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Preface

Global biodiversity, despite its importance in feeding the world, is being gradually eroded and people
on five continents, including in the Lao People’s Democratic Republic, are struggling against hunger
and poverty.

The biodiversity of  the Lao PDR is globally significant. The country is mega-diverse, and a primary
centre of  origin and diversity for cultivated rice (Oryza sativa L.) and other crops. The economy and
people’s livelihoods are highly dependent on utilizing the biodiversity of  natural resources, especially
for food, shelter, medicines and energy. However, despite our wealth of  diverse natural resources, the
Lao PDR is a poor and least developed country with low life expectancy, low education attainment,
low incomes, and high prevalence of  malnutrition among children, with 40% of  children under five
years of  age being underweight. At least 28% of  the entire population are undernourished.

In recognition of  the great economic, social and cultural value of  biodiversity and the importance of
its conservation, the Lao Government has developed a number of  policies and strategies to sustainably
use, develop, and conserve agricultural biodiversity. The Strategic Vision for the Agriculture Sector
(2000-2020) and The Poverty-Focused Agricultural Development Plan provide long-term goals with
following objectives:

• Achieving food self-sufficiency.
• Increasing export of  agricultural products through crop diversification.
• Commercialisation and processing of  production (cash crops, livestock, forest products).
• Stabilising slash-and-burn agriculture by land allocation for upland farmers, terracing, and supporting

alternative agricultural activities including agro-forestry and animal husbandry.
• Construction of  irrigation systems to increase rural incomes and stabilise food supply by expanding

irrigation and improving its operation and maintenance.
• Promoting agriculture and forestry research: studies and surveys of  agricultural, forest, land and

water resources, rehabilitation of  research stations, and development of  new technologies.
• Human resource development (upgrading of  technical skills, vocational training etc.)

The Lao PDR became a party to the Convention on Biological Diversity in 1996 and is developing a
National Biodiversity Strategy and Action Plan. While the government, along with several international
partners and stakeholders, has undertaken direct action to achieve the sustainable use, development
and conservation of  agricultural biodiversity, in crops, most of  the effort has been focused on rice. As
yet, very little development and conservation efforts have been undertaken for other crops traditionally
used by farmers. Research to improve understanding of  crop-associated biodiversity, soil flora and
fauna, pollinators and organisms providing other ecological functions, is extremely limited. In other
areas, the conservation and sustainable use of  non-wood forest products* has been initiated as a pilot
project while efforts have also been made to enhance current management of  fish and other aquatic
resources, and to address environmental impacts. The lack of  scientific data and information makes it
difficult to get a clear picture of  the current status of  domesticated agricultural biodiversity and to
identify opportunities to improve the use of  the available diverse resources.

In the country’s current state of  development, improved management of  agricultural biodiversity is
essential to achieving food security and reducing poverty, particularly in rural areas. Improving the

Dr. Siene Saphangthong, Minister of Agriculture and Forestry
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contribution of  agricultural biodiversity through enhancing knowledge and improving management
capacity in the agriculture sector are government priorities. However, the support of  international
partners is needed to achieve globally agreed commitments to food security and poverty alleviation.
Significant and strategic investments are required.

This situation calls for a comprehensive National Agricultural Biodiversity Programme to act as a
framework and long-term strategy for implementing a coordinated approach to better using, developing
and conserving agricultural biodiversity. Recently, the National Agricultural Biodiversity Programme
has been formulated through a partnership of  NAFRI, FAO and UNDP to support two of  the main
national development priorities: achieving food security and improving the livelihoods of  rural
communities; and enhancing the capacity of  all stakeholders involved to ensure the sustainable use of
natural resources.

I hope that the megabiodiversity of  the Lao PDR will be properly managed, conserved and sustainably
used to grow food and so ensure healthy livelihoods for Lao people, and I wish that cooperation
between governments, international organizations and the private sector can be strengthened to support
biodiversity and so conserve our environment.

* In this volume, non-wood forest products, or NWFPs, is the term used to describe natural
goods harvested from the forest that are not used for firewood nor are part of  the timber
trade. In the Lao PDR, these are more often referred to as non-timber forest products, or
NTFPs. The difference between the terms is only that charcoal, firewood and other wood
uses are included in the term ‘NTFP’ but excluded by ‘NWFP’.
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Foreword
Dr. Leena M. Kirjavainen, FAO Representative

This Symposium on Biodiversity for Food Security, organized jointly by the Ministry of  Agriculture
and Forestry and FAO, is the second such event to be held in the Lao PDR in connection with World
Food Day. Every year, FAO celebrates its ‘birthday’ on World Food Day, October 16, in commemoration
of  its founding in 1945. The theme for this year, ‘Biodiversity for Food Security’, celebrates the role of
biodiversity in food security around the world. In the Lao PDR, as elsewhere, combinations of  multiple
quality foods can help people to lead active and healthy lives. At present, there is still much work to do
before sufficient food and nutrition are available for all people in the country.

The biodiversity of  the Lao PDR is most impressive. The country has been identified as one of  10
centres of  highest biodiversity in the world and Lao people already make extensive use of  this diversity
in the agricultural sector, the most important sector in the country’s economy. The most important
crop is rice, representing 80% of  the agricultural landscape and about 80% of  the total intake of
calories of  most people. More than 3,000 varieties of  cultivated, wild and weedy rice have been found
around the country, with glutinous ‘sticky’ rice, the major staple in the Lao diet, accounting for 85% of
these varieties. Additionally, over 700 species of  wild plants are utilised for food and other uses, and of
the more than 1400 species of  wild animal identified, 90% are used in one way or another by the local
people. Aquatic resources provide essential protein and account for 43% of  the total animal protein
consumption.

Unfortunately, many people still suffer from hunger and micronutrient deficiencies in the Lao PDR.
Studies have indicated that about 40% of  children suffer from chronic malnutrition and 13% of  adults
are chronically undernourished. Lack of  vitamins can cause children serious health problems, such as
permanent blindness and under-development of  the brain. To improve this situation, more advice is
needed on home gardening, food preparation, food handling and food safety. Basic nutrition needs to
be included in all training and extension curricula from village literacy programmes to college level
education.

Conserving biodiversity is another key element in fighting hunger and malnutrition and promoting
food security, balanced nutrition and healthy livelihoods. FAO estimates that about three-quarters of
the genetic diversity of  agricultural crops have been lost over the last century. Currently just four
species - wheat, maize, rice and potato - provide half  of  the world’s energy from plants. As a
consequence, food supply becomes more vulnerable and there are fewer opportunities for growth and
innovation in agriculture. Also, there is less capacity for agriculture to adapt to environmental changes,
such as global warming, or to the appearance of  new pests and diseases. The world’s biodiversity is
under threat and this could severely compromise global food security.

The purpose of  this symposium was to increase participants’ awareness of  the links between biodiversity
and food security in general, and in the Lao PDR in particular. The symposium provided an opportunity
to share information and knowledge, to build networks and to recommend how to preserve biodiversity.

I would like to take this opportunity to thank the National Agriculture and Forestry Research Institute
(NAFRI) and the Ministry of  Agriculture and Forestry for organizing the Symposium. I am confident
that this event will lead to concrete results and successes.
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Rice is the one thing that defines Asia - more
than politics, culture or religion. As we search for
things that will bring us together in these troubled
times – rather than drive us apart or divide us -
rice unites the nations of  Asia. That’s because each
and every day, no matter where we live, we all sit
down and share a bowl of  rice – nothing is more
essential to the average Asian.

It is our common heritage, our common culture,
and our common food. Not only that, it is the
very foundation of  national stability and food
security in each of  our countries. Interestingly, it
is the American newspaper, the Washington Post
that has perhaps best explained the essential nature
of  rice to the world, describing rice production
simply as “the most important economic activity
on the planet – more vital than oil production or
banking, more important than tourism or
telecommunications”.

For these reasons, the foresight and vision of  the
United Nations and the FAO to declare 2004 as
the International Year of  Rice, must be warmly
applauded and recognised as a decision of  great
importance and significance. Put simply, it will
allow us to once again put rice at the centre of
cultural and economic development instead of
leaving it on the sidelines, where it has been
pushed by other concerns over the past few
decades. Not does the International Year of  Rice
present the rice producing nations of Asia with a
great opportunity, but it also helps highlight the
enormous challenges facing rice and its future in
the region.

In the Lao PDR, agriculture is still the principal
driving force of  the economy and rice is the single
most important crop in the country. Progress has
been achieved towards self-sufficiency but many
challenges still face us today. As food is  essential
to maintaining the productivity of  the population,
rice must be kept cheap and accessible to the poor.
However, as the income levels of  the poor remain
low, they continue to spend a considerable portion
of  their daily income providing rice for the family.

William G. Padolina
The International Year of  Rice

Thus we face the challenge of  generating
technology which will lower the cost of
production, thereby increasing the profit of  rice
farmers and lowering the cost to rice to consumers.

To put it simply: rice is in crisis. At a time of
abundant supplies and record low prices, some
may laugh at such a statement, but please allow
me a few sentences to explain. Not only is the
rice industry facing a crisis in the supply of  such
essential resources as land, labour and water, but
most importantly of  all no nation has found a
sustainable solution to the problem of  providing
decent livelihoods for rice farmers. As a result,
the rural rice communities of  many Asian nations
are increasingly restless. They remain trapped in
poverty and in urgent need of  new strategies and
fresh ideas to help them improve their lives. Our
nations want to provide rice to our citizens at a
fair and appropriate price, and at the same time
to guarantee the hard working and neglected rice
farmers of  the region a chance to make a decent
living. This is a huge and unprecedented challenge,
but there is some good news.

For the past 40 years a huge network of  rice
scientists, researchers and extension people has
been built up all over Asia, much of  it with money
from western donors. In many nations, these
scientists are as well trained and have as much
expertise as their colleagues elsewhere. To put it
simply, Asia’s rice scientists are world class. In turn,
these scientists are connected to a regional and
international network of  researchers and institutes
of  which IRRI is a leading member. These
connections in the past have guaranteed that Asia’s
rice farmers have had direct access to the world’s
most promising new ideas and technologies for
rice.

Clearly the system works and works well, but
there’s just one problem. For more than four
decades this vital system that provides crucial
knowledge and technologies to Asia’s rice farmers
has been mostly funded - and influenced - by
western nations. Now however, after achieving so
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much, these generous donors are taking their
money and resources elsewhere. For those talented
Asian scientists who are already - some by
unemployment - being prevented from using their
knowledge to help the region’s farmers, this
worrying decline in support for rice research has
already reached critical if  not crisis level.

As our friends from China would surely advise us
though, in every crisis there is an opportunity. Here
is our chance to seize the initiative in resolving
the problems facing our rice farmers and
consumers. We have the tools and organization,
but in many cases the tools are blunt and out of
date, and the organization is severely under funded
and resourced. While we all have our own strong
national research systems for rice, next year will
give the rice producing and rice consuming nations
chance to build a regional vision for rice that
recognises not only our common problems but
also our shared ambitions.

Photo: IPM Project/FAO

We need to work hard to guarantee that the Asia
of  the future not only continues to be swathed in
the luminous green of  a million paddy fields, but
has rice consumers buying an affordable, nutritious
product, and rice farmers earning a decent living.
Poverty must become a distant memory.

In summary, the International Year of  Rice should
further strengthen the collaborative effort between
IRRI and the Lao PDR to help the rice farmers
and consumers of  Asia achieve better lives. If  we
can achieve this, then the entire region will benefit.
In the same way that Rice Is Life for the Asia of
today, the Asia of  the future has no life without
rice.

William G. Padolina is Deputy Director General
for Partnerships at the International Rice
Research Institute in Los Baños, Laguna, the
Philippines.
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Biodiversity, Agriculture and Food
Security Linda Collette

Photo: IPM Project/FAO
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Biological diversity, as described by the
Convention on Biological Diversity (CBD), refers
to “the variability among living organisms from
all sources including, inter alia, terrestrial, marine
and other aquatic ecosystems and the ecological
complexes of  which they are part; this includes
diversity within species, between species and of
ecosystems.”

Approximately 1.4 million plant and animal species
have been so far identified on the Earth, and
people rely on this variety of  life for food, shelter,
goods, services and livelihood. Hence, biodiversity
supports all life and is a global asset. Yet despite
this, biodiversity is being threatened at
unprecedented rates. The greatest harm is caused
by damage to natural habitats in a number of  ways,
for example through pollution, urbanisation,
deforestation and conversion of  wetlands.
Mismanagement of  agriculture, forestry and
fisheries further accelerates this destructive
process.

In agricultural ecosystems, maintenance of
biodiversity is important for the production of
food, and to conserve the ecological foundations
that sustain rural livelihoods. Agricultural biodiversity
is a broad term that includes all components of
biological diversity of  relevance to food and
agriculture, and all components of  biodiversity
that constitute the agro-ecosystem – the variety
and variability of  animals, plants and micro-
organisms. Agricultural biological diversity is
described at the genetic, species and ecosystem
levels, and covers both cultivated and wild
organisms. Increasing international attention is
being given to agricultural biodiversity, and to the
value of  biodiversity in maintaining agricultural
sustainability – especially sustainable livelihoods.

At the gene level, diversity in plants and animals
is particularly important for adaptation to a range
of  farming conditions and environmental stresses,
such as extremes of  temperature, drought, soil
salinization, pests and diseases, and water quality.

The Role and Importance of
Agricultural Biodiversity

The availability of  a broad pool of  genetic
resources also contributes to breeding of crop and
animal varieties for improvements in productivity.
Conservation of  genetic diversity within each
species is essential. Modern agriculture has
encouraged many farmers to adopt uniform high-
yielding types of plant or animal. But when food
producers abandon diversity, varieties and breeds
may die out - along with their specialised traits.
This rapidly diminishing gene pool worries experts.
Having a broad range of  unique characteristics
allows plants and animals to be bred to meet
changing conditions, while giving scientists the raw
materials they need to develop more productive
and resilient crop varieties and breeds. Rather than
a single crop variety that guarantees a high yield,
farmers in developing countries are more likely to
need assortments of  crops that grow well in harsh
climates, and of  animals with resistance to disease.
For the poorest farmers, diversity can be the best
protection against starvation. Consumers also
benefit from diversity through a wide choice of
plants and animals. This contributes to a nutritious
diet, particularly important for rural communities
with limited access to markets.

At the species level, the diversity of  organisms in
ecosystems contributes to important ecosystem
functions such as nutrient cycling, pest and disease
regulation, and pollination. The production of  a
diverse range of  species also contributes to
livelihood security and the optimisation of
available resources. A rich variety of  cultivated
plants and domesticated animals is the foundation
of  agricultural biodiversity. Yet humans depend
on just 14 mammal and bird species for 90% of
their food supply from animals and four species -
wheat, maize, rice and potato - provide half  of
our energy from plants.

Ecosystems depend on biological diversity for
their resilience. Diversity reduces vulnerability
(environmental, economic and social) and
enhances the adaptability of ecosystems to
changing environments and needs. Biological
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diversity in agricultural ecosystems also contributes
to wide ecosystem services such as biological
control, pollination, maintenance of  water quality,
soil health and erosion control, carbon
sequestration and climate change control.
Biological diversity at the ecosystem level also
contributes to recreational and cultural functions
such as educational and spiritual values, aesthetics
and ecotourism.

Biological Diversity for Agriculture

Biodiversity benefits natural and agricultural
systems in three different ways: for productivity,
adaptation, and maintenance of ecosystem
functions:

(i)  Productivity:
Conservation and management of  broad-based
genetic diversity within domesticated species have
been improving agricultural production for 10,000
years. However, naturally diverse populations have
been providing food and other products for much
longer. A wide range of  species provides many
thousands of  products through agriculture and
from the harvest of  natural populations. High
production levels are sustained through
maximising the beneficial impact of ecosystem
services for agricultural, modified and natural
ecosystems.

(ii)  Adaptation:
A diverse range of  organisms contributes to the
resilience of  agricultural and natural ecosystems,
their capacity to recover from environmental stress
and their ability to evolve. Informed adaptive
management of  agricultural and natural
biodiversity, above and below ground and under
water secures sustained production.

(iii) Maintenance of ecosystem functions:
Essential functions such as nutrient cycling,
decomposition of  organic matter, crusted or
degraded soil rehabilitation, pest and disease

regulation, water quality, and pollination are
maintained by a wide range of  biologically diverse
populations in natural ecosystems and in and near
agricultural ecosystems. Maintaining this diversity
of species and building on and enhancing
ecosystem functions reduces external input
requirements by increased nutrient availability,
improved water use and soil structure, and natural
control of  pests.

Hence, biological diversity is fundamental to
agriculture and food production, and people rely
on the variety of  food, shelter, and goods for their
livelihood. Nonetheless, humans are placing
increasing pressure on species and their
environments, endangering not only many plant
and animal species, but also essential natural
processes (such as pollination by insects and the
regeneration of  soils by micro-organisms). To feed
a growing population, agriculture must provide
more food. However, it is also essential to increase
its resilience by protecting a wide array of  life
forms with unique traits, such as plants that survive
drought or livestock that reproduce in harsh
conditions.

Global efforts to conserve plants and animals in
gene banks, botanical gardens and zoos are vital.
An equally important task is to maintain
biodiversity on farms and in nature, where it can
evolve and adapt to changing conditions or
competition with other species. As custodians of
the world’s biodiversity, farmers can develop and
maintain local plants and trees and reproduce
indigenous animals, ensuring their survival. More
than 40% of  land surface is used for agriculture,
placing a large responsibility on farmers to protect
biodiversity. By using appropriate techniques like
no-tillage agriculture, reduced use of  pesticide,
organic agriculture and crop rotation, farmers can
maintain the fragile balance with surrounding
ecosystems.



Symposium on Biodiversity for Food Security

12

Agriculture for Biological Diversity

Conversely, agriculture and farming also provides
benefits for biodiversity in three different ways:

(i) Delivery of  ecosystem services:
Agriculture occupies more than one-third of  the
land in most countries, and agricultural systems
managed sustainably as ecosystems contribute to
wider ecosystem functions such as maintenance
of  water quality, waste removal, soil moisture
retention with reduction of  runoff, water
infiltration, erosion control, carbon sequestration,
pollination, dispersal of seeds of wild and
endangered plants, and refuge for species during
droughts.

(ii)Incentives for conserving biological diversity:
The different populations needed by agriculture,
such as pollinators and beneficial predators, need
habitat diversity to survive. Agriculture therefore
provides incentives to preserve areas such as
hedgerows and field borders. Farming of  aquatic
species often occurs in natural water bodies. Thus
aquaculture provides incentives to protect the
aquatic environment from adverse impacts, for
example from pollution and water diversion. The
need for adaptation and the potential for
improvement in productivity provide an incentive
for conserving a diverse range of  genetic resources
both in and ex situ.

(iii) Ecological knowledge:
Much human knowledge of  biodiversity, its
importance, and functions has been gained and
will continue to be gained across cultures through
agriculture practices.

Recognising the essential role of  biological
diversity in food security, and also that the world’s
biological diversity is being threatened, the theme
of  the FAO World Food Day 2004 is “Biodiversity
for Food Security”. One of  the aims of  World
Food Day 2004 is to highlight the role of
biodiversity in ensuring that people have
sustainable access to enough high-quality food to
lead active and healthy lives.

Conserving biodiversity for agriculture requires
efforts on many fronts including measures to
preserve the environment, better education,
increased research, and government support.
There are a number of  fora addressing the issues
of  declining biodiversity, food security, agriculture,
conservation of  biological diversity, and the
sustainable utilisation of  biological diversity. The
current global institutional context represents one
of  collaboration and synergies, whereby different
initiatives complement one other.

