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Accession Plant sample,
strain or population held in a
genebank or breeding
programme for conservation
or use.
Agroforestry The integration
of trees and shrubs into
agricultural systems.
Biodiversity The total
variability within and among
species of all living
organisms and their
habitats.
Bioprospecting Collecting
wild plants and animals for
commercially valuable
genetic and biochemical
resources.
Centre of diversity The
geographic region in which
the greatest variability of a
crop occurs. A primary
centre of diversity is the
region of presumed origin,
and secondary centres are
regions of high diversity,
which have developed as a
result of the subsequent
spread of a crop.
CGIAR The Consultative
Group on International
Agricultural Research, an
association of private and
public donor agencies that
supports the work of 16
international agricultural
research centres.
Cryopreservation
Conservation in very cold
temperatures, usually in
liquid nitrogen.
Ecosystem A relatively selfcontained ecological system
defined by the types of
organisms found there and
their interactions, e.g.
forests, grassland, etc.
Ex situ conservation
Conservation of a plant
outside of its original or
natural habitat.

Farmers’ Rights According
to FAO Resolutions 5/89 and
3/91, the rights ‘arising from
the past, present and future
contribution of farmers in
conserving, improving and
making available plant
genetic resources,
particularly those in the
centres of origin or
diversity’.
FAO Food and Agricultural
Organization of the United
Nations, Rome, Italy.
Future Harvest A charitable
and educational
organization created by the
research centres supported
by the CGIAR (known as the
Future Harvest Centres) to
advance debate, catalyze
action and mobilize
resources for a world with
less poverty, a healthier
human family, and a better
environment.
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Genetic erosion Loss of
genetic diversity between
and within populations of
the same species over time,
or reduction of the genetic
base of a species owing to
human intervention,
environmental changes, etc.

NGO Non-governmental
organization.

Genetic modification
Alteration of the genetic
material of living cells in
order to make them capable
of producing new
substances or performing
new functions.

Somaclonal variation The
variation between
individuals in a clone, it
provides the opportunity to
generate new plant types
that would be difficult or
impossible to generate by
conventional plant breeding.

Genetic resources Genetic
material of plants, animals
and other organisms that is
of value for present and
future generations of people.
Genotype 1. The genetic
constitution of an organism;
2. A group of organisms
with similar genetic
constitutions.
Germplasm A set of
genotypes that may be
conserved or used.

Genebank Facility where
germplasm is stored in the
form of seeds, pollen or in
vitro culture, or in the case
of a field genebank, as
plants growing in the field.

In situ conservation
Conservation of plants or
animals in the areas where
they developed their
distinctive properties, i.e. in
the wild or in farmers’ fields.

Gender analysis
A tool for examining the
nature of the relationships
between women and men
and their different social
realities, life expectations
and economic
circumstances. Gender
analysis is critical for
ensuring that policies,
programmes and legislation
are informed, equitable and
inclusive.

In vitro conservation
Conservation of plant
material in test tubes,
literally ‘in glass’.
Indigenous/local knowledge
Knowledge that develops in
a particular area and
accumulates over time
through being handed down
from generation to
generation.

Genepool All the genes and
their different alleles present
in an interbreeding
population.

Landraces Farmerdeveloped varieties of crop
plants that are adapted to
local environmental
conditions.

Genetic diversity The
genetic variation present in a
population or species.

Monocrop The growing of a
single type of crop in one
area, year after year.

Regeneration The growing
out of a sample from an
accession to replenish the
viability of the original
accession.

Tissue culture A culture of
cells taken from an animal or
plant.
Wild relative A noncultivated species that is
more or less closely related
to a crop species (usually in
the same genus). It is not
normally used for agriculture
but can occur in
agroecosystems (e.g. as a
weed or a component of
pasture or grazing lands).
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Global consortium announces
plans to sequence banana genome
Scientists from 11 countries
have announced the founding
of an international consortium
to sequence the banana
genome within five years.
The scientists—from
governmental, university and
nonprofit organizations—will
use the new genetic data
to enable developing-world
farmers to grow bananas that
are able to resist the fungus
‘Black Sigatoka’, as well as
other diseases and pests.
Bananas are a staple
food for nearly half a billion
people worldwide, but their
crops are increasingly lost to
disease. The genome
sequence will also benefit
US and European consumers

of the popular dessert
banana, one of the
world’s most chemically
dependent crops.

is needed to unlock the
diversity found in bananas
that still grow and
reproduce in the wild.”

“Ancient farmers selected
banana strains that were
seedless and thus sterile,
and grew the fruit through
vegetative sprouting,” said
Emile Frison, Director of the
International Network for the
Improvement of Banana and
Plantain (INIBAP). “Cultivated
bananas have, therefore,
been at a near evolutionary
standstill for thousands
of years and lack the genetic
diversity needed to fight
off disease. A coordinated
effort by scientists worldwide

The group sequencing
effort was launched in
Washington in July 2001.
INIBAP, an IPGRI programme,
is leading the effort, which
brings together organizations
from Australia, Belgium, Brazil,
the Czech Republic, France,
Germany, India, Mexico, the
United Kingdom and the
United States. The newly
founded ‘Global Musa
(Banana) Genomics
Consortium’ includes the
International Institute for
Tropical Agriculture (IITA)

based in Nigeria. The
Consortium also includes the
Institute for Genomic Research
(TIGR), which previously
collaborated in sequencing
the genomes of rice and
Arabidopsis (a plant in the mustard family), as well as
sequencing the parasite that
causes East Coast fever—a
leading cause of death in
African cattle. Scientists will
map the banana genome using
a sexually reproducing wild
species of banana from
Southeast Asia.

bananas are a staple food
that many African families eat
for every meal. This is our
chance to develop a crop that
won’t fail for them and that
may help lift them out of
hunger and poverty”.
This story first appeared on
the Future Harvest website,
www.futureharvest.org
For more information,
contact Charlotte Lusty,
INIBAP (C.LUSTY@cgiar.org)
or visit www.inibap.org

“Banana will be the first
exclusively tropical crop to be
sequenced,” said Frison.
“More than a popular snack,

International Plant Genetic
Resources Institute (IPGRI)
Via dei Tre Denari 472/a
00057 Maccarese
(Fiumicino)
Italy
Tel: 39 06 6118 215
Fax: 39 06 61979
Email: ipgri@cgiar.org
Web: http://www.ipgri.cgiar.org
Diversity for Development

<www.futureharvest.org>
IPGRI is
a Future Harvest Centre
supported by the
Consultative Group on
International Agricultural
Research (CGIAR)

Sequencing
the banana genome
could help farmers all
over the world.
Teresa Andon
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Keeping our promise:
The Global Conservation Trust

The National
Genebank of
Kenya.
©Thierry Gennen

A major effort is underway
to secure the future of genetic
resources collections around
the world.
The establishment of many
of the world’s genebanks took
place in an atmosphere of
crisis in the 1970s and 1980s;
scientists rightly believed
that the race against genetic
erosion was literally a race
against the clock. Every day,
traditional crop varieties and
their wild relatives were
disappearing from farmers’
fields and from the forests,
cast aside in favour of
high-yielding types or the
victims of changing cropping
patterns, resource
degradation, destruction
of habitats or shifting
ecosystems. This genetic
erosion led to the
mobilization of a worldwide
effort to collect imperiled
crop resources for
safeguarding in genebanks.
The rescue mission was
extraordinarily successful.
It would eventually lead to

the establishment of
about 1300 plant diversity
collections around the world,
holding more than 6 million
samples. However, the
operation precipitated the
construction of a ‘system’
of ex situ collections
characterized by a
non-systematic
assortment of strategies, plans
and structures. And many of the
genebanks established during
the crisis years did not make
adequate provision for ongoing
financial support. Some of
these genebanks have now
closed and others are in
a state of deterioration.
In 1996, the nations of the
world made an important
promise to future generations:
to take urgent action to
protect the world’s rapidly
shrinking agricultural
biodiversity. One hundred and
fifty countries adopted that
promise—in the form of a
Global Plan of Action—at
FAO’s International Technical
Conference on plant genetic
resources held in Leipzig,

Germany. Among other things,
the Global Plan gave
significant emphasis to
strengthening ex situ
conservation and use,
and called for the
establishment of a rational
global genebank system.
The FAO Commission on
Genetic Resources for Food
and Agriculture guides the
implementation of the Global
Plan. In monitoring
implementation over the past
several years, the Commission
has found that countries and
institutions alike are using
their own resources and
existing capacity to implement
the Global Plan. However, it is
clear that the full realization
of the goals of the Global Plan
would require a significant
increase in current levels of
activity, and thus in funding.
In 1994, the Future Harvest
Centres made a promise of
their own: to serve as trustees
for the most extensive and
important international
ex situ collections of plant

genetic resources. The
material in the collections,
held in Centre genebanks, is
available to all users without
restriction. That promise was
formalized through legally
binding agreements signed
with FAO.
As with countries, it has
been a challenge for the
Future Harvest Centres to
make good on their promise.
Funding constraints have
limited the ability of the
Centres to fully meet the
standards of operation
expected under the FAO
agreements. A fundamental
question facing the CGIAR
at the end of the 20th century
was how to meet its perpetual
responsibility as trustee of the
world’s largest public domain
collections on the basis of
annual funding alone.
The idea of establishing an
endowment to match the
long-term nature of funding
commitments to the long-term
nature of conservation
commitments has been
mooted within the CGIAR for
a number of years. A review
of Centre genebanks and
a series of costing studies,
supported by the
System-wide Genetic
Resources Programme
(SGRP), laid the groundwork
for such an initiative.
Throughout the spring and
summer of 2000, extensive
consultations were held with
FAO, and with constituencies
in developed and developing
countries, the Global Forum
for Agricultural Research and

the NGO community.
The purpose was to consider
the desirability of a major
campaign to raise funds for
supporting national and
regional, as well as
international genetic
resources collections and
to set in motion the process
of developing the rational
genebank system called for
in the Global Plan of Action.
A formal feasibility study took
place over a period of
4 months and involved
interviews with more than 130
individuals from governments,
foundations and corporations
in about 30 countries.
The result of this process
was the determination that
it would be possible
to raise very significant
funds to support the
establishment
of the Global Conservation
Trust, an endowment
for genetic resources.
The goals of the Global
Conservation Trust are bold
and ambitious. It aims
to assist the world
community to:
● Keep the promise
to ensure long-term
conservation and availability
of in-trust germplasm.
● Keep the promise to ensure
conservation and sustainable
use of national plant genetic
resources collections and the
development of a rational
genebank system
as called for in the Global
Plan of Action.
● Create new partnerships
between the public
and private sector that

will ensure a
sustainable future for
agricultural research.
● Elevate the profile of
agriculture as a
philanthropic priority.
The success of the
Trust will require raising a
minimum of US$260
million over three years

from corporations,
foundations, governments
and individuals. That success
will safeguard genetic resources
collections for the future. Most
importantly, it will demonstrate
a commitment to excellence in
research and development and
a vision of a world
where access to food is a
human right.

Reported by Ruth Raymond,
IPGRI (R.RAYMOND@cgiar.org)
For further information,
contact:
The Global Conservation Trust
c/o IPGRI
Via dei Tre Denari 472/a
00057 Maccarese, Rome, Italy
Tel: 39 066118 215
Fax: 39 0661979
Email: r.raymond@cgiar.org

The Global
Conservation Trust
aims to establish a
sustainable funding
base for national and
international
genebanks.
©Thierry Gennen

Germplasm flows shown
to greatly benefit developing countries
In addition to their important conservation function,
genebanks provide access to germplasm and related
information. This access can be an important factor for
promoting economic development, particularly in poor
countries, provided that it is given without undue restriction
or cost. An analysis of data in SINGER—the System-wide
Information Network for Genetic Resources—reveals that
developing countries receive significant direct benefits from
the in-trust plant diversity collections held in the Future
Harvest genebanks.
Germplasm transfers of key crops from six Future Harvest
Centres (CIAT, CIMMYT, ICARDA, ICRISAT, ILRI and IRRI) were
tracked during a period of 28 years, from 1973 to 2001. Over
80% of the material distributed from the genebanks during this
time—about a million samples—went to organizations in
developing countries, the vast majority to universities and
national agricultural research systems. Much of the material—
73% —that originated in developing countries flowed back to
those countries. And developing countries asked for the same
material an average of four times per accession (as opposed
to twice per accession for developed countries), indicating
intensive use of the requested materials.
Reported by Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)
Visit SINGER at www.singer.cgiar.org

A recent study
tracked
germplasm
distribution from
Future Harvest
genebanks over
a period of
28 years.
Samy Gaiji, IPGRI

The genetic
resources
collection at IITA,
a Future Harvest
Centre.
IITA
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New project sets the pace
in Near East
The Near East Project
—Conservation and
Sustainable Use of Dryland
Agrobiodiversity in Jordan,
Lebanon, Syria and the
Palestinian Authority, to give
it its full name—is a
mould-breaking attempt to
underwrite the future of crop
diversity in an entire region.
The collaborators can justly
claim to cover one of the

cradles of agriculture, where
many of the annual crops and
trees on which farming
depends were domesticated
thousands of years ago.
Now they are taking positive
steps to safeguard, on
farms and in community
genebanks, the landraces
and wild relatives that still
harbour so much vital genetic
diversity.

A roadside stand near one of the Near East Project study sites in
Syria mixes conventional fruit with local and little-known varieties.
The Project aims to expand markets for local crops and to create
new value-added products.
Jeremy Cherfas, IPGRI

®

FloraMap : a new tool for finding
and conserving biodiversity
The 5-year, US$8.1 million
project is funded by the
Global Environment Facility
through the United Nations
Development Programme.
The national agricultural
research systems are
responsible for local
components of the project,
while the International Center
for Agricultural Research in
the Dry Areas (ICARDA) is
responsible for overall
regional coordination.
IPGRI’s regional office in
Aleppo, Syria and the
Damascus-based Arab
Center for Studies of the
Arid Zones and Dry Lands are
also making their particular
expertise available.
The project focuses on 16
target crops of worldwide
importance and their wild
relatives including cereals such
as wheat and barley, forages
such as clover, and trees such

as olive, pistachio and fig. The
collaborators have identified two
sites in each country for indepth study, one dry and one
with higher rainfall. At all the
sites, local farmers are working
with project officers to
conserve and manage plant
diversity, and are passing on
their acquired knowledge
and skills.
Rather than simply saving
samples in genebanks,
however, the project is trying to
introduce farmers to steps they
can take to integrate the
management of all natural
resources. For example,
grafting improved varieties of
fruit trees onto wild seedlings
that are adapted to local
conditions can save water
and make better use of thin,
poor soils. And the demand
for seedlings helps to preserve
the entire ecosystem where the
parent plants grow in the wild.

Quite apart from being a
centre of diversity for
the target species, the region
is also important because
the harsh physical and
biological environment has
exerted evolutionary
pressure on the local varieties.
As a result they now possess
characteristics such as
resistance to drought or
heat tolerance that will
be valuable to breeders
around the world.
Reported by
Jeremy Cherfas, IPGRI
(J.CHERFAS@cgiar.org)
For more information on the
Near East Project, contact
Dr Ahmed Amri
Regional Coordinator
Agrobiodiversity Project
(ICARDA-Jordan@cgiar.org)
or visit
www.icarda.cgiar.org/
Gef/Gef.html

Impact of Future Harvest crop breeding efforts recognized
A new study has found that
the use of crop varieties
developed in Future Harvest
breeding programmes from
germplasm held in Centre
collections has significantly
reduced prices for poor
consumers, saved thousands
of hectares of forests from
being turned into farmland
and had a major impact on
reducing the number
of malnourished
children in the world.
The study, by Yale University
economist Dr Robert Evenson,

represents the first major
attempt to assess the
economic impact of improved
varieties of important food
staples such as rice, wheat,
maize, barley, cassava and
potatoes and other crops
worked on by the Future
Harvest Centres.
Dr Evenson's work,
which was commissioned by
the CGIAR’s Technical
Advisory Committee’s
Standing Panel on Impact
Assessment (SPIA), found
that prices for grain crops

Geneflow News

could have been up to 41%
higher over the period
between 1970 and 1995 if not
for the development of
improved varieties, which in
turn helped boost production.
The poor would have been
hard hurt by the higher prices
because they spend
a significant percentage of
their income on food.
Developing countries
would be importing up to 9%
more food if it were not
for the Centre crop
improvement efforts, and an
additional 2% of children in

developing countries would be
malnourished. This translates
into millions ofbetter-fed
children in actual terms. The
study also found that millions
of hectares of forests and
other fragile ecosystems
would have been lost if it were
not for the development of
improved varieties, which
allowed the production of
more crops on the same area
of land.
Dr Evenson concluded
his study by saying:
“The investments in Centre

germplasm improvement have
produced lower food prices
and massive gains to
consumers”. For these
reasons, he said, the placing
of crop improvement at the
core of Centre programmes
has a “very strong
justification”.
CGIAR’s Impact on
Germplasm Improvement
by Dr Robert Evenson
is available at
www.worldbank.org/
html/cgiar/publications/
mtm00/tac0017.pdf

A new computer tool
called FloraMap® will cut
much of the guesswork,
legwork and costs typically
involved in tracking down
plant species and other
potentially useful organisms
in the wild.
The new Windows™-based
tool is the product of more
than two decades of research
and testing by agricultural
geographer Peter Jones
and colleagues at the
International Center for
Tropical Agriculture (CIAT),
in Cali, Colombia.
“FloraMap is designed for
situations where a wild plant
or other organism has already
been collected from various
sites but where little or
nothing is known about the
specimen’s physiology,”
said Jones.
“FloraMap is built on
the assumption that climate
is a robust indicator of the
environmental range of
wild plants and many
other organisms,” he
explained. Likely alternative
sites for finding a particular
species will have climate
profiles closely matching
those of the locations
where the wild accessions
were originally collected.
All that are needed to run the
programme are the latitude,
longitude and altitude of each
site where the original set of
specimens was collected.
FloraMap uses these
data to produce probability
maps showing where

else in the world the species
might be found.
FloraMap is designed mainly
to help plant breeders and
managers of genebanks
predict new collecting sites
for wild plants. However, the
maps it generates have other
uses, such as identifying
suitable locations for
cultivating promising wild
species or conducting
field trials. In addition,
biodiversity specialists can
use the maps to plan more
efficient in situ conservation
programmes. By overlaying
probability maps for various
wild plant species, specialists
can select those sites that
have a climate compatible
with the largest number
of species targeted for
conservation.
FloraMap is one of about
a dozen computer
programmes currently
available for mapping plant
genetic resources.
But several features make
it stand out from the others,
said Jones. The first is its
suitability for use in
situations where little
scientific information is
available about a
potentially useful wild plant
or other organism.
Second is its user-friendly
interface, combined with
a high analysis speed.
Since FloraMap makes for
more efficient bioprospecting,
it creates the potential for
increased ‘gene piracy’—
the unscrupulous or illegal
collection of genetic resources

for private gain. At the same
time, however, it provides
national authorities with a new,
affordable tool to monitor their
genetic resources and identify
areas in need of protection. As
Jones said, “FloraMap makes
both prospecting and policing
easier”.

FLORAMAP HARDWARE AND SOFTWARE REQUIREMENTS
●

●
●

●
●

Reported by
Gerry Toomey for CIAT
Visit www.ciat.cgiar.org

CPU-486 DS, 66 MHz or
better (Pentium®
recommended)
32 MB RAM
200 MB of free space on
the hard-disk
CD-ROM drive
Monitor capable of
displaying 256 colours and
1024 by 768 pixels

Windows 95® or
Windows NT®
● Colour printer or plotter for
maps and graphics
(Postscript preferred)
●

The FloraMap CD-ROM and
printed manual are available
from CIAT for US$100.
Contact CIAT@cgiar.org

New collecting
sites for wild
plants can be
identified using
FloraMap®.
Mike Bolton
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Evidence places bananas in Africa
a millennium earlier than assumed
Banana cultivation
in Africa may have started
a thousand years earlier than
was previously assumed,
according to scientists in
Belgium and Cameroon. Pierre
de Maret, of the
department of cultural
anthropology at the University
of Brussels and his colleagues
say that 2500-year-old
phytoliths—minute particles
formed of mineral matter by
a living plant and fossilized in
rock—excavated in central
Cameroon have been
positively identified as
belonging to the banana crop.
They believe these findings
have far-reaching implications.
This discovery provides proof
of early agriculture in central

Africa, say the scientists.
Furthermore, as Musa is of
Asian origin, their work
provides the first concrete
evidence of contacts across
the Indian Ocean a millennium
earlier than previously
believed.
The early history of bananas
in Africa has long been
a matter of speculation,
owing to a lack of
archaeological evidence.
As wild bananas did not exist
on the African continent, the
discovery of Musa phytoliths
proves the early agriculture
of edible banana.
Until recently it was thought
that bananas may not have
arrived in Africa much before

500 AD, a hypothesis that has
been turned on its head by the
findings in Cameroon. Previous
investigations had documented
the appearance of large
settlements in the rainforest
around Yaounde in about
750 BC. Although it is likely
that the inhabitants of these
settlements were food
producers, there was no direct
evidence of agricultural
practice.
These early rainforest
settlements left scores of
sealed refuse pits. Musa
phytoliths were found at the
bottom of one of the pits and
in the charred crust of organic
matter adhering to a potshard
in another pit. Given the
association of material in the

Geneflow News
Welcome to Eden

pit, and correlation with
radiocarbon dates, Pierre de
Maret and his colleagues
believe the phytoliths can be
“securely dated between
840 and 350 BC”. “This first
direct evidence for the
antiquity of the crop in Africa
has far-reaching
implications”, de Maret said.
"As banana was the ideal
staple crop for agriculture
in the rainforest, its early
presence in Cameroon could
explain the increase in village
density in the forest at this
time and should improve our
understanding of the early
stages of Bantu expansion.”
These findings also provide
“strong support for indications
of long-distance contacts

much earlier than previously
believed between Oceania
and Africa,” said de Maret.
In many cases, early
agriculture relied on three
crops, de Maret pointed
out—banana, yam and taro.
“Progress in research on
bananas could be of great
help for deducing what
may have happened with the
other two crops in the remote
past”, he said. For Africa,
such evidence might assist
scientists to reassess the
relationship between hunter–
gatherer systems and itinerant
agriculture systems, and help
to clarify the transition to a
more settled agricultural order.

Inside the Humid
Tropics Biome.
Charles Francis

When we first wrote about
the Eden Project in the
pages of Geneflow 2 years
ago, the development of ‘the
living theatre of people and
plants’ had just got underway
(see Geneflow, 1999, p. 21).
Today, Eden is one of Britain’s
most popular tourist
destinations: more than
1.2 million people have
visited the site since it first
opened 6 months ago in
March 2001.

Reported by John Madeley

Better banana varieties for Tanzanian farmers
Mr Buguma is a farmer in a village in the Kagera
region of Tanzania. Here, farmers have seen yields
of their staple food crop—bananas—decline alarmingly
in recent years owing to pests and diseases. Mr Buguma
started testing improved banana varieties in 1997.
He received his plants from the Kagera Community
Development Project, a Belgian-funded project that works
with a number of local NGOs. The improved varieties used
by the project came from INIBAP’s Musa germplasm collection,
maintained at the Katholieke Universiteit Leuven, Belgium.
Thanks to these varieties, Mr Buguma now achieves
good yields of bananas. In 1999, at the wedding of his
daughter, Mr Buguma proudly offered his guests the traditional
‘matooke’ dish made from the fruit of the introduced variety
FHIA-01, developed by the Fundación Hondureña de
Investigación Agrícola in Honduras, which he now grows
on his own farm.
Reported by Suzanne Sharrock, INIBAP
Visit www.inibap.org
Emile Frison, INIBAP

It is not easy to write about
the Eden Project without
resorting to superlatives:
it houses the largest
conservatories in the world,
nestled in a massive china
clay pit in Cornwall. Inside,
three biomes—two enclosed
and one open air—reproduce
three distinct world climates.
The enclosed biomes are
giant geodesic greenhouses
constructed of steel and
plastic—the largest
freestanding structures in the
world outside Cape
Canaveral.
Bananas developed by FHIA
in Honduras (left) are now
growing all over the world.
Suzanne Sharrock, INIBAP

The Eden Project was the
brainchild of Tim Smit,
a former rock musician and
record producer. His goal:

to educate people about
sustainability and the natural
world. “We intended to create
something that not only
encourages us to understand
and to celebrate the world we
live in, but also inspires us to
action,” said Smit. “The Eden
Project seeks to showcase
the steps that communities
are already beginning to take
to be effective stewards of the
planet,” added Tony Kendle,
Eden’s Assistant Scientific
Director. “We’re also here to
show that environmental
awareness is about quality of
life, at all levels. The
environment is shorthand for
issues that impact on us in a
thousand ways, every day,
from the food we eat to the
clothes we wear to the
weather we enjoy or suffer.”
The largest biome, which
recreates the humid tropics,
is the equivalent of
11 double-decker buses in
height and 24 buses in length.
It contains tens of thousands
of plants and trees from the
lush rainforests of South
America, West Africa, the
Oceanic Islands and Asia.
Here, you’ll find a Malaysian
home garden, alley cropping,
banana and rubber
plantations, cocoa, rice,
coffee and other crops
of the tropics.
The warm temperate biome
is home to gardens and crops
of the Mediterranean, California
and South Africa, including
groves of old olive trees, grape
vines, citrus groves, proteas
and other drought-tolerant
plants. A roofless, cool

Fireworks over Eden. Charles Francis.

temperate biome features
plants from Cornwall and
from similar climates in the
Himalayas, Chile, Australia
and New Zealand. Nature trails
wind over 12 hectares. All told,
135 000 plants representing
4500 species are growing
at the site, which also includes
installations by Cornish
artists describing the intimate
relationship between people
and plants.
Far from being content
with its enormous success
as a visitors’ attraction, the
Eden team intends the site
to become a world-class
environmental research and
education facility with a major
component focusing on the
communication of science.
Eden has established a firm
partnership with the Future
Harvest Centres, which are
contributing both to the

scientific excellence of the
exhibits on site, and to this
longer-term goal. The Eden
Project is home to Future
Harvest UK, a registered
charity, whose aim is to
increase public awareness
of agricultural research
in the UK and to raise funds
to support its work and that
of the Centres. Future Harvest
UK serves as the focal point
for collaboration between
the Future Harvest
Centres and the Eden Project.
Reported
by Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)
For more on the Eden Project,
visit www.edenproject.com
For more on Future Harvest
UK, contact Linda McDonald
at LMcDonald@
edenproject.com
For more on Future Harvest,
visit www.futureharvest.org
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Seed fairs keep Andean
heritage alive
Every year, people come
to Pazos, Huancavelica,
Peru from 14 communities,
far and near, to compare their
potato harvests. Although only
one community will go away
with the prize for the greatest
diversity, the annual fair gives
everyone a chance to
exchange knowledge,
tips and tubers.
Papa regalo (gift potatoes),
as these native potatoes
are called, are prized
for their nutritional qualities,
their cultural value and their
culinary diversity. They are
the products of generations
of Andean agricultural
know-how, a proud heritage
handed down over time.
Most of these potatoes are
grown in mixtures of many
varieties in one field.
This provides an insurance
against crop loss, since

Diversity fair at Pazos, Peru.
CIP

often what destroys one
variety may find resistance
in another.
Women have a key role
to play in keeping this
agricultural heritage alive.
In the fields, men and women
work side by side, but often
in different roles. Planting
is done in teams: as the men
dig holes in the ground, the
women quickly select tubers
from a bag slung over their
shoulders, choosing the
tubers for each open hole
according to weight
(one tuber or several
small ones) and type.
When harvest time comes,
it is the women who are
entrusted with key decisions
about the crop’s use. They
sort the tubers, deciding
which will be stored for seed,
which will be eaten and which

Geneflow News

High tech tools are improving
agriculture to fight poverty
will be sold or traded to enrich
the family stock–and
pocketbook. They have
inherited knowledge of the
tubers’ virtues, each woman
learning to recognize and
appreciate dozens, and even
hundreds, of the more than
4000 varieties of native
potatoes that can be found
growing today in the Andes.
“It is an ancestral heritage,”
said Susana Hidalgo Avila.
“Our parents and
grandparents have taught us
since we were children. The
knowledge is part of
our nature.”
But these tubers—and the
knowledge surrounding their
use—are under threat.
Some have already been lost
to disease, climate changes
and social upheaval—
including terrorist action.
The diversity fairs help

to keep these Andean
treasures alive, stimulating
their use.
The Lima-based International
Potato Center (CIP) supports
this task by promoting
community genebanks
(see Geneflow 1999, p. 11).
The strategy is simple.
CIP selects the cultivars
from its genebank that most
closely match the varieties of a
given region. These are‘cleaned
up’ to free them of the viruses
and other diseases that are
often present in farmers’ fields.
Although these pathogens
won’t usually kill a crop, they
can result in considerably
reduced yields. CIP then
negotiates a plot of land with
the community, where the
disease-freepotatoes
are grown. At harvest time, the
villagers are invited to help
themselves to the tubers

In Peru, farmers grow
many different varieties of
potatoes in one field.
CIP

that they will use later to
regenerate their own crops.
One such plot of land can be
seen on the hillside near the
village of San Jose de
Aymara, just across the valley
from Pazos. Here, over 1200
native varieties from CIP’s collection have recently been
harvested by the
villagers, who will select from
them the potatoes most useful
for their needs.

The conference
honoured genetic
resources pioneer
Jack Hawkes, seen
here with some of his
former students from
the University of
Birmingham, UK.
Patti Sands, IPGRI

San Jose de Aymara, with
240 varieties, is the proud
owner of the prize for this year’s
seed fair. As the community
genebanks spread, it is hoped
that each year, the competition
will be stiffer.
Reported by
Christine Graves, CIP
(C.GRAVES@cgiar.org)
Visit www.cipotato.org

Scientists are helping to
reduce poverty by using high
tech tools to improve
agriculture in developing
countries. This was the finding
of an important international
meeting of biodiversity
experts, held last year in Kuala
Lumpur, Malaysia.
“We have always known that
plant genetic diversity can
be used to improve
agricultural productivity,” said
Dr Geoffrey Hawtin, Director
General of IPGRI, a co-host
of the International
Conference on Science and
Technology for Managing
Plant Genetic Diversity in the
21st Century. “Now, molecular
screening techniques and
other biotechnology
tools are speeding up the
process of crop improvement
enormously by helping us to
pinpoint and extract the
characteristics that poor
farmers need.”

Traditionally, agricultural
science has mostly
concentrated on improving the
productivity of so-called
‘major’ crops such as maize,
wheat and rice. Far less
attention has been paid to
other crops that can also
provide food and
nutritional security for the
world’s poorest people.
“We call them neglected
species because research has
tended to ignore them,” said
IPGRI's Dr Stefano Padulosi,
a keynote speaker at the
conference. “But these
species, which include many
fruits and vegetables with high
levels of vitamin A and other
micronutrients, play a vital role
in the lives of the poor.”
Many of them are adapted to
marginal farming conditions
where major crops will not
grow, such as degraded or
hilly areas or zones with saline
soils or arid conditions.

Improving the management
and use of these crops is a
major research challenge
for the future.
While scientists have learned
much about the value of using
plant diversity for agricultural
development and poverty
eradication, they are racing
against time as genetic
resources continue to
disappear in nature,
the victims of urbanization,
deforestation and changes
in agricultural practices.
“We need to improve the
conservation of genetic
resources if we are to
continue to use them to
benefit the poor,” said Dr Toby
Hodgkin, Principal Scientist at
IPGRI. “There is still a lot to be
learned about conserving
crops that don’t produce
seeds. New techniques, such
as cryopreservation, which
stores plant genetic material

at very low temperatures in
liquid nitrogen are enormously
promising.”
The conference identified
the management and use of
biological information as a
critical goal for the future.
“In the past decade, more
scientific information has been
created than in all of previous
history,” said Hawtin.
“Our knowledge about plant
resources has grown
exponentially as has our
ability to manage and use that
knowledge. It is providing us
with powerful tools to use to
improve the lives of the
1.5 billion people who live in
abject poverty in developing
countries.”
The Malaysian Palm Oil Board
(MPOB) and IPGRI co-hosted
the conference, which was
attended by about 250
genetic resources experts

and policy-makers from 70
countries. The conference was
supported by the Ministry of
Science, Technology and
Environment, Government of
Malaysia. Co-sponsors
include the Food and
Agriculture Organization of the
United Nations, the Canadian
International Development
Agency, the German Federal
Ministry for Economic
Cooperation and
Development, the Forest
Research Institute of Malaysia,
the Malaysian Agricultural
Research and Development
Institute and the Universiti
Putra Malaysia.
Reported by
Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)
To learn more about the
results of the
Conference, visit
www.ipgri.cgiar.org/
sosindex.htm
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‘Fat duck’ and ‘divorced woman’
join the rice genepool

Crucible II
In 1993, the Crucible Project
brought together a group of
individuals from the public
sector, industry and civil
society with a common
commitment to the
conservation and use of
agricultural biodiversity. The
Group's goal was to offer
distinct views on key topics
that might be helpful to
decision-makers and others
needing to formulate or
influence policy on genetic
resources.

Appa Rao collects
a wild species of
rice in a remote
corner of Lao PDR.
Gene Hettel, IRRI

For over 5 years, researchers
have combed the fields
of 23 countries in Asia, Africa
and Latin America for the
seeds of traditional and wild
rice varieties, but it was in
a single Southeast Asian
state that they got lucky.
Collecting rice—and indigenous knowledge—in a farmer’s field in Lao PDR. Gene Hettel, IRRI

Well over half of the 26 000
samples gathered as part of
a challenging initiative to help
safeguard the rice genepool
came from the Lao People’s
Democratic Republic.

many other rice-producing
countries, Lao has moved
to large-scale planting
of modern varieties.

But collecting started just
in time.

“If the project were to start
now, it would be too late,”
said Dr Hadsadong, director
of Lao’s National Agricultural
Research Center. This
could have meant the loss of
diversity developed over 6
millennia. Archeologists have
traced the domestication of
rice to the region occupied
by Lao PDR. It is likely that
people were cultivating
glutinous rice types there
around 4000 BC.

When Appa Rao began work
on the project in 1995, most
farmers were still planting
traditional varieties. Now, like

The collectors found
thousands of varieties
previously unknown to
science, many with highly

Lao, said Dr Seepana Appa
Rao, resident germplasm
collector for the International
Rice Research Institute (IRRI),
was “a collector’s paradise”.
And the host government
was extremely helpful. “I
had complete freedom to
do my job with my Lao
counterparts,” he said.

Geneflow News

descriptive local names.
‘Fat duck’ is tasty; ‘divorced
woman’ produces so much
grain that it keeps a woman too
busy to remember the husband
who left her, and ‘watching
dog’ is of such poor quality that
even dogs turn away.
As of early 1999,
the US$3.2 million project,
administered by IRRI’s Genetic
Resources Center and
supported by the Swiss Agency
for Development and
Cooperation, had collected
some 24 000 samples of
cultivated rice and 2200 of wild
Oryza sativa species at a
modest per-sample cost of
under US$20. The materials
are now being conserved
in genebanks in the countries
where they were collected.

Duplicate accessions are stored
in IRRI’s in-trust genetic
resources collection for
safekeeping.
Dr Christina Grieder, an
agrobiodiversity specialist with
the Swiss agency, said the
diversity of Laotian rice is of
great value to breeders seeking
new varieties to combat hunger.
“Even varieties of limited
usefulness to farmers,
such as ‘watching dog,’
may have important
traits—tolerance to drought
and unfavourable soils and
resistance to pests and
diseases—of great benefit for
future generations,” she said.
Reported by Gene Hettel,
IRRI Visit www.irri.org

Despite the very different
politics and principles of its
members, the Group was
able to agree on nearly 30
recommendations relating to
the application of intellectual
property protection to living
organisms and the desirable
structure of an international
system for the exchange of
genetic resources. These

recommendations were
captured in the report of the
Crucible Group—People,
Plants and Patents—which
was released in 1994 and
subsequently published in
French and Spanish.
Five years later, the members
of the Crucible Group found
themselves back together,
revisiting the unresolved
issues of intellectual property,
Farmers’ Rights, benefitsharing and conservation
structures, and once again
agreeing to disagree. Crucible
II set about broadening its
membership and took
advantage of the Internet and
email to advance the debate
on these issues. Like its
predecessor, this highly
diverse group of people
worked hard to identify areas
of consensus, and where it
was not possible, to describe

its differences clearly and
cogently.
The two-volume report of
Crucible II is called Seeding
Solutions. Volume 1,
published in 1999, provides
an update on changes—
scientific, political and
environmental—since the first
report and describes current
facts, fights and fora relevant
to genetic resources. Volume
2, just out, provides a suite of
options for national laws
governing control over genetic
resources and biological
innovations. Seeding
Solutions is co-published by
IPGRI, Canada's International
Development Research
Centre and the Dag
Hammarskjöld Foundation.
Is there a Crucible III in the
offing? Only time—and the
world’s ability to resolve these

urgent issues—will tell. One
thing is certain, the passionate
and respectful disagreement
amongst members of the first
two Crucible Groups and their
determination to reach
consensus, or at least to
describe their differences with
out compromise, has proven a
lively and valuable contribution
to the genetic resources debate.
Reported by
Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)
Seeding Solutions,
Volumes 1 and 2,
are available from IPGRI.
Contact Fabio di Paolo
(fdipaolo@cgiar.org)
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Women and plant genetic resources
Gender analysis
ensures that women
as well as men
benefit from the
research process.
Gene Hettel

Introduction: the guardians of diversity
In addition to their role in farm
labour, women are often
responsible for deciding how
agricultural resources will be
used to satisfy the various
needs of their families. The
expertise of rural women makes
them central to the
sustainable management of
natural resources, particularly
the plant genetic resources that
underpin agriculture.

Women provide a significant
part of agricultural labour
in the developing world,
producing some 40% of staple
foods in Latin America and
between 60 and 80% in Asia
and Africa. And these numbers
are on the rise as more men
leave rural areas to live in towns
and cities, where they hope to
earn more money. Rural male
populations are also declining
because of war and diseases,
such as HIV/AIDS.

Women play
a major role in
agriculture in the
developing world.
Guatemala.
©Betty Press
/Panos Pictures

In developing countries, home
gardens—generally managed
by women—contain the highest
levels of plant genetic diversity
in the farming system. A recent
study found about 230 different
plant species sheltering in 60
home gardens in an Asian
village, with each garden
containing between 15 and 60
species. These gardens are
often home to traditional
species and varieties and may
serve as experimental plots for
testing and adapting plants for

specific uses. Women have
unique knowledge about
plants, gained over generations
through gathering wild
plants in the forest, and
collecting and selecting seeds
for different dietary and
cooking qualities. Their role as
caretakers for their families has
encouraged them to learn how
different parts of a plant can be
used for food, medicine, shelter
and animal feed.
The growing number
of households headed by
females and the ‘feminization of
agriculture’ has placed greater
burdens on one of the most
vulnerable segments of society
in developing countries—rural
women. They have been long
overlooked and underestimated
in development strategies, with
the result that development
benefits have often passed
them by. There is hope,
however, as science grows to

recognize the wisdom of the
ancient African proverb,
“Without women, we all go
hungry”. Scientists are using
new techniques to make
modern agricultural research
more relevant to poor women
farmers—efforts that include
developing crops that grow
rapidly, cook easily, and are
higher in protein and other
basic nutrients.

Uncovering aspects of gender

This note was contributed
by Future Harvest, a global,
nonprofit education and
outreach organization that builds
understanding and support for
agricultural research to promote
global peace, prosperity,
environmental renewal, health and
the alleviation of suffering.

or men as a homogeneous
group. Nor does it treat
gender attributes as fixed
and unchanging.

For more information about
Future Harvest, visit
www.futureharvest.org

Woman farmer
selling her
vegetables at a
market stall in
Bangkok.
IPGRI

Gender analysis is about
understanding and recording
the different roles of men and
women. It looks at what people
know and do, their needs and
their opportunities. But ideally,
gender analysis should not treat
all men and all women alike. It
should recognize that peoples’
behaviour varies not only
according to gender but also
with age, culture, class,
ethnicity, income and
education, and often changes
over time. Thus gender analysis
does not treat either women

Numerous tools exist to help
researchers understand the
indigenous knowledge of the
people they are working with.
Gender analysis makes use
of these tried and tested
techniques, with an added
component to ensure that
women are included in the
process. For example,
anthropologists often
use in-depth interviews to
uncover the who, what, when,
where and why of how people
behave. By being sensitive to
issues of gender, the
researchers can ensure that
they include representatives
of all groups that need to be
involved in the research.
In Bolivia, as part of a detailed
study of traditional farmers in
the Andean highlands, IPGRI
researchers first gained the
trust of the community.

After developing a ‘letter of
agreement’ that set out each
participant’s goals and
expectations, the researchers
began by walking through
the landscape with men and
women separately. Talking to
the participating farmers during
these walks gave a preliminary
indication that men and women
had different mental maps of
their lands.
Insights gained during the
landscape transects gave
researchers ideas to explore
during interviews. Among
these communities, men were
more likely to be bilingual than
women, so to hear the views
of women it was essential to
use Quechua, the local
language. The informal
interviews allowed researchers
to understand how decisions
are made within each
household and in the
community, which then enabled
them to conduct case studies
on particular households and
more formal interviews.

The formal interviews tended to
focus on women because they
tended not to express their
views prominently in collective
or public interviews.
Different analytical tools will
be appropriate to get at
different issues. Mapping,
for example, will offer
insights about the spatial
organization of the surrounding
ecosystem and how men and
women make different uses of
different areas. Sorting and
ranking samples,
or working with individuals
on taxonomies, can reveal
that women value
different characteristics in
plants than men do, such
as ease of cooking or better
nutrition. In each
instance, gender-specific
information will enable
more effective
conservation and use
of plant genetic resources.
Reported by Jeremy Cherfas,
IPGRI (J. CHERFAS@cgiar.org)
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Gender in participatory plant breeding
The use of participatory
methods in plant breeding can
ensure that marginalized
groups such as women and the
rural poor are able to benefit
from the development process.
The CGIAR’s Participatory
Research and Gender Analysis
Programme (PRGA) was
created to assess and develop
methodologies for gendersensitive participatory research
and to promote their use in
plant breeding and in crop and
natural resource management.
“Reaching out to women is
more than charitable,” said
Louise Sperling, facilitator of
the Participatory Plant Breeding
Working Group, “It can make

for better science and more
cost-effective plant breeding”.
Women in developing countries
play a central role in agriculture,
in genetic resources
management and improvement,
and in family nutrition. As a
result, they have specialized
knowledge and preferences—
often complementary to that of
men—that they use in their
selection and adoption
decisions. This expertise often
benefits the entire community
as in the case of Maria
Kaherero, a woman farmer in
Namibia, who developed a
pearl millet composite that now
serves as the base of her

country’s national breeding
programme. Overlooking
women’s participation can
reduce the effectiveness of the
breeding process by excluding
important expertise. It can also
limit the adoption of new
varieties.
The PRGA Programme is
assisting the Future Harvest
Centres and their partners to
actively engage women farmers
(and their knowledge and
experience) in breeding
activities. In particular, the
Programme is encouraging
formal sector breeders to pay
attention to crop characteristics
of greatest interest to women

because these often correlate
with traits preferred by the
poorest farmers. These include
cultivar performance in
intercropped systems,
secondary products as food for
both humans and animals,
earliness of production, labour
demand characteristics, postharvest processing concerns
and culinary dimensions.
Reported by
Nadine Saad, PRGA
(N.SAAD@CGIAR.ORG)
Visit www.prgaprogram.org/

The CGIAR Gender
and Diversity Programme
Historically, organizations have
been concerned with
workplace diversity on the
basis that discrimination is
wrong, both legally and
morally. More recently,
managers have found that staff
diversity can increase
effectiveness, heighten
creativity, flexibility and
organizational growth. New
approaches to managing this
diversity recognize that people
make decisions and choices at
work that draw on their cultural
backgrounds. An effective
organizational culture values all
staff perspectives and
encourages people to use their

experience and knowledge to
inform and enhance their work.
In 1999, the CGIAR’s
programme on gender staffing
expanded its mandate to
embrace a wide range of
diversity issues. Although the
pool of women and other
minorities working in the
Centres has increased
significantly in the past 10
years, the identification and
involvement of these staff with
the culture of the Centres has
lagged behind. The CGIAR is
still seen by many to be
dominated by a Western, male
viewpoint.

“The Gender and Diversity
Programme supports the
efforts of the Centres to recruit
staff from traditionally
underrepresented identity
groups, including women,”
said Vicki Wilde, the
Programme Leader, “and to
remove the barriers that may
inhibit staff from openly
expressing different
perspectives and approaches
to their work”. This support
takes the form of small grants,
technical assistance and
management consulting,
training and information
services. The Gender and
Diversity Programme also

FUTURE HARVEST FIGURES
●

●

In 1991, women
represented 12% and
developing country
nationals represented 43%
of internationally recruited
staff in Future Harvest
Centres
In 1999, women
represented 16.8% and
developing country
nationals represented 48%
of internationally recruited
staff in Future Harvest
Centres

maintains a database of
women scientists around the
world that serves as a network
for the distribution of CGIAR
vacancy announcements.
Reported by
Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)

For more information contact:
CGIAR Gender and Diversity
Programme c/o ICRAF
United Nations Avenue
PO Box 30677 Nairobi, Kenya
Tel: 254 2 524000
or 524240 (Direct)
Fax: 254 2 524001
Email: V.WILDE@cgiar.org

Just as plant diversity ensures
a stronger, more productive
agricultural system, diversity
of staff allows for a more
creative and productive
workplace. Zambia.
Ilona di Borhegyi

Farmer saved seed in Eastern Zimbabwe
Nyasha Mawokomatanda is a
development worker for the
Manicaland Development
Authority, a Zimbabwe-based
NGO. Joined by her colleague,
Blazio Chipanera—an
agricultural extension agent
working in the same province—
she attended a training course
sponsored by an FAO project on
‘Gender, Biodiversity and Local
Knowledge Systems in
Southern Africa (LinKS)’.
Because of their work with rural
people, both Nyasha and Blazio
already knew that gender makes
a big difference in terms of what
farmers do and what resources
they have to work with. The
training helped them to take this
awareness one step further. It
made them more conscious of
how men and women farmers
use and conserve biodiversity
and how this has an impact on
food security.
Curious to explore these
questions further, Nyasha and
Blazio pulled together a team of
local specialists and, with
funding from the LinKS project,
organized field research to talk

to men and women farmers
about their use of wild and
domesticated plant species for
food and livelihoods. For
decades, Zimbabwe has
promoted the uptake of hybrid
maize seed among subsistence
farmers. But the price of maize
and other seed has skyrocketed
in recent years. All indications
are that seed and inputs are
already too expensive for most
subsistence farmers. So the
researchers were keen to
understand whether farmers are
saving their own seed, who is
saving it, why they are saving it
and how much local seed is
available.
They found that 10% of the
households in the study were
maintaining their own seed from
local varieties. Most of the
information about these
varieties “flowed from the mouth
of the wife,” according to Blazio,
revealing women’s special
interest in the qualities and uses
of their crops. The researchers
discovered interesting systems
of exchange, and heard stories
of how women bring local seed

with them when they come to
the village as brides.
Unfortunately, even the
households that save seed will
probably not have enough to
plant next season.
The conservation and use of
traditional seed varieties by
Zimbabwe’s rural communities
could have a profound impact
on the country’s food security in
the coming years. Now, Nyasha
and Blazio have a better
understanding of the needs of
communal farmers. But they will
find it difficult to revive local
seed systems until policy and
agricultural extension practices
recognize these needs as well.
The LinKS project is helping,
through training and supporting
research that can provide policymakers with an understanding of
just how important traditional
crops are for household food
security in Zimbabwe.
Reported by
Sally Sontheimer, FAO
Visit www.fao.org/
sd/links/gebio.htm

The LinKS project
is studying the
conservation and
use of traditional
seed varieties in
Southern Africa.
Lars Otto Naess,
FAO
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FAO project works with
Bedouin communities in Syria
Al Badia, which covers
about 55% of Syrian territory,
is the main grazing land in
Syria, supporting most of the
national sheep, goat and camel
herds. A combination of human
and natural causes has led
to a significant erosion of the
rangelands in recent years.
A major problem has been
overgrazing by the sheep
population, estimated at
between 10 and 15 million
in 1999.
FAO is working with the
Governments of Syria and Italy
on a project to rehabilitate the
rangelands and to establish a
nature reserve in the Syria
steppe. A major target is
Bedouin communities and
households, which are mostly
devoted to sheep and camel
herding. The project gives
special attention to
Bedouin women.
Maria Elisabetta Tagliati, an
Associate Professional with
FAO, shared with Geneflow her
experiences working with the
Bedouin people of Syria.
“I lived for 17 months in
Palmyra in the centre of the
Syrian Desert. It takes 3 hours
by car to reach this village from
Damascus and the road is very
monotonous. The view is made
of sand, rocks, sheep, nomads,
tents, dogs and donkeys.
And every day is the same,
every year is the same,
nothing seems to move
or to change.

“But if you talk with the
Bedouins, they will tell you
exactly the opposite. The
Nomads speak about
Al Badia as having once been
covered with green vegetation
and flowers for several months
each year, with hares jumping,
birds flying, gazelles running
and fat sheep giving lots
of milk and babies.
“Nowadays, driving from
Damascus to Palmyra, it is
almost impossible to see even
one shrub. And you can be sure
that if you meet one by chance,
it will taste bad to camels or
sheep. But the shrubs are
important to Bedouin women,
and as far more than forage
for their herds.”
“Bedouin women have
very strong personalities,”
said Tagliati. “They run the
households and shoulder
most of the daily work like
feeding the herds, cooking,
going to the market, cleaning,
taking care of their children.
They use a whole range of
shrubs for medicines and
other purposes. It was very
important to find a way
of making sure the project would
respond to their needs.”
Until now, there was no
extension service in Syria
specifically meeting Bedouin
needs. Their frequent moves
and the very high illiteracy rate
—between 96 and 100% among
both men and women—made
it difficult to reach them with

traditional training approaches.
The project uses posters,
agricultural theatre and videos
to communicate key messages
about environmental
protection, the importance
of biodiversity, rangeland
management and wildlife
protection to the Bedouin
communities. It includes an
extension programme
specifically for women, which
covers topics such as firewood
collection, animal nutrition,

Scientists enlist religious
sisters in effort to improve nutrition
home health, handicrafts,
milking, literacy and cooking.
The project stresses the need
to link protection of the
environment with production.
An early activity targeting
women promoted the value of
medicinal plants and their
potential for income generation,
as a means to encourage their
conservation and sustainable
use in future.

In the Philippines, Catholic
sisters are proving to be
important, if somewhat
unexpected, partners in a
research programme that
scientists hope will improve the
nutrition of millions of people in
developing countries, where
rice is a staple of the diet.
The programme began when
the International Rice Research
Institute (IRRI) discovered by
chance that a variety of rice
they were breeding to tolerate
low temperatures had inherited
high levels of iron and zinc.
IR68144 contained 21 parts per
million of iron, about double the
normal content, and 34 parts
per million of zinc. Iron is
essential to prevent anaemia,
and zinc helps the body to
absorb iron, combats diarrhoea
and lowers cholesterol.

Beduoins
in shepherd
camp, Syria.
Jean Leo Dugast,
Panos Pictures

“Almost as a bonus, the
variety was high yielding, and
had good flavour, texture and
cooking qualities,” said Dr
Glenn B. Gregorio, the IRRI
plant-breeder who coordinated
the trials of IR68144.
But what would happen to the
iron and zinc when IR68144 was
processed, cooked and eaten?
Researchers at Cornell
University fed the rice to
laboratory rats, exposed them
to cultures of human colon
cells and found that the
micronutrients were readily
absorbed.

The first humans to be tested
were members of a family of
four living in Laguna Province
near IRRI’s headquarters.
“When we started, all but the
father were mildly anemic,”
Gregorio said. “After the family
members ate the enriched rice
for 2 months, their serum
ferritin levels rose dramatically
to the point where the lowest of
them was double the level
recommended for good health.”
Ferritin is the major iron storage
protein and the serum ferritin level
is directly proportional to the
amount of iron stored in the body.
The next step was a larger
human consumption trial, and
for that the researchers needed
a group of young women living
in the Philippines and following
a controlled diet and work
regime. Women are prone to
iron deficiency during their early
reproductive years.
Turning to a convent in the
quiet Manila suburb, Gregorio
enlisted the help of 27 religious
sisters between the ages of 22
and 35, all of whom suffered
from mild anaemia on their diet
of ordinary market rice.
After eating IR68144 for 6
months, their blood levels of
the serum ferritin leapt, often
doubling or tripling. The feeding
trial was supervised by
nutritionists from the University
of the Philippines at Los Banos.
IRRI is now testing some 200
religious sisters in eight

convents in the Manila area.
Supervised by scientists from
the Philippines and the United
States, half of the sisters will
eat high-iron rice and other
half ordinary market rice
over 9 months.
IRRI developed the new
mineral-rich rice varieties
entirely by traditional methods.
But Dr Ronald Cantrell, IRRI
Director General, said the
institute also plans to use
biotechnology to try to enrich
tropical rice with vitamin A.
“Nutrition is an enormous
problem in the developing
world,” he said. “We need to
evaluate all the different
research alternatives available
to us, not just focus on one at
the expense of another.”
The University of the
Philippines at Los Banos,
Adelaide, Cornell and Penn
State Universities are also
taking part in the trials. The
International Food Policy
Research Institute (IFPRI) is
coordinating the project which
is funded by the Danish
International Development
Agency, the US Agency for
International Development
the Asian Development Bank
and the Australian Centre
for International Agricultural
Research.
Reported by Duncan
MacIntosh, IRRI
(D.MACINTOSH@cgiar.org)
Visit www.irri.org

Religious
sisters enjoying
IR68144.
IRRI

Testing serum
ferritin levels.
IRRI
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Geneflow Focus
Nepal study reveals women’s role
in rice management and decision-making
Gender roles and
responsibilities often influence
the choice of crops and
cultivars grown by farmers.
Men and women farmers
commonly exchange seed
and other planting materials
through informal gender-based
networks and this, as well as
different tastes and other
preferences, also contributes
to the total diversity of crops
grown on farm. These dynamics
and the processes by which
rural men and women make
decisions are important
to understanding the
conservation and use
of agricultural biodiversity.
In Nepal, over 80% of the
population works in
subsistence agriculture. Men
and women have distinct
responsibilities, with women
providing most of the
agricultural labour. However,
until now, scientists have not
known very much about how

the significant farm decisions
are made and by whom.
Recently, researchers from the
Nepal Agricultural Research
Counsel (NARC) and Local
Initiatives for Biodiversity,
Research and Development
(LI-BIRD) decided to find out.
The researchers conducted a
series of 18 focus group
discussions with farmers.
Identical questions were
asked of six groups each
of men alone, women alone,
and men and women together.
The discussions took place
in villages located in three
agroecological zones:
Talium village at an elevation
of more than 2000 m, Begnas
at 1200–1400 m, and
Kachorwa in the plains
at 100 m above sea level.
The study gathered genderdisaggregated information
about three questions of rice
crop management:

where men and women
farmers source their seed
● how they choose what
varieties to grow
● how they select, store and
manage their seed.
●

The study found that women
commonly handle seed
exchanges within the
community, while men are
responsible for acquiring seed
from outside. Interestingly,
decisions about what seeds to
exchange rest with women in
the hilly areas, while they are
made jointly by men and women
in the plains. Decisions about
which varieties to cultivate on
farm are made by women in the
hills, and by men in the plains.
Friends and neighbours often
weigh in with their opinions and
these can also be important. At
the end of the day, the decision
about what to plant is most often
based on the adaptability of a
particular variety to local growing
conditions, and its perceived

Diversity dramas staged in Nepal

economic, socio-cultural,
religious and medicinal value.
In the hill sites of Begnas and
Talium, as in the plains of
Kachorwa, men and women
take decisions about seed
selection together. After
harvest, seed management is a
woman's responsibility in all
three sites. The women farmers
take all decisions concerning
where and how the seeds are
dried and stored, and when
they are cleaned.
As part of IPGRI’s on-farm
conservation work, the partners
will continue to gather
gender-disaggregated data
concerning the supply and
management of other key crops
in Nepal. As the rice study
clearly shows, it is critical to
involve both men and women
farmers in research efforts to
improve plant genetic resources
management and participatory
plant breeding.
Reported by A. Subedi,
LI-BIRD; D. Gauchan, NARC,
and B.R. Sthapit, IPGRI
(B.STHAPIT@cgiar.org)

In Nepal, men
and women
have different
responsibilities
for rice management
and decision-making.
Devra Jarvis, IPGRI

Dramatizing
the benefits
of agricultural
biodiversity helps
to bring home the
message to
farming communities
in Nepal.
Devra Jarvis, IPGRI

Local conservationists in Nepal
are using roadside dramas to
draw attention to the value of
native crop diversity. The shows
are based on traditional stories
or myths about local crops and
are performed by local actors
and community groups.
In Nepal, agriculture is an
important part of village life.
Farming is a communal activity
and is accompanied by songs
and poems. The link between
agriculture and the continuing
traditions of music and literature
in village society led community
conservation groups to organize
a series of biodiversity-themed
journeys by itinerant poets
through rural villages in 1998 and
1999 (see Geneflow 1999, p. 25).
The success of these poetic
pilgrimages prompted Local
Initiatives for Biodiversity,
Research and Development, an

NGO, and the Nepal Agricultural
Research Council to mount the
outdoor dramas in three villages.
There had been concern that
on-farm conservation workshops
organized by the groups were
dominated by men. It was hoped
that the diversity theatre would
be more attractive to women,
who represent the core group
of the farming community, and
thus enable the communication
of important messages to the
chief custodians of biodiversity.
This story was conceived by
Sarubhakta, a renowned Nepali
playwright and directed by Anup
Baral. The pair spent a couple of
nights in the villages, observing
daily life and talking with the villagers. The play—“Gaun Ko
Katha Ystai Huncha Hai” (Such
are the Happenings of a
Village)—is based on real
characters and stories.

When the drama opens, Manbir,
an old man of the village, is
gravely concerned by the
disappearance of plant diversity.
His older son and family are
selecting seed and choosing rice
plots and, in the process, they
share their knowledge about the
different qualities of their rice
seed with their neighbours.
Manbir is overjoyed when he
sees traditional and wild rice
varieties, which had been lost,
in the hands of a young man who
has come to perform a dance
ritual marking the new
agricultural season. But Manbir’s
younger son Lahure, who has
taken to drink to console himself
for the loss of his wife, is
distressed by the news that the
wild rice was found near the
place where she drowned.
Manbir comforts Lahure by
describing the wild rice as a deity
entwined with the pure soul of his

dead wife. Lahure emerges from
his depression and encourages
the villagers to find and protect
habitats of wild rice. The next
day, the villagers meet and make
plans for conserving the local
crops on their farms.
So far nearly 400 people have
seen the play, 70% of them
women and children. The
diversity dramas have inspired
the local communities to take
steps to protect their wild rice.
The Village Development
Committee of Begnas village
now uses a symbol of wild rice in
its logo and has posted a sign in
a prominent spot which reads
“Sankatma pareko yo nabo dhan
lai lop hun bata bachanu” (Let’s
help this endangered wild rice
fight its own extinction!).
Reported by Bhuwon Sthapit,
IPGRI (b.sthapit@cgiar.org)
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Geneflow Focus
HIV/AIDS taking major toll
on African agriculture
In the year 2000, 5.3 million
people became infected with
HIV, the human immunodeficiency virus that causes
AIDS. That brought the total
number of people living with
AIDS to 36.1 million. The
epidemic has killed 21.8 million
people since its start, 3 million
of them last year alone. The
statistics are nearly impossible
to grasp. But the impact of
HIV/AIDS is all too real,

especially in sub-Saharan
Africa, increasingly in rural
areas, and, more than ever, on
women.
Sub-Saharan Africa, with just
10% of the world’s population,
has more than 70% of its AIDS
cases. Over 80% of all deaths
to date and 9 out of 10 new
infections occur on the
continent. Nine countries in
sub-Saharan Africa have adult

HIV/AIDS FACTS
There were about 15 000 new HIV infections every day in 2000
More than 95% were in developing countries
● 600 000 children were infected during the year
● 2.2 million women were infected during the year
● 1.3 million children under the age of 15 are estimated to be
living with HIV/AIDS, 1 million of them in sub-Saharan Africa.
● 13.2 million children have been orphaned by AIDS since the
beginning of the epidemic
Source: UNAIDS
●
●

HIV rates that exceed 10% and
in Botswana, Namibia,
Swaziland and Zimbabwe,
between 20 and 26% of the
population aged 15–49 is living
with HIV or AIDS.
FAO estimates that AIDS has
killed 7 million agricultural
workers in the 25 worst
affected countries in Africa
since 1985; it could kill another
16 million in the next 20 years.
That represents a colossal loss
not just of life but also of farm
productivity and food security.
Once thought to be mainly an
urban disease, HIV/AIDS has
moved out to the country over
the past few years. When they
fall ill, migrant workers and
urban dwellers return from the
cities to be looked after in their
home villages, starting a spiral
of decline.

Women, who already bear most
of the burden of feeding and
nurturing their families, lose
time as they care for their dying
husbands and kin. The crops
suffer, and as a result the
nutrition and income of the
family go down. At the same
time, the household needs
more money, to pay medical
bills. And funerals can be
expensive affairs, requiring
more time away from the fields
and the sale of valuable assets,
such as land or cattle, to
provide for the departed.
Biology and society conspire to
make women and girls more
vulnerable to AIDS than men
and boys. In some countries,
custom requires a man to
marry his brother’s widow. If
her husband died of AIDS,
there is a good chance she is

AIDS has
orphaned millions
of children in Africa.
IPGRI

infected. Marrying a possibly
uninfected brother-in-law
spreads the disease further. So
does commercial sex, the only
survival option available to
many women deprived of the
opportunity to own and work
land.
The impact of HIV/AIDS on
plant diversity takes many
forms. Perhaps most important
is the loss of diversity as
families can no longer keep up
their farms. Knowledge is lost
too, because as adults fall ill
and die, young children are
not learning the skills or
absorbing the knowledge they
need to work the family farms.
A study in Kenya showed that
only one in 14 farm households
headed by an orphan knew
enough about agriculture to be
fully productive. AIDS is killing
teachers too: in Zambia
equivalent to two-thirds of the
new teachers trained each
year have HIV/AIDS. The future
looks bleak. Education brings
women empowerment and
self-determination, but young
girls are being removed from
school because their families
can no longer afford the fees
and the girls are in any case
desperately needed at home.
Plant diversity may also have
a part to play in dealing with
HIV/AIDS. Malnourished people
are more susceptible to
disease, including HIV/AIDS.
Recently, for example, a
positive link between vitamin A
deficiency and transmission of

the AIDS virus from mother to
infant was found in a study by
researchers from the Johns
Hopkins School of Medicine.
With productivity down, it is
more important than ever to
ensure that the varieties that
are grown are highly nutritious.
Much work is currently being
done by the Future Harvest
Centres and others to increase
micronutrient levels in staple
crops. And effective treatments
may be discovered among
medicinal plants.
The impact of AIDS differs from
village to village and country to
country. While Africa is in a
desperate state, women in
other regions are suffering
badly too. But whatever the
details, as FAO points out, the
disease threatens to destroy all
the agricultural progress and
rural development of the past
40 years.
Reported by
Jeremy Cherfas,
IPGRI (J.CHERFAS@cgiar.org)
Further reading:
www.fao.org/Focus/E/
aids/index.htm
www.unaids.org

AIDS could
destroy all
agricultural and
development
progress made
over the past
40 years. Mali.
©GiacomoPirozzi/
Panos Pictures
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Geneflow Focus
Project promotes traditional vegetables
to improve nutrition in Africa
An IPGRI project
is seeking to improve
the food security,
nutritional status
and livelihoods of
vulnerable groups
in five countries in
Africa by focusing
on the conservation
and use of leafy
vegetables.
Thierry Geenen.

Hunger and malnutrition
threaten millions of people
throughout sub-Saharan Africa:
about 30% of the population of
the region is malnourished.
Children, pregnant women and
lactating mothers are the most
vulnerable owing to their
additional nutritional needs.
About 40% of women of
childbearing age have anaemia
while the same percentage of
children under 5 are vitamin and
nutrient deficient.
Malnutrition is a major cause of
death and disability in subSaharan Africa and around the
world. It is the single most
important risk factor for disease.
Malnutrition is a social as well as
a medical disorder, with
economic consequences that
put human development at
grave risk.
Traditional leafy vegetables are
an important component of the
household diet in both rural and
peri-urban areas throughout
Africa. These vegetables, which
include hundreds of different
species, are sometimes

gathered from the wild but,
when domesticated, do not
require much by way of fertilizer
or pesticides. Some repel
insects and may be important in
reducing pest infestation.
Leafy vegetables tend to flourish
in marginal areas where
imported species may not do as
well. They compete effectively in
markets with imported
vegetables, which by contrast
require high inputs and are often
too expensive for rural farmers
and the urban poor. And
perhaps most important of all:
leafy vegetables are important
sources of micronutrients.
Micronutrients are critical to the
body’s ability to produce
enzymes, hormones and other
substances essential for proper
growth and development.
Despite their value for food,
nutrition, accessibility and
livelihood security, the use of
traditional vegetables has fallen
off markedly in Africa. In part,
this is because research and
development has paid very little
attention to these crops. They

are poorly known and not very
visible, being cultivated in home
gardens or growing in the wild.
They are above all the domain of
women, who are the chief
producers, users and sellers of
these plants. Researchers and,
more recently, farmers and
consumers, have tended to give
greater status to imported crops
and others with potential for
higher income.
In 1995, an international
workshop organized by IPGRI
recognized the potential for
African leafy vegetables to
improve income and nutrition if
certain constraints could be
overcome. A year later, an IPGRI
project brought together
scientists, development
organizations and technologists
from Botswana, Cameroon,
Kenya, Senegal and Zimbabwe
in an effort to reverse the decline
of leafy vegetables in the region.
Sponsored by the Netherlands,
the project documented
indigenous knowledge of the
diversity and uses of leafy
vegetables, working with
communities to identify the most
important species for food and
nutrition. The partners also
analyzed constraints to the
production and use of key
species. These included limited
availability of preferred seed,
poor seed quality, tedious
preparation and processing,
negative attitude and poor
marketing.
A second phase of the project,
which started in 2000 and

Solomon Islands network returns
local crops to village farmers
involves Cameroon, Kenya,
Senegal, South Africa and
Zambia as well as IPGRI and the
African programme of the Asian
Vegetable Research and
Development Center, aims to
address these constraints. The
goal is to improve the food
security and nutritional status
and livelihoods of vulnerable
groups, especially women and
children, in the region by
enhancing the conservation and
use of 22 priority species of
African leafy vegetables.
The project will identify the
extent of genetic erosion of the
target species including
amaranths, cowpea, African
nightshades and cat’s whiskers,
and will develop methodologies
for on-farm conservation, seed
supply and marketing systems
that ensure that farmers,
especially women, can both
benefit from the use of genetic
resources and have continuing
access to them. The project will
enhance the productivity of
priority species through
breeding and selection in
partnership with farmers.
Indigenous knowledge and the
understanding of diversity will be
systematically documented and
used to characterize, evaluate
and select varieties for desirable
traits.
Reported by Ruth
Raymond, IPGRI
(R.RAYMOND@cgiar.org)
For further information,
contact Patrick Maundu, IPGRI
(P.MAUNDU@CGIAR.ORG)

In the Solomon Islands, women
are responsible for the food
needs of their families, as well
as for growing food crops for
barter and, increasingly, for
local markets. As both farmers
and caretakers, they are in a
special position to choose what
is grown on the family farm. It is
women who pass on the lore of
horticulture, medicine and food
preparation to younger
generations. As in most
Melanesian societies, men take
care of cash crops such as
copra, cocoa and palm oil.
As prices of fuel and imported
goods rise, and the pressure to
purchase them grows, women
are now planting monocrops for
cash. These include quickmaturing sweet potatoes and
cassava and imported hybrid
varieties of watermelons,
Chinese cabbage and ball
cabbage. Vegetable seeds in
the Solomon Islands are nearly

all imported, have low viability
and are very expensive.
Concern about the genetic
erosion of local food crops
prompted the Kastom Garden
Project to establish the Planting
Material Network in 1995. The
Network’s goal is to track down
and conserve local varieties
that are useful to the village
economy (see Geneflow 1996,
p. 24). The Kastom Garden
Project, which was established
by a small Australian aid
agency, APACE, focuses on
improving the food security of
rural communities in the
Solomon Islands.
The Planting Material Network
helps coordinate the collecting
and exchange of local planting
material by farmers. Seeds of
over 150 local varieties of
vegetables—such as red snake
beans, variegated eggplants
and open-pollinated red-

Seed saving
workshop in Bula,
Santa Isabel Island
in the Solomon
Islands.
Michel Fanton,
Seed Savers’
Network

Produce market
in Honiara,
Solomon Islands.
Michel Fanton,
Seed Savers’
Network

sheathed maize—have already
been collected and are being
reintroduced to women's
farming groups in villages
throughout the Solomon
Islands.
The Network has four rural
centres and gardens to
evaluate and multiply the living
collections and a genebank.
The Network also collaborates
with the Department of
Agriculture in seed
multiplication. Its seed curators
are mostly women, who visit
isolated villages on remote
islands to demonstrate simple
seed production and storage
techniques.
Australian and Solomon Island
seed curators who have been
trained at the Seed Savers
Centre on the east coast of
Australia are working with the
Network and have helped
establish seed-swapping
groups on outer islands.

A number of local staple crops
recently have become a major
focus of network activities
as their diversity steadily
disappears from the hundreds
of small islands making up the
Solomon Islands nation. Taro,
yams, a favourite perennial
spinach (Hibiscus manihot), and
other cultivated and wild native
foods are being inventoried,
collected and readied for interisland distribution pending
quarantine clearance.

Reported by Michel and Jude
Fanton, Directors The Seed
Savers' Network, Box 975,
Byron Bay, NSW 2481,
Australia
Tel: 026685 7560
Fax: 026685 6624
Email: info@seedsavers.net
Visit www.seedsavers.net
The Planting Material Network can
be contacted through The Seed
Savers' Network.
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Geneflow Focus
Feeding Africa
The following is extracted
from a longer interview with
Florence Wambugu by Fred
Pearce, which appeared in
New Scientist magazine,
27 May 2000. Florence
Wambugu is director of the
African regional office of the
International Service for the
Acquisition of Agri-biotech
Applications (ISAAA) and
an IPGRI Board member.
How can genetic modification (GM) technology benefit
the poor when it is an alien,
expensive technology
controlled by rich countries
and large multinationals?
GM may be better for Africa
than older technologies, like
those of the Green Revolution.
In fact the Green Revolution,
which failed in Africa, was
alien because it came from
the West. Africa's farmers had
to be educated in the use of
fertilizers, for example. But
transgenic crops can get
round that because the
technology—to control

Florence
Wambugu.
Geoff Hawtin,
IPGRI

insects, for instance—
is packaged in the seed.
I'm not saying that transgenics
alone will solve all the
problems. But it will lead to
millions of tonnes more grain.
So unlike some people
in Europe, you don't think
GM technology is a bit of an
expensive luxury?
In developed countries, food
is getting cheaper because
they use more and more
technology, but in tropical
Africa it is getting more
expensive because it is all
manually produced. People
with a small salary spend
almost all of it on food. If we
can increase food productivity
in rural areas it will bring
the price of food down, and
generate more money for
investment to turn the wider
economy round.
So, what you're saying is
that GM crops will not be as
expensive as we're being
led to believe.
Absolutely. I have worked
on tissue-culture bananas,
which are improved through
biotechnology rather than
conventional breeding.
The tissue-culture banana
costs double the old price.
People told us that farmers
could not afford to buy them.
But this is a myth. There is
money in rural areas if farmers
can see the benefit.
We set about building
confidence. We showed them
some samples, and how to
manage it, how the plants are

Collectors search out native
vegetables in five countries

uniform and vigorous and
without disease. The demand
for the new banana was
unbelievable. Once they have
seen the productivity of this
material they have gone
in and bought it with their
own money.
One woman I know sold 48
bunches of the fruit in one day
and made about US$500. She
had never sold more than five
bunches before—never made
money like that in her life. She
could afford to expand her
kitchen. Now she has a team
of 50 women. She is a consultant. We have put money into
providing
microfinance for the farmers.
These farmers can eat more
and sell more. We need this
kind of impact to demonstrate
biotechnology. This is the
way we are going to turn
Africa around.
Don't you think it's right for
Europe to be cautious? This
is an untried technology and
we don't know the risks.
Europeans tell us it is too
dangerous. They tell us: “Africa,
this is not for you. Keep off.”
You in Europe are entitled to
your own opinion. But I think it
is dangerous when you tell
everyone else what to do.
If GM is so successful, why
do you think many aid
agencies and even
governments are so
adamant that better food
distribution is the answer to
food shortages?
Some aid workers here—

When Dr Liwayway Engle goes
hunting endangered species,
it’s not panda bears or snow
leopards she’s after, but seeds
of indigenous vegetables.
These native vegetables are
often easier to grow and more
resistant to pests and diseases
than commercial varieties.
What’s more, they are a
storehouse of genetic diversity
and beneficial traits, which
plant breeders can use to
improve their crops.
But in many places, indigenous
vegetables are being replaced
by a few higher-yielding
commercial varieties, as
farmers attempt to maximize
their income. As a result, the
diversity that indigenous
varieties hold is at risk of being
lost forever.

Wambugu believes
that genetically
modified foods could
bring major benefits
to Africa.
Bernadette Dossou,
IPGRI

I won't name them—are being
pushed into an anti-GM
position from their European
office. They're being
brainwashed. We tell them we
may not be the world's top
scientists, and we know there
are risks but we think we can
manage them.
GM crops are unlikely to be
introduced in Europe
without strict long-term
field-testing of their
environmental and health
impacts. Is the regulatory
regime in Africa developing
along similar lines?
We have not compromised
anything in regulation. You
wouldn't believe the number

of meetings that have taken
place because there is so
much money to help Africa
build a regulatory system.
When we applied to the
government for a permit for
the transgenic sweet-potato
field trials, ours was the first
application. Apparently,
a regulatory system did exist,
but had never been used. It
took 2 years to get the permit.
But we now have it and field
tests will begin here later this
year. As a result of this
process we have a regulatory
system that is not brainwashed and which people
respect. We haven't had mad
cow disease here, after all.

The replacement of
indigenous varieties by
commercial varieties “will only
intensify as farmers go to
varieties that can earn them
more money. That’s why the
collecting work is so urgent,”
said Dr Engle, Head of the
Genetic Resources and Seed
Unit at the Asian Vegetable
Research and Development
Center (AVRDC).
“The farmer will not maintain a
variety unless it is useful. If a
variety has some special
purpose, perhaps as a temple
offering, or as an ingredient in
a special dish, then it will
survive,” she said.

Currently, Dr Engle is leading
an Asian Development Bankfunded project that will mount
collection expeditions in
Bangladesh, Indonesia, the
Philippines, Thailand and
Vietnam. The project hopes to
collect at least 2500
accessions of about 50
species, including leafy
vegetables, squashes,
legumes and others.
Representatives of the five
country partners identify the
priority species for collecting,
arrange the in-country
logistics, and name team
members to take part in
collecting, characterization and
conservation of the material.
Characterization, which
involves growing a sample out
to determine its physical
features and growth habits,
takes place in the country of
origin. Then the seed is
multiplied.

“Part of the multiplied seed
remains with the country of
origin, and part is brought to
AVRDC to share with the rest
of the world,” said Dr Engle.
AVRDC began paying serious
attention to indigenous
vegetables about a decade
ago when it became clear that
their diversity was threatened.
The decision corresponded
with a growing research
interest in peri-urban
agriculture, where indigenous
vegetables, particularly leafy
greens, can play an important
role in ensuring a year-round
food supply.
One of the major benefits of
the project is the exchange of
knowledge. The expedition
teams are always eager to
learn how local crops are
grown, conserved and used.
“We find that the farmers are
very generous with their

knowledge. They’re proud of
their varieties, and they know
their value,” said Dr Engle.
AVRDC maintains more than
46 000 vegetable germplasm
accessions, including more
than 6000 classified as
indigenous or regionally
important. The collection, one
of the largest of its kind, is held
in trust for the world
community. The Centre
adheres to a principle of
unrestricted availability of the
in-trust genetic resources and
related information, which are
spelled out in the Material
Transfer Agreement that
accompanies every shipment
of germplasm requested from
its genebank.
Reported by
David Abbass, AVRDC
(dabbass@Netra.
AVRDC.org.TW)
Visit www.avrdc.org.tw/

An AVRDC project
led by Dr. Engle is
looking to collect
50 species of
vegetables,
including
squashes.
Helen Moss
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Geneflow Focus
A woman’s experiences conducting agroforestry
research in the field
Carmen Sotelo, a forester for
the International Center for
Research in Agroforestry
(ICRAF), knew she faced a
major challenge when she led
a seed-collecting expedition in
her native Peru.
“It was not easy to coordinate
the missions,” she said,
“especially at the community
level. In my country, a woman
has very little influence with
local authorities.”

In the end, Sotelo was able to
convince the authorities of the
benefits they would gain from
supporting the ICRAF initiative
to collect seeds of priority
agroforestry species for study
and establishment on farm.
Local support included access
to information, staff and
logistical coordination.
But, as it turns out, Sotelo’s
greater hurdles lay ahead. “My
relations with male colleagues
were not always easy,
especially when we differed
on how to operate the
missions. But we were always
able to resolve our differences
eventually.”
Collecting information
about farmer selection
criteria for peach palm,
Paranapura River, Peru.
ICRAF

Interestingly, the people in the
native communities that
Sotelo met in her travels
through the Amazon were
more willing to accept her
leadership role, even though
their own cultures expect
women to remain at home
with the children. “People
would usually speak first to
our male guide and translator,
but when they realized I was
in charge, they treated me
with respect and courtesy.”
The villagers shared their local
knowledge with the collecting
team and, in return, received
training in collecting
techniques.

crinita, highly valued for timber
but at risk in the region
because of excessive logging
and unsustainable
management. The project
involved literally dozens of
community groups throughout
the Peruvian Amazon.
ICRAF and collaborating
insitutions are scaling up the
project to work on more than
20 tree species valued by

The team collected seeds
from more than 1700 trees
over a period of 3 years. The
collectors targeted species
such as Calycophyllum
spruceanum and Guazuma

Sweet potatoes could fight
child blindness in Africa
farmers. As Sotelo noted, “the
true challenge will be to
empower farmers to conserve
and use their forest genetic
resources sustainably. It is the
farmers who suffer first when
the natural resource base is
degraded.”

Reported by Debra Lodoen,
ICRAF (D.LODOEN@cgiar.org)
Visit www.icraf.cgiar.org

Carmen
Sotelo and her
collecting team,
Paranapura
River, Peru.
ICRAF

Sweet potatoes rich in
beta-carotene, a precursor
of vitamin A, are being
introduced to Kenya to help
combat crippling diseases,
particularly in young children.
Today, an estimated
250 million children in
developing countries lack
adequate vitamin A.
The deficiency increases
susceptibility to infectious
diseases and can cause
vision problems, especially
for children under 5 years.
Vitamin A deficiency is the
most common cause of
blindness in young children.
For a variety of social,
economic and political

reasons, it is often difficult
to get vitamin supplements
to the people who need them
in the world’s poorest and
strife-ridden countries.
As a result, many agricultural
researchers are now seeking
to fortify local foods with
vitamin A.
A Kenyan study is introducing
new beta-carotene-rich
varieties of sweet potatoes to
women farmers. The study
was one of five country
programmes undertaken by
the International Center for
Research on Women (ICRW)
to help women to reduce iron
and vitamin A deficiencies in
their families. The other
studies were carried out in

Interview with Vavilov–Frankel Fellow, Elena Potokina
Geneflow recently spoke to
Elena Potokina, a scientist at
the Vavilov Institute of Plant
Industry (VIR) in St Petersburg,
and last year’s IPGRI
Vavilov–Frankel Fellow.
The Vavilov–Frankel Fellowship
is inspired by the pioneering
work of the late Nicolai Vavilov
(for whom Potokina’s institute
is named) and Sir Otto Frankel
in the field of plant genetic
resources. It seeks to
encourage the conservation
and use of genetic resources in

developing countries by
providing research awards to
outstanding young
researchers. Potokina’s project
was to analyze the genetic
diversity of landraces and local
cultivars of common vetch in
the former USSR.
“Common vetch is an
important fodder crop in
Russia,” said Potokina. “The
Vavilov Institute holds about
700 accessions of antique
varieties, traditional cultivars
and landraces, which have

been collected over more than
50 years throughout the former
USSR.”
A vetch collector herself,
Potokina recalled, “Every
collecting expedition was an
adventure. There were times
when we had to travel 60
kilometres on foot. And I’ve
had a few close encounters
with bears and snakes that I’d
rather not remember!”
The genetic diversity in vetch is
adapted to the various

agricultural regions of Russia
and is the basis for all
domestic breeding
programmes. “However,” said
Potokina, “breeding efforts are
only effective if we understand
the characteristics and
properties of the germplasm in
collections. The Institute of
Plant Genetics in Germany,
which hosted my fellowship,
taught me the molecular
techniques I needed to learn a
great deal more about the
vetch genetic diversity held
at VIR.”

Geneflow asked Potokina
about her experience as a
woman researcher. “About
70% of the scientists at VIR
are women. I suppose there
was never a difference
between men and women in
Russia with respect to
scientific careers. In science
everything depends on
personality rather than
gender. However,” she
laughed, “I have to admit
that the most outstanding
people I know in Russia are
women.”

A CIP project is
introducing
new betacarotene-rich
sweet potatoes
to Africa to help
fight childhood
diseases.
Sarah Hood, FAO

Ethiopia, Peru, Tanzania and
Thailand. The Kenyan study
also involved the Kenyan
Agricultural Research Institute
(KARI), the International
Potato Center (CIP), CARE
and local farmers.
Sweet potatoes are widely
cultivated in Kenya,
particularly by women who
grow them on small plots of
land they receive from their
husbands at marriage. The
most common varieties are
white-fleshed varieties that are
low in beta-carotene.
The study found that both
producers and consumers
accepted orange-fleshed
sweet potato varieties, which

have a higher beta-carotene
content. A number of the new
varieties performed well in
on-farm trials. Growing
conditions in the study proved
favourable for growing several
crops annually. These factors
could make sweet potato an
affordable beta-carotene-rich
food, available year-round.
Widespread distribution of the
orange-fleshed sweet potato
vines quickly got under way.
The researchers learned that
educating women in the use
and consumption of the orange
sweet potatoes was critical in
increasing the vitamin A intake
of young children. They found
that mothers adopted the new
varieties most readily when they

were convinced they were best
for their children’s nutrition.
Reported by
Christine Graves, CIP
(C.GRAVES@cgiar.org)
Visit www.cipotato.org
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Gender-based rice knowledge: Mali
Knowledge about crop
qualities and characteristics
may vary a great deal between
men and women and among
ethnic groups, according to a
recent study in Mali. The study
focused on the on-farm
management of crops in the
ecologically complex and riskprone Tombouctou region in
the northern part of the
country. The researchers were
particularly interested in the
different roles that men
and women play in the
management and use of crop
varieties grown there.
The traditional rice types grown
in the region are floating rice,
called ‘Issa Moo’, and ‘bas
fond’ rice, called ‘Kobé’ in the
local language, meaning finger,
because the rice must be
transplanted by hand.
The study focused on farmers
representing three different
livelihood systems and ethnic
groups:
● The Sonhrais, primarily
agriculturists

The Peuls, primarily
livestock keepers, with
agriculture as a secondary
activity
● The Bellahs, whose main
economic activities include
agriculture, small livestock
and manual labour.
●

Men and women’s knowledge
of local varieties varied
according to crop and ethnic
group. Women from all ethnic
groups were able to
characterize the diversity of
Kobé rice with the same level
of detail as their husbands.
However, only women could
describe the differences in
post-harvest characteristics. In
general, men were able to
describe the floating rice
varieties and the differences
between them better than
women could. However, with
regard to some characteristics
—such as resistance to bird
damage and tolerance to
weeds—only women could
discriminate between varieties.
(‘Djefatta has spikelets that
picks the birds in their eyes’.)

Depending on ethnic group,
men and women were
responsible for common
and separate tasks during
production. In general,
men were the chief
decision-makers concerning
the management of genetic
resources and were solely
responsible for selection and
conservation. Indeed,
pregnant women and children
were not even allowed to
touch the seeds. But despite
their limited access to and
limited control over genetic
resources, women had
impressive knowledge about
local varieties.

Expressing genetic erosion
might not be readily apparent
to others. For example,
women’s special knowledge
of resistance to pests, taste
and milling and cooking
characteristics are qualitative
traits that are increasingly
important for maintaining and
using crop genetic diversity.
Reported by
Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)

This and the following two
stories are adapted from
Farmers’ Indicators for Decline
and Loss of Local Varieties
from Traditional Farming
Systems: A Case Study from
Northern Mali by Gry
Synnevåg, Noragric (Centre for
International Environment and
Development Studies),
Agricultural University of
Norway, Tiina Huvio, FAO,
Yacouba Sidibé, Centre
d’Etude de Documentation de
Recherche et de Formation en
Genre et Developpement and
Alassane Kanouté, Maliba

have developed a seed
conservation system known
as ‘Bun banda fadda’.
Conservation is a man’s
responsibility in this group and
the system has been passed
down from father to son over
generations. It involves
carefully selecting the panicles
and seeds of local rice

Both men and women
managed the crop, but for
different purposes and using
different practices. This had
an important impact on the
total genetic diversity
maintained within the local
crop populations. Women’s
roles in the cropping cycle and
post-harvest processes
implied that they were able to
apply criteria for traits that

varieties and placing them in
sacks made from the leaves of
the Doum palm.
The seeds are stored in a
secret place and never eaten,
even in times of great hunger.
Indeed, bun banda fadda
means that the man entrusted
with conservation would

Farmers use five local
expressions to describe this
process of genetic erosion:

● a kuma: there is seed of a
particular variety available in
the household but it is not
sufficient to cover next year’s
needs.
● a ciina: only a small amount
of seed is available at the
household level.
● a duu di ga sendu: it is
difficult, but not impossible, to
find seed in the village.
● a baka dere: it is impossible
to find seed in the village

anymore, although it can be
found in neighbouring villages
or bought in local markets.
● a si bara; a dere: the variety
is no longer available, even in
large markets at the district
level.
According to the farmers there
had been a decline in farmers'
own supplies of seeds over
the previous few years,
particularly in floating rice. The

main reasons for this decline
were recurrent droughts,
instability of the duration and
extent of floodwaters and low
yields. Several varieties
adapted to deep floodwater
and with a long growing cycle
had completely disappeared.
To cope with the changing
growing conditions, farmers
are experimenting with shorter
cycled floating rice varieties,
which are transplanted instead

of sown directly. The farmers
are also trying out traditional
Kobé rice varieties, originally
adapted to another
agroecological niche, as a
flood recession culture or for
cultivation in shallow
floodwater.

The new ICARDA hybrids
contain about a fifth of that
amount.

that were formerly dormant.
Among these were the genetic
codes that controlled the
plant’s neurotoxins.

Reported by
Ruth Raymond, IPGRI
(R.RAYMOND@cgiar.org)

Good news for drought victims
Oriza barthii is
local to the
savannahs of the
Sahel and grows
on flooded river
bottoms. In Mali,
it may be called
Kobé.
Jane Toll, IPGRI

‘Bun banda fadda’
The Sonhrais are among the
chief agriculturists of the
Sahel, completely depending
on the land for their survival.
The so-called ‘nobles’ of this
ethnic group are celebrated
for their superior knowledge of
the natural world, including
the qualities of local soils and
seeds. Over time, the Sonhrais

The Mali study concluded that
farmers are extremely
concerned about the decline
and loss of diversity in their
crops. They are able to
distinguish between a gradual
decline and the total loss of a
variety.

rather die than eat the seeds.
Women are not allowed to
know where the stored
material is hidden because, in
the words of the Sonhrais,
“women cannot resist the
eyes of their hungry children.”
In periods of famine, this
conservation system once

provided the main source of
seeds for the village and its
neighbours. In recent years
however, frequent droughts
have led to much migration
and an increase in food relief
and so the practice of bun
banda fadda has largely fallen
into disuse.

Sometimes gender
biases have unusual
impacts as shown in this
story about grasspea, a
little-known legume
crop with—until
recently—a rather
narrow genetic base.
Editor
As drought conditions in India
and Ethiopia intensify,
scientists predict that
thousands of hungry people
will turn to eating grasspea, a
crop that is normally fed to
animals. A steady diet of
grasspea for 90 days usually
causes paralysis of the lower
limbs in human beings.
“Grasspea is typically the last
plant standing in times of
drought,” said Adel El-Beltagy,
Director General of the
International Center for
Agricultural Research in the
Dry Areas (ICARDA). “The

rural poor know the effects of
eating grasspea”, said Adel
El-Beltagy. “People who eat it
have simply run out of
options. This is a centuriesold problem which science
can now eradicate.”
ICARDA scientists recently
harvested a new type of
grasspea that can be eaten
without fear of paralysis.
Extensive laboratory testing
has shown that the new
grasspea lines are completely
safe for human consumption.
At least 100 000 people suffer
from paralysis caused by
eating seeds of traditional
grasspea varieties. For
reasons that are not fully
understood, paralysis is more
common among males than
females. Some scientists
believe that the higher
incidence of the disease in
men and boys is associated
with local traditions. In many

cultures, men eat before
women and ingest more of the
neurotoxin, while the women
eat the leftovers.
Ali Abd El-Moneim, the
scientist who developed the
new plant types, believed that
neurotoxins in grasspea were
closely associated with its
drought tolerance. “Our
objective was to lower the
toxins in the plant to a safe
level without losing its
valuable characteristics,
including drought tolerance.”
This was accomplished, he
said, by crossing grasspea
plants from the Middle East—
many of which have naturally
low toxin levels—with African
and Asian varieties.
The toxins found in Asian and
African grasspea plants are
seven times more toxic than
Middle Eastern types.
Consumption is considered to
be safe at levels below 0.2%.

“The next step,” said ElMoneim, “will be to distribute
the low-toxin lines to the
countries most in need and to
encourage their scientists to
select locally adapted
varieties.”
Expanding the genepool in a
crop such as grasspea is no
small feat. “One of the
reasons that people are
suffering is that there is so
little natural variation among
grasspea plants,” said ElMoneim. “To lower toxin
levels, ICARDA had to find a
way to expand the crop’s
genetic diversity.”
To accomplish that objective,
the scientists used a
technique known as
somaclonal variation to force
the plant to express genes

El-Moniem noted that ICARDA’s
improved lines produced 1.5
tons of seed per hectare with
slightly less than 200 millimetres
of annual rainfall. Conventional
legumes grown in South Asia,
using far higher levels of water,
rarely produce more than 1 ton
per hectare.
ICARDA scientists are now
training researchers from
Ethiopia and other affected
areas to make locally adapted
selections and to begin seed
production programs. Steps
are also being taken to alert
government policy-makers to
the problem—and to its
solution.
Reported by
Ed Sulzberger for ICARDA
Visit www.icarda.cgiar.org
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Geneflow Focus
The keepers of diversity
in Zimbabwe

Unique mulch profits
Jerk Sauce pepper
Women's knowledge is
important not only for
protecting the biodiversity
of crop species, but also for
crop management, land
husbandry and soil fertility,
as this story from Jamaica
shows.
Editor

Diversity fair, Mutoko,
Zimbabwe. The women
receive prizes for exhibiting
the greatest selection of
diversity.
Saskia van Oosterhout

Miss Gwendolyn Flynn is a
farmer who cultivates in the
hillsides of St Ann, close to the
birthplace of Bob Marley, the
Father of Reggae and one of
Jamaica’s most famous sons.
Miss Gwen, as everyone calls
her, knew Marley as a boy.

In Zimbabwe, extreme climatic
conditions with recurrent
droughts and an increasingly
violent land crisis have left
many rural farmers in a state
of poverty and dependence.
Meanwhile, despite
government pressure to grow
cash crops to repay
international debt, women
farmers in Zimbabwe have
quietly continued to grow
traditional crop varieties.
Their interest is in household
food security and thus they
typically cultivate a large
range of indigenous varieties
of sorghum, millets, legumes,
cucurbits and maize, which
provide a nutritious and varied
diet, can be easily stored and
are well adapted to
marginal conditions.
The genepool of traditional
crops in the region has been

continuously enriched—
archeological evidence shows
that this has most probably
occurred over at least the past
800 years—through trading
in grain and the informal
exchange of seed between
villages and across the
borders of neighbouring
countries. These exchanges
have allowed farmers to
replenish or replace seed
stocks lost to drought
or other causes, such as war
or insect plagues.
Despite their enormous and
well-documented contribution
to agricultural production and
food security in Zimbabwe,
women farmers still have
unequal access to information,
technology and markets.
Research on ‘women’s crops’
lags far behind studies on
‘men’s crops’, such as maize,

Miss Gwen is an expert in
Scotch Bonnet pepper, one of
the hottest peppers in the
world and a key ingredient in
another of Jamaica's famous
exports, ‘Jerk Sauce’.

cotton and sunflower. Women
are often left with the most
marginal lands, meagre
resources and poorest soils
in which to grow the crops to
feed their families. The best
soils and inputs are generally
reserved for cash crops,
particularly hybrid maize and
cotton for export, which are
grown mainly by men.

livelihood strategies as well as
improved natural resource
management programmes.

Studies have indicated that
genetic erosion of traditional
crops has been extensive in
Zimbabwe, despite the
existence of rich pockets of
diversity in some remote rural
areas. To arrest or reverse this
erosion will require an
approach to on-farm
conservation that
‘piggybacks’ on development
initiatives targeting farmers’
urgent need for markets and
sustainable, locally based,

But perhaps the greatest need
in rural Zimbabwe is for the
validation of traditional values
and knowledge. After all, local
culture provided the rich fertile
ground that led to the
development and maintenance
of agricultural biodiversity by
farmers. In particular, rural
women, young and old, have
treasured their cultural values
and have infused their
children and grandchildren
with them, through guarding,

propagating and storing seeds
of traditional crop varieties.
Using farmers’ own perceptions
about the constraints that they
face and the sequence in
which these constraints need
to be addressed may be one
of the best ways to support
and assist women to continue
to maintain their traditional
varieties and their status as
the keepers of diversity
and culture.
Reported by Saskia
van Oosterhout
(salred@ecoweb.co.zw) with
Rosemary Andalora

Scotch bonnet
pepper (arrowed) is
a key ingredient in
Jerk Sauce.
IPGRI

Miss Gwen's selects her
pepper seeds carefully. She
keeps the best of her own
seeds, but also exchanges
seeds with other farmers.
However, another reason for
Miss Gwen's success was her
discovery of a unique mulch
that is high in nitrogen.
Before synthetic fertilizers
were introduced to Jamaica,
small farmers traditionally
used ‘green bush’ mulch, as it
is called in St Ann. Small
branches of trees or ‘bush’
were indiscriminately cut and
laid between crops to keep the
land cool and to decompose.
Miss Gwen discovered that
the leaves of a particular plant
(locally known as ‘saila’) were
especially good for her

peppers. The plant is also
known as ‘tar pad’ and was
traditionally used by women to
shine their floors before the
introduction of floor polish.
The leaves release a milky
white substance that
substituted for polish.

use of nitrogen-fixing
hedgerows for soil
conservation, worked with
Miss Gwen to record her use
of saila on videotape and in
print-materials, so that other
farmers could benefit from her
discovery.

Miss Gwen found that
whenever she used saila as a
mulch, her pepper plants did
much better than those that
received just a general mixture
of green bush. Because saila is
very strong, she chops the
leaves and lets them dry for a
few days before applying them
to the base of the plant. Miss
Gwen's discovery was
documented during a 3-year
participatory communication
and soil fertility project with
rural women in Jamaica. The
project, which encouraged the

Samples of the plant were also
taken to the Botany and
Chemistry Departments at the
University of the West Indies in
Kingston. An epiphyte, saila's
scientific name is Clusia flava.
Dry weight tests showed that
the plant was a good source of
nitrogen for soil fertility.
In 1995, Miss Gwen shared
her discovery at the Fourth
International Women's
Conference in Beijing, but she
cautioned its use. “Saila needs
to be used with other nitrogenfixing plants and with other
organic methods,” she said.
“As an epiphyte which clings
to rocks, rather than growing
directly in the soil, saila should
not be over-used or it will
contribute to deforestation.
But used wisely, especially for
Scotch Bonnet pepper, it
works extremely well.”
Reported by
Maria Protz (mekweseh@mail.
infochan.com)
Mekweseh Communications
St Ann, Jamaica
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Bolivian study uncovers distinct gender roles
in genetic resources management
The indigenous communities
of Bolivia are known for the
rich genetic diversity of their
crops. Typically, a single
community may grow 20 or
more types of potatoes
as well as a host of traditional
varieties of maize, quinoa,
and other grains and legumes.
This diversity allows the crops
to adapt to the highly varied
mountain environments and
to cope with the cold, drought
and disease that affect
agriculture in the Bolivian
Andes. It also allows farmers
to make multiple uses of their
crops in preparations and
recipes requiring specific
local varieties.
Communities in Bolivia
define distinct gender roles
and decision-making
practices for men and women.
Thus women and men may
select and manage the same
crop varieties in different
ways, depending on the
different uses they have for
them. For example, men may
be more interested in the
grain, women in the stalks and
leaves for use as fodder.
Men and women may plant
their crops at different times
and in different niches within
the complex mountain
ecosystems in which they live.
Recently, BIOSOMA, a
Bolivian NGO, examined the
different ways that men and
women manage and use the
genetic resources of three
crops that are central to the

food security of Quechua
communities: potato, a native
bean called tarwi, and maize.
The study focused on the
management by men and
women of 26 varieties of
native potato, 5 varieties of
tarwi and 7 varieties of maize.
The research involved
5 communities and a total
of 673 households in
Cochabamba, a region
steeped in Inca history and
Quechua culture. Here, rituals
and ceremonies celebrating
Pachamama, the Earth
Mother, are fundamental to all
agricultural activities.
The BIOSOMA study used a
number of participatory tools
and approaches to collect
information, including formal
and informal interviews, case
studies, questionnaires and
community workshops.
It found that women were
more likely to be the key
decision-makers on seed
selection and storage, while
men would more often decide
where these varieties would
be deployed. Women and men
had different responsibilities
for selecting and planting
these crop varieties in ways
that enabled the households
to take advantage of the
various niches in their
mountain environment. It was
not possible to make general
assumptions about who was
responsible for diversity; this
varied by crop, by activity
within the cropping cycle and
by location. What was clear

was that ignoring the role of
either women or men meant
ignoring a big portion of the
crop diversity necessary for
household livelihoods. The
study clearly showed that
understanding gender—the
different roles of men and
women—in selecting and
deploying diversity is essential
for supporting community
management of biodiversity.

Gender roles
in Burkina Faso

For a copy of the study,
contact Fabio di Paolo at
IPGRI (fdipaolo@cgiar.org)

In Burkina Faso, as in many
countries, both men and
women are involved in
managing agricultural
biodiversity. An IPGRI project
is investigating the specific
roles that both play in
selecting, managing and
marketing their crops to help
increase our understanding
and ability to support farmers’
efforts to conserve and use
diversity on farms.
Researchers are particularly
interested in women’s
decision-making power in the
selection to marketing process
and the degree to which they
benefit from conservation.

Story based on a 1999
publication in the joint IPGRI and
FAO series, Gender and Genetic
Resources Management, El Rol
del Género en la Conservación,
Localización y Manejo de la
Diversidad Genética de Papa,
Tarwi, y Maíz. by Lucuio Iriarte,
Litza Lazarte, Javier Franco, y
David Fernandez.

In Bolivia,
women and men
have different
responsibilities
for selecting and
planting crop
varieties.
Mario Tapia

Researchers conducted group
and individual interviews,
supplemented by direct
observations of fieldwork,
processing and marketing.
Around 160 individuals from 5
villages were surveyed, 70%
of them women. Scientists and
technicians collaborating with
IPGRI’s on-farm work in
Burkina Faso were also
surveyed for the study.

Both men and women are
active in selecting and
conserving crop varieties,
each bearing responsibility
for particular crops. For example, women have near total
responsibility for selecting
okra and groundnut, which are
eaten at home and considered
‘women’s crops’, while men
tend to be responsible for the
selection of sorghum, millet,
cowpea and Frafra or Hausa
potato, crops that are more
likely to be sold at market.
Both men and women tend to
select crop varieties for similar
reasons: the hardiness and
productivity of the variety,
its taste and smell.
Women are usually most
active in exchanging seeds
and crop varieties with
neighbouring communities.
Women are also the principal
forces behind on-farm
conservation in Burkina Faso.
In the villages surveyed, more
than 70% of women’s time
was found to be devoted to
on-farm conservation. Women

Village meeting to discuss the
different roles of men and
women in selecting, managing
and marketing their crops.
Devra Jarvis,
IPGRI

understand and respect the
rules of conservation, such as
how and when seed should
be stored—they are
personally responsible for
80% of the work related to
storage—and they pass this
knowledge on to their
children. Women are also
chiefly responsible for
processing grain for food and

fodder products—more than
95% of the harvest is
processed by women.
The benefits of conserving
and using genetic resources
are well known to the women
of Burkina Faso. These
include food security for their
families, additional income
from the sale of surplus

crops, and resilient
production systems that can
cope with stresses such as
drought or salinity and can
reduce the potential for soil
erosion.
Reported by Bernadette
Dossou, IPGRI
(B.Doussou@cgiar.org)

New African rice designed with women in mind
In many African cultures,
women and children do the
tedious and taxing work of
weeding; for rice production
this accounts for up to 40% of
the labour. But the type of
plants grown can help reduce
the amount of weeding

required. Scientists at the West
Africa Rice Development
Association (WARDA) were able
to cross two distantly related
kinds of rice: a hardy African
type and a more productive
Asian species. The result: a
series of new varieties, which

produce up to twice as much
grain as the current popular
varieties, and are more resistant
to local stresses in farmers'
fields. The rice has the wide
drooping leaves of traditional
African rice, which help to
smother weeds. The new rice is

also easier to harvest, an
important characteristic for
women who work in the fields
with their babies on their backs.
WARDA received the CGIAR
2000 King Baudouin Award for
the new varieties.

Adapted from
www.futureharvest.org
For further information,
contact Guy Manners
at WARDA
(g.manners@cgiar.org)
or visit
www.cgiar.org/warda
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Recognizing the importance of indigenous plant knowledge
Virginia Nazarea, a professor of
anthropology at the University
of Georgia, USA, is interested
in how different categories of
farmer make decisions and
maintain cultural memories.
She prepared a helpful guide
for anyone who seeks to
incorporate gender analysis
into the conservation and use
of plant genetic resources. This
is an edited version.
isaggregating local from
global perspectives and
priorities, those of lower-class
farmers from upper-class
farmers, and those of females
from males allows us to
identify distinct contributions to
conservation and use of plant
genetic resources as well as
the constraints and obstacles.

D

qual partnership between
scientists and local people
forges trust and respect that
are indispensable to gendersensitive approaches. It entails,
in many cases, employing
female scientists, research
managers and extension
workers so that female
perspectives can guide and
strengthen research and
conservation efforts.

E

esistance and resilience
are important qualities of
marginal populations,
buttressing their production
systems against wholesale
integration into commercialized
agriculture. Recognize and
encourage this local
resistance, which is mainly
responsible for the persistence
of genetic and cultural
diversity.

R

ntensive fieldwork opens a
window onto the decisionmaking criteria that influence
resource management
practices. Although more
unwieldy and less statistically
robust than survey results,
fieldwork provides a more
holistic and deeper
understanding of the cultural
factors behind the diversity
and, conversely, the erosion of
plant genetic resources.

S

alorization recognizes the
value of local varieties and
indigenous knowledge to
agricultural sustainability and
development. The intellectual
property rights and associated
knowledge of local women and
men should be acknowledged
and protected, or valorization

I

I

DIVERSITY can
reveal much about
gender roles in
agriculture.
Devra Jarvis

could be just another step in
undermining cultural heritage.

V

elf-determination should
be the rule in any
community-based genetic
resources programme. It
ensures that the beneficiaries
of the programme are the
ultimate arbitrators on the
direction and shape the
programme will take and pays
off in the end with greater,
longer-lasting success.
ndigenous knowledge is
adaptive and relevant. It is
also vulnerable and subject to
attrition with each passing
generation. Research needs to
pay greater attention to

indigenous knowledge in the
effort to infuse gendersensitivity into plant genetic
resources research and
conservation. Such knowledge
should be supported and,
where appropriate,
complemented by scientific
knowledge.
ranscend the desire to
increase women’s
contributions to the
conservation of biodiversity.
Women, especially poor rural
women, have always been
active contributors to
subsistence and key players in
plant genetic resources. The
question is, are their
contributions appropriately
recognized, supported and
rewarded?

T

am and other root crops
such as sweet potato,
manioc, and cassava serve as
good metaphors for women’s
work. Traditionally the work of
women, these crops symbolize
their underground and invisible
nature, which accounts for their
low status. But they also make
a vital contribution to survival.
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