. Nickel*®®

Director General

Centro Internacional de Agricultura
Tropical (CIAT)

Colombia

Marco Palacios Rozo**

Rector

Uriversidad Nacional de Colombia
Colombia

John A Pino [1885H°]

Agricultural and Forestry Development
Division

Inter-American Development Bank

United States

Martin Pifieira [1985*)

Centro de Investigaciones Sociales
sobre el Estado y la Administracion
{CISEA)

Argentina

Aston Zachariah Preston [1986]
Vice Chancellor

University of the West indies
Jamaica

Erwin Reisch [19877]

Leader. Center for Agriculture 1n
the Tropics and Subtropics

University of Hohenheim

Federal Republic of Germany

Radrigo Tarté [1987]

Director

Centro Agrondmico Tropical de
Investigacion vy Ensefianza (CATIE)

Costa Rica

Wilham Tossell [1987°]
Dean of Research
Unwversity of Guelph
Canada

-

Hernédn Valiejo Mejia
Mimister of Agriculture
Colombia
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Elrnar Wagner [19877]

Coordinator ICA/EMBRAPA
Escritorio no Brasil

Brazil

Fredrick Joshua Wang'ati [1986]

Agrnicultural Secretary

National Council for Science and
Technology

Kenya

[ 1 Term expires at conclusion of annual meeting of year indicated
Inelegible for re-election.
Ex officic member

s
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SENIOR AND PROFESSIONAL STAFF

(AS OF DECEMBER 1984)
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OFFICE OF THE DIRECTOR GENERAL

Senior staff

John L. Nickel, Ph.D., Dr.sc.agr. h.c., Director General
Douglas R. Laing. Ph.D.. Deputy Director General
Gustavo A. Neres, Ph.D., Deputy Director General
Fritz Kramer. Ph.D., Assistant to the Director General
Gertrude Brekelbaum. Ph.D., Projects Officer

Associate
Uriel Gutiérrez, M.S., Administrative Associate

Assistant
Cecilia Acosta, Administrative Assistant

BEAN PROGRAM

Senior staff

Aart van Schoonhoven, Ph.D.. Entomologist, Coordinator

DavidAllen, Ph.D., Plant Pathologist, Regionat Coordinator,
Eastern Africa Bean Project (stationed in Thika, Kenya)

Stephen R. Beebe, Ph.D.. Plant Breeder, Central America
Bean Project {stationed in Asuncion Mita, Guatemala)

Jeremy H. Dawvis. Ph.D., Plant Breeder. Plant Breeding

Michael Dessert, Ph.D., Plant Breeder, Great Lakes Bean
Project {stationed in Rubona, Rwanda)

Guillermo E. Galvez, Ph.D.. Plant Pathologist, Regional
Coordinator, Central America Bean Project {stationed
in San José. Costa Rica)

Guillermo Hernadndez Bravo. Ph.D., Plant Breeder,
Co-leader. Warld Bank/INIPA{Peru)/CIAT Collaborative
Bean Project {stationed in Chiclayo, Peru)

Francisco J. Morales, Ph.D.. Virclogist, Virology

Silvio H. Orozco, M.S., Agronomist. Central America Bean
Project {stationed in Guatemala City, Guatemala)

Douglas Pachico, Ph.D.. Agricultural Economist.
Economics

Marcial Pastor-Corrales, Ph.D., Plant Pathologist, Plant
Pathology

Shree P. Singh, Ph.D., Plant Breeder, Plant Breeding

Steven R. Temple, Ph.D., Plant Breeder, Plant Breeding

Michael D. Thung. Ph.D.. Agronomist, Agronomy,
{stationed at CNPAF, Goiama, Brazl}

Peter Trutman, Ph.D.. Pathologist, Great Lakes Bean
Project {stationed in Rubona. Rwanda)

