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Again a double issue of the ILEIA Newsletter, this time full of 
interesting articles and information on ‘seeds for agrobiodiversity’.
The Newsletters looks at how farmers, often in collaboration with
development workers and researchers take special measures or 

participate in research 
programmes to try and stop the
loss of agrobiodiversity; select and
breed new crop varieties and

improve seed management. There is information too on the heated
genetic modification debate and on patenting and intellectual 
property rights. Those wishing to go further into these should turn to
the Top 5, Sources, WebWorld and Networking pages.

There is much more to write about agrobiodiversity, particularly the
genetic diversity of farm animals and ‘natural’ biodiversity in and
around the farm and in the soil. New information is being generated
daily. ILEIA wants to keep track of these developments and has
decided to open an agrobiodiversity dossier on the ILEIA Website
www.oneworld.org/ileia . You can read more about ILEIA’s Web
plans on our back page.

ILEIA has new funding, and the future of the Newsletter is assured 
for at least 3 years. Next year we will be back in our regular quarterly
schedule. You can read what is in store for ILEIA readers and 
correspondents on the back page. 

The ILEIA editors wish you, your family and friends a very sustainable
and happy THIRD MILLENIUM!

The editorial team

The authors give
an overview of
crop genetic 
diversity as a 
crucial element 
in total agrobio-
diversity. Farmers
need a certain
degree of genetic 
diversity for their
survival and
resilience, 
especially in 
marginal areas
where modern,
improved varieties

have not brought any profitability.
Finding the right mix between
(re)creating and conserving 
biodiversity and introducing
improved varieties is the big 
challenge. Formal, or institutional,
seed systems and farmers’ seed
systems operate parallel to each
other. Much can be gained by 
closer cooperation. Examples of 
innovative approaches, still rare,
need to be upscaled.
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Dear Readers

The challenge of collaboration 
in the management of crop genetic diversity

Conny Almekinders and Walter de Boef

ILEIA  is the Centre for Research and Information on Low-External-Input and Sustainable Agriculture. It
seeks to exchange information on LEISA by publishing a quarterly newsletter, bibliographies, and
books. ILEIADOC, the data base of ILEIA’s documentation centre, is available on diskette and on ILEIA’s
Homepage on Internet: http://www.oneworld.org/ileia. Also the ILEIA Newsletter is now available on
ILEIA’s homepage.ILEIA’s Collaborative Research Programme (mid-1995 to mid-1999) focused on
assessing the viability of LEISA technology systems. This assessment built on participatory technology
development, scientific studies and capacity building. Research took place in four areas of contrasting
potential in agro ecological and socio economic terms: the dryland savannahs of northern Ghana, the
high mountain valleys of Peru, the humid lowlands of the Philippines and on the semi-arid Deccan pla-
teau.

LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical and social
options open to farmers who seek to improve productivity and income in an ecologically sound way.
LEISA is about the optimal use of local resources and natural processes and, if necessary, the safe and
efficient use of external inputs. It is about the empowerment of male and female farmers and the 
communities who seek to build their future on the bases of their own knowledge, skills, values, culture
and institutions. LEISA is also about participatory methodologies to strengthen the capacity of farmers
and other actors, to improve agriculture and adapt it to changing needs and conditions. LEISA seeks to
influence policy formulation to create a conducive environment for its further development. LEISA is a
concept, an approach and a political message. 
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Small-scale farmers manage genetic 
variability through a variety of different
agricultural techniques. This article
describes one such technique, that of
maintaining varietal mixtures of a 
self-pollinated crop – in this case, rice.
Sierra Leonean smallholders maintain 
2 varieties in the same field not only 
as a risk avoidance 
strategy – the 2 varieties
together perform better
than alone - but also for
nutritional purposes.
Farmers adapt the 
composition of the seed
mixture from year to
year according to their
own preferences and
experiences.

16

Farmers’ management of
genetic variability in rice 

Biodiversity in agriculture: 
some policy issues

Genetic Resources Action International (GRAIN)

Biodiversity and farmers’ intimate knowledge
of it has made possible the evolution of agri-
culture. Today, as world agriculture industri-
alises, the irreversible destruction of biologi-
cal and cultural resources raises critical poli-
cy issues. This article explores current trends
in technology, trade and agricultural research
and identifies the problems of local farming
communities who, as custodians of genetic
resources, are working to develop sustainable
alternatives.
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In market agriculture there is an enor-
mous loss of biodiversity both on-farm
and in the wider environment. In

more favourable conditions, traditional
agriculture, highly diverse in functions,
crops and varieties (Altieri p14), has
evolved into agrarian systems dependent
on a few commercial crops and uniform
varieties with a narrow genetic base. This
development started with the introduc-
tion of the Green Revolution but contin-
ues today as the market economy encour-
ages farmers to adopt the most economi-
cally profitable crops and varieties. New
developments such as genetic modifica-
tion threaten to limit the choice between
varieties still further (GRAIN p8).

Organic market farmers in the
Netherlands are now complaining that
conventional seeds are increasingly diffi-
cult to get as seed merchants move into
the lucrative market of gen-tech seeds
(Minderhoud p11). The need for varieties
that are not genetically modified and are
less uniform has lead the organic move-
ment to initiate its own breeding pro-
gramme.

Small farmers affected
Small, market-orientated farmers in
regions where conditions are less favour-
able are most affected by these develop-
ments. They are unable to compete with
farmers in more favourable conditions
who can afford the use of expensive
improved seeds and they lack improved
varieties adapted to their diverse agroeco-
logical conditions. Soil degradation often
exacerbates the situation making farmers
particularly vulnerable to calamities such
as drought (Singh p12).

As subsistence agriculture is less affect-
ed by the market economy, the loss of
agrobiodiversity is much slower in agroec-
ologically complex and isolated regions.
Here, much traditional biodiversity and
indigenous knowledge can still be found
as indigenous culture and biodiversity are
strongly interdependent (COMPAS
Newsletter Vol.1-2 and Ramprasad p13).
However, where indigenous cultures are
disintegrating, biodiversity and the indige-
nous knowledge concerning its use and
management are disappearing as well.

International action
In this context small farmers in many
countries have organised themselves to

conserve what is left of their rich tradition-
al agrobiodiversity and are campaigning
against genetic modification, patenting
and the dominance of international 
corporations. They see these develop-
ments as a threat to their survival base, a
risk to food safety and in conflict with
their spiritual values. They are not alone 
in their opposition. There is growing 
international disquiet over the implica-
tions of genetic modification, resulting in
political actions (Minderhoud p10).

