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ORGANIZATION OF AGRICULTURAL RESEARCH 
FOR THE BENEFIT OF SMALL FARMERS IN LATIN AMERICA 

Enrique Ampuero* 

Leaders of i n t e r n a t i o n a l i n s t i t u t i o n s , governments, and people 
i n t e r e s t e d in a g r i c u l t u r e are i n c r e a s i n g l y concerned about the need to 
augment a g r i c u l t u r a l production and food production, i n p a r t i c u l a r , to 
meet the demand of the world population, which p r e s e n t l y exceeds four 
b i l l i o n people. I t i s estimated that the population w i l l double b y the 
year 2015 i f the same growth r a t e i s maintained. Probably not a s i n g l e 
day passes on which a meeting is not held in an i n t e r n a t i o n a l forum or 
in an o f f i c e of a M i n i s t r y of A g r i c u l t u r e or Planning to analyze the 
magnitude of the problem and to take i n i t i a t i v e s l e a d i n g to the s o l u t i o n 
o f these d i f f i c u l t i e s . 

H a l f the g l o b a l population l i v e s i n r u r a l areas, and i n the develop
i n g c o u n t r i e s the majority of the population is r u r a l and a g r i c u l t u r a l , 
c o n s t i t u t i n g 60 to 80% of the t o t a l population. Poverty and m a l n u t r i t i o n 
are more severe i n r u r a l areas, and every year the number of i n d i v i d u a l s 
a f f l i c t e d by hunger and despair i n c r e a s e s . This s i t u a t i o n i s aggravated 
p e r i o d i c a l l y by adverse c l i m a t i c c o n d i t i o n s such as droughts or floods 
i n extensive areas or as a consequence of p o l i t i c a l disturbances. 
C h i l d r e n and l a c t a t i n g mothers make up the s e c t o r of the population 
always most vulnerable to these c a l a m i t i e s . 

In many co u n t r i e s , small t r a d i t i o n a l or subsistence farmers produce 
most of the b a s i c foods. For example, in the highland zones of the 
c e n t r a l Andean region, small farmers c u l t i v a t e quinoa, fava beans, 
u l l u c o (a t r a d i t i o n a l tuber), f r e s h and f l o u r corn, f i e l d beans, squash, 
and okra. Cassava, sweet potato, p l a n t a i n , snap beans, and c e r t a i n 
t r o p i c a l f r u i t s are c u l t i v a t e d by small lowland farmers, who depend on the 

* E x - D i r e c t o r General of the N a t i o n a l I n s t i t u t e for A g r i c u l t u r a l Research, 
INIAP, of Ecuador. This a r t i c l e was w r i t t e n at C o r n e l l U n i v e r s i t y i n 
1980, during the author's sabbatic year as v i s i t i n g p r o f e s s o r in the 
I n t e r n a t i o n a l A g r i c u l t u r e and Rural Development program, with the 
support of the R o c k e f e l l e r Foundation. 
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products f o r t h e i r subsistence and also supply the l o c a l market. 
S i m i l a r examples could be c i t e d in reference to cereals, legumes, roots, 
and tubers. 

The number of small farmers in the developing countries has been 
i n c r e a s i n g because of the growth of the population and subdivisions of 
the family farming plots through inheritance. Another factor contribut
ing to the fragmentation of a g r i c u l t u r a l lands is the land reform pro
grams, which are often well-intentioned and designed to achieve a better 
d i s t r i b u t i o n of the land in favor of poor peasants or those with pre
carious means of support. Nevertheless, peasants have frequently been 
given t i n y plots of land, located in marginal areas, which o f f e r no hope 
of a l l e v i a t i n g t h e i r poverty or assuring t h e i r subsistence in the future. 

Many developing countries i n L a t i n America do not possess reserves 
of a g r i c u l t u r a l lands for expansion or have a l i m i t e d capacity for expan
s i o n , such as in the case of the republics of El Salvador and H a i t i . 
Those countries that have undeveloped land with a g r i c u l t u r a l p o t e n t i a l 
require enormous f i n a n c i a l resources for i n f r a s t r u c t u r e such as roads, 
i r r i g a t i o n and drainage systems, e l e c t r i c i t y , and water for human con
sumption, among other important elements. These resources are not a v a i l 
able i n many countries. I f they were obtained from outside sources, a 
long term would be required to complete the projects. Therefore, a l l 
these aspects should be considered in the planning of a g r i c u l t u r a l 
development p o l i c y . 

For the reasons given, an increase in a g r i c u l t u r a l production in the 
short term i n many developing countries should come p r i n c i p a l l y from 
a g r i c u l t u r a l lands already c u l t i v a t e d but with low production l e v e l s . 
Many of these lands are situated i n areas with adequate s o i l f e r t i l i t y 
and r a i n f a l l d i s t r i b u t i o n patterns and should be exploited. In these 
areas, the small farmers practice a t r a d i t i o n a l system of subsistence 

farming, which i s very complex and, unfortunately, l i t t l e understood• and ignored by p o l i t i c a l leaders, planners, researchers, and professionals 

involved in a g r i c u l t u r a l development. 
To meet the needs of the people, the governments of developing 

countries must stimulate a l l groups of farmers at a l l l e v e l s . A spec i a l 
e f f o r t w i l l be required to l i b e r a t e the small farmers from the passive 
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state i n which they are languishing. In many countries they compose 
the l a r g e s t stratum of the population, and-, though they s u f f e r from 
severe poverty, malnutrition, and s o c i a l backwardness, nevertheless, 
contribute appreciably to the production of a g r i c u l t u r a l food commodi
t i e s and products indispensable to those countries. Already mounting 
s o c i a l tensions w i l l be aggravated i n many Latin-American countries 
if the welfare of the r u r a l population, and of the small farmers in 
p a r t i c u l a r , is not improved. 

Since the author of the present study has been involved in the 
development of a g r i c u l t u r a l research in L a t i n America, the discussion 
w i l l be focused i n t h i s hemisphere. In p a r t i c u l a r , the author w i l l 
describe the experiences in h i s native country, Ecuador, when, in 1977, 
the National I n s t i t u t e of A g r i c u l t u r a l Research of Ecuador organized 
a research program in a g r i c u l t u r a l production for the benefit of the 
small farmers (1). Similar programs have been undertaken in other South 
and Central American countries with the goal of developing methodologies 
and s t r a t e g i e s that permit the generation of a l t e r n a t i v e and appropriate 
technologies for the circumstances and needs of the small farmers. 
Some of these i n i t i a t i v e s w i l l be discussed i n t h i s a r t i c l e . 

The Small Farmer 
When the s i t u a t i o n of small farmers i s analyzed, the diverse char

a c t e r i s t i c s and socioeconomic circumstances that t y p i f y them must be 
examined. In the most t r a d i t i o n a l form, the native of the American 
t r o p i c s or the peasant s e t t l e r practices a system of slash-and-burn 
subsistence farming to c u l t i v a t e cereals, edible roots and tubers, grain 
legumes, p l a n t a i n , and f r u i t s . This type of farmer produces very l i t t l e 
surplus f o r sale or barter in the market because of the lack of roads. 
This farmer tends barnyard animals such as poultry, swine, and i n some 
cases c a t t l e as part of the means of subsistence of the family u n i t . 

Another type of small farmer is the small landholder of the high
lands of Central and South America, e s p e c i a l l y in the Andean zone, who 
p r a c t i c e s an intensive system of a g r i c u l t u r e generally during the rainy 
season, although i n some cases i r r i g a t i o n may be employed. This farmer 
produces what is necessary to support the family and sometimes takes 
surpluses to the l o c a l market when the harvest has been good. 
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Another type of small, commercial farmer is found in the t r o p i c a l 
lowlands. In addition to c u l t i v a t i n g subsistence crops such as corn, 
beans, cassava, r i c e and p l a n t a i n , he raises crops for the i n t e r n a t i o n a l 
market such as coffee, bananas, cacao or produces raw materials for the 
l o c a l agro-industry such as cotton, o i l crops, and A f r i c a n palm. 
Usually animals such as c a t t l e , swine, goats, and poultry constitute an 
important part of the production system. 