Oswaldo Voysest, Ph.D., Agronomist, Agronomy

Jeffrey White, Ph.D., Physiologist. Physiotogy

Jonathan Woolley, Ph.D., Agrenomist, Cropping Systems




-

Senior research fellows

Jairo Castafio. Ph.D., Plant Pathology

N. Ruaraidh Sackville Hamilton, Ph.D., Data Management
Systems

Postdoctoral fellows

Guy Hallman, Ph.D., Entomology

Joachim Voss, Ph.D., Great Lakes Bean Prgject {assigned
by the Rockefeller Foundation, stationed in Rubona,
Rwanda}

Visiting research associates

Krista C. Dessert., M.S., Nutrition (Great Lakes Project,
stationed in Rubcna, Rwanda)

Elizabeth Lewinson, M.S., Agronomy (Gembloux Project)

Jeffrey MacElroy, M.S.. Plant Breeding

Veronique Schmit, M.S., Associated Expert (assigned
by the FAQ)

Research associates

Mauricio Castafio, Ing. Agr.. Virology

José Ariel Gutiérrez, M.S., Plant Breeding
Nohra R. de Londofo, Ing. Agr., Economics
Carlos Adolfo Luna, M.S., Economics
Jorge Ortega, M.S., Agronomy

Research assistants

Lucia Afanador, Biol., Plant Pathology

Jorge Beltran, Ing. Agr., Cropping Systems

Jose Isnain Bolafios. Ing. Agri., Plant Breeding

César Cajiao, Ing. Agr., Plant Breeding

Jesus A. Castillo. Ing. Agr.. Physiology

Carlos Francisco Chavarro, Ing. Agr.. Office of the
Coordinator

Aurora Duqgue. Ing. Agr., Microbiclogy

Oscar Erazo, Ing. Agr.. Agronomy

Diego Fonseca. Ing. Agr.. Physiology

Grace Frenc, Nut., Nutrition

Oscar Herrera {RIP), Ing. Agr.. Cropping Systems

Carlos Jara, Ing. Agr.. Plant Pathology

German Llano. Plant Pathology

Nelson Martinez. Ing. Agr., Agronomy

Gustavo Montes de Oca, Ing. Agr.. Agronomy

Carlos Anibal Montoya, Plant Pathology

Andrea Niessen, Biol., Virology

Glona Isabel Ocampo, Bact.. Microbiology

Carlos Pino, Ing. Agr.. Entomology

Daric Ramirez, Ing. Agr., Plant Breeding

Diego Santacruz. Ing. Agr.. Agronomy

Miguel S. Serrano. Biol., Ent.. Entomology

Gerardo Tejada, Ing. Agr.. Agronomy

Toméas Zufiga. Ing. Agr.. Entomology
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CASSAVA PROGRAM

Senior staff

James H. Cock, Ph.D., Physiologist. Coordinator

Anthony C. Bellotli, Ph.D.. Entomologist. Entomology

Clair Hershey, Ph.D.. Plant Breeder. Plant Breeding

Reinhardt Howeler. Ph.D., Soil Scientist, Plant Nutntion
and Soils

Kazuo Kawano, Ph.D., Plant Breeder, Plant Breeding
{stationed in Rayong, Thailand)

Raul Moreno, Ph.D., Agronomist, Agronomy

Dietrich Leihner, Dr.agr., Agronomist, Cultural Practices

J. Carlos Lozano, Ph.D., Pathologist, Plant Pathology

John K. Lynam, Ph.D.. Agricultural Economist, Economics
{on sabbatical leave)

Senior Research Fellows
Rupert Best, Ph.D., Utilization
Mabrouk El-Sharkawy, Ph.D., Physiology

Postdoctoral fellows

Ewald Sieverding. Dr.agr.. Soil and Plant Nutrition
Steve Romanoff, Ph.D., Economics

Christopher Wheatley. Ph.D., Utilization

Research associates

Rafael Orlando Diaz. M.S., Economics

Rafael Alberto Laberry. M.S.. Plant Pathology

Bernardo Ospina. Ing. Agric.. Utilization (stationed in
Sincelejo. Colombia)