In-situ conservation
In this issue you will find examples of
initiatives to conserve and develop agro-
biodiversity, especially in regions with less
favourable agricultural conditions. Several
articles deal with such initiatives and 
related indigenous knowledge (Boncodin
p23), seed fairs (Neuendorf p24 and
Scurrah p26), a biodiversity register
(Utkarsh p28) and community seed banks
(Demissie p30). Still, as Boncondin and
Vega (p30) rightly argue, farmers will only
conserve genetic resources if they attach
value to them. Adding economic value to
(agro)biodiversity, as in the cases present-
ed by Terrazas et al (p32) and Gerrits
(p34) will contribute to its sustainable use.

Crop development
However, conservation of agrobiodiversity
is not enough. Seeds degrade and condi-
tions and opportunities for agriculture
change. This means that genetic resources
have to be adapted and constantly
improved. Seed selection and breeding for
crop improvement are traditional practices
but farmers do not always have enough
skill and knowledge to keep up with
changing needs. The scientific insights and
breeding techniques of the formal sector
could help farmers improve their efforts. 

However, the formal sector is mainly
interested in commercial agriculture. The
varieties developed by the formal sector
are often unsuitable for the diverse agroec-
ological conditions and needs of small
farmers. To improve genetic resource
management in less favourable conditions,
much can be gained by strengthening 
collaboration between the informal and
formal sector (Almekinders et al p5). 

Farmers and scientists collaborate
Scientists try to understand how tradition-
al farmers manage their genetic resources

(see Mekbib p15; Longley p16; Soleri p18
and Song p20). Participatory development
approaches build on these indigenous
skills. The experiences gained with partic-
ipatory seed selection and participatory
breeding (Ceccarelli p36; Wright p38;
Sthapit p40; CBDC p48 & Yap p47) 
demonstrate this potential.

Towards integrated systems
Seed conservation and crop improvement
are important in maintaining and broaden-
ing farmers’ choice as far as crops and
varieties are concerned but to really
increase and make functional use of bio-
diversity farmers have to reconstruct and
develop (traditional) integrated agricul-
ture. As Altieri (p14) indicates, integrated
agriculture (agroecology/LEISA) is the best
option for subsistence farmers who inter-
mittently produce for market and who
wish to increase biodiversity and the resil-
ience, productivity and sustainability of
their farming system. 

This can also be an effective approach in
commercial agriculture. But, farmers who
become fully involved in commercial
farming not only loose their seeds but also
their knowledge about integrated farming.
As scientists have little experience with
integrated agriculture, collaboration
between the informal and the formal 
sector becomes crucial to its regeneration
and development as the case of the 
‘Eco-Papas’ project in Ecuador shows
(Frolich et al p44). 

However, where labour costs are too
high, integrated agriculture may not be
a viable option. Where this is the case,
what approach should be followed to
increase biodiversity in commercial agri-
culture? The articles do not provide
many indications on how to resolve this
fundamental problem nor on how much
and what type of biodiversity is really
needed in particular situations.
Apparently the last word on agrobiodi-
versity has not yet been said!

■

Coen Reijntjes

Several controversial issues have emerged in the current public debate on the management
of genetic resources in agriculture. These include genetic modification, patenting and the 

loss of agrobiodiversity. This Newsletter focuses primarily on biodiversity in crop production
but not without looking at the other two issues as well. As an introduction to the subject,

Conny Almekinders (guest editor for this issue) and Walter de Boef (p5) discuss the institu-
tional setting of plant genetic resource management and the new developments taking place.

Seeds for agrobiodiversity
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Crop genetic diversity is only one
part of total agrobiodiversity. It
refers to the diversity of crops and

the diversity of varieties within crops 
(see Box). Crop improvement has always
played a central role in agricultural 
development. It is now widely recognised
that crop and seed improvement in recent
years has resulted in both success and 
failure (Tripp 1996).

Improved varieties of the major food crops
have been particularly successful in more
favourable and uniform agricultural areas,
such as the irrigated rice systems of South-
east Asia. In these areas, farmers replaced
their diverse local varieties with a few
genetically improved varieties. These

required an increased application of chem-
ical inputs. The combination of reduced
crop genetic diversity and the application
of fertilisers and chemical crop protection
has made these systems vulnerable and in
many cases unsustainable.

In more marginal and heterogeneous
areas, farmers still manage important port-
folios of crops and varieties. In some areas
farmers adopted improved varieties in one
or more crops to partially replace local
varieties - sometimes even increasing the

number of varieties grown. In other areas,
particularly the most marginal and hetero-
geneous ones, improved varieties have not
brought much gain. 

Farmers in these environments have
benefited little from agricultural develop-
ment. In many countries, national agricul-
tural system of research and development
are seriously hampered by shrinking funds
and this has made it more difficult to
address the diverse needs of farmers in
resource-poor areas.

At the same time global political and leg-
islative frameworks obstruct the free avail-
ability and use of genetic diversity (GRAIN
p9). The forces behind developments in
biotechnology, patenting, and the com-
mercialisation of genetic resources are not
driven by a concern for the development
of local farming communities and the
influence of multinational companies seri-
ously threaten the way farmers use their
genetic resources.

Pioneering farmers, researchers and
development workers are looking for
alternative ways to improve crops and
seeds. By restoring diversity farmers
become less vulnerable to pests and 
diseases, inputs can be reduced and
household needs can be met more easily.
Diversity also increases farmers’ resilience
to unexpected environmental and eco-
nomic change. 

This issue of the ILEIA Newsletter
presents a range of such initiatives. One of
the lessons to be drawn from them is the
similarity in their focus: they all address
the diverse needs of farmers in varied and
location-specific conditions. Another les-
son that emerges from these experiences
is the need for collaboration between
farmers and professionals.

Two systems
Below, we describe the use and manage-
ment of plant genetic resources (PGRs)
from an institutional perspective (Fig.1).
This model proceeds from the farmers’
role. We also consider an ‘institutional
system’ of PGR management. The two-
system model is a simplification of reality
that varies from place to place and from
crop to crop. It also varies between rich
and poor farmers in a community and over
time. We use a model to identify the
opportunities and possibilities where the
institutional system can support farmers
because reality is so complex.

