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SUMMARY OF THE PROPOSAL

Increased productivity in agriculture is an important
element in advancing the economic growth of largely agrarian,
developing countries, In aggregate, world food production is :
barely keeping pace with population growth, even at the present |
levels of inadequate consumption, so there already is a deficit to
supply. Increased food production is therefore an important need.
Production alone, it is recognized, does not assure distribution
and consumption by the world's needy. Production, however, must
be the primary focus. The two principal ways to increase food
production are by: 1) obtaining higher yields from land already
in-use, and 2) bringing new lands into use.

Lands presently contributing little to food production
exist in the hot tropics of Ilatin America, Africa, and Asia, While
modern scientific crop and livestock production knowledge of these
tropical regions is scant, these areas are believed to have a substan-
tial agricultural potenﬁial. In relatively close Jjuxtaposition to
the largely untapped lowland areas between the Tropics of Cancer and
Capricorn live an estimated more than half of the world's people
whose diets are usually deficient in both quantity and quality.

The hot tropics have been slow to develop because of many
interrelated political, economic, social, climatic, and biological
factors. Much of the knowledge which might permit rational utiliza-
tion of the lowland tropics for food production remains to be

developed. The hot tropical regions, except for export crop technol-

ogy developed by colonial powers, have been largely bypassed by




modern agricultural science., Under increasing population pressure
people are moving into lowland tropical areas that until now have
been sparsely populated, The queslion therefore is this: Given
the world's present and prospective food needs, cah man through
modern science develop the production, marketing, distribution
knowledge, institutigns, and techniques whereby more iﬁtensive,
agricultural use of lowland tropical areas becomes economically
feasible?

To help answer the above question in Latia America, the
creation of an International Institute for Research and Training in
Tropical Agriculture is proposed, A possible location is Palmira,
Colombia, The institute could be operated in a mamner similar to
the management of the International Rice Research Institute in the
Philippines and the International Maize and Wheat Improvement Center
in Chapingo, Mexico. A number of indigenous experiment stationé
have already been established in the tropical lowlands of ILatin
America, Thus a potential network of stations with which a strong,
autonomous international institute could productively cooperate now
exists,

To allocate funds for research and training in the hot
tropicé is to invest in an area of undefined potential, Short-run
returns on scarce funds would probably be greater in the more favorable,
‘temperate areas., The objective here, therefore, is not to make majof
diversions of funds from needed programs in the temperate zones of
the hemisphere, but to make a strong start toward solving the problems

peculiar to the tropics, If present rates of population growth continue,
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both areas must develop their capacity and contribute to rising food
requirements. 1If I‘iS'ing expectations of people in these areas are to
be realized, productivity of the agricultural sector must rise.

The Iatin American tropics comprise a.vafiety of ecological
zones, each of which will require specific adaptive research 1o
capitalize upon its inherent productive capacity. The areas concerned
may be roughly divided, based upon present knowledge, into land areas
which are favorable, unfavorable, and unclassified as to potential.
The first are known tolhave unexploited potential for greatly increased
returns from relafively small inputs. These include the northern
coastal plains of Colombia, the Caribbean and Pacific littorals of
Mexico and Central America, the Pacific coast of Ecuador, and the
eastern Andean slopes between 500 and 1,000 meters elevation extending
from Venezuela through Colombia, Ecuador, Peru, and Bolivia.

The second category includes much of the hot humid jungles
of the Amazon and Orinoco basins and the Colombian Pacific coast,
whepe greater efforts and investment will be necessary to pave the way
for agridultural advance. Little is known about the third category of
1aﬁds, Their potential for both crop and animal production may be
good, Included are the central plateau of Brazil and the flat plains |
or llanos of Venezuela and Colombia, | ___j\:

The areas described vary with respect to rainfall patterns,

'soils, topography, ease of access, communications, and stage of social
and economic development. They have, however, two factors in common |
which are important for crop adaptation: temperaturé and photoperiod,

Experience with rice, corn, and other crops has shown that these two




conditions make it relatively easy to move plant materials through-
out the tropical zone and have them adapt reasonably well.

