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Architect's Sketch, Central
Centro Internacional de Agricultura Tropical
Construction Beginning in 1970.
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The International Center for Tropical Agriculture (Centro Inter-
nacional de Agricultura Tropical) (CIAT) is organized as a non-profit
corporation in Colombia. It is under the direction of a Board of Trus-
tees and an Executive Committee of the Board.

The principal financial sponsors at present are the Ford Founda-
tion, the W. K. Kellogg Foundation, and the Rockefeller Foundation.
The Government of Colombia, by purchasing the headquarters site
and making it available at a nominal rent, contributes substantially to
the support of CIAT. Additional sources of future support are anti-
cipated.

Within Colombia, the Instituto Colombiano Agropecuario (ICA)
greatly facilitates the activities of CIAT by sharing its research and
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training facilities, participating in cooperative projects, and providing
personnel for consultation and work in specific projects. Other close
cooperators in Colombia include the National University and the Uni-
versity of the Valley. Additional cooperating partners in Colombia
and other countries are invited.

While central headquarters are being constructed on the 500-hec-
tare site near Palmira, Colombia, the CIAT staff is housed with coop-
erating institutions and in leased facilities in Cali.

With the philosophies and objectives outlined, the CIAT pro-
grams and activities described herein are being initiated as rapidly as
staff and facilities permit.



\ Global problems associated with economic development and feed-
ing growing populations demand new, imaginative solutions. The world
# meeds better ways to organize resources to find answers to these prob-
lems and to translate them into action. Governments, public and pri-
vate institutions, and individuals seek help to undertake productive
action programs of research, education, and development.

CIAT has been created to work with existing agencies to pioneer
new agricultural research and educational approaches in the lowland
tropics. CIAT is the Centro Internacional de Agricultura Tropical
(International Center for Tropical Agriculture), an institution designed
to engage decisively —in both the technological and socio-economic
aspects— with the closely related issues of economic development, food
production, and adequate diets.

CIAT seeks to identify and solve specific animal and crop produc-
tion and utilization problems. Its organization provides ways to organ-
ize men and resources so that many entities can help develop, support,
and extend the research and educational activities. As an autonomous,
international, non-profit entity, CIAT, when fully established, will pro-
vide data for national development programs, will operate an interna-
tional conference center for national leaders, and will provide a wide
range of training opportunities. :

Many people . . . limited food. . . inadequate markets. . . conditions
typical of the developing world.




Food production lags population growth

Food production in the déveloping countries lags popula-
tion growth. Per capita production is decreasing in many areas
despite efforts to bring additional land into production and to
increase yields. The situation now demands far greater pro-
duction increases and much faster rates than any experienced
to date.

Short term projections vividly illustrate the tremendous
increases in cereals, pulses, and animal products required to
supply the rather modest daily food needs (calories and pro-
teins) of the anticipated population. For instance, meeting food
needs in the year 2000 will require increases of production,
over 1960, of animal products 485 percent, of pulses 275 per-
cent, and of cereals 130 percent. The premium will be on pro-
tein production.
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Problems and Potentials

CIAT initially concentrates on specific agricultural problems of
tropical Latin America from sea level to 1,000 meters. The food-po-
pulation problems of Latin America are compounded by the limited
amount of naturally fertile land suitable for cultivated crops, rapid
movement of rural people to the cities, and the sparse population and
lack of development in the tropical lowlands. Increased economic
growth depends on increasing agricultural productivity at a rate of at
least 5 percent a year.

Factors contributing to the great agricultural potential of the low-
land tropics include solar energy (1.6 to 1.9 times greater than that of
the humid temperate areas), uniformly high temperatures, ample rain-
fall in most areas, and a more uniform day length. Where moisture is
available the year around, varieties which are insensitive to day length
can be grown continuously under adequate systems of multiple cropping.