Benjamin Pineda., M.S., Plant Pathology

Octavio Vargas. M.S., Entomology

Research assistants

Lisimaco Alonso, Ing. Agric., Utilization

Bernardo Arias. Ing. Agr.. Entomology

Dario Ballesteros, Ing. Agr.. Soils (stationed in Carimagua)
Eitel Adolfo Burckhardt, Lic. Biol.. Soils

Luis Fernando Cadavid, Ing. Agr.. Soils

Fernando Calle. Ing. Agr.. Germplasm

José Aguileo Castillo, Biol., Entomology

Carolina Correa, Econ.. Economics

Miguel A. Chaux. Tec. Ing. Ind., Office of the Coardinator
Diego lzquierdo, Econ., Economics

Gustavo Jaramillo, Ing. Agr.. Agronomy

Jawvier Lopez, Ing. Agr.. Cultural Practices

Jorge Orrego. Ing. Agr., Utihzation

Germéan E. Parra. Ing. Agr.. Physiology

José Antonio Puente, Ing. Agr.. Cultural Practices
Edgar Salazar, Ing. Agr.. Cultural Practices

Ana Cecthia Velasco. Lab. Chin.. Plant Pathology

° Left duning 1884

88




RICE PROGRAM

Senior staff

Peter R. Jennings, Ph.D., Plant Breeder. Coardinator
(assigned by the Rockefeller Foundation)

Sang-Won Ahn, Ph.D., Plant Pathologist, Plant Pathology

Joaquin Gonzélez F.. M.5., Agronomist, Agronomy

César Martinez, Ph.D., Plant Breeder, Plant Breeding

Edward Pulver, Ph.D., Plant Breeder, Co-leader, World
Bank/INIPA (Peru)/CIAT Collaborative Rice Project
{stationed in Tarapoto. Peru)

Manuel Rosero, Ph.D.. Plant Breeder, IRRILiaison Scientist

Héctor Weeraratne, Ph.D., Plant Breeder, Plant Breeding

Senior research fellow
Surapong Sarkarung, Ph.D., Plant Breeding (staticned
in Villavicencio, Colombia)

Research associate
Marco Perdomao. Ing. Agr., Agronomy (stationed in Villavi-
cencio. Colombia)

Research assistants

Luis Eduardo Berrio, Ing. Agr.. International Trials

Luis Eduardo Dusséan, Ing. Agr., Plant Breeding {statianed
in Villavicencio. Colombia)

Yolanda Cadavid de Galvis, Ing. Agr.. Agronomy

Jenny Gaona, Ing. Agr., International Trials

Luis Eduardo Garcia, Ing. Agr.. Plant Breeding (stationed in
Villavicencio. Colombia)

Julio Eduardo Holguin, Ing. Agr., Plant Breeding

Victor Manuel Nufiez, Ing Agr., Plant Breeding

Eliseo Nossa, Ing. Agr., Plant Breeding (stationed in
Villavicencio, Colombia)

Miguel Eduardo Rubiano, Ing. Agr., Plant Pathology

Edgar Tulande. Ing. Agr., Plant Pathology (stationed in
Villavicencio. Colombia)

TROPICAL PASTURES PROGRAM

Senior staff

José M. Toledo. Ph.D., Pasture Agronomist, Coordinator

Rosemary S. Bradley. Ph.D.. Soil Microbiologist,
Microbiology

Maric Calderén, Ph.D., Entomologist, Entomology

Woalter Couto, Ph.D., Soil Scientist Pasture Development
{on sabbatical leave, stationed at CPAC, Brasilia, Brazil)

Jehn E. Ferguson, Ph.D., Agronamist, Seed Production

Bela Grof, Ph.D.. Agrostologist. Legume Agronomy
(stationed in Carimagua) ’