The proposed institute would follow in many respects the
successful International Rice Research Institute model, It would
emphasize an interdisciplinary approach by highly qualified career
scientists employing advanced research fecilities. It would help
develop trained people at locations within the region in which the
scientists expect to work. The institute would have as a major goal
the training of scientists and the development of tuchnology to serve
in building strong national programs and institutions. Cooperative
arrangements with other centers for research, training, and extenéion
would be developed throughout a large region. International exchanges
and communications among scientists from the several related fields
and nations would be encouraged. Were such a center located in
Colombia, it would add an important link to the chain of international
institutes concentrating on tropical and semitropical agriculture,
which now includes the International Rice Research Institute in the
Philippines and the International Maize and Wheat Improvement Center
in Mexico. An international institute of this type in Latin America is
greatly needed to train Latin American scientists and to provide the
mechanism to promote cooperative work in the Latin American area on
common problems,

The Iatin American institute would not be concerned with
a single crop or enterprise. It would concentrate on the identifica-
tion and solution of tropical crop and livestock production and
distribution problems and on the training of people in a problem-

solving research and educational environment.
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It is recognized that the institute should focus its major
efforts in crop improvement on only a few ccops that are vitally

important from the standpoint of nutrition rather than dilute its

‘forces on a large number of crops. It is proposed that top priority

be given to one or more of the potentially most important grain legume
crops for direct human consuhption such as soybeans, beans, cowpeas,
and pigeon peas. 'These are rich sources of protein, the nutritive
element that is so important for normal growth and health and the one
that is the most deficient on a world-wide scale, e:pecially in the
tropical regions. A portion of the present protein deficit and greatly
increased future needs for this vital component in man's diet must be
supplied from animal sources, It is therefore proposed that forage
legumes and grasses for livestock be given a high priority rating along
with the grain legumes for direct human use.

Corn and rice are of primary importance in the tropical
regions of Latin America, Fortunately the proposed institute will not
need to make a primary thrust in its research and training programs to
improve these_two crops, since the basic work being done by the Inter-
national Maize and Whéat Improvement Center in Mexico and the IRRI in
the Philippines makes this unnecessary, In order fully to capitalize
regionally'on the valuable results emanating from the IMWIC and the

IRRI, it would, however, be highly desirable for the institute in

Latin America to serve as the headquarters for a small group of corn

and rice specialists, probably only one or two for each crop, who
would work in close connection with the IMWIC and the IRRI in extending
these results and doing the necessary adaptive research throughout

Latin America,

\F“‘




The crop improvement program activities previously mentioned
are those recommended for the institute to concentrate on at the
beginning. The development of proper cropping patterns or systems of
rotation to overcome problems of soil management and fertility,
diseases, insects, and weeds might make it highly desirable for the
institute to give attention to a few other crops important to the
tropics in the future, Needs, opportunities, and results should
dictate the decisions. in this connection., Crops, or categories of
crops that are important, or potentially so, for the tropics are
root crops such as cassava, yams, and sweet potatoes; vegetables;
and tropical fruits such as plantains and citrus fruits.

The crop program would be conducted by an interdisciplinary
team including geneticists - plant breeders, soil scientists, plant
physiologists, plant protection and weed control Specialisté, agri-
cultural economists, and engineers,

Livestock work would concentrate on ruminant animals, with
emphasis on the study and prevention of diseaseé; nutrition; forage
p;oduotioﬁ, utilization, and range management; genetics and reproduction;
and the economics of various systems of husbandry under tropical
conditions. This, too, would be an interdisciplinary effort.

Library and documentation services will, of course, be
necessary.

Much of the institute's work, particularly in adaptive
reseafch for the various ecological zones, would be carried on at
cooperating indigenous institutions located throughout the Iatin
American tropics, Potentially these include two Mexican stations,

one in the state of Veracruz and one in Chiapas; three stations in




the Caribbean, two in Puerto Rico and one in Trinidad; the National
Agricultural Research Center at Maracay in Venezuela; the INIAP
stations of Pichilingue and Santo Domingo in the Pacific littoral of
Fcuador; two stations in Peru, one at Iquitos and the other at Tingé
Maria; the Santa Cruz station of the University of San Simon in
Cochabamba, Bolivia, In Brazil, the institute would expect to cooperate
with the IPEAN station in Belem, the University of the Amazon in Manaus,
the Rural University of the State of Minas Gerais especially at its
Triangle station, and the University of Minas Gerais in Belo Horizonte,
In Colombia, in adﬁition to the institutions mentioned above, two ICA
stations would collaborate in the work of the institute: Ia Libertad
station in Villavicencio, and Turipana station in Cerete. The Inter-
American Institute of Agricultural Sciences (IICA) at Turrialba,

Costa Rica, is another potential collaborating organization., This is

a tentative listing. Direct contacts with potential cooperators have
not yet been made.

