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Abstract: This paper analyzes the development of biological innovations in rice production in the XX 
century. It explores the link between the process of varietal change in US agriculture and 
varietal innovations developed by the Rockefeller Foundation agricultural programs in Mexico and 
the International Rice Research Institute (IRRI) at Philippines after WWII. It comprises a global and 
national-scale study of changes in using high-yielding varieties in tropical agriculture. 
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1. Introduction 

Varietal selection in plants has been underestimated on studies regarding technological 
change in agriculture, as evidences a comparison with the attention given to the processes of 
mechanization and the use of chemical fertilizers by economists and historians. Although it 
can be classified as a “minimalist” history, from our point of view an understanding of varietal 
selection is critical to evaluate the transformations experienced by Third World since the 
second half of XIX century. By and large, studies on the use of machinery and fertilizers leave 
aside that innovations adopted under specific technical limitations in many cases depend on 
the plants capacity to optimize nitrogenous fertilizers or by their adaptability to be harvested 
with machinery. Therefore, understanding the creation of high yielding varieties is key to 
comprehend the big structural change during XX century, namely the energetic transition in 
agriculture.  
 
This paper analyzes how varietal change evolved in modern agriculture through exploring 
three questions. Firstly, which were the main characteristics of genetic exchange among 
agricultures and continents between the last decades of the XIX century and the World War 
II. In order to answer this question, it takes into account the case of wheat agriculture in 
United States, the Rockefeller Foundation agricultural program in Mexico and the genetic 
selection of rice in Asia. Secondly, it explores the main changes that took place in these 
exchange process since the postwar. In order to answer this question, I will use the process of 
genetic selection in rice as was implemented in Philippines by the International Rice Research 
Institute (IRRI). Thirdly, how these processes were reflected in a tropical and small-scale 
agriculture, such as the Costa Rican rice sector. 

2. The spread of seeds and the intercontinental genetic exchange before World War II 

2.1  The Leading Role of Wheat Agriculture in United States 

Wheat production was the “spearhead” of modernization experienced by the United States 

agriculture during the first half of the XX century, in regards to the processes of 
mechanization or chemical fertilization, as well as in varietal selection. Thus, the history of 
wheat agriculture was one of exchanges and introductions of multiple seeds from  other 
countries (Olmstead and Rhode, 2002, 929-966). According to Dana G. Dalrymple, genetic 
selection of wheat in United States went through three stages. During the first stage, wheat 
seeds were introduced to United States; a second phase consisted in the crossing among 
seeds introduced in the previous stage; and a third phase of genetic selection through 
hybridization. The first two stages coexisted until the 1940s, and from that decade on began 
the third stage (Dalrymple, 1985, 1067-1073; Harlan, 1976, 26-42). 

 
The history of the introductions reveals a continuous crossing of plants and genes from 
overseas. For example, Red Fife wheat variety was introduced from Canada in 1860, which 
later became the parental bases for the Marquis variety (Morrison, 1960, 182-188). The 
Arnautka variety, originally from Russia, was adopted at the same time, while Baart and 
Federation varieties, which came from Australia, were introduced decades later. The Turkey 
variety introduced in the 1870s, from Russia, was brought by Mennonites during the second 
half of XIX century. The latter adapted to the agro-ecological context of The Great Plains, 
where it became one of the most important varieties between 1919 and 1939 (Schmidt, 
1974, 158-172; Quisenberry and Reitz, 1974, 98-110). The selection of varieties was done 
at the producer’s level or in state agricultural experimental stations; the former was 
responsible for varieties like Fultz, while the latter, as Kansas State Agricultural Experiment 
Station, was responsible for the Kanred variety in 1911(Dalyrmple, 1980, 18). Likewise, 
Fulcaster wheat was an example of a hybrid created by producers from a cross between the 
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Fultz and Lancaster varieties. Alternatively, Ceres variety was a hybrid created in the first 
decades of XX century by North Dakota Agricultural Experiment Station (Dalyrmple, 1980, 18). 
 