Carlos Lascano, Ph.D., Animal Scientist, Pasture Quality
and Nutrition

Jitlian M. Lenné, Ph.D.. Plant Pathologist, Plant Pathology

* Left during 1984

89



John W. Miles. Ph.D.., Plant Breeder, Agronomy/Fcrage
Breeding

Esteban A. Pizarro, Ph.D., Agronomist, Regional Trials

José G. Salinas, Ph.D., Soil Scientist. Soil and Plant
Nutrition

Rainer Schultze-Kraft, Dr.agr.. Agronomist, Germplasm

Carlos Seré. Dr.agr.. Agniculturat Economist, Economics

James M. Spain, Ph.D., Sail Scientist. Pasture Develop-
ment {stattoned in Carimagua)

Luts E. Tergas. Ph.D., Agronomist, Pasture Productivity
and Management

Derrick Thomas. Ph.D,, Forage Agronom|st Agronomy
{stationed at CPAC, Brasilia, Brazil)

Raul R. Vera, Ph.D., Animal Scientist, Cattle Production
Systems

Senior research fellows

Pedro J. Argel. Ph.D.. Collaborative Work in Panama,
IDIAP/AID/Rutgers University/CIAT Bilateral Project
(stationed n  David, Panama)

Haruo Hayashi, B.S.. Studies on native savanna of
Colombtan Llanos

Tsuyoshi Mitamura, Ph.D.. Pasture Establishment

Saif ur Rehman Saif. Dr.agr.. Soil Microbiology

Postdoctoral fellows

Gerhard Keller-Grein. Dr.agr., Germplasm

Julie M. Stanton, Ph.D., Plant Pathology

Philip K. Thornton, Ph.D.. Cattle Production Systems

Visiting research associates

Brigitte Mass, Dipl. agr.. Germplasm

Bernardo Rivera, D.V.M., Cattle Production Systems

Charmian Sackville Hamilton, Ph.D., Ecophysiology

José Ignacio Sanz, M.S.. Soil and Plant Nutrition

Martin Schneichel. Dipt.agr., ETES Project {stationed in
Carimagua)

Research associates

Carlos Castilla. M. 5., Soil and Plant Nutrition
Rubén Dario Estrada, M.S., Econaomics

Obed Garcia. D.MV.Z. Cattle Production Systems
Silvio Guzman, M.S., Cattle Production Systems
Libardo Rivas. M.S.. Economics

Research assistants

Amparo de Alvarez, Ing. Agr.. Plant Pathology

Guillermo Arango, Lic. Biol., Entomology

José A. Arenas. Ing. Agr.. Germplasm

Alvaro Arias, Ing. Agr., Germplasm

Patricia Avila. Zoct., Pasture Quality and Nutrition

Hernando Ayala, DV.M.Z.., Cattle Production Systems
(stationed 1in  Carimagua)

Javier Belalcazar, Ing. Agr.. Germplasm
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Gustavo Benavides, Ing. Agr.. Germplasm

Javier Asdrdbal Cano, Lic. Econ., Office ofthe Coordinator

Carlas Ivdn Cardozo, Ing. Agr.. Seed Production

Fermando Diaz, Ing. Agr.. Agronomy (stationed in
Carimagua)

Martha Lucia Escandén, Ing. Agr.. Forage Breeding/
Agronomy

Julidn Estrada, D.V.M.Z., Pasture Quality and Nutrition
{stationed in Carimagua)

Luis H. Franco. Ing. Agr.. Regional Trials

Manuel Arturo Franco, Ing. Mec., Office ofthe Coordinator

César Augusto Garcia, Ing. Agr., Entomology and Plant
Pathology (stationed in Carimagua)

Hernén Giraldo, Ing. Agr.. Office of the Coordinator

Arnulfo Gémez Carabaly, Ing. Agr.., Regional Trials

José Manuel Gomez, Zoot.. Pasture Productivity and
Management (stationed in Carimagua)

Raman Gualdron, Ing. Agr., Pasture Development
(stationed in Carimagua)

Phanor Hoyos. Zoot., Pasture Quality and Nutrition

Jesus A Méndez, Ing. Agr.. Microbiology (stationed in
Carimagua)