In addition to its own research program, the institute would
cooperaté with national institutions in the region on problems of
mutual interest. It would conduct part of its experimental work in
collaboration with these, and would mainiain a bank of genetic
materials for the major crops and perhaps breeding stock in animals
which would be available to the cooperating stations, Ties with the
other two major international institutes mentioned above, in the
Philippines and Mexico, would assﬁre the program an international
scope, permit exchange of information and of scientists, and avoid

duplication of work,




The training program would be an essential component of the
work of the institute, In collaboration with other North American
and Latin centers and through direct cooperation with the National
University and the University of Valle, both formal academic and
interne-type training would be provided. In-service training as well
as opportunities for study at the predoctoral and postdoctoral levels
are proposed.,

The institute is expected to be an aulonomous institution,
directed by an international board of trustees, on which the Ford
and Rockefeller Foundations would be represented. The technical
staff would be international in character, with emphasis on highly-
trained permanent personnel who would be, in the main, from Latin
America.

Costs of the institute are estimated as follows: 1) At the
outset, $1 million per year to cover staff salaries, perquisites, and
transportation, with an increase to approximately $1,600,000 annually
when the institute is fully operative; 2) $1 million annually for
0perating‘exPenses during the initial stages, iﬁcreasing to $1, 600, 000;
3) capital costs for buildings and equipment of between $4 and §5
million. If Colombia should be selected as the siﬂe for the inétitute,
it is expected from informal statements by Colombian officials that
the amount of land needed would be provided by the Colombian government,

It is proposed that the Rockefeller and Ford Foundations
share equally the capital and operating costs. The institute would be
organized and established in a manner that would enable it to attract
and accept financial support from other sources, such as governments,
private individuals and institutions, international agencies, etc., as

time goes on.




Considerations favoring locating the proposed institute in
Palmira, Colombia, include: 1) Location within the ecological zone
in which the work would be focused, with a climale which favors the
maintenance of germplasm collections; 2) existence of distinct micro-
climates within short distances; 3) geographically central location at
Palmira; 4) site adjacent to the National University Faculty of Agri-
culture at Palmira which adjoins an experiment station maintained by
the Colombian Agricultural Institute (ICA). The University of Valle
in Cali is also nearby; 5) attractive living conditions are available
in Cali; 6) promised Colombian governmental support of the institute
including the land for the institute buildings and éxperimental fields
and plots; 7) apparent generally favorable attitude toward the proposed
institute by the host.country. All factors considered, no alternate
location has been identified which has as many advantages as are

believed to exist in the Colombia site.




A PROPOSAL FOR CREATING AN
INTERNATIONAL INSTITUTE FOR AGRICULTURAL RESEARCH AND TRAINING
TO SERVE THE LOWLAND TROPICAL REGIONS OF THE AMERICAS

Outside of Communist Asia and west Asia, most of the world's
diet-deficit subregions are in the tropical bell between the Tropics
of Cancer and Capricorn, Two-thirds of the world's peoples live in
countries with nutritionally inadequate national average diets. The
diet-deficit areas include all of Asia except Japan, all of Africa
except the southern tip, almost all of Central America, the Caribbean
and tropical South America except Brazil.® The less developed, diet-
deficit countries have average per capita incomes only one-tenth that
of diet-adequate countries, Food deficiencies reflect the low level
of living standards in general,

k‘ Modest improvemgnt in quantity of food per person and in
food qﬁality in diet-deficit countries ié being scored in the deéade
of the 1960's. On a 1957-59 base equal to 100, the index of per
capita food available in Latin America stood at 102 to 103 during the
period 1960-1964; it-rose to\105 in 1965, But much of the slow dietary
improvement is due to increased imports, Prior to World War II, the
less-developed countries of the world were net exporters of 11 million
tons of grain. This year they will likely impbrt 25 million tons,

To hold their own with burgeoning population growth,
developing countries, including those in tropical Latin America, need
to increase available food supplies three to five percent per year,

To advance living standards and accelerate economic development, most

‘of this increase should come from increased productivity of the

1, The World Food Budget, 1970, FAER19, ERS, USDA.




agricultural sector of the countries themselves, TImportation, even

if the foodstuffs could be acquired, transported and paid for, is

but é partial solution,

Economic development is a complex, inadequately understood
process. We do know, however, that the less developed countries

are predominantly agcarian; that the productivity of resources employed

in agriculture is low compared to levels of developed countries; that

properly designed ond sustained research into the technical, economic
and institutional aspects of agriculture can point the way to increased
efficiency and higher output. Advances in egriculture are essential,
integral components of the total economic development package.

To help resolve food-population balance problems, advances

are needed on three fronts:

1) Production will need to increase in those areas capable of producing
surpluses (the United States, Canada, Western Europe, Oceania,
Argentina, Uruguay). The surplus productive capacity of these areas
will be needed in the next decade 0; more to help meet minimal food
‘requifements and overcome the threat of famines in Asia, Africa, and
latin America. Problems of increased output in these areas, with
the possible exception of Argenﬁina and Uruguay, are less technical
than economic, (Deficit countrieé have limited purchasing power
with which to buy from surplus producers.,)

2) Production of food in food-deficit, economically underdeveloped
countries throughout the world, especially in the tropical belt,
should increase rapidly. Because technical production knowledge of
the tropics is scant, the problem here has technical, economic and

institutional components,




3) Reduction of population growth rates in most of the world,
especially in those areas, mainly in the tropics, where there
ére already food deficits.

Technically, the output increases sought from surplus-
producing countries should be forthcoming. As analysts have pointed
out, however, "itl is impossible to assume that maximum effort on the
part of the surplusnproaucing nations will effectively resolve the
groving world food deficit or that they can stand permanently between
the hungry nations and the threat of famine, At best, this solution
would be a temporary and unsatisfactory expedient, and in the long
run would be self—defeating.”2

The concern of this discussion is with increasing the
capabilities of the underdeveloped countries in the tropics to improve
the productivity of their agriculture, Increases in fobd output, where
economically feasiLle, are sought, The overall objective is to help
the total economies to grow more rapidly. The focus is on the hot or
lowland tropics of Latin America,

" The hot or lowland £r0pics as used here are arbitrarily
defined as those regions of the tropics at elevations between sea
level and 1,000 meters (approximately 3,000 feet). These areas, which
range from dry to very wet, represent the greatest remaining potential
for adding to present agricultural production., They are shown on the
attached map, page 4.

The aggregate of hot tropics represents by far the greatest

portion of land surface, Approximately 89 percent of all latin America

is lowland; yet only a small percentage of the population lives in this

2. Report of the Ad Hoc Panel on the Proposal for the Creation of a
Tropical Research Foundation - Harrar et al. Dec. 1965.
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vast area. Only about 30 percent of the people of Venezuela, Colombia,
Ecuador, Peru, and Bolivia live in ithe hotl tropics; Brazil's interior
has a population density of less than two persons per square mile,
This situation is changing, however, Since the time of the conguest,
people in tropical Latin America have maturally chésen to settle in
the areas most attractive for living, where the climate was pleasant,
health problems were minimized, communications were possible, and the
essentials for life could be‘had. As a result, the population is
largely concentrated in the higher elevations of the mountain chains
running through Mexico, Central America, and the Andean region of
western South America, and along the relatively narrow coastal strip
of eastern Brazil. These desirable areas are now saturated;‘and as
population pressures continue to build up, the people are forced to
migrate to the less attractive regions if they are to be involved in
agricultural pursuits. As might be expected, the migrants secek out
and settle first the most favorable parts of - these uﬁdeveloped areas,
A brief review of some of the hot tropical areas under consideration

illustrates their diversity:

Undeveloped Hol Tropics

1) Northern Coastal Plains of Colombia - The rather large coastal

plain area in the north of Colombia has fertile soil, about 40
inches of rainfall annuall& with alternating wet and dry seasons,
adapted to annual crops; its flat topography is susceptible to
mecﬁanization; it has communicationé, and is quite accessible
geographically. Problems, such as poor drainage, remain to be
resolved, but this is a hot tropical area which should prove

relatively easy to develop.,




2)

3)

4)

Coastal Plains of Mexico and Central America - Parts of the coastal

plains extending the length of both the Caribbean and Pacific sides
of Mexico and Central America fall into the same general calegory
as.the northern coastal plain of Colombia from the standpoint of
potential for food-crop and animal production and the relative

ease of developing this potential.

Coast of Fcuador - The Pacific littoral of Ecuador is another quite

favorable hot tropical area, It has basically good soils which
could be converted into very productive ones if the proper manage-
ment practices were known and applied. The average rainfall in
this flat area ranges between 50 and 70 inches annually, falling
in the months of December to May with an alternating dry season of
about six months' duration,

Fastern Foothills of the Andes - the Oriente -~ This is another zone |

that deserves careful consideration. It is of potential importance
in the immediate future. The term "zone" in this instance is used
advisedly because the reference is to an aggregate of land in the
eastern foothills of the Andean range extending from Venezuela through
Ecuador and Peru to Bolivia, in these countries called simply the |
Oriente. This zone does not represent an area that can be neatly
defined from the ecological or agricultural standpoint, It is a
sfrip along the eastern slope of the Andes, beginning at an elevation
of about 400 to 500 meters, where the Amazon headwaters start to rise
mdre abruptly, and extending dpward into the foothills to an elevation |
of approximately 1,000 meters.

The Oriente undoubtedly offers one of the best prospects iﬁ all.

of South America for opening new and potentially rich agricultural
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1ands during the next two to three decades, Colonization of
this sparsely inhabited zone has begun on a significant scale
in Peru and Bolivia and is getting under way in Colombia,
Venezuela, and Ecuador.3 In general, the soils are fertile
and the natural drainage is good. It is quite tropical at the
lower limit of its elevation range, and gradually becomes semi-
tropical as the altitude approaches the upper limit of approxi-
mately 1,000 meters, The annval rainfall varies from averages
of 70 to 90 inches to as high as 103 inches in fquitos, Peru.
The rainy season north of the equator, on the Venezuelan and
Colombian slopes, is from April or May to November, and below
the equator from October or November to April.

Tropical Jungles - In addition to these benign hot tropical areas

just described, there are others thal are much more difficult to
settle and to make productive, Three éreas in northern South
America are in this category, and they.have much in common, These
are the vast Amazon basin that lies meinly in Bragil, and extends
into the eastern portions of Peru, Ecuador, and Colombia; the
Orinoco basin in eastern Venezuela; and the narrow Pacific littoral
of Colombia, These are tropical jungle areas - very hot and humid.
They comprise by far the largest aggregéte of undeveloped land in
the tropics of this hemisphere; the Amazon drainage system alone
covers two-Tifths of the South American continent. They also
present some of the greatest obstacles to development. Up to the
present time, they have so successfully resisted the encroachment

of man that the population is approximately five million people in

3., See Crist, Raymond E., "Andean America: Some Aspects of Human
Migration and Settlement," the Gracuate Center for Iatin
American Studies, Vanderbilt University, Occasional Paper No. 3y
May 196&/4.
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the more than 2.7 million square miles of the Amazon basin; mostl
of the Orinoco basin and the Pacific coastal strip of Colombia
are only slightly mbre densely populated, with averages of less
than 10 persons per square mile.

Typical rainforest climates prevail, Temperatures in the
Amazon basin near the eqﬁator are close to 80°F with little
seasonal vaéiation; an estimated average of 70 to 80 inches of
rain falls annually, becoming heavier near the eastern slopes of
the Andes, Flooding is frequent; in the rainy season, whose peak
is reached in March-April, the river rises-as much as 40 feet,
and its tributaries flood most of the area, South of the equator,

a short dry season occurs in Augusf—September.

Along the Colombian iittoral, the average yearly rainfall is
100 inches, and in places reaches record heights of over 350 inches,
Inhospitable in themsel&es, these conditions foster others even
more hostile: plant'diseaSQs, pests, and weeds which prosper better
than food crops; poor soils; lack of drainage; absence of land

transportation; and diseases which attack both man and animals.

The Campo Cerrado - There are two other major hot tropical areas
whose potential agricultural resources and development possibilities
for the immediate future are an enigma at the present time. These

are the expansive campo cerrado area of north central Brazil and the

llanos of eastern Colombia and southern Venezuela.
The central plateau of Brazil, covering an area of 750,000
square kilometers, (about 290,000 square miles) has a rural popula-

tion of 2,128,028, Ilying in the southern half of the tropical zone,

BIBLIOTE
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with elevations ranging from 300 to 1,200 melers, it is
characterized by moderate temperatures (an average of 70° to
7303, dropping to 43° in winter and rising to 79° in summer),
Rainfall averages 2 to 60 inches annually for most of the
area, concentrated in the summer months of QOctober to April,
with an alternale dry season lasting four to six months, Low
soil fertility accounts for the prevalence of campo or savannah
vegetation; the area has some good soil, however, and much soil
that could be made productive with modern techniques. Roads
exist and more are being built; rail and air transport are also
available to a lesser degree, iarge areas of nearly level or
gently roliing land are suitable for mechanized farming, and
broad areas of rolling and hilly topography could support
grazing.

The Ilanos - This area comprises over 130,000 square miles of low-

lying flat plains extending from lhe Orinoco River basin inland

to the Amazon basin, occupying one-third of the total area of.

Venezuela and almost one-third of Colombia. It is sparsely
settled - 10 to 25 persons per square mile near the Andean slopes
and less than 10 in the lands skirting the Amazon basin., The
climate is hot and dry from December to April, with parching winds;
the rains start in May and continue to November, interrupted by a
drought in June and July. During the rainy season flooding occurs,

with rivers rising 12 to 15 feet.

4. Survey of the Agricultural Potential of the Central Plateau of
Brazil, American Interpational Association for Economic and
Social Development (AIA), Rio de Janeiro, March 1963.




From these brief descriptions of the principal areas in
the lowland tropics of Iatin America, it is readily apparent that
there are wide variations in amounts of rainfall and precipitation
patterns, soil qualities, topography, vegetation, and other ecological
factors in the hot tropics of the western hemisphere. They all have
two very important ecological factors in common, however, These are
high and rather unifofﬁ temperatures and uniform photoperiod, The
low latitude regions throughout the world also possess an important
attribute which is economically important when combined with other
production factors: +this is the amount of solar energy at earth's
surface, which in the low latitudes is at its maximum for the photo-
synthetic process,

Within the tropical belt, temperatures are largely a function
of elevation. Near the equator itself, the amnual mean temperature at
sea level will vary slightly between 780 and 820F and at 1,000 meters
it is ﬁsually rather constant, ranging between 65° andIVOO. As the
Tropics of Cancer and Capricorn are approached, these ranges of
temperature tend to lower a bit; but within the elevation range of
sea level to 1,000 meters, they still maintain a strong direct relation-
ship to altitude., Also, within the tropical belt, the variations in
length of day (number of hours of daylight, technically referred to as
photoperiod) are moderate.

Temperature and photoperiod are two of the most fundamentally
important factors in determining the adaptation of plant species and

varieties, as well as the range of adaptation of their disease and




insect enemies. The relative uniformity of temperature and photo-
period in the lowland tropics bermits great flexibility in moving
plant materials throughout the latitudinal range of the tropical zone
and having them adapted reasonably well, This is the baéio explanation
for the fact that the outstanding race of maize, Tuxpeno, originally
from the Caribbean coastal plain of Mexico, can be grown successfully
in the hot tropics of Central America, Venezuela, Colombia, Ecuador,
Peru, and Brazil, and in many countries of Africa and Asia, The soils
are quite different ir these countries, and the rainfall patterns are
also extremely varied, yet Tuxpeno has proved to be quite well adapted
in the lowland tropics in all three continents., Similarly, the tropical
maize germplasm of Colombia and the Caribbean region is well adapted
in many parts of India and Africa, In fact, the first nine corn
hybrids released in India were made up, on the whole, of approximately
50 percent of inbred lines imported from the corn improvement program
in Colombia., The improved varieties and lines of wheat produced in
Mexico and Colombia do well in Pakistan, India, Kenya, and other
troﬁical countries around the globe.

Superior rice varieties bred at the International Rice Research
Institute in the Philippines are sent to tropical and subtropical
countries with widely varying growing conditions; for example, in 1965
research was conducted at over 40 different locations in Southeast Asia,
and over 5,000 samples of segd were sent to other experiment stations
fhroughout the world., Water and soil management, discase and pestl
control, end other improved techniques developed by the institute are

being introduced by rice scientists in the different areas,




These are just a fewlselected examples f{rom among many that
could be cited to illustrate the relative ease of transferring the
research results derived in one location of the tropics to many other
areas throughout the tropical belt, provided proper precautions are

taken to assure their applicability to different regional conditions

through adaptive research,

Role of Agricultural Research and Training
in Developing the Hot Tropics

Several books and papers have been published5 dealing with
the lowland tropics in general, and especially with the western
hemisphere. Some trace the slow pace of development and advance
possible explanations for low levels of agricultural utilization and

performance, Complex inter-relationships among historical, political,

economic, social, climatic, and biological factors contribute to the
conditions that prevail today.

Scientific knowledge that is needed to permit rational and
economic ﬁse of the lowland tropics for crop and livestock production
is clearly'inadequate. Except for specialized work onstraditional
export crops, the hot tropical regions in Iatin America, and also in
Africa and Asia, have been largely bypassed by modern agricultural
science and technology. |

Certain crops important for industrial purposes and world
ltrade such as rubber, sugar cane, bananas, cacao, tea, cotton, and
spices, have received considerable attention, and have been the subjectls
of good research work, eSpeciaily in some of the former European

colonies., The Dutch had their network of very fine experiment stations

5. See Appendix, page 61, for a partial listing.
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on the island of Java in Indonesia, the Belgians their huge center in
Gandajika in the Belgian Congo, and the British their rather small but
well-run tropical center in Trinidad, along with centers in Africa
and India. Most of these research stations had no real concern with
_lthe problems of increasing basic food production in the regions where
they were located., With the decline of colonialism, the work of these
centers diminished or ceased altogether.

The creation of_thé International Rice Research Institute
in 1961 represents the first step taken in recent years to develop
an international agricultural research and training institute con-
cerned with increasing man's basic food supply. The philosophy
underlying the institute and the techniques employed by the Ford and
Rockefeller Foundations in its development have already demonstrated
their worth. In its five-year life IRRI has contributed to the
architecture of superior rice varieties, has evolved superior produc-
tion practices, and has implemented widespread applipation of findings
through training and information programs. In presenting the reasons
favoring the establishment of an International Institute of Tropical
Agricﬁlture located in Africa, Dr, F. F. Hill of the Ford Foundation6

made the following comments:

n"Although the International Rice Research Institute established

by the Ford and Rockefeller Foundations is still quite young, experience

to date indicates that an organization of this kind can perform the
_ following important functions:
(1) By bringing together a highly-qualified staff on indefinite

tenure, well-balanced as between the relevant disciplines, and

6. Proposal for an International Institute of Tropical Agriculture
located in Africa, Qverseas Development, Discussion Paper.
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by providing them with the facilities required for high-
quality research and experimentetion, it is possible to
increase materially the speed with which higher-yielding
varieties of crops and improved management practices
adapted to varying conditions within a major region are
developed.

(2) An important contribution can be made toward training

professional personnel within the regicn in which they

expect to serve -- the high-level manpower required to

staff agricultural colleges, experiment stations, and

adminiétrative posts in miniétries of agriculture and
extension services.

(3) An institution such as the Rice Research Institute can
serve as catalyst and pace-setter -- an instrument for
helping to improve the efficiency and effectiveness of
other research, training, and extension organizations
throughout a large region, It can demonstrate to visiting
edministrators and scientists in a way that is nof other-
wise possible the kind of balanced, sustained attack that
is necessary if the foundations are to be laid for steady
and reasonably rapid progress in increasing agricultural

production,

np series of well-staffed regional institutes with adequate
facilities, located at strategic points in the ma jor underdeveloped
regions of the world, could materially speed the process of agri-

cultural development in these regions. Like the Rice Research Institute,
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they could put teams of highly-trained, experienced specialists to
work on major problems requiring basic or applied research; they
could help train the high-level professional manpower needed in the
region; and through regional conferences and seminars, provision of
good library facilities and exchange of plant materials, they could
make it possible for scientists at other institutions in the region

greatly to increase their effectiveness. They would, in effect,

provide the kind of function that was performed by a half dozen ma. jor

land-granf institutions in the United States during the latter part
of the last century and the first part of this one, Every state had
an agrioultufal college and a system of experiment stations, But a
half dozen leading institutions set the pace,

"It is not suggested that private foundations could or
should undertake to establish all of the high-level regional research
and educational centers that are needed. In an earlier QD discussion
paper, the development currently under way in Mexico looking toward
the establishment of a strong education-research-extension center at
Chapingo was described, If this center develops as anticipated, it
can serve as a regional resourée for Latin America although more_ than

one such center is needed to serve this large region,"

Adding an Important ILink to the Chain

The Inte