Commission on Genetic Resources for Food
and Agriculture (CGRFA)

The Commission on Genetic Resources for Food
and Agriculture (CGRFA) is a permanent forum
where governments discuss and negotiate matters
relevant to genetic resources for food and
agriculture. The CGRFA deals with policy and
sectoral and cross-sectoral matters related to the
conservation and utilisation of  genetic resources
for food and agriculture. As part of  its role, the
CGRFA develops and monitors the Global
Strategy for the Management of  Farm Animal
Genetic Resources and the Global System for
Plant Genetic Resources. One of  the elements
of this ‘Global System’ is the Global Plan of
Action for the Conservation and Sustainable
Utilisation of  Plant Genetic Resources for Food
and Agriculture, which comprises a set of  activities
covering capacity-building, and the in situ and ex
situ conservation of  plant genetic resources. It is
a rolling plan that is monitored, reviewed and
updated by the CGRFA.

In 2001, the CGRFA adopted the International
Treaty on Plant Genetic Resources for Food
and Agriculture, which was then adopted by the
FAO Conference (Resolution 3/2001). The
International Treaty then entered into force in
2004. This legally binding instrument is crucial for
sustainable agriculture. It provides a framework
for national, regional and international efforts to
conserve and sustainably use plant genetic
resources for food and agriculture - and for sharing
the benefits equitably, in line with the Convention
on Biological Diversity.

The International Context
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conserve forests. Codes have been developed for
the Asia-Pacific and West and Central African
regions as well as national codes, for example for
China.

Convention on Biological Diversity (CBD)

In recognition of  the importance of  biological
diversity for agriculture, the Conference of  the
Parties (COP) of  the Convention on Biological
Diversity decided to “establish a multi-year
programme of  activities on agricultural biological
diversity aiming, first, to promote the positive
effects and mitigate the negative impacts of
agricultural practices on biological diversity in agro-
ecosystems and their interface with other
ecosystems; second, to promote the conservation
and sustainable use of  genetic resources of  actual
or potential value for food and agriculture; and
third, to promote the fair and equitable sharing
of  benefits arising out of  the utilisation of  genetic
resources” (COP decision III/11). At its Fifth
Meeting, COP adopted its multi-year Programme
of  Work on Agricultural Biodiversity (decision
V/5), and invited FAO to support its development
and implementation:

(a) To support the development of  national
strategies, programmes and action plans
concerning agricultural biodiversity, in line with
decision III/11 of  the Conference of  the Parties
to the Convention on Biological Diversity, and to
promote their integration in sectoral and cross-
sectoral plans, programmes and policies.

(b) To build upon existing international plans of
action, programmes and strategies that have been
agreed by countries, in particular, the Global Plan
of  Action for the Conservation and Sustainable
Utilisation of  Plant Genetic Resources for Food
and Agriculture, the Global Strategy for the
Management of  Farm Animal Genetic Resources,
and the International Plant Protection Convention
(IPPC).

(c) To ensure harmony with the other relevant
programmes of  work under the Convention on

The Treaty contains two important and unique
elements. First, it recognises the enormous
contribution made by farmers in all regions of
the world towards the conservation and
development of  plant genetic resources, and
identifies ways of  protecting and promoting
farmers’ rights. Second, it establishes a multilateral
system of  access and benefit sharing. This ensures
countries have access to the most important plant
genetic resources needed for food security. It
identifies a range of  benefits to be shared on a
multilateral basis: information exchange,
technology transfer and access, building capacity
at local levels, and monetary and other benefits
of commercialisation. Benefits are directed mainly
at developing and transition economy countries,
to help ensure they will have the capacity to
conserve and sustainably use their own genetic
resources as well as any they may obtain under
the multilateral system. FAO helps to provide
policy guidelines that regulate the conservation and
sustainable use of  biological diversity.

Other Selected International Fora and
Instruments Related to Agriculture, Forest
and Fisheries

The aim of  the International Plant Protection
Convention (IPPC) is to protect plants by setting
standards for pest control. The Convention
prevents the introduction of  pests, including
invasive alien species that may out-compete local
plants or animals. It entered into force in 1952.
The FAO Code of  Conduct for Responsible
Fisheries, adopted in 1995, sets out principles to
conserve, manage and sustainably use living aquatic
resources. The Code works to protect the world’s
marine, coastal and inland waters with due respect
for biodiversity and the ecosystem. FAO
encourages all countries to implement this
voluntary Code, including provisions with binding
effects, for example on conservation and
management measures for vessels on the high seas.
The FAO Model Code of  Forest Harvesting
Practice was published by FAO in 1996 to
encourage improved management to help
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Biological Diversity, including those relating to
forest biological diversity, inland water biological
diversity, marine and coastal biological diversity,
and dry and sub-humid lands, as well as with cross-
cutting issues such as access and benefit-sharing,
sustainable use, indicators, alien species, the Global
Taxonomy Initiative, and issues related to Article
8(j).

(d) To promote synergy and coordination, and to
avoid duplication, between relevant programmes
of  various international organizations and between
programmes at the national and regional levels
established under the auspices of  international
organizations, while respecting the mandates and
existing programmes of  work of  each organization
and the intergovernmental authority of  the
respective governing bodies, commissions and
other fora.

Programme of  Work on Agricultural
Biodiversity – Programme Elements
(Decision V/5 of the CBD)

The CBD Programme of  Work on Agricultural
Biodiversity is composed of  four Programme
Elements. These are:

(i) Assessment:
To provide a comprehensive analysis of  status and
trends of  the world’s agricultural biodiversity and
of their underlying causes (including a focus on
the goods and services agricultural biodiversity
provides), as well of  local knowledge of  its
management.

(ii) Adaptive Management:
To identify management practices, technologies
and policies that promote the positive and mitigate
the negative impacts of  agriculture on biodiversity,
and enhance productivity and the capacity to
sustain livelihoods, by expanding knowledge,
understanding and awareness of  the multiple
goods and services provided by the different levels
and functions of  agricultural biodiversity.

(iii) Capacity Building:
To strengthen the capacities of  farmers,
indigenous and local communities, and their
organizations and other stakeholders, to manage
sustainably agricultural biodiversity so as to
increase their benefits, and to promote awareness
and responsible action.

(iv) Mainstreaming:
To support the development of  national plans or
strategies for the conservation and sustainable use
of  agricultural biodiversity and to promote their
mainstreaming and integration in sectoral and cross-
sectoral plans and programmes.

The Lao PDR is home to a great array of
biodiversity. It was identified as one of  Vavilov’s
“Centres of Origin” of domesticated plants and
animals, among the ten centres of  highest
biodiversity in the world. Lao people make
tremendous use of  this diversity, particularly in
the agriculture sector, which by far is the most
important economic sector in the country.
Agriculture accounted for over 49% of  total GDP
in 2001. Over 80% of  the labour force is employed
in the sector, which is largely comprised of
subsistence agriculture characterised by low inputs
and low outputs. Agricultural biodiversity also
includes non-domesticated food resources, both
aquatic and terrestrial plants and animals. In the
Lao PDR, a wide-range of  wild plants and animals
contribute significantly to day-to-day basic
nutrition of  both rural and urban residents.

The most important crop is rice, and significant
investments have been made in using, developing
and conserving rice genetic resources. Apart from
rice, farmers grow starch crops such as maize and
tuber crops (sweet potato, cassava, taro and yams
and so on), depending on the area, and vegetables

Biodiversity, Agriculture, Food
Security and Livelihoods

The Lao National
Agricultural Biodiversity
Programme (NABP)
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and industrial crops (mung bean, soybean, peanut,
sugar cane, cotton and coffee).

Livestock production is extremely important with
about 89% of  all farm households raising one or
more species. In 2001, the main livestock
population consisted of  approximately 1.2 million
cattle, 1.05 million buffalo, 1.4 million pigs and
124,000 goats. About 95% of  the livestock
population consists of  indigenous animals (pig,
buffalo, cattle and goat). Buffalo and cattle are kept
for draught power, cash income and meat. Cattle-
breeding provides important income for some
farmers.

The total poultry population is estimated at 16
million, and consists predominantly of  chickens.
Ducks, geese and turkey are also raised. Poultry
provide an extremely important source of  protein
as well as being a source of  income generation,
and thus play a key role in the livelihoods of
villagers, particularly in remote areas.

The major livestock production system in Laos is
the smallholders’ production system. In recent
years, some commercial pig and poultry
enterprises have emerged to serve urban centres,
but traditional smallholder systems are based on
free range grazing of  harvested or fallow lands.
Uncontrolled breeding is common and little effort
has been made in genetic improvement. Indeed,
efforts to better use and develop indigenous animal
genetic resources in the Lao PDR are far behind
the investments that have been made to develop
plant genetic resources, in particular rice genetic
resources. There is enormous potential to
significantly increase the contribution of  livestock
to food security and rural development through
investments in genetic and management
improvement and control of  animal diseases.

Many Lao people use a wide-range of  non wood
forest products. Over 700 species of  wild plants
are collected for food and other uses. Plants used
for food include wild vegetables, bamboo and
rattan shoots, tubers, wild fruits, sugar palm and
mushrooms. While a number of  traditional
practices are employed to prevent the depletion

of  non-wood resources, the overall sustainability
of  these resources is unclear. Significant
deforestation in some regions is affecting the status
of  many wild plants and animals while regulatory
and enforcement regimes for the use of natural
resources are weak or non-existent.

Over 1,400 species of  wild animals have been
identified in the Lao PDR, and it is estimated that
as many as 90% of  them are used in some way by
local people. This includes numerous species of
fish, frogs, snakes, shrimp, soft-shelled fresh water
turtles, and crabs. For rural people, fish and other
aquatic animals are an easily accessible and
inexpensive source of  food, constituting the major
source of  protein. A fisheries survey in Luang
Prabang Province estimated the average
consumption of all fish and aquatic products to
be 29 kg per person per year, with fresh fish
accounting for 16-22 kg/capita per year. Fish and
aquatic animals account for 43% of total animal
product consumption (Sjorslev 2000).

There is limited information and data on the catch
and consumption of aquatic animals other than
fish, but a recent field study in southern Laos
confirmed both the diversity of  aquatic species in
rural diets and the dependency of  Lao people on
these resources. The Lao Agricultural census lists
78% of  agricultural households as engaged in
fishing activities. From this figure alone it is clear
that fishing is an essential part of  Lao rural
livelihoods. Collection of  aquatic resources is an
activity widely practiced within communities.

To maintain this rich aquatic biodiversity there is
a need to better manage rice production and fish
culture and to understand how the systems are
inter-connected. Intensification of  agriculture and
use of  chemicals will have an inevitable impact
on aquatic biodiversity and livelihoods and these
impacts must be managed. Replacement of  these
resources through fish culture is not guaranteed,
since access to suitable land for pond construction
is limited, and the open-access feature of the rice
field is lost with private fish ponds. Loss of  aquatic
biodiversity would most affect the poor, who are
reliant on such resources.



Symposium on Biodiversity for Food Security

16

Household agricultural production systems make
an extremely important contribution to food
security and diet in Laos, and have the potential
to contribute further. A variety of  vegetables and
tropical fruits are grown and small livestock are
raised in and around home gardens. The typical
meal in rural households consists of  glutinous rice
complemented with small portions of  vegetables
and fish or other aquatic animals. This diet is
extremely low in fat and although it is varied and
meets the energy requirements of  most people,
various studies have documented that malnutrition
rates in the country are among the highest in
Southeast Asia. Micronutrient deficiencies are also
common, as are high levels of  anaemia/iron
deficiency among women.

Studies on food security and nutrition indicate an
urgent need for progress in the nutritional status
and overall health of  the population. Expanded
and improved household integrated agricultural
production systems have the potential to
contribute to better nutrition and significantly
improve food security. Some efforts to develop
home gardens (in association with nutrition
education) and encourage increased production
of  fruit and vegetables have been initiated, and
need to be expanded and further developed.

Given the role and importance of  biodiversity to
Lao agriculture and livelihoods, a National
Agricultural Biodiversity Programme (NABP) was
developed by the government and its partners in
2003. The NABP recognises that essential
information and management capacity to most
beneficially use, develop, and conserve agricultural
resources is lacking or non-existent and that
improved management of  agricultural biodiversity
is a means of  achieving food security and reducing
poverty, particularly among the rural poor.

The NABP provides a long-term perspective for
improved management of  agricultural biodiversity
and has been designed to be integrated with
implementation of  the National Biodiversity

Strategy and Action Plan, the Strategic Vision for
Agriculture Sector (2000-2020), the National
Growth Poverty Eradication Strategy – Poverty-
Focused Agricultural Development Plan, and
other related sustainable development strategies
and plans. It is consistent with the government’s
stated priorities of  achieving food security and
improving the livelihoods of  rural communities.

The NABP is comprised of  seven main
components, the first five of  which deal
specifically with interventions and considerations
at the thematic level.

Component 1: Crop and Crop-associated
Biodiversity (C-CAB)
Improved management of  crops and crop-
associated biodiversity is essential to achieving
food security and rural development goals in the
Lao PDR. Existing threats to plant genetic
resources must be addressed in a systematic way
through participatory processes. This will require
a long-term commitment to better assessing
resources, to improving management practices at
the farm/village level, to building overall capacity
in research and extension services, and to
supporting infrastructure.

The primary interventions required to improve
the contribution of C-CAB to food security and
rural development in the Lao PDR include:

• Improving understanding of  C-CAB as well
as production systems and agro-ecosystems
through improved information and monitoring
systems, documenting and disseminating
successful management practices, and
increasing awareness of  the value of  plant
genetic resources for food and agriculture and
C-CAB.

• Strengthening the capacity of  farmers to
manage C-CAB.

• Enhancing efforts to conserve plant genetic
resources for food and agriculture using both
in situ and ex situ conservation measures.

Implementation Aspects

The Lao National Agricultural Biodiversity
Programme
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• Improving the infrastructure to support crop
research and management.

• Establishing an enabling policy environment
that promotes sustainable production and
diversification of  subsistence and industrial
crops.

• Improving post-harvest technologies and
facilities.

Component 2: Livestock Development and
Management
Animal genetic resources are among the most
valuable and strategically important assets that the
country holds. Indigenous animal populations
could contribute far more to food and agriculture
production than they currently do. Better
utilisation and development of  animal genetic
resources could enhance the contribution of
livestock to food security and contribute to rural
development and the alleviation of  poverty.
Indigenous breeds are particularly valuable as they
are adapted to local production conditions,
especially climatic stress, low quality fodder and
endemic diseases.

Training is essential in many areas of  livestock
management, including characterisation,
performance recording and evaluation,
reproduction, housing and feeding. Greater
international support, especially to building local
management capacity, is crucial to development
of  the livestock sector.

The primary interventions required to improve
the contribution of  livestock to food security and
rural development in the Lao PDR are:

• Undertaking a detailed evaluation of  current
livestock management practices in order to
develop and implement plans for improved
management of  each of  the main livestock
species, including developing protocols for
phenotypic and performance characterisation.

• Developing national cattle, buffalo and pig
breeding improvement programmes that
include community-based approaches to
livestock genetic improvement.

• Analysing disease threats to the indigenous
livestock populations and developing national
vaccination protocols for each species.

• Implementing genetic improvement strategies
to enhance production of  indigenous poultry.

• Implementing pilot projects to enhance the use
of  small livestock animals as valuable sources of
protein in the diet of  subsistence farmers, while
better utilising vegetable by-products and waste.

• Strengthening existing institutions in the
livestock sector, including further developing
human resource capacity in NAFRI/the
National Livestock Research Centre, training
staff  at PAFO, DAFO and NAFES, and at the
village level; and through needed infrastructure
development.

• Improving dissemination among farmers of
knowledge on best livestock management
practices for the major species, through
establishing a database within the NAFRI/
National Livestock Research Centre, providing
educational materials to farmers, and providing
extension services.

• Identifying areas in the livestock sector that
require legislation and regulation and then
developing a relevant legal and regulatory
framework.

Component 3: Non-Wood Forest Products
and other Terrestrial Biodiversity
Component 3 is to ensure the continued
contribution of  non-wood forest products
(NWFPs) to food security, nutrition, and rural
development through improved management of
these essential national resources. This would be
achieved primarily though effective
implementation of  Phase II of  The World
Conservation Project “Sustainable use of  Non-
Timber Forest Products Phase II,” in collaboration
with the government. Phase II builds upon a
number of  significant outputs that resulted from
the first phase of the pilot project (1995-2001).
The aim of  the second phase is to:
• Help the government expand the capacity of

rural development agents to facilitate
sustainable use of  NWFPs.
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• Expand the highly successful pilot phase
models for harvesting, domesticating,
processing and marketing specific NWFPs.

• Apply research on important NWFP species
that have not yet been studied.

• Overcome constraints in government capacity
that currently impair development of  national
and provincial sustainable use strategies,
monitoring programmes, and regulations
concerning the trade in NWFPs.

The envisaged outputs of  the second phase
include:

• Improved understanding of  NWFPs relevant
to food security and sustainable livelihoods.

• Improving understanding of  human
management of  and economic markets for
NWFPs.

• Sustainable and profitable participatory
management (harvesting, processing,
marketing, domestication and cultivation) of
NWFPs at pilot project sites (both sedentary
and rotational cultivation).

• Tested mechanisms for regulation of
consumption and trade in NWFP resources
with a view to strengthening legal and policy
frameworks.

• Stronger institutional and human capacity at
the community and national levels to promote
the sustainable use of  NWFPs.

• A national level information exchange system
(clearing house mechanism) on NWFPs.

• Collection of  endangered NWFP species for
conservation and development.

Due to the importance of  this diverse resource
to food security and livelihoods, sustainable
utilisation of  NWFPs is a key component of  the
National Agricultural Biodiversity Programme.

To be able to maintain this rich biodiversity there
is a need to manage the paddy field’s combination
of  rice production and fish culture. Sustained and
strategic investments are required to ensure the

sustainable use of aquatic resources in the Lao
PDR in key areas, including:

• Understanding the role of aquatic resources in
food security and sustainable livelihoods.

• Strengthening institutional and human capacity
at community, provincial and national levels to
promote the sustainable use of aquatic
resources.

The issue of  food security and nutrition is
complex. Nutritional status depends upon a
number of  factors including access to nutritious
foods, understanding of  nutritional requirements,
local health and sanitary conditions, food
preparation and storage, and environmental
aspects such as the prevalence of  parasites. A
number of  studies on Lao food security and
nutrition indicate the need to improve the
nutritional status and overall health of  the human
population. FAO, under the Special Programme
for Food Security in cooperation with the Lao
Government and with funding from the
Government of  Japan, has initiated a five-year
project to help small farm units improve food
security and livelihoods. Projects aimed at
improving household agriculture production and
family nutrition, such as home gardening projects,
have enormous potential to significantly improve
food security and address the complex issue of
nutrition.

A well-managed home garden or household
agricultural production system can provide families
and communities with fruit and vegetables, herbs
and spices, and animal proteins and fats. The
addition or increase of  root vegetables and tubers
in a diet can supply necessary proteins, fats, iron
and vitamins. Green leafy vegetables are essential
for vitamin A, E, and C, plus folic acid and certain
minerals. Additionally, green leafy vegetables,
seeds, and legumes are a good source of  protective
fatty acids. Seeds (legumes, beans etc) also are
source of  protein and micronutrients, and should
be promoted in the diet. Meat from chickens,
rabbits, pigs, goats and other small animals can

Component 4: Sustainable Use and
Conservation of  Aquatic Biodiversity

Component 5: Household-based Integrated
Agriculture Production Systems
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provide families with proteins, fats and
micronutrients that ensure proper growth and
development in children, and improved health and
well-being in adults.