Carlos Humberto Molano, Ing. Agr.. Forage Breeding/
Agronomy

Dazier Mosquera, Ing. Agr.. Soil Microbiology

Glaria Navas. Ing. Agr.. Entomologia

Carlos E. Perdomo, Ing. Agr.. Soil and Plant Nutrition
{stationed in Carimagua)

Fabiola de Ramirez, Lic. Bact.. Microbiclogy

Hernando Ramirez, Biol., Germplasm

José lgnacio Roa, Ing. Agr., Forage Breeding/Agronomy/
Seed Production (stationed in Carimagua)

Edgar Salazar, Ing. Agr.. Legume Agronomy (stationed in
Carimagua)

Manuel Sdnchez, Ing. Agr.. Seed Production

Blanca Torrez, Lic. Bact., Cattle Production Systems

Cehna Torres, Ing. Agr., Plant Pathology

RESEARCH SUPPQORT

GENETIC RESOURCES

Senior staff
William M. Roca, Ph.D., Physiologist. Acting Head

Research associates
Rigoberto Hidalgo. M.S., Germplasm {Beans)

Research assistants

Javier Beltran, Biol., Physiology
Graciela Mafla., Biol.. Physiology
Javier Narvaez, Ing. Agr., Physiology
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Jorge Alberto Rodriguez, Ing. Agr., Physialegy
Hember Rubianc, Ing. Agr.. Germplasm {Beans)
Isabel Salas, Biol., Seed

SEED UNIT

Senior staff
Johnson E. Douglas. M S.. Seed Specialist, Head

Senior research fellow
Juan Carlos Garcia, M.S5.. Training and Seed Production

Research associates

Edgar Burbano, M.5.. Laboratory and Seed Production
Joseph E. Cortés. Ing. Agric., Training

Carlos Dominguez, M.S., Training

Research assistants

José Fernandez de Soto. Ing. Agric., Communication
Guillermeo Giraldo, Ing. Agr.., Seed Production
Napoledn Viveros, Ing. Agric., Seed Conditioning

TRAINING AND CONFERENCES

Senior staff
Fermando Fernandez. Ph.D., Socil Scientist, Coordinator

General Administrative Services staff
Alfredo Caldas., M.S., Admissions Administrater

Associates

Carlos Dominguez. M.5., Cassava

Carlos Flor. M.S., Beans Agronomy

Elias Garcia. Ing. Agr.. Rice

Marcehano Lopez, M.S., Beans Communication
Alberto Ramirez. M.S., Tropical Pastures Agrostology
Jesus Reyes. M.S.. Cassava Entomolcgy

Oscar Sierra. M.S., Tropical Pastures Animal Science
Eugenio Tascdn, Ing. Agr., Rice

Assistants

Maria Eugenia Cobo. Conferences
Jaime Lopez. Lic. Psi.. Counselor
Carlos Suédrez. B.S.. Counselor

DATA SERVICES

Senior staff

Leshe C. Chapas. Dipl. Math Stat., Biometrician, Head

Peter Jones, Ph.D.. Agrameteorologist, Agroecological
Studies
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General Administrative Services staff
Maria Cristina Amézquita de Quifionez. Dipl. Math. Stat.,
Head, Biometrics

Research associates

James Harbey Garcia. M.5., Biometrics
José Eduarde Granados. M.S.. Biometrics
Hugo Macias. Ing. Civil, System Programer