As indicated by Dalrymple, the dominant tendency for hybridization since 1940  was  the  
introduction  and  crossing  of  short  or  semi-dwarf  varieties, imported from Japan and linked 
to Daruma variety. The most representative variety of this type of wheat was the Norin 10, 
which particular history revealed the intercontinental exchange of seeds between the United 
States and Asia. A Daruma line, the Shiru Daruma, was crossed in Japan with Glassy Fultz 
variety from the United States in 1917, originating Fultz-Daruma variety. The Norin 10 was also 
the result of these intercontinental exchange: Japanese scientists crossed the Fultz Daruma 
variety with the Turkey, imported from United States. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Fig 1. Genealogy of Norin 10 Wheat (Reitz and Salmon, 1968, 687). 

3. Borlaug and Wheat Genetic Improvement in Mexico 

The Rockefeller´s Foundation program in Mexico began its research on wheat genetic 
selection through the identification and selection of local and imported varieties in 1943 
(Matson, 2012). In the next step four varieties were selected: Supremo, Frontera, Kenya Rojo 
and Kenya Blanco. The first two varieties came from the McFadden hybrids introduced from 
the United States; the last two varieties came from African lines selected by English farmers 
(Stakman et al., 1969, 83-84). The appointment of Norman Borlaug as director of wheat 
research in 1945 was decisive for the program´s success, although his first impressions on the 
outlook of wheat agriculture in Mexico were not promising. Borlaug was worried about the 
remarkable diversity of wheat seeds in  Mexico,  which  according  to  him,  was  an  obstacle  
in  his  search  for  a productive and disease-resistant variety. He also considered the 
predominance of organic and “traditional” practices among farmers as a barrier to the 
objective of agronomic research: increasing yielding. 
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Research did not generate promising results on its early years. Although there were advances 
in chemical fertilization and testing new varieties, Americans believed that the “wheat 
revolution” was impossible in Mexico unless two problems were solved. The first problem 
was the different varieties resistance to the stem rust resistance in (chahuixtle); the second 
problem, were the “poor” soils where it was sown. The genetic selection centered on the 
production of a disease resistant grain in the following years. While the soil quality problems 
led to concentrate production in the State of Sonora, in the northern part of the country, 
discarding those areas in central and southern Mexico considered inappropriate by the 
Americans. Despite the technical justification, selecting the state of Sonora was not a purely 
agro-ecological decision. The state´s wealthy elite included farmers who had a long history 
of political and commercial relations with the United States, while linked politically to the 
Mexican State during the first half of the XX century (Hewitt de Alcántara, 1978, 120-137; 
Wright, 2012, 22-49). These landowners had the resources to ease research as well as to 
adopt the new technological package. 

There were significant improvements in wheat agriculture since 1953. That year, Bourlag 
received japonica short-size wheat seeds from Orville Vogel, researcher at University of 
Washington Pullman. Among the seeds were some of Norin 10, which was identified by 
the scientist Samuel Cecil Salmon during the military occupation of Japan. Research with 
these seeds led Borlaug's team to release the first Mexican dwarf wheat plants in 1962, 
known as Pitic, Sonora and Penjamo. These high-yield hybrids were the ones introduced to 
India some years later (Perkins, 1997, 217-230). Production of these varieties may give a 
misguided perception of American research. Although genetic selection gave priority to those 
varieties offering a higher yield, later the selection was adjusted to ecological challenges, such 
as diseases. Aside from high yield and disease resistance, scientists also created varieties with 
short development cycles, resistant to drought, with less grain falling before the harvest, 
adaptability to summer sowing and insect-resistance. 

The release of varieties such as Yaqui (48-50-53), Mayo (48-54) and Sinaloa (54) raised 
momentary expectations due to the appearance of stem rust (chahuixtle) variations. The 
impact of this disease led to changing the research original objective and focus on disease 
resistance and high yields varieties. The Lerma Rojo variety was a significant advance in a 
chahuixtle resistance plant, although it was far from eradicating it. Regarding yielding, 
research sought a plant adapted in the best possible way to fertilizers, chemical fungicides, 
sowing and harvest machines, as well as irrigation. Borlaug's dwarf wheats, from Norin 10, 
achieved all purposes (Hewitt de Alcántara, 1978, 43). 

