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Food heroes
Local communities have conserved the diversity of agricultural species for thousands of years.
Supporting them is key to achieving global food security, says M.S. Swaminathan.

Global food security is entering a criti-
cal phase. International prices of
wheat, rice, maize and other crops are

increasing due to escalating demand. With
oil prices reaching record levels, both farm-
land and grains are being diverted for biofuel
production. Climate change, resulting in
more frequent drought, floods and pest
epidemics, is adding unprecedented stress.
Against this backdrop, the conservation and
sustainable use of biodiversity, particularly
agricultural biodiversity—the plants, animals
and micro-organisms used for food and agri-
culture—should assume top priority.

Plant and animal breeding has been
practiced for thousands of years by tribal
and rural people who make a significant
contribution to food and health security,
yet this remains largely unrecognized and
unrewarded. They have spent hundreds of
years observing, experimenting and select-
ing species and genes for desirable qualities
such as drought-resistance, and have
amassed a vast knowledge bank. This fact
received little attention until the UN Food
and Agriculture Organization promoted
the concept of Farmers’ Rights and the
Convention on Biological Diversity (CBD)
recognized the conservation traditions of
tribal and rural families. Biodiversity is the
feedstock for biotechnology. With every
species and gene lost, we are limiting our
options for future success, particularly in
adapting to climate change.

The CBD calls on Parties to respect,
preserve and maintain the knowledge, inno-
vations and practices of indigenous and local
communities engaged in traditional lifestyles
as well as ensuring the equitable sharing of
benefits arising from their use. The absence
of an internationally-agreed system for shar-
ing economic benefits from the commercial
use of biodiversity with the primary
conservers and holders of traditional knowl-
edge is leading to a growing number of accu-
sations of biopiracy being committed by
business in developing countries.

Equity in benefit sharing is fundamental
to retaining the on-farm conservation tradi-
tions of rural and tribal families. Institutions
belonging to the Consultative Group on
International Agricultural Research
(CGIAR) are adopting a Material Transfer
Agreement procedure which will help
prevent the monopolistic exploitation of
public-funded research on plant genetic
resources for commercial profit. But benefit-
sharing procedures still need to be developed
at the individual and community levels.

For individual farmers or innovators, the
same procedures for seeking recognition and
reward as those available to professional
plant breeders can be used but help is needed
in obtaining patents under national legisla-
tion. The problem is more complex in the
case of benefit sharing with entire communi-
ties. Procedures are available for identifying
the area from which critical genes responsible
for the commercial success of a new variety
came. Thanks to molecular techniques, this
possibility also extends to genes controlling
quantitative traits like yield and quality.
Appropriate reward can be given from the
Community Biodiversity and Gene Funds
proposed to be established under Biodiversi-
ty and Plant Variety Protection Acts in sever-
al developing countries.

India is so far the only country that has a
law recognizing the rights of both breeders
and farmers; it acknowledges the triple role of
a farmer, namely as a cultivator, conserver and
breeder. The Indian Plant Variety Protection
and Farmers’ Rights Act rewards farmers and
farm communities through the National Gene
Fund for their invaluable contributions to the

conservation and improvement of genetic
resources. In areas rich in agrobiodiversity like
the Koraput region, tribal families have
preserved and improved rice genetic material
over many centuries. Tribal families who have
conserved important genetic material for the
public good at personal cost were recently
honoured by the Indian Government with the
first Genome Saviour Award.

Recent research breakthroughs have
opened up enormous opportunities for creat-
ing new genetic combinations of great value to
food, health and livelihood security. Super
wheats, capable of yielding about 8 t/ha are
now in the breeders’ ‘assembly line’. These
plants have a complex pedigree and are
derived from species from several countries.
This illustrates the importance of genetic
resources conservation and exchange and the
need for the multilateral system of access and
benefit sharing enshrined in the International
Treaty on Plant Genetic Resources for Food
and Agriculture.

Commercialization is leading to over-
exploitation of habitats rich in biodiversity
like rainforests and coral reefs. It is important
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Lessons from landslides
Karen Sudmeier-Rieux says it’s time we learned from past mistakes and let ecosystems play their
role in protecting against natural disasters.

My nerves couldn’t take it anymore—I
had to get out of the jeep. We were in
excellent hands with IUCN’s Islam-

abad driver Khalil but being stuck between
two trucks, Neelum River 100 metres below
me and loose boulders towering overhead was
more than I could stomach.

Accompanied by a young geologist from
the University of Lausanne, we had come to
Kashmir’s Neelum Valley to study landslides
triggered by the devastating 2005 earth-
quake. Nevertheless, I wasn’t eager to witness
a ‘live’ landslide—especially not on Neelum
Valley road, wide enough at places for only
one vehicle and blocked for 47 days follow-
ing the 7.6 Richter scale tremor. This was the
only access road to a major valley just north
of Muzaffarabad, capital of Pakistani-
administered Kashmir, and site of some of
the worst earthquake destruction. Neelum
Valley is also one gateway to the Himalayas,
home to Machiara National Park, snow leop-
ards and the highly endangered Western
Horned Tragophan Pheasant.

Entering the steep valley, we clearly saw
the largely forested left bank and the right
bank that was almost cleared of trees to make
way for grasslands, terraces and houses. The
reason for this contrast is historic: the left
bank had remained under state forest protec-
tion; the right bank was largely converted into
private landholdings, shamilat lands, or
common areas under private management.
Population density had squeezed houses onto
any available spot on the steep hills, seemingly
ready to tumble at the slightest shake. This is
exactly what occurred on 8 October 2005 when
more than 1,000 landslides were triggered,
sweeping away houses, schools and roads.

Our initial hunch was that road build-
ing, grazing and poor terracing created frag-
ile slopes that were vulnerable to landslides.
These were bound to be more numerous on
the degraded right bank. After analysing
high-resolution satellite images, modeling a
number of factors related to landslides, and
60 days of field work, our hunch was
confirmed. Deforestation combined with

grazing and poor road building had created
the conditions for over half of the landslides
we surveyed. Our study, funded by the
Geneva International Academic Network,
included a survey of two villages that had
been exposed to landslides. Many of the
villagers had lost one family member, either
during the earthquake or through subse-
quent rainfall-induced landslides, and they
all continued to live in fear. Few could recall
experiencing a landslide before October
2005 and few measures had been taken to
stabilize slopes or drain water away from
dangerous cracks.

Back home, a literature review revealed
numerous studies pointing to an overall posi-
tive correlation between vegetation cover and
landslides. Europe has for centuries devel-
oped protection forests having previously
deforested large tracts of mountainous areas
and experienced subsequent disasters.
Protection forests were not easily established:
some people were heavily opposed as they
infringed on grazing land but eventually,

Caring for the relatives

Plant species genetically related to those in

cultivation are called crop wild relatives and

their genes are used to boost the nutritional

value, disease resistance and productivity of

our food crops. However this genetic diver-

sity is at risk in the wild: more than one in 20

of the Poaceae species—crops such as

wheat, maize, barley and millet—are threat-

ened with extinction. Just last year the wild

apricot Armeniaca vulgaris, the origin of all

cultivated apricots, was classified as Endan-

gered on the IUCN Red List of Threatened

Species. IUCN’s Crop Wild Relatives Spe-

cialist Group (part of the Species Survival

Commission) is working to protect wild

plants with socio-economic value. The group

works to conserve these species through ex

situ and in situ projects, awareness raising,

and training for species assessments.

that we reverse the paradigm and create an
economic stake in conservation. Conservation,
cultivation, consumption and commerce
should be dealt with in an integrated manner.
Public policies should promote the diversifica-
tion of food habits resulting in the revitaliza-
tion of former food traditions which involved a
wide range of food plants. Community level
gene, seed, grain and water banks should be
promoted to ensure local level food and water
security. The future of our food and health
security systems will depend upon our success

in making biodiversity conservation every-
body’s business.
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Future options

The world is losing its livestock breeds at an alarm-

ing rate, according to a 2007 report by the UN

Food and Agriculture Organization (FAO). About

20% of the world’s breeds of cattle, goats, pigs,

horses and poultry are currently at risk of extinc-

tion. At least one livestock breed a month has

become extinct over the past seven years, with

their genetic characteristics lost forever. The FAO

said modern agricultural methods had overlooked

the benefits of genetic traits that have evolved in

breeds found in developing countries. Features

such as resistance to disease or adaptation to cli-

matic extremes are being lost. Uganda’s indige-

nous ankole cattle, for example, could become

extinct within 20 years. They are being replaced by

Holstein-Friesian cows, which produce more milk,

but cannot walk the long distances required to

reach the nearest water supply. Genebanks need

to be established to ensure the long-term survival

of breeds from developing nations and safeguard

livestock diversity, according to FAO.

www.fao.org