Research assistants

Miriam Cristina Duque, Mat., Biometrics

Maria del Rosario Henao, Ing. Sist, Computing
Alberto Morante, M.S.. Computing

Julian E. Rengifo, Ing. Sist., Computing

COMMUNICATION/INFORMATION SUPPGRT UNIT

Senior staff
Susan C. Harris, M.L.S.. Information Specialist, Head

Library and Specialized Information Centers

Associate _
Jorge Lopez S.. Supervisor, Specialized Information
Centers

Assistants

Fabiola Amariles. Lic. Educ., Reference Services

Diego Arce, Econ., Bibliographer

Tito Livio Franco, M.S., Information Specialist. Beans

Stella Gomez, Lic. Bibl.. Supervisor, Bibliographic Services

Francy Gonzatez, Ing. Agr., Informatron Specialist, Beans

Mariano Mejia. Lic. Educ., Information Specialist. Tropical
Pastures

Lynn Menéndez, Information Specialist. Editing and
Translations

Piedad Maontafio, Supervisor. Acquisitions

Hernan Poveda. Lic. Bibl., Supervisor, Technical Processes

Nora Rizo, Bibliographer

Mabel Vargas de West. M.S.. Information Specialist,
Cassava

Publications (Editorial)

Senior staff

Susana Amaya. Ph.D.. Senior Editor

Cynthia L. Garver. M.S., Editor/Communication
Speciahst, Scientific/Technical Communication

Visiting Editor
Carol Dagnon. M.S.. English Editing
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Associates

Francisco Motta, M.S., Research Network Communication

Ana Lucia de Roman, Ing. Agr., Research Network
Communication

Assistants

Esperanza Castafieda. Editing

Maria Cristina Henao, Com. Soc., Scientific/Technical
Communication

Writing and Development

Senior staff .
Jack Reeves. J.D.. Senior Writer

Assistants
Rodrigo Ferrerosa, Econ.. Writer
Nelly M. de Nivia, Com. Soc., Production

Training Support Materials

Senior research fellow
Jairo Cano., Ph.D.. Communication Specialist. Head

Associates
Oscar Arregocés, Ing. Agr.. Production

Assistants

Fernando Ferndndez O.. Ing. Agr., Production
Héctor Fabio Ospina, Ing. Agr.. Production
Carlos Alberto Valencia, Ing. Agr., Production

Graphic Arts/Production

General Administrative Services staff
Waiter Correa. Ph.D.. Head

Associates

Alvaro Cuéllar, Supervisor, Photography
Carlos Rojas, Supervisor. Graphic Design
Alexandra Walter. Production

Assistants

Didier Gonzalez, Graphic Design
Juhio Martinez, Graphic Design.
Carlos Vargas, Graphic Design

EXPERIMENTAL STATIONS OPERATIONS

Senior staff
Alfonso Diaz-Durdn, M.S.. P.E.. Superintendent
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Research associate
Javier Carbonell, M.S.. Head, Palmira Station

Research assistants

Ramiro Narvaez, Ing. Agric., Head, Quilichao Station
Edgar Quintero C., Ing. Agr., Production, Palmira Staticn
Raimundo Realpe., Ing. Agr., Head, Popayan Station
Gonzalo Rodriguez, Ing. Agric., Head, Santa Rosa Station

SPECIAL PROJECTS

BIOLOGICAL NITROGEN FIXATION PROJECT

Senior research fellow
David J. Harris, Ph.D., Agronoemy/Soils

CIMMYT/CIAT ANDEAN REGION MAIZE PROJECT

Associate Member Senior staff

Gonzalo Granados, Ph.D.. Entomologist, Head

James B. Barnett, Ph.D., Plant Breeder, Andean Regicnal
Services

Shivaji Pandey. Ph.D., Plant Breeder, Andean Regional
Services

IFDC/CIAT PHOSPHORUS PROJECT

Senior staff
Luis Alfredo Ledn, Ph.D., Soil Scientist, Head
Jacqueline A. Ashby, Ph.D.. Rural Socioclogist, Sociology

Research assistants

Carlos Arturo Quirés, Ing. Agr.. Agronomy/Socioclogy
Luis Guillermo Restrepo, Ing. Agr., Agronomy

Janeth Orozco Lamy. Tec. Sist., Statistics

INTSOYAICA/CIAT PROJECT

Associate Member Senior staff
Luis H. Camacho, Ph.D.. Plant Breeder. Head

Research Assistant
Alvaro E. Mdnera, Ing. Agr.