Demonstration sites offer on-site education,
helping householders to understand nutritional
requirements and make necessary adjustments in
feeding their families, such as improving food
preparation and storage, and composition of
meals. Establishing demonstration sites as living
laboratories and schools is perhaps the most
effective way to promote and improve both
household agriculture production and nutritional
education, as villagers can learn from seeing and
are likely to follow successful examples in their
community. In-village demonstration sites also
overcome transport problems that would
otherwise prevent many villages from participating
in education and awareness building initiatives.

Interventions to address food security and
nutritional needs must be carefully designed to
meet local conditions and traditions. Participatory
planning and implementation is a must. To
enhance the development and expansion of
household-based integrated agriculture production
systems or home gardens in the Lao PDR, the
following strategic approach is recommended:

• Assess the impact of  home gardens on the
sustainable livelihood of  people in order to
strategically plan expansion and improvements.

• Expand and improve home garden production
in targeted households to increase the amount
and variety of  nutritious foods.

• Continue assessing the health and nutritional
status of  people and undertake a nutrition
education campaign to increase awareness of
needs and opportunities to improve nutrition,
in particular through home gardens.

• Promote women’s contribution to food
production and preparation: nutrition
knowledge, food processing and preservation
technologies including storage and marketing.

• Provide inputs such as nutrition training at
district/sub-district levels and community
levels, nutrition linked food preparation

practices, programmes to increase usage of
uncultivated foods, and demonstrations on
processing of  wild fruits, lesser used parts of
plants, and indigenous foods.

The last two components concern Management
Arrangements and Integrated Participatory
Planning Approaches, also covering a number of
cross-cutting issues.

This is to provide overall policy direction for the
National Agriculture Biodiversity Programme and
to establish a management unit for effective,
efficient and coordinated implementation of
projects and activities under the programme.

Effective management arrangements are essential
to ensuring that implementation of  activities is
consistent with government policies and priorities,
and to provide advice on priorities. A management
unit is needed to undertake planning, to ensure
adherence with established policies, to cover
administrative functions, and other day-to-day
activities supporting the NABP. Management
arrangement must also be established to promote
and accommodate a variety of  national and
international partnerships, and to ensure
opportunities for meaningful involvement of  all
stakeholders in planning and implementation. The
following arrangements are recommended to
ensure effective management:

• Policy guidance and overall coordination
• Programme management
• Advice and mobilisation of resources
• Participatory planning and implementation
• Programme duration and review

Component 7 is to ensure that the NABP is
integrated into the social, economic and
environmental context of  the Lao PDR, and that
activities optimise positive outcomes while
preventing or mitigating adverse effects.
Implementation of  the NABP must take place
within a broad land use and resource management

Component 7: Integrated Participatory
Planning Approaches

Component 6: Management Arrangements
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context, in order to reduce adverse impacts and
conflicts among diverse interests. Some of  the key
requirements for achieving this include:

• Ensuring the involvement of  all stakeholders
in planning and implementation of the
Programme to account for multiple land use
objectives.

• Understanding both the opportunities and
constraints that exist in particular regions,
landscapes and ecosystems.

• Undertaking environmental impact
assessments to ensure that developments do
not adversely affect adjacent or other
ecosystems.

• Implementing sound environmental
management practices in order to protect
agricultural biodiversity from waste and
pollutants such as oils, pesticides and other
chemicals that can damage crops, livestock,
aquatic and terrestrial flora and fauna, and
ecosystem functions and services.

• Preventing the introduction and spread of
invasive alien species.

The Role of  the National
Agricultural Biodiversity
Programme

The aim of  the NABP is to ultimately enhance
the government’s capacity to manage agricultural
biodiversity, and it is hoped that many activities
and initiatives will become institutionalised and
thus be sustainable over the long term. The NABP
is a strategic approach and framework to better
use, develop and conserve agricultural biodiversity
in support of  national priorities for food security
and rural development.
Indeed, the Lao NABP provides a clear example
of  how both agricultural and environmental issues
can be addressed and operationalized in symbiosis
– at different levels and through engaging different
sectors and stakeholders. At the operative level,
the NABP provides a clear work plan that outlines
outputs and activities that will have a positive

impact for beneficiaries. The NABP provides a
replicable example of  a process and outcome
(document) for the implementation of  biodiversity
and agricultural priorities that fit with a number
of  international processes, in particular the
Programme of  Work on Agricultural Biodiversity
(CBD decision V/5).

Reference:
Sjorslev, J.G. ed. 2000. Luang Prabang fisheries
survey, assessment of Mekong Fisheries
Component Project. MRC Fisheries Programme
and LARReC, Vientiane.

Linda Collette is a Senior Agricultural Officer in
Plant Genetic Resources at FAO Headquarters
in Rome, Italy.

Prepared on behalf of the
FAO Inter-Departmental Working Group on
Biodiversity
Via delle Terme di Caracalla
00100 Rome, Italy

Sources of information used in the preparation
of this paper include material published by FAO
for World Food Day 2004 (developed by the
FAO Inter-Departmental Working Group on
Biodiversity), and the “National Agricultural
Biodiversity Programme in the Lao PDR”.



Symposium on Biodiversity for Food Security

21

Biodiversity Use and Conservation
in Asia Programme: The Lao PDR
Experience

The Threat to Agricultural
Biodiversity

Normita Ignacio

Alarming trends of  biodiversity loss, including
erosion of  plant genetic resources, livestock,
insect, and soil organism diversity, pose a serious
threat to global food security. This danger is
triggering conservation efforts from various
organisations, government agencies, research
institutions, and intergovernmental bodies. While
earlier initiatives were concentrated on
conservation of  forests, coastal wetlands and other
wild uncultivated areas, increasing attention is now
being given to agricultural biodiversity
conservation. This is in response to the growing
concern over agricultural biodiversity loss brought
about mainly by changes in production systems.
More than 90% of  crop varieties have been lost
from farmers’ fields in the past century. In place
of  these varieties, consumers are being provided
with more homogenous and uniform food
commodities produced from a limited range of
varieties developed and owned by plant breeding
companies and biotechnology corporations
(Mulvany and Berger 2003).

Equally alarming is the issue of  reduced access to
and use of  agricultural biodiversity by farmers and
local communities. The rapid integration of
farming communities to the market economy, and
the increasing uniformity of  growing conditions
brought about by modern farming systems, limit
both the options available to farmers and their
innovative capacities to improve their agricultural
management systems. Farmers have generally
become dependent on external agricultural supply
systems.

Aside from the variety of  ecosystems and biotic
and abiotic stresses, the diversity of  human

communities and needs also creates agricultural
biodiversity. This diversity, especially within food
crops, has been developed and maintained through
evolution, selection and adaptation in farming
systems in highly variable and often marginal
environments where farmer knowledge and skills
are applied. However, the important role of
farming communities is not recognized by many
plant genetic resource (PGR) conservation
programmes, whose main strategy is collection of
seed samples from fields and storage in gene banks.
While this strategy can be an important security
back-up, it has limitations. Storage in gene banks
freezes evolutionary process or adaptation to
changing environment. Moreover, seeds in cold
storage have been reported to be under-utilised
and generally inaccessible, especially to farmers.

Likewise, the formal crop improvement efforts
have many shortcomings. The highly centralized
top-down approach of  most formal breeding
institutions has led to genetic uniformity and the
narrowing of  viable options available to farmers.
The formal sector has failed to adequately meet
the needs and requirements of resource-poor
farming communities.

These are some of  the concerns that the
Biodiversity Use and Conservation in Asia
Programme (BUCAP) is trying to address. BUCAP
is a regional programme coordinated by the
Southeast Asia Regional Initiative for Community

BUCAP: The Programme
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Empowerment (SEARICE), a non-governmental
organization based in the Philippines. BUCAP is
conducting field work in Bhutan, the Lao PDR
and Vietnam, three countries rich in the
agricultural biodiversity offered by different
ecosystems and nurtured by farmer management
systems. These are countries with different forms
of  centralized states which are currently embracing
political and economic decentralization, and
varying degrees of  integration into the global
market.

Bhutan, being the farthest from global market
integration, has a subsistence agricultural system
while Vietnam’s agricultural system is highly
integrated into the global market. The Lao PDR
fits in between Bhutan and Vietnam, with its
agricultural system gradually moving into the
global economy. As such, the challenge is how to
avert genetic erosion as farming communities shift
from subsistence rain fed farming to market-
oriented irrigated farming. There is an urgent need
to protect the diverse resource base while
sustaining the economic growth that is the primary
reason for integrating with the global market.

Global market integration is inevitably pushing
agriculture into industrialized systems, often
leaving small-scale farmers at the mercy of  strong
market forces. Hence another big challenge is how
resource-poor farming communities – who have
been managing the rich agricultural biodiversity –
will not be left vulnerable by the opening up of
markets. This calls for strengthening the capacities
and recognising the roles of  men and women
farmers in managing agricultural biodiversity.

As the roles of  farmers in agricultural biodiversity
conservation, development and utilization are
increasingly recognized, the role of  agricultural
extension systems shifts from transferring
technologies to facilitating learning and
development among farming communities. This
role shift requires different knowledge, skills and
attitude, and it is therefore vital that extension
systems be given the capacity to sustain
community-based agricultural biodiversity
management.

BUCAP attempts to address the three-fold
challenge of  conserving agricultural biodiversity,
strengthening farmers’ agricultural biodiversity
management systems and building the capacities
of  local institutions to sustain these processes.

At the core of  BUCAP are the farmers. While
BUCAP is about the conservation and sustainable
use of  PGR diversity, it is also and even more so,
about the empowerment of  local farmers. The
over-all objective of  BUCAP is to strengthen the
capacity of  farming communities so that farmers
can control the conservation and development of
their plant genetic resources.

Farmers play a vital role in PGR conservation.
Preferences for specific characteristics such as
colour, taste, height, growth duration and other
qualities influence their decisions on whether to
select or discard a particular variety of  crop. Their
decisions in turn affect the genetic diversity of
crop populations. Conserving the genetic diversity
of  rice, the staple food, is crucial to sustaining
agricultural systems and maintaining national food
security. At the same time, small-scale farmers see
rice production as a way to earn cash from local
and national markets. Hence farmers’ conservation
efforts are always linked with crop development
and utilization. BUCAP emphasises this link and
so, aside from strengthening the capacity of
farmers to manage agricultural biodiversity,
BUCAP also helps farmers become profitable in
the changing market systems.

BUCAP’s main strategy is to decentralize
agricultural research, focusing first on seeds and
then implementing participatory plant breeding
(PPB) and participatory varietal selection (PVS)
to help farmers gain control over their PGR. This
is done through employing Farmer Field Schools
(FFS) on plant genetic resources conservation,
development and utilization (PGR CDU) both as
a learning methodology and an organizing tool.

BUCAP Strategies and
Approaches
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A complementary strategy is to mainstream both
the concept of  farmers as community PGR
managers (breeders, researchers, keepers and
users), and the process of  stakeholder
participation in agricultural biodiversity
management. This is achieved through a multi-
stakeholder approach to project implementation
and management, and by establishing strong links
with various players in agricultural development.

FFS is a season-long group learning methodology,
whereby farmers discover on their own, through
simple field experiments, potential solutions to  field
problems. The group may consist of  20-30 farmers,
usually participating in regular sessions (weekly or
biweekly depending on the group) for the whole
duration of  crop production. Extension workers
or trainers provide technical inputs and facilitation
(Nguyen Tien Dung and SEARICE 2003).

The steps in FFS are based on community
organizing and adult education principles, adapted
from the integrated pest management programme.
Through hands-on exercises, farmers are able to
develop their skills in PGR CDU. Specific sessions
allow farmers to discuss among themselves and
interact with trainers to raise their awareness on
the value of  PGR conservation and management.
The ensuing field studies are meant to deepen the
farmers’ understanding of  the different processes
involved in PGR conservation and development
and to enhance PGR management skills through
activities such as plant selection, rehabilitation,
breeding, varietal evaluation and seed
multiplication.

Similarly, the field days usually conducted at the
end of  FFS are learning events as well as a sharing
and advocacy tool. Farmers manage field days
themselves, thus boosting their confidence and
developing their managing skills. Moreover, since
they get the chance to share their experiences with
an audience including government authorities,
their skills in articulating their concerns and PGR
management expertise are enhanced in the
process.

Farmer Field Schools

Multistakeholder Approach

BUCAP is designed in such a way that different
stakeholders are actively involved in project
implementation. This involvement helps
strengthen the support system as different
institutions begin to recognize the important role
of  farmers in PGR management. In Laos, BUCAP
is coordinated at the national level by a team
composed of the Plant Protection Centre of the
Department of  Agriculture, the Agricultural
Research Centre (ARC) of  the National
Agriculture and Forest Research Institute, and
Oxfam Solidarity Belgium. At the provincial level,
it is implemented by the agricultural extension
units, the secondary agricultural schools in Luang
Prabang and Champasak, and the farmers.

This multi-stakeholder set-up aims to facilitate the
linkage between the formal (state) and informal
(farmers) sectors involved in agricultural
biodiversity management system. It allows actors
from the different institutions to interact directly
with farmers. This direct interaction promotes
deeper understanding of  the work that farmers
do, as well as of  their specific concerns and the
difficulties they face. At the same time, farmers
are able to establish direct links with relevant
support institutions, giving them easy access to
resources they need. Overall, this approach allows
the different stakeholders to work together
towards a common goal of  protecting agricultural
biodiversity and promoting farmers as managers
of  agricultural biodiversity.

The activities and institutional formations at the
village level are linked and targeted to influence
provincial agricultural biodiversity management
concerns. In turn, provincial activities are geared
to contribute to national policy formulation. The
spiral, interconnected, and micro-macro link of
activities from the local to the national level is a
key element in BUCAP’s advocacy strategy. This
vertical movement allows the various stakeholders
to articulate their concerns at different levels and
in different forms (SEARICE 2003). In Laos, this
has yet to happen as the project team focused
first on strengthening activities on the ground.

Micro-Macro Linkages
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The combined strategies and approaches of
BUCAP have contributed to increasing the genetic
diversity of  rice in farmers’ fields. In the Lao PDR,
farmer partners have already selected 394 lines
from 523 segregating lines they used in the project.
Of  these, 42 lines are considered promising. They
have likewise selected 294 varieties out of  366
varieties they evaluated. Farmers have also
developed varieties by crossing desirable parent
materials - Lao farmers have so far made 35
successful crosses. The parents of  the materials
distributed to farmers were as much as possible
from diverse origin (both traditional varieties and
improved varieties).

The introduction of  farmer-developed varieties
described above increases rice genetic diversity in
farmers’ fields. The PGR materials provided to
farmer partners by formal institutions like ARC
further increase the diversity of  materials from
which farmers can select. Likewise, active seed
exchanges among farmers, not only within the
community and within the country but also across
the region, increase the diversity of  materials that
farmers can work on. Diversity has increased as
farmers started planting new materials on top of
what they already had.

Contrary to ex situ conservation, BUCAP allows
these diverse materials to evolve in the
heterogeneous, complex and marginal
environment of  farmers’ fields so that the
materials continue to generate new combinations
and maintain genetic variation.

There are already 391 farmers actively involved in
PPB and PVS. BUCAP is now implemented in 21
villages across four provinces. This cadre of
farmers has the skills, knowledge and appreciation
of  on-farm PGR CDU. Thirty-seven farmers out

Increasing Rice Genetic Diversity in
Farmers’ Fields

Results of  BUCAP
Interventions

Farmers and Extension Agents with
Appreciation of  PGR Conservation and
Knowledge and PGR Management Skills

of  this pool have been trained as trainers and are
currently helping train other farmers.

A pool of  trainers involving 20 extension agents
provides technical backstopping to these farmers.
The continuous training of  trainers on PGR CDU
and facilitation techniques, including the process
for self  assessment is a BUCAP intervention that
enhances the capacity of  the existing government
extension service to carry out a community-based
PGR CDU programme and organize farmers.

To supplement these direct training interventions,
extension agents are also sent to BUCAP partners
in other countries to learn from others’
experiences. Regular summary meetings and
planning workshops are held to guide extension
agents in BUCAP implementation and give them
an opportunity to share results and difficulties in
extension work.

In the course of  BUCAP implementation, models
for securing local seed supply were developed by
the farmers themselves. Farmers disengage from
the seed market and re-engage on their own terms,
under a farmer guarantee system. The farmers
were naturally drawn into improving the supply
of  seeds in their villages. Traditionally, the demand
for seeds is addressed through small farmer seed
exchanges and selling. However, since this
traditional practice is not systematic or recognised
by the government, many farmers still depend on
supply from state seed companies. Often, the
supply from state seed companies is inadequate
in both quantity and quality and farmers re-use
their varieties. This would be ideal if  not for the
fact that the old varieties deteriorate and most
farmers are not equipped with the skills to
rehabilitate the seeds. With BUCAP research,
farmers develop their skills and in effect produce
their own seeds (SEARICE 2002). Some farmers
even produce a surplus for distribution in other
communities. In the dry season of  2004 for
instance, Lao farmer partners were able to multiply
and sell more than two tonnes of  seeds.

Schemes to Secure Local Seed Supply
System
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Development of  Participatory
Methodologies for Community-based PGR
CDU

In the course of  implementing BUCAP, new
models, tools and approaches were developed:

The FFS curriculum on PGR CDU is one
important tool developed by BUCAP. The FFS
steps on PGR CDU have been used by other new
programmes in Indonesia and Cambodia. The
manual/field guide for this FFS was developed in
2002 and published and distributed in 2003. This
manual was continuously improved and adapted
in the context of  the three partner countries. The
training of  trainer module has evolved through
the years as more field experience was gained.
Trainers developed and improved existing
exercises for the FFS on PGR CDU. To nurture
the local culture, trainers encouraged farmers to
compose their own songs, poems and art works
related to BUCAP. This is part of  the Integrated
Pest Management legacy, where local art and
literature are part of  the FFS process to encourage
more active participation (and local ownership)
of  the programme.

BUCAP developed field studies as pre- and post-
FFS activities for farmers. Unlike in Integrated Pest
Management, where after the FFS the farmers are
usually left on their own to practice in their own
fields and occasionally conduct field experiments
as a group, with BUCAP follow-up activities to
FFS are crucial. The development of  varieties or
the rehabilitation process takes several seasons to
achieve. Thus farmers who decide to engage in
BUCAP activities continue as a group in the
succeeding seasons.

Field studies as a pre-FFS activity are undertaken
by the BUCAP team to develop the capacity and
confidence of  trainers and farmers who will
conduct BUCAP activities (line selection, seed
rehabilitation, plant breeding, varietal comparison)
for the first time. Trainers have to go through the
field studies first to familiarise themselves with the
core activities of  BUCAP before running a full
season FFS.

• Farmer Field School on PGR CDU

• Field studies as pre and post FFS activity

• Farmers Field Day as advocacy tool

Near the end of the season and with assistance
from trainers, farmers conduct a Farmer’s Field
Day (FFD), when they invite local officials and
farmers (from within and from outside their
community) to their fields. They report their
progress and encourage the invitees to assess their
work. During FFDs farmers try to convince local
officials to support (with materials or skills
support) promising activities. FFD is a form of
community monitoring on the progress of
BUCAP. It also fosters links between officials and
the farmer groups involved in BUCAP activities.

Another major methodological development of
BUCAP is the conduct of  Farmers Technical
Conferences (FTC), where farmers present the
technical results of  their work to an audience of
researchers, development workers, local
government officials and other farmers. The idea
was taken from scientific conferences held to
discuss the results of  research. Instead of  scientists
sharing among themselves, in FTC farmers share
their experiences not just with other farmers but
to a broader audience.