Farmers’ system
Farmers have always been - and still are -
the principal managers of agrobiodiver-
sity. Farmers select crops (usually a diver-
sity of species) and varieties (genetic varia-
tion within species) to plant, store and
select seeds for replanting. (Figure 1).

The challenge of collaboration in the
management of crop genetic diversity
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Conny Almekinders and Walter de Boef

Agrobiodiversity defined
Agrobiodiversity can be defined as that part of bio-
diversity on which man directly depends for food,
fuel and fibre, including plants, animals, trees and
other organisms that are of direct importance to 
agricultural production. There is ‘planned’ or 
‘intentional’ biodiversity in the form of crops and 
varieties. And there is 'associated', 'incidental' or 'un-
planned' biodiversity which includes pollinators, pests
, parasites, predators, competitors and soil organisms.
Following the definition of biodiversity (UNCED
Convention on Biological Diversity, 1992), agrobio-
diversity also encompasses (agro)ecosystem diversity
represented by hedgerows, ditches, field margins,
hillsides and humid depressions. These ecosystems
within a farm are often essential for many of the
organisms that interact with the crop or livestock.



Farmers producing their own seeds are
involved in crop development (selection
of the varieties and seeds) and the mainte-
nance of genetic diversity. Simultaneously,
they manage plant genetic resources in an
integrated way and for a variety of purpos-
es (Almekinders & Louwaars 1999).
Farmers’ selection, in combination with
natural processes such as genetic muta-
tions, crossings between varieties and
wild relatives, and the influence of the nat-
ural environment, form a system of contin-
uous crop evolution. The system has
resulted in domesticated and cultivated
varieties of a range of crop species (Harlan
1995; Wood 1999). Studies show that
farmers’ systems are complex and poorly
understood (Longley and Jusu, p16; Soleri
et al p18).

The institutional system
The institutions involved in crop conserva-
tion (gene banks), improvement (breeding
programmes) and seed supply form a PGR
system that functions parallel to the
farmers’ system (Fig 1). The institutional
system developed after ‘genes’ were dis-
covered and knowledge about the pos-
sibility of manipulating plant characteris-
tics through crossings increased
(Kloppenburg 1988). Breeding became a
specialised activity, taking place in
research stations and carried out by breed-
er-researchers. Gene banks were set up as
institutions to maintain collections of
genetic material for ready supply to breed-
ers. Seed programmes were designed to
disseminate breeders’ varieties to farmers
in the form of quality seed. A chain-like
organised institutional system developed
with clear mandates and less integration
than the farmers’ system. This system suc-
cessfully supported agricultural develop-
ment in Europe and North America and
was used as a ‘blueprint’ for agricultural
development in the South. In this ‘-
blueprint’ the role of farmers in crop
development, seed production and con-
servation has been totally ignored.

There are only two intentional points of
contact between these parallel but separ-
ate systems. One is the collection-missions
of gene banks to areas where farmers still
grow many traditional varieties and where
wild relatives occur. The second is during
the distribution of improved seed from the
institutional system to the farmers system. 
As mentioned earlier, the institutional
plant breeding system has not been very
effective where agroecological environ-
ments are more variable and the needs and
preferences of farmers more diverse. As
Ceccarelli (p36) explains, this is because
farmers needs are not well understood,
there are too few genetically uniform
products for on-farm testing, and selec-
tions are made on station where condi-
tions are quite different from the farms in
the target environment.

Conventionally, seed programmes are
required to supply seeds of improved

varieties, ie the products of breeding pro-
grammes. In many situations these
improved varieties are unattractive to
farmers because of the mismatch between
breeding and farmers’ needs. In other situ-
ations they are only acceptable when
accompanied by subsidised inputs.
Conventional seed programmes are also
handicapped by the, often good, quality of
farmers’ seed. Most farmers have no rea-
son to buy new seeds unless they loose
their seed, want to try a new variety or
grow hybrid varieties of maize or vegeta-
bles. Seed programmes have overestimat-
ed farmers’ interest in buying seed particu-
larly in the case of self-pollinating and veg-
etatively propagated crops. Accessibility
and the remoteness of agricultural produc-
tion areas add to the problems of distribut-
ing seed from the institutional sector.
Given these constraints it is not surprising
that seed programmes - often copies of
‘western blueprints’- were, in general, not
successful.

Conservation or development?
The value of conserving the genetic diver-
sity still cultivated in traditional systems is
undisputed (Box 1 p29). It is becoming
increasingly clear that farmers in both
high and low potential areas will always
need genetic diversity to buffer them
against environmental hazards, changing
market conditions and as insurance for the
future. The challenge is to combine devel-
opment with the maintenance of genetic
diversity. The Green Revolution intro-
duced improved varieties, which replaced
a wide range of local materials, often
reducing the number of varieties planted.
For most breeders this is an accepted 
‘trade-off’. Selection of the best variety
leads to the elimination of several others
that perform less well. The selection of the
best genotype in a variety (or elimination
of the undesirable ones) reduces genetic
diversity in a landrace. Because of this

trade-off, many consider that the mainte-
nance of genetic diversity cannot be 
combined with crop improvement. 

Complementarity
Closer evaluation of the farmer’s system
and the institutional system makes clear
that both have their own strengths and
weaknesses. Actually, the two systems are
quite complementary. The institutional
system has had many opportunities to sup-
port the farmers’ system (Almekinders &
Louwaars 1999). History shows, however,
that support will not be effective if offered
as a standard package, unadapted to loca-
tion specific conditions and preferences.
The contributions in this Newsletter show
the potential of decentralised approaches
that build farmer and NGO participation.
In the following sections we examine sup-
port in three conventional areas of inter-
vention: seed supply, crop development
and the conservation of genetic diversity.

Support to farmers’ management
Better linkage between farmers’ and insti-
tutional systems offer opportunities for
combining the strengths of both systems.
Through such linkages the needs of
farmers’ can be better addressed. There
are several examples in this issue that
show how such linkages increase the avail-
ability of suitable crop genetic diversity
and farmers access to it. Such activities
also increase the effectiveness of the insti-
tutional system by making it possible to
address farmers needs more effectively.
Key objectives of the Community Bio-
diversity Development and Conservation
programme (CBDC) include exploring
opportunities for linking the farmers’ and
the institutional system (p42).