INTSORMIL/CIAT REGIONAL SORGHUM PROJECT

Associate Member Senior staff
Lynn Gourley, Ph.D.., Plant Breeder, Head

Research Assistant
Manuel Coranado, Ing. Agr.. Plant Breeding
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REPRESENTATION OF COLLABORATING INSTITUTIONS IN CIAT

CIP REGIONAL REPRESENTATION

Associate Member Senigr staff

Oscar Malamud. Ph.D., Liaison Gfficer, Head {stationed in
Bogotd, Colombia)

JanHenfling, Ph.D., Liaison Officer {stationed in Medellin,
Colomhia)

IBPGR REGIONAL REPRESENTATION

Associate Member Senior staff
Miguel Holle, Ph.D., iBPGR Regiocnal Representative for
Latin America

GTZ REGIONAL REPRESENTATICON

Associate Member Senior staff
Gunther John. Dr.agr.. Liaison Officer

FINANCE AND ADMINISTRATION

Senior staff
Andrew V. Urquhart, F.C. A, Chartered Accountant,
Director

Assaciate
Fabiola Amariles, Lic. Educ.. Administrative Associate

ADMINISTRATIVE PROCEDURES

General Administrative Services staff
Héctor Florez, C.P.A., Head

Assistant
Emit Pacini, Ing. Ind., Analysis

ADMINISTRATIVE SYSTEMS

General Administrative Services staff
Héctor Villatobos, Ing. Ind., Head

Assistants

Hector Fabio Botero. Ing. Ind., Systerns
Jaime Campo. Programming

Ivdn Catafio. Ing. Sist., Analysis

Fabio Gonzalez, Data Processing

Carlos Meneses, Ing. Elect., Analysis
Rubén D. Osorio, Analysis

Rodrigo de los Rios. Ing. Sist., Analysis
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ADMINISTRATION

Senior staff
Jesus Antonio Cuéllar, M.B.A.. Executive Officer

General Administrative Services staff

Carlos Gavilanes, Superintendent, Carimagua Station
Harold Dominguez. Ing. Agr., Head, Station Operations
Jesus A. Vergara, Adm. Emp.. Head. General Services

Associates

Camilo Alvarez, M.S., Administrative Associate

Ricardo Castafieda. Administrative Assoctate. Government
Relations (stationed 1n Bogota)

Assistant
Edgard Vallejo, Adm. Emp.. Head, Travel Office
Food and Housing

General Administrative Services staff
Dawvid Evans, Head

Associate
Leopoldo Hurtado, Chef

Human Resources

General Administrative Services staff
Germéan Vargas. M.B.A., Head

Associate
Germéan Arias, Abog.. Personnel Officer

Maintenance Services

General Administrative Services staff
German Gutiérrez, Ing. Mec., Head

Associates

Marvin Heenan, Head, Motor Pool

Jorge Uribe, Head, Electricity

Oscar Sanchez, Head, Air Conditioning and Refrigeration
Jorge A, Manrique. Ing. Electron., Communications

Laboratory Services

Associate
Octavio Mosquera, M.S., Analytical Services

Assistants
Charles McBrown, Tec. Elec.. Instruments Maintenance
Roberto Segowvia. Ing. Agr.. Greenhouses/Landscaping
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CONTROLLER'S OFFICE

General Administrative Services staff
Alejandro Rebolledo., C.P.T., Controller

Assistants
* Alexis Corrales, Treasury {stationed in Carimagua)
Jaime E. Cumba, Payroll
César Moreno, C.P.T., Accounting
Mario Rengifo. Treasury
Emil Pacini, Ing. Ind., Budget

SUPPLIES

General Administrative Services staff
Luis Antonio Osorio. Ing. Ind., Head

Assistants

Diego Mejia, Head, Purchasing
Ricardo Castellanos. Head, Warehouse
Julic Galindo, Head. Importing

INTERNAL AUDITING

General Administrative Services staff
Luis Fernando Montoya, C.P.T., Internal Auditor

Assistants

Carlos Alberto Calderén, CP.T,
*  Jorge Alberto Bermudez, C.P.T.

