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INTSORMIL continually invests in reducing and preventing 

global hunger and poverty in developing countries.

More Than 30 Years of Excellence



ishing to expand 
the effort to 
increase worldwide 
agricultural 
production, the 

U.S. Congress in December 1975 
approved an amendment to the 
Foreign Assistance Act of 1961. 
Included in the amendment was Title 
XII, “Famine Prevention and Freedom 
from Hunger.”  A main objective 
of the new Title was to provide the 
means by which U.S. universities 
could make their expertise in science 
and technology more available to low-
income countries, and thus help them 
solve food and nutrition problems.  
One component of the Title XII 
program is “support for long-term 
collaborative university research, 
in developing countries themselves, 
on food production, distribution, 
storage, marketing and consumption.” 
Collaborative Research Support 
Programs (CRSPs) are one of the 
avenues of achieving this objective.

The Sorghum/Millet Collaborative 
Research Program (INTSORMIL) 
established in 1979 combines the 
resources and research talent of host-
country research institutions, six U.S. 
land grant universities, USDA/ARS 
and the U.S. Agency for International 
Development (USAID).  This 30-year 

report shows that the INTSORMIL 
research program is one in which 
researchers from the U.S. and host 
countries can effectively collaborate. 

Sorghum and millet are basic food 
grains for millions of people.  Most of 
them are located in the poorer nations 
of the world where economic, labor, 
soil and water resources are limited.  
The research is challenging because 
sorghum and millet production 
and use in less-developed countries 
are impeded by problems such as 
heat and drought stress, insects, 
diseases, and storage and marketing 
difficulties.  INTSORMIL has 
strived to overcome these problems 
through a collaborative program 
of research, technical assistance, 
training and institution building. 

The impacts of INTSORMIL research 
in the host countries are multiplied 
through workshops, newsletters, 
webpage updates, information 
exchanges, scientist exchanges and an 
international exchange of sorghum 
and millet germplasm.

INTSORMIL’s research program 
helps to alleviate world hunger and, 
thus, to realize the goals of USAID 
and the Board for International 
Food and Agricultural Development 
(BIFAD); INTSORMIL’s research 
applies to all farms in the world where 
sorghum and millet are grown.

The INTSORMIL team is a large 
one.  We appreciate the Grant and 
Leader with Associates Cooperative 
Agreement support from USAID.  Also 
the cooperation of the International 
Agricultural Research Centers, 
particularly ICRISAT and the USAID 
Missions, has been vital to the success 
of our collaborative research.

Institutions in the host countries 
have been able to improve sorghum 
and millet varieties and production 
techniques, food quality, farming 
systems, agricultural policy, and 
scientist training.  The results are core 
to INTSORMIL’s effort to fight hunger 
with research.

– John Yohe
INTSORMIL Program Director
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Women threshing recently 
harvested pearl millet heads 
in a village in Mali, western 
Africa.

Photo courtesy of E.A. “Short” Heinrichs

Happy Malian children 
gathered around recently 
harvested pearl millet heads 
while their mothers are 
threshing pearl millet nearby.

Photo courtesy of E.A. “Short” Heinrichs



Fighting hunger and 
poverty with research

n Zambia in southern Africa, a 
farmer can afford to build a new 
house for his family.  In Ethiopia 
in the Horn of Africa, farmers are 
using new varieties of sorghum 

and millet to feed their families.  In 
Burkina Faso in western Africa, the 
residents of a village give USAID 
and INTSORMIL the credit for 
providing new storage facilities for 
their grain crops.  In El Salvador in 
Central America, bakers experiment 
with sorghum flour in making bread. 
At several U.S. universities, aspiring 
plant breeders from Central America 
and Africa learn the ropes from 
established INTSORMIL scientists.

Despite these successes,  
INTSORMIL’s work isn’t complete.  
The challenges presented by 
climate change and the mandates 
issued by USAID’s “Feed the 
Future” initiative and by the U.N. 
Millennium Development Goals 
make the work of INTSORMIL even 
more critical.  With ample funding, 
scientists and staff members of the 
International Sorghum, Millet and 
Other Grains Collaborative Research 
Support Program (the SMOG 
CRSP, best known by its common 

name INTSORMIL) will continue 
to contribute to the world’s food 
security.  Although INTSORMIL 
scientists in the U.S., Africa and 
Central America have worked 
diligently for more than 30 years, 
they still have work to do to develop 
varieties of food grains that will 
contribute to food security among 
hungry people in Africa and Central 
America.

