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Sharing
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Technology

Around
the World

ince the beginning of this
century, The University of
Arizona College of Agri-
culture has been involved

heavily in international programs.
In fact, the development of Pima
cotton -one of the most lasting
varietal improvements and one on
which the agricultural economy of
Arizona still depends largely -is
the result of a cross between Egyp-
tian, Peruvian and American vari-
eties. The College and its faculty
have been involved with programs
around the world that emphasize
the development and sharing of
agricultural technology in arid and
semiarid regions. Today, the Col-
lege is recognized as a leader in
arid and semiarid lands agricul-
tural technology, management
of water and natural resources in
water -short environments, and as
a place for students from all over
the world to come to take advan-
tage of these developments.

Faculty members of the College
work in Latin America, Africa and
the Middle East on agricultural
projects, in collaborative research
and exchanges, and as advisers
sharing UA technology and ex-
periences with colleagues and
clients. They also gain valuable
insights into the systems and en-
vironments with which they are
involved.

International student enroll-
ment at the UA and in the College
is one of the highest in the United
States. Over the years, the College
has been a center of education for
several national groups of students
because of the relevance of its pro-
grams and the similarities in envi-

ronment. Many of the students
studying in the United States from
Mauritania, Cape Verde, and the
Sudan, for example, have attended
the UA. Latin America- particu-
larly Mexico -also provides many
students.

All of which is a tribute to the
dedication and commitment of
people such as Dr. John S. Nie-
derhauser, who have spent much
of their lives working to better
the conditions of people around
the world. Dr. Niederhauser and
other UA scientists are exploring
alternatives that lead to higher
food production in the hopes that
one day, the people of the world
will be able to feed themselves
better than they do today.

There are a great many con-
straints to the realization of this
dream, such as continued high
levels of population growth,
drought, the persistence of dis-
ease, political instability and eco-
nomic deterrents. But scientists
such as John Niederhauser are
committed to making the dream
happen.

Michael Norvelle, director
International Agriculture
Programs
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Drought-Ridden

Cape
Verde
Seeks Improved
Agricultural
Production
BY SUSAN M. KNIGHT

As tropical storm "Marco"
slammed into Florida's
Gulf Coast in mid -
October, toppling trees

and washing out roads, researcher
Vicki Marcarian sat in her basement
office at The University of Arizona's
Forbes Building and wondered if rain
had fallen in Cape Verde, 5,500 miles
away.

Marcarian had just left Cape
Verde, a tiny nation of 10 islands,
nine of them inhabited, 500 miles
off West Africa's coast. After two rain-
less months, the seedlings farmers
planted in July were dead or dying.

An adjunct assistant research
scientist in the UA's department of
plant sciences, Marcarian spent more
than five years in the archipelago,
assisting the newly independent
government increase agricultural
production so that the country's
300,000 citizens could become less
dependent on other nations' food do-
nations for subsistence. A Portuguese
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colony for five centuries, Cape Verde
won independence in 1975. But Cape
Verde is not as verdant as its name
might suggest, and farmers' efforts
are sometimes thwarted by the
country's fickle weather.

Marcarian's work toward the
improvement of Cape Verde's
agricultural training, research and
,management, through the Instituto
Nacional de Investigaçáo Agraria, was
supported with $5 million from the
U.S. Agency for International Devel-
opment, $2.8 million for the UA's
work. The project involved training
Cape Verdeans in areas ranging
from soil physics and agronomy to

genetics and the social sciences.
Research efforts included the identi-
fication of more heat -tolerant plants
and pollution -free methods of pest
control. Among the projects' other
accomplishments were the establish-
ment of a soil- testing laboratory and
a research library reported to be one
of the best in West Africa.

"One of the major problems of
agriculture in Cape Verde is a lack of
consistent and predictable rainfall,"
Marcarian says.

Cape Verde falls within the
Sahelian weather system -generally
dry from December to June, and wet
from July to November. The country

also lies along an intertropical front,
which determines whether Cape
Verde will have rain. These weather
patterns also drive hurricanes and
tropical storms in the southeastern
United States. Cape Verde is drier
than most of the other Sahelian
countries, with rain seldom falling in
June or July. The rainy season there
tends to start in late August, "and
you'll have two months of rain if
you're lucky," Marcarian says.

Drought conditions are common
in Cape Verde. In fact, annual rain-
falls have been below the historical
average for the past 15 years.

Last summer, rain fell in July and

farmers planted beans and corn.
"Their plants got to be 6 to 8

inches high in most areas, and then
the rain stopped," Marcarian says.
"By mid -September, most of the
plants were dead or dying and many
of the farmers did not have reserve
seeds or money to buy them for
replanting."

In the best years of rainfall, as
in 1988 -89 when Cape Verdeans
believed the drought had ended,
farmers have produced 20 percent
of the beans and corn they need.
The other 80 percent has come from
donations from the United States
and other countries with donor

(Continued on next page)

(Previous page) Field work in Cape Verde is labor
intensive.
(Above) Many Cape Verdeans live and work in
remote, rugged environments.

(Left) Vicki Marcarian with Cape Verde corn/legume
cropping program.
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programs. During bad years, when
weather is uncooperative, as little
as 3 percent of the food needs are
produced in Cape Verde.

When the project began, a pri-
mary crop for Cape Verdeans was
sugar cane, which needs little water
but also is one of the least profitable
crops.

"We decided to work on sweet
potato and cassava improvement be-
cause of their economic importance
as cash crops and also the impor-
tance in the diets," Marcarian says.
That work yielded five varieties each
of sweet potatoes and cassavas that
fared well in the Cape Verde soil and
climate.

To discover what limits agri-
cultural production, the UA depart-
ment of agricultural economics and
the Bureau of Applied Research in
Anthropology spent two years sur-
veying rural farmers on the three
most populated islands. Mark Lang -
worthy, a research scientist in agri-
cultural economics, says questions
covered family income, emigration of
family members, cropping patterns,
and conditions of agriculture produc-
tion. While Cape Verde's unpredict-
able weather is outside the farmer's
control, survey findings revealed
other problems that could be re-
solved, such as how the country's
scarce water is distributed.

The surveys also revealed that
farming families must rely on income
from work other than farming. Some
families receive remittances from
Cape Verdeans who have emigrated
to other countries for work. An esti-
mated 300,000 Cape Verdeans live in
New England, many having made
their way there on whaling ships in
the 1800s, while more than 50,000 live
throughout Europe.

At least two -thirds of the house-
holds also receive some income
from "public work fronts," groups
organized by the government to
work on projects to prevent soil ero-
sion, plant trees, build dikes and
make other improvements. The work
fronts originally were established as
"disaster relief," Langworthy says,
but they have become permanent
institutions since the islands have
experienced drought conditions
for 20 to 25 years.

Improved agriculture production
will not go far enough to turn around
Cape Verde's economy, Marcarian
says.

"At the time the project started,
the government had the idea that ag-
riculture could solve all of its prob-
lems. But I think it's pretty clear that
there are too many constraints to be
overcome for agriculture to have a
major impact on the economy. There
just isn't the land, there just isn't the

Typical small -scale agricultural operation in Cape Verde.
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water to produce enough," she says.
Langworthy says that the in-

creased agricultural productivity
can provide "a great payoff to rural
households because their level of
income is so low" But, he adds,
"for the foreseeable future, it doesn't
seem that increasing agricultural pro-
ductivity is the entire answer for the
rural poor. The resource base is just
not enough to sustain the
population."

The Cape Verde government
still places a priority on agricultural
research, watershed development,
and soil and water conservation,
Marcarian says.

"But I think it realizes now they're
going to have to try another route.
There's a turn in direction toward ex-
port development and private enter-
prise as means for exploring more
economic development," she says.

The government is now promoting
Cape Verde as an "entrepreneur
port" for trade to West Africa, as well
as focusing on tourism and light
industry.

Marcarian says, "Early in the
project, the prime minister told me
that because of the seemingly over-
whelming constraints on agricultural
production, they accept the fact they
probably never will produce enough
to meet all of their food needs. But
they continue to want to be less
dependent on other countries."

Contact Marcarian at the UA plant
sciences department, Forbes Building,
Rm. 109, Tucson, Ariz., 85721, (602)
621 -5322; contact Langworthy at the UA
department of agricultural economics,
Economics Building, Rm. 208, Tucson,
Ariz., 85721, (602) 621 -2472.



AGRES II Opens Door to
More Research in Africa
Mauritania project recognizes UA as a leader in world
farming systems research

BY JESSICA BELL

Mark Lynham
"worked all the
time" during his
four -year stay in

Mauritania, a small country on the
northwest coast of Africa. The leader
of an agricultural research project,
dubbed AGRES II, Lynham probably
would still be in the country if not for
political problems that caused many
foreign research projects to end
earlier this year.

Despite the problems in Mauri-
tania, the nearly five -year project
provided The University of Arizona

and other researchers with the expe-
rience for implementing farming sys-
tems research throughout the world.

"We are recognized now as an
important institution with regard to
farming systems research worldwide,
largely because of the Mauritania
Project," says Timothy Franken-
berger, a researcher with the UA
Office of Arid Lands Studies and
part of the AGRES II team.

Lynham, a UA research specialist
who was chief of party for the proj-
ect, says the mission was to study the
farming systems in the Senegal River

Valley at the border of Senegal and
Mauritania. People have farmed
there for centuries in a semiarid area
with short periods of rainfall in the
summer, and sometimes a short
rainy season in January.

Funded by the U.S. Agency for
International Development, the UA
portion of the project looked at the

(Continued on next page)

(Above) Mark Lynham interviews a Mauritanian
farmer about farming methods in the Senegal River
Valley.
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After annual flood waters of tP..e Senegal River
(top) recede, some Mauritanian farmers plant crops
using the residual moisture (bottom). "Recessional
agriculture" is one of three farming methods in
Mauritania.
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type of agriculture performed in the
area and at coping strategies farmers
used when crops were poor.

To do this, the UA researchers
traveled throughout the Senegal
River Valley interviewing farmers
and their families, looking at their
methods of farming from both a so-
ciological and agricultural point of
view. To aid in this, the AGRES II
project used remote sensing, a
technique that uses satellites and
aircraft to study land -use patterns. In

Mauritania, researchers took aerial
photographs and used the pictures
to study plant density and other fea-
tures of farm and grazing land.

It was not a project for anyone
wanting the creature comforts of 1990
America. Researchers found that the
best way to see what was happening
in the villages- most of which were
remote -was to keep traveling. They
would arrive in a village early in the
morning and talk to farmers who
were working in their fields. In the
late afternoon, the researchers would
head to the next village, stay the
night and be ready to go out with
the farmers the next day.

Farming in Mauritania is done in
three different ways, Lynham says.
Some farmers rely on the summer
rains to water their crops. Others use
"recessional agriculture," where re-

Researchers found
that Mauritanian

farmers had several
different ways
of surviving in

lean years.

sidual moisture from yearly floods
along the riverbank is used to grow
crops. Still others irrigate their crops
with river, lake and well water. In the
AGRES II research area, some 17,000
hectares of land flood each year.
This strategy works well for crops
such as sorghum, cowpea, millet,
corn, sweet potato, pumpkin and
squash, according to reports done
by UA researchers.

In an effort to increase crop yields
and variety, Mauritania, Senegal and
Mali formed the Senegal Valley De-
velopment Organization (OMVS) in
1974 and planned to build large dams
to control the river. One was built
near the coast to keep sea water from
streaming up river. The other was
built in Mali to create a reservoir
capable of holding 11 billion to 12 bil-
lion cubic meters of water to irrigate



farms and generate hydroelectric
power, Lynham says. The organiza-
tion also hoped to use the dams as
a way to promote barge traffic on
the river.

The dams never worked well for
the Mauritanians.

The flow of the river was too un-
predictable to ensure the constant
supply of water necessary for irriga-
tion, which hurt farmers on both
sides of the river. But the OMVS
project hurt the Mauritanians the
most because their villages were far
from major towns, which made it
difficult to get supplies such as gaso-
line, fertilizer and other equipment
necessary for irrigated agriculture.

"The Senegalese had a better
infrastructure so it worked better
for them," Lynham explains.

While the relationship between
the UA and Mauritanian researchers
is good now, the dam became a prob-
lem between the two because UA re-
searchers predicted it never would
work.

"The governments were warned
that irrigation was not a panacea and
they (UA scientists) turned out to be
right," Lynham says.

Research into recessional agri-
culture was restarted in 1986. While
farmers continued to plant reces-
sional crops even after the dam's
construction because they felt it was
the more secure cropping system, it
now is more difficult because the
dam must be opened periodically
to let forth a barrage of water that
hinders the dam's other uses.

Recessional agriculture is the
mainstay for Mauritanian farmers,
giving mid -Senegal Valley the poten-
tial to grow 72,000 hectares of crops,
though in many years there is only
enough water for 40,000, Lynham
says. Some irrigation still is done
with about 20,000 hectares planted
each year; far below the number of
hectares targeted by the government,
he adds.

Researchers found that Maurita-
nian farmers had several different
ways of surviving in the lean years.
Many work in France and other
countries and send money home to
their wives who run the farms. Be-
cause so many men work elsewhere,
60 percent to 80 percent of the farms

are run by women, researchers
found.

Others turn to charcoal- making
by cutting and burning parts of the
forest, while others gather wild
foods. Some families supplement
their income by making handi-
crafts or selling jewelry.

Because the ruling Moors have
waged a campaign against black
Mauritanians by expelling many of
the Pulaars, the people who live in
the Middle Valley of the Senegal
River, much of what the UA found
has since changed.

Although the project met an un-
timely end, its effects will have a
lasting impact on farming systems

Michael Norvelle, UA director of International Agri-
culture Programs, was the first ACRES Il leader.

research in Africa and throughout
the world, Lynham says.

"Within the country (Mauritania)
I don't see any lasting accomplish-
ments," Lynham said. "Many of
the people we trained there were
expelled."

Nevertheless, the people who now
occupy the land are similar enough
so that the same methodology can
be reused to study new groups of
people along the river.

Also, if Mauritania's agricultural
programs survive the political strife
intact, the UA project has brought
together many departments within
Mauritania so future research plan-

ning probably will be more cohesive.
Before, the country's department of
research, its agricultural extension
program and its agricultural school
were not working together. Now they
are, Lynham says.

Other benefits have come from the
project as well. Several students from
Mauritania and other West African
countries now study at the UA, ma-
joring in subjects ranging from plant
sciences to agricultural economics
and engineering to soil science.

Tucson and Mauritania became
sister cities in 1987, a project that
spawned visits of officials from
Mauritania to Tucson. Because of
the current political problems in that
country, the sister cities program
now is dormant.

"We have just made the committee
inactive, but it wasn't abolished or
anything," says Manny Ramos, a
spokesperson for the City of Tucson
Office of Boards and Commissions.

One of the more important things
to come from the ACRES II project
however, is the remote sensing work
done by Charles Hutchinson, head
of the Office of Arid Lands Studies
Arizona Remote Sensing Center.

"We were the first group to go in
with aerial video for sampling pur-
poses," says Frankenberger, who
accompanied Hutchinson on the
project. "It was an easy way to look
at what kinds of villages we wanted
to survey. From the air, you could
see the macro land -use plans that ex-
plained the micro coping strategies.
The whole project represents state -
of- the -art leadership in farming
systems research."

This kind of work in Mauritania
has meant more grants for UA re-
searchers, and opened the door to
more research in Africa. The Uni-
versity has won a similar project in
neighboring Senegal and now is pre-
paring a new project in Botswana, in
Southern Africa.

Contact Lynham, Frankenberger and
Hutchinson at the UA Office of Arid
Lands Studies, 845 N. Park Ave.,
Tucson, Ariz., 85719, (602) 621 -1955.
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John S.
Niederhauser:

A Lifetime of Dedication,
Decades of Innovation

BY JAN McCOY



ulATatching thousands
of tons of potatoes
bulldozed into New
York's Long Island

Sound some 45 years ago was one
of the most disheartening times in
John S. Niederhauser's career, but it
was also a turning point.

As an assistant professor of plant
pathology at Cornell University,
Niederhauser and an entomologist
colleague were assigned to spend
the summer of 1946 helping increase
potato production near Riverhead,
Long Island. Food production was in
critical condition in Europe following
World War II and the United States
was shipping large quantities of food
there as part of the Marshall Plan to
help Europe rebuild.

The Cornell scientists, favorable
weather, and the first widespread use
of a new insecticide called DDT, com-
bined to help double the potato crop
that year. But in the fall, Nieder-
hauser was summoned back to Long
Island by the county agricultural
agent at Riverhead.

"Along Long Island Sound, were
thousands of tons of perfectly good
potatoes in big piles, painted with
a purple dye," Niederhauser says.
"They were being pushed off into
the Sound. There was no place to
store them and nowhere to send
them; all the ships and stores were
full of potatoes.

"It made for one of the most de-
pressing feelings I've ever had. We'd
spent a year producing everything
we could and then it was piled up
and destroyed."

Two weeks later, Niederhauser
phoned George Harrar, who had pre-
viously tried to recruit Niederhauser
for the newly formed Rockefeller
Foundation Mexican Agricultural
Program.

"When he first came to see me at
Cornell, I told Harrar that the offer
was attractive but that I probably
would remain at Cornell," Nieder-
hauser says. "But the Long Island
experience triggered me off, and I
called him back and said I'd like to go
to Mexico."

Although first assigned to work
for the Mexican Department of Agri-

His work with
national programs
has dramatically
increased potato

production in
many Third World

countries, and
earned him the 1990
World Food Prize.

culture in Mexico on corn, wheat
and bean production -which he did
for 15 years -Niederhauser also
launched potato production pro-
grams in Mexico and Latin America.
The Rockefeller Foundation started
an international potato program in
the 1950s, which spread worldwide.

Today, thanks to Niederhauser,
the potato thrives in parts of the
world where it was not widely grown
before, and with rice, wheat and
corn, is one of the four major food
crops of the world.

Niederhauser's work with national
programs has dramatically increased
potato production in many Third
World countries, and earned him
the foremost international award for
achieve ment in improving the world
food system -the 1990 World Food Prize.
Founded four years ago by Norman
Borlaug, the 1970 Nobel Peace Prize
winner, the World Food Prize is
given to an individual whose work
has made a difference toward al-
leviating world hunger and malnutri-
tion. Niederhauser, 74, received the
$200,000 prize Oct. 17, 1990 at the
Smithsonian Institution in Wash-
ington, D.C. He has been an adjunct
professor of plant pathology at The
University of Arizona since 1985 and
is in great demand as an interna-
tional food production consultant.

Before Niederhauser arrived in
Mexico with the Rockefeller Founda-
tion in 1947, the potato was grown
only at high elevations or during the
dry season under irrigation.

"That first year in Mexico, I asked
° a farmer why no potatoes were

grown," Niederhauser says. "He told
me they just wouldn't grow there. I

9, thought this odd, and so I planted a
small plot of potatoes at an experi-
ment station. They were killed by a
disease known as potato late blight,
which kills the plants and rots the
tubers.

(Continued on next page)

(Above) John Niederhauser (at right) and the late
George Harrar in a Mexican potato field in the early
1950s. Harrar, the first director of the Rockefeller
Foundation Mexican Agricultural Program, recruited
Niederhauser to the program in 1947.
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THE WORLD
FOOD PRIZE

John S. Niederhauser:
A Lifetime of Dedication, Decades of Innovation

"Being young and enthusiastic,
and not bothering to check further, I
immediately wrote to my friends at
Cornell who had just released some
blight- immune potato varieties in
New York, and asked them to send
me three, 100 -pound bags of these
new blight- immune varieties: The
next spring, I went out to my farmer
friends and told them we were going
to plant potatoes and that they'd see
a miracle. They thought I was out of
my mind."

Niederhauser says the potatoes
grew well until mid -July when they
died of late blight. The Cornell vari-
eties were immune only to a few
specific races of blight found in
New York.

"Of course, I'd lost a good deal of
credibility with my friends by then,"
he says.

But the year after his first potato
trial with supposedly immune vari-
eties failed, Niederhauser planted a
small plot of potatoes at the experi-

"I went out to my
farmer friends and
told them we were

going to plant
potatoes and that

they'd see a miracle.
They thought I was

out of my mind."

ment station and secretly sprayed the
crop with a "Bordeaux mixture" com-
posed of copper sulfate, lime and wa-
ter. The mixture was developed by a
French scientist in 1882 and had been
used by European and American
farmers for many years to control
late blight.

"Protected by this fungicide, this
time the potatoes grew, flowered,
matured and produced a beautiful
crop," Niederhauser says. "Then my
Mexican colleagues said 'maybe there
is something to what this guy's been
saying.'

"So, we found out we could grow
potatoes after all," he says, "and that
experience in 1949 was the beginning
of the potato -growing industry in the
high valleys of Mexico."

With that first success in Central
Mexico, Niederhauser and his Mexi-
can colleagues moved on to the
nearby Toluca Valley and began
growing potatoes there, under spray,
of course. A few years later, that in-

One of the first potato farmers in Mexico.

When the Mexican po-
tato program began
officially in the 1950s,

John Niederhauser and his col-
leagues were impatient to get
new blight- resistant varieties
in the hands of the Mexican
farmers as soon as possible. In-
stead of presenting the farmers
with varieties identified by nu-
merals, Niederhauser gave the
varieties the names of young
women: Anita, Bertita, Conchita,
Dorita, Elenita, Fiorita, Gabriella,
and so on through the alphabet.
The potatoes were accepted
quickly by the Mexican farmers.

One variety was particularly
well- received.

"The name of the Atzimba
variety, which we first tested in
Michoacan in the late 1950s, came
from a bit of Mexican history at
the time of the Spanish conquest
in the 16th-century," Nieder-
hauser says.

The area of Michoacan where
the Tarascan Indians lived was

the only area the Spaniards were
unable to conquer in the 300
years they occupied Mexico.

The story goes that the Span-
iards invited the Tarascan king
and his five sons to a peace con-
ference. When the Indians ar-
rived, they were surrounded and
slaughtered by the Spaniards. By
"beheading" the tribe of its lead-
ership, the Spaniards hoped to
end the resistance once and for
all. But they failed to consider
the slain king's three daughters,
who organized their people and
kept the resistance alive. The
eldest daughter was named
Atzimba.

"By calling a resistant variety
Atzimba," Niederhauser says,
"it was immediately accepted
by small Mexican farmers in
Michoacan. And it didn't stop
there. Today, it is the principal
potato variety grown in Costa
Rica."

-Jan McCoy
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dustry in the Toluca Valley became
the basis for a national potato seed
program.

Today, the potato is a major crop
in Mexico. Niederhauser's work
helped increase potato production
from about 134,000 metric tons in
1948 to more than 1 million metric
tons by 1982.

But Niederhauser also was in-
trigued by the special conditions in
Mexico that made potato late blight
so severe there. He began a search
for a durable, field resistance to this
potato disease that was prevalent
throughout the world.

In the 10 years that followed that
first potato crop in Mexico, some
historic breakthroughs were being
reported by Niederhauser and his
Mexican colleagues.

They found that more than 20
wild, inedible potato species in Mex-
ico contained a durable field resis-
tance to the Phytophthora infestans
fungus, which causes late blight.
The potatoes are the survivors of an
annual battle with the fungus that
had been going on for thousands of
years. Niederhauser and his col-
leagues also found that the blight
that caused the Irish potato famine
from 1845 to 1848 had originated
in Mexico. This discovery ended a
century -long search for the blight's
place of origin.

Today, the potato
is a major crop

in Mexico.
Niederhauser's work

helped increase
potato production
from about 134,000

metric tons in 1948 to
more than 1 million
metric tons by 1982.

Was

The potato wasn't the only thing
John Niederhauser brought to Mex-
ico. He was the founder and presi-
dent of Little League baseball in
Mexico from 1954 to 1969 and the
Latin American Commissioner
from 1957 to 1969. Here's how it
all began:

"In 1954, when we were living
in Mexico City, several of our
boys were of Little League age.
( Niederhauser and his wife, Ann
Faber Niederhauser, have six
sons and one daughter.) As any
parent will tell you, it becomes
a bit of a concern as to what the
kids will do in their spare time.
Not only that, and most impor-
tant, what can families do to-
gether? So it occurred to several
of us to start a baseball league for
our sons, which we named the
Aztec League.

"We talked to some of our
ó friends in business there, and

four of them agreed to sponsor
zteams. We had tryouts and

Ñ selected teams. I coached a team;
Norman Borlaug coached a team.
The first year, the majority of the
players were from American
families living in Mexico, and
games were played at the Ameri-
can School field in Mexico City.
We didn't make any big publicity
effort; we wanted to see if it
would work. Our first year,
scores were very high and games
were not well -played. But the
game grew more sophisticated
over time. Mexican umpires
donated their time, and we had
a highly successful first season.
The games became quite a social
event. The next year, we had four
leagues: the Aztec, Maya, Toltec
and Metropolitan leagues. By
the second year, half the players
were Mexican, and by the third
year, 95 percent of the players
were Mexican, as it should be.
Today there are hundreds of
leagues all throughout Mexico.

"The Mexican Little League
spread to Monterrey in 1956. In
1957 and 1958, the Monterrey
team won the Little League
world championships in
Williamsport, Penn.

"The most important thing,
though, is that from its humble
beginnings, Little League base-
ball became a social phenomenon
in Mexico that brought families
together. Our boys look back on
their Little League days as their
golden days of growing up."

Using the resistance found in the
Mexican wild potato species, a new
strategy of breeding for late blight re-
sistance evolved, which changed the
course and success of potato breed-
ing programs all over the world. A
large group of potato cultivars with
field resistance to late blight emerged
from Niederhauser's work in Mexico

and were distributed throughout the
world, particularly in developing
countries.

These varieties, which subsistence
farmers can grow without expensive
fungicides, are one of the most prom-
ising basic food crops available to
feed the rapidly increasing popula-

(Continued on next page)
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John S. Niederhauser:
A Lifetime of Dedication, Decades of Innovation

THE WORLD
FOOD PRIZE

Weight: 100 grams
Calories: 76
Fat: .1 gram
Sodium: 3 milligrams
Water: 79.8 grams
Protein:2.1 grams
Carbohydrate: 17.1 grams
Crude fiber: .5 gram
Vitamin A: trace
Vitamin C (ascorbic acid):

20 milligrams
Vitamin B -1 (thiamine):

. 10 milligram
Vitamin B -2 (riboflavin):

. 04 milligram
Niacin: 1.5 milligrams
Calcium: 7 milligrams
Magnesium: 34 milligrams
Potassium: 407 milligrams
Phosphorus: 53 milligrams
Iron: .60 milligram

(From: Bowes and Church's Food Values of
Portions Commonly Used, 14th edition, revised by
Jean A. T. Pennington and Helen Nichols Church,

J. B. Lippincott Company, 1985.)
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tion of the world. And Niederhauser
says it promises to be a truly "green
revolution," since the greater food
production would be possible using
fewer chemical fungicides.

Niederhauser's pioneering work
with breeding blight- resistant potato
varieties continues throughout the
world.

One of the greatest contributions
made by Niederhauser is the large
number of international scientists
and leaders he has trained over the
years. His colleagues in national pro-
grams throughout the world credit
much of the progress in food produc-
tion to his involvement with national
decision makers and scientists in
field- oriented programs.

"In Mexico, my headquarters was
a converted cow stable right next to
the fields, it was symbolic of the way
we were planning and working,"
Niederhauser says. "We had scien-
tists from all over the world coming
to Mexico to study. They would par-
ticipate in a growing season. We'd
plant, hoe, cultivate, spray and har-
vest together in the fields. For many
scientists from some developing
countries, this was a new experience.
They learned to become production
people who could talk with some
authority to local farmers. There's
a whole community of scientists
who have memories of these days
in Mexico."

Several international potato
programs have sprung from
Niederhauser's early days as, what
the late George Harrar called, "the
only international agricultural re-
search center that walks around."

The Rockefeller Foundation's
international potato program that

Niederhauser carried out from 1947
to 1971, led to the creation of the In-

ternational Potato Center (CIP) in
1971. The center was established-in
Lima, Peru, following Niederhauser's
1968 meeting with Peruvian President
Belaunde Terry and his cabinet. In
1978, Niederhauser and several of his
national program colleagues in Mex-
ico and five Central American coun-
tries, designed a new strategy for

international cooperation and devel-
opment. A regional cooperative po-
tato program (PRECODEPA) now
involves 10 countries and the Interna-
tional Potato Center. Niederhauser
served as the coordinator during the
first two years of PRECODEPA, and
still is an adviser to the program.

His work has taken him to all of
the countries in Latin America, eight
in Africa, 17 in Asia, 22 in Europe
and to the Fiji Islands and Hawaii.

Last February at a meeting in
Costa Rica, Niederhauser attended a
ceremony recognizing the recent re-
lease of a new blight- resistant potato
variety, Istaru. Since this new variety

One of his greatest
contributions is the

large number of
international

scientists and leaders
he has trained over

the years.

was derived from a cooperative re-
search project with Mexico, the Costa
Rican Minister of Agriculture ac-
knowledged Niederhauser's lifetime
contribution by referring to the new
Istaru variety as one of the
Niederhauser family.

"Then the present leader of the
Mexican national agricultural pro-
gram spoke," Niederhauser says with
a smile. "He wanted to make a clar-
ification. He said, yes, the variety
was one of Niederhauser's family all
right, but it was actually one of his
granddaughters.

"He was pointing out that a lot
has happened in the years since I
left, and that they were proud of
what they were accomplishing. I
thought that was wonderful!"



"... A UNIQUE EXPERIENCE!"

John Niederhauser and a fellow worker in a field of sugar beets on a
collective farm northwest of Moscow during the summer of 1935.

After John Niederhauser graduated
in 1933 from Palo Alto Union High
School in California, he didn't

have money to attend college right away,
so he spent two years working part -time and
taking courses at Deep Springs, Calif.
In 1935 he received notice from Cornell Univer -
sity in Ithaca, N. Y, that he'd won a scholarship
that would cover tuition and room and board.

"By that time, I'd saved a little money, so I de-
cided to take my first trip to Europe before report-
ing to Cornell in the fall," Niederhauser says.

Always looking to save money, he found a
steamship line that offered a round trip to Europe
for $99. When Niederhauser inquired as to the
ship's destination in Europe, he was told, "We go
to London, Hamburg, Helsinki and Leningrad."
He chose Leningrad because it was the farthest he
could go for $99.

"When I arrived in Leningrad, I wandered
around and found a place to stay," he says. He met
a group of Russian students who were producing
the Clifford Odets play, "Waiting for Lefty," in
English as part of their cultural program. Nieder-
hauser traveled with the group for about four
weeks helping them with their English, and finally
landed in Moscow.

On one of his first days there, while walking
through Moscow's Park of Culture and Rest, he
happened upon a wheat and corn exhibit the U.S.

Department of Agriculture had sent as part of a
scientific exchange.

"By then, I was devouring every sign I saw
written in English. I was reading these signs and
a gentleman asked 'Do you speak English ?' We
started talking and he invited me to visit him at his
office the next day," Niederhauser says.

The kind gentleman turned out to be world -
famous geneticist Nicolai Ivanovich Vavilov.

When Vavilov learned that young Niederhauser
could drive a tractor, he quickly offered him a
summer job on a farm in the Ukraine. The Soviet
Union had just begun importing Ford tractors
from the United States as part of their agricultural
development -but few Soviets knew how to drive
them.

When the summer was over, Niederhauser re-
turned to Moscow and reported back to Vavilov.
The geneticist had heard good things about
Niederhauser's work.

"He asked me if I would like to go to school in
the Soviet Union," Niederhauser says. "He talked
me into cabling Cornell to see if they would
postpone my scholarship for one year, and they
agreed."

So Niederhauser spent his first year of college at
the Timuriazev All -Union Agricultural Academy
near Moscow, studying with students from all over
the Soviet Union. The second summer, he worked
on a collective farm between Moscow and
Leningrad.

Though he was offered the chance to continue
studying in the Soviet Union, Cornell refused to
hold his scholarship another year, and he went
home.

The strict study habits he learned in the Soviet
Union served him well at Cornell. In the Soviet
Union he had attended classes eight hours a
day, six days a week and studied in between. At
Cornell, he says, he felt as if he were turned
loose, with time to spare.

Niederhauser graduated from Cornell in 1939
with the highest academic average ever recorded
to that time in its College of Agriculture. He went
on to receive a doctorate in plant pathology from
Cornell in 1943, served as a plant pathologist
with the USDA for a year and was appointed an
assistant professor of plant pathology at Cornell
in 1945.

Looking back at his experience in the Soviet
Union, Niederhauser says, "At the time, I thought
what I was doing was something everyone did.
Five years later, I was able to realize 'John, that
was a unique experience!"

-Jan McCoy
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The following are excerpts from the re-
marks made by John Niederhauser upon
receiving the World Food Prize, Oct. 17,
1990, at the Smithsonian Institution in
Washington, D.C.:

Iam deeply honored to be
the 1990 laureate of the
World Food Prize. It is with
genuine feeling of both

pride and humility that I accept this
distinguished award. My feeling of
pride is based on the knowledge that
this award recognizes the contribu-
tions made by my colleagues and
friends all over the world, working
together for so many years. And I am
proud to accept this award in their
name.
... And I wish to call your attention
at this time to one very special per-

son who has been a constant source
of support and encouragement dur-
ing my career. Not only has she trav-
eled with me all over the world and
shared the satisfaction of cooperating
with our colleagues in so many coun-
tries, but she has created the home
and family that have made my life so
wonderful. Those of you who know
her are aware of how vital she has
been to whatever might have been
accomplished. I would like to intro-
duce this person who shares with
me the honor of the 1990 World Food
Prize, my wife, Ann Niederhauser.

During the past 30 years, total
potato production in the developing
countries of the world has tripled.
This is due to a 50 percent rise in the
acreage planted, and most important,
to a doubling of productivity, of the
tons produced per hectare. Today the
rate of increase for potato production
in the Third World is greater than for
any other food crop.

The success story is the result of
an international cooperative effort in-

The World Food Prize
John S. Niederhauser
1990 laureate
Established: 1986 by Norman Borlaug, 1970 Nobel Peace
Prize winner

Prize: S200,000

Previous winners: M.S. Swaminathan, former secretary of agri-
culture for India and architect of India's "green revolution" (1987);
Robert Chandler Jr., founding director of the International Rice Re-
search Institute in the Philippines (1988); Vergese Kurien, chairman
of India's National Dairy Development Board and founder of a
milk distribution system in India (1989).

Sponsor: John Ruan Foundation, Des Moines, Iowa. Previous
sponsor: General Foods Fund, Inc.

Administrator: Iowa State University in Ames, Iowa. Previous
administrator: Winrock International Institute for Agricultural
Development in Morrilton, Ark.

Number of 1990 nominees: About 250
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volving the potato farmers, scientists,
and decision makers in national pro-
grams all over the world. All of them
can take justifiable pride in these dra-
matic contributions that the potato
is making to the world food supply.

At this time I wish to call attention
to the key role played by the Mexican
national potato program, which not
only was responsible for a sixfold in-
crease in potato production in Mex-
ico from 1950 to 1980, but played a
vital role as an operating and training
base in the development of national
potato programs throughout the
Third World.
... Despite these successes, during

the past decade there has been a
tendency for potato production to
level off in many developing coun-
tries. One valid reason for this slower
rate of increase is that these coun-
tries have little or no more irrigated
land. And if the potatoes are to be
grown, they must be grown under
rainfall. And the potato varieties in
most of these countries are suscep-
tible to the most important potato
disease in the world -late blight. So,
if grown under rainfall, they must
be sprayed with chemical fungicides
to protect the foliage and the tubers.
Too often, in Third World countries,
these fungicides are either too ex-
pensive for the local farmer, or are
unavailable. Thus, any further expan-
sion in potato production is limited
by this blight -susceptibility of the
potato cultivars commonly grown
by local farmers.

During the past 40 years, the na-
tional potato program in Mexico has
developed about 25 potato varieties
that have high levels of a durable re-
sistance to late blight. Some of these
new selections have been grown suc-
cessfully without chemical protection
for 20 years by subsistence farmers
in the mountains of Central Mexico.
Resistant Mexican potato selections
have also been grown for a number
of years in other Third World coun-
tries, such as the Philippines, Nepal,
Costa Rica, and Guatemala. Though
these selections have made a sub-
stantial contribution to the food sup-
ply in these countries, they still have
an enormous unexploited potential
for food production in other coun-
tries of the developing world.



To help realize this potential, in
August 1990 a new international co-
operative project was launched by
the Mexican government, with the
collaboration of scientists from Po-
land, Netherlands, Canada, United
States, Mexico, and the International
Potato Center. This project will foster
the international testing, distribution,
and multiplication of blight- resistant
potato varieties throughout the
world, and make these promising
materials available to the small sub-
sistence farmers in any country.

John and Ann Niederhauser in Lima, Peru, in 1958.

This new project, called PIC-
TIPAPA, represents a new strategy
in international cooperation, with a
Third World country, Mexico, provid-
ing its national potato program as
the operating base for this worldwide
collaboration.

The Mexican blight- resistant
potato varieties represent the most
promising plant materials for ex-
panding world food production,
since the short -strawed, rust -resistant
wheats and the "miracle rice" vari-
eties launched the Green Revolution
a few decades ago. The Mexican
blight- resistant potato varieties could
launch a new Green Revolution,
which might be called a truly green
revolution, since it would be done
with fewer chemicals, rather than
more.

m

0

... It is obvious that merely having
enough food produced is not auto-
matically the final solution to hunger.
There are other vital problems that
result in food shortages and hunger.
But the fact that we do have an ade-
quate supply of food, does give us
some time to confront these prob-
lems. And hopefully we shall have
enough time to solve them. Certainly
there is no time for complacency.

Two of these basic restraints that
must be solved as we proceed with
our efforts to provide the world's
population with an adequate, nu-
tritious diet are population stabiliza-
tion and food distribution.
... In 1970, Dr. Norman Borlaug was
awarded the Nobel Peace Prize for
his leadership role in the Green Rev-
olution. In his acceptance speech,
in reply to some overly optimistic
comments that the problem of world
hunger was solved, he stated, "If
fully implemented, the Green Revo-
lution can provide sufficient food
for sustenance during the next three
decades; but the frightening power
of human reproduction must also
be curbed. Otherwise the success
of the Green Revolution will be
ephemeral only."

We are now entering the third de-
cade following the prophetic state-
ment. Today the world population is
more than 5 billion. By the end of
this century it will exceed 6 billion,
and hopefully will be stabilizing by
the year 2100, probably at 12 billion.
Also, it is important to realize that
about 90 percent of this population
of 12 billion in 2100 will reside in
what are now called developing
countries of the world.

Do our leaders have the informa-
tion, planning skills, and determina-
tion to implement and enforce the
policies and measures needed to
reach population stabilization by the
year 2100? During the next century,
can we feed this growing population
while establishing a sustainable agri-
culture that will preserve the quality
of our environment? Will population
stabilization be at a level consistent
with what can be fed? Positive an-
swers to these questions are urgently
needed, because the world will not
wait.

According to the United Nations'
Food and Agricultural Organization
estimates, about 20 percent of the
population in developing countries is
suffering from hunger. Yet the FAO
also affirms that there is plenty of
food produced in the world to feed
everyone, and with some to spare.
What is wrong?

The problem is one of distribu-
tion. It is beyond the scope of this
brief talk to analyze the complex rea-
sons why there is hunger in a coun-
try that can produce an abundance of
food for its people. The causes may
be economic, political, or social. But
whatever factors that contribute to
poverty in any sector of a society, are
basic causes of hunger. This is
equally true for any country of the
world, developed or developing.

How are we going to attain world
population stabilization during the
next century, and produce adequate
food for this population? How are we
going to assure that food is available
to all people? To reach these goals
will require a coordinated interna-
tional effort by dedicated leaders and
their constituencies, who understand
the critical relationship between pop-
ulation stabilization and food dis-
tribution in the conquest of hunger.

Are we equal to this challenge? As
an agriculturist who has worked in
the fields of farmers in many coun-
tries for over 50 years, I do believe
that we have soils, water resources,
climates, and technology to feed the
world as it approaches population
stabilization near the end of the next
century. However, do we have the
understanding, the dedication, and
sense of urgency to cooperate in
such a global program to feed more
people, and to feed people more.

We are living now in one of the
most exciting and critical periods in
the history of mankind. As we ap-
proach the biologic limits for what
this planet can support, we are also
more aware that we are living in one
world. And as citizens of one world,
we must all work together to have
this world without hunger, while
conserving our environment and
energy resources.

I ask again. Are we equal to this
challenge?
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BY JESSICA BELL

Rese'archers in the Office
of Arid Lands Studies
are about to embark on a
new land -use monitoring

study in Africa. This time they are
going to Botswana, a country of 1.8
million people located just north of
South Africa.

University of Arizona and other
American scientists will work there
with researchers from the Soviet
Union in an attempt to monitor
desert encroachment in productive
agricultural lands.

"The logical place to work was
Botswana because of the appropriate
conditions that exist there," says
Timothy Frankenberger, a member
of the UA research team.

The area they plan to study is
the southwest corner of the country,
where the Kalahari Desert is spread-
ing into range lands at an alarming
rate.

Using techniques that Franken-
berger and others developed during
a similar project in West Africa, re-
searchers plan to look at the current
land -use patterns there and see what
is detrimental to the environment
and what is not. From there, re-
searchers can develop alternate
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UAand Soviets Join
to Help Botswana
resource management strategies
to help stop the growing desert.

"People farm and graze animals
in this part of Botswana," Franken-
berger says. "Now cattle are moving
more and more into the southwest
areas of the country that are environ-
mentally fragile."

Because the environment is al-
ready stressed, the addition of cattle
into the region may cause wind ero-
sion that strips the land of precious
soil. Many people also are cutting
and burning areas of the forest to
make charcoal, which also may cause
erosion.

Charcoal- making is one of the
ways limited- resource farmers in
this country make enough money to
feed their families, even though they
know in the long run it is detrimen-
tal, Frankenberger says. They also
collect palm leaves to make baskets
and kill wild animals for their skins,
which they sell to tourists.

"They are trying to generate
money for themselves through the
tourist trade, but they haven't done
it in a way to effectively manage the
resources, which are all renewable.
We need to find out how flexible
their economic strategies are and
come up with viable alternatives for
managing these resources," he says.
"We need to learn what are the most
appropriate strategies, given the re-
source base."

In addition to on- the -ground
studies, UA researchers plan to use
remote sensing equipment to give
them a better look at what is happen-
ing to the land. Using satellite imag-
ing and aerial photography, remote
sensing captures an area in point and
time and allows researchers to track
land -use patterns and environmental
changes more closely, says Charles
Hutchinson, the associate director of

OALS and head of remote sensing
for the project.

One of the things OALS scientists
hope to find is how farming and
grazing practices affect wild animals.
Because cattle are such a valuable
commodity in Botswana, huge fences
have been erected across the desert
for miles in an attempt to control dis-
ease and other problems. But during
times of drought, these fences cut off
water sources and grazing areas for
wild animals, killing many of them.

Botswana is ahead of many other
African countries in terms of re-
search management, and officials
there are excited by the project be-
cause it is a way to further train their
own people, Frankenberger says.

"Our expertise will help the gov-
ernment. And we're not duplicating
work already being done because
we're going to a part of the country
where very few others are working,"
he explains.

Botswana also is attractive to
OALS because its government is
stable and its economy strong. The
stability and relative wealth of Bo-
tswana should assist in the success-
ful implementation of this project.

Currently, OALS is looking for
both private and public funding
sources and has presented a con-
cept paper on the project to various
organizations.

The UA is working with The Des-
ert Institute at the Turkmen Academy
of Sciences in Ashkhabad, Turkmen,
USSR, and with the African Studies
Center and the School of Interna-
tional Relations at the University of
California at Los Angeles.

Contact Frankenberger and Hutchinson
at the LIA Office of Arid Lands Studies,
845 N. Park Ave., Tucson, Ariz., 85719,
(602) 621-1955.



UA scientists and Arizona growers visited the CIANO Research Station in Ciudad Obregon, Sonora, in the spring of
1990 as part of a joint project to help growers on both sides of the United States/Mexico border. (Left to right)
Jesus Martinez, CIANO research director; Ernesto Samayoa, director general of agricultural research (INIFAP) in
Mexico; Eugene Sander, dean of the UA College of Agriculture; and Ron Rayner, president of the Arizona Cotton
Growers Association.

Mexico is a Partner,
Not a Competitor

BY JESSICA BELL
can scientists now are seeking to
help the growers who share the
Sonoran Plateau cooperate more
closely in finding ways to increase
agricultural production.

The agreement was formalized in
October 1990, when representatives
from Arizona and Mexico met in
Washington, D.C., to sign a Memo-
randum of Understanding between
the UA and Mexico. Now researchers
are seeking up to $15 million needed
to start research programs that will
include the exchange of researchers
and students to help farmers on both
sides of the border grow crops more
efficiently.

Research will concentrate on the
common problems Sonoran Plateau
farmers confront. Whether the
farmers happen to live on the Ari-
zona or Mexico side of the border,
they share the same problems of dis-
eases and pests, quarantines, and
threats of agricultural chemicals that
may enter the food chain.

IATithout Mexican
produce, many
Americans would
be faced with some

dull meals come winter.
The Sonoran Plateau portion of

Mexico exports 3.3 billion pounds
of vegetables into the United States
each year, the majority during the
winter months. They come mostly
by truck into Arizona, California and
Texas border towns where they are
sold and shipped throughout the rest
of North America. Last year, more
than 1 billion pounds of vegetables
came into the country through
Nogales, Ariz., alone.

On the other side of the border,
in Arizona, this same plateau has
become the winter lettuce capital of
the United States. The region also
is a major producer of citrus and
melons, and grows more than
450,000 acres of cotton each year.

University of Arizona and Mexi-

"We used to think Mexico was our
competitor. Now that thinking is start-
ing to change," says Merle Jensen,
UA College of Agriculture assistant
dean for sponsored research projects.
"They may grow the food cheaper,
but by the time they get through
with import charges, et cetera, they
have no real advantage."

To begin the project, UA scientists
went to the CIANO Research Station
in Ciudad Obregon, Sonora, to see
how researchers in Mexico worked.

"They do wonderful open -field
research there. They do a lot of de-
velopment of different cereal crops,
some of the best work in the world,"
Jensen says. "But where we can help
is with biotechnology. While they
have excellent scientists, they need to
be brought up to speed with state -of-
the -art laboratory equipment."

With the agreement, the two
countries can combine their expertise
and find better ways to irrigate fields
and to develop drought- resistant
plants that can flourish in desert
environments.

Because the two countries show
strength in different areas of re-
search, it will benefit both countries
financially as well. The research
teams won't duplicate each other, and
while American scientists can help
Mexico with technology, the field
research done in Mexico will help
American farmers grow their own
crops more economically.

"It is becoming increasingly
apparent that expanded collabora-
tion in research and education is of
utmost importance to the well -being
of both countries," says Eugene
Sander, dean of the UA College
of Agriculture.

The proposed agreement will go
beyond working with the commercial
growers of both nations, who farm
thousands of acres. It also will in-
clude small farmers who live on
ejidos, small plots of land granted to
them by the Mexican government.

"What better way to promote
peace," Jensen says, "than to work
together on a need as basic as food
production."

Contact Sander and Jensen at the UA
College of Agriculture administration
office, Forbes Building, Rm. 306, Tucson,
Ariz., 85721, (602) 621 -7196.
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LAPIS Aids Small
Farmers in Lesotho
A brighter future for Lesotho depends on
improving agricultural production
BY SUSAN M. KNIGHT

Afive -year, agricultural
development project
emphasizing research
education and training,

could lead to more independence
and prosperity for Africa's tiny na-
tion of Lesotho, the only country in
the world completely surrounded
by another country.

Based in The University of Ari-
zona department of plant sciences,
the Lesotho Agricultural Production
and Institutional Support Project
(LAPIS) has coordinated training for
75 Lesotho citizens in graduate and
undergraduate programs in all fields

of agriculture. The students come
from Lesotho's Ministry of Agricul-
ture and the Lesotho College of Agri-
culture, in hopes that their newly
gained expertise will foster more
self -sufficiency in food production,
increased income and decreased
unemployment at home, says Amir
Ajami, LAPIS project coordinator. In
addition to the training program,
LAPIS has served as a framework
for tying together improvements in
Lesotho's agriculture production,
research and management.

All of Lesotho, no larger than
Maryland, lies 5,000 feet or more

Extension programs offer small farmers support ranging from demonstration gardens to training in
pump repair.
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above sea level, and only 13 percent
of the land is fit for cultivation. Past
agricultural practices have left
much of the land overgrazed and
the soil barren. The agricultural prob-
lems have been compounded by
drought during most of the 1980s.

A majority of men in Lesotho
have abandoned farming to work in
the mines in bordering South Africa,
leaving the nation's women to tend
the farms. In fact, about 70 percent of
the country's male population works
in South Africa most of the year.
Economic well -being for Lesotho's
15 million citizens has been largely
dependent on the mining jobs;
miners' remittances constitute
nearly half of the country's gross
national product.

But South Africa's economic
growth has slowed. A tendency to
give jobs to South Africans and in-
creasing automation in the mining
industry mean fewer employment
opportunities for the Lesotho men.
The government and the people of
Lesotho are looking to the modern-
ization of agriculture as a means for
resolving some of their economic
problems.

A brighter future for Lesotho
depends on improving agricultural
production, Ajami says. The LAPIS
Project has focused on improving
agricultural production at the small
farm level, involving women as farm
managers and workers. The project
also has included work to expand
employment opportunities for the
men expected to return as jobs in
South Africa diminish.



The $22 million project, funded by
U.S. Agency for International Devel-
opment, has been a joint effort be-
tween the UA department of plant
sciences, the Consortium for Interna-
tional Development and American
Ag International, a company whose
headquarters is in Tucson. The UA is
one of 11 universities in the western
United States and Hawaii that are
members of CID. CID also is based
in Tucson.

The LAPIS Project, through an
active partnership between AAI and
the UA, has initiated training for
agriculture professionals; research
projects in soils, agronomy, range
sciences, animal sciences and hor-
ticulture; and assistance for small
farmers in vegetable production.

Since 1986, the five -year UA
project has created individualized
training programs for the Lesotho
professionals. So far, 60 students
have completed their studies and
returned to Lesotho to positions in
teaching and research at the college
or in management in the agriculture
ministry. The remaining students
will finish their programs and head
home by June 199L

"These are not young students.
These are people with years of
working experience in agriculture in
Lesotho," Ajami says. "The students
were sèlected for a specific task or
a special job. They know what they
are here for. They are expected to go
through specific job training and
return to specific jobs in Lesotho."

In Lesotho, the project has
focused largely on small farmers and
farming associations. Assistance has
been provided not only in cultiva-
tion, irrigation and food storage, but
with marketing, record keeping and
learning how to maintain equipment.

Improved extension programs are
offering farmers varied support -
from demonstration gardens to
training in pump repair.

A home garden program -a joint
effort of the Ministry of Agriculture,
the U.S. Peace Corps and the LAPIS
Project -is thriving. Nearly 1,500
gardens at individuals' homes and
at schools, clinics and hospitals have
been improved or installed.

While 70 percent of the vegetables
consumed in Lesotho were at one

time imported, the home gardens,
small farmers and farm associations
are beginning to provide more of
the cabbage, carrots, beets, greens,
onions, tomatoes, and potatoes for
Lesotho. Fruit production also has
been promoted. About 175 individ-
uals and 45 associations have planted
more than 16,000 fruit trees -apples,
pears, peaches, and nectarines.

As the end of the project nears,
and direct support to the small
farmers and small farmer associa-
tions diminishes, 80 percent to 85
percent of the farmers are continuing
production. Some of the more expe-
rienced farmers are arranging private
transport for marketing in villages or
regional markets, purchasing new
equipment and making necessary
repairs on old equipment.

The Lesotho agriculture profes-
sionals have excelled in their studies
in the United States. Most of the
Lesotho students complete their
bachelor of science degrees in three
years, while it usually takes students
four to five years. The master's stu-

dents finish in two years. Also, more
than half have earned grade -point
averages better than 3.0.

To provide more diversity in their
training and the expertise they will
need in Lesotho, Ajami says, stu-
dents' strengths, weaknesses and
needs were assessed before they
were matched with an agriculture
program on more than a dozen cam-
puses around the country. Although
the students have been spread out
among 17 American universities, the
LAPIS Project office at the UA has
handled student placement, monitor-
ing and follow -up, as well as all of
the administrative details. A news-
letter allows the students to keep in
touch with each other. And over win-
ter break, students attend workshops
in Tucson on project management
and resource development and
planning.

Contact Ajami at the LIA plant sciences
department, Forbes Building, Rm. 201,
Tucson, Ariz., 85721, (602) 621-1028.

Learn More About ...

A Feast Amid Famine:
The World Food Paradox
This videotape provides some startling answers to the question of why famine
can exist in our world. Shot in locations throughout the world, the two -part
program offers global insight into the problem of hunger and how it often is
made worse by economic systems.

Price: $60 (VHS format)

Part I Length: 27:47 minutes
Part 2 Length: 29:53 minutes

Please send copies, at S60 a copy. (Includes both parts)

Name

Address:

City

State: ZIP.

Make check payable to The University of Arizona and send to:

Office of Agricultural Sciences Communications
715 N. Park Ave.

Tucson, AZ 85719
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Irrigation Projects
Could Mean Increased

Productivity
UA Researchers Work With Teams of Experts in

Asia and the Near East

BY

SUSAN M.
KNIGHT
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A storage reservoir and irrigation system near Marrakesh, Morocco. ISPAN is working to

help construct the second generation of these types of irrigation projects.

In some areas of Morocco, the
production of oranges, apples
and other fruit crops bound
for Europe already is high. But

if Moroccan farmers could better reg-
ulate surface and ground water, they
would achieve higher agriculture
yields on a more consistent basis.
Donald Slack, an agricultural and
biosystems engineer at The Univer-

sity of Arizona, joined a team of ex-
perts last fall to evaluate the potential
for supplemental irrigation projects
in Morocco.

The Morocco project is one of
several currently sponsored by the
Irrigation Support Program for Asia
and the Near East (ISPAN), a consor-
tium of organizations that provide
technical and managerial expertise



as a resource for the U.S. Agency
for International Development in 16
countries. For the irrigation projects,
ISPAN assembles teams of experts
from around the country, who can
consult on the technical, social, in-
stitutional and economic aspects of
water -resource management. The re-
gional experts provide consultation,
trouble -shooting and problem -
solving, as well as assist in asses-
sing a country's resources, project
planning, design, and imple-
mentation.

In countries such as Morocco,
where farmers depend on rainfall
for a large part of their water require-
ments, a supplemental irrigation sys-
tem must be designed for reserving
rainfall and delivering water during
dry periods, says Gene Nordby, head
of the UA department of agricultural
and biosystems engineering. Mo-
rocco's wheat, barley and corn crops
are grown in areas where irrigation
systems do not yet exist. Large varia-
tions in rainfall can result in reduced
yields, and even failure, of these
staple crops, says research associate
Fred Fox.

Although Morocco has had an ex-
tensive irrigation system with elabo-
rate underground tunnels dating
back 400 years, some of that system
has fallen into disrepair and is no
longer used.

Once an irrigation
problem is identified,

ISPAN develops a
plan of operation, a

budget and a
schedule, then

assigns a team to
begin work to resolve

the problem.

Slack's team went to Morocco to
evaluate the potential for supplemen-
tal irrigation, making plans for the
construction of dams and reservoirs
to store water and a system for deliv-
ering it to areas that are arid or erra-
tic in their production, Nordby says.

The UA is one of eight organiza-
tions that comprise ISPAN. Coordi-
nated by Camp Dresser & McKee
International Inc., ISPAN also in-
cludes assistance from Cornell
University, CARE, Development
Alternatives Inc., Harza Engineering
Company, International Science and
Technology Institute Inc., and Train -
iñg Resources Group.

Once an irrigation problem is
identified, by any group or individ-
ual, ISPAN develops a plan of opera-
tion, a budget and a schedule, then
assigns a team to begin work to re-
solve the problem. To achieve irriga-
tion improvements effectively, more
than technical expertise is needed.
Economic analysis and social under-
standing are also necessary. In addi-
tion to the Morocco project, other
recent ISPAN projects have been
under way in Thailand and Nepal.

Contact Slack, Nordby and Fox at the
LIA department of agricultural and bio-
systems engineering, Shantz Building,
Rm. 507, Tucson, Ariz., 85721, (602)
621-1607

THE MIDDLE EAST CONNECTION
Vast regions of the western desert of Egypt are being
transformed into a "Garden of Eden." In the last five
years, more than 160,000 acres have been planted in
grapes, apples, peaches, plums and even bananas.
All are being watered with drip irrigation, using the
latest technology of fertilizer injection to produce
fruit both for export and domestic consumption.

Coinciding with this phenomenal development, is
an integrated agricultural development project where
three nations, Egypt, Israel and the United States, are
working together to review, demonstrate and train
Egyptian farmers in the latest horticultural
technologies.

From The University of Arizona, Merle Jensen,
College of Agriculture assistant dean for sponsored
research, has joined scientists and personnel from

the University of California and San Diego State Uni-
versity to make up the American team. Two nations
that were once arch rivals, Egypt and Israel, are today
working hand -in -hand in the development of new
agricultural programs that it is hoped will pave the
way toward food stability in the region and in turn,
build on the peace initiative between the two nations.

The UA is playing an advisory role for those pro-
grams in protected agriculture, the growing of hor-
ticultural crops out of season using agricultural
plastics for modification of the microclimate. A num-
ber of research programs in the UA College of Agri-
culture are expected to become increasingly
important in the development and transfer of new
technology to Egypt, a desert community similar to
the Sonoran Desert.
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Famine Prevention Program
Overdoses on Paper

BY LOIZRAINE B. KINGDON

Efight men and one woman sit in tiny offices in
Rome. Every 10 days, it's their job to warn the
world of impending famines -providing they
can wade through reams of data. They make

up the Global Information and Early Warning System
(GIEWS) created by the Food and Agricultural Organi-
zation of the United Nations in 1973.

Amazingly, the nine -most of them economists and
writers -still depend on information written on paper,
not computers. Not so amazingly, they've reached an
impasse; they're overwhelmed, overloaded and in over
their heads.

That's why Charles Hutchinson and Stuart Marsh
from the Office of Arid Lands Studies got involved with
GIEWS in March 1990.

A geographer trained in climatology, Hutchinson
knows African famine problems because he's observed
them firsthand from the ground. He's also familiar with
remote sensing data from airplanes and satellites, and
has an expert's understanding of computer systems.

Marsh came to The University of Arizona from man-
aging geosciences computer services at the Sun Explora-
tion and Production Co. in Dallas. He's a geologist with
experience in remote sensing and computer technology.

After analyzing the difficulties of GIEWS, Hutchin-
son and Marsh designed truly user -friendly computer
software using already available commercial packages.
They faced the monumental job of meshing six diver-
gent computer data systems containing digital and
analog functions, with graphics, spreadsheets and
word processing.

"Even for computer jocks, the original mix was ask-
ing a lot," Hutchinson says. "They (in GIEWS) aren't
enthusiastic about using computers in the first place.
It was up to us to give them a usable package."

The Beginning
International relief responses to the famines started

when the current set of droughts in Africa began in
1968. Too often, the relief was late and poorly coordi-
nated because information was lacking, unreliable
or contradictory, Hutchinson says. The FAO created
GIEWS in 1973 to give earlier famine warnings for
improved relief efforts.

Recently, the FAO Remote Sensing Center in Rome
established a satellite -based adjunct to GIEWS called
Africa Real Time Environmental Monitoring Using
Imaging Satellites (ARTEMIS). Ultimately, FAO hopes
to establish centers in western, eastern and southern
Africa. The sophisticated, automated databases of

Arizona Land & People /22

ARTEMIS accentuate the need for UA involvement
in the project.

"The past four years have seen a surprising increase
in the number of organizations involved in early warn-
ing, in part due to resolutions that came from the 1985
Bonn Summit meeting," Hutchinson says. The pro-
liferation of centers, systems, technology and databases
is being sorted out now

The regional Agriculture, Hydrology, Meteorology
Center in Niger issues reports every 10 days that de-
scribe rainfall, water balance, crop conditions, pest in-
festations and range conditions. Soon the center will
report biomass development and potential locust
infestations.

The U.S. Agency for International Development
operates the Famine Early Warning System, which
incorporates more diverse data than any other sys-
tem, including social indicators. That system relies

ARTEM I S

FAO RSC

COLD CLOUD DURATION

(HOURS /2)

SEP 1988 DEK 2

Satellite- gathered weather information is computerized and colorized to show areas
of Africa in greatest danger of famine.



Charles Hutchinson (left) and Stuart Marsh.

heavily on global vegetation index information from
a high resolution satellite instrument, bearing the
interminable acronym, AVHRR GAC NDVI.

An experimental system, the Centre de Suivi Écologi-
que, is intended to serve as the first in a proposed net-
work of ecological monitoring units in the Sahel. The
Evaluation et Suivi de la Production Agricole en Fonction
du Climat et de l'Environnement, is a French experiment
dealing with Senegal and Mali to produce crop yield
models.

The Global Inventory Monitoring and Modeling
Studies is a National Aeronautics and Space Admin-
istration research unit exploring regional vegetation
patterns in sub -Saharan Africa. And the Integrated
Livestock Production Project from Tufts University in
Medford, Mass., focuses on livestock, and predicts
pasture deficits.

Additional agricultural monitoring systems use
similar technology, but they don't focus on the Sahel
or on famine warning. Eventually, estimating global
crop production may be possible, but a long time in
the future, Hutchinson says.

Another Look at the Problem -and the Answers
The many players in the famine- warning field add

complications, data and the possibility of miscom-
munication. Inaccuracies had crept into GIEWS analy-

ses for a variety of reasons -problems Hutchinson's
and Marsh's software system is designed to help
correct.

Data produced by ARTEMIS are in digital form and
require special -purpose software fer image display and
analysis. Related computer tools for managing geo-
graphic data and generating graphic outputs are not
incorporated in the GIEWS analysis. Currently the
data are delivered and analyzed in hard copy.

The analysts are limited because they can't extract
changes in vegetation throughout a season and com-
pare with weather data. Also, they have difficulty
performing geographic analyses using map overlays
and image subtraction.

The software and resulting work station Hutchinson
and Marsh are developing will combine data input,
management, display and analysis -including images,
maps and overlays, statistical plots, simultaneous text
and graphics -plus extract temporal and spatial data.
All user -friendly.

"Our intent is to make the system as simple and
transparent as possible for the GIEWS analyst,"
Hutchinson says.

Contact Hutchinson and Marsh at the LIA Office of Arid
Lands Studies, 845 N. Park Ave., Tucson, Ariz., 85719,
(602) 621-1955.
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The

Driving Force
in African

Agriculture
BY LORRAINE B. KINGDON

No one talked to the
women. That simple
mistake hurt many
earnest international

efforts to improve African agricul-
ture.

Government agencies from the
West and the United Nations have
been eager to share Western farming
methods and improve agricultural
production in famine -ridden coun-
tries. But until about 15 years ago,
the experts were almost always men.
They talked to other men. After all,
that's the easiest way to do things in
African cultures. Village leaders are
men, and so are the extension agents
and school teachers.

The non African agricultural ex-
perts assumed women didn't do the
hard work of farming. They assumed
the women they saw working in the
fields didn't manage the farm, mak-
ing decisions about what to plant and
how to grow crops. And, African vil-
lage women never owned land.

The experts were wrong.
Helen Henderson, the head of the

Women in Development section of
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The University of Arizona Bureau of
Applied Research in Anthropology,
has statistics to prove them wrong.

From 1977 to 1983, she worked
with the UA Office of Arid Lands
Studies and the Office of Interna-
tional Programs doing field research
in Niger, and Burkina Faso. Since
then she has conducted field research
in Egypt, Mauritania and Botswana;
she is currently in Chad.

"African women farmers produce
90 percent of the food eaten by
African families," Henderson says.
"Women do more than 50 percent of
the farm work. Nearly 50 percent of
the agricultural labor force is women.
But women have very little political
power. The experts were right about
that "

Many villagers are illiterate. Sta-
tistics also show the literacy rate is
lower for women than for men, but
as a country's literacy improves, the
percentage of women who can read
also increases.

Illiteracy can have a profound
effect on the acceptance of new
farming methods. In the first place,

illiterate women are apt to be less
informed about agriculture in gen-
eral. And, of course, written publi-
cations bypass them completely.

The first all -male teams from the
West made some other assumptions
that haven't proved true. Rather ob-
viously, African families don't follow
the pattern of American television's
perfect Cleaver family in "Leave it to



Beaver." Men very often have three
or four wives, each living in her own
house.

"Kitchen table communication
doesn't work. You can't assume that
village men will pass along what
they've heard about new ways to
grow food or new crops," Henderson
says.

men come in from the outside, the
elders think it must be important
business. All the village men want
to sit in and supervise, but it would
be beneath their dignity to listen to
"women's business."

"We have a chance to ask who's
doing what tasks on which land. We
have to have time to look beyond sur-

Valuable insights result when women talk to women, says Helen Henderson (in center of group).

She became involved in African
agricultural survey teams almost by
accident. In 1977, she filled a team
position originally intended for a
veterinarian in a UA project in
Burkina Faso.

There, and in Niger, Henderson
interviewed 200 village women and
discovered only two had ever talked
with agricultural agents who were
trying to improve agriculture.

Mixed teams of both men and
women are best for finding out vital
information about farming practices in
underdeveloped countries in Africa,
and elsewhere.

"It's harder for men to reach
the village women. For one thing,
Moslem societies have a problem
with gender interaction," Henderson
says.

There's another advantage to
mixed teams, she admits wryly. If

face questions to get accurate results.
Men sitting in the interviews tend to
answer the surveys without letting
the women speak for themselves,"
Henderson says.

What are they raising to feed their
families? And what crops do they sell
to add to the family income? What
do older women do? How does the
village partition the land? Henderson
can go directly to the fields where
women are working or in their
homes where they're preparing food
to find answers to vital questions.

She still remembers the frustration
of working with a male interpreter.
One husband was so suspicious that
they had to conduct the interview
shouting through a thick wall.

Valuable insights result when
women talk to women. Younger
women in one village had to draw
water from the communal well. The

pump worked by foot power, and
they were the only ones strong
enough to jump up and down on
the pedals. A simple, new pump
could redistribute the workload.

In another case, a new, highly
touted crop demanded more fertil-
izer to produce well. Plots of land
distributed to the women had less
fertile soil so traditional crops were
better adapted and more successful.

Agronomists coming in from the
outside need to know that the bright,
new crops they want to encourage
should be adapted to small, individ-
ual farm plots.

The message from Women in De-
velopment is simple. Consider the
women. Don't forget their impact
on their families on the health and
nutrition of their children -and on
agriculture as a whole.

The message is getting through.
In the 1970s, the U.S. Agency for

International Development added a
Women in Development program
to find out women's contribution to
African agriculture. Before then, little
was known.

Host countries now frequently
request funding for women to be
involved in agricultural aid projects.
Henderson's trip to Chad is an exam-
ple. Even as early as 1985, she was
asked by Egyptian authorities to take
part in a project.

Education for African women is
another important facet of Women
in Development projects. Better edu-
cated women tend to have fewer
children who, in turn, are better fed
and more educated. Both male and
female agricultural specialists -in the
United States, as well as in develop-
ing countries -need to integrate
studies about women in agriculture
into the standard curriculum.

"We're building a growing pool of
educated African women who have
influence in their country -an al-
liance of women who want to stress
the importance of women's role in
agriculture," Henderson says with
pleasure.

Contact Henderson at the UA Bureau of
Applied Research, Anthropology Build-
ing, Rm. 317A, Tucson, Ariz., 85721,
(602) 621 -6282.
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