4. The Varietal Selection of Rice in Asia 

The leading tendency in the selection and genetic hybridization in rice during the XX century 
was the development of short-size varieties, with short harvesting periods and highly 
sensitive to the use of chemical fertilizers (Chandler, 1984). In this context, the more decisive 
experiences of genetic selection took place in Japan, Taiwan and Philippines from the late XIX 
century to the early decades of the XX century (Hargrove et al., 1988, 675-681; Dalrymple, 
1986, 42). After the Meiji reforms, Japanese agriculture boomed due to mechanization, use of 
chemical fertilizers and selection of rice varieties. Although these changes were only partially 
successful (specifically regarding mechanization), besides breaking the feudal social relations 
of production, it established  the  bases  for  Japan’s  agricultural  growth  during  the  late  XIX 
century. During this conjuncture were created the societies of agricultural diffusion (nodanki) 
and the societies of seed exchange (hinshukokankai) (Hayami and Ruttan, 1989, 262-263), 
while local initiatives of variety selection emerged; these changes led to the appearance of 
highly productive genetic material, characteristically short-size. 
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Fig. 2. Genealogy of Semi-dwarf Wheat Varieties Developed by N. Borlaug in Mexico 
(Schmidt, 1974, 170). 

The Shinriki variety emerged in 1877 from a selection carried out by farmers. This variety 
spread out rapidly in the western part of the country. Likewise, the Kameno-o variety 
appeared, which was grown mainly in the northern region. The spreading of these varieties 
was possible due to a stable provisioning of nitrogenous. For example, Ruttan and Hayami 
pointed out that the arrival of abundant soybean from Manchuria, between 1900 and 1910, 
influenced increasing production. Other varieties were introduced with the new century. 

One was the Ginbozu variety, released in 1907, characterized by its resistance  to  plagues  
and  insects,  as  well  as  its  sensibility  to  fertilizers. Likewise, in 1911 the Asahi variety was 
selected as substitute to the Shinriki variety, since it showed sensibility to the use of 
ammonium sulfate (Hayami and Ruttan, 1989, 264-265). In spite of these improvements, the 
production of rice in Japan  experienced  stagnation  since  1910.  Originally  State  
attention  was directed to the two colonies, Taiwan and Korea, from where the grain imports 
began. Although the substantial arrival of colonial grain reduced the rice price in local 
markets, it discouraged the process of agricultural modernization. In light of this 
panorama, government authorities strengthened agricultural research and seed selection 
programs, founding the Assigned Experiment System for wheat and rice, which objective was 
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the production of genetic varieties adapted to each region’s agro-ecological conditions. The 
varieties created under this program were denominated Norin. Wheat Norin 10, identified 
by S. C. Salmon in 1946 as pointed out above, was selected in this context (Hayami and 
Ruttan, 1989, 269; Borojevic and Borojevic, 2005, 455-459). 

The evolution of varietal selection in Taiwan was closely linked to Japanese agriculture. 
Japanese authorities extended the irrigation systems in Taiwan to increase yield, under 
pressure by increasing domestic demand. Besides, they stimulated the introduction of 
japonica varieties, hardly sowed in the island before it was a Japanese colony. Before the 
arrival of the Japanese army, in Taiwan predominated rice varieties of indica type, 
characterized by high-size,  brought  by  immigrants  from  continental  China.  Japanese 
functionaries introduced their short-size varieties, although with uneven results. It was not 
until the 1930s that they managed to develop varieties characterized by low-size, high yield, 
good-quality grain and two harvest a year. These varieties received the name of ponlais. 
 
Japanese and Taiwanese rice agricultures were so closely interrelated that there were plenty 
of genetic interactions and exchanges.  Grain production in Philippines was also influenced by 
its metropolis: United States of America. The varietal development there during the second 
half of the XX century began with the creation of the International Rice Research Institute 
(IRRI) in 1960, financed by the Ford Foundation, the Rockefeller Foundation and the Philippine 
government (Chandler, 1992). The IRRI began with ambitious processes of selection, taking as 
examples the Japanese and Taiwanese experiences (Chandler, 1984, 39). The Ford Foundation 
and the IRRI hired Henry M. Beachell, an expert in varietal selection with field experience in 
Texas, where he worked for the US Department of Agriculture. Beachell, born in Nebraska, 
graduated from his native state university and with studies at the University of Kansas, had an 
outstanding career in genetic selection of rice, producing varieties like Bluebonnet and Texas-
Patna, which were distributed in the United States and Latin American countries. 