The FTC is another event where farmers develop
PGR management capacity. They learn from each
other’s experiences, get opportunities to articulate
their concerns, lobby support from government
authorities, and show their accomplishments to
various stakeholders, including researchers. The
project team is currently preparing for first FTC
to be conducted in the Lao PDR.

BUCAP has developed the use of  PGR maps to
monitor movement and changes in a community’s
PGR use over time. The farmers maintain these
maps and update them regularly. The PGR map
can be a starting point to further develop a
participatory methodology and protocol for
community rights protection of  genetic resources.
The whole process of  project self-assessment is
an evaluation tool that considers the perspectives
of  all stakeholders, especially farmers’ views,
through community self-assessment exercises.

• Farmers Technical Conference

• Participatory impact monitoring and
evaluation tools



Symposium on Biodiversity for Food Security

26

• PGR maps as initial community PGR
registry

The rice PGR maps which farmers involved in
BUCAP generate also function as a form of  PGR
registry in the community. In the light of
increasing pressure on biopiracy and patenting of
life forms, the local registry is currently being
explored in some countries as a form of
community rights protection for PGR resources.
With BUCAP, the modelling for a community
registry is not a deliberate action but comes as
part of  the FFS activity. To date, the PGR maps
which BUCAP farmer partners in the Lao PDR
maintain are limited to rice.

Instead of  the usual excursion with shallow
interaction, BUCAP partners developed study tour
modules with hands-on activities – evolving
something like a roving training. Unlike training,
which confines participants in a hall with
occasional field visits, the study tour spends more
time in the field and instead of the trainers coming
to the hall, the participants are the one who seek
the trainers, mostly farmers.

This method also strengthens the idea of  having
communities as living learning centres/resource
centres. For example, a community will be visited
because of its experience in seed rehabilitation
field studies. The visit strengthens the community’s
identity as a learning resource centre for seed
rehabilitation of  rice.

In designing the study tours, the host trainers and
farmers identify communities or people to visit
for certain expertise –  a local inventory of  learning
resources. The participants of  the study tour may
recall such an inventory for future reference and
networking. Learning resources are networked to
form a coherent module. As participants visit
different community learning resources, they bring
with them and share information from the other
communities share. In the case of  BUCAP, where
study tours are between countries, the avenue for
sharing and networking is broader. A number of
farmers from Laos have already visited BUCAP
partners in other countries and have participated
in learning exercises as part of  the study tours.

• Study tours as educational method and
networking activity

• Student internship programme
Granting internships to agricultural students to
work with farmer partners at BUCAP sites is
another participatory methodology. A student
internship programme was developed in Pakse
Agricultural College. Students are fielded in
BUCAP sites as part of  their training on extension
and research. Through this process the interns
are exposed to FFS as an extension methodology,
giving them a better understanding than if  they
only worked in school. Technically, their
understanding of PGR CDU is enhanced. As a
participatory methodology, internship allows for
closer interaction between students (who will soon
be professionals in government agencies) and
farmers. It also encourages the involvement of
the youth sector in BUCAP. In this process,
BUCAP activities serve not only the farmers but
the students as well. Pakse Agricultural College is
now a learning resource for this type of  internship
programme. Modules on PGR CDU are already
integrated in the curricula of  both Pakse and
Luang Prabang Agricultural Colleges. The
internship programme and integration of  PGR
CDU modules in curricula is a way of  increasing
the human resource pool in the Lao PDR.

BUCAP activities are designed to recognise
farmers’ contributions to PGR management and
encourage initiatives by the farmers themselves.
The activities also generate awareness among
researchers that farmers are now doing breeding
work for themselves and not just selecting from
stable varieties. In the process, the other
stakeholders gain acceptance, recognition and
provision for local ownership of  PGR.

The researchers, extension agents and trainers who
are involved or have been part of  BUCAP
implementation have come to recognise that
materials developed by farmers are already
farmers’ own PGR materials. They even encourage
the farmers to name the varieties after their village
as an expression of  the collective recognition and
ownership of  materials. Even materials distributed
by ARC from which farmers selected are
recognised as farmers’ varieties. Pongvand and

Recognition of  Farmers’ Contribution in
PGR CDU
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Strengthened Links between Institution
Plant Breeders/Gene Banks and Farmers

Khamthingkeo varieties (PV1, KTK2 and so on)
for instance, are varieties selected by farmers in
Pongvand and Thingkeo villages, both in Luang
Prabang province.

In the Lao PDR, the ARC is part of  the national
team, which steers and directs implementation of
BUCAP in the country. It provides technical
backstopping and PGR materials to the farmers.
The ARC also acknowledges BUCAP (FFS
specifically) as a parallel process for institutional
breeding. Researchers at ARC have included
BUCAP when presenting the work of  their
institution, especially in outlining the plant
breeding process ARC is undertaking. BUCAP has
now become part of  the regular process at ARC.
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The Importance of  Crop Biodiversity
for Food Security in the Lao PDR

Agricultural biodiversity is essential for the survival
and the well-being of  Lao people. The biodiversity
of  the Lao PDR is globally significant and unique,
emerging from the convergence of  three mega-
diversity centres – India, China and Southeast Asia.
The Lao PDR is a primary centre of  origin and
diversity for cultivated rice and other crops.
Despite being almost entirely dependent on
agricultural biodiversity, which includes crops,
livestock, non-wood forest products, and aquatic
food resources, Lao people lack the essential
information and management capacity to most
beneficially use, develop, and conserve these
resources. Indeed, the information base for
agricultural biodiversity is so inadequate that it
greatly impairs the use and development of  these
resources.

Improving the management system for agricultural
biodiversity is essential to achieving food security
and reducing poverty, particularly among the rural
poor, but will require significant investment.
Improving the knowledge base and enhancing
management capacity in the agriculture sector is a
national priority, and needs the support of
international partners if  it is to be achieved. The
National Agricultural Biodiversity Programme has
recently been formulated to support two
government development priorities: to achieve
food security and improve the livelihoods of  rural
communities; and to enhance the government’s
capacity to ensure the sustainable use of natural
resources. The programme has been designed to
be integrated with implementation of  the National
Biodiversity Strategy and Action Plan, the Strategic
Vision for Agriculture Sector (2000-2020), and the
National Poverty Eradication Programme –
Poverty-Focused Agricultural Development Plan.
It is also consistent with other national sustainable
development strategies and plans.

The National Agricultural Biodiversity Programme
consists of  five main thematic components, two
of  which concern crop biodiversity development

Bounkong Soumivonh

(crop and crop associated biodiversity and household
agriculture production systems).

Rice, the staple food in the Lao PDR, is the most
important crop, accounting for 80% of  both the
agriculture landscape and total calorific intake.
More than 3,000 rice varieties have been identified
so far. Significant investments have been made in
using, developing and conserving rice genetic
resources. The country is famous for its various
fragrant rice varieties and its diversity in glutinous
rice and the majority of Lao people prefer
steaming these varieties of  sticky rice as their staple
food.

Household agricultural production systems make
an extremely important contribution to food
security and diet in the Lao PDR, with a variety
of  vegetables and tropical fruits grown, and small
livestock raised in and around home gardens. In
spite of  these assets, malnutrition rates in Laos
are among the highest in the Southeast Asia: ten
to fifteen percent of  children suffer from acute
malnutrition, and 40% are underweight; 13% of
Lao adults are chronically undernourished;
micronutrient and vitamin A deficiencies are
common in women and children, as are high levels
of  anaemia/iron deficiency among women.

Studies on food security and nutrition in the Lao
PDR indicate the need for significant
improvements in the nutritional status and overall
health of  the population. Expanded and improved
household integrated agricultural production
systems have the potential to improve nutrition
and significantly contribute to improved food
security. Efforts to develop home gardens and
encourage increased production of  fruit and
vegetables need to be expanded and further
developed.

Bounkong Soumivonh is Deputy Director at the
Horticulture Research Centre of the National
Agriculture and Forestry Research Institute,
Vientiane.
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National Biodiversity Strategy
and Action Plan

Internationally, the Lao PDR is party to a number
of  multilateral agreements relevant to the
conservation and sustainable use of  biological
resources. The Convention on Biological Diversity
is global in scope. It covers the full range of
biodiversity, aimed primarily at the conservation
of  biological diversity, the sustainable use of  its
components, and the fair and equitable sharing
of  the benefits generated from the use of  genetic
resources. At national level, major initiatives
include the National Environmental Strategy, the
Forest Sector Strategy (under preparation), the
Agriculture Sector Strategy and Decree 164 to
establish the nation’s Protected Area System.
Achieving the goals set by the Socio-Economic
Development Vision and the National Growth
and Poverty Eradication Strategy will be rather
difficult without a stabilised environment and
sustainable utilization of  natural resources. The
Lao Government acceded to the International
Convention on Biological Diversity in 1996 and
committed itself  to developing a national
biodiversity strategy. The Lao PDR’s National
Biodiversity Strategy and Action Plan (NBSAP)
aims to protect biodiversity resources and ensure
their sustainable use.

Biodiversity is the variety of  all life forms – the
different plants, animals and microorganisms, the
genes they contain, and the ecosystem of  which
they form a part. Biological diversity is constantly
altering, never static. Biodiversity emphasises the
interrelatedness of  the biological world and
therefore covers terrestrial and aquatic
environments. The Lao PDR is rich in biodiversity
with an estimated 8,000–11,000 species of
flowering plants. Lao fauna comprises a reported
166 species of  reptiles and amphibians, 700 species
of  birds (another 100 are reasonably likely to
occur), 90 known species of  bats and over 100
species of  large mammals. In the Indochinese
Peninsula, despite limited surveys, 87 families of
fish have been identified in comparison to 74

Somsanouk Phommakoth

families in the whole of Africa and only 60 in
South America. About 500 indigenous fish species
are reported to live in the Mekong and its
tributaries in the Lao PDR. The centre of  origin
of glutinous rice types is recognised to be within
the Lao PDR and northern Thailand.

Human activity has been changing the Lao
ecosystem for a long time. Modification and
conversion of  natural ecosystems,
overexploitation of  biological resources and
destructive harvesting techniques, and knock-on
effects or externalities from other production
processes are the main contributors to changes in
distribution and abundance. The NBSAP comes
at a time, when the Lao Government is working
towards poverty eradication and sustainable
development. In the context of  the Lao PDR,
sustainable use of natural resources – and in
particular the county’s rich biodiversity – may hold
one key to reducing poverty. The country’s
economy depends mainly on natural resources and
maintaining the productivity of  these important
resources and biodiversity remains central to any
national development strategy.

Maintaining and conserving biodiversity stands for
much more than just protecting wildlife and
habitats in specifically designated areas; it provides
several benefits. Biodiversity is the primary source
for the fulfilment of  basic needs and provides a
basis for adaptation to changing environments.
An environment rich in biodiversity offers Lao
people the widest range of  options for sustainable
economic activity, for human welfare and for
adaptation to change. Biodiversity makes a major
contribution to national economic activity, growth,
and government revenues. Biodiversity forms an
integral part of  rural livelihoods and poverty
alleviation and plays an important role in
supporting urban and commercial production and
consumption in key sectors of  the economy.
Biodiversity conservation supports a wide range



Symposium on Biodiversity for Food Security

30

of  economic activities and uses, including irrigated
agriculture, medium and large-scale hydropower,
fishponds and aquaculture and urban water supply.

Benefits arising from conservation of  the nation’s
biodiversity are not restricted to the sustained
harvest of  resources. Biodiversity provides crucial
ecological services through basic activities such as
pollination, seed dispersal and pest control. This
is true of  all types of  creatures: mammals, birds,
fish, reptiles, amphibians and especially
invertebrates (such as insects and spiders etc). Both
wildlife, especially invertebrates, and plants,
together with bacteria and fungi, carry out the
critical daily (hourly) waste disposal and nutrient
recycling functions - the building blocks of  the
food chains that sustain the web of  life. The
maintenance of  hydrological cycles, climate
regulation, soil productivity, nutrient recycling and
pollutant breakdown are other important services.
They are undervalued but fundamental to our
quality of  life and economy.

Another benefit of  conservation is avoidance of
costs incurred through degradation of  ecological
systems. Biodiversity conservation and catchment
protection help preclude downstream damage
costs arising from increased flooding and can
ensure dry-season water supply. Redressing
environmental degradation can be prohibitively
expensive. Biological diversity is important for
cultural identity throughout the country. The Lao
PDR is a multi-ethnic society with a cultural
diversity unparalleled in the region. The groups’
social systems, cultural characteristics and identities
are linked to their language, geographical area and
surrounding ecosystem, their interaction with this
physical environment (e.g. forests, rice fields,
wetlands or rivers), and their access to material
goods. To date, in the Lao PDR as in many other
countries, there has been little appreciation of  the
importance of  biodiversity in economic terms, and
conservation has often been seen as an
uneconomic or unproductive use of  land, funds
and other resources.

Universities, scientific and other research
organizations will have to play an enhanced role

in extending our knowledge and understanding
of  biological diversity. The loss of  biodiversity
cannot be slowed unless the underlying causes are
understood and directly addressed. The NBSAP
covers terrestrial and aquatic biodiversity and
concentrates on conservation of  indigenous
biodiversity. The NBSAP provides a bridge to
connect current efforts in the effective
identification, conservation and sustainable
management of  the country’s rich biodiversity and
the framework for cooperative protection of
biological diversity, within the context of  sustained
development and poverty eradication.

The Goal of  the NBSAP is to:

Implementing the NBSAP requires cooperation
and coordination from all levels of  government
and Lao society. In addition, public awareness,
education and community involvement are critical
elements for the conservation of  biological
diversity. The knowledge and experience of  local
and indigenous people must be taken into
consideration and fully used. Awareness needs to
be extended to stimulate the sense of  community
involvement and ownership. All sectors of  the Lao
PDR will share the costs and benefits of

Maintain biodiversity as a key to poverty
alleviation and to protecting the current asset
base of  the poor.

Main Objectives:
1 Identify important biological diversity

components and improve the knowledge base.
2 Manage biodiversity on a regional basis, using

natural boundaries to facilitate the integration
of  conservation and utilization oriented
management.

3 Plan and implement a biodiversity-specific
human resource management programme.

4 Increase public awareness of  and encourage
participation in sustainable management of
biodiversity.

5 Adjust national legislation and regulations and
harmonise them.

6 Secure the NBSAP implementation.
7 Promote country needs-driven international

cooperation.
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conserving biological diversity. Costs include the
establishment and implementation of  PAs and
specific conservation programmes, and the cost
of  opportunities foregone. On the other hand,
significant economic benefits are to be gained
from acting now, namely future opportunities for
sustained resource use and considerable future
savings in the cost of  rehabilitating species and
ecosystems.

The Lao Government accepts responsibility for
protecting the nation’s biological diversity for the
benefit and welfare of  the population now and in
the future. Objectives listed in the NBSAP will
require time to be achieved; the necessary actions
will be implemented within the country’s
economic and budgetary constraints. The
government recognises the need for strong
cooperation with international partners in order
to bring about the objectives introduced in the
NBSAP.

Somsanouk Phommakoth is Head of the
International Environment Division at the
Science, Technology and Environment Agency,
Vientiane.
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Livestock Biodiversity for Food
Security

Livestock biodiversity is fundamental to agriculture
and food production in the Lao PDR. The
livestock and fisheries sub-sector contribute about
18% of  GDP and these activities play an integral
part in smallholder farming systems, which
produce over 95% of  the nation’s livestock. About
50% of  farm level agricultural income is based on
livestock and local breeds provide food security,
traction, transport and animal manure to sustain
soil biodiversity.

Most of  the Lao population practice agricultural
activities based on rice cultivation integrated with
livestock production and fisheries. The
government’s national development policy focuses
on poverty reduction, in particular on income
generation in the rural areas. For the livestock
sector, the Ministry of  Agriculture and Forestry
has set a target of  increasing livestock production
to three times the current level by 2020. At present
the great majority of  livestock production comes
from smallholders with minimum management
practices, resulting in low productivity.

Soukanh Keonouchanh

Government policy aims to increase productivity
of  all agricultural commodities to satisfy national
food security following population growth: the
country needs to produce enough food for
domestic consumption with a surplus for future
export. Research and development are required
to make sure that increases in productivity are in
harmony with the sustainable use and conservation
of  natural resources.

Indigenous animals make up more than 90% of
national meat consumption. Domestic animals
form the wealth of  rural communities, providing
draught power for land cultivation, fertilizer from
organic manure and essential animal protein in
the diet.

Figures have been projected for world food supply
and demand, trade, prices and food security until
the year 2020, based on an updated version of
IFPRI’s international model for Policy Analysis
of  Agricultural Commodities and Trade (IFPRI
2001). If  governments make no major changes in
their agricultural and economic policies and

Future Meat Demand and Food Security

Photo: © UNDP/Kees Metselaar 2005

Livestock Production
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Animal Head Growth rate over 
last decade 

Cattle 1.24 million  
(incl. 13,400 exotic cattle) 6% 

Buffalo 1.11 million,  2% 

Pigs 1.65 million  
(incl. 195,600 exotic pigs) 3% 

Goats 0.13 million 3% 

Poultry 
19.47 million  
(incl. 0.88 million broiler chickens; 0.46 million 
laying hens and 1.57 million laying ducks) 

6% 

 

Table 1. Approximate livestock population in 2002

Table 2. Status of livestock biodiversity

Types Breeds Pop. size 
million Characteristic Survey Breeding 

programme 
Cross 

breeding 

Buffalo Swamp 1.11 Not yet  No No 

Cattle 
 

Asian yellow 
Brahman,HF 

1.20 
0.012 Described  No No 

Goats  0.127 Not yet No No No 

Swine Native 1.41 4 types   Yes 

Poultry 
Native 
Exotic 
Native 

0.19 
15.27 
3.05 

LW,LR,DR 
Not yet 
Layers 

No No No 

 Source: DLF 2000

 Report 2002 Report 2003 Forecast 2004 Forecast 2010 
Population 
Buffalo meat 
Beef 
Goat meat 
Pork 
Poultry 
Egg 
Milk 
Fish 
Total 

5,525,990 
5.72 
5.25 
0.22 
6.90 
3.40 
1.97 
0.06 
15.47 
39.30 

5,679,060 
5.76 
5.48 
0.23 
6.92 
3.47 
2.10 
0.05 
15.85 
39.85 

5,836,370 
5.71 
5.62 
0.24 
6.92 
3.60 
2.20 
0.05 
16.96 
40.40 

6,500,000 
3.50 
4.10 
0.50 
9.30 
7.10 
8.00 
1.10 
16.60 
50.00 

 

Table 3. Future meat demand and food security in the Lao PDR (kg/capita)

Source: National Statistics Centre and Department of Livestock and Fisheries, 2000

Source: Department of Livestock and Fisheries (DLF) 2003

investments, and if  population grows at the United Nations’ medium projection rate, the world’s
appetite for meat will jump enormously. The demand of  209 million tonnes of  meat in 1997 may rise
to 327 million tonnes by the year 2020, a 57% increase. Most of  this increase will occur in developing
countries, with China alone accounting for more than 40%.
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Major Constraints for the Livestock Sector
Socio-economic constraints:
• Limited government support services, e.g. in:

research and extension.
• Insufficient competitive marketing network.
• Lack of  access to credit and input.
• Inadequate communications and transport

links.

Technical constraints:
• Severe animal disease, including hemorrhagic

septicaemia, foot and mouth disease, hog
cholera, Newcastle disease.

• Insufficient technological packages and
techniques for different production and
farming systems.

• Animal nutrition: low quality natural grasses,
limited pasture land for ruminants.

• Underutilisation of  crop residues and by-
products as ruminant feeds: pig and poultry
industries mostly depend on import of  feed
for exotic breeds.

• Limited information and study on domestic
animal genetic resources.

• Lack of  skilled manpower at all levels.

Livestock Development Strategies
The livestock development action programme
aims to improve:
• Livestock production through improved

husbandry and farming system research.
• Feed resources.
• Animal genetic resources (AnGR).
• Reproduction techniques.
• Meat processing.

Livestock Biodiversity Management Policies
• To develop and use more livestock biodiversity

for food security, environmental development
and meeting market demand.

• To promote public awareness of  livestock
biodiversity.

• To identify and understand the genetic
resources of  each important farm animal
species.

• To identify, prioritise and conserve unique
AnGR.

• To identify and seek international assistance in
AnGR.

• To participate in the FAO global strategy.

Government policy is addressing the urgent need
to maintain and better use livestock biodiversity
for more efficient and sustainable food production
and long-term food security. It is crucial that the
country first establishes precisely what genetic
resources are available and then takes action to
develop the most efficient breeding schemes.
Import of  genetic material is not easily controlled
and local resources can be destroyed very rapidly,
particularly for species with short generation
intervals. The loss of  indigenous genetic material
could have dire consequences on local food
security and nutritional intakes, as exotic material
requires greater input than those usually available
in small farmer holdings, resulting in difficulties
satisfying consumer demand in and around urban
areas.
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Recent field surveys have revealed the high
proportion and high variety of  gathered forest
products in the daily diet of  rural Lao families.
Over 450 of  these edible Non-Wood Forest
Products (NWFPs) have been recorded so far:
edible shoots and other vegetables, fruits, tubers,
mushrooms, small water animals, wildlife etc. The
diversity of  NWFPs consumed reflects the rich
agricultural biodiversity of  the rural landscape in
the Lao PDR. In valuation studies, the direct
contribution of NWFPs to food security is roughly
50% that of  rice, the staple food. NWFPs also
contribute indirectly to food security, as they can
be sold to buy rice in times of  shortage. NWFPs
are estimated to contribute 40-50% of the cash
income of  Lao rural households, making them
the most important safety net or coping strategy
for the rural poor.

The availability of  this safety net is declining rapidly
with rapid deforestation for timber and conversion
of  forests to agriculture. The challenge is to adopt
land use systems that will keep enough forests in
the landscape and allow poor people access to
forest resources. Another option is to domesticate
wild species in agro-forestry systems and gardens.
Many examples can be found of  local farmers
experimenting with ways to grow wild plants. Lao
forest foods also have niche market potential for
export of  gourmet foods. Awareness-raising
strategies could be applied to maintain popular
pride in this rich Lao cultural tradition of  having
such a diverse range of  natural food products. The
paper concludes with recommendations for
research, extension and policy.

Food security is often equated with rice production
(Rigg and Bouahom, 2002). Glutinous rice is
definitely the staple food of  Lao people, but there
is a growing recognition that food products
gathered from forests and wetlands are equally
essential for food security in rural areas.

NWFP Use and Household Food
Security in the Lao PDR

Joost Foppes and Sounthone Ketphanh

NWFPs and Food Security

Gathering of  Non-Wood Forest Products
(NWFPs) is an important element in the livelihood
of  most Lao rural families, especially those living
in the uplands. NWFPs contribute in two ways to
food security (see figure 1):
· Direct consumption of forest foods
· Selling NWFPs to buy rice in times of  shortage

FOOD
SECURITY

WELL-BEING FOR
HOUSEHOLDS AND COMMUNITY

FOREST FOOD
RESOURCES

DIRECT

Family consumption

INDIRECT

Exchange, sale and gifts

Figure 1. Forest foods and food security link forest
resource management to well-being

Recent field surveys have revealed the high
proportion and high variety of  gathered forest
products in the daily diet of  rural Lao families
(Clendon 2001, Meusch et al. 2003, Krahn 2003,
Bush, in press, Anoulom, in press). Over 700 of
these edible NWFPs have been recorded so far:
edible shoots and other vegetables, fruits, tubers,
mushrooms, small water animals, wildlife etc. (table
1). The diversity of  NWFPs consumed reflects
the rich agricultural biodiversity of  the rural
landscape in Laos.

Direct consumption of
NWFPs for food security

The Diversity of  Lao Forest Foods

Source: Clendon 2001
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Table 1. Main categories of forest foods recorded in field surveys

Source: Baird et al 1999

For most Lao families living in rural areas, aquatic animals (fish, frogs, shrimps, snails, shell fish etc.)
and smaller land animals (birds, rodents) are considered to be forest products as well, contributing the
bulk of  animal protein in the diet. Table 2 illustrates the importance of  non-fish aquatic animals or
‘other aquatic animals’ (OAA) from an unpublished study among mainly lowland villages in Savannakhet
province.

Mung ka tai hed  NWFP Photo: Forestry Research Centre, NAFRI

No. Category No. of 
products Examples 

1 Fruits, seeds 87 Sugar palm fruits, Baccaurea berries, Irvingia nuts 
2 Leaves 86 Barringtonia, Lasia, Azadirachta, Centella 
3 Shoots 23 Bamboo shoots, rattan shoots, palm hearts 
4 Tubers, roots 22 Yam tubers (Dioscorea), galangal roots 
5 Mushrooms 16 Ear mushrooms, Shii-take, Termite mushrooms 
6 Flowers 4 Sesbania, Butea, 
 ALL PLANTS       238 

1 Fish 300 Cyprinidae, Pangasiidae, Siluridae, Notopteridae 
2 Birds 63 Dove, partridge, pheasant, bulbul, estrilda 
3 Mammals 54 Squirrel, wild boar, rat, civet cat, mouse deer 
4 Reptiles, 

amphibians 
41 Frog, monitor lizard, snake, turtle 

5 Molluscs 7 Freshwater shrimp, crab, snail, shell fish 
6 Insects 5 Red Ant Eggs, bamboo grub, dung beetle 

 All ANIMALS       470 
 TOTAL       708 
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Category Kg/family/year % 
Fish from wild fisheries 31 17% 
Fish from fishponds 26 14% 
Processed fish (dried, fermented) 35 19% 
TOTAL FISH 92 50% 
OTHER AQUATIC ANIMALS 90 49% 
TOTAL ANNUAL CONSUMPTION 182 100% 
 Source: Bush, in press

Forest Foods as a Main Source of  Food Security
A detailed study on consumption of  forest foods in three Salavan villages (Clendon 2001) showed
that:
· Food security is an acute concern of  most families in the study area
· All families in the three villages collect forest foods on a daily basis
· Villagers consume a great variety of  forest foods,
· Forest foods are the most important source of  food besides rice
The amount of  forest foods gathered per family per week varied from 3 kg in the dry season to 7 kg
in the wet season. Main products gathered were bamboo shoots, frogs, fish, insects, mushrooms and
green leaves (figure 2).

Figure 2. Quantities of forest foods gathered per family per week, Ban Khamteuy, Salavan, 2001

Source: Clendon 2001

Table 2. Consumption of aquatic animals in Savannakhet
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Contributing to a Healthy Diet

In the Salavan study, rice was found to be the main
source of  carbohydrates (82%) in the diet
(Clendon 2001). Rice is also a key source of
protein. The diet of  these relatively poor families
met 100% of  daily requirements for energy
(carbohydrates, fat, proteins), 150% for protein
(although most from rice, not from higher quality
animal protein). Nutrients far below daily
requirement levels were Vitamin A (10%), Vitamin
C (30-40%), Calcium (10-35%) and Iron (70-90%).
The daily requirement calculations were based on
the standards used in Thailand, as none have been
issued in the Lao PDR. Similar data on deficiencies
in Vitamin A and Iron have also been found in
northern Laos (Kaufmann 1997).

Although the diet is seriously deficient in
micronutrients, forest foods are an important
source of  the micronutrients that are available.
Forest foods were found to provide 4% of  energy,
20% of  total protein intake (but 73% of  total
animal protein), 40% of calcium (small fish
provide the main source of  calcium), 25% of  iron,
40% of vitamin A and vitamin C (4% and 17% of
the RDA respectively), (Clendon 2001).

Poorest households do better than average (over
60% of  intake of  vitamins A and C came from
the forest), due to their relatively higher intake of
plant food. The better-off  households have
negligible intake of  vitamin C during the dry
season, when most of their forest food is meat.

Table 3. Forest foods as nutrient sources
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McLennan 2004). The overriding pattern in the
uplands is that rice shortages are structural: at any
given point in time there will be a number of  poor
families facing acute rice shortage.

The main coping mechanism for poor families
facing acute rice shortages is to borrow rice. The
debt is repaid with rice from the following year,
by hiring out labour, by selling livestock or by
selling NWFPs. Upland farmers have to buy or
borrow rice to cover a shortage of  three months
or more. In Kaufmann’s Luang Namtha study, this
is equivalent to about 545 kg of  husked rice, worth

Table 4. Two estimates of cash and non-cash income per family per year of rural upland households, with special
emphasis on the role of NWFPs

Sources: Foppes and Ketphanh 2004, Rosales et al 2003. Original values were converted to US$ equivalents to
compensate for currency changes of Lao Kip over time.

The Indirect Contribution of
NWFPs

Coping with Rice Shortages

NWFPs also make an indirect contribution to
household food security when they are sold for
money to buy rice during shortages. Kaufmann,
1997, surveyed 470 families in Luang Namtha
Province (Nale and Sing districts). She found that
for the average family over a period of  ten years,
there will be three to four years with bad yields
(five to six months with enough rice to eat), five
to six years of  average yield (nine months per year
with enough rice to eat), and one to two years of
good yield (no shortage). The same pattern has
also been found in other case studies (Clendon
2001, UNDP 2001, Foppes and Ketphanh 2003,
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around US$55. The average cash income of
interviewed families in that study was estimated
at around $100. In other words, it is safe to assume
that roughly 55% of  cash income was used to buy
the missing rice, either directly or as later
repayment on a loan. NWFPs contributed on
average 61% of  cash income among respondents
(74% in Nale, 48% in Sing district), or around $60
per family. Therefore, almost all of  the income
derived from NWFP selling was used to buy rice
(55/61 or 90%).

This example has been confirmed in several other
studies (table 4). In Luang Namtha, cash income
from NWFPs may have increased over the last six
years. An on-going study found average cash
income from NWFPs to be $123 per family in
Luang Namtha district in 2003 (Anoulom, in
press). The main conclusion of  these studies is
that selling NWFPs to buy rice in times of
shortages is a key food security mechanism among
rural families, especially poor families in upland
areas.

What is the value of  NWFPs directly consumed
by Lao villagers for subsistence use? In the Salavan
study, the value of  forest foods was estimated to
be 11-19% of  the total value of  food consumed.
For poor families, this figure was 50% or more.
Other studies put the value of  NWFPs consumed
in the household as roughly the same as that of
the amount of rice consumed (see table 4).
Together, rice and forest foods account for 80%
of  all subsistence ‘income’ in the family economy.

The average share of  cash income derived from
NWFPs (50%) seems to be similar to the share
of cash income spent on buying rice (also 50%)
in several field studies. This indicates that NWFPs
are a key source of  indirect food security as well.
How many Lao families are dependent on NWFPs
for food security, either through direct
consumption or by selling NWFPs to buy rice? A
recent study by the World Food Programme in
the Lao PDR estimates that 2,245 villages can be
classified as poor and 3,682 villages were identified

as vulnerable to food insecurity. Compared to an
estimated total of  9,931 villages in the country in
2003, this means 23% of the entire population
can be classified as poor and 37% as vulnerable to
food insecurity (McLennan 2004). That is more
than one third of the Lao population.

For these villages, NWFPs remain a key coping
strategy during food shortages. As many of  them
are located in upland areas, possibilities for
improving rice production may be limited. It is
therefore critical that these villages maintain access
to NWFP resources as their main safety net in times
of  food shortages. Villagers, government agencies
and foreign donor projects should therefore try to
“integrate forest management into their rural
development strategies to promote poverty
reduction and food security” (McLennan 2004).
Such a strategy might lead to the following
activities at village level:

Various field surveys report a decline in the
availability of  wild NWFP resources (Foppes and
Ketphanh 2000).

Table 5 illustrates the way villagers report such
declines. The main reasons for decline are
increased market pressures on NWFP resources,
loss of  forests due to commercial logging and
conversion to agriculture, rapid population growth
and massive population movements during and
after the war of  1964-1975, and growing insecurity
on land tenure and access rights, despite
government efforts to regulate this.

Trends and decline in NWFP
availability for food security

· Securing access rights to forests for villagers,
and capacity building for villagers to manage
forest resources in a sustainable manner.

· Supporting plantations of  forest foods and
increasing their productivity by improved seed
selection and management.

· Strengthening (women’s) producer groups and
micro-enterprises for the production and
marketing of  forest food products for income
generation, etc.

The Larger Picture
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On the positive side, a number of  new systems for
NWFP production are evolving, e.g. agro-forests
based on domestication of  NWFPs, community
based aquatic resource management, (single-)
community based NWFP harvesting rules and
multi-village NWFP conservation rules (Foppes and
Ketphanh 2000). Typical examples include:
domestication of cardamom (Amomum villosum),
edible rattan shoots (Calamus tenuis) and broom grass
(Thysanolaema maxima), harvesting rules for rattans
(Calamus sp.), wildlife and fish, marketing of  edible
‘bitter’ bamboo-shoots (Indosasa sinica).

The key factors that drive this process of  local
intermediate forest development are the importance
of  NWFPs in the rural economy, the wealth of
‘indigenous technical knowledge’ on NWFPs and
forests, increasing market penetration, innovative
and enterprising attitude of  local forest users and
the support of  facilitating projects/programmes.

These systems could be a very good basis for
sustainable, community-based forest management.
They provide local adaptability, a good risk aversion
strategy, nutritional diversity, a safety net function
in times of  emergency and a stimulus to social
cohesion. They also provide a basis for food security
and poverty alleviation, give strong incentives for
biodiversity conservation and contain potential for
the development of  a strong and sustainable forest-
based industrial and trade sector.

Local people can develop solutions, but often only
if  assisted by strong technical and market
information exchange networks. The recently
established network of  NWFP organizations in
the Lao PDR may become a powerful engine for
supporting local innovators (Ketphanh et al 2004).

Judging by current trends it seems that forest
resources will diminish further, populations and
market pressures will grow rapidly, agricultural
development in the uplands is slow and economic
growth is likely to bypass rural areas. With this
pattern, it is likely that many rural families will
continue to face food insecurity for some years to
come. To keep the safety-net function of  forest
foods as a coping strategy, it is vital that forest
management be linked to rural development and
food security strategies. Some recommendations
on how this could be done are given below. More
research is needed on how to enhance production
and measure the impact of  forest foods better.
Capacity building and extension programmes are
needed at all levels to raise awareness and make it
possible for people to act. National policy makers,
foreign aid donors and consultants need to do
more to incorporate forest foods and forest
management in their food security agenda.

Recommendations

Table 5. Changes in off-takes per effort units for three key NWFPs over ten years (1989-1999), assessed by
villagers of Ban Nong Hin, Champasak, 17/2/1999.

Source: Foppes and Ketphanh 2000
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• Set up systems to record and support  exchange
of  local knowledge regarding domestication
and ecology of  wild plants and animals.

• Identify and protect genetic resources of
forest food species.

• Develop nursery and multiplication systems
for key species, agroforestry trials to identify
best practices for production of  key species
in gardens, and farming systems research to
integrate domesticated NWFPs in long-
rotation hill farming systems.

• Special feasibility studies to assess the
potential for product development of  little
known product groups, e.g. edible insects.

• Studies to monitor changes in quality and
quantity of forest foods in the diets/
consumption patterns of  the rural
population.

• Studies to explore the overlap between ‘food’
and ‘medicine’ properties of  many forest
foods, as a basis for healthy lifestyles.

• Build programmes for networking and training
support for local innovators who want to
develop new production and management
methods for wild foods in forests and in
plantations.

• Train district/province extension officers from
the services of  Agriculture, Health, Education
and the Lao Women’s Union, to raise awareness
on the role of  NWFPs in food security,
biodiversity, and culture.

• Train village communities to manage forest
resources in a sustainable way (forest
management and conservation education).

• Develop training and extension materials to
raise awareness on the way wild foods supply a
broad range of  nutrients in our diet;
incorporate this in the curriculum of  university
students.

• Place NWFP activities centrally in livelihood-
based strategies.

• Apply rapid appraisal tools to identify the role
of  NWFPs in livelihoods and food security.

• Give local communities clear access rights to
forest resources to ensure their food security.

• Include NWFP use indicators and criteria in
livelihood assessment studies.

• Promote networking between agencies and
village groups, local innovators and the private
sector at district and province levels.

• Develop strategies to enhance food security
based on wild foods from forest and wetlands,
in combination with rice-based strategies.

• Integrate forest management into rural
development activities to promote food
security from forest products.

• Apply economic forest valuation studies to
rural development policy.

• Secure intellectual property rights for Lao
NWFPs in a context of  conservation of
biological/genetic diversity.

• Promote unique Lao cuisine based on wild
foods as a high quality healthy alternative for
gourmet markets in the world (can be
combined with a ‘one-village-one-product’
trade promotion strategy).
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Aquatic Resources, Food Security
and Nutrition in the Lao PDR:
A Case Study from Attapeu Province

There is growing interest in the Lao PDR in using
wild food resources to address food security and
poverty alleviation issues. While considerable
emphasis is placed on rice security, both as a key
development strategy for poverty alleviation and
as an indicator of  poverty and vulnerability, local
livelihoods usually depend on rice and a range of
other resources, including aquatic life. How can
these wild foods be included in poverty-focused
interventions? While considerable work has been
undertaken on the role of  non-wood forest
products (NWFPs) in rural livelihoods in the Lao
PDR, there has been relatively little effort to
address the use of  aquatic resources,1 which remain
largely invisible to development planners.

The relationship between rice and aquatic
resources is of  particular importance. Increased
rice production is one of the main priorities of
Lao development policy, but intensifying rice
farming through conversion of  wetland areas,
development of  irrigation systems, and the use
of  high yielding varieties and supplementary inputs
can have negative impacts on wild aquatic
resources. While there is clearly a need to develop
rice production, it is equally important to ensure
the continued viability of  the wild aquatic resources
found in rice fields, floodplains and adjoining
wetlands. The loss of  these resources will not
necessarily be offset by increased rice production,
and may have a greater impact on poorer people.
Moreover, there are considerable opportunities for
improving food security and nutrition through
managing these aquatic resources.

This paper is largely based on a participatory
assessment of  the nutritional value of  aquatic
resources in rural livelihoods, undertaken as a joint
initiative between IUCN, FAO and LARReC in
Attapeu province (see Meusch et al 2003)2. The

Richard Friend, Eric Meusch and Simon Funge-Smith

assessment was carried out during two missions
by a multi-disciplinary team in three villages in
Attapeu. The study applied a range of
participatory methods to identify species and
habitats of aquatic resources but also in order to
open discussion with local people about their role
in diversified livelihoods, and their contribution
to household food security. The study also applied
more quantitative methods including
anthropometric assessment and a food frequency
survey to assess nutritional issues.

The main objective was to gain better
understanding of  how people living in rice
production areas use aquatic resources, and to
consider the nutritional importance of  these
resources. Motivated by a concern that the value
of aquatic resources is not fully recognised, and
that opportunities for improving rural livelihoods
through management of  aquatic resources are not
always realised, it is intended that this paper will
contribute to the discussion of appropriate food
security strategies for the Lao PDR.

Despite the diversity of  aquatic resources in Laos,
their significance in local livelihoods and their
potential for poverty alleviation and national
development has often been overlooked. Evidence
of  the importance of  fisheries and aquatic
resources in the livelihoods of  Lao people can be
found in many forms – the ubiquitous padek
(fermented fish paste) that accompanies most
meals, the vast range of  fish traps that can be
found in markets or as decorations, and the large
numbers of  people who can be seen taking to the
canals, streams, floodplains and rice fields after a
heavy rain. Much of  the range of  aquatic resources

Invisible Resources
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can also be seen in the markets of  Vientiane. Apart
from the wide range of  fish species there are also
frogs, insects, crabs, molluscs and shrimps, and a
whole host of  aquatic plants.

Lack of  information on aquatic resources has been
recognised as a constraint in the Lao PDR and
the Mekong region as a whole (see Souvannaphanh
et al 2003). A recent review undertaken by FAO
(Coates 2002) has pointed out that current
information on fisheries and aquatic resources in
the Mekong region is seriously limited. The review
found that traditional methods for assessing the
production of  aquatic resources have had limited
success and that there is an urgent need for
improved approaches to collection and analysis
of  data. The very nature of  these resources and
the ways in which they are harvested pose
significant challenges to information gathering.
Aquatic resources production is highly seasonal
and highly variable from one year to the next. This
diversity and variability is not easily captured in
normal assessment approaches and considerable
investment would be required to improve these
information systems (Souvannaphanh et al 2003).

In order to assess the significance of aquatic
resources it is important that they are placed in
the context of  a wider portfolio of  livelihood
strategies. Although most rural people regard
themselves as rice farmers, rural households are
engaged in a wide range of  activities that all
contribute to livelihood strategies and well-being.
In Attapeu these activities include rice farming,
raising livestock, and home gardening. This
diversity of  activity is essential for coping with
the seasonality of  agricultural production as well
as the availability of  other resources.

Very few rural people in Attapeu consider
themselves as ‘fishers’ even though a great many
engage in at least some form of  fishing activity or
aquatic resource harvesting. In addition, a
significant proportion of  time is spent making and
repairing fishing gear, and in processing catch.
Women and children are actively involved in these
activities. The vast majority of  aquatic resources
harvested are consumed within the household,

with only a small proportion of  higher value
species and specimens reaching the market. Thus
their economic value is not immediately apparent
and is difficult to calculate.

The study was carried out in three villages in
Attapeu province. While the full range of  the
assessment’s findings is presented in the original
report, this paper concentrates on the implications
for biodiversity, nutrition and food security.

Tamoyot Village, in Sanamsai District, consists of
28 households and approximately 158 people.
Most of  the people are of  the Su ethnic minority,
one of  the many Mon Khmer groups that make
up the Upland Lao or Lao Theung. Tamoyot is a
fairly remote village, located about 13 kilometres
from the district town of  Sanamsai. The people
of  Tamoyot are relatively poor and make a living
growing upland rice and foraging in the forest and
wetlands. Food shortages are common, and many
households only produce enough rice to last a few
months. Most households rely heavily on fishing
and foraging in local streams and swamps to
support their livelihoods. There has been an effort
to promote paddy rice production, but the people
are reluctant to make the changes required to shift
from their traditional upland cultivation.

Saisi Village, Xaisetha District, lies on the banks
of  the Se Komon river. The village has a very
long history and is home to 200 households with
a population of  1,062. The villagers are ethnic Lao
and make a living producing paddy rice, growing
vegetables, and fishing in the Se Komon. The
village has easy access to the provincial and district
towns and therefore good links to markets. Most
families produce enough rice for consumption and
some have a surplus for sale. However, many
families still suffer from rice shortages in certain
months and have to rely on alternative sources.

Major Findings

Tamoyot Village

Saisi Village
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Gayeu Village, Samakhisai District, is located near
the provincial town on the main road to Sekong
and Pakse. The village consists of  78 households
and 428 people, mostly from the Oyi ethnic
minority. Gayeu is located at the foot of  a
mountain, on the plain between the mountain and
the Se Kong river. The villagers have a history of
producing paddy rice and have a highly developed
system of  terraced rice fields that extend to the
foot of the mountain. Although this rice land is
considered productive, many households still
experience shortages of  food. They supplement
their livelihoods by fishing in a nearby oxbow lake
and the river, and have developed unique systems
of  trap ponds in their paddy fields.

The assessment illustrates that a wide range of  food
sources contribute to overall food security, and that
livelihood strategies attempt to manage a wide range
of  resources. The study also aimed to assess the
relative importance of  aquatic resources and different

Gayeu Village

food sources for villagers of  different wealth status.
Villagers themselves developed their own
definitions and indicators of  wealth and poverty
within the village, and identified households that
fit into different wealth categories. While the criteria
differed between the three villages, common factors
in determining wealth and poverty included food
security and availability, livestock ownership, type
of  house and labour available within the household.

While livelihood activities are largely common
between different wealth groups, their relative
importance is differs markedly, as indicated in table
1. Most significantly, men and women from
‘better-off ’ households attached relatively low
importance to fishing and did not even include
collecting aquatic animals in their list of priority
activities. In contrast, men and women from
‘worse-off ’ families considered both activities to
be priorities with greater importance attached to
‘collecting aquatic animals’.

Table 1. Priority of Activities

Source: Meusch et al 2003
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Although rural people themselves find it difficult
to calculate their own aquatic resource production,
they are consistently able to identify a wide range
of species that are regularly consumed. In Attapeu,
local people identified a wide range of  aquatic
biodiversity, referring to fish, eels, frogs, freshwater
shrimp, snakes, snails and turtles. The availability
of  these resources differs between the three
villages, with 66 species reported in Tamoyot and
102 species identified in Saisi. Other aquatic
animals reported included several species of  crabs,
shrimp, frogs, shell fish, turtles and various types
of  insects. In some cases, these animals (especially
frogs, shrimp and crabs) are as important to
household consumption as fish.

A wide range of  aquatic habitats are utilised in
Attapeu. Each environment supports particular
aquatic organisms and is targeted in specific ways
by local people. The main categories of  aquatic
environments are rivers and perennial streams,
perennial ponds, marshes and oxbow lakes, as well
as seasonal ponds and streams, and also rice fields.

The rivers and perennial streams are important
habitats for a wide range of  fish and aquatic
animals. The nature of  these environments means
that harvesting their resources often requires a
relatively high degree of  specialisation, with
additional investment in gear (including boats) and
labour. Those that are not able to make these
investments are restricted to less intensive fishing
along the edges of  the rivers. The remaining
aquatic environments are more accessible using
less specialised gear. As such, these environments
are of  particular importance for poorer people.
As common property resources, many of  these
aquatic environments again have particular
importance for poorer people who by definition
have less access to private lands.

Rivers and perennial streams are key features in
the lowlands of  Attapeu and very important
sources of  fish and other aquatic produce. They
are characterised by large amounts of  water and
sustain a range of  aquatic organisms throughout
the year. They are subject to very large annual
fluctuations in volume and flow between the rainy
and dry seasons. Being permanent, they serve as
the dry season refuge to a broad range of  fishes
and aquatic animals, but also provide habitat to a
number of  species that are strictly riverine.

Due to the changing nature of  the environment
caused by the fluctuation in water flows, and the
seasonal activities of  fish, some of  which are
migratory, fishing in rivers requires specific
knowledge and equipment, such as boats, special
nets and other gear. Much of  the simpler, cheaper
and more common ‘household gear’ has limited
application in the river. Households that lack the
means to purchase boats and equipment, and the
labour to use the special gear (typically strong
males), are limited to accessing resources along
the edges of  the rivers with smaller gear during
periods of  lower water, and assisting others
during peak fishing periods. Those who can fish
in the river are subject to seasonal scarcity, but
are able to access at least some fish throughout
the year.

Perennial ponds, marshes and oxbows are fairly
common in the lowland floodplains of  Attapeu.
They receive excess water during the rainy season
and hold it throughout the dry season. These water
bodies are usually shallow and vary greatly in size
over the course of  the year, expanding during the
rainy season and receding during the dry season.
In many cases, they function like an “aquatic lung”
(similar to the Cambodian Great Lake), receiving
water directly from a rising river or stream during
the rainy season, and then draining back into the
river or stream as the water level drops.

Rivers and Perennial Streams

Summary of  Aquatic
Environments

Perennial Ponds, Marshes and Oxbows

Table 2. Numbers of aquatic species reported

Source: Meusch et al 2003
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Fishing in perennial water bodies such as ponds,
marshes and oxbows is typically less specialised
and requires less investment than fishing in rivers.
When the water recedes and seasonal water bodies
have dried or been harvested, people turn to
permanent water bodies with various types of  gear,
including small-scale household gear. Because
these water bodies are typically shallow (or have
shallow areas), they are easy to access with small
gear and are conducive to collecting aquatic plants
and animals by hand. As such, these areas are often
of  particular importance for poorer people.

These water bodies serve as refuges for fish and
other aquatic organisms during the dry season,
and are the source of  many floodplain fishes
during the rainy season. The key species found in
these water bodies differ from those in the rivers
in that the species are mainly ‘floodplain fishes’
rather than those found in rivers and streams (with
the notable exceptions of  riverine fish that are
trapped when the water recedes following periods
of  flooding). Because the water is relatively fertile
and shallow in areas, many types of  aquatic plants
and non-fish organisms like molluscs, crustaceans,
amphibians and reptiles are typically abundant.

These water bodies make up a very important and
often overlooked source of  aquatic resources. In
the lowlands, seasonal rains inundate wide areas
for much of  the year, typically from June until
October. Fish from perennial water bodies migrate
out to take advantage of  these newly-created water
bodies for feeding and reproduction. Migration
takes place through seasonal streams that drain
the plains into the rivers. Fish use these streams
for dispersal at the beginning of the rainy season
and for return migration at the end of  the  season.
Rice fields and seasonal ponds play a similar role
in local hydrology, holding water higher in the
watershed for longer periods than would otherwise
be possible. In the case of  rice fields and man-
made seasonal ponds, this type of  water harvesting
is aimed at extending the productive phase of  the
aquatic environment (in the case of  rice fields, at
least long enough to produce a crop of rice).

Rice Fields, Seasonal Ponds and Seasonal
Streams

Several species of  fish and aquatic animals have
evolved to take advantage of  these temporary
aquatic environments. At the beginning of  the
rainy season, they quickly disperse and reproduce
(or in some cases reproduce and disperse) to fill
the empty ecological niches in the newly inundated
areas. Very soon after the rains begin, the newly
developed systems are populated with various
organisms that have been dormant or relatively
inactive in permanent water bodies during the dry
part of  the year.

A great deal of  household fishing activity is
focused on these temporary water bodies from
the beginning of  the rainy season (June) until the
water bodies dry up (Nov-Jan). Much of  this
harvesting is done with simple, inexpensive gear,
requires few specialised skills, and is accessible to
poorer people. Fishing effort focuses on migration
pathways to and from water bodies, and can be
especially productive when fish are moving out
of  the floodplain back to permanent water bodies.

Harvesting aquatic resources and managing water
and wetland habitats are important components
of  diversified livelihood strategies and considerable
time is dedicated to these activities. The seasonal
nature of  rice production and other crops is such
that local people need to employ a range of
strategies in order to be able to adapt.

Diet and nutrition are key factors affecting health,
food security and poverty in Laos. An
understanding of  diet and nutrition is particularly
important for vulnerable groups such as poorer
households, and those with special needs such as
pregnant and lactating women and children less
than five years of  age.

Nutritional status results from the interaction of
a number of  variables, as shown in figure 1. This
conceptual framework was used as the basis for
understanding the link betweens health and
nutrition and aquatic resources. In this framework,

Maintaining Food Diversity
and Security
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given to increased fishing effort rather than to
environmental degradation.

Managing both human fishing effort and aquatic
environments is essential. Aquatic resource
production depends on a number of  factors.
Maintaining habitats that are important for
breeding, spawning, migration and dry season
refuge is critical for ensuring the viability of  aquatic
resources. This has implications for local land use
planning and agricultural development strategies.
Increasing rice production through the conversion
of  ponds, marshes and other floodplain resources
may have impacts on the wild aquatic resources.

While the discussion of  aquatic resources and
fisheries tends to focus on the potential threats
of  degradation there is also considerable potential
for improving rural livelihoods through the wise
management of  aquatic environments and aquatic
resources. Although there is considerable local
experience of  managing these resources, there
have been few development initiatives that have
aimed to harness this experience. Protecting
important breeding and spawning grounds and
dry season refuges may not only prevent
degradation but also increase production.

The study in Attapeu illustrates the fundamental
importance of  a range of  livelihood activities and
resources. Although the role of  aquatic resources
is highly important, assessing their full significance
requires an understanding of wider household
livelihood strategies.

Obtaining information on aquatic resource
production and values is notoriously difficult: a
combination of  different approaches is  required.
Local participatory approaches are most
appropriate for monitoring and assessment, along
with supporting consultation about appropriate
management. The complexity, diversity and
seasonality of  aquatic resources are such that
regular monitoring can only be undertaken with a
high degree of  local participation.

Implications

There is currently a lack of  reliable information
that assesses the economic value of  aquatic
resources. This type of  information is essential
for policy makers and development planners to
assess different development options
(Souvannaphanh et al 2003). Where economic
valuation techniques have been applied, the full
value of  economic resources becomes apparent.
Assessing the economic and nutritional value of
aquatic resources, combined with an economic
assessment of  the viability of  alternative food
sources, would provide important evidence of
their full value and contribute to assessing
development options.

There is already some experience in the Lao PDR
and the Mekong region of  managing critical
aquatic environments, including dry season
refuges, breeding and spawning grounds, and rice
fields, in order to ensure the sustainability of
stocks. Opportunities for testing these initiatives
in Attapeu should be explored and pursued. In
order to address nutrition and health it is also
recognised that it is important to consider dietary
habits, child rearing practices, and preparation and
storage of  foods. An integrated approach is
required to combine management of  aquatic
resources with education and access to adequate
health care services. Improvements in nutrition
and health would have dramatically positive
impacts on rural people in Attapeu.

Aquatic resources and rice are both fundamental
to food security, nutrition and health, particularly
for poorer people. As the main animal protein
source in poor diets, aquatic resources are vital to
maintaining people’s health and well-being.
Management of  water resources and aquatic
environments is therefore essential. While
increasing rice production is important and
necessary, care should be taken to ensure that this
does not negatively affect wild aquatic resources.

Many of  these recommendations will be taken up
under the work of  the Mekong Wetlands
Biodiversity Conservation and Sustainable Use
Programme in Attapeu. The programme is
addressing similar issues at demonstration sites in
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Cambodia (Stoeng Treng), Thailand (Songkhram
River), and Vietnam (Plain of  Reeds), where it will
support community-based management,
sustainable livelihood activities, health and
education, and networks of  resource users to
assess and monitor the natural resource base.

1
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Home Gardens in the Lao PDR –
Linkages between Agricultural
Biodiversity and Food Security

Pernille M. Dyg and Saleumsy Phithayaphone

FAO has developed a model for household-based
integrated agriculture production systems, in short
home gardens. This model, combined with
nutrition education, has reduced malnutrition
among children under five and reliance on NTFPs.
Home gardens are home to a large diversity of
plant species and are important in the conservation
and domestication of  plant genetic resources. The
biodiversity found in such gardens provides

households with access to a large variety of
nutritious foods, thus providing opportunities for
better nutrition, food security and an income. One
of the components in the proposed National
Agricultural Biodiversity Programme developed by
FAO, UNDP and the National Agriculture and
Forestry Research Institute (NAFRI) is to further
develop home gardens in support of  improved
food security and nutrition at the household level.

Photo: Home Gardens Project/FAO
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The home garden model helps villagers improve
production of  vegetables, fruits and animal foods
in the front and backyards of  their houses and
can enhance rural livelihoods and increase the
dietary diversity and nutritional status of  the
population. With these important opportunities
in home gardening, there is a need to expand and
improve successful home garden models in the
Lao PDR in order to contribute to food security,
poverty reduction and conservation of  the
country’s prime asset: its agro-biodiversity.

The Lao PDR has been identified as one of  the
planet’s ‘Centres of  Origin’ of  domesticated plants
and animals, one of  the ten areas with the highest
biodiversity in the world. Home gardens are host
to a large diversity of  plant species and play an
important role in the conservation and
domestication of  plant genetic resources. The
biodiversity found in home gardens provides
households with access to an array of  nutritious
fruits and vegetables, medicines and other
beneficial plants.

Home gardens are good examples of  the close
link between biodiversity and food security. While
they are important micro-environments for in situ
or on-farm conservation of  a wide range of  plant
genes, they also provide essential sources of  food,
fodder, medicines, spices, construction materials
and income for rural households in many countries
around the world. The International Plant Genetic
Resources Institute (IPGRI) has carried out a
number of  case studies on plant genetic resources
in home gardens and established clear links
between home garden diversity and household
food security (Eyzaguirre and Watson 2001).

Many new crops have been developed or
domesticated in home gardens due to the close
interaction between humans and plants in this
setting. Home Gardens also serve as informal plant
introduction and distribution centres: seeds and
information are exchanged among gardens,

Agro-Biodiversity and Food
Security

families and local markets, which can enable new
genetic diversity to evolve. Furthermore, home
gardens are a place for experimentation with new
species and varieties, thereby playing a vital role in
crop improvement and evolution. A central
function is, of  course, as production centres, where
crops that are eaten daily or need specific attention
are planted. Such gardens are home to the
cultivation of  species that are underutilised from
a research and broader economic perspective, and
thus play an important role in national agro-
biodiversity conservation strategies. Because they
are an important place for use, introduction and
experimentation with a variety of  species, home
gardens are a refuge for genetic diversity. There is
often a great variety both in terms of  species and
also within species. (Engels 2001)

Genetic diversity has an important impact on both
production aspects and food security. It is widely
recognised that genetic diversity in a farming
system provides more crop stability in terms of
yields, which has an important impact on food
security. Furthermore, it also enables more
sustainable production methods, as the interaction
between the diversity of  plants lowers the
dependency on chemicals and other external
inputs. This in turn provides a place where plants,
animals, insects, micro-organisms and the soil
interact, thus maintaining the agro-ecological
balance and protecting the soil from erosion
(Engels 2001; Trinh et al 2001).

Home gardens can also be important in preserving
threatened species. In China for instance, home
gardens play a key role in relocating economically
important swidden-fallow plants. As swidden-
fallow cultivation systems are replaced by
permanent agriculture in Laos and other Southeast
Asian countries, villagers lose access to important
plants. In Yunnan, the Daka ethnic group use
home gardens to relocate plants formerly
cultivated in the swidden fields. Daka home
gardens are rich in trees and endangered
indigenous plant species, including medicines,
wood, vegetables, fruits and ornamental plants that
were formerly found in swidden fields. This does
not only contribute to the preservation of
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otherwise disappearing species, but also
contributes cash income for households. As more
and more farmers appreciate the demand for wild
vegetables in local markets, the percentage of  cash
income from these plants is sure to increase (Fu
et al 2003). The same case could apply in the Lao
PDR, but so far there has been limited focus on
the practice of  transferring plants from fallow
fields to gardens.

Diversity of  plant species makes an important
contribution to improving the nutrition of  rural
and urban families. Fruit and vegetables cultivated
in home gardens are rich in micronutrients and
increase diversity of  diet, thereby preventing
various diseases and malnutrition. This is especially
true when garden-raised meats are used to add
important protein. Women are vital to the
management, production and utilisation of
produce from home gardens. This includes
selecting and storing seeds, planting, weeding, and
using the produce in the household or selling it.
Women’s role in conserving local varieties is
important and their knowledge has been vital in
resource enhancement. (Engels 2001).

Home gardens seem to be found in many areas
of  the country, although there is limited knowledge
about their impact on food security and
biodiversity. Nevertheless, observations and
experience from projects indicate that there are a
number of  different types of  home gardens, and
that they vary in size, crops and techniques used.

A two-district survey of  indigenous agro-forestry
practices by the Lao-Swedish Upland Agriculture
and Forestry Research Programme (LSUAFRP)
and the Northern Agriculture and Forestry
Research Centre recorded that in both districts,
home gardens are well-known and widespread, and
in almost every village there is some kind of  home
garden present. In the two districts, Namo in

Types of  Home Gardens and Use of
Plants/Crops

Home Gardens in the Lao
PDR

Oudomxay Province and Phonexay in Luang
Prabang Province, there are different kinds of
home gardens but also similarities. Crops include
fruit (papaya, banana, citruses, pineapples, mango
and jackfruit) and vegetables (eggplants, chilli,
cabbage, beans) plus ginger, taro, bitter bamboo,
peanuts and various medicinal plants. In one home
garden, in the mountains of  Phonxay, more than
50 different plants were grown (Sodarak et al 2003).
Domestication of  Non-Timber Forest Products
(NTFPs) is common in home gardens. In one
village, Ban Kuang, gardens are based on planting
bitter bamboo. The bamboo stems are collected
from the surrounding forests and planted close
to the houses between pineapples and fruit
(Sodarak et al 2003).

Home gardens are found in all kinds of
environments, from mountain tops to close to
rivers in lowland areas. Some small gardens are
found on table tops and bigger home gardens are
grown on the ground, where vegetables are
intercropped with rice or corn and fruits trees are
common as contours along the borders of the
garden or scattered within the plot. The LSUAFRP
also documented that some farmers had developed
home gardens into larger gardens containing
several production factors. These included
different plants like teak, fruit trees, vegetables,
rice, corn and cassava. In addition, the systems
also contained protein sources such as fish ponds,
pig and poultry raising. These systems are referred
to as ‘advanced farming systems’ or ‘household
based integrated agricultural production systems’,
which are very productive but more difficult to
run and require investments and available land
(Sodarak et al 2003).

In 2002, FAO initiated an eighteen-month Pilot
Project on Home Gardens for Improved
Nutritional Well-Being to develop a model for
household nutrition garden production in the Lao
PDR. The model includes small livestock and
aquaculture, similar to the integrated agricultural
productions systems described above. The
objective was to establish a model to reduce the

FAO Pilot Project on Home Gardens for
Improved Nutritional Well-Being
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severe malnutrition prevalent in rural areas and
improve the nutritional well-being of  the
population by increasing production and
consumption of  nutritious foods, emphasising
foods rich in micronutrients.

Malnutrition rates in the Lao PDR are amongst
the highest in the region: 40.7% of  children suffer
from chronic malnutrition (stunting), 15.4% have
acute malnutrition (wasting), and 40% are
underweight. Among adults, 19.2% are chronically
undernourished. According to the 2000 National
Health Survey, deficiencies in vitamin A, iron and
iodine affect about 9.1% of  children (Ministry of
Health and State Planning Committee 2001).
Almost one and a half million of the population
were categorised as ‘undernourished’
between1997-99 (FAO 2003). The project
specifically targeted households with children
under the age of  five and women of  reproductive
age, the groups most affected by malnutrition.

Prior to implementation, about 50% of
households in the target villages were involved in
home gardening within a limited area. However,
the yield and quality of  their produce was low due
to poor techniques and home garden care.
Vegetables were only grown in the dry season and
met only 10-15% of  household consumption. The
project thus focused on improving the gardens
through the use of  a net house technique for year-
round production of  vegetables. This technique
stops heavy rainfall from damaging crops, prevents
flooding of  soil beds and provides shade from
the hot sun. Home gardens were established both
on the ground and on table tops, enabling
households to grow leafy vegetables throughout
the year (FAO and DOA, MAF 2004).

More than 25 different species of  fruits and
vegetables were found in the home gardens before
the project started, some of  which were local
varieties. During the project, additional local
varieties were recommended, and farmers were
provided with vegetable seeds and fruit saplings.
Twenty-three different varieties of  vegetables were

identified and promoted for their important
nutritional qualities, as well as fifteen varieties of
fruit and nine types of  forest food, including
underexploited indigenous fruits and nuts (FAO
and DOA, MAF 2004).

Not only did the project improve existing
traditional home gardens, it also helped farmers
to grow a variety of  different leafy vegetables and
other crops on a year-round basis with increased
yields and improved quality. After one year of
project implementation, not only had the area for
vegetable production increased, but the types of
vegetables had also become more varied. Before
the project started, only 23% of  the households
were growing these vegetables in their gardens,
but after the completion of the project, the
percentage had reached 75%. Increased home
garden production led to a significant reduction
in the ratio of  vegetables derived from the forest,
which decreased by 17%, thereby alleviating the
stress on over-harvested forest resources (FAO
and DOA, MAF 2004). This is also likely to have
a positive impact on time use and labour, reducing
the time women in particular spend on gathering
these foods from the forest.

As a result of the increased production and access
to a larger variety of  vegetable crops in the
participating villages, the average daily production
of  vegetables reached 245 grams per person,
compared to the present national per capita daily
availability of  64.3 grams. The various vegetables
grown during the project contain a number of
essential nutrients with important nutritional
benefits for combating malnutrition. These include
vitamins A, B and C, iron, iodine, minerals, fibre
and protein. In fact, nutrition was a key
component of the project.

In addition to crop production, other components
were also included to enhance food and nutrition
security and provide income. The project helped
increase farmers’ awareness and skills in fish
farming techniques. With better management of
ponds, fish consumption increased, while

Other Farming Systems Components and
Nutritional Components of  the Project

Main Findings and Implications for Agro-
Biodiversity and Food Security
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improved marketing boosted sales of  fish. Poultry
production (chickens and ducks) was also included
to enhance animal protein and energy in the
protein-deficient diets. This also helped families
accumulate income: for a three-month period at
the end of  the project, each household had an
earning of  US$150 from the sale of  poultry, after
meeting the consumption needs of the household.

Nutrition education and food preparation activities
were closely linked with the food production. Food
preparation demonstrations were offered to the
target households to increase the number of  foods
used in daily meals. This programme managed to
improve nutritional practices in a relatively short
time. Generally, households only consumed leafy
vegetables one to three times per week or less
before the project, and similar patterns were noted
with the consumption of  fruit, fish, eggs and meat.
After 15 months the frequency of  leafy vegetables
had increased to one to three times per day. Infant
and young child feeding practices were also
monitored to address the serious problem of
under-nourishment among children under five.
After six months of  regular growth monitoring,
combined with nutrition education,
anthropometric measurements showed the
prevalence of  underweight children was declining.
The final measurements in July 2004 recorded a
rate of  15.6%, down from 23.2% at the baseline
(April 2003). For underweight children 24-35
months old, the prevalence dropped from 33.3%
to 5.6% post intervention.

The FAO project has developed an innovative
home garden model that integrates agricultural
production with nutrition awareness. The results
have demonstrated that it can serve to:

• Increase food production with optimum use
of  available area

• Diversify food production
• Increase food supply and availability
• Meet the food and nutritional needs of

household members.

Home Garden Model for National
Implementation and Links with Agro-
Biodiversity

Presently all 204 households involved have
developed their own home garden within the area
they already had, and use their home grown
produce for the nutritional well-being of  the family
and for extra income. The technical inputs
provided were training, extension services and
transfer of  technology (field demonstrations). A
community garden was developed in each target
village, to serve as ‘model nutrition gardens’. These
could be considered as national models for larger-
scale food production and would be undertaken
by households that have bigger areas of  land.

The inter-sectoral collaboration (agriculture, health
and education, Lao Women’s Union) fostered by
the project at district and provincial levels could
effectively replicate the home gardens on a broader
scale. With input of  seeds, fruit tree saplings, fish
and frogs, and small livestock, plus nutrition
education, home gardens are a cost-effective
method of  promoting food security and nutrition
at household and community levels in poor remote
areas of the Lao PDR.

While the project has contributed to enhancing
agro-biodiversity and conserving local varieties of
fruits and vegetables, this promotion of  diversified
production has not been systematic and could be
further strengthened. The high levels of  plant
species and genetic diversity found in home
gardens are important for in situ conservation of
a wide range of  plant genetic resources, which
should be taken into account more systematically
in future research and development efforts on
home gardens.

In the country’s current development situation,
improved management of  agricultural biodiversity
provides an important strategy for achieving food
security and reducing poverty, particularly among
the rural poor. The National Agricultural
Biodiversity Programme was developed in the
beginning of  2004 to support two of  the main

The National Agricultural
Biodiversity Programme and
Home Gardens



Symposium on Biodiversity for Food Security

57

development priorities for the Lao PDR: improved
food security and livelihoods for rural
communities, and enhanced government capacity
to ensure the sustainable use of  natural resources.
To achieve globally agreed commitments to food
security and poverty alleviation in the Lao PDR,
strategic investments are required. The
comprehensive National Agricultural Biodiversity
Programme was developed by FAO, UNDP and
NAFRI as a framework and long-term strategy
for implementing a coordinated approach to better
use, develop and conserve agricultural biodiversity
(FAO 2004).

One of  the programme’s five thematic
components is ‘household-based integrated
agriculture production systems’, which the
development of  home gardens can supply. This
component includes three main outputs:

1) Assessment of  the impact of  household-based integrated
agriculture production systems (home gardens) on
sustainable livelihoods of  people. The FAO home
garden project has already documented the
benefits of  home gardens on nutrition and
improved food security on a small scale. The
programme also calls for the identification and
documentation of  indigenous foods and
community food systems and their
contributions to micronutrients and nutrition
in general. So far there is limited documentation
of  the nutritional value of  indigenous foods.

2) Expansion and improvement of  household-based
integrated agriculture production systems in target
households to increase the amount and variety of
nutritious foods, e.g. fruits, vegetables, small animals,
fish and other aquatic resources. This includes
training household members and agricultural
staff  at all levels in household-based integrated
agriculture production systems and harvest and
post-harvest processing. It also includes
provision of  seeds, small animals, fish and
garden tools and assistance in marketing.

3) Improved understanding of  nutrition: Planned
activities include assessing household awareness

of  nutritional needs, training extension staff
in understanding nutritional needs and
developing nutrition education materials.
Training on nutrition management and food
preparation is also planned for families, while
enhanced awareness of  nutrition needs and
gaps is needed among policy makers (National
Agricultural Biodiversity Programme in Lao
PDR 2004)

Implementation of  the Agro-biodiversity
Programme could thus build on FAO’s home
garden project, and expand its activities
geographically and thematically.

The home garden farming system not only ensures
household food security and improves nutrition,
but can also foster conservation, domestication
and development of  crops. The close linkages
between biodiversity and food security are evident
in home gardens, and although research and
development of  home gardens is still limited in
the Lao PDR, the work of  LSUAFRP and FAO
offers important opportunities for further
strengthening these linkages. The National
Agricultural Biodiversity Programme offers a
framework for supporting and implementing
research and development of  home gardens and
strengthening the linkages between agro-
biodiversity conservation, nutrition improvement
and household food security.

The following arguments are offered in support
of  such action:

• Home gardens can play a key role in
domesticating NTFPs and relocating fallow
plants from swidden fields. Therefore, more
research and projects should be launched to
support the documentation and development
of  NTFP domestication and preservation of
fallow plants.

Conclusion and
Recommendations
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• Home gardens can make significant
contributions to dietary diversity and the food
and nutrition security of  rural households.
There is a need to upscale the FAO pilot project
concept and methodologies, as well as other
successful home garden experiences, for
replication across other rural areas.

• The FAO pilot project on home gardens, and
other agricultural projects and policies, ought
to take agricultural biodiversity considerations
into account when promoting new crops or
proposing changes to existing farming systems.
If  agricultural biodiversity concerns are not
mainstreamed at the project and policy levels,
adverse effects will inevitably result.

• Indigenous foods are important for the food
security of  many rural households and are likely
to contribute micronutrients and other
nutritional qualities. However, this needs to be
documented and supported through more
research. Increasing the limited knowledge of
indigenous food nutritional qualities could
enable more promotion and marketing of  such
products.

• Nutrition education should be an integral
component of  community development
activities, so as to promote increased awareness
and consumption of  the varied diet required
to meet dietary nutrient needs.

• Community networks are needed to monitor
nutrition and promote food security, nutrition,
health and home economic improvements.
Accordingly, as part of  community
empowerment and capacity building, a critical
mass of  community members should be
organized and trained in strengthening rural
livelihoods and nutrition improvement.
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John B. Raintree

Rural Livelihoods, Biodiversity and
Market Forces

‘Livelihood’ is simply the way people make a living.
UNDP and others have defined sustainable
livelihood as “the capability of  people to make a
living and improve their quality of  life without
jeopardising the livelihood options of  others,
either now or in the future.”

‘Employment’ refers to an income-earning job,
usually in a specific workplace. However, not
everyone that makes a living has a job. A job can
be part of  a livelihood strategy, but until recently
most people living in rural areas of  the  Lao PDR
earned their living directly from the land, pursuing
various subsistence and income-earning activities
without having a job, selling their labour, or earning
a wage. Most upland households have multi-
livelihood strategies, engaging in many different
activities to achieve a viable household economy.
In order to cope with environmental and
economic uncertainties, they maintain a diversity
of  on-farm and off-farm activities, combining
fallow farming with hunting-and-gathering,
horticulture, animal husbandry and forestry to
piece together an adequate living. A livelihood
study in a village in Nan District of  Luang Prabang
found that households engage in no fewer than
eight and sometimes as many as 15 distinct
livelihood activities. Economic diversity is
characteristic of  traditional livelihood systems.

Biodiversity is the foundation of  traditional
livelihood systems in rural Laos. The IUCN
website lists the ways in which biodiversity
supports livelihoods:
· It provides many and diverse subsistence

requirements that a rural community needs for
survival, including food, fodder, fuel, housing/
agricultural material, cultural and spiritual
sustenance.

· It provides an element of  livelihood stability
— the failure of  one element of  biodiversity
does not lead to collapse, since alternative
elements are usually available.

· It allows local communities a degree of  self-
reliance and independence from the market and
government, since many goods and services
can be obtained locally.

· It provides a variety of  products which can be
bartered and sold in markets by rural
communities, thereby enabling them to gain
access to goods and services that they are not
able to get locally (Kothari).

Contrary to what some central planners believe,
it is not necessary to ‘give’ rural people their
livelihoods. They are not members of  a proletarian
class whose only option is to work for wages in
the factories of  the wealthy. The only situation in
which it might be necessary to ‘give’ rural people
a means of  livelihood is if  something happens to
take away the economic diversity that characterises
their traditional livelihood system, or to destroy
the biodiversity on which it is founded. An
enlightened government would focus most of  its
efforts on trying to assist rural people in pursuing
their own livelihood strategies and achieving their
own livelihood objectives. Rural people are a
dynamic element in the economy of  the Lao PDR
and poor people are part of  the solution not the
problem.

In rural Laos, food security is usually defined as
‘having enough rice to eat’. The household is the
sovereign decision-making unit in respect to
matters of  livelihood and survival. A good way of
understanding the inner workings of  the livelihood
systems is to analyse how households organize the
means of production at their disposal in order to
meet the essential needs of the household
economy. Rural households pursue a hierarchy of
strategies in achieving their food security
objectives. Following is the basic picture that
emerges from diagnostic research in the Lao
Swedish Upland Agriculture and Forestry Research
Programme (LSUAFRP) research areas in Luang
Prabang and Oudomxay:
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Source: John Raintree, Socio-economics Unit, LSUARFP, NAFRI

Table 2: Household Livelihood Systems -Diagnostic Results (perceived problem areas in bold)

Table 1: Household Strategies for Food Security. HH Objective:  To have enough rice to eat every day

The diagnostic research at the LSUAFRP sites revealed the following problems within the livelihood
systems:

Source: John Raintree, Socio-economics Unit, LSUARFP, NAFRI
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Figure 2 analyses these livelihood systems problems below, based on an analytical synthesis of  the data
from the LSUAFRP research sites, together with the findings of  the national Participatory Poverty
Analysis, which may be regarded as the people’s poverty analysis.

Figure 1: Months of Rice Shortage

Figure 2: Causal diagram of the aetiology of livelihood systems problems

LSUAFRP has been assisting NAFRI to diagnose and address problems in rural livelihood systems in
northern Laos. Food security has emerged as an issue in many of  our research villages.

Livelihood Systems in Trouble
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This analysis reveals three major causal complexes
or syndromes responsible for these problems:

• Declining productivity in swidden-based
upland farming systems

• Declining productivity of  non-wood forest
resources

• Failure of  alternative income sources to
transform the rural economy

Localised population pressure is the ultimate long-
term driving variable behind the ‘swidden
degradation’ syndrome depicted in the causal
diagram, but the government’s relocation
programme and constraints arising from the land
allocation process have accelerated the problem
by adding an artificial dimension to the factor of
reduced land availability. For whatever reasons it
occurs in different localities, once land shortage
forces reduced fallow cycles, soil fertility begins
to decline and weed and pest problems increase,
as farmers return with increasing frequency to
cultivate the same worn out plot of  land. Labour
shortages within the household compound the

problem, as labour requirements increase for even
the meagre yields that can be obtained. As the
number of  months of  rice shortage increases,
poor health and the need to mortgage the coming
rice crop and sell family labour to obtain money
to buy rice further add to the downward spiral.
Without a sufficient rest period to rejuvenate the
land, this downward spiral is inevitable unless there
is a major change in upland farming technology.

Figure 3: Food security - the land and labour problems

During the diagnostic research in research villages
it was found that, under the government’s targets
for village merging and relocation of  population
from the highlands in accordance with the focal
area strategy, the population of  roadside villages
is increasing dramatically. Villages are being
amalgamated into larger villages with the idea of
making it easier to provide basic services (water,
medical care, schools, etc.). So far, not many of
the expected benefits have been realized, but
population pressures have increased dramatically
in the relocation villages.

Not all of the localised increase in population
pressure is due to relocation, however.
Spontaneous migration also plays a part. Having
a house near the road is something that appeals
to many highland people. Nevertheless, for
whatever the reason, the movement of  population
down out of  the highlands and its concentration
in target villages has placed severe pressures on
local livelihood and biodiversity resources.

This pressure is experienced in two ways, first as a
decline in per capita agricultural land, which has
direct impact on months of  rice shortage for many
households. A rough estimate would place the
amount of  available land for these families at
around 50% of  the basic livelihood requirement.
As one villager put it, “Each year the people must
borrow or rent land.” The same applies to livestock
raising. A Lao Soung men’s focus group in
Huaymaha, Phonxay, reported that they used to
raise cattle, buffalo, goats and poultry in their old
villages in the highlands but that there was no land
for raising animals in the new village by the road.
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The other major impact is a decline in NWFPs
available for collection. This has a severe impact
on the primary cash-mediated food security strategy
and has resulted in reduced economic diversity. As
a resident of  Ban Pangdou, Nambo District,
explained, “It’s difficult to earn money because the
number of  things to sell has decreased.”

People are quite interested in new cash crops and
even in shifting to a market-oriented livelihood
strategy based on cash crops, if  possible. This
interest is growing directly out of  their experience
in struggling to cope with the degraded condition
of  the swidden agro-ecosystem. One family in Ban
Huaymaha said that the weeding situation was
becoming so difficult that they intended to just
stop trying to grow rice and only focus on cash
crops like Job’s tears. A woman in a focus group
in Huaymaha said, “Women need lowland rice,
weaving and raising animals instead of  hard work
weeding upland rice four times a year! It wastes a
lot of  time.”

This might sound like the central planners’ dream
come true – farmers being forced by land scarcity
to give up growing upland rice and shift to rice

paddies, cash crops and livestock for the market –
but paddy land is severely limited in many
mountain areas and market-oriented production
is not so clearly a solution to the problem of food
security and poverty when upland markets are
poorly developed. We need only recall the crash
of  the Job’s tears market in 1999-2000 in Luang
Prabang to understand this. The situation has
improved somewhat with the arrival of  new
processing and marketing capacity in Luang
Prabang (a private sector initiative from Taiwan),
but there is no guarantee that boom and bust
cycles will not recur with this or any other
commodity under the prevailing conditions of
weakly-developed market systems in most rural
areas.

In fact, there is no lack of  technical options. The
root constraints on the adoption of cash crop
alternatives are:

• Poor access to markets
• Lack of  extension support
• Insufficient affordable credit
These are the problems that must be solved if
alternatives are to be widely adopted by villagers.

Figure 4: Constraints to cash crop adoption
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Villagers are actively searching for new solutions.
To assist them in this search, NAFRI researchers
in LSUAFRP are pursuing on-farm experiments
with farmers on a long and growing list of
technologies. It would be a mistake to think of
this as a researcher-driven process. In reality,
although researchers may occasionally suggest
something new that meets with farmers’ approval,
the surest path to success with farmers is to
provide research support to the farmers own
initiatives. Some of  the best examples of  this are
seen in the enterprising village of  Ban Nambo
where the level and variety of  market gardening
activities is notably higher than in other research
villages. As much as 36% of  the households in
Nambo own river gardens, compared to a high
of  10% in the other research villages, and a
surprising 45% own paper mulberry gardens. Still,
the land is not enough. A number of  enterprising
Hmong farmers in the village have bought or
rented land for market gardens in other villages.
(Unfortunately, the entrepreneurial activities of
the Nambo villagers are experienced by the other
villages as additional land pressure.)

Why is Nambo so different?

There are several factors:

• Growth of  population is due to spontaneous
migration rather than relocation.

• It is the site of  a Ten Day Market.
• It was founded by a very enterprising Hmong

man, who has actively sought out expert advice
for his farming experiments and has provided
encouragement and financial support for the
entrepreneurial activities of  other villagers.

In fact there is no lack, either of  innovative spirit
or interest in new alternatives in the rural areas.
One of  the biggest surprises from the early
research work by the Land Management
Component of  LSUAFRP, following the farming
systems diagnosis in Namo District, Oudomxay,
was the finding that farmers were quite interested
in growing rubber. Reportedly, the search for new
cash crop alternatives had prompted a group of
Hmong farmers in Namo District, Oudomxay, to

The Search for Solutions

Villagers inspect a new seed variety from researchers
Photo: NAFRI

One of the first growers of off-season tomatoes in Nambo
Photo: NAFRI
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visit their relatives in Luang Namtha to see what
interesting cash crops were there. They returned
from their visit with the firm conviction that
rubber would be a good crop for Namo and asked
for assistance from the District Agriculture and
Forestry Extension Service (DAFES). DAFES
then approached the National Agriculture and
Forestry Research Institute (NAFRI), who then
started to provide research support on rubber,
beginning with socio-economic studies.

Rubber planting for the Chinese market is
becoming very popular in the north. It is being
driven by vigorous private sector initiatives from
China and being met by enthusiastic response
from government officials and farmers alike. New
rubber planting developments are proliferating,
with deals being made and seedlings going into
the ground at an astounding pace. The Vientiane
Times has announced that rubber will soon be
the biggest export crop in the Lao PDR! The fact
that all this is occurring without out any evidence
of a feasibility study or systematic planning is
shocking to western observers. The first reaction
from the international assistance community, quite
naturally, is one of  concern for livelihoods systems
and biodiversity resources in the north.

To fill the ‘planning gap’, two donor-sponsored
projects have studied rubber developments in the
Lao PDR. The LSUAFRP, supporting NAFRI,
and the GTZ project in Luang Namtha are
collaborating closely and beginning to provide
some answers. The two burning questions are: “is
rubber planting good for livelihoods?” and “is it
good for biodiversity?” This paper will attempt
to provide an early indicative answer to these
questions, but conclusive evidence and more
detailed proposals must await completion of  the
current research.

To answer this question, is it important to first
understand how rubber has actually started in the

Is rubber planting good for livelihoods?

The Rubber Planting Boom
in Northern Laos

north. Recent fieldwork by NAFRI’s Socio-
economics Research Unit (Khamphou et al 2004)
has discovered that rubber cultivation in Luang
Namtha began with a self-organized farmers’ study
tour to learn about cash crop alternatives in
Thailand, Myanmar and China. In Thailand, they
found orange and sweet tamarind but concluded
that these crops required too many expensive
inputs to be suitable for poor farmers in Luang
Namtha. In China they found other types of
orange and rubber. On returning home they
discussed their observations with the other
villagers and the conclusion was that rubber was
the best choice, since it required labour, but not
much in the way of  capital. Labour-intensive
production was not regarded as a problem by
Hmong farmers who had experience with opium
growing and judged the two crops to be similar in
their labour requirements.

They then set up a second study tour to China,
this time accompanied by Provincial Agriculture
and Forestry Extension Service (PAFES) officials,
to learn how to prepare land, to plant and take
care of  rubber, and to see where they could sell it
and how much they might earn from a hectare of
rubber. They concluded that rubber is a reasonable
crop for their village. On returning home, they
organized a meeting with villagers and found 30
families willing to try growing rubber. They divided
into four groups, selected very active families to
be the head of  each group, and exchanged labour
with the group for land preparation. They also
created a village committee to take responsibility
for insuring that the same technical standards were
followed in regard to land preparation, planting,
spacing, etc. When the time came to tap the
rubber, they approached a Chinese rubber tapper
living in Luang Namtha to train the villagers
(Khamphou et al 2004). The local government has
been providing low-interest loans to villagers for
rubber plantation establishment since 1994 and
the experience of  growers has been positive.

Recently a whole new level of  rubber planting has
emerged, based on Chinese support. The full
extent of  this support has yet to be documented
but an indicative glimpse is provided by the
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example of  the Luang Namtha Rubber
Development Co., a joint venture between the
Sino-Lao Rubber Co. and the Luang Namtha
PAFES. PAFES was given a 40% equity stake in
the new company (with a capitalization of US$ 1
million) by a grant from the Chinese government.
The company will provide clone rubber seedlings,
technology, extension and marketing, and will also
operate a research facility to support the new
northern rubber varieties (Khamphou et al 2004).

Most significant, perhaps, is that the three root
constraints on adoption of  cash crop alternatives
identified in the causal diagram are all effectively
addressed by this Chinese-style joint venture. What
else can we point to in the Lao PDR that has such
favourable characteristics for farmers?

The planting boom is not as unplanned as one
might have feared, but is there really enough
market demand to support conversion of  land to
rubber plantations on a large scale in Laos? Almost
certainly there is.

Although the market for rubber in developed
countries is basically saturated and is not expected
to grow, in ‘New Asia’ (India, ASEAN and
especially China) it is booming. The price of
rubber, which had long been declining has made
a U-turn in and is still rising steadily. It has been

What is driving the rubber boom?

projected that the price of  rubber will continue
to rise for at least ten years before it starts to level
off, and then it will fluctuate like a normal
commodity. There is a huge opportunity for new
rubber plantations close to demand centres in
Asia. As a result, rubber is no longer considered a
sunset industry in Malaysia, and the main rubber
manufacturing countries of  China, Thailand and
Malaysia are again encouraging new plantations.
Production is growing to meet the rising tide of
rubber demand, as China builds a national road
system and manufactures tyres for the vehicles that
will travel those roads.

Conventional rubber plantations appear to offer
good income opportunities for small farmers.
Rubber is not hard to grow and yet provides
abundant employment opportunity. Moreover,
unlike some other plantation crops, it does not
appear to be associated with poverty. In a recent
survey in northeast Thailand, rubber farmers
reported being better off  with rubber than
without it. The internal rate of  return for rubber
plantations is quite reasonable at about 20% per
annum.

What is especially interesting, both from a
livelihood and a biodiversity conservation point
of  view, is that rubber growing in any of  its forms
appears to offer better employment opportunities
on less land than the normally available
alternatives, as indicated in the following table.

LAND USE 
LABOUR 

REQUIREMENT 
(man-days/ha) 

RETURNS 
TO LABOUR 

(relative to 
minimum wage) 

EQUIVALENT 
POPULATION 

SUPPORT 
(pop/km) 

Clone rubber agroforests 150 1.0 - 1.7 80 
Clone rubber monoculture 133 1.7 71 
Traditional rubber agroforests 157 1.0 59 
Intensive short-fallow upland rice 98-104 1.05 54 
Extensive long-fallow upland rice 15-25 0.75 11 
Note: The estimate of population support capacity is based on the assumption of 150 work days/ year/person and 
80% of the land available for productive land use. This is indicative data from Sumatra, Indonesia. Equivalent data is 
not available for Laos. It is the relative differences that are important.  

Source: Adapted from Murdiyarso et al n.d. and Tomich et al 1998, 2001

Table 3: Employment Opportunities offered by rubber and alternative crops
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The most interesting possibility for the Lao PDR
would be clone rubber agroforests, for this is the
type of  rubber cultivation that would offer not
only the highest economic returns but also the
highest economic diversification and, hence, the
greatest safety for Lao villagers. This option has
other characteristics that make it suitable for the
less labour-intensive conditions prevalent in Lao
farming:

“Ongoing research on various forms of  rubber
agroforestry demonstrates that selected high-
yielding clones can be successfully established in
smallholder systems at substantially reduced
management intensity, compared with the
monoculture plantations for which they were
originally selected. Weeding intensities of  1-3
times per year are sufficient for good rubber
growth, and this needs only be done within the
rows of  rubber trees. It was also found that
fertilizer application could be reduced or
eliminated. The main constraint to rubber
establishment appears to be pig and monkey
damage, which can be controlled by fences,
bamboo shafts around individual trees, or regular
guarding of the plots” (Murdiyarso et al n.d.).

Sunderlin (1997) has called attention to the finding
that “There may, in fact, be a strong association
between smallholder tree crop production and
deforestation”. Chomitz and Griffiths (1996)
found that tree crops, and rubber in particular,
may play a more important role in deforestation
in Indonesia than subsistence-oriented shifting
cultivation.

However, a close reading of  Chomitz and Griffiths
(1996) with Lao conditions in mind reveals an
important difference. Deforestation by tree crop
substitution in Indonesia occurs in the context
of  a deep pool of  excess labour, ever ready to
migrate to the forest frontier and often assisted
to do so by transmigration programmes. This is a
critical factor in the reported deforestation and
this is certainly not the situation in Laos. No one
has ever identified an excess labour condition in
the Lao PDR, and migration in the country tends
to be from forest areas to urban areas and

roadsides. Unless the Lao PDR opened its borders
to Vietnamese or Chinese migrants, there would
not be sufficient migrant labour to make the
Indonesian scenario happen. In lieu of  this, the
higher productivity of  rubber would make it
possible to fully occupy the available labour supply
in a given rural area on a smaller percentage of
the land, thus reducing the population pressure
on other land, and possibly even allowing the
regeneration of  forest from degraded fallow land.
This is what the studies of  Murdiyarso et al and
Tomich et al studies show is possible.

Rubber-based intercropping systems are an
agroforester’s dream come true. Among the many
rubber intercropping systems already practiced in
Asia, we may list:

• Rubber + food crops - rice, maize, cassava,
peanuts, banana.

• Rubber + cash crops - tea, coffee, sugar,
pineapple, chilli, cardamom, lemon grass,
medicinal plants. etc. This kind of
intercropping is found in some but not all parts
of  southern China.

• Rubber + livestock - cattle, sheep, goats.

The advantage of  rubber intercropping is that it
increases and diversifies the farmer’s income. In
many cases, it even increases the per hectare yield
of  rubber by stabilizing the soil and preventing
the excessive erosion associated with rubber
monocropping on steep slopes, as in the case of
the rubber-tea agroforestry system in China.

Source: CheoFigure 5: Comparative Rubber Yields
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Is rubber planting good for biodiversity?

The price of  rubber, like all commodities, can be
expected to fluctuate once it reaches an equilibrium
level, but rubber offers many opportunities for
economic diversification through intercropping.

The effects on biodiversity of  different ways of
cultivating rubber could be mixed, but overall it
seems that rubber planting under Lao conditions
could have a net positive effect on biodiversity if
it displaces short-fallow farming on degraded land.
To the extent that rubber can act as a magnet for
labour by providing higher returns than alternative
activities, it can relieve pressures on forests and
allow regeneration of  overexploited biodiversity
resources. Reduced land pressure can restore
sustainable NWFP collection opportunities, and
in some areas might even allow return of
sustainable long-fallow farming practices, which
are themselves a major source of  agrobiodiversity.
If  agroforestry techniques are adopted, the
agrobiodiversity of  the rubber plantations will
automatically increase. Contrary to normal
expectations about plantation crops and market
forces, the rubber planting boom, which began
as a farmer initiative, could mature into a major
regenerative force for biodiversity in northern
Laos. Whether in fact this occurs will depend on
how and where the planting is done.
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Appendices
The symposium on Agrobiodiversity for Food Security, held on Word Food Day, 14
October 2004.

A. List of Speakers
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Across the world, more than 840 million people
are currently food insecure: there is an urgent need
to improve productivity. However, one of  the
most important issues raised was the relationship,
and in some cases the conflict, between short-
term productivity gains to improve food security
and long-term sustainability and conservation of
biodiversity.

How can high-yield varieties contribute to
biodiversity? One argument was that the
cultivation of  high-yield rice varieties can enhance
biodiversity. Not all Lao households are self-
sufficient when it comes to rice production.
Households that are self-sufficient usually use high
yield varieties. In addition, the introduction of  high
yield varieties usually reduces or at least maintains
the area of land used for rice production: high
yield rice varieties give bigger harvests from smaller
areas of land and the remaining land can be used
to cultivate other species or can be left as natural
habitat. It was argued that this process can actually
enhance biodiversity at the farm level. This has
been the case in Bangladesh and Cambodia.
Although the germplasms of  local varieties are
kept in gene banks, so they can be reintroduced
when needed, some participants warned that if
high-yield varieties continue to be used on a larger
and larger scale, there is a risk of  losing traditional
varieties.

IRRI researches traditional and high-yield rice
varieties and provides seeds from these to farmers.
While high-yield varieties are diverse and grow in
four different ecosystems, traditional varieties
might be more resistant to natural catastrophes
(floods and droughts) and are important in
ensuring food security. Similarly, there should be
more emphasis on local breeds of  livestock, as
these have higher resistance to diseases.

A concern raised was that high-yield varieties often
require more pesticide and fertilizer inputs, an issue
that needs addressing.

Studies from Bangladesh showed no significant
difference in yields, when rice fields were sprayed
with chemicals. Pesticides however can prevent
catastrophe in the case of  pest outbreaks, and the
awareness of  farmers on use of  pesticides is of
utmost importance. Farmer Field Schools and
educational radio programmes can help in this
respect. A local pesticide survey showed that
chemicals already banned in neighbouring
countries are presently sold and used in the Lao
PDR.

It was stressed that it is governments who make
the choice to promote certain rice varieties and
that policy makers must be aware of  the
consequences of  taking such decisions.

Farmers also benefit from knowledge of
biodiversity and while there have already been
some awareness raising programmes at district
level, through the National Biodiversity Strategy
and Action Plan, more should be integrated into
socio-economic programmes. People in remote
areas also need more information on foods and
nutrition, specifically on the contribution of  fruit
and vegetables to a balanced diet, and on
processing and food preparation methods.

Household food security and nutrition are
important concerns of  both the Ministry of
Health and the Ministry of  Agriculture and
Forestry. The number of  poor districts and villages

C. Issues raised by participants during discussions

1. Food security and biodiversity linkages
and trade offs – the case of  high yield
varieties

2. Ecological Aspects

3. Awareness Raising

4. Food Security and Nutrition
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is high in the Lao PDR and the National Health
Survey shows an alarming level of  malnutrition.

In remote areas, seasonal forest foods are very
important due to their high carbohydrate and
vitamin content. Many types of  foods are available,
but it can be hard to convince people to choose
the foods which contain important micronutrients
and vitamins. Vegetables, for example, are an
important source of  iron. In remote areas, iron
deficiency is a major cause of health problems
such as anaemia. To promote good nutrition and
improve health, dietary guidelines need to be
developed based on seasonal availability. Further
research and more attention are needed to address
food intake and nutrition concerns.

NWFPs such as bamboo shoots hold great
nutritional and economic importance. While
households in remote areas consume limited
amounts of  vegetables, they often use more forest
products and are likely to have a diet rich in
vitamins, minerals and trace elements.

The importance of  linking rice cropping systems
with aquatic resources and livestock was stressed:
people cannot depend on rice alone. In
recognition of  the importance of  other crops,
some projects, for example BUCAP, announced
plans to extend their activities to crops other than
rice.

The social and demographic structure of  rural
communities is changing rapidly as more and more
young people move to urban areas. This process
will affect the future numbers of  farmers and to
safeguard food security, exit strategies are needed
for rural populations.

Non-farming income, for example from NWFPs,
enables many people to buy food. Some
households face rice shortages for several months
each year, and NWFPs, livestock, aquatic resources

and other sources of foods and income are often
traded to buy rice. For example, bamboo shoots
can be harvested all year round in the Lao PDR
and families collect bamboo for both consumption
and export to Thailand and China. It is estimated
that households earn between one to three million
Kip per year from bamboo shoots.

The study and analysis of  gender roles in NWFP
activities is of  utmost importance as it is usually
women who collect and prepare food items from
the forests. Nutrition education should be targeted
at both men and women.

The issue of  project sustainability was also
addressed during the symposium. In some
projects, for example the FAO home garden
project, farmers sell their products and then use
the money to expand their activities. That project’s
close proximity to Vientiane Capital has made it
an ideal demonstration site, enabling staff  to
promote the success of  the home garden idea to
NGOs and other projects working throughout the
Lao PDR.

5. Socio-Economic and Gender Perspectives
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The Second Lao Symposium on Food Security, “Biodiversity for Food Security”, was held on World Food Day 2004 at
the Ministry of Agriculture and Forestry in Vientiane.  More than 100 participants from the government, donor
agencies, NGOs, international organiszations and the media attended to discuss the links between biodiversity and
food security. Speakers came from FAO Headquarters in Rome, IRRI in the Philippines, the National Agriculture and
Forestry Research Institute, SNV, IUCN, the Lao Swedish Upland Agriculture and Forestry Research Programme, the
Science, Technology and Environment Agency and the Biodiversity Use and Conservation Programme in Asia
(BUCAP).

The presentations covered all components of agricultural biodiversity, which are also included in the National
Agricultural Biodiversity Programme: 1) crop and crop associated biodiversity; 2) livestock biodiversity; 3) Non-Wood
Forest Products (NWFPs) and other terrestrial food resources; 4) aquatic resources; and 5) household agriculture
production systems (home gardens). Specific attention was given to rice in view of its crucial importance in the Lao
PDR and in celebration of the International Year of Rice. Strategies and initiatives for biodiversity, and specifically for
agricultural biodiversity, were presented to explore the relationship between food security and biodiversity
conservation.
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