While crop and animal product yields in Latin America are low,
preliminary research indicates crop yields can be significantly increased
with improved management, new varieties, fertilizers, and agricultural
chemicals for weed and insect control. Livestock production can be
increased through improved feeding, breeding and animal health prac-
tices.

Crop research efforts of CIAT focus on the development of va-
rieties with high yield and quality potential which are not sensitive to
day length and on the control of insects, diseases and weeds, the use
of improved soil management and fertilization procedures, and proper
use of machinery, structures and methods for cultivation, harvesting,
drying, processing, storing, and marketing.

Livestock research concentrates on the development of year-round
pastures and forages, beef production systems, adequate life-cycle nu-
trition, utilization of by-product and indigenous feedstuffs, increasing
the calf crop, beef cattle crossbreeding programs, and prevention and
control of disease and parasites.

Lowland tropics of the western hemisphere

| 0-1000 meters
[T Over 1000 meters




CIAT programs are designed to help develop and test production
systems on the farm, to help increase the supply of trained manpower,
and to encourage integrated public-private support systems to supply
credit, incentives, technical inputs, transportation, storage, markets,
and sound economic and technical guidance.

From pastures to proteins

Existing pasture lands in the low tropical regions of Latin Ame-
rica are stocked to no more than half of their capacity. For example,

the Colombian and Venezuelan Llanos, now almost idle, could support
as many cattle as are currently found in both countries. In Brazil, the
Campo Cerrado area of approximately two hundred millions hectares
currently supports no more than ten million head of cattle-a fraction of
its potential.

Apart from the role of ruminant animals in converting low quality
forages to meat and milk for humans, domestic-animals will continue
to be important in the conversion into food for humans of many higher
quality feedstuffs, not destined for human consumption, such as reject
bananas, cassava, and sugar cane products.

Comparative yields selected crops 1965
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Mission and philosophy of CIAT

The mission of CIAT is to accelerate agricultural and economic
development and to increase agricultural production and productivity
of the tropics so as to improve the diets and welfare of the people of the
world. CIAT works in concert with governments, educational and re-
search institutions, and private enterprise.

CIAT also is concerned with economic development leading to im-
proved buying power so that urban residents may purchase and thus
benefit from the increased food supplies.

CIAT has specific goals and seeks maxi-

Improvement Center (CIMMYT), the International Institute of Tropi-
cal Agriculture (IITA), and the Instituto Interamericano de Ciencias
Agricolas (IICA).

® To establish and maintain cooperative linkages with agricul-
tural research and.training institutions in the developed countries.

mum results in optimum periods of time. Its op-
erations are characterized by multi-disciplinary
approaches, concentrated thrusts, cooperative
efforts with public and private entities, and
parallel efforts to demonstrate and multiply
results.

General pattern -

Information Exchange
Professional Visits

CIAT’s basic operational philosophy is: Scientific Symposia

® To develop and demonstrate a pace- Research
setting level of program excellence;
@ To collaborate and cooperate with na- Training
tional institutions throughout the lowland trop-
ics on research, educational, and extension pro-
ams, and to assist in the strengthening of )
a4 giicning Materials

these institutions.

e To be catalytic in the economic and
agricultural development of the tropics; and

Followup Support

(Possihle Assignment of

e To maintain mutually complementary Country Representative)

programs and relationships with other interna-
tional and regional organizations, particularly
the International Rice Research Institute

CIAT ACTIVITIES

CIAT - Country relationships

COUNTRY “X” ACTIVITIES

Cooperative

Research

Production Programs :

Field Trials

Demonstrations
Inputs , credit , markets
Information
Instruction
Evaluation

New
Research

In-country
Training

@

(IRRI), the International Maize and Wheat

How CIAT relates itself generally to national agricultural development programs and to institutions within cach country.
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(1)

(3)

(4)
(5)
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CIAT in development: 1969-70

Board Chairman Francisco de Sola and Architect Jaime Ponce de
Leén inspect a mode! of the headquarters site

Representatives of the sponsoring foundations review the construc
tion plans. Russell Mawby. W. K. Kellogg Foundation. Lowell Hardin,
Ford Foundation, and Lewis M. Roberts, Rockefeller Foundation.
Director U. J. Grant and Soils Scientist James Spain take soil sam-
ples on the 500-hectare farm.