Francisco Orlando Millan, C.P.T.

VISITORS' OFFICE

Associate
*  Fernando Mora, B.A., A.HA. Head

Assistants
Rodrigo Chévez, Information Services _
Jorge Enrique Paz, Ing. Agr., Information Services

* Left during 1984
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THE CGIAR SYSTEM

The Consultative Group on International Agricultural Research
{CGIAR} was formed in 1971 to provide a mechanism for mobtilizing
broadbased financial support for the global system of 13 international
agricultural research centers and crganizations. The creation of
CGIAR indicated the desire of donor agencies to provide long-term
support for agricultural development In the developing world. In
addition, in consultation with the Technical Advisory Committee—a
panel of top-level scientists who oversee the research programs of the
centers—CGIAR is ableto assurefinancial donors that their resources
are being used to achieve maximum benefits.

The soundness of this system is evidenced by the fact that donor
membership 1n CGIAR has grown from 15in 1972, who contributed
aboutUS$20 million, to 40 in 1984, with atotal contribution of about
US5178 million.

Each center or organizaticn in the CGIAR system is autonomous,
with its own Board of Trustees or other governing body. Each
developsits own budget for funds provided by CGIAR, consistentwith
the total money pledged to be available for the coming year and the
center's program in relation to the goals of the system. Each center
budgetis submitted annually during the center’s review week, when a
short overview of its programs and accomplishments 15 presented
before the body of CGIAR donors and othear representatives.

CGIAR operates informally and by consensus and provides out-
standing example of effective, flexible. and successful cooperation
between the industrialized and developing worlds. Headquarter
offices are furnished by the World Bank in Washington, D.C. The Bank
also provides the services of aChairman and an Executive Secretariat.
The Secretariat of the Technical Advisory Committee is provided by
the Food and Agriculture Organization of the United Nations in Rome.
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The mine international agricultural research centers and four
associated organmizations have the following headquarters and re-
search responsibilities

LATIN AMERICA

e Centro Internacional de Agricultura Tropical {CIAT), Cali. Colom-
bia cassava. field besns. rnice and tropical pastures

e [nternational Center for Maize and Wheat Improvement (CIMMYT},
El Batan. Mexico maize and wheat

* |nternaucnal Petato Center {CIP). Lima. Peru: potatoes

ASIA

Internaztional Crops Research Institute for the Semi-And Tropics
(ICRISAT), Hyderabad. India. chickpea, pigeonpea. pearl millet,
sorghum. groundnut, and farming systems.

e |nternauonal Rice Researchlinstitute {IRRI}. Los Bafios. Prulippines
rnce

MIDDLE EAST

e International Center for Agnicultural Research in the Dry Areas
{ICARDA), Aleppo. Syria: farming systems. cereals food legumes
{broad bean. lent), chickpes). and forage crops.

AFRICA

* Internabonallnstitute of Tropical Agriculture (IITA), Ibadan, Nigena
farming systems, maize. rice. roots and tubers {sweet potatoes,
cassava. yams), and food legumes (cowpea. ma beans, soy-
bean).

» |nternatonal Laboratory for Research on Amimal Diseases {ILRAD),
Nairobi. Kenya trypanosomiasis and thelenosis of cattle

* [nternational Livestock Center for Africa (ILCA), Addis Ababa,
Ethhopia livestock production systems

» West Africa Rice Davelopment Association (WARDA). Monrowvia,
Liberia: rice

EUROPE AND THE UNITED STATES

International Board for Plant Genetic Resources {IBPGR}, Rome.
Italy plant varietes collection and information.

e International Service for National Agricultural Research (ISNAR),
The Hague. the Netherlands research support

* International Food Policy Research Institute (IFPRI). Washuington,
DC. USA analysis ¢f world focod problems
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