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LESs POVERTY, LESS HUNGER During the 1980s it became clear that putting an end to hunger involved much
more than guaranteeing food production; economic access to food was just as important.

An estimated 1.3 billion people, nearly a third of the population of the developing world, lives on less
than USS$1 a day. Improving this condition has been described as the greatest single moral challenge
facing humankind. In response to this challenge, the CGIAR’s mandate, and with it that of CIP, was
broadened to embrace the closely intertwined goals of providing a way out of poverty while putting and
end to hunger. The articles in this section give an idea of how this can work.

At the core of CIP’s efforts to improve the lives of the poor is crop germplasm, the raw material on
which agricultural scientists depend to combat hunger and poverty. The first article in this section looks
at efforts to save some rare Andean crops from extinction while turning them into cash-earners for the
region’s resource-poor farmers. Our second story shows how China has achieved massive reductions in
the number of its poor and hungry over the past 20 years, largely thanks to the creation of a conducive
policy environment. Potatoes, of which the country is one of the world’s largest producers, and
cooperation with partners such as CIP have been part of the formula. Another key to improving the link
between livelihoods and food security is a tight focus on the needs of farmers. Today, they have a far
greater say in research planning and implementation than they did 20 years ago. Our third article
explores the evolution of the farmer field school, a useful vehicle for involving resource-poor farmers in

the research process and for extending its results.



TAPPING INTO
BIODIVERSITY:
RESEARCH ON
NEGLECTED
ANDEAN CROPS
SET TO PAY
DIVIDENDS

KITCHEN TABLE RESEARCH YIELDS A PRIZE-WINNER
"Mmm, that’s nice!" says Felipe, licking his lips.
Felipe is a 6-year-old boy whose taste for natural
sugars has triggered new thinking in ongoing
research at CIP.

Earlier that evening, Felipe's father, CIP scientist
Michael Hermann, had brought home some
strange-looking, blackish-skinned roots, which he
had first chopped then put through a juicer in the
family’s kitchen. Reduction by boiling had resulted
in a small amount of thick, dark syrup, which
Hermann had offered to Felipe and his older sister,
Barbara, as a before bedtime treat.

The source of the syrup was a traditional
Andean root crop, yacon (Smallanthus
sonchifolius), domesticated centuries ago. Until
recently, yacon remained little known outside its
original habitat, modern-day Peru, Bolivia and
Ecuador. Now, scientists believe, it is about to
become a household word in many other
countries, thanks to its remarkable health-
promoting properties.

Juicy yacon roots are rich in oligofructose, a
carbohydrate that, although sweet, carries no
calorie penalty because it is not absorbed by the
body. In addition, as it passes through the colon
oligofructose is fermented by beneficial bacteria

in a process that lowers pH, leading to improved



intestinal health. Oligofructose also lowers the
blood’s triglyceride content, increases the body’s
uptake of calcium and improves vitamin B
synthesis.

Because of these properties, consumed either
fresh or processed, yacon can help prevent such
conditions as constipation, cancer of the colon
and osteoporosis. Yacon is, furthermore, a hardy
crop and can be grown without chemical
fertilizers and pesticides, making it an ideal
candidate for the organic as well as the health
food market.

CIP got to know yacon in the early 1990s,
when it implemented a collaborative research
project on nine Andean roots and tubers that had
been largely overlooked by researchers. The
project involved studies of the crops' distribution
and diversity, as well as germplasm collection.
This prepared the way for later research on
processing and marketing. The idea was to save
the region’s threatened biodiversity while
creating new income-earning opportunities for
farmers.

It was during this project that Hermann first
became interested in processing yacon. One day
he crushed samples of the tubers and tried to
make jam from them in the laboratory, but the

results, obtained without removing the fiber or

adding lemon juice to prevent browning, were
disappointing. "All | got was a kind of primeval
green slime," he says.

Three years later, Hermann'’s interest was
rekindled when he was appointed head of CIP’s
postharvest project. "We were on the lookout for
new products that farmers could make easily in
their own homes," he says, "so | decided to have
another go." The family kitchen seemed the ideal
place to start.

After successfully pilot testing the syrup on
his children, Hermann transferred work on the
new product back to CIP laboratories, where he
and his assistant Ivan Manrique began by
following procedures that are well charted for
many fruits. They experimented with using
variables like adding lemon juice and other
antioxidants, peeling roots and filtering the
syrup. They also got hold of a special evaporator
adapted for use over a wood-burning stove that
was originally developed in Canada for making
maple syrup.

But the most important variable was the
roots themselves. CIP scientists contacted
colleagues at the university of Oxapampa in
central Peru, where the crop had long been
grown. Together they made contact with a

group of farmers, who were immediately



interested in finding a new market for their
crop. The farmers began to work with the
researchers to identify plant types that had
large, succulent roots with a high oligofructose
content. Hermann and his colleagues, in turn,
agreed to help the farmers organize a yacon
growers’ association and build a pilot plant to
process the syrup.

In late 2000, Hermann and Manrique decided
to enter the newly perfected syrup in Peru’s
Innovacién Tecnolégica Agro-Industrial, an annual
competition offering prizes for new products
with potential to increase the incomes of poor
rural people. "l didn't think we had a chance of
winning," says Hermann. But to the scientists’
delight, the product earned first prize, which
carried a cash award of US$8,000. The sum was
just enough to fund the projected processing
plant.

The prize also brought a surge of publicity
and commercial interest in yacon, encouraging
Hermann and his colleagues to conduct research
on marketing. They are now developing a brand
name and label, and are conducting surveys on
consumer acceptability. If their research continues
to be successful, Andean farmers will soon have
a new source of income to help them protect —

and promote —a long neglected crop.

The Andes are home to unique root and tuber crops and
high-protein grains like quinoa.

Continued on page 59



DEVELOPING DIVERSITY

The ancient inhabitants of the Andes domesticated
many species of edible roots and tubers. Among
these, only the potato has taken on international
importance. CIP’s research to make the most of
under-utilized Andean genetic diversity focuses on:
three little known tuber crops: mashua, oca,
and ulluco; and
six promising root crops: achira, maca,
arracacha, ahipa, mauka and yacon
the more than 3800 known native Andean
potatoes (Solanum spp)

The Center and its partners adopt a two-track
approach: ensuring that germplasm is conserved —
both in genebanks and in farmers’ fields — and
characterized; and identifying and developing new
products and markets.

Not only are both tracks equally necessary —
they are mutually supportive. As farmers begin to
experience the benefits that these species can
bring to their own and their communities’
livelihoods, they are more likely to conserve
them. Likewise, genebanks help to safeguard the
materials that will be needed by tomorrow’s plant

breeders to develop new and better products.
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SPUDS GO UP-MARKET

Some resemble butterfly’s wings; others have
concentric circles, like agate; one bears the
outline of a bicycle wheel, another of a starfish.
With their delicate designs in orange, red and
purple, these patterned potato chips look like
miniature works of art (see previous page). But
the patterns are natural, of course, each
representing a unique cross-section of the
multifaceted potato tuber’s diversity.

"The chips are made from just a few of the
more than 3800 varieties of native Andean
potatoes," explains CIP’s marketing expert Thomas
Bernet, who works closely with Hermann. These
varieties are a source of pride to the region’s
resource-poor farming communities, who often
greet visitors with papa regalo, a gift of potatoes

reflecting local diversity. Farmers typically grow

up to 40 types of native potato in the same field.

But many of these varieties are found only in the
areas where they have evolved over centuries,
and few make it as far, even, as the Lima
market.

That the chips exist in prototype owes
everything to the vision and commitment of
CIP plant breeder Merideth Bonierbale and her
research associate, Walter Amoros. The two

began to explore possibilities with the chips

unofficially, at a time when such work fell outside
the scope of CIP's research agenda. "We were
considered truant when we first announced our
results," says Bonierbale. "But we have since
found a legitimate home in CIP’s new project on
postharvest utilization, launched when the Center
revised its mandate to include this kind of work."
Product champions like Bonierbale and Amoros
can be essential in focusing attention on the
potential of minor crops, which are often left off
the research agenda.

Under Bonierbale’s guidance, Amoros spent
three years screening 400 varieties for their
processing aptitude while keeping up with his
other duties in the breeding for resistance area.
This exercise led to a short-list of about 50
varieties with exceptional processing qualities,
from which seven were selected for inclusion in
chipping tests.

Throughout the process, the scientists have
kept in close touch with farming communities
that grow these varieties, involving them in on-
farm conservation and participatory evaluation.
The farmers view the colored chips with
enthusiasm and are keen to get the product into
the market.

"For the purposes of processing, these varieties

beat conventional potatoes hands down," says



Bonierbale. The tubers have a higher dry matter
content, so they absorb less oil when frying. They
are also tolerant to cold, making them less likely
to darken. Everyone who has seen the patterned
chips agrees that they would make a unique
gourmet item. And the coloring denotes the
presence of antioxidants, adding a plus on the
health side. Best of all, the chips are very tasty,
with a full flavor quite unlike the blandness of
most modern varieties.

In the era of globalization, characteristics
such as these can make the difference between
a species’ extinction and its survival. As borders
open and economies liberalize, developing
economies will find it hard to compete in the
already saturated market for conventional food
products. Instead, argues Bernet, they should act
fast to enter the emerging markets for gourmet,
organic and fair-trade foods.

"Small-scale farmers in the Andes have a
competitive advantage in these niche markets,"
says Bernet. "Their produce comes from an
environment high above the pollution of the
lowlands. The possibility of helping to lessen
their poverty gives an added appeal on equity
grounds. And their land is renowned for its
beauty, giving plenty of scope for attractive

packaging."

ANCIENT DELICACIES

Bernet and his colleagues will share the
responsibility for marketing the chips with Papa
Andina, a project established to promote
Andean potato species by developing new
products and markets. The project works with
national partners in Bolivia, Ecuador and Peru.

One native species, Solanum phureja, is
already gaining ground. It produces small, deep-
yellow tubers that, like the colored chips, are as
tasty to eat as they are attractive to look at. "The
image of these potatoes is a far cry from the
working-class spud,” says André Devaux, Papa
Andina’s project leader. "They are begging to be
served at tables in city restaurants." Only two
countries, Colombia and Ecuador, export this
delicacy at present. Devaux is investigating the
potential for expanding the market, particularly in
the organic-foods sector.

Another product that could soon be
consumed more widely is chuio blanco or
tunta, made from bitter-tasting potatoes that can
be toxic if eaten fresh. In this case, an ancient
processing system adds to the product’s interest.
Tolerant of frost and insects, the bitter varieties
are grown at high altitudes on the altiplano
(high plains) of Bolivia and Peru, where most

other varieties perform poorly.



Farmers harvest the crop from May to July,
leaving the tubers out at night in temperatures
that sink below zero. Once the frost has broken
down the tubers' tissue, their water is expelled
by treading on them. This is usually done by
women who take their shoes off in order to
experience the right "feel" for the work and so
bring just the right amount of pressure to bear:
the aim is to gently squeeze, but not crush, the
tubers.

Once trodden, the potatoes are left to dry
during several hot highland days before being
soaked in water to totally rid them of their toxic
compounds, then redried. Besides making bitter
potatoes edible, chuio can be stored for long
periods with no refrigeration. To use the tubers,
cooks simply rehydrate them.

At present, the market for chuio blanco is
almost entirely local, but there are indications
that other markets could develop. Peruvian and
Bolivian immigrants in cities such as Buenes
Aires often ask their relatives to bring the
precious freeze-dried tubers when they visit,
and small surpluses occasionally find their way
to urban fruit and vegetable stalls. Papa Andina
is investigating the possibility of broadening
chufio’s appeal by improving its quality and

presentation.

STRATEGIES FOR SMALL-SCALE PRODUCERS

While new products undoubtedly offer tempting
opportunities, small-scale farmers need to look
carefully before they leap, warns Devaux. CIP can
play a critical role by analyzing the pros and cons
of entering the market.

The Center has developed a set of criteria
for this purpose. "The first thing we ask is
whether the product requires labor or capital,”
Devaux says. "Labor is something the resource-
poor farmer can provide, whereas large amounts
of capital are not." The yellow potato is a case
in point: the small tubers are planted at high
densities, ruling out the use of machinery for
harvesting and so rendering the crop unsuitable
for large-scale farmers.

Quality requirements are a second criterion:
unlike tuber size, which can be assessed
relatively easily by digging up a plant, processing
characteristics such as chemical content must be
measured in a laboratory, putting the resource-
poor farmer at a disadvantage.

A third, closely related criterion is riskiness.
"A small-scale farmer cannot wait until next year
if his or her produce fails to meet market
specifications,” says Devaux. "A certain amount
of risk is inevitable, but it should be kept to a

minimum."

Continued on page 63



NEW WEAPONS IN THE WAR ON LATE BLIGHT

Modern biotechnology is helping CIP and its partners add value to biodiversity by unlocking the secrets of
crop genomes. An example is CIP's work on late blight, the most serious disease of potato worldwide.
(See also pages 76, 79 and 83.)

CIP’s conventional breeding program has been successful in developing varieties with partial resistance
to late blight. However, conventional screening for resistance genes takes up a great deal of time and
space. Biotechnology is contributing by enabling these genes to be identified and tracked through
successive generations of plants quickly and accurately, while offering tools that can also help combine or
"pyramid" resistance genes.

CIP’s scientists began by using genetic markers to identify a "core" collection of varieties with distinct
sources of resistance. The markers allowed them to efficiently detect duplications and misclassifications at
the genetic level, thereby reducing the time and costs of subsequent work.

Next, the scientists crossed a native Andean potato species, Solanum phureja, with a potato plant
known to be susceptible to late blight. By studying the inheritance of resistance in offspring they were
able to make a genetic map showing the chromosomal regions or quantitative trait loci (QTLs) that contain
resistance genes (see next page). This exercise gave rise to a number of markers thought to indicate
resistance. The scientists are now field testing 100 lines of S. phureja, correlating their resistance with the
presence or absence of these markers.

Two different strategies are being followed to zoom in on the genes themselves. The first involves the
use of "candidate genes”, which are likely to be implicated in resistance to late blight because they have
already been found to play a role in disease resistance in other plant species. The sequences of candidate
genes are downloaded from the Internet or obtained from the literature and matched against those
present in a given QTL. The mere presence of a candidate gene at a QTL, however, doesn’t prove that it
is responsible for resistance. This could be a coincidence, with the gene that is really responsible lurking
close by. Hence the second strategy, which consists of trying to detect differences in the behavior of
genes in response to infection. To do this, the scientists will use a highly sensitive, high-throughput
technology known as micro-arrays to tell them which genes are "switched on" or off.

Once the resistance genes in each QTL have been identified, they can be transferred to susceptible
but more productive varieties using either marker-assisted selection or genetic modification. Either way,
the end result will be a product of immense value to farmers: potato varieties with more stable resistance

to a disease that currently devastates their yields and hence their incomes.
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Farmers also need help in developing the
terms on which they will do business and in
finding reputable companies that will accept
those terms and stick to them. "As a public-sector
institute, our job is to take the part of the small
producer," says Devaux. "Resource-poor farmers
are often inexperienced in dealing with buyers
and their bargaining power tends to be weak."
They need to form collectives to protect their

interests, as well as to organize production and

delivery or to carry out processing at the village
level — another area in which CIP can provide
advice.

The benefits from this type of backing are
multiple. They include increased income flows
for farmers; more jobs in processing, packaging
and marketing; new high-value products for
consumers; and a safer future for some unique
crops. This is a remarkable pay-off for a small

initial injection of public money.






COOPERATION
PAYS:

CIP suppoRTS
CHINA’S DRIVE
TO END
HUNGER AND
POVERTY

A RURAL BACKWATER

Media coverage of China’s economy tends to
focus on the booming cities of the lowlands and
the coast where annual growth tops 10 percent.
The country’s mountainous rural hinterland,
where the pace of development is much slower,
attracts less attention. This is, however, where
China’s estimated 60 million poor and hungry
live, most of them in the densely populated
southwestern provinces of Chongqing, Guizhou,
Sichuan and Yunnan.

Paradoxically, many of this region’s hungriest
people are farmers. Typically they are solitary
women or older married couples, often
belonging to minority cultural groups, who raise
crops and livestock on tiny farms of less than
0.25 hectare. They supplement their meager
incomes from agriculture with remittances from
their husbands or children, who have joined the
exodus to the cities in search of labor.

Closely associated with rural poverty in
China’s southwest and therefore central to its
eradication is that stalwart of peasant economies,
the potato. The crop is grown in three main
zones: the plains and valleys, where it is sown
in winter to reach nearby urban markets in
spring when prices are highest; the steeply

sloping low- to mid-hills where it is a mixed

Continued on page 68
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CHONGQING APPRECIATES POTATO’S
PROMISE

Chongging, China’s fourth largest province, was
established in 1997 when the Three Gorges Dam
project separated the area from Sichuan Province.
Most_of Chongqging’s 24,000,000 farmers live in remote
areas where poverty is the common denominator.
The province's new authorities quickly recognized
potato’s potential for helping to solve urgent food and
income problems and decided to invest 1 million Yuan
(US$120,000) yearly in production of the crop. When
CIP scientists visited the province in 1998, a fruitful
relationship of collaboration began. CIP has introduced
more than 70 late blight resistant potato lines to
Chonggqing. To help in evaluating and disseminating the
new materials within integrated, participatory programs,
researchers have set up 31 farmer field schools and

conducted numerous training courses and workshops.

Gu Wenyu, Director of the Chongqging Municipal

Agricultural Bureau, highlighted the impact the
program has achieved through "great technical
support, the introduction of promising varieties, and
the participatory research approach, [which] is very
suitable for the remote mountain region and poor

farmers, especially for the potato crop."




subsistence and cash crop, often grown twice a
year with sowings in spring and early autumn;
and the high plateaus, just below the snows of
the peaks, where it is virtually the only crop that
can be grown during a brief season in high
summer. Whereas the first two zones have filled
up with people, the third is extremely remote
and has few inhabitants. In many areas, potatoes
are strip-cropped with maize —the region’s
other important food crop — but monocropping
is also practiced.

"Southwest China presents us with a classic
challenge," says CIP economist Tom Walker. "In
this largely rural region, increasing the production
of staple food crops such as potato and maize is
the way to drive broad-based economic

development in which the poor can participate.”

DANGEROUS DEPENDENCE

Despite potato’s importance to these rural
populations, when Walker asked farmers in a
remote village in Chongqing Province what they
had learned from a farmer field school they had
recently attended, he got an unexpected reply:
"There is more than one kind of potato." It turned
out that until then they had known only one East
German variety called Mira, introduced back in

the 1950s. Mira had become so prevalent that

the farmers thought it constituted the entire
species.

It isnt difficult to understand why Mira
caught on. With its northern European origins, it
had proved well adapted to the variable but
harsh conditions of the southwestern mountains.
Mira is a trustworthy "rustic" potato of the kind
that has fueled peasant economies the world
over. It yields well year after year, is a staunch
ingredient of soups and stews, tastes good and
fills stomachs, especially during long winter
months when there isn't much else to eat.

But the farmers’ ignorance of other varieties
was symptomatic of a dangerous dependence.
The narrow genetic base of their potato
production placed them at risk of crop failure to
pests and diseases. Already, Mira’s resistance to
late blight — which devastated potato fields under
similar conditions in Ireland in the 1840s — was
breaking down. The farmers complained that
when blight struck, their yields fell drastically to
6-7.5 tons per hectare, compared with 18-22
tons per hectare in a normal year. The quality of
their seed tubers had also declined under the
continuous onslaught of viruses.

It was clear that increasing biodiversity in the
region was crucial to protecting farmers’ food

security. Over the past decade, Chinese



researchers have stepped up their efforts to
develop and disseminate a wider range of
improved varieties, often using materials supplied

by CIP. Those efforts are now paying off.

A WIDER BASE

In 1990, CIP sent the seeds of a cross known as
S-88 to Wang Jun, a professor at the Root and
Tuber Crop Research Institute of Yunnan Normal
University, in Kunming. Tested in an experimental
plot, S-88 yielded better than all the other
selections under evaluation. Its promise was
recognized by Ting Fei, a senior plant breeder at
the county level, who worked with Wang and
other researchers to further evaluate S-88 in
Yunnan's government-sponsored provincial trials.
In 1995 this work led to the release of a new
variety, which the team named Cooperation 88
to reflect the importance of partnership in its
development and testing.

As the researchers had expected, Yunnan
farmers took to the new variety immediately. By
late 2001, less than seven years after its release,
Cooperation 88 covered an estimated 20 percent
of the area devoted to potato in the province. It
had also spilled over into neighboring Sichuan
and Chongqging. And its seeds were being traded

over China’s borders, into Vietnam and Burma.

Cooperation 88 is highly responsive to inputs
and delivers a massive yield gain over Mira,
producing up to 60 tons per hectare when
monocropped. It also has another advantage:
with its uniformly large tubers and shallow eyes,
it is better for processing. This is an important
characteristic in regions emerging from
subsistence into market economies, enabling
farmers to sell their surpluses not just to local
markets but also to a growing number of
factories producing chips, starch and other
products.

But researchers still feel the need to broaden
the genetic base for potato farmers in China.
"Cooperation 88 is merely the first in a stream
of new materials that will reach farmers’ fields,"
notes Zhang Yongfei, one of the team who
worked with Wang and is now a plant breeder
himself. He and his colleagues are busy
developing the next generation of improved
varieties. These will have more stable resistance
to late blight disease and will be more suitable
for intercropping than Cooperation 88, which
tends to compete too aggressively with
companion crops and is therefore best
monocropped. Other traits receiving attention
include resistance to bacterial wilt, as well as

early maturity.



SEED DYNAMOS MAKE THE DIFFERENCE

The rapid spread of Cooperation 88 owes much
to Yunnan's dynamic seed sector. China’s
southwest enjoys the same advantages for seed
production as the Andes in Latin America: strong
demand for seed on the plains, where
commercial farmers grow the crop for market,
coupled with ideal conditions for the production
of healthy seed in the mountains, where the
cool, dry climate reduces the risk of pests and
diseases.

Yunnan has decided to capitalize on these
advantages. "The province has the most positive
policy environment for the potato seed sector
that | have seen in a developing country," says
CIP economist Charles Crissman, who visited the
region recently to assess the potential for impact.
The lead comes from the Provincial Department
of Agriculture, which provides financial support

for seed program development in designated

areas. The department has linked this investment

Whether monocropped or intercropped with maize, potato makes a big contribution to nutrition in rural China.

with the introduction of technologies — for tissue
culture and virus-free seed production, for
instance —to speed up seed multiplication and
guarantee its quality. Farmers can obtain small
loans from rural banks to buy seed or other
inputs, and seed tubers of new varieties are
made available at subsidized prices from county
agricultural bureaus during the first few years of
production.

The seed sector in other provinces is less
well organized, according to Crissman. In
Sichuan, production sites are widely scattered
and there is less formal policy support. Guizhou
and Chongqging have generally lower altitudes,
offering fewer opportunities for quality seed
production. All three provinces, however, can
catch up to some extent by following their
more progressive neighbor’'s example.

Even in Yunnan, several constraints still hold
back the seed sector, and potato production as a

whole. "Many farmers don't yet appreciate the




value of good seed," says Zhang. "As a result,
they aren’t willing to pay a premium for it,
putting quality seed producers at a disadvantage."
And when farmers do obtain good seed, they are
seldom able to get the most out of it. "Except on
larger farms near cities, the use of inputs remains
low, so there is a large gap between the yields
achieved on research stations and those on
farmers’ fields. For some farmers, potato is still a
'lazy crop'—one for which they just plant the

seed then wait for the harvest," Zhang adds.

IMPACT AHEAD
Despite these problems, the prospects for
achieving substantial impact in the southwest
are good, Crissman argues. Coupled with higher
yields, expansion in the area cultivated should
allow a quantum leap in production over the
next few years, with large surpluses meeting
growing demands from Hong Kong and the
coast, as well as Malaysia, Singapore and other
Southeast Asian and Pacific markets. Already,
orders are coming in from as far afield as
Shanghai.

Progress with potatoes is running in tandem

with another regional success story, that of maize.

With the support of the Centro Internacional de
Mejoramiento de Maiz y Trigo CIMMYT), provincial
researchers have introduced modern hybrids and
improved open-pollinated varieties, contributing
to a steady rise in yields to over 3 tons per
hectare by the late 1990s, nearly double their
level in 1970.

"Together, potato and maize are doing much
to pull the region out of poverty and hunger," says
Walker. Turning farmers’ deficits into surpluses has
already increased food security and incomes. It is
also triggering growth in other sectors, notably the
processing industry and livestock production, both
of which are valuable sources of additional cash
for farmers. The demand for meat, in particular, is
growing rapidly as incomes rise.

China does not intend to rest on its
achievements in reducing hunger and poverty
since its economic reforms of 1978. The
government is determined to finish the job it
has started and is channelling the necessary
additional resources into the southwest. CIP will
continue to support these efforts through
research, training and information activities. The
high probability of success indicates that, once

more, cooperation pays.



CHINA’S PUSH TO ERADICATE POVERTY

China is almost alone among developing countries in having consistently applied, over
nearly 25 years, a large-scale, nationwide program to eradicate poverty. The government's
commitment to this mission —and its focus on the rural, agricultural sector — has
undoubtedly contributed to the success of cooperation with CIP.

China launched its anti-poverty program in 1978, along with a package of economic
reforms to speed up growth. The first major achievement was agricultural reform: price
controls were relaxed and collectives were disbanded, providing small-scale farmers with
incentives to increase their productivity. Then, in 1986, the government launched a large-
scale drive to eradicate poverty in the more underdeveloped rural areas, specifically targeting
the center and west of the country with special funds and favorable policies. A third phase
began in 1994, when a seven-year priority poverty alleviation program was launched,
focusing again on the problems associated with rural poverty. Throughout the program,
development initiatives have been complemented by direct relief in the form of food and
clothing for the poorest households and the destitute. Key disadvantaged groups, such as
ethnic minorities, the disabled and women, have also been singled out for special initiatives.

The program is remarkable for its sustained, all-round assault on the full range of factors
that create and perpetuate poverty. Infrastructure, education, health, farming and basic
services have all received attention. Using funds targeted to poor counties, the program has
built roads and railways, opened up new areas of farmland and brought drinking water,
electricity and telecommunications to villages among the most remote in the world. In
agriculture, the government has strengthened the capacity for research and promoted
production and processing in the poorest provinces and counties. Farmers are receiving
credit for establishing enterprises in aquaculture, poultry and crop production, and many are
adopting new technologies as their access to markets improves.

Since 1978, the percentage of people in the rural population considered poor, by

Chinese standards, is estimated to have fallen from 30 percent to less than 3 percent.



FuLL MARKS FOR
ADAPTABILITY:
FARMERS REAP

MULTIPLE
BENEFITS FROM
FIELD SCHOOLS

BoTTOM-UP APPROACH TO LEARNING

It's eight o'clock on a fine tropical morning.
Twenty farmers are stooping, crouching or down
on all fours in a field of sweetpotato, their heads
and necks craned at awkward angles as they
peer at the plants. From time to time someone
removes an insect or a damaged leaf and places
it in a plastic bag, then makes a quick note on a
scrap of paper.

In half an hour or so, the group’s facilitator
will call the farmers back to the shade of a
large tree. Here they will form small groups to
compare notes and record their findings on
large sheets of paper that will be used to make
presentations to the others.

After these presentations, every observation
will be aired and sifted in a plenary session
before the discussion moves on to the big
question: what to do next in the field. Wait
another week to see how the insect population
develops? Or take action to control pests now?

The farmers will end their debate by making a
collective decision. Then they will reassemble to
discuss what constitutes good planting material
and how it can help combat the pests and
diseases that appear in the field. Finally, they will
set up their own experiment to test their ideas

before returning home to their farms.



That was a day in the life of the farmer field
school at Turi, a village in East Java. The farmers
met in this way weekly, throughout the cropping
cycle. After the harvest, they compared the yields
they had achieved in their "learning field" with
those of non-participating farmers on adjacent
land.

The field school concept was developed in
the late 1980s by the Food and Agriculture
Organization of the United Nations (FAO) as a
way of introducing integrated pest management
(IPM) to rice farmers. The idea was to achieve
impact in a way that differed radically from top-
down extension methods.

"Instead of telling farmers what to do, we
design activities that enable them to observe,
deduce and decide for themselves," says Elske
Van de Fliert, an IPM specialist who worked on
field schools with FAO before joining CIP in
1994.

This emphasis on discovery-based learning
helps to ensure that farmers will internalize new
knowledge and skills, empowering them to make
better decisions on how to manage their crops. It
also kindles a spirit of enquiry and collective
action that lasts after the FFS has finished,
helping farmers to meet new challenges as they

emerge.

AN EVOLVING MODEL

While the basic principles of the farmer field
school have remained the same, their application
has evolved over the past decade. CIP has been
a part of that evolution.

The Center’s involvement dates from 1995,
when Van de Fliert and other members of CIP’s
Southeast Asian team began working with
Indonesian partners to adapt the FFS model to
integrated management of sweetpotato pests. To
establish the necessary protocols, the scientists
trained small teams of farmer researchers and
development workers from NGOs to conduct a
participatory assessment of farmers’ IPM needs in
four Javanese villages. But when the teams
entered the villages, they found that the farmers
were less concerned with pests and diseases
than they were with the problems of marketing
their crop. And whereas losses to even the most
serious insect pests were generally low, there
were huge variations in yields, mainly associated
with crop management practices such as the use
of fertilizers.

All this suggested a broader agenda than the
IPM curriculum of the original project proposal.
At community-level workshops in 1996, the
partners decided to switch to an integrated crop

management (ICM) framework. "The switch was



the direct result of farmers’ participation,” notes
Van de Fliert.

The next evolutionary step came when
institutions in Vietnam decided to adapt the
Indonesian model to their country’s needs. In
Vietnam, unlike Indonesia, the whole sweetpotato
plant—vines and roots —is commonly used as
animal feed. In a 1999 planning workshop,
researchers, farmers and extension workers
endorsed the ICM-FFS approach developed in
Indonesia, noting that the broad curriculum and
simultaneous emphasis on economics and
ecology were particularly attractive.

In the 2001-02 pilot seasons they realized,
however, that it would be beneficial to farmers
to broaden the FFS curriculum to include
utilization and processing aspects in addition to
production. CIP and national partners had
recently developed a new labor-saving
technique for processing vines for pig feed,
involving the use of fermentation instead of
boiling. The technique was included in the new
curriculum, providing a vehicle for its
dissemination.

Meanwhile, CIP’s Lima-based scientists had
begun adapting farmer field schools for potato,
starting with four pilot schools launched in

collaboration with CARE in the Cajamarca area of

Peru. This work was driven by two overlapping
interests: to help farmers control late blight
disease and to evaluate and disseminate new
potatoes with resistance to the disease. To
achieve these dual objectives, the scientists
included various participatory research (PR)
elements, forming a new model known as the
PR-FFS.

"The idea was to generate a large data set
that would be useful to scientists, and at the
same time to try the new materials out with
farmers," says Oscar Ortiz, the CIP social scientist
who coordinated the project. "In conventional
research, the baseline data used to formulate
hypotheses are often collected from no more
than two sites over a couple of growing seasons.
When farmers conduct research in their own
fields, in many locations, you get much more
information at a lower cost."

The new model successfully met the project’s
combined research and extension objectives.
Multi-locational trials within the PR-FFS showed
that a number of new breeding lines performed
outstandingly across locations, even under
extreme disease pressure. Some of these lines
have now been officially released as new
varieties and others are spreading spontaneously,

giving farmers much earlier access to them than

Continued on page 78



A SCHOOL FOR DIFFICULT SUBJECTS

Late blight poses a special challenge for potato farmers and
scientists. (See also pages 62 and 83.) It is caused by a fungus
(Phytophthora infestans) that is invisible to the naked eye,
making it difficult for farmers to grasp the nature of the disease.
If not dealt with promptly, late blight can be devastating,
leading to heavy losses. And because the pathogen evolves
rapidly and is highly variable, practices traditionally used to
control the disease may no longer work and solutions that apply
in one place may not be transferable to others.

All this makes knowledge a precious commodity in dealing
with late blight, and the FFS is an ideal vehicle for imparting
that knowledge. Farmers need to understand the pathogen, to
be familiar with the resistant varieties available, to know how
and when to use fungicides, to be aware of the principles of
seed health and to-know what agronomic practices can help
them avoid,the disease.

The use of fungicides provides a good example of the way
knowledge| can help. Many farmers do not know the difference
between systemic fungicides, which are absorbed by the plant,
and contact fungicides, which protect it superficially. Systemic
fungicides are more efficient at protecting the crop in the short
term, but may lead to resistance in the fungus if applied too
often. By alternating the two types, farmers can slow down the
development of resistance by making sure a high proportion of
fungal spores are killed. Experiences in Bolivia (see page 79)
show how effective this strategy can be.

The central plank of integrated control strategies, however,
is resistant crop varieties, which can allow much lower
fungicide use. The variability and rapid evolution of the
pathogen make it vital to obtain large data sets over multiple
locations when developing and testing such varieties. This is
especially important in rainfed and mountainous ecosystems,
where conditions vary greatly over short distances. Farmers are
the best people to evaluate new varieties because they can
assess culinary and agronomic qualities alongside resistance to

late blight.




"Viva farmer
field schools!"
proclaim these

puppets




if they had been evaluated through the formal
research system. And as in Indonesia, broadening
the project’s initially narrow focus on pests to
include other problems raised by farmers resulted
in a set of priorities more sharply focused on
their needs, as well as stronger farmer ownership
of the FFS process.

Success with the four pilot schools in Peru
sowed the seeds for a larger project linking six
countries in Asia, Africa and Latin America. As in
Peru, the aim is to design and disseminate
technologies and practices for the control of late
blight. But a further aim has been built into the
project proposal: to adapt FFS to suit local
conditions in each country, in preparation for
training farmers and scaling up the approach.

"This time we made adaptation an explicit
goal," says Ortiz. "Our previous experience shows
that there is no blueprint for a successful FFS and
that the agenda needs to be left open, as in
participatory research." Hence the different subset
of problems being addressed alongside late blight
in each country: seed management in Bangladesh,
potato tuber moth in Bolivia, bacterial wilt in
Uganda, to give but a few examples. All countries,
however, are evaluating new resistant breeding
lines, thereby laying a foundation for the same

rapid dissemination as observed in Peru.

BROADENING THE AGENDA INCREASES IMPACT
At each stage of its evolution, the FFS has
increased its impact by broadening its scope.

"One of the biggest benefits of the new FFS
models is the boost they give to the dissemination
of new technologies," says CIP economist Tom
Walker. "Piggy-backing technologies on the FFS,
such as new crop varieties or improved processing,
can accelerate adoption." Experiences in Indonesia,
Peru and Vietnam have been borne out by those
of the recent six-country project, which has led to
varietal releases in nearly every participating
country.

Ortiz and his colleagues believe the sharing
of skills and resources among institutions with
distinct comparative advantages is another key
to broadening the impact—and the reach — of
the FFS. The six-country project takes its cue
from previous CIP experiences, such as that with
CARE in Peru, by inviting NGOs and extension
services to participate alongside research
institutes. In some countries, close relationships
have been forged between institutions that had
seldom worked together in the past. In Uganda,
for example, the NGO Africare has developed a
joint workplan with the National Agricultural
Research Organization (NARO): Africare supports

the fieldwork while NARO provides technical

Continued on page 80



BoOLIVIAN FARMERS GO TO THE TOP OF THE CLASS

Potato farmers in Cochabamba, Bolivia, have achieved spectacular gains in income
through their participation in FFS. The schools have taught them how to increase
their yields by making more efficient use of fungicides to control late blight.

Although the farmers described late blight as their main problem, their
conventional practices for controlling the disease were not very effective. They
made only two to four fungicide applications to the crop, with the first of these
made too late and with too long an interval between the others. In addition, they
relied almost entirely on systemic fungicides, risking the development of resistance.

During the early 1990s, the Fundacién para la Promocion e Investigacién de
Productos Andinos (PROINPA) developed a strategy for more efficient chemical
control, beginning with the use of a systemic fungicide 10 days after the plants
had emerged and following this with the alternating use of systemic and contact
products at 7- to 14-day intervals, depending on the weather. The foundation then
imparted this strategy to farmers, first through talks at field days, then through
repeated sessions with fixed groups of farmers, and finally through farmer field
schools.

The FFS approach achieved by far the best results. Farmers exposed to the
strategy during field days and in group sessions subsequently tended not to make
the crucial first application before disease symptoms appear. In contrast, those
who had participated in the field schools had a deeper understanding of the
nature of the pathogen and so of the need for this early, preventive application.
While farmers trained in fixed groups increased their incomes by as much as
USS$762 per hectare per year, they were far outstripped by the FFS participants,

who made gains of up to US$2,415.



Across the world, farmers appreciate the value of learning as they reap the benefits from their participation in field schools.

back-up, and the two are working together to
write and test a field guide. In addition, the
project builds on the experiences of other
institutions in implementing not only FFS but
also other forms of participatory research and
development, such as village research
committees. "The result is a fascinating process
of cross-fertilization," says Ortiz. "We hope to
combine the strengths of all the models."
Farmer participation in determining the FFS
curriculum has also helped to extend its range,
as well as its benefits, increasing both the
immediate impact and the likelihood that

farmers will take ownership of the learning

process and so continue it afterwards. An
evaluation of the sweetpotato FFS in Indonesia
concluded that an FFS focused only on IPM
would have had far less impact than the more
broadly focused ICM-FFS, which raised farmers’
incomes by up to 24 percent. Besides pests and
natural enemies, farmers singled out seed
health, field sanitation and nutrient management
as areas in which they had improved their
practices.

In Peru, where farmers also intervened to
broaden the agenda, a workshop held after the
project showed that farmers were keen to

continue their learning process and to extend it



even further to cover cereals, legumes and
livestock. Participants in the six-country project
have reported a similar extension of research
activities carried out by farmers’ groups, who
have gained greatly in strength and confidence
through the FFS experience.

This wide buy-in is paying off. "All of the
countries involved in the six-country project have
refined their methodologies and have published
or will publish FFS field guides," reports Ortiz.
"What's more, most partners have taken steps to
institutionalize the method." There is also a good
measure of spontaneous dissemination, which
may lead to additional impact at the local level.
For example, 68 percent of farmers participating
in the pilot sweetpotato ICM-FFS in Indonesia said
they had spread information on ICM to nearby

non-participating farmers.

SCALING UP: THE CHALLENGE REMAINS

Scaling up is the final challenge in delivering the
multiple benefits of the new FFS models to
farmers. It is also the hardest.

"As a resource-intensive model, the FFS is
faced with the same scaling up problems as
other participatory research and development
approaches," says Walker. "Coverage is low, with

only 20 or so farmers typically included in a

group. And you may need two to three seasons
with a group before the participants feel
confident and knowledgeable enough to teach
others. In this respect the very adaptability of
the model works against it. The tendency to
expand the curriculum to include all farmers’
problems slows down the learning process even
further."

Scaling up is likely to be even more difficult
in diverse rainfed cropping systems than in the
more uniform irrigated systems. Facilitators will
find that the solutions that work in their own
small patch of fields don’t necessarily apply
beyond the village boundaries. The multiple
crops grown in rainfed systems could severely
overburden the FFS curriculum. And there is
usually only one cropping season a year, so
schools cannot follow one another in quick
succession as they can in the multiple cropping
systems of irrigated areas. These considerations
add weight to the argument that FFS should
teach experimental skills and the basic principles
of ecosystem management rather than specific
technologies.

What can be done to speed up dissemination?
Ortiz stresses that the foundation for expanded
efforts must be more training. The FAO has

trained NGO and governmental staff, initially in



Southeast Asia and more recently in Africa and
Latin America. In some countries, notably
Indonesia and Vietnam, national programs have
also played a lead role. For example, the pilot
sweetpotato schools in Indonesia encouraged the
country’s Directorate of National Food Production
to design a program to train a further 12,000
farmers. But numbers alone don't tell the whole
story. "The quality of training is just as important

as the quantity," says Ortiz. "And much depends
on how faithful facilitators are to their training
once they start implementing FFS independently.”
The biggest impact from the FFS is still in the
country where it all started, Indonesia. But the
impact there isn’t solely to do with a longer
history of exposure. Other factors have played a
part in creating what appears to have become a
self-sustaining movement among farmers, in which
the FFS is part of a broader agenda. These factors

include the creation of a strong and dedicated

national program on IPM, a receptive NGO

movement and a supportive policy environment.

According to Van de Fliert, around 40 percent of

the FFS in the country are now organized and led
by farmer-trainers, the first of whom participated

in a two-week Training of Trainers course hosted

by the national program.

As well as launching schools, the farmer-
trainers hold seasonal technical meetings and
training workshops. These forums have evolved
into local, provincial and national farmers'’
organizations, whose agenda includes policy and
institutional issues as well as technology
development. Their activities vary from collective
enterprises at the village level to nationwide
congresses involving thousands of people.

It remains to be seen whether other countries
can emulate Indonesia’s success. If they can,
millions of small-scale farming families across the
developing world could soon reap the benefits of
the FFS accrued to their food security and incomes,

as well as to their health and environment.