Surveyors begin work on farm development

Bulldozers build roads and clear land.




(6) A fence, canal and road form
the 15-kilometer boundary of
the farm.

{7) Gravel from a deposit on the
farm is used to surface roads.

(8) Electricity reaches the building
site.

(9) Drilling of the first of five wells
nears comgletion,



General activities

CIAT concentrates its programs on the agricultural problems
of the tropical lowland areas below 1.000 meters elevation and engages
in a range of activities, as follows:

1. Develops and demonstrates production systems for given crops
and animal species in specific environments.

2. Develops information and practices for use in bringing into
economical production designated lowland areas not presently
developed or fully utilized.

3. Develops and demonstrates effective techniques and strategies
for the rapid spread and adoption of improved varieties and
agricultural practices.

4. Helps national institutions to develop staffs, programs, and
facilities so that these may handle more effectively present and
future research and educational tasks.

7 KAS’ RN




5. Provides an information center to process and exchange data
and references relevant to the agricultural and economic devel-
opment of the lowland tropics.

6. Provides facilities and staff to collect, preserve, supply, and
exchange plant and animal germ plasm.

7. Provides opportunities for the further training and develop-
ment of professionals and non-professionals in agriculture at
CIAT and elsewhere.

The range of environmental conditions in the lowland tropics of
Latin America necessitates research and training at many locations. Re-
search and educational organizations already exist in most of these
areas, and CIAT seeks to develop close working relationships with in-
terested institutions where facilities permit.

CIAT conducts research on its own
farm and in cooperation with natio-
nal agencies in Colombia and else-
where.

(1) y (2). Plant breeders and agrono-
mists seek more productive corn
varieties, particulary strains contai-
ning increased amounts of lysine
and tritophane, essential to the sup-
ply and utilization of proteins in corn

(3). Agriculturists inspect the expan-
ding collection of more than 1200
varieties of yuca.

(4) y (5). Pastures and forage expe-
riments of ICA at Paimira. and (6)
Range cattle in the Eastern Plains
{Los Llanos) of Colombia.




Animal sciences and animal health

Beef

Prospects for beef are excellent in the tropics. Pastures are
abundant in many areas. Existing stocks, particularly Brahman (Ze-
bu) and several local breeds, resist tropical environmental stresses
and effieiently convert forage to beef. Vaccines of variable quality
and various pharmaceuticals are generally available.

Pastures and forapes are not used efficiently. Extensive grass-
land areas are stocked only to a fraction of capacity. Mineral and
protein deficiencies in animals are widespread, and food intake is
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often inadequate. Existing stocks have not been selected for pro-
duction.

Discase and parasitism contribute to retarded growth, poor pro-
ductive performance, and high mortality. Existing technology has
been poorly applied, and many gaps still exist in characterizing cer-
tain aspects of disease and parasitism, their control and treatment.
Reproductive performance is low in most areas, with calving per-
centages ranging between 40 and 50 percent.



Beef production in the tropical areas under con-
sideration probably could be doubled or perhaps tri-
pled in the next decade through the application of im-
proved management systems to the-existing grasslands
and cattle population. Production could be eventually
increased by perhaps as much as 10-fold through op-
timal utilization of available pasture lands, adequate
nutrition, selection and cross-breeding, and control of
diseases and parasites.

Swine

The wide range of adaptability of improved breeds
of swine, the ease with which their environment can
be modified, and the high rate of production and re-
production of the species offer great potential for easily
increasing and improving pork production in the tro-
pics. There are many excellent feed resources availa-
ble, including cassava, reject bananas, sugar cane by-
products and other energy protein feeds. Advances are
being made in the identification and control of swine
parasites and diseases.

