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Mungbean cultivation, Asia

tion of vegetables. To do so, the Center selected
two legumes for crop improvement—soybean and
mungbean.

When AVRDC began its research on
mungbean, Asian farmers were growing traditional
varieties that posed several vexing problems.
They took a long time to harvest—9o to 110 days
to reach maturity—and thus could not be easily
rotated in-between cereal crops.2 They also tended
not to mature in the field all at once, meaning that
farmers had to spend long hours harvesting the
crop multiple times, while their pods (the casings
in which the beans grow) tended to shatter easily,
resulting in significant crop losses. In addition,
mungbean crops were susceptible to insects and
diseases, especially the mungbean yellow mosaic
virus. And though these varieties required a great
deal of labor, they produced only about 400
kilograms of small seeds per hectare of land.

After some discussion, plant scientists agreed
on the goals of their mungbean improvement
program. The ideal mungbean, they decided,
would, among other things:

« carry all of its pods on the top of the plant for

easy harvesting;

« have a stable potential yield of more than 2
tons per hectare;

« mature quickly, in about 60 to 75 days;

» mature at a uniform rate so that farmers
could complete the harvest in one go;

« have larger seeds than traditional varieties;
and

« be resistant to pests and diseases like
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Cercospora leaf spot, powdery mildew,
mungbean yellow mosaic virus, bean fly, pod
borer, and bruchid weevil.3

Having agreed on a blueprint, AVRDC
recognized that the development of this ideal
mungbean required a strong relationship with
national agricultural research organizations
in countries where improved mungbean could
be cultivated. To this end, AVRDC established
the South Asia Vegetable Research Network
(SAVERNET) in partnership with its key
collaborators—scientists at national agricultural
research organizations in Bangladesh, Bhutan,
China, India, Myanmar, Nepal, Pakistan, Sri
Lanka, and Thailand.

Under SAVERNET, AVRDC scientists and
scientists in participating countries screened and
exchanged germplasm (that is, genetic materials)
to identify desirable traits with which to develop
improved mungbean lines. Working closely
with farmers, they evaluated the performance of
promising varieties under different agroecological
conditions in different countries and during
different seasons. Results were consolidated
and shared among the network members. Over
time and with technical support from AVRDC,
the national partners in each country gradually
assumed greater responsibility over their national
mungbean improvement programs.

Research breakthroughs, however, were not
immediate in all countries. Although mungbean
research showed spectacular success in Southeast
Asia and China, the main region in need of
improved varieties was South Asia, where the
mungbean yellow mosaic virus severely con-
strained the crop’s production. In 1992, AVRDC
established an informal network with scientists
in Pakistan to collaborate on finding a solution.
Shuttle breeding—that is, growing two crops a year
by sending germplasm back and forth between
AVRDC in Taiwan and the Nuclear Institute for
Agriculture and Biology in Pakistan—enabled
scientists to develop improved mungbean yellow
mosaic virus—resistant varieties for South Asia.

In 1997, the South Asian members of SAVERNET
organized a mungbean subnetwork to disseminate
these virus-resistant varieties. Within four years
and with crucial support from the United Kingdom
Department for International Development
(DFID), scientists managed to release these
improved, virus-resistant varieties, which yield



at least 2 tons per hectare and mature in 55 to
65 days, throughout the region—in Bhutan,
Bangladesh, India, Nepal, Pakistan, and Sri Lanka.

Farmers did not immediately take to the
improved mungbean varieties in all countries; they
had to be convinced. AVRDC’s national partners
in different countries demonstrated the value of
improved mungbean by conducting demonstra-
tions in farmers’ fields, organizing field days
(events for sharing agricultural information),
promoting adoption through model farmers,
and encouraging both public and private seed
companies to multiply and distribute improved
mungbean seed so that farmers could replicate
these demonstrations.

Ultimately, these efforts succeeded. Between
1997 and 2002, mungbean cultivation in South
Asia took off, and by 2005, improved mungbean
was being cultivated on 1.5 million hectares of
land.

Beyond AVRDC and its partners, much of the
credit for this success goes to the farmers who
were active in the research and development of

improved mungbean. They were instrumental not
only in evaluating the improved varieties under
farm conditions, but also in producing seed that
could be shared with other farmers. For example,
under a Seed Village Program launched in India’s
Punjab state in 2003, a total of 2770 farmers, each
planting mungbean on just 0.4 hectares of land,
succeeded in producing about 2,700 tons of high-
quality seed that was distributed to other farmers
in the next season.

Impacts of the Mungbean
Transformation

Mungbean has been transformed from a marginal
to a relatively important crop and, in the process,
has contributed to improving rural household
income, expanding employment opportunities,
diversifying diets, increasing nutritional security,
and enhancing soil fertility in Asia.

Since the 1980s, improved mungbean has
led farmers to plant the crop on more and more
land (Figure 15.1). Today, improved mungbean

Figure 15.1—Estimated area under mungbean before and after the intervention
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Non mildew-resistant mungbean (left) and powdery mildew-resistant mungbean (right)

varieties occupy almost 90 percent of the area
under mungbean cultivation in Pakistan and
Thailand, 85 percent in China, and around 50
percent in Bangladesh and Myanmar, accounting
for almost 3 million hectares of land.4 Overall in
Asia, production of mungbean varieties increased
from 2.3 million tons in 1985 to 3.1 million tons in
2000.5 Globally, improved mungbean constitutes
more than 25 percent of worldwide mungbean
production.®

Moreover, mungbean production is raising
the yields of farmers’ other crops by improving the
productivity of the soil. Including mungbean in
the rice—wheat crop rotation system enriches the
soil and breaks soil fatigue caused by cereal—cereal
rotations. Farmers in Punjab who grow mungbean
as well as paddy rice have found their paddy rice
yields, and their incomes, rising.

Mungbean also promises health benefits for
consumers, especially poor women and children,
who are most vulnerable to the effects of poor
nutrition and a lack of micronutrients in their
diets. Mungbean is rich in protein and iron, and
improved mungbean varieties contain 6 milli-
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grams of iron per 100 grams of raw seed, whereas
traditional mungbean varieties contain only 3.0 to
3.5 milligrams.”

Lessons from the Mungbean
Experience

The experiences of the many partners involved
in developing and disseminating improved
mungbean in Asia point to a number of lessons:

Commitment—For the intervention to succeed,
it needed a strong commitment from all par-
ties—international research institutes, national
partners, donors, nongovernmental organizations,
and individual farmers.

Plan with a purpose—Realistic goals and
specific plans based on available resources helped
the intervention move forward. Deadlines were
set for achieving goals. Progress was monitored
semiannually and annually, which allowed project
participants to make midcourse adjustments as
needed.



Focus on farmers—Crop-management practices
varied in each country and season. National
agricultural research systems developed farmer-
friendly technologies to address the farmers’
specific constraints in their countries.

Share across boundaries—Progress and
success varied between countries and between
provinces or states within countries. For instance,
Punjab in India was able to make rapid progress in
seed production and distribution; Bangladesh was
able to adopt and follow the example of Punjab.
Within India, Bihar, Haryana, Himachal Pradesh,
Jharkhand, and Rajasthan made good progress
with assistance from Punjab. Success in one area
can serve as a catalyst for success in neighbor-

ing states and countries. And sharing resources
between countries and between states within a
country is the best way to rapidly spread technol-
ogy and improve productivity, nutrition, and food
security.

Welcome all contributions, large and
small—China and India are big countries with
sufficient resources to maintain large germplasm
collections and conduct meaningful research. But
smaller countries also made significant contri-
butions: the Philippines developed high-yield,
early-maturing, bold-seeded varieties; Pakistan
developed lines with a high level of resistance

to the mungbean yellow mosaic virus. Even at
the community level, the Seed Village Program
and other seed exchanges helped rapidly expand
mungbean production.

Adapt as needed—Evaluating improved technol-
ogy, regardless of its source, and determining if

it was suitable for local situations returned large
dividends in Myanmar, with a small investment.

Train professionals and consumers—
Training was essential for researchers, extension
staff, farmers, and economists to systematically
organize, plan, and implement activities and
collect data. In addition, to enhance nutritional
security, women received training in mungbean
preparation to ensure that valuable nutrients
would not be lost during cooking.

Provide visible proof—Demonstration trials,
farmers’ field trials, and field days proved that
“seeing is believing,” enabling farmers to see for

themselves the performance of the improved
varieties compared with local varieties. When
farmers actively participated in research and
development efforts, they felt they had ownership
in the output.

Promote the benefits—The return on invest-
ment to the farmer is extremely important for the
success of any new crop variety. Farmers need

to understand why maintaining pure seed of the
improved variety is worthwhile.

It is also important for international agri-
cultural centers to be sensitive to the needs and
achievements of the national partners. National
agricultural research systems should be properly
credited for their efforts, and international agri-
cultural centers should work behind the scenes,
providing technology and other support that are
unavailable to the national systems. Each country
has its own rules and regulations for releasing new
varieties, and international scientists should follow
them carefully to avoid delays or work closely with
national scientists to encourage minor modifica-
tions that can speed release.

Conclusion

Only ongoing involvement from all partners will
ensure that the mungbean transformation will
continue to respond to current and evolving condi-
tions. For instance, for the improved varieties to
perform to their full potential, researchers need

to refine seasonal and location-specific growing
practices. In light of climate change, scien-

Mungbean harvesting
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tists will have to develop improved varieties to
withstand continuously evolving diseases, insects,
and climate conditions. Studies should take
the broadest possible view of the intervention’s
impacts to explain its value to policymakers and
donors.

The world population is expected to reach
8 billion within the next 10 years, and more than
half of that population will be in Asia. Despite
rising incomes in China and India, food and
nutrition security continue to be a concern across
the continent. Protein, calorie, and micronutri-
ent deficiencies affect almost 2 billion people in
the region.® In 2000, vegetable sources provided

49.8 grams of protein per capita per day in

Asia, compared with 21.2 grams from animal
sources.® Mungbean—a nitrogen-fixing, protein-
and iron-rich legume—will undoubtedly play an
ever-growing role in Asian diets as governments
seek to enhance food security and sustain their
agricultural base. Through continuing research
cooperation among local, national, and interna-
tional partners to improve and share mungbean
germplasm and technical expertise, small-scale
farmers can increase yields, diversify crop
rotations, and increase their incomes by growing
this nutritious legume for their families and com-
munities.
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