Seed production and exchange
Use of seed produced on-farm or obtained
from relatives, friends or other informal
channels is by far the most important seed
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Figure 1 Farmers’ and institutional system of management of plant genetic resources
(adapted from De Boef et al, 1997 and Almekinders & Louwaars, 1999)



source for agriculture in developing coun-
tries, and is also important in many indus-
trialised countries as well. 80% of all seed
in developing countries are estimated to
be produced on-farm. This percentage var-
ies strongly from crop to crop tending to
be high in crops such as barley that is self-
pollinating and whose seed stores relative-
ly well and much lower in crops such as
beans or Bambara groundnut where dis-
eases and local storage problems create
difficulties. In maize, a cross-pollinating
crop, the availability of on-farm seed
depends very much on access to and adop-
tion of improved open pollinated and
hybrid varieties (Almekinders et al 1994).

Support to on-farm seed production
can, for example, try to improved storage
practices or seed health (eliminating dis-
eased plants, selecting seed from healthy
plants, promoting cultivation practices to
suppress diseases). Another important
area of support relates to variety mainte-
nance, ie seed production and selection
practices that maintain variety characteris-
tics and genetic potential through positive
and negative mass selection (Almekinders
& Louwaars 1999). Such support activities

are particularly useful for landraces. Seeds
from these varieties are usually not avail-
able from institutional sources and quite
often a mass selection can improve the
yield of landraces.

Another important element of the local
system is seed exchange between farmers
(Mekbib p15) Seed exchange and sponta-
neous crossings between varieties and
wild and cultivated relatives are the most
important mechanisms ‘feeding’ the local
gene pool with new materials and charac-
teristics thus keeping it dynamic and
diverse. Seed fairs, for example, are tradi-
tionally important events that facilitate
seed exchange between farmers and com-
munities and ensure access to a diversity
of seed (Scurrah et al p27; Neuendorf p24;
Abebe Demissie p30).

Crop improvement
The development of landraces from wild
species by farmers’ selection illustrates
that local crop development is an effective
system of crop improvement. The weak-
ness of the farmers’ system is also appar-
ent. It is a dynamic system, with important
genetic variation within and between

landraces, but it is also a system with
restricted opportunities for acquiring new
exotic materials or genes. Introduction of
resistance genes that are not available in
the local gene pool almost inevitably
requires support from the institutional sec-
tor. But, as Ceccareli (p36) notes, the
introduction of varieties bred by breeders
in a centralised breeding system does not
necessarily give  satisfactory or optimal
results. Participatory plant breeding (PPB)
approaches are a promising alternative in
which farmers’ knowledge and capacity
are combined with breeders expertise and
access to materials. In this Newsletter
Sthapit and Jarvis (p40) outline the rela-
tionship between in situ conservation and
participatory breeding. 

Conserving crop genetic diversity
The experiences presented in this
Newsletters show that opportunities for
supporting the agricultural development
of small-scale farming do exist and does
not have to involve the eradication of the
diversity farmers already have and which
they apparently need.

Farming households need genetic diver-
sity for many reasons. With increased mar-
ket integration, farmers tend to specialise,
use less crop diversity and become out of
touch with their cultural traditions. Since
many of these are closely related to the
rich use of biodiversity, maintaining local
knowledge and culture can support the
sustainable management of genetic and
other resources.

The challenge now is to move from the
innovative, but relatively isolated project
activities of professionals and farmers to a
situation in which these approaches are
scaled-up and become normal practice in
formal and informal, national and interna-
tional institutions. This is not an easy chal-
lenge and requires the flexibility and will-
ingness of professionals in government
and non-government organisations to
cooperate with farmers and other institu-
tional actors. Contributions in this issue
aim to share experiences that may serve as
a basis for further experimentation and
the implementation of activities that sup-
port the use of genetic diversity in
farmers’ fields.

■

Conny Almekinders, CPRO - Centre for Genetic
Resources, The Netherlands, P.O. Box 16, 6700 AA
Wageningen, The Netherlands.
Walter de Boef, Royal Tropical Institute, Mauritskade
63, 1092 AD Amsterdam, The Netherlands. 
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Biotechnology - a bundle of tech-
niques used to exploit life forms
and processes - is as old as the first

loaf of leaven bread or the transformation
of milk to yoghurt. What is dramatic about
modern biotechnology is the technical
sophistication that allows the selective
manipulation of genetic material and the
transfer of genes, not only between varie-

ties but also between all plant, animal and
microbial species. Proponents argue that
biotechnology will solve mankind’s food,
energy, medical and environmental prob-
lems. However, concern centres on the
fact that transnational food, pharmaceuti-
cal and chemical corporations (TNCs)
now control biotechnology research.

Former agrochemical giants have con-
verting themselves into “life-science” com-
panies, eager to broker between humanity
and nature. Since 1996, the sector has
spent some US$ 34.3 billion to ensure con-
trol of the seed market which is currently
worth US$ 30 billion (Assinsel’s World Seed
Statistics). TNCs develop uniform products
that give high returns but produce mono-
cultures, homogeneous farming practices,
severely decreased biodiversity, and far-
reaching environmental damage. In bio-
technology, the rush towards private sector
collaboration has lead to the reorientation
of public R&D programmes to meet the
needs of agroindustry while ignoring the
diverse interests of wider society.

One of the hottest items in agricultural
biotechnology research, for example, is
the development of herbicide resistant
crops. Between 1996 and 1998, the num-
ber of herbicide resistant, genetically engi-
neered crops rose from 23%-71%. In the
same period, however, the proportion of
genetically engineered crops with insect
resistance traits decreased from 37% to
28% and the number transgenic crops
with other agronomic traits (virus or
insect resistance) fell from 40 to 1%.  The
biotech industry claims that herbicide
resistance makes it possible to reduce the
adverse effects of broad-spectrum herbi-
cides (which kill anything green). One
obvious effect has been the stimulation of
stagnating farm chemical sales and the
encouragement of further dependency.
Through patents and the development of
plants with sterile seeds, the biotechnolo-
gy industry tries to prevent farmers and

competitors from reproducing genetically
modified seeds.

Patents for maize
Recent changes in maize illustrate these
trends. One of the world’s main biotech-
nology reviews, Derwent Biotechnology
Abstracts, reported in 1998 that 333 pat-
ents for transgenic maize plants had either
been applied for or granted. An examina-
tion of patents indicates that R&D efforts
are focusing on (Table 1):
• Miscellaneous genetic engineering

methodologies including the use of pro-
moters, the control of gene expression,
or technologies with multiple practical
applications.