Although environmental conditions favor -effi-
cient swine production, management systems are poor,
malnutrition and undernutrition are widespread, unim-
proved breeding animals are used, and disease and pa-
rasite control measures are ignored. Many changes can
be accomplished by applying existing technology, while
research seeks the climination of weak links in the
production systems.

(1) Breeds, such as the Zebu, cross well with many native strains to
produce cattie capable of efficiently converting forage into beef

(2) The importance of protein in the diet of pigs 1s dramatized in this
trial of litter mates. The pig at left ate only common corn. the one
in the middle only opaque-2 (the high lysine corn), while the one at
right had common corn supplemented with proteins
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Plant sciences and agronomic systems

Forages

Beef production in the tropics requires priority attention to
forage production and utilization. Improved pasture and forage man-
agement and production systems are prime goals. At least 30 percent
of the land area of Latin America is in pasture, and only a small
portion of these pasture lands is likely to be shifted soon to culti-
vated crops in the near future.

Forage research emphasizes introduction of new species for
the region, yield factors, weed control, fertilization, forage legumes,
nitrogen-fixing bacteria, persistence of legumes under various forms
of management, seed production and harvest, and nutritional eval-
uation of forage.

Plant Proteins

Grain legume production must be increased by at least 100
percent to meet the year 2000 needs. Available data suggest that
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soybeans and cowpeas are more utilizable, higher yielding and per-
haps more adapted than other available grain legume species. Con-
centrated work, starting with a world collection, is underway to
identify breeding material of those species more suitable for the
tropics than varieties now grown. Other pulses may be studied. Dis-
ease and insect problems on legumes are extremely severe in the
lowland tropics, particularly in areas of high rainfall, and will re-
ceive appropriate attention. -

Plant Starches

Yuca (also called cassava and manioc) provides a high percent-
age of the starch people eat in the tropics. Available data indicate
that yuca now yields much more starch per unit area per unit time
than does corn. Other data indicate that yuca is as good as corn
for energy feed for swine and poultry if it is properly dried and
supplemented with minerals. Although yuca grows around the world



and millions of tons are produced annually, research has been sparse
and has lacked continuity.

Plant Protection

Plant growth in the lowland tropics is greatly accelerated when
moisture is adequate because of high year-around temperatures. In
such an environment, however, diseases develop and insects multi-
ply at rates approaching their biological limits, and weeds grow un-
believably fast.

A crop production program implies identification and use of
genetic disease and insect resistance as well as methods for the con-
trol of insects and weeds.

Corn

Corn is the principal food of millions of people in the tropics,
and dramatic possibilities now exist for enriching the diets of these
persons through introduction of the opaque-2 (high lysine) gene into
local corn varieties. Most present varieties of corn cannot be moved
widely over latitude and altitude ranges, therefore a continuing and
strong improvement program is needed to develop materials for use
around the world at the same latitude. In addition, CIAT collabo-
rates with CIMMYT to develop corn varieties which are not sen-
sitive to variations in photoperiod, heat and drouth stress, and light
quality-consequently they will be more geographically mobile.
Rice

Encouraged by the success of IRRI in producing high-yielding
rice varieties for the tropical lowlands of Southeast Asia, the coun-
tries of the Western Hemisphere seek to increase rice yields, to im-
prove the rice quality, and to expand rice acreages. CIAT’s rice
program builds on the new IRRI varieties and adapts and makes
these available; at the same time, it encourages local breeding and
development programs by providing germ plasm, training, and tech-
nical assistance.

Agronomic Systems

Significant research results frequently are never effectively in-
tegrated into production systems. While farmers may quickly adopt

Insects, birds, and diseases challenge
research workers in the tropics.

Research on yuca (cassava) concen-
trates on seeking varieties with in-
creased DfOleiI’l content and more
easier harvested mechanically.




Efficient. economical means of controlling weeds in cultivated crops, such as corn, are a
must in the tropics
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some new practices, such as use of adequate fertilizer, they may fail
to control insects or may neglect to manage properly irrigation and
thus fail to profit from investments in fertilizer. Other factors of
concern to CIAT include the relationship between crop and animal
production on the same farm, logical rotation systems in row crop
areas, how to maximize economic return from a given area in a ca-
lendar year by means of multiple cropping, and the economic use
of farm labor, power and machinery.

Soils

Most rraditional agriculture of the lowland tropics is based on
soils of recent alluvial origin and those found in areas of low rain-
fall. These present few unique problems, and adaptive research,
based on knowledge gained in temperature regions, is feasible, Atten-
tion is being focused on soil management, including seedbed prep-
aration and systems of minimum tillage.

In contrast to the alluvial soils, the highly weathered, acid
soils of the geologically old plains and plateaus of the humid lowland
tropics present entirely new problems which require original re-
search in determining basic soil properties and processes. This knowl-
edge is required to formulate production systems.

These soils are important because of their extent (approximately
50 percent of the total land area in the tropics) and potential pro-
ductivity if properly limed and fertilized. Their topography favors
efficient mechanized production. The major research problems are
related to extreme soil acidity and attendant difficulties of aluminum
toxicity, calcium and magnesium deficiencies and phosphorus fixa-
tion. Most soils are deficient in nitrogen, phosphorus, and potassium
and frequently are marginal or deficient with respect to sulphur,
magnesium, and calcium, and the micronutrients zinc, boron, cop-
per, and molybdenum.

Soil microbiology is an important component of CIAT’s re-
search and training program because of the potential importance of
legumes for grain and forage and the limited information available
about symbiotic and non-symbiotic nitrogen fixation and other mi-
crobiological processes in tropical soils.



Training and communication
program

CIAT’S integrated program of training
and communication is designed to help mo-
bilize, qualify, and energize the personnel
and organizations in the socio-economic en-
vironment necessary for the realization of
national productivity goals in the lowland
_tropics. This involves linking the technical
production systems involved to the larger
system of human, organizational, and ma-
terial resources. Training and communica-
tion are necessary to influence the actions
of persons and organizations upon whom
the farmer must depend for support and
guidance. (See chart page 18).

The activities include four elements:
An international educational conference and
training facility; research and demonstration
projects on farms; training of professionals,
sub-professionals, and technicians; and in-
formation processing and dissemination.

Specific objectives of the training and
communication program include the fol-
lowing:

e To develop strategies and techniques
for the rapid spread and adoption of im-
proved materials and practices.

® To provide specialized instruction
and experience in specific research fields for
young scientists, and to provide opportun-
ities for such persons to engage in super-
vised research on problems of significance
to their countries.

Through post

knowledge and to gain practical experience as they work with senior scientists on research and development
tasks.

graduate Intern programs,

CIAT provides young agriculturists with opportunities to apply their

17



e To develop and demonstrate more
productive approaches for pre-and inserv-
ice preparation of professionals and sub-
professionals in agriculture, including the
training of production and extension spe-
cialists.

e To assist other institutions in estab-
lishing and conducting educational and
training programs appropiate to the needs
and institutional capabilities.

e To help national leaders and policy-
makers identify the agricultural potentials
of their countries and the ways by which
these can be realized.

e To provide information and instruc-
tional materials for use in reference libraries
and training programs of other institutions.

e To provide orientation and commu-
nication programs and services for the staff
of CIAT.

g T Training and Communication
Inputs I’ =
=
Research
Production Agricultural
Systems I' Productivity
=
Economic

Development
Public Policy, Priorities, Funds

Organizational Structures , Relationships

Technical Inputs, Credit , Markets

Storage , Processing , Transportation

Personnel Availability , Competency

. Field Trials , Demonstrations , Etc.

I
O
3.
4.
3.
6




CIAT's first international conference brought together national leaders in medicine, agricul-
ture. industry and government from nine countries to consider the nutritional potentials
of opaque-2 corn for humans and animals.
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How 10 provide animals with low-cost protection from the tropical sun is one of many problems of concern to agricultural engineers.

Related research and technical services

Agricultural economics

Agricultural development leading to economic progress of na-
tions and regions involves decisions relating to public policy, prices
and markets, production and farm management, and related insti-
tutional factors affecting technological changes. CIAT considers the
relative economic potentials of alternative agricultural research pro-
grams as well as measuring and predicting the economic returns
possible from the application of research results on an area or coun-
try basis.

Agricultural economists serve on development teams for spe-
cific crop and livestock production systems, and also study signif-
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icant issues relating to agricultural policy, common markets, and
international trade.

Agricultural engineering

Agricultural engineers face the challenge of identifying a wide
range of agricultural engineering problems associated with the effi-
cient production of crops and animals in the lowland tropics and
providing information leading to their solution. These concerns in-
clude drainage, irrigation, land preparation, tillage methods, me-
chanization, processing, and storing. In addition, engineers in CIAT
and other institutions seek to encourage and facilitate the direct



involvement of manufacturers and distributors of agricultural ma-
chinery and technical inputs in research, training and demonstra-
tional efforts.

Biometric services

As biometric services are generally limited among the research
organizations with which CIAT cooperates, a major program ob-
jective is to demonstrate the value of such services in animal, crop,
economic, and social research and to assist in establishing such serv-
ices. In addition, statistical design and analysis are provided for the
CIAT staff, and research leading to the solution of statistical prob-
lems is conducted.

Station operations

In addition to its major operational role at the CIAT center,
the staff will help in the continuing development of national exper-
iment stations where CIAT has cooperative programs. Also, the
staff will help develop ways of preparing persons who will be re-
sponsible for training farm managers, farm foremen, tractor oper-
ators, and other technicians in national programs.

Library and documentation center

The principal objective of the CIAT library is to make availa-
ble accurate and current information necessary for CIAT’s training
and research programs. Through exchange of publications with other
libraries, the library serves as an international clearing house for
the scientific literature relevant to CIAT’s programs.

Consultative and training services for other libraries is also a
CIAT library activity.

Two rice production trainees from the Dominican Republic use
the temporary library facilities established in an old hacienda on
the CIAT farm. (Upper right).

Power equipment and land-forming machines help simplify the
irrigation and use of cultivated land in the tropics.
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CIAT's rice specialist inspects plots of two of his former trainees at the
research station where they work in Ecuador. This specialist, formerly a
plant breeder at the International Rice Research Institute in the Philip-
pines, is developing, in cooperation with national institutions in Latin
America, varieties of rice adapted to the growing conditions and market
demands of this part of the world

A network of international research
and training institutions

Thc Centro Internacional de Agricultura Tropical (CIAT) is
one of four international institutions established in recent years to
help accelerate agricultural development through concentrated re-
search and training on specific crops and animals. While each insti-
tute or center has its own board, director, and staff, close working
relationships permit the rapid exchange of genetic materials and in-
formation, the conduct of cooperative projects, and maximum utili-
zation of collective staff resources.

Scientists in each institute form multidisciplinary teams to iden-
tify specific problems and to seek their solution. Trainees are directly
involved in both practical production and technical research opera-
tions. Eventually, all institutes will have residence facilities for
trainees.

Each institute is located near a national degree-granting college
of agriculture or university with which it collaborates in educational
programs involving advanced degrees. This enables students to take
courses at the college and to their research and field training at the
institute.

In addition to their research, training and service activities at
their respective headquarters and, in some cases, outlying stations,
all of the institutes collaborate closely with national agencies through-
out the developing world. A basic operational philosophy of each
is to provide scientific and training assistance to help develop and
strengthen ongoing national institutions and programs.