In addition to Beachell, the IRRI hired Peter R. Jennings, a scientist graduated from the 
University of Purdue, and T. T. Chang, geneticist with experience in the selection of rice in 
Taiwan. IRRI’s scientists brought from Taiwan  seeds  of  Taichung  Native  1  variety,  popular  
among  local farmers because it offered high yield. They did the same thing with its 
ancestor, the Dee-geo-woo-gen, as well as with a dwarf variety named I-geo-tse, with 
high resistance to diseases (Dalyrmple, 1980, 19). They crossed these genetic materials and 
the most promising result was with an indica variety from Indonesia named Peta (Hargrove 
et al., 1988, 676). The product was the IR- 288-3, which was the basis for the IR8, the 
variety considered as “the miracle of rice” in Asia, due to its high yield (Chandler, 1984, 41). 

5. The Institutional Spread of Seeds and the Intercontinental Genetic Exchange after 
1960 

A new geopolitical context was behind the creation of IRRI at Philippines in  1960.  Asia´s  
population  grew  notoriously,  there  was  a  strong  Soviet presence, the Chinese 
Revolution had succeeded; all these factors increased the risk of social unrest and 
revolutions. In order to avoid famines and social instability in the continent, the United 
States design a containment strategy based in an increase in food production. In these 
geopolitical context, the increase in rice production – a staple food in Asia – faced agro-
ecological challenges, which led American scientists to consider research in genetic selection 
from Australia, Japan and Southern United States. They recognized that genetic diversity as 
the key in creating an ideal type of tropical rice plant, a dream plant. 
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During the early years, IRRI’s researchers faced the challenge of combining successfully the 
best characteristics of two groups of rice varieties: japonica and indica. In an article published 
by Crop Science in 1964, Peter R. Jennings mentioned the “unfortunate paradox” that yield in 
Southeast Asia – a focus of genetic diversity in rice – was low (between 1 and 1.5 tons 
p/hectare), as compared to countries like Japan or United States, with yields above 3 tons 
(Jennings, 1964, 13-15). According to him, it was not enough neither importing short straw 
varieties like japonica, nor the indica ones abundant in Southern United States. He believed 
that “the ideal type” of tropical rice plant should share qualities from both groups of 
varieties, avoiding unwanted features (Jennings, 1964, 14). Indicas varieties, for example, 
were known for their high size and higher resistance to pests and diseases, in addition to 
endurance to weather variations. However, they had a light response in terms of yields to 
chemical fertilizers application, due to overgrowth by nutrient application. On the other hand, 
japonica varieties were short size, bending-resistant and sensitive to chemical fertilization, 
though they were susceptible to pests and diseases, only with the limitation that japonica 
grain was short and wider than the indica varieties. Besides that, once cooked, the japonica 
grain was sticky and glossy, hindering its acceptance in markets used to long-grain indica 
ones, such as in Southeast Asia (Chandler, 1984, 19-20). 

IRRI’s researchers focused on a varietal selection program implemented in Southern 
United States since the 1920s. Using indica and japonica varieties, the American program 
produced several crosses highly sensitive to application of chemical fertilizers. Rice 
genetic researchers – based on studies developed in Japan, Italy and United States – 
proved that “dwarfism” was the key element in creating a productive plant. In his 1964 
article, Jennings pointed out that higher yields would be achieved through genetic 
selection of straight, semi- dwarf plants with smaller leaves, so the plant could accumulate 
solar light more efficiently. Efforts were focused on this goal during the following years, 
apparently with significant success. In words of a well-known researcher, the 
development of semi-dwarf  varieties and its rapid commercial expansion  in Third 
World during the next decades constituted the most significant event in the progress 
of modern agriculture (Athwal, 1971, 17). 
 

 
Fig. 3. Genealogy of Semi-dwarf Varieties of Rice Developed by the IRRI (Dalyrmple, 1980, 32) 
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Why was the potential of the semi-dwarf plants recognized belatedly?  To begin with, as 
pointed out by Jennings, japonica varieties offered a grain quality not precisely preferred by 
consumers of tropical regions, used to the grain of indica ones. Secondly, varietal selection 
main goal was not yield increase in tropical agricultures before World War II. Therefore, this 
concern gained political relevance until the explosive population growth in Third World during 
the 1960s. Another institutional reason was that transnational companies producing chemical 
fertilizers consolidated the market of agricultural provisions until World War II. The semi-
dwarf rice varieties (as well as the semi-dwarf wheat varieties from Borlaug) were the 
“vegetal link” for the expansion of this powerful global industry (Athwal 1971, 16-17). 
 
Another reason was the role of the IRRI as an institutional catalyst on genetic selection, as 
well as its capacity to control and manage banks of rice seeds. The financial support 
received from private foundations and the political backing of United States government 
allowed this organization to become the institutional reference on genetic selection in rice, at 
least for the Third World. Retrospectively, the IRRI became an agent which “redirected” the 
global genetic exchange of the grain. On the one hand, the Institute led the genetic selection 
towards semi-dwarf varieties and, on the other hand, distributed through its banks of germ 
plasm the desired and specific genes among continents, through an efficient system of 
integration and communication with the national research programs, such as agriculture 
ministries an institutes. It is beyond any doubt the impact  of  IRRI’s  work  in  the  
transcontinental  genetic  exchange  during  the second  half  of  XX  century.  In  a  study  
published  by  Robert  Evenson  and Douglas Gollin in the 1990s, they analyzed the IRRI’s seed 
varieties database and identified patterns and tendencies in the varietal selection 
implemented by the Institute since the 1960s. According to them, almost half of rice varieties 
released between 1965 and 1974 in the Third World and the United States had a 
predecessor in varieties produced by the IRRI. This tendency even increased to 72 percent of 
the varieties between 1981 and 1990 (Evenson and Gollin, 1997, 481). The influence of 
the Institute was reflected in the transformation of genetic selection in a gradually more 
complex process. Thus, while before 1960 a released variety was determined by around three 
local varieties in its genealogy, in the 1970s it was determined by seven or eight varieties or 
pure lines (Evenson and Gollin, 1997, 479). Finally, IRRI provided more than eight thousand 
out of 11,592 predecessors used by national programs in creating new varieties (Evenson 
and Gollin, 1997, 482). 

6. “The Miracle of Rice” in a Tropical Agriculture of the Americas: Costa Rica 

Between 1940 and 1980, three groups of varieties dominated rice production  in  Costa  Rica:  
firstly,  the  large-straw  varieties  from  the  United States; secondly, the large-straw varieties 
from Surinam; finally, the short-straw varieties (genetically related to IR8), released by the 
IRRI in the Philippines and the International Center for Tropical Agriculture (CIAT), in Colombia. 
From 1951 onwards, when a Rice Section was created in the Ministry of Agriculture and 
Industry (MAI), the national government supported the process of genetic selection with the 
objective of increasing local production in order to supply a market that, until the World 
War II, depended on the changing dynamics of world trade. By and large, the following 
paragraphs describe the sequence in varietal change.  

7. From Louisiana and Surinam: The Boom of Indica Varieties 

The group of American varieties included Fortuna, Magnolia, Zenith, Rexoro, Nira, Arkrose 
and Blue Rose. These plants were brought to Costa Rica during the first decades of the XX 
century from the Southern United States, mostly from South-eastern Texas, Arkansas and 
Louisiana. Many of these varieties were chosen and released at experiment stations in 
Beaumont, Texas, and Crowley, Louisiana (Roy Adair and Beachell, 1966, 19). Thus, Fortuna 
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was chosen in Crowley, in 1911. It was a vigorous-growth and late-maturing plant, developed 
from the Pa Chiam variety, imported from Taiwan. Magnolia was chosen in 1929 in 
Crowley, just like Nira; it was released in 1932 and with genes coming from Philippines, 
as well as Blue Rose, chosen in 1907 from a japonica variety. After World War II, Costa Rican 
agronomists preferred American varieties such as Texas Patna, Bluebonnet and Bluebonnet 
50. Texas Patna was introduced to the country in 1950 and its main features were its high 
size, long grain and its good culinary quality. Similar features were showed by Bluebonnet 
and Bluebonnet 50  varieties, chosen  by Henry Beachell  in the 1940s, at Beaumont, 
Texas. 
 
The second group of varieties came from Surinam in the mid 1950s. Dutch authorities in that 
colony were interested in modernizing and mechanizing rice production since the 1930s 
(Maat, 2001, 195-206). This interest augmented during the postwar period due to the critical 
food scarcity in the Nederland and Europe in general. In this context, researches focused on 
selecting varieties adapted to mechanization, with increasing yield and a grain quality 
compatible with European standards. Therefore the state hired Dutch scientists, mostly 
graduated from Wageningen, like J.J. Manstenbreek, J. G. J. van de Meulen and H. ten 
Have (Maat, 2001, 200-201). They selected from crosses with varieties of the United States, 
like Rexoro, Bluebelle and Lacrosse, as well as varieties from Indonesia and Philippines, among 
other countries. Among the varieties obtained by this Dutch research brought to Costa Rica 
were the Dima, SML Nagali, SML Tapuripa, SML Apura, SML Temerín, SML Gaabi, and SML 
Washabo varieties. These varieties were highly valued by Costa Rican farmers due to several 
reasons. To begin with, they were plants developed in a tropical environment, very similar to 
Costa Rica, so they could adapt ecologically to the country’s different cultivation zones. 
Secondly, their yield could reach up to three tons per hectare.   Finally, the grain was long 
and attractive for the consumer (Vargas, 1970, 5; Ministerio de Agricultura e Industrias, 1957, 
9-11). 
 

8. “Small is Beautiful”: IR-8 and the Predominance of the Short-size Variety 

The American and Surinam varieties had as common feature their large size. These plants 
were suitable for family farming, with intensive labor and for sloping lands. Besides, they 
presented a remarkable adaptability to weather changes, such as droughts or excessive rains. 
Regardless of the above, these varieties did not match the process of intensive production as 
expected. The main problems were related to a key component of the new technology: the 
use of chemical fertilization. In fact, the first problem showed by the plants was their low 
sensibility to the application of chemical fertilizers. When trying to increase yield, excessive 
fertilization produced an exuberant growth of plants, which led to their bending due to the 
wind and the corresponding reduction in yields. For example, a variety like Bluebonnet 50 had 
a positive response to fertilization in Costa Rica, provided that the quantity of 30 kg was not 
exceeded. The varieties from Surinam, like Tapuripa or Alupi had a positive response to 
between 60 and 70 kg of nitrogen per hectare (Murillo and González, 1972, 73). The second 
problem was decisive in defining how the varietal selection evolved since 1970: the excessive 
nitrogen application favored a higher susceptibility to Pyricularia disease in these plants 
(Murillo and González, 1982, 73, 109-110). 

 
The  introduction  of  IRRI’s  varieties  since  1965  brought  great expectations, particularly, 
the introduction of IR8, the “ideal type” of a modern rice plant. This variety was low-sized, 
between 90 and 100 centimeters, with short and strong stems, bending resistant if high doses 
of nitrogen fertilization were applied or if affected by wind and rains. Its leaves were short 
and erect which eased the absorption of solar light and therefore improved its photosynthetic 
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capacity. Besides, it showed tillering capacity, which favored a higher production of 
panicles per farmed area. Correspondingly, it had a high rate of grain-straw, close to 50 
percent, which exceeded the usual rate from traditional varieties, in which the grain 
amounted to a third. Finally, its photoperiod insensitivity permitted an optimal development 
in the tropics, regardless of the season when it was sown (Chandler, 1984, 41-42). Due to 
their short size, the varieties linked to IR8 solved the problem of bending, and due to their 
high sensibility to chemical fertilization, they had an increased yield over the averages of 
high-size varieties. However, after awhile it showed two limitations challenging their 
suitability. First, its grain was short and did not match  the  high-quality  standards  
offered  by  the  American  and  Surinam varieties. Secondly, right after two years of 
crop growing these varieties lost their resistance to Pyricularia (Murillo and González, 1982, 
73). Although there was an attempt to solve this weakness introducing seeds genetically 
linked to IR8 in the following years, like CICA-4 (selected by CIAT-Colombia) and the IR22 
variety, the outcome was irregular and temporary.  

 

As mentioned above, between 1960 and 1970 genetic selection faced the pressure of 
agro-ecological limitations preventing an increase in yield, the main goal of the process. What 
change enabled overcoming the above- mentioned limitations? It is my contention that the 
great change was linked to the selection of the CR 1113 variety. This variety, besides 
offering a higher yield, showed a combination of characteristics hitherto absent in short size 
varieties: resistance to Pyricularia disease and a grain quality preferred in the Costa Rican 
market. CR 1113 was a short-straw plant, with thick stems, erect leaves and good tillering. It 
bloomed between 95 and 100 days after its sowing. Although it was not completely immune 
to Pyricularia, it could overcome its presence; besides it adapted to dry land and irregular 
rainfalls. Finally, its grain had a good milling quality, reinforcing the consumers’ preference 
(Ministerio de Agricultura y Ganadería, 1975, 107). CR 1113 came from a line selected by the 
IRRI in 1969, it was a cross between IR8/2 and Pankhari 203. It was released in 1973 by a 
team of specialists, led by José Israel Murillo, Agricultural Engineer working for the 
Ministerio de Agricultura y Ganadería. In the late 1960s Murillo had done research at the 
CIAT, where he met Peter R. Jennings; he became a sort of intellectual broker for the 
introduction of genetic varieties from the IRRI and the CIAT. 

9. From Vavilov to Borlaug: An Analytical Perspective 

The most influential agricultural researchers of the XX century never met. Geographical 
distance, sociopolitical milieu and generational experience prevented the meeting of Russian 
botanist Nicolai I. Vavilov (1887-1943) and U.S.  plant  pathologist  Norman  E.  Borlaug  
(1914-2009).  Vavilov,  forty  eight years old, was director of the most important institute on 
applied botany in the USSR by 1935, and his career placed him at the pinnacle of his 
international recognition. Meanwhile, Borlaug was twenty one years old, native from the 
Midwest, with ongoing university studies and member of the Civilian Conservation Corps, a 
public employment program developed during the New Deal after the Great Depression. In 
1944, it has been a year since Vavilov died at jail in Saratov when Norman Borlaug, already a 
plant pathologist graduated from the University of Minnesota, was hired by the Rockefeller 
Foundation’s Agricultural Research Program in Mexico. 
 
The different careers of both scientists were closely linked to their geopolitical contexts. 
Between 1920 and 1935, Vavilov headed over a powerful research structure with more than a 
hundred experimental stations and thousands of employees. It also had a very extensive 
collection of seeds and plant samples gathered during his expeditions to the five 
continents. However, in spite of his prestige among the international scientific community, 
Vavilov gradually lost his power in the USSR due to pressure and persecution exerted by 
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Trofim D. Lysenko and his group, who became Stalin´s favorite scientist. Vavilov, on the 
tradition of Mendelian genetics and scientific experimentation, was accused of doing 
bourgeois science and replaced by Lysenko in 1940. He was arrested during an expedition to 
Ukraine in the same year and sent to jail; although sentenced to death the following year, the 
sentence was commuted to twenty years in prison, but he died in 1943 (Cohen, 1991, 38-46). 

 

Borlaug did not have as much recognition as Vavilov did, but he developed a professional 
career in a particular and appropriate moment and environment. In addition to his well-
known working capacity, his background allowed him to become one of the most relevant 
personalities in genetic selection in cereal research after World War II. Borlaug was part 
of scientific circles supported by the U.S government and private foundations during war 
time, when agronomic research remained the key to maintain the productive growth in the 
U.S agriculture, as to provide support to other regions, such as Latin America, producing 
rubber and other agricultural goods. Although his first significant work experience was in Du 
Pont’s laboratories, he reached the pinnacle of his career working in the Rockefeller 
Foundation. At the same time, United States acquired a leading role in Western World 
science immediately after World War II, especially in the agronomic field. Unlike Vavilov´s 
final fate, Borlaug had a flawless professional record, achieving multiple recognitions in both 
academic and political fields, such as the Nobel Peace Prize in 1970 (Dowswell, 2009). 

 
There were many differences between both scientist´s lives and work, including a whole 
generation, a political regime and an agronomic culture. Nevertheless, their scientific 
interests converged in the value and convenience of genetic diversity for the transformation 
of agriculture (Quinn, 2010). Vavilov, a pioneer in Applied Plant-geography, developed a 
theory about the original centers of cultivated plants, attempting to explain the special 
concentration of genetic richness found in certain regions of the planet. Throughout his 
tireless work at intercontinental expeditions, he created a remarkable collection of botanical 
species. Borlaug, on the other hand, quickly understood the role of genetic exchange in 
improving the processes of varietal selection, promoting an increase in wheat production. 
Once he strengthened his position in the Rockefeller Foundation’s agricultural program 
(Mexico), he developed research on crossing and selection of wheat varieties from United 
States, Russia, Africa and Japan.  Although Borlaug was less concerned about theorization 
than Vavilov, he created semi-dwarf wheat plants by the end of the 1950s, which transformed 
wheat production in Third World’s agricultures. Whereas Vavilov distinguished the 
importance of biodiversity in world agricultures, Borlaug adapted and applied agronomic 
knowledge to seize on such diversity in obtaining more productive varieties of cultivation. 
 
The epilogue in these scientists’ paths was paradoxical. Vavilov ended up being discredited 
in his milieu due to his practice of bourgeois science, according to Mendel's principles and 
modern genetics. His life reflected the history of the scientific community in the USSR, 
subjected in those years to Lysenko’s ideas, which were scientifically unsound and had 
dubious practical uses. It was not until the 1960s when Vavilov's importance was recognized; it 
is difficult to assess the impact of his demise and the support to Lysenko on the development 
of genetic selection in the USRR.  While Mendel’s principles were left aside in the Soviet 
Union, Norman Borlaug in Mexico capitalized from decades of research accumulated by 
scientists and farmers since the second half of the XIX century in the United States. Although 
in his early career he was not a wheat expert, he was born in a farm, and doubtless he 
recognized the value of practical knowledge in achieving significant changes in agriculture. His 
understanding of science was not very different of how he understood agriculture, namely as 
a process very similar to industrial production, in which theory was as important as applied 
knowledge.   That was the hegemonic conception of understanding science and agriculture, 
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without any room for dissidents.  Vavilov died in the midst of war, a particularly bloody 
conflict for the USSR and very limited positive outcomes for the regime.  Meanwhile 
Borlaug became a scientist in a war and postwar period when the United States consolidated  
his  hegemonic  position  as  economic  power.     Finally,  while Vavilov’s ideas were 
discarded under the anathema of bourgeois science, Borlaug’s technical achievements were 
recognized and earned prices decades later, during the Cold War, supposedly as a 
representative of apolitical science, although ironically utilized as a contention wall against 
communism in Asia. 

10. Seeds as Weapons 

A significant transformation in cultivated vegetal species was the backbone of the Green 
Revolution. It was the victory of low-size and high-yield plants, the triumph of a new vegetal 
architecture. The development of these varieties happened due to the genetic 
intercontinental exchange among the agricultures of America, Asia and Europe from the late 
XIX century to the first half of the XX century. This was a slow, irregular and chaotic 
process, carried out by farmers, scientists and research institutes, weakly linked at the 
institutional level. However, from this great genetic diversity developed a research process 
leading to the genetic homogenization of wheat and rice agriculture in the Third World. The 
Green Revolution revealed the extraordinary capacity of scientists and research centers to 
appropriate this genetic richness and turn it into a genetic capital, from which crosses and 
hybridizations allowed the development of high-yield varieties.  The year 1960 was the 
turning point in the dynamics of genetic wealth appropriation. Until then the intercontinental 
exchange was open and there was almost no regulation concerning seed transfer from one 
place to another. After the creation of institutes affiliated to the CGIAR (Consultative Group 
for International Agricultural Research) during the 1960s, the spread of seeds was 
influenced by these institutions’ role regarding experimentation and the development of new 
varieties, as shown by IRRI’s example and varietal selection in rice. Once these new varieties 
were consolidated began the process of  turning seeds into goods  (Kloppenburg, 2004). 

 
The most relevant characteristic in this process of agricultural change was transforming 
seeds into tools of power. The histories on the Green Revolution usually focus on the 
geopolitical game behind it, or on the impact of mechanization and chemical fertilization in 
Third World agricultures. These narratives hardly mention the role played by seeds in this 
process. However, lets remember that the geopolitical position of the United States in 
Southeast Asia at the end of the 1960s was supported by the efficiency of high-yield seeds to 
increase productivity, avoiding famines and social conflicts in rural India and Pakistan. As 
previously described, these seeds emerged from a long experimentation process, with origin 
in the changes of American and Latin American agricultures between the 1920s and 1940s. 
The cumulative result of these changes was the triumph of U.S. agronomic science in the 
Third World over its Soviet counterpart during the Cold War. Certainly, it was a victory in the 
middle of a maddened competition, scientifically speaking. Why did the country with an 
enormous and powerful institutional structure on agronomic research, as the USSR was, lost 
this battle so promptly? Perhaps some answers or hypothesis can be found through a second 
reading of I. Vavilov’s and N. Borlaug’s biographies and scientific careers. 
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