• Agronomic characteristics particularly
pest (mainly insect) resistance with
nearly two-fifths of the patents covering
the use of the crystal protein of Bacillus
thuringiensis. Herbicide tolerance, dis-
ease resistance and environmental stress
- mainly drought and salinity – are traits
much favoured by patent applicants.

• Altering the plant’s reproduction.
Pioneer has led efforts to obtain male-
sterile maize plants that would reduce
the cost of producing maize hybrids.
Considerable effort has been invested in
altering flowering. Apomixis, or repro-
duction through asexual seeds, has the

potential to get small farmers to switch
to high-external input dependent
hybrids by allowing them to re-plant
their seeds with no loss of hybrid vig-
our. The inclusion of this reproductive
mode in maize has been patented by
three public institutions: USDA, CIM-
MYT and ORSTOM.

• Product quality or content of transgenic
maize. Maize starch is transformed into
food and industrial products including
the high fructose syrup used by bever-
age companies for sweetening and ethy-
lene for petrol. Modifying starch con-
tent is, thus, one important research
focus. Pioneer Hi Bred, DuPont and
Monsanto lead seed company efforts to
turn maize into a better source of pro-
tein for cattle and research is also being
carried out into the lignin, vitamin and
phitases content of maize. Maize is
becoming a “pharmactory” as patents
are taken on maize plants that produce
vaccine and human proteins.

Patents are concentrated in a small number
of corporate hands (e.g. Du Pont/Pioneer
17% (55 patents), Novartis 11% and
Monsanto 8%). By March 1999, after an
unprecedented wave of corporate mergers
and acquisitions, 47% of the 333 patents on
maize now belong to the 6 agrochemical

GRAIN
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Table 1: 362 claims made in 333 patents applied or granted on transgenic maize.

TRAIT CLAIMS % LEADING COMPANIES
Agronomic characteristics 162 45 NOVARTIS
Pest resistance 53 15 Novartis

• Not Bt 31 9 DuPont/Pioneer, Novartis, Monsanto
• Bt 22 6 Novartis

Disease resistance 58 16 Novartis, DuPont / Pioneer
• Bacterial and general 22 6 Novartis, DuPont / Pioneer
• Fungal resistance 19 5 DuPont / Pioneer, Novartis
• Viral resistance 17 5 Novartis

Herbicide tolerance 32 9 Novartis
Stress resistance 19 5 Japan-Tob, Monsanto
Plant reproduction 28 8 DuPont / Pioneer
Male sterility 17 5 DuPont / Pioneer
Altered flowering 9 2 Univ. of California, Cold Spring Harbor Lab.
Apomixis 2 1 ORSTOM-CIMMYT, USDA
Product quality 82 23 DuPont / Pioneer
Starch content 36 10 DuPont / Pioneer, Monsanto
Protein content 21 6 DuPont / Pioneer
Oil content 16 4 DuPont / Pioneer, Monsanto
Other content 9 2 Miscellaneous
Crop improvement 10 3 Miscellaneous
Genetic engineering techniques 57 16 Novartis, DuPont / Pioneer, Monsanto
Others 23 6
Total traits 362



giants that control agricultural genetic
engineering. A group of smaller companies
and public institutions – including univer-
sities – also have important claims on
maize. In total, the top 19 patentees 
control 66% of all patents applied for or
granted on transgenic maize.

Terminator seeds
Novel biological means have also been
used to gain corporate control over the
first link in the food chain - the seed. 
New biotechnologies, controlled by 
corporations, allow the engineering of
crops that kill their own seed in the sec-
ond generation making it impossible for
farmers to save and replant. The Rural
Advancement Foundation International 
(RAFI) has dubbed this genetic sterilisa-
tion invention “Terminator Technology”
and has analysed its serious social, eco-
nomic and environmental implications 
(RAFI 1998). Companies are now working
on controlling several important genetic
traits with a number of external chemical
catalysts. The six, transnational agroindus-
trial firms that control almost 100% of the
biotech transgenic seed market will domi-
nate these new technologies. Their ability
to insert and externally manipulate vital
DNA sequences within crops - and 
possibly insects and livestock - threatens
the sovereignty of nations over their 
agriculture and biological resources.

Intellectual property rights
Can genetic engineering feed the world or
should it be banned? As this heated debate
gathers momentum another issue is 
waiting to explode. Should biodiversity -
key resource of the billion-dollar biotech
industry and basis for the survival of many
in the Third World - be patentable? At the
moment industrialised countries allow 
scientists to claim legal rights to genes and
indigenous knowledge plucked from the
biodiversity-rich tropics. The rationale for
this “biopiracy” is that what comes from
the rainforests of Ecuador or farms in 
Sri Lanka is “natural” and unpolished,
while that produced in a lab is “a product
of science” and should be patented as an
invention.

The battle for and against patenting life 
- plants, animals, and now human genes –
is a fierce one. Arguments against life 
patents centre on ethical and religious
concerns, ownership, cost, and definitions
of innovation. The Uruguay round of the
General Agreement on Tariffs and Trade 
(GATT) negotiations was a particularly
tough struggle. It resulted in agreements
on intellectual property (TRIPS) and the
establishment of the World Trade
Organisation (WTO) to implement them.
TRIPS (Trade-Related Intellectual Property
System) requires countries to provide pri-
vate ownership rights on plant varieties or
face hostile action from trading partners.
The forthcoming TRIPS review will be the
next challenge in the life patents battle.

Delegations from developing countries
assert their right to protect their people’s
biodiversity and indigenous knowledge
and argue that TRIPS should allow coun-
tries to exclude these from intellectual
property law. The conflict between the
Convention on Biological Diversity (CBD)
and TRIPS has escalated fast particularly in
Southern countries. The CBD insists that
intellectual property rights (IPRs) should
not run counter to the Convention’s objec-
tives, namely the conservation and sustain-
able use of biodiversity.

Problems with TRIPS
TRIPS is problematic. First, studies show
that IPRs encourage genetic erosion in
agriculture in several ways. They stifle the
flow of information and germ plasma; pro-
mote uniformity in breeding and exclude
farmers from the commercial seed market.
TRIPS could be undermining the CBD.

Second, the CBD is rooted in the 
principle that benefit from using genetic
resources should be shared. However,
TRIPS promotes the privatisation of 
genetic resources, not benefit-sharing. 