This report has three goals:  

To identify INTSORMIL’s 
accomplishments over the last 30 
years, 

To tell stories of farmers who 
use INTSORMIL research to 
improve their families’ lives and 
of scientists who have learned 
how to help those farmers, and 

To describe current efforts by 
INTSORMIL scientists.    

In this report, you will also find 
short explanations of processes and 
concepts central to the INTSORMIL 
objectives, such as an explanation of 

the concept of food security and of 
the process of crop rotation.

The stories were written by six  
undergraduate students in the 
University of Nebraska-Lincoln 
College of Journalism and Mass 
Communications (CoJMC), with 
the collaboration of one CoJMC 
graduate student.  All the students 
worked on the U.S. stories in the 
spring of 2010; in May 2010, three 
students accompanied me to Africa 
to see for themselves the work of 
INTSORMIL in Zambia, Ethiopia 
and Burkina Faso and to attend the 
West Africa regional meeting of 
INTSORMIL scientists.  In the fall 
of 2010, advertising students and an 
advertising professor developed a 
plan to distribute this report and to 
spread the word about INTSORMIL’s 
accomplishments over more than 
30 years.  In the spring and summer 
of 2011, a CoJMC graduate student 
worked along side three CoJMC 
faculty members in designing and 
laying out the report.

– Carolyn Johnsen 
Managing Editor
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Story by Jamie Klein & Carolyn Johnsen

A brief history 
of INTSORMIL

W
ho in the 
room has been 
trained through 
INTSORMIL?” 
Bruce Hamaker, 

Ph.D., asked, his voice amplified 
by microphone to fill the large 
conference room.

Seventeen people raised one 
hand; some jokingly raised two.  Some 
of these scientists were American, 
and some were from Burkina Faso 
and other countries in western Africa.  
It was May 18, 2010—the first day 
for the INTSORMIL West Africa 
regional meeting at the Hotel Palm 
Beach in Ouagadougou, Burkina 
Faso, and the 17 scientists with raised 
hands had either received training or 
earned an academic degree because of 
INTSORMIL. 

Since 1979, when INTSORMIL 
was established, it has helped 
hundreds of students and scientists 
earn advanced degrees and has 
helped farmers in western, eastern 
and southern Africa and in Central 
America to grow improved varieties 
of sorghum and other grains.  

INTSORMIL’s vision, as stated 
on its website, is “to improve food 
security, enhance farm income and 
improve economic activity in the 
major sorghum and pearl millet 
producing countries in Africa and 
Central America.”	

In addition, the improved 
varieties of grain have benefited 
U.S. farmers.

“The role INTSORMIL played 
in bringing germplasm back to the 

U.S. to develop greenbug-resistant 
hybrids resulted in higher yields and 
reduced pesticide costs,” INTSORMIL 
Program Director John Yohe, Ph.D., 
said in 2006, when INTSORMIL 
received a $9 million grant from 
USAID to continue its work.  By 2011, 
USAID’s awards to INTSORMIL had 
exceeded $97 million. 

In recent years, INTSORMIL 
scientists have expanded their food-
security mission by including research 
in food science efforts like making 
bread and beer from sorghum and 
research designed to create new 
markets for farmers’ grain.   

On UNL’s east campus, 
INTSORMIL offices are surrounded 
by agricultural science buildings. 
Nebraska squirrels run by the 
building in the summer, and white 
snow usually falls thickly in the 
winter.  INTSORMIL has been at 
UNL since 1979, when the CRSP was 
established.

Five INTSORMIL staff members 
provide support for scientists around 
the world.  Currently, three of 
INTSORMIL’s U.S. scientists work at 
UNL; 14 U.S. scientists work at five 
other land grant universities: Kansas 
State, Ohio State, Purdue, Texas A&M 
and West Texas A&M.  Scientists at 
the U.S. Department of Agriculture 
and in Central America and several 
African countries also collaborate 
with INTSORMIL.  All these scientists 
and staff members provide the “C” 
(Collaborative) and “R” (Research) in 
CRSP.  

“

Preparing sorghum forage and placing it in an 
open silo in El Salvador.

Photo courtesy Rene Clara Valencia
INTSORMIL collaborating plant breeder
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Yohe, who has been program 
director for 22 years, said 
INTSORMIL personnel have worked 
hard.

“The program is designed to 
cover pretty near the whole matrix of 
agriculture in the developing world,” 
Yohe said.

Since the beginning of the 
program, INTSORMIL scientists 
have worked in all regions of Africa 
and in Central America.  Until 1988, 
the program had activities in the 

Philippines and India.  Through 
the early 1990s, research was 
conducted in Brazil and Columbia. 
INTSORMIL’s work in Brazil, 
Columbia, India and the Philippines 
was ended due to budget constraints.

In 1984, Earl Leng, Ph.D., the 
first INTSORMIL program director, 
retired.  Glen Vollmar, Ph.D., served 
as program director from 1984-1988 
when he moved up to Director of 
International Agriculture Programs 
at UNL.  In 1988, Yohe was named 
director; he had been working for 
USAID as a project officer. 

In addition to its food-security 
goals, INTSORMIL develops and 
maintains relationships with master’s 
and doctoral students.  The program 
has trained 1,156 collaborating 
scientists, which include students 
from the U.S. and around the world. 

“We’ve done a lot of unique 
things over the years.  We’ve had 
some really outstanding science,” 
Yohe said. 

In addition to its current success 
in fostering deep-rooted relationships 
among dozens of collaborating 
scientists in the U.S. and in 21 
countries in Africa and Central 
America, INTSORMIL has enabled 
germplasm transfers and created 
sorghum and millet varieties that 
resist weeds, insects and drought—all 
efforts that target the problems of 
food security.  Six specific examples 
follow.

A sorghum variety valued for 

its nutritive value and drought 
resistance and released in El Salvador 
in 2004 has become popular 
throughout Central America both 
as a grain for livestock and for 
human food.  The variety, known as 
“Sureño,” was developed by the Texas 
Agricultural Experiment Station with 
INTSORMIL support.  

In 2008, Salvador Zeledon, 
an INTSORMIL scientist in El 
Salvador, won first place for a paper 
he presented at a scientific meeting 
in Costa Rica.  The paper described 
Zeledon’s work to develop a sorghum 
hybrid that would “provide economic 
benefits to producers, industrialists 
and consumers of sorghum” in 
Central America.

About 20 years ago in Zambia, 
farmers told Zambia Agricultural 
Research Institute (ZARI) 
scientists (many collaborate with 
INTSORMIL) about their problems 
with pesky birds that would peck 
away pearl millet grain in the farmers’ 
fields, depleting much of the yield.   
Farmers challenged ZARI scientists 
and plant breeders to help them find 
a way to deal with the birds.  At first, 
plant breeders suggested that farmers 
in the area plant pearl millet at the 
same time—this way the birds would 
eat some grain from each field and 
not deplete one farmer’s yield. 

ZARI research, supported by 
INTSORMIL, led to the creation of a 
pearl millet that grows with bristles 
in the panicle (grain head).  Now 1

2

3

Congress approves the Title 
XII Amendment to Foreign 
Assistance Act to establish 
the Collaborative Research 
Support Program (CRSP)

USAID releases 
planning grant for the 
establishment of the 
INTSORMIL CRSP

1975 1978

“...improve the participation of the agriculturally related 
universities in the United States’ governmental efforts 
internationally to increase world food production and provide 
support to the application of science to solving developing 
countries’ food and nutrition problems.” 

Title XII mandate

INTSORMIL 
Success Through The Years

Dr. Larry Butler (left), former INTSORMIL 
biochemist, and Dr. Gebisa Ejeta with 
sorghum seed to be sent to East Africa for 
evaluation against the parasitic weed, Striga.

Photo courtesy of Purdue University
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when birds try to peck out the grain, 
the bristles poke their eyes.  The birds 
may try again, but will soon grow 
irritated and find something else 
to eat.  The ZARI scientists met the 
farmers’ challenge.

Gebisa Ejeta, Ph.D., an agronomy 
professor and INTSORMIL scientist 
at Purdue University, won the 
World Food Prize in 2009.  Ejeta 
made important contributions to 
INTSORMIL’s mission with his 
research on Striga—a major parasitic 
weed of sorghum and pearl millet 
in Africa and in other parts of the 
world where sorghum is grown.   
Striga infestations have largely been 
eliminated in the U.S., but in the late 
1950s, Striga attacked U.S. maize 
(corn).

Lloyd Rooney, Ph.D., at Texas 
A&M University and Bruce Hamaker, 
Ph.D., at Purdue University are 
working with national programs in 
western Africa on processing and 
marketing of sorghum food products.  
Sorghum and pearl millet, traditional 
African crops, both have their origins 
in Africa. 

USAID funds INTSORMIL in 
five-year increments.  The current 
five-year grant of $12.9 million 
supports INTSORMIL’s work 
through Sept. 30, 2011.  

From 2006 to 2009, INTSORMIL 
experienced a 33 percent reduction 
in its budget.  But beginning in 
September 30 of 2009, USAID gave 
INSTORMIL a budget increase, 

which has allowed more research in 
western Africa. But with inflation, the 
program hasn’t been able to restore 
all its previous research endeavors. 

An economic study done by the 
Batelle Memorial Institute—an Ohio-
based charitable trust—analyzed 
INTSORMIL’s impact and concluded, 
in 2006: “INTSORMIL is presently 
having a significant impact through 
projects at the pilot or individual 
village level—the next step must be to 
roll these impacts out to regional and 
national scales.”

Accordingly, despite funding 
limitations, INTSORMIL scientists 
and staff have expanded their work 
into marketing and technology 
transfer, adding that effort to research 
in plant breeding, plant pathology, 
entomology and food science.

Increasing INTSORMIL’s 
visibility is part of this new effort.   
Hamaker, one of two INTSORMIL 
coordinators for western Africa, 
said one of the first steps toward 
a more recognizable program is 
to give INTSORMIL’s logo more 
prominence on INTSORMIL 
products—like bags of grain or 
vehicles purchased by INTSORMIL.   
In 2006, INTSORMIL officially 
became the “Sorghum, Millet and 
Other Grains Collaborative Research 
Support Program,” with the acronym 
of “SMOG CRSP.”  But the long-
standing program will continue to be 
called “INTSORMIL,” because that 
name has international recognition.

At the 2010 West Africa regional 
conference, Hamaker recalled 
INTSORMIL projects that started 
in the western African countries 
of Niger and Mali in the early 
1980s, with training as the main 
goal.  Hamaker expressed some 
awe at the 30-year history of the 
program: “That’s very unusual for 
a development project to last that 
long.”

4

6

USAID awards 1st grant 
to the University of 
Nebraska-Lincoln (UNL) to 
establish the INTSORMIL 
Management Entity (ME)

USAID awards 2nd grant 
to UNL for ME

1979 1984

USAID awards 3rd grant 
to UNL for ME

1991

Dr. Bourema Dembele (left), Deputy Director 
General of Mali’s Institut d’Economie 
Rurale, and Dr. Lloyd Rooney of Texas A 
& M University are long-time INTSORMIL 
collaborators.

Photo by E.A. “Short” Heinrichs
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USAID awards 5th grant 
to UNL for ME

2002

USAID awards 4th grant 
to UNL for ME

1997

magine a healthy child who skips through a 
grocery store adding food to a shopping cart. 
Now imagine a starving child who sits quietly 
while her stomach bulges from poor nutrition, 
and every bone in her body is visible.  These are 

some differences between people with food 
security and people without.
      Statistics released at the 2009 World Summit 
on Food Security said more than one billion 
people in the world experience chronic hunger. 
That would be like everyone in the United States, 
Canada, Mexico, Japan, Germany, Spain, France, 
Russia and the United Kingdom suffering from 
chronic hunger.  These hungry people need more 
than food; they need food security.
      Food is a tangible item people can see, smell, 
touch and eat.  But food is only a part of food 
security.  Food security, according to the 1996 
World Food Summit, is the ability of all people 
to “at all times have access to sufficient, safe, 
nutritious food to maintain a healthy and active 
life.”  The World Health Organization says food 
security has three parts:  food availability, food 
access and food use.

Food availability means the proper quantity of 
food is obtainable on a consistent basis.  But food 
availability relies on food access. 

People with access to food have the resources 
to acquire nutritious foods. You could give people 
a lifetime supply of doughnuts, but that wouldn’t  
 

give them food security.  They’d still lack proper 
nutrition.

Food use is the most important part of food 
security.  People know how to use food when 
they can meet their nutritional needs cleanly and 
safely.  Laying an entire uncooked meal in front 
of people experiencing chronic hunger won’t help 
them unless they know how to properly prepare 
the food. 
      Different people and organizations disagree 
on what drives food security.  Some corporations, 
like Monsanto, say their technological advances 
in agriculture will increase food security.  But 
Josh Viertel, president of Slow Food USA, says 
high-tech agriculture is causing food insecurity.   
Oxfam International says global climate change 
is reducing agricultural production and, thus, 
reducing food security.  The World Health 
Organization lists rising energy prices and 
subsidized production of bio-fuels as factors 
causing global hunger because the agricultural 
production for bio-fuels is replacing food 
production. 
      Whatever the theoretical arguments, two things 
remain factually clear.  One: Organizations like 
USAID, the World Health Organization and the 
Food and Agriculture Organization of the U.N. 
acknowledge hunger exists and are working to 
eliminate it.  Two: About one billion people didn’t 
eat yesterday, haven’t eaten today and won’t eat 
tomorrow.

Story by Caroline Brauer
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