Recently greater interest has been shown in understanding the pro
duction systems of small subsistence farmers. For t h i s reason, more 
information is available concerning the complexity of t h e i r m u l t i p l e -
cropping systems, associated with animals and sometimes with f o r e s t r y 
components. A l l these elements are integrated into a r a t i o n a l l y balanced 
system for subsistence. 

Many peasants l i v e i n marginal lands on mountain slopes or i n semi-
a r i d lowlands where low s o i l f e r t i l i t y and lack of water impose serious 
r e s t r i c t i o n s to t h e i r progress. A contrasting s i t u a t i o n is that of small 
farmers who l i v e in lowlands subject to flooding or with high r a i n f a l l . 
They have l i m i t e d opportunities to achieve a l e v e l of intensive a g r i c u l 
ture and depend on certain less-unfavorable periods of the year for plant
ing and harvesting t r a d i t i o n a l t r o p i c a l products such as r i c e , corn, 
cassava and plantain. 

Given the diverse and complex conditions that confront the small 
farmer, the question arises concerning how the a g r i c u l t u r a l research 
i n s t i t u t i o n s , with the l i m i t e d resources of a developing country, can 
generate a l t e r n a t i v e technologies appropriate for the conditions and 
n e c e s s i t i e s of the d i f f e r e n t classes of farmers. On one hand, the needs 
must be met for the country's general a g r i c u l t u r a l production, which i s 
provided by commercial farmers who produce for the market. These farmers 
need and demand technologies appropriate for t h e i r production systems. 
On the other hand, the production of basic a g r i c u l t u r a l foods and 
commodities comes from an important sector of the r u r a l population, which 
has remained aloof from technological advances in a g r i c u l t u r e , which has 
low rates of production, and which struggles in the midst of poverty and 
complex socioeconomic problems. Many of the a l t e r n a t i v e technologies 
developed by the research i n s t i t u t e s are almost always appropriate for 
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the conditions of the large farmers, but do not give r e s u l t s in the 
circumstances of the small farmers. A double r e s p o n s i b i l i t y confronts 
the n a t i o n a l research i n s t i t u t i o n s . To respond to the objectives and 
goals of development indicated by t h e i r respective governments, these 
i n s t i t u t i o n s should reorganize t h e i r resources and adjust t h e i r p r i o r i 
t i e s to r e f l e c t the double r e s p o n s i b i l i t y . 

In general, technology developed by the national research centers 
is used by the business sector with i t s greater access to the information 
and adequate economic resources. This sector is almost always the best 
organized, i t shares or controls the p o l i t i c a l power of the country and 
exerts a continual pressure on the experimental s t a t i o n s . The t r a d i t i o n a l 
sector is forgotten by the state and stagnates alarmingly. 

Organization of the National Research I n s t i t u t i o n s 
There are various models of i n s t i t u t i o n a l organization for a g r i c u l 

t u r a l research i n Latin-American countries. However, the most common one 
is the autonomous or semiautonomous, decentralized unit of the M i n i s t r y 
of A g r i c u l t u r e . Examples of t h i s model are INIAP of Ecuador, INIA of 
Mexico, EMBRAPA of B r a z i l , INIA of C h i l e , and ICTA of Guatemala, among 
others. In these cases, the transfer of technology to the producers is 
the r e s p o n s i b i l i t y of other i n s t i t u t i o n s under the M i n i s t r y of Agriculture. 

Other research i n s t i t u t i o n s are also responsible f o r a g r i c u l t u r a l 
extension, such as INTA of Argentina and the new research i n s t i t u t i o n s 
of Honduras, Panama, and B o l i v i a . An exceptional case i s the Colombian 
A g r i c u l t u r a l I n s t i t u t e ( I n s t i t u t o Colombiano Agropecuario), which is also 
responsible for postgraduate t r a i n i n g . The number of countries i s con
s t a n t l y decreasing in which a g r i c u l t u r a l research is a d i r e c t dependency 
of the M i n i s t r y of Agriculture (Costa Rica, Venezuela, Paraguay, 
Nicaragua, San Salvador, e t c . ) . 

The decentralized model of a g r i c u l t u r a l research arose as a copy of 
the model used i n developed countries, p r i n c i p a l l y the U.S., as a means 
of avoiding l o c a l p o l i t i c a l i n t e r v e n t i o n , possessing adequate and r e l i a b l e 
resources, and, above a l l , t r a i n i n g s c i e n t i s t s and o f f e r i n g them career 
i n c e n t i v e s . In the model copied, technology transfer is the responsi
b i l i t y of extension agencies and private a g r i c u l t u r a l organizations, 
which perform t h e i r role e f f i c i e n t l y . 
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The pros and cons of each of the a l t e r n a t i v e s mentioned have been 
discussed at length in Latin America. Perhaps a greater tendency may be 
noted toward decentralized a g r i c u l t u r a l research i n s t i t u t i o n s with a 
b e t t e r understanding of the importance that the technology generation be 
integrated with the transfer of technology to the farmer. The author 
favors t h i s p o s i t i o n because of the obvious d i f f i c u l t i e s that a r i s e in 
attempting to coordinate research with extension, when these functions 
are s i t u a t e d in d i f f e r e n t d i v i s i o n s or i n s t i t u t i o n s of the a g r i c u l t u r a l 
sector. 

Almost three decades have passed since the formal beginnings of 
a g r i c u l t u r a l research in L a t i n America. However, it may be concluded 
that the appropriate i n s t i t u t i o n a l model has not been determined. 
Observers of the evolution of a g r i c u l t u r a l research in L a t i n America 
blame the i r r e g u l a r support of the state in the early stages, followed 
by a period of i n s t i t u t i o n a l c r i s i s i n which funds are lac k i n g or i n i t i a l 
f i n a n c i a l support is removed e n t i r e l y . It is not the intent of the 
present a r t i c l e to analyze t h i s i n t e r e s t i n g t o p i c . Some research i n s t i t u 
t i ons are being c r i t i c i z e d because t h e i r technological contributions are 
not being used by the majority of the producers, p a r t i c u l a r l y the small 
ones, and the national production has not increased in those areas in 
which the i n s t i t u t e is working. 

The h i s t o r y of a g r i c u l t u r a l research in L a t i n America may w e l l be 
short, with the majority of the research programs functioning i r r e g u l a r l y 
f o r barely two decades and many of them s t i l l very young. Nevertheless, 
the present i n s t i t u t i o n s must be evaluated, and t h e i r weak and strong 
points determined i n the search for the most appropriate route f o r a g r i 
c u l t u r a l development in L a t i n America. 

The subject areas for which a n a t i o n a l research i n s t i t u t i o n is 
responsible are diverse and complex. Some i n s t i t u t i o n s are only respon
s i b l e for crops, whereas others are in charge of animal science programs. 
In other i n s t i t u t i o n s , both a c t i v i t i e s are found i n the same organization. 
Generally, f o r e s t r y research is c a r r i e d out in a separate dependency of 
the M i n i s t r y of Agriculture or in an i n s t i t u t e of f o r e s t r y . 

A general c h a r a c t e r i s t i c of many i n s t i t u t i o n s i s the organization of 
research by products, such as r i c e , potatoes, wheat, cacao, o i l crops and 
c a t t l e . Research is also carried out by d i s c i p l i n e s , such as plant 
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pathology, entomology, a g r i c u l t u r a l engineering, s o i l s , and a g r i c u l t u r a l 
economics. Research programs organized by-products are strongly oriented 
toward the genetic improvement of the plants, with occasional agronomic 
stu d i e s . 

It is not unusual for an i n s t i t u t i o n to have r e s p o n s i b i l i t i e s not 
only f o r basic food products, but also for export products, which generate* revenue for the country (bananas, cacao, and c o f f e e ) , or for products 

f u r n i s h i n g raw materials for l o c a l agro-industry (cotton, o i l crops, and 
f r u i t s ) . The supply of some of these products i s short, and the govern
ment may wish to achieve s e l f - s u f f i c i e n c y . 

On other occasions, the research i n s t i t u t i o n is required to e s t a b l i s h 
a program for the development of new lands with a g r i c u l t u r a l p o t e n t i a l , as 
i n the case of the experimental stations located i n the Amazon region. 

The n a t i o n a l research i n s t i t u t i o n s must tend to a wide range of 
products grown by the large commercial farmers, e i t h e r for the i n t e r n a l 
market or for export. These groups of large farmers generally wield 
p o l i t i c a l power, exert pressure on the c e n t r a l government, and demand 
a t t e n t i o n from the research i n s t i t u t i o n to products that i n t e r e s t them, 
to the disadvantage of the small farmers who produce basic food commodi
t i e s for human consumption such as f l o u r corn, cassava, sweet potato, 
p l a n t a i n , beans, fresh corn, quinoa, barley, squash, and t r a d i t i o n a l 
f r u i t s . Analysts of a g r i c u l t u r a l development i n L a t i n America such as 
Crouch, Trigo, and Pineiro have indicated that a g r i c u l t u r a l research has 
tended to favor the dominant, large-farmer groups and that s t r u c t u r a l 
problems of the a g r i c u l t u r a l sector have impeded technological innova
tions favoring small and subsistence farmers. 

Because of the l i m i t e d a v a i l a b i l i t y of funds and the numbers of 
researchers needed to deal with a broad range of r e s p o n s i b i l i t i e s , instead 
of d i r e c t i n g t h e i r l i m i t e d resources toward a l l sectors of producers, the 
research i n s t i t u t i o n s many times y i e l d to the continual demands of the 
commercial sector or to the p r i o r i t i e s imposed by the government for s e l f -
s u f f i c i e n c y i n c e r t a i n crops. The d i l u t i o n of resources among so many 
r e s p o n s i b i l i t i e s has a negative e f f e c t on the e f f i c i e n c y of the i n s t i t u 
t i o n s . 

At times, it is unavoidable for the government to be interested 
s o l e l y in meeting t o t a l production needs in the face of an increasing 
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d e f i c i t i n the balance of payments or continual demands by the urban 
sector. Then there i s l i t t l e opportunity, i n t e r e s t , or support for focus
ing the a t t e n t i o n of the research i n s t i t u t i o n on the problems of the 
s m a l l , t r a d i t i o n a l farmers. A p o l i c y decision by the national government 
to serve the needs of the small farmers i s necessary. Though the i n s t i 
t u t i o n s carry out research that may be useful to small farmers, such 
research is l i m i t e d and often inappropriate for the actual circumstances 
of the farmers. 

L i m i t a t i o n s of the T r a d i t i o n a l Structure 
The most common strategy of a national research i n s t i t u t i o n i s to 

concentrate i t s e f f o r t s on research c a r r i e d out at the experimental s t a 
t i o n s where there are laboratory and greenhouse f a c i l i t i e s and experi
mental p l o t s . Usually l e v e l land has been selected with adequate f e r t i l i t y , 
i r r i g a t i o n , drainage, and roads. This i n f r a s t r u c t u r e allows the reduction 
of environmental v a r i a b i l i t y and the management of genetic material under 
c o n t r o l l e d conditions for carrying out s e n s i t i v e experiments. Many s t a 
t i o n s carry out regional t r i a l s in the farmers' f i e l d s to study the 
behavior of genetic material under diverse agroecological conditions or 
to i n v e s t i g a t e s p e c i f i c regional problems. There i s l i t t l e p a r t i c i p a t i o n 
by the farmers in t h i s type of experiment. The researcher maintains 
almost t o t a l control of the experimental conditions from planting to 
harvest. Information r e s u l t i n g from these studies helps the s c i e n t i s t 
to make decisions i n the advancement of a genetic program, the improve
ment of c u l t u r a l practices, or the refinement of pest control methods, 
among other important aspects. Many of the regional t r i a l s are located 
on large farms since they have better f a c i l i t i e s , and the r i s k of l o s i n g 
the t r i a l s i s reduced. 

Generally, experiments are designed to achieve maximum y i e l d s of a 
s i n g l e crop, with a high l e v e l of inputs such as f e r t i l i z e r s , p e s t i c i d e s , 
and mechanized labor. Often the technology developed is applicable to a 
s i n g l e crop or product. Problems a r i s e when the attempt i s made to 
tr a n s f e r t h i s technology to the small farmer with l i m i t e d c a p i t a l who 
uses few inputs. The production system of small farmers is very complex, 
since they usually practice multiple cropping with a broad range of 
v a r i a t i o n s and a system of r o t a t i o n that usually involves animals. Nor 
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is it rare that tree species are included as a component of the system 
f o r use as a source of firewood or construction material. Some of these 
systems are described i n the l i t e r a t u r e (2, 4). Nevertheless, most are 
l i t t l e known or have not been described. Small farmers integrate a l l 
these components into stable systems, which are not intended to maximize 
the y i e l d of the products per hectare, but to maximize t o t a l production 
of the p l o t , assure t h e i r subsistence, and decrease t h e i r r i s k . When 
possible they take any surplus to market. 

Research and extension personnel are surprised and discouraged to 
note that small farmers do not adopt new technological recommendations 
and generally consider them ignorant, backward and r e s i s t a n t to change. 
The a c t u a l problem is not in the farmer but in the a g r i c u l t u r a l services, 
which attempt to introduce new technologies without understanding the 
conditions, circumstances, or needs of the t r a d i t i o n a l farmer. There is 
more and more evidence that small farmers are receptive to technological 
innovations that increase t h e i r income and respond to t h e i r needs. Such 
is the case of the native peasants who c u l t i v a t e potatoes in the Andean 
highlands or produce vegetables for market. 

The lack of coordination between researchers and e x t e n s i o n i s t s , the 
degree of s p e c i a l i z a t i o n of researchers, and t h e i r l i m i t e d contact with 
farmers r e s u l t in a marked f a i l u r e to perceive the s i t u a t i o n and needs 
of the small farmers. 

Many research i n s t i t u t i o n s do not have s o c i a l science departments 
or only weak ones. As a re s u l t the researchers' lack of perception of 
the socioeconomic problems confronting the small farmer leads to techno
l o g i c a l recommendations that cannot be adapted to the farmer's conditions 
and needs. 

Because the production systems of small farmers are complex, t h e i r 
resources l i m i t e d , and their problems perhaps more serious than those of 
large farmers, m u l t i d i s c i p l i n a r y research teams, i n c l u d i n g s o c i a l 
s c i e n t i s t s and b i o l o g i c a l s c i e n t i s t s , should be formed. This necessity 
has been recognized in several countries with the r e s u l t that new e f f o r t s 
are being made to understand the production systems of the small farmers, 
to i d e n t i f y t h e i r l i m i t a t i o n s and problems, and to look f o r opportuni
t i e s of helping them. 
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Experience Gained from the Green Revolution, the Puebla P r o j e c t , and Other 
Sources 

During the past decade, India, Pakistan, and Mexico achieved consid
erable increases in the production of wheat and r i c e with the use of 
improved, high-yielding v a r i e t i e s to which high rates of f e r t i l i z e r could 
be applied i n areas where water was not a l i m i t i n g factor and i r r i g a t i o n 
was a v a i l a b l e . Geneticists of CIMMYT and IRRI, working with national 
s c i e n t i s t s , produced widely adapted v a r i e t i e s , r e s i s t a n t to some diseases. 
U t i l i z a t i o n of genetic material with these c h a r a c t e r i s t i c s was extended 
to other countries in Asia and L a t i n America with great success, easing 
the shortage of food commodities i n many c r i t i c a l areas of the world. 
The a p p l i c a t i o n of these technological innovations, products of a g r i c u l 
t u r a l research, to increase the production of food commodities has been 
c a l l e d the Green Revolution. 

In those areas i n which dramatic y i e l d increases were achieved, the 
governments acted determinedly to support the a g r i c u l t u r a l sector with 
i n c e n t i v e p o l i c i e s in p r i c e s , a v a i l a b i l i t y of inputs, and investments in 
i n f r a s t r u c t u r e . There has been much c r i t i c i s m that the benefits of the 
Green Revolution favored the large farmers who possessed i n f r a s t r u c t u r e 
f o r i r r i g a t i o n , who could afford to use high rates of f e r t i l i z a t i o n , and 
who had immediate access to technological information. It has been shown 
that small farmers depending upon seasonal or rain-fed conditions have 
not received the benefits of the Green Revolution. It has also been said 
that the gap has widened between the welfare of the small farmers and the 
welfare of the large farmers who use the improved v a r i e t i e s . F i n a l l y , 
the s c i e n t i s t s have been c r i t i c i z e d f o r developing technologies that 
function under favorable conditions of i r r i g a t i o n and high l e v e l s of 
inputs, w i t h i n the grasp of only the large farmers. 

Unquestionably, the most appreciable increases i n y i e l d are obtained 
i n areas with i r r i g a t i o n and where i t has been possible to use high-
y i e l d i n g v a r i e t i e s with high rates of f e r t i l i z a t i o n . When governments 
are confronted with a s c a r c i t y of food commodities and decide to increase 
production, they make decisions favoring the commercial farmer f i r s t to 
achieve s e l f - s u f f i c i e n c y in the least possible time. These decisions 
are sometimes made independently of the governmental system. In the 
case of the Green Revolution undertaken by the People's Republic of China 
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to supply food for the population, the same dramatic increases in produc
t i o n were obtained in i r r i g a t e d areas from improved v a r i e t i e s responding 
to i n t e n s i v e f e r t i l i z a t i o n . At the same time, the necessary i n f r a s t r u c 
ture was put into place. 

C r i t i c i s m s of the Green Revolution i n i t s f i r s t years were undoubt
edly exaggerated and lacked s u f f i c i e n t supporting information. Recent 
information compiled by the International Consultative Group (3) and the 
World Bank (9) c l a r i f i e s the issue. Some evidence indicates that neither 
the s i z e of the property nor the land tenure system is an impediment to 
the adoption of the new, improved v a r i e t i e s , and that the improved v a r i e 
t i e s are more productive than the t r a d i t i o n a l ones. The improved v a r i e t i e s 
and the technology for th e i r management increase the demand for hand labor. 
The income of the small farmers increases in proportion to that of the 
large farmers. The low-income consumers were the ones who benefited most 
from the new technology. The n u t r i t i o n a l benefit to the population 
r e s u l t i n g from the new v a r i e t i e s can be observed in l o c a l i t i e s that 
adopted the new technology as compared with those that did not. 

Presently government a u t h o r i t i e s , i n t e r n a t i o n a l organizations, and 
n a t i o n a l researchers are concerned about the need of the farmers who 
depend upon seasonal or rain-fed conditions to receive the benefits of 
science and technology necessary to improve t h e i r existence and to con
t r i b u t e to the development of t h e i r countries. Undoubtedly i t w i l l be 
a d i f f i c u l t task to achieve e f f e c t i v e action on the part of the state to 
supply the necessary incentives such as appropriate i n f r a s t r u c t u r e , for 
the production and marketing of commodities and on the part of a g r i c u l -
t u r a l research to focus i t s a t t e n t i o n on the problems of the small pro
ducers and to supply adequate a l t e r n a t i v e technologies f o r t h e i r actual 
circumstances. To t h i s end, other valuable experiences r e l a t i n g to small 
producers p r a c t i c i n g a system of a g r i c u l t u r e subject to the rainy season, 
such as the Puebla Project in Mexico, are mentioned. 

This project was established by CIMMYT, i n cooperation with national 
Mexican i n s t i t u t i o n s , in an area of small landholders who practiced a 
t r a d i t i o n a l system of a g r i c u l t u r e based on the c u l t i v a t i o n of corn. The 
p r i n c i p a l conclusions from these experiences can be summarized in the 
f o l l o w i n g points: 
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1. Small landholding farmers are receptive to technological change 
when i t offers them the p o s s i b i l i t y of increasing t h e i r income. 
The technology previously developed by CIMMYT and INIA was not 
adequate for t h e i r actual circumstances, and f o r t h i s reason 
the farmers r e s i s t e d adopting i t . 

2. T r a d i t i o n a l farmers are s e n s i t i v e to factors in t h e i r environ
ment and c a r e f u l l y examine the r i s k inherent i n adopting or 
changing technology. 

3. Credit and basic inputs such as f e r t i l i z e r s and pesticides must 
be available to the farmer. For t h i s reason, the i n s t i t u t i o n s 
responsible for these services must act i n an e f f i c i e n t and 
timely manner. 

4. The organization of the farmers is important for them to have 
better access to technological information and services; also, 
it gives the farmers the opportunity to c a l l attention to t h e i r 
needs more f o r c e f u l l y . 

5. The production systems of the farmer are complex and require 
understanding and attention of a g r i c u l t u r a l researchers to a l l 
components of the system, t h e i r i n t e r a c t i o n , and t h e i r r e l a t i o n 
to external factors i n f l u e n c i n g decision making. 

Some of the methodological concepts developed i n the Puebla Plan 
favoring the small farmer have been used in other L a t i n American countries 
such as Guatemala, Colombia, Honduras, and Ecuador. 

Some countries are undertaking broader e f f o r t s with small subsistence 
farmers in integrated r u r a l development in s p e c i f i c regions, with a g r i 
c u l t u r a l research, c r e d i t , and marketing a l l being part of the r u r a l 
development scheme, as w e l l as other important elements such as health 
and education (5). 

Strategies for the Development of Appropriate Technologies f o r the Small 
Farmer 

As indicated some Lat i n American i n s t i t u t i o n s are developing programs 
for the benefit of the small farmer, such as ICTA of Guatemala, ICA in 
Colombia, and INIAP of Ecuador, among others. The st r a t e g i e s followed 
i n these countries have some aspects i n common and some differences. 
The case of Ecuador is analyzed in d e t a i l in t h i s a r t i c l e . The author 
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took part in the organization of the research program in Ecuador from 
the beginning stages and p a r t i c i p a t e d in the r e s p o n s i b i l i t y of making 
i n s t i t u t i o n a l decisions. 

Since the resources a v a i l a b l e to INIAP were l i m i t e d , a loan was 
obtained from the Inter-American Development Bank to reinforce the 
research i n s t i t u t e and to e s t a b l i s h a production research program of 
b e n e f i t to the small farmers. 

In 1977, during the i n i t i a l phase of the Ecuadorian program, i t was 
considered desirable to obtain experience with several production systems 
f o r important food commodities in which Ecuador was d e f i c i e n t or which 
had p o t e n t i a l for expansion. It was also taken i n t o account that INIAP 
had research r e s u l t s that could be used in the program. For t h i s reason, 
corn, wheat, r i c e , potatoes, and dairy production systems were selected 
f o r study. 

The next decision consisted in defining areas of work, according to 
the f o l l o w i n g c r i t e r i a : 

a) Production areas were selected in inter-Andean and t r o p i c a l 
regions to obtain broad methodological information representa
t i v e of other regions of the country. 

b) Regions of low p r o d u c t i v i t y that had the p o t e n t i a l for improve
ment with the use of technological innovations and in which the 
smal3l, t r a d i t i o n a l farmer predominated were selected. In addi
t i o n , areas that had production systems based on the indicated 
crops were selected. 

c) Regions of small farmers where c e r t a i n communication f a c i l i t i e s 
already existed and preferably in which the farmers belonged to 
some association were selected. The l a t t e r aspect was c r i t i c a l 
since the success of these projects must be based upon the active 
p a r t i c i p a t i o n of the small farmers in a l l phases of the program, 
j u s t as t h e i r opinions and needs must serve to orient the 
i n v e s t i g a t i o n s . 

I n i t i a l l y , i t was decided to keep the s i z e of the projects small, 
between 20,000 and 30,000 hectares, because of the l i m i t e d resources and 
the desire to be able to change procedures. 

The a c t i v e p a r t i c i p a t i o n of CIMMYT i n terms of support and advice 
to INIAP should be mentioned. CIMMYT assigned an a g r i c u l t u r a l economist 
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to a s s i s t the production research program in the Andean region. In addi
t i o n , corn and wheat breeders worked on the development of genetic material 
having better c h a r a c t e r i s t i c s than the t r a d i t i o n a l v a r i e t i e s . It was 
agreed with CIMMYT that INIAP would f a c i l i t a t e the interchange of informa
t i o n with other countries in the Andean region. The Swiss government 
offered economic support for the corn project from the i n i t i a l phase, and 
the government of Canada endowed funds for CIMMYT's regional program i n 
c e r e a l breeding. 

Subsequent methodology included the following stages, as described in 
d e t a i l by Larrea and Moscardi (6). 

1. D e f i n i t i o n of work regions, taking i n t o consideration uniform 
agroecological zones with well-adapted production systems. 
The borders of the regions were to be adjusted with information 
from surveys and t r i a l s . 

2. Study of a representative sample of farmers from the agroecological 
zones to determine the agroeconomic conditions relevant to the 
increase of p r o d u c t i v i t y . 

3. Use of the information supplied by the sample, and in subsequent 
years by t r i a l s to evaluate desirable a l t e r n a t i v e technologies 
and to e s t a b l i s h the range of conditions under which the t r i a l s 
would be conducted. 

4. On-farm t r i a l s to obtain information on y i e l d s r e s u l t i n g from 
selected treatments at each stage of the project. The t r i a l s 
undertaken with corn and wheat were of three types: q u a l i t a t i v e , 
qu a n t i t a t i v e , and v e r i f i c a t i o n of technologies. In the f i r s t 
type of t r i a l , m u l t i f a c t o r i a l experiments were c a r r i e d out to 
determine adequate l e v e l s of inputs. In the v e r i f i c a t i o n experi
ments, information provided by other experiments was combined 
to formulate d i f f e r e n t a l t e r n a t i v e s for the farmer. This was 
a dynamic process based on t r i a l and e r r o r , p r e c i s e l y that 
followed by the farmer, with the objective of formulating 
recommendations to improve the s i t u a t i o n of the farmer. 

5. Concurrent with the on-farm t r i a l s , studies on the market for 
inputs (agrichemicals, a g r i c u l t u r a l c r e d i t ) and products 
(transport, prices) a f f e c t i n g the adoption of the recommended 
a l t e r n a t i v e s . 
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6. Economic evaluation of the a l t e r n a t i v e technologies, analysis 
of a l l date provided by the t r i a l s , surveys, and market studies. 

The system began again at the f i r s t stage with each new production 
c y c l e . In t h i s way, f l e x i b l e technologies could be formulated with the 
necessary periodic adjustments in response to the circumstances of the 
farmers. A figure is attached which summarizes the methodology described. 

During the development of the program it was necessary to make some 
changes, such as in the case of the r i c e project. A survey indicated 
that INIAP had technology a v a i l a b l e only for r i c e in i r r i g a t e d areas, 
which accounted for a small percentage of the t o t a l rice-producing area; 
the majority of the farmers required technology for rainfed regions or 
f l o o d p l a i n s . The r i c e breeding program established t r i a l s with genetic 
m a t e r i a l appropriate for these conditions. 

This project was established in an area of 30,000 hectares in the 
r i c e region around Samborondon i n the province of Guayas, an area repre
s entative of the lowland floodplains of the Cuenca system of the Guayas 
River Basin. A t o t a l of 30,000 km may be s u i t a b l e f o r development i n 
the r i v e r basin. The land in t h i s region has tremendous a g r i c u l t u r a l 
p o t e n t i a l , which is poorly developed at the present because of heavy 
f l o o d i n g in the rainy season and a lack of water in the dry season, since 
the water drains quickly to the streams and estuaries, f i n a l l y flowing 
i n t o the P a c i f i c Ocean. The peasants transplant r i c e to t h i s region when 
the water l e v e l descends s u f f i c i e n t l y . Some water i s retained i n low 
areas c a l l e d pozas or "pools," from which water can be pumped to the r i c e 
f i e l d s . Because of the closeness of the sea, s a l i n i t y presents a problem. 
Generally, the small farmers can plant only once a year. 

Since the i n i t i a t i o n of the project by INIAP in 1977 (8), technical 
cooperation was obtained from IADS, as part of a contract held by that 
organization with the government of Ecuador. IADS assigned a r i c e produc
t i o n technician to the Samborondon project through financing from the 
World Bank and support from the Rockefeller Foundation. 

To help r i c e cooperatives i n the region, short-term p r i o r i t i e s were 
established for the development of i r r i g a t i o n systems in the dry season 
and drainage in the flooding period, using e x i s t i n g i n f r a s t r u c t u r e and 
simple pumps with high-volume turbines designed by the IADS technician, 
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Dr. Lloyd Johnson. These pumps are being made l o c a l l y with funds pro
vided by the M i n i s t r y of A g r i c u l t u r e . This example demonstrates that 
a g r i c u l t u r a l research programs can be reoriented to meet the immediate 
needs of the small farmers. They can take i n i t i a t i v e s to promote r u r a l 
development while the national government organizes i t s e f f o r t s . 
Unavoidably, governmental projects require time to mature. 

INIAP p a r t i c i p a t e d in a project for small farmers c a l l e d the Quimiag-
Penique project i n the province of Chimborazo. Here, a more det a i l e d 
a n a l y s i s was made of the socioeconomic conditions of the farmers and 
family u n i t , and also of the external forces which influence t h e i r 
behavior in the decision-making process. In cooperation with technicians 
from the M i n i s t r y of Agriculture and IICA (7), INIAP and Cornell University 
have c a r r i e d out agronomic studies to improve production systems of the 
peasants. 

Requirements of the Production Research Program 
Since the beginning of the program, the d i r e c t p a r t i c i p a t i o n of the 

small farmer has been important. The small farmer takes part in the whole 
process, from the experimental t r i a l s of production components and l e v e l s 
to the v e r i f i c a t i o n of a l t e r n a t i v e technologies, in which the system used 
by the farmer i s one of the treatments. The farmers must give t h e i r 
opinions on the appropriateness of the a l t e r n a t i v e s developed and provide 
suggestions for the next series of experiments based upon t h e i r needs. 

Another important element has been the p a r t i c i p a t i o n of the exten-
s i o n i s t s from the beginning of the program in surveys, execution of 
experiments, analysis of r e s u l t s , and planning of the next experiments. 
In t h i s way a l e v e l of confidence and respect is established between the 
researcher, the extensionist, and the farmer. Many of the problems 
stemming from a lack of coordination between the researcher and the 
e x t e n s i o n i s t are due to lack of confidence and professional jealousy. 

The M i n i s t r y of Agriculture of Ecuador has responded adequately in 
terms of support for the programs since the beginning stages and has 
assigned f u l l - t i m e extension personnel to work with the researchers with 
i n i t i a l supervision by INIAP. This decision by the M i n i s t r y of A g r i c u l 
ture represented a far-reaching step in the search for adequate mechanisms 
for i n s t i t u t i o n a l coordination. 
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Problems A r i s i n g During the Development of a Research Program for Small 
Farmers 

During the i n i t i a l phase of the program, frequent meetings are 
necessary with the heads of programs and researchers to analyze the objec
t i v e s , goals, s t r a t e g i e s , and r e s p o n s i b i l i t i e s of the personnel. Some 
researchers have a negative a t t i t u d e toward p a r t i c i p a t i o n in production 
research programs, because of t h e i r preference for the work t r a d i t i o n a l l y 
c a r r i e d out at the experiment s t a t i o n . To a t t a i n the required l e v e l of 
understanding, frequent seminars and meetings of personnel are needed. 
The steady i n t e r e s t and p a r t i c i p a t i o n of the d i r e c t o r s of the i n s t i t u t i o n 
at a l l l e v e l s is of great importance for the success of the program, since 
a l l possible support is required by the c e n t r a l and regional administra
t i o n and experiment stations. The coordination and i n t e g r a t i o n of the 
a g r i c u l t u r a l and s o c i a l s c i e n t i s t s in t h i s type of program is another 
problem to be resolved, since these s c i e n t i s t s have not been accustomed 
to work together with a m u l t i d i s c i p l i n a r y focus. The economists should 
r e o r i e n t t h e i r a c t i v i t i e s to production aspects and e s t a b l i s h close con
tact with the researchers, farmers, and extensionists. Extension person
n e l may also demonstrate a jealous a t t i t u d e at the beginning of the 
program. For t h i s reason it is important that the group as a whole 
analyze the objectives and projections of the program, which in essence 
include the following: 

a) Reorganization of a g r i c u l t u r a l research to develop a l t e r n a t i v e 
technologies that help the small farmers to improve t h e i r income, 
n u t r i t i o n , and general welfare, with a contribution toward 
increased t o t a l production of basic food commodities being made 
at the same time. 

b) Reorientation of research toward closer contact with the farmers 
and with public sector i n s t i t u t i o n s to better understand the 
needs and problems of the farmer and to respond more knowledge-
ably to the needs of the country. 

c) Establishment of mechanisms of i n t e r i n s t i t u t i o n a l coordination 
and action, p r i n c i p a l l y with the M i n i s t r y of A g r i c u l t u r e , and 
e l i m i n a t i o n of b a r r i e r s preventing the coordination of collabora
t i v e f i e l d projects. 
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d) F i n a l l y , development of methodology for the generation, t r a n s f e r , 
and adoption of technology that can be used on a national scale. 

Training 
From the beginning of the program it was noted that the INIAP scien

t i s t s tended to e s t a b l i s h complicated experiments with many variables and 
l e v e l s f o r each component i n the study, following t r a d i t i o n a l research 
methodology employed at the experiment s t a t i o n s . It was also evident that 
the researchers were not trained to i d e n t i f y nonbiological constraints on 
the small farmers. For this reason, t r a i n i n g courses were set up for 
technicians i n production research to provide them with s k i l l s l i k e the 
f o l l o w i n g : 

1. I d e n t i f i c a t i o n of b i o l o g i c a l and economic r e s t r i c t i o n s and 
l i m i t a t i o n s a f f e c t i n g the small farmers. 

2. Training in basic production systems in which the technicians 
carry out a l l phases of the c u l t i v a t i o n practices. 

3. Training in basic a g r i c u l t u r a l research methodology, p r i n c i p a l l y 
in experimental design and on-farm execution f o r v e r i f i c a t i o n of 
technology. 

4. Methodology for economic analysis of experimental data to formu
l a t e a l t e r n a t i v e s . 

5. P r i n c i p l e s of market a n a l y s i s , production costs, investments, 
etc. 

6. Basic communication techniques. 
INIAP researchers and extensionists from the M i n i s t r y of Agriculture 

were selected for these courses. Later, technicians s p e c i a l i z i n g in 
c r e d i t , marketing, and i r r i g a t i o n were included, among others. The 
courses ran for the duration of a complete crop cycle. In the case of 
crops such as f l o u r corn of the inter-Andean region, which requires nine 
months u n t i l harvest, the p a r t i c i p a n t s were brought together during four 
important phases of c u l t i v a t i o n from planting u n t i l harvest. The p a r t i c i 
pants were required to carry out a l l the tasks of c u l t i v a t i o n . The 
classes were organized so that no more than 20% of the time was spend on 
theory and 80% of the time was devoted to the experiments in the farmers' 
f i e l d s . CIMMYT has been p a r t i c i p a t i n g a c t i v e l y i n the production courses 
dealing with the c u l t i v a t i o n of corn. 
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Following the termination of the experiments, the p a r t i c i p a n t s 
analyzed the re s u l t s and organized f i e l d days for the farmers of the 
region. This exercise gave them prac t i c e for future extension a c t i v i 
t i e s . Based on these experiences, some young professionals made plans 
f o r future postgraduate t r a i n i n g in production research. 

The content of advanced t r a i n i n g programs in production research 
should be c a r e f u l l y analyzed. Technicians should receive broad agronomic 
t r a i n i n g , permitting them to recognize b i o l o g i c a l constraints to increased 
y i e l d s and to carry out the necessary research to solve the problems. In 
a d d i t i o n , the production technician should receive t r a i n i n g i n some p r i n 
c i p l e s of the s o c i a l sciences, such as economic analysis of agronomic 
data, marketing p r i n c i p l e s , production cost a n a l y s i s , and p r i n c i p l e s of 
a g r i c u l t u r a l communication. The organization of postgraduate t r a i n i n g 
w i l l require cooperation between an i n t e r n a t i o n a l i n s t i t u t i o n and a 
n a t i o n a l i n s t i t u t i o n i n L a t i n America. 

The Need to I n s t i t u t i o n a l i z e the Program 
From the beginning it was evident that it was not possible to operate 

the project under the d i r e c t r e s p o n s i b i l i t y of the crop programs, either 
because of l i m i t e d personnel or because of a lack of understanding of the 
e s s e n t i a l requirements for an a c t i v i t y of t h i s sort. Most importantly, 
the t r a d i t i o n a l organization of d i v i s i o n s by products or d i s c i p l i n e s did 
not f i t the production research needs of the small farmers. Although the 
t r a d i t i o n a l strategy works w e l l in the development of s p e c i f i c technolo
g i e s , i t does not succeed when the components of complex production 
systems must be integrated, as in the case of multiple or associated 
crops such as corn and beans, root crops, cereals, and animals, as w e l l . 
For t h i s reason, INIAP decided to e s t a b l i s h a s p e c i a l research program 
in production with i t s own personnel who had received the t r a i n i n g 
described. The need arose to e s t a b l i s h coordination and l i a i s o n with 
the research programs of the experiment s t a t i o n . ICTA of Guatemala also 
established an agroeconomic unit of a m u l t i d i s c i p l i n a r y nature to work with 
the small farmers, as did ICA of Colombia, among other L a t i n American 
i n s t i t u t i o n s . 
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According to INIAP the production researchers should l i v e in the 
region selected for the project so that the technicians could e s t a b l i s h 
c l o s e r contact with the farmers and with the community and, above a l l , 
so that they could obtain a better perception of the problems and needs. 
A s p e c i a l incentive system with a bonus in salary according to geographic 
l o c a t i o n , l i v i n g expenses, and the opportunity f o r postgraduate studies 
a f t e r 2 or 3 years of service was developed. The response of the young 
personnel to the program was very favorable. Regular v i s i t s and consul
t a t i o n s w i t h the personnel of the experiment s t a t i o n , as w e l l as frequent 
v i s i t s of the researchers to the production regions, were organized. 

I n s t i t u t i o n s of the public sector reacted favorably to the program 
and frequently requested INIAP to designate technicians in production 
research f o r other regions in the country, e s p e c i a l l y for r u r a l develop
ment projects underway or for new projects to be i n i t i a t e d . 

Implications for the National Research I n s t i t u t i o n 
Upon the i n i t i a t i o n of a production research program focusing on 

the small farmer, various issues with important implications f o r the 
organization of the research a r i s e . 

1. A continuous system for the feedback of information to the 
c e n t r a l research programs is established to i n d i c a t e to the 
center whether the technology being developed by the breeders 
and the agronomists is relevant to the needs of the small 
farmers. New research is required to solve the problems of 
the small producers d i f f e r e n t from those of the more-favored 
large farmers. I n i t i a l l y i n the pr o j e c t , the need for early 
corn v a r i e t i e s stood out. These v a r i e t i e s were e s s e n t i a l for 
the semiarid regions of Manabi in the Ecuadorian t r o p i c s and 
f o r areas with long dry periods in the highlands, since the 
t r a d i t i o n a l long-cycle v a r i e t i e s have demanding production 
requirements. The necessity arose for corn v a r i e t i e s with 
s t i f f s t a l k s , which would perform w e l l i n as s o c i a t i o n with 
beans and would support the weight of the crop at harvest. 
Some improved corn v a r i e t i e s developed by INIAP were rejected 
because they would not support the weight of the beans. The 
i n t e r n a t i o n a l centers were also requested to develop corn 
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genotypes adequate for a s s o c i a t i o n , a mechanism of information 
exchange being established with the i n t e r n a t i o n a l centers. The 
corn and bean v a r i e t i e s grown by the small farmer associate 
w e l l , but p r o d u c t i v i t y is low. Improved v a r i e t i e s would be of 
use to the farmer. Short-cycle v a r i e t i e s would permit the i n t r o 
duction of another crop such as peas, thereby increasing the 
income of the farmers and improving t h e i r n u t r i t i o n . INIAP and 
CIMMYT researchers also noted the necessity f o r the development 
of genetic material r e s i s t a n t to ear rots and i n s e c t damage i n 
f l o u r corn v a r i e t i e s of the Andean region. Losses at harvest 
due to these problems were considerable and, in some regions, 
were so alarming that l i t t l e corn was l e f t to nourish the peasant 
family. 

Another example of the feedback e f f e c t arose in the r i c e project 
area, since INIAP lacked v a r i e t i e s adapted for u p h i l l , rainfed areas and 
f o r the floodplains where the majority of the small farmers l i v e . In 
Ecuador, the largest part of the r i c e produced comes from rainfed areas 
without i r r i g a t i o n . The needs of r i c e farmers working under seasonal or 
r a i n f e d conditions had not received enough a t t e n t i o n from the i n t e r 
n a t i o n a l research i n s t i t u t i o n s , and therefore, appropriate technology was 
not a v a i l a b l e . 

The examples c i t e d indicate the b e n e f i c i a l e f f e c t of a production 
research program for small farmers when an e f f i c i e n t feedback mechanism 
is established to reorient research. 

2. The s o c i a l unit of the i n s t i t u t i o n must be strengthened to 
integrate m u l t i d i s c i p l i n a r y teams that can i d e n t i f y the problems 
of the producer; a s s i s t in research planning; p a r t i c i p a t e in 
the execution, a n a l y s i s , and i n t e r p r e t a t i o n of the r e s u l t s ; and 
f i n a l l y , help to elaborate a l t e r n a t i v e technologies that con
t r i b u t e to the betterment of the p r o d u c t i v i t y and welfare of 
the peasants. 

3. A research program in production demands a better balance between 
the amount of research done by the experiment s t a t i o n (including 
regional t r i a l s ) and on-farm production research. The l a t t e r 
requires a greater number of f i e l d experiments. 
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4. The research i n s t i t u t e must review i t s o v e r a l l assignment of 
human and physical resources to f i l l the requirements of the 
production program. For example, the research program must 
cover h i g h - p r i o r i t y food crops, such as quinoa, cereals, fava 
beans, root crops, grain legumes, vegetables, and f r u i t s . Or, 
new research programs relevant to the small farmer must be 
i n i t i a t e d , including animal science projects, the development 
of small, a g r i c u l t u r a l machinery, simple storage systems, 
minimal t i l l a g e methods, etc. 

5. The s t a t i o n must carry out research in m u l t i p l e or associated 
cropping systems including animals to e s t a b l i s h the best combi
nations that optimize p r o d u c t i v i t y , decrease r i s k , improve the 
n u t r i t i o n of the peasant family, increase the farmers' income 
and t h e i r capacity to p a r t i c i p a t e in the market and reduce the 
erosion of t h e i r land. 

6. Through a production research program, a s u b s t a n t i a l number of 
professionals achieve a better understanding of the problems and 
needs of the producers and become capable of generating and 
disseminating a l t e r n a t i v e technologies for the improvement of 
the p r o d u c t i v i t y and welfare of the r u r a l family. The produc
t i o n research program establishes mutual respect and t r u s t 
between the researchers and extensionists working i n the f i e l d . 
The system permits the formation of a stable and integrated 
system based upon f i e l d work. Subsequently, the program can 
be broadened to include courses, and new production projects 
in other regions u n t i l the e n t i r e country is covered. The 
research i n s t i t u t e must carry out some follow-up a c t i v i t i e s to 
support the extensionists. I f the i n i t i a l e f f o r t s to e s t a b l i s h 
a production program i n v o l v i n g the farmer and the extensionist 
are not strengthened and consolidated, new f r u s t r a t i o n s may only 
widen the technological gap. 

One aspect of the program subject to d i f f e r i n g opinions is the nature 
of the f i e l d t r i a l s . Some favor the establishment of t r i a l s with l i m i t e d 
inputs from the farmer, in which increased p r o d u c t i v i t y would be brought 
about by gradual improvements in some of the components of the production 
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systems. The experiments are designed with minimal use of inputs and 
with small v a r i a t i o n s in the t r a d i t i o n a l systems. 

Others maintain that f i e l d t r i a l s c a r r i e d out by the research 
i n s t i t u t e should encompass a l l the a l t e r n a t i v e s that could increase 
y i e l d s and improve a g r i c u l t u r a l p r o d u c t i v i t y by increasing the e f f i c i e n c y 
of the technological components and eliminating b i o l o g i c a l constraints. 
The author favors the second approach. 

Resources l i m i t i n g to the farmer at any given moment can change over 
time because of new incentives in a g r i c u l t u r a l p o l i c y ; a l t e r n a t i v e tech
nologies generated through a g r i c u l t u r a l research would have to be d i s 
seminated to respond to the s i t u a t i o n . Once a l t e r n a t i v e technologies 
adapted and appropriate for each l o c a l i t y are a v a i l a b l e , the exten
s i o n i s t s can press forward with the technological innovations within the 
recommended agroeconomic boundaries. These technologies provide the 
necessary base from which the government can i n i t i a t e a production campaign 
in food commodities or other basic a g r i c u l t u r a l products in short supply. 

Implications for the Government 
The development of new, a l t e r n a t i v e technologies through research 

can contribute d e c i s i v e l y to the improvement of a g r i c u l t u r a l p r o d u c t i v i t y , 
income and n u t r i t i o n for the population, and to i t s welfare in general. 
However, without complementary actions on the part of the government in 
i t s areas of r e s p o n s i b i l i t y , the desired benefits cannot be achieved. 
These actions are the following: 

1. Far-reaching p o l i t i c a l decisions in favor of the r u r a l popula
t i o n of the country, increased investments in i r r i g a t i o n and 
drainage, secondary roads to f a c i l i t a t e the movement of har
vested crops to the market and l i n k i s o l a t e d r u r a l populations 
to the urban centers. Investments must be increased for 
e l e c t r i f i c a t i o n , water for human consumption, s a n i t a t i o n , and 
the expansion and improvement of basic community services, 
e s p e c i a l l y i n health and education. These decisions w i l l 
require great p o l i t i c a l courage to balance or i n v e r t p r i o r i t i e s 
presently favoring the urban sector because of i t s greater 
p o l i t i c a l influence. 
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2. Establishment of incentive p o l i c i e s favoring r u r a l production 
with regard to — 
a) Adequate price p o l i c i e s assuring a f a i r return to producers, 

covering production costs and providing reasonable p r o f i t s 
to meet t h e i r needs. Announcement of the new p r i c e p o l i c i e s 
should be made before planting time, so that farmers are 
aware of them and can make t h e i r decisions i n time. 

b) Regulation of marketing and trade to support farmers who 
s e l l t h e i r products at the guaranteed p r i c e s . D i s t o r t i o n s 
of the marketing system should be corrected since the i n t e r 
mediaries often obtain 30 to 60% of the p r o f i t s , should go 
to the producer or to benefit the consumer. The government 
w i l l probably have to increase storage f a c i l i t i e s to 
s t a b i l i z e the market. 

3. Provision of inputs basic to the farmer, such as seeds of the new 
v a r i e t i e s in s u f f i c i e n t q u a l i t y and quantity, f e r t i l i z e r s , and 
p e s t i c i d e s , in the production centers. Generally, the small 
farmer does not have access to the required inputs in the pro
duction centers. The a v a i l a b i l i t y of seed and f e r t i l i z e r is 
l i m i t e d and expensive. The a v a i l a b i l i t y of c r e d i t to small 
farmers must be increased to free them from the grasp of i n t e r 
mediate agents who charge usurious rates of i n t e r e s t and pay low 
prices for the farmers' products, taking advantage of the 
farmers' need to survive. A l s o , excessive bureaucratic regula
t i o n s , which are incomprehensible to the small farmer, should 
be eliminated, since they impede the transaction, add to i t s 
cost, and alienate the farmer from the b e n e f i t s of the state 
bank services. 

4. D e f i n i t i o n of agrarian reform p o l i c i e s and a c c e l e r a t i o n of the 
process to correct s o c i a l i n j u s t i c e s . T i t l e to the land should 
be given to the peasants so that they are e l i g i b l e f o r c r e d i t 
and can gain control of t h e i r own d e s t i n i e s . Above a l l , the 
state must not become the new landholder i n L a t i n America, the 
peasant being made j u s t another wage earner who has changed 
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employers. Technical assistance, c r e d i t , and marketing ser
v i c e s should be included in regional agrarian reform programs. 

5. Encouragement of the peasants to organize cooperatives or to 
strengthen the t r a d i t i o n a l communal system or any other type of 
association that permits them to improve t h e i r a g r i c u l t u r a l 
e f f i c i e n c y and to a v a i l themselves of government services. The 
association should f a c i l i t a t e t h e i r p a r t i c i p a t i o n i n the 
decision-making process for agrarian p o l i c i e s that a f f e c t them, 
e s p e c i a l l y those concerning research p r i o r i t i e s , technical a s s i s 
tance, and a l l r u r a l development issues. Generally, planning 
i n the national organizations i s done i n the name of and i n 
favor of farmers, but without t h e i r p a r t i c i p a t i o n and without 
adequate understanding of t h e i r problems, goals, and needs. 
Planning handed down from above without the required perception 
of the r u r a l r e a l i t y leads to many f a i l u r e s and wasted resources 
and does not a l l e v i a t e the stagnation of the r u r a l sector. 

Closing Remarks 
The task of increasing a g r i c u l t u r a l production to meet the needs of 

the country, as w e l l as to improve the s i t u a t i o n of the small farmers, 
requires an important policy decision on the part of the n a t i o n a l govern
ment and i t s executive branches, since i t involves r e o r i e n t i n g human and 
f i n a n c i a l resources of the small producers in the r u r a l areas. A govern
ment may decide to attend simultaneously to the needs of a whole region 
or the whole country, e s t a b l i s h i n g a s p e c i a l organization in the M i n i s t r y 
of A g r i c u l t u r e . An a l t e r n a t i v e is to s e l e c t s p e c i f i c r u r a l areas in 
which to accelerate a g r i c u l t u r a l production for the benefit of the small 
farmers. Many integrated r u r a l development projects, i n which a g r i c u l 
t u r a l research is one of the important components, have been started in 
various countries. It is intended that research be l i n k e d with other 
elements of a g r i c u l t u r a l development such as c r e d i t , t e c h n i c a l assistance, 
p r o v i s i o n of inputs, and marketing. Furthermore, some countries have 
broadened the scope of integrated r u r a l development with a d d i t i o n a l 
elements such as health, education, roads, and other types of i n f r a 
s t r u c t u r e . The nature of these integrated r u r a l development projects 
makes them much more d i f f i c u l t to administer. Whatever the type of 
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p r o j e c t , a g r i c u l t u r a l research should be a v i t a l component i n a g r i c u l 
t u r a l and r u r a l development. It may be preferable for these projects to 
begin on a small scale, which i s more e a s i l y managed and administered, 
than on a large, complex scale, the reason being the complexity of coor
d i n a t i n g m u l t i i n s t i t u t i o n a l i n t e g r a t i o n in a s p e c i f i c area, e i t h e r 
because of l i m i t e d resources or because of i n s t i t u t i o n a l jealousies in 
c e r t a i n cases. Perhaps the most important reason i s that i t i s d i f f i c u l t 
even to design adequate r u r a l development models for m u l t i i n s t i t u t i o n a l 
or m u l t i s e c t o r i a l organization. This organization should be aimed not 
only at a c t i v i t i e s in the selected region, but also toward i n t e g r a t i o n 
with the n a t i o n a l i n s t i t u t i o n a l mechanism at high l e v e l s of the public 
administration. If these i n s t i t u t i o n s are not able to work c o l l a b o r a 
t i v e l y , a g r i c u l t u r a l research by i t s e l f , as e f f i c i e n t as i t may be, cannot 
promote a g r i c u l t u r a l development. The generation of technology w i l l go 
on without i t s adequate e x p l o i t a t i o n in L a t i n America, in s p i t e of the 
apparent needs of the farmers. 

Although a g r i c u l t u r a l research can c e r t a i n l y help improve the n u t r i 
t i o n of the small subsistence farmers in marginal areas, other state 
dependencies should make the greatest e f f o r t to create nonagricultural 
employment opportunities favoring marginal groups in the r u r a l sector. 
Jobs could be created i n public works (roads, housing, and other c i v i l 
c o n s t r u c t i o n ) , i r r i g a t i o n and drainage p r o j e c t s , agroindustries, c r a f t s , 
and l i g h t manufacturing i n d u s t r i e s , among other a c t i v i t i e s . 

Undoubtedly the best opportunity for a g r i c u l t u r a l research is found 
in the extensive rain-fed areas where the small farmers p r a c t i c e seasonal 
a g r i c u l t u r e . These lands are r e l a t i v e l y f e r t i l e ; consequently, there i s 
a great p o t e n t i a l for increasing a g r i c u l t u r a l p r o d u c t i v i t y and thus 
improving the welfare of the farmer and meeting the t o t a l food requirements 
of the country. 

Undeniably rain-fed or seasonal a g r i c u l t u r e has high r i s k s due to 
changing c l i m a t i c conditions. Generally, only one harvest can be made 
per year, except where residual moisture makes a second, short-season 
crop possible. The construction of i r r i g a t i o n and drainage systems would 
enable the small farmers to c u l t i v a t e two crops per year and would reduce 
the r i s k s of l o s i n g the harvests. 
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I t i s not an easy task to reach these goals. I t w i l l be a d i f f i 
c u l t challenge for a g r i c u l t u r a l research and for the state i n s t i t u t i o n s , 
r e q u i r i n g important decisions with great p o l i t i c a l i m p l i c a t i o n s . 

Strategies applied in developing countries to increase a g r i c u l t u r a l 
production are of l i m i t e d use because of i n s t i t u t i o n a l inadequacies in 
the a g r i c u l t u r a l sector and complex socioeconomic problems a f f e c t i n g the 
small farmers. Each country must develop i t s own s t r a t e g i e s , perhaps 
r e q u i r i n g new a g r i c u l t u r a l p o l i c i e s to accelerate production and, above 
a l l , to benefit the small farmer. The strategy described in the present 
a r t i c l e represents a step forward and an a d d i t i o n a l a l t e r n a t i v e in the 
search f o r i n s t i t u t i o n a l s t r a t e g i e s . 

The present s i t u a t i o n of extreme poverty and despair of the r u r a l 
s e c t o r , s c a r c i t y of food, continual importation, and s o c i a l tension in 
the urban areas due to peasant immigration does not presage an encour
aging future f o r p o l i t i c a l s t a b i l i t y in the developing countries; nor 
does it help e s t a b l i s h a s o l i d basis for a society in which equal oppor
t u n i t i e s are offered t o a l l c i t i z e n s . 
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Figure 1. Research Procedures for the Generation of A l t e r n a t i v e 
Technologies. 
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