Third, CBD supports the rights of local
communities, while TRIPS supports the
rights of formal scientists and TNCs. In
recent months, countries in Africa, the
Caribbean, Europe and the Pacific have
made clear they want CBD to take legal
precedence over TRIPS. This means
changing the TRIPS. Agreement to comply
with CBD, not the other way round, as
Northern delegations would like. 

If the amendments demanded by the
United States government are carried, 
patenting plants and animals will have to
be legalised in all WTO member states. All
members would then have to implement
both TRIPS and the 1978 UPOV Act
(Union de Protection d’Obtention
Végétale), which gives breeders exclusive
ownership over the commercial use of
varieties for the purpose of production
and sale.

Patenting life is unacceptable to many 
in both the North and South. They cannot
compromise on this principle. Many
NGOs wish that governments were less
obsessed with IPRs and more prepared to
encourage socially responsible research
through fiscal schemes and incentives for
community-controlled public research.
These would not preclude the sharing 
of knowledge and would be far more 
democratic and supportive of sustainable
development than IPRs.

The “Biodiversity out of TRIPS” position
complements the campaigns of those
farmers’ organisations that argue that agri-
culture should be taken out of the WTO.
Biodiversity and agriculture go hand in
hand. As Weeraphon Sopa of Thailand’s
Forum of the Poor stated at the recent
Asia-Pacific Economic Cooperation sum-
mit, “Industrial agriculture and patenting
of seeds take away the people’s freedom
to produce their own food.” Trade 

liberalisation agreements on agriculture,
investment and IPRs have to be resisted at 
both regional and sub-regional level:
APEC, FTAA (Free Trade Agreement of the
Americas), in South Asia, in Central
America within MercoSur, and at the 
global level (WTO, OECD, the World Bank
and the UN).

Achievements
The increased awareness of the impor-
tance of biodiversity and the role of local
communities in its conservation and use is
an important achievement. National sove-
reignty over biodiversity and community
rights now needs to be reinforced. TRIPS
is a cunning trap: it invites countries to
devise sui generis legislation in a seeming-
ly open manner but it is clear that any sui
generis law tabled as TRIPS compliance
has to be an intellectual property system.
There have been considerable achieve-
ments in developing community rights:
the OAU’s Model Law for Africa; the
Philippines’ Community Intellectual
Rights bill; the Indigenous Peoples’ Rights
and Traditional Medicine Acts; Thailand’s
three community biodiversity rights bills,
and the new call for a Mesoamerican and
Caribbean Convention for the Protection
of Community Intellectual Rights. While
not yet perfect, these show that alterna-
tives are emerging and they should not be
curtailed by calls for industrial-style plant
breeders’ rights.

Conclusion
Biodiversity conservation and improve-
ment is an integral part of daily life for
those practising LEISA. By definition,
LEISA is only sustainable if it incorporates
the widest variety of soil, plant and animal
life, and works to strengthen indigenous
knowledge and management systems
based on local biodiversity. This diversity
allows local farming systems to recycle
nutrients, reduce pest and disease prob-
lems, control weeds, and handle climatic
stress while producing nutrient-rich foods
and meeting other livelihood needs.
Diversity - both biological and cultural - is
basic to these farming systems. Any
national policy environment that seeks to
sustain this diversity will need to exclude
patent-type legislation on plants and ani-
mals, broaden democratic control over
biotechnological research and introduce
anti-trust legislation to limit the power of
corporations seeking to control the food
system.

■

Genetic Resources Action International (GRAIN),
Girona 25, Pral., E-08010, Barcelona, Spain.
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KRRS farmers

protest 

outside Cargill, 

Amsterdam, 

May 1999

Green Caravan
Challenges

Gene Giants

The green shawls and banners of
KRRS farmers contrasted sharply
with Cargill’s austere harbourside

building when members of the
Intercontinental caravan launched their
protest against the growing power of 
the agrarian multinational last Spring in
Amsterdam. Several hundred farmers from
all over India used their savings, communi-
ty funds and farmers’ union money to
make the journey to the West.

To Professor Nanjundaswamy, president
of KRRS, the Intercontinental Caravan
(ICC) was an attempt to bring Western
decision makers and public closer to the
realities facing small farmers in the South.
They brought “to the North the views of
the South on systems of exploitation impo-
sed by Western governments, the WTO,
and multinational corporations” because
their livelihoods were at stake.

Travelling in buses equipped with 
telephones and email they brought across
their political and ethical message with
emotional force as they lobbied Cargill and
Pioneer Hi Breed in the Netherlands,
Monsanto’s Technical Centre, in Belgium,
OECD in Paris, WTO in Geneva and the EU
in Brussels. The climax was a mass protest
at the G8 conference in Germany.

Seed satyagraha
For many Indian farmers Monsanto 
epitomised the stranglehold multinational
conglomorates have over agricultural
resources in the South. The way genetical-
ly modified products and seeds were
being introduced into India raised issues
of permission, information, monitoring
and control. These had largely been 

ignored until Operation Cremate
Monsanto was launched by the KRRS and
28 trial fields of GM cotton were burnt.
The Ministry of Agriculture has now 
banned further Monsanto trials. For
Kumud Chowahary who left her family
and farm in Gujarat to join the caravan 
the problem is simple and personal: “Kill
Monsanto before it kills families like
mine”. Others like Lal Shankar Upadhyaya,
Vice President of Gujarat Khedut Samaj
sketch a wider context, the “fight of indi-
genous agriculture and market systems
against Northern dominated gene tech-
nology and free market.”

Gene giants
The Farmers Caravan protest coincided
with a spate of mergers in the gene industry
that further concentrated technologies and
patent rights in the hands of a few gene
giants. Monsanto’s portfolio illustrates the
type of dominance protested by the Indian
farmers. Ownership of Delta and PineLand
with patents for terminator technology;
ownership of Roundup (25% of US soyabe-
ans produced from Roundup ready seed);
control of 45% of the US corn seed market;
grain trading and food processing capacity
through takeover of Cargill and, through
Unilever shares in the hybrid wheat market.
In 1998, when Dupont bought Pioneer 
Hi-bred the Wall Street Journal observed
that the US seed industry had been 
effectively divided between Dupont and
Monsanto. As the gene giants grow, critics
point out, public sector seed breeders 
disappear and farmers have fewer choices.

GM issues
Indian farmers, aware of the consequen-
ces of these changes, want a public debate
on how to monitor GM crops. Problems
include cross-pollination, antibiotic resi-
stance, and resistance to broad-spectrum
herbicides and pesticides. The potential
dangers of GM maize, soya and potato
with high residues of amikacine and, glyp-

hosate in animal food must still be investi-
gated and the monopoly of agricultural
resources allow companies to further con-
trol farmers choices through patents, con-
tracts and crop and pesticide packages.

Bt Cotton
Bt cotton was major issue for Indian ICC
participants. Bt cotton produces a poison
that kills pests but, as farmers in Southern
India found, pests can develop such resi-
stance that even 50 times the recommen-
ded amount of pesticide is ineffective. Crop
failure, inability to repay loans and suicides
were reported. In the US similar resistance
was reported. 50% of GM cotton was dama-
ged by boll weevil and there was no increa-
se in production. Further, no steps were
taken to prevent cross- pollination.

Act now
The need for legislation, monitoring and
information on GMO is being stressed by 
an increasing number of organisations and
scientists. This year, for example, both
Nature and the Lancet have presented
research findings critical of GMOs; farmers
in America are preparing legal action
against Monsanto for not warning them
sufficiently of the possible risks of GM
seed and in Brazil farmers have rejected
GM soya. At the same time food producers
and supermarkets across Europe are
announcing they will not use or stock
foods containing GM material. This Spring,
with their Intercontinental Caravan, 
the farmers from India and Bangladesh
brought these concerns to the main 
centres of European policymaking and
industry. In meetings, interviews and
direct action they made it clear that it was
time for an urgent reappraisal of the
effects of GMOs on the safety and security
of the world’s food supply and the ecology
and culture of its farming communities.

■

Marilyn Minderhoud, ILEIA

“Seeds are the basis of every farmers existence.
To have free use of their own seeds of different
varieties gives farmers a basic economic inde-
pendence and ensures that their crops can adapt
to changing environmental circumstances” Prof
Mahanta Nanjundaswamy, Karnakata State
Farmers Association (KRRS), India.



In 1997, following an initiative by sev-
eral Dutch organic food merchants,
the Louis Bolk Institute  started work

on the Sustainable Organic Plant Breeding
project (SOPB). One of the results of that
project was Stichting Zaadgoed. Set up to
stimulate and increase the production of
organic plant breeding material, it also
concerns itself with policy and ownership
issues. Through its Dutch, European
(European Initiative for Organic Seed) and
international network Stichting Zaadgoed
stimulates the flow of information on seed
breeding activities including the on-farm
preservation of organic seed. It organises
workshops, and conferences, coordinates
research  and maintains an international
network of information on organic seeds.
It ensures that information lists, seed data-
bases and addresses are regularly updated,
lobbies for organic plant breeding at the
national and international level and seeks
amendments to the existing legislation on
intellectual property rights, registration
criteria, patenting, and licencing to stimu-
late the transfer of seed and plant material.

Dilemas in organic agriculture
Stichting Zaadgoed encourages the 
development of an organic plant breeding
programme. As the demand for organic
products grows, stricter controls are being
introduced to ensure integrety at each
stage in the organic agricultural chain. 
In 2001, EU legislation will be enforced 
to guarantee the authenticity of organic 
products from seed breeding to food 
processing. This has highlighted a dilema.
Organic agriculture cannot satisfy the
demand for more and varied seed bred in
an organic environment. At the same time
traditional seed sources are drying up as
conventional seed merchants move into
the lucretative market of genetically 
modified plant breeding material, and
gene-tech seed - unacceptable in organic
farming - takes hold of the world’s major
food crops. 

Unmonitored and modified
The Netherlands Association of Organic
Traders maintain that, unless action is 
taken, it will become increasingly difficult
to find non-genetically modified seed. The
danger of the unmonitored, widespread
use of transgenic seeds was emphasised in
a recent case brought against the US
Environmental Protection Agency (EPA)
by IFOAM and Greenpeace. The plaintives
alleged that the EPA had failed to carry out
environmental impact studies on seed
modified with the Bacillus Thuringiensis
(Bt) toxin although US farmers plant 
1.2 million hectares of Bt cotton, maize
and potatoes annually. They argued 
that, in undermining biodiversity and 
narrowing the genetic basis of the world’s
major food crops, an unmonitored, market
driven, transgenetic seed industry was a
threat to public health and food security as
well as to organic agriculture. 

Investors choose gene-tech
Modern plant breeding and gene technolo-
gy answer the needs of conventional agri-
culture and require heavy, long-term
investments. Plants must be high yielding,
uniform and capable of growing in the 
highly conditioned, large-field environ-
ment of chemical pesticides and fertiliser.
Small seed companies cannot compete
with the multinational conglomerates that
dominate this market and recent seed
company mergers have resulted in the 
disappearance of many of them. As the
types and varieties of seeds available 
decline, concern about the sustainability
and ethics of modern seed breeding 
practices grow. In this context the present
Dutch organic plant breeding programme
is taking shape.

Sustainable organic plant breeding
In the Netherlands organic food merchants
intervened directly in the problem of 
organic seed breeding. Their initiatives
took place in the favourable policy climate
of the government’s commitment to 
protecting the consumers right to GT-free
food. Their approach to the Louis Bolk
Institute - an independent research 
organisation with considerable experience
in organic and biodynamic agriculture - 
lead to setting up SOPB and Stichting Zaad-
goed.  

Diversity
The Louis Bolk Institute supports the defi-
nition of GMO as “organisms in which the
genetic material has been altered in a way
that does not occur naturally by mating or
natural recombination”. It views the
genetic modification of DNA as a one
dimensional and drastic intervention in a
plant’s genetic make up that destroys its
connection with the natural environment. 

By contrast organic farmers look for 
natural reproductive ability, an ability to
adapt independently to the environment,
and genetic diversity with respect for 
natural species authenticity and species
characteristics in their seeds. They prefer
to work with a mixture of varieties to
ensure sufficient diversity and economi-
cally feasible yields without exhausting
the natural resources of the farm and its
surroundings. Thus they require fairly 
heterogeneous varieties that are not only
capable of adapting to different regional
soils and climates but which are also 
resiliant to pests and diseases. 

Setting up organic plant breeding 
Any organic plant breeding programme
will be heavily dependent on farmers’
knowledge, initiative and participation.
Encouraged by the Louis Bolk Institute,
variety groups, regional extension groups
and national crop groups have been set up
to encourage communication between
breeders and farmers. In such groups
farmers as well other sector representa-
tives, consumers organisations, research
institutes, traders and conventional and
organic seed companies  can share experi-
ences and participate in trial and variety
assessments. Questions, needs and bottle-
necks can be explored with other mem-
bers of the chain and it becomes easier to
tackle issues such as breeders rights and
registration with the National Varieties
List. Such participatory approaches, how-
ever, are still new to many in the North
and there is much that can be learned
from experiences of participatory plant
breeding available in the South. 

SOPB and Stichting Zaadgoed want to
encourage many different types of breed-
ing programmes including organic pro-
grammes set up by conventional breeders,
programmes managed by specialist organ-
ic breeding companies and programmes in
which organic farmers carry out selection
in situ and in consultation with profes-
sional (organic) breeders. They maintain
that genetic diversity can be preserved
and developed if there is adequate 
diversity in breeding companies and 
programmes and if monitoring systems are
set up to ensure seed and plant material
are propagated in accordance with 
organic principals. 

■

Marilyn Minderhoud, ILEIA

Stichting Zaadgoed Louis Bolk Institute
Hoofdstraat 24 3927 LA Driebergen, The Netherlands;
Tel + 31 (0)343 517 815; 
Fax + 31 (0)343 515 611;
Email lammerts@louisbolk.nl www://louisbolk.org

Seed shortages threaten organic farming
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In 1989, large irrigated areas in the
Henwal valley were planted in rotation
with wheat and rice. Two varieties of

each crop were used. A considerable
amount of arable land in upper rainfed 
areas was also planted with soybean. 
Most farmers had made the switch to 
‘improved’ cultivation practices. The val-
ley, almost completely transformed, had

been converted into a virtual experimental
area for Government-sponsored agencies.
They conducted experiments and demon-
strations and farmers received ‘tested’
seeds of modern varieties with chemical
inputs and ‘improved’ implements. 

It was only a matter of time before this
genetic uniformity revealed its weakness-
es and destructive potential. In 1987-88,
the valley was struck by an unprecedented
drought followed by two years of pest
infestation. The modern varieties, with
their very narrow genetic base, were badly
damaged and farmers experienced some
of the worst days of their lives. 

Indigenous varieties re-introduced
Farmers confronted the crisis of genetic
vulnerability by collecting together the
indigenous seeds that had almost disap-
peared from the valley. Initially, they col-
lected seeds of 10 local rice varieties from
remote rural areas and re-introduced them
into their fields. These varieties performed

remarkably but pest problems persisted
even though the damage was less severe.

The following year, more farmers in the
valley opted for indigenous varieties.
Seeds produced during the first year were
distributed to other valley farmers and
another 35 indigenous rice varieties were
collected and cultivated. By the end of the
third year, a total of 110 local rice varieties
had been re-introduced, dramatically
increasing the genetic diversity in rice. By
1991, local rice varieties occupied nearly
90% of irrigated land in the valley. 

The ‘Save Seed Movement’
Farmers were satisfied with the results and
relieved they could exercise some control
over pests and unfavourable weather con-
ditions. They launched the ‘Beej Bachao
Andolan’ (Save Seed Movement) which
spread throughout the Garhwal. The Beej
Bachao Andolan searches, collects, re-
introduces, tests, distributes, and popular-
ises every indigenous variety of mountain
crop available. So far, farmers have re-
introduced 145 gentically distinct varieties
of rice, 110 of kidney bean, 9 of rice bean,
and 12 of amaranth.

Under the influence of modern agro-
techniques, farmers in the valley had given
up cultivating proso millet, pearl millet,
and sorghum. These crops have now been
re-established in their farming systems.
The free exchange of seed within the com-
munity has also been revived and has
proved to be a lifeline for traditional
mountain agriculture.

Old and new varieties compared
The Beej Bachao Andolan keeps record of
the performance of all local varieties and
compares them with the so-called high-
yielding varieties (HYVs) demonstrated by
external development agencies. Results
revealed that the average yield of local
varieties of rice was significantly higher
than that of HYVs. Thapachini, a widely
cultivated local rice variety, produced as
much as 5400 kg/ha. In comparable condi-
tions, but with additional recommended
amounts of chemical fertiliser, Saket-4, 
the best HYV, produced 4100 kg/ha. 
The GB Pant University for Agriculture and
Tecghnology conducted the experiments
with HYVs. 

HYV varieties produced more husk than
local varieties (grain husk ratio of 1.5:1)
which is of little use to mountain farmers.
Local varieties, however, produced more
edible rice grains and had a grain-husk
ratio of 2.6:1. Farmers in the mountains do
not only grow crops for grain. Straw is an
equally important by product and is used
for feeding livestock. The straw-grain ratio
is one of the factors that make local varie-
ties popular among farming communities.
Claims are also made for the rapid 
development potential of HYVs. However,
experiments have showed that in this 
feature too, local varieties outclass HYVs. 

It was because of the excessive external
intervention that put emphasis only on
HYVs of two major foodgrain crops that
led people to believe into ‘miracle’ seed.
Once the farmers experienced the ecolog-
ical vulnerability and other problems 
associated with the ‘miracle’ seeds they
started opting out of the Green Revolution
type of agriculture and switch over to
their biodiversity-based agriculture that
has been tested by them over millennia.

Recognition of the role of farmers
For generations, biodiversity in mountain
regions has been in the hands of tradition-
al farmers. Traditional systems of manage-
ment and traditional knowledge have
been the way farming communities have
developed and adapted their livelihood
systems to specific local conditions.
Recognising their unique role would help
stimulate farmers’ interest in conservation
activities. Projects on sustainability-orient-
ed biodiversity management could
encourage them to set up their own con-
servation movements, experiments, dem-
onstrations, and extension services, and
would also help farmers to strengthen
their creative networks.

■

Vir Singh, GB Pant University of Agriculture &
Technology, Hill Campus, Ranichauri 249 199, 
Tehri Garhwal, India. Vir Singh is one of the founding
members of Beej Bachao Andolan.

Traditional agrobiodiversity 
re-introduced by farmers
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A general view of the Henwal Valley 

in Garhwal Himalaya, India: in situ conservation 

of genetic resources



GREEN Foundation, based in
Bangalore, Southern India, strives
to conserve the agricultural bio-

diversity that is based on local culture and
knowledge. Activities to collect, multiply,
characterise, conserve and distribute 
traditional crop varieties like millet, gram,
lentils, fingermillet, rice and sorghum take

place in 50 communities. GREEN’s Bio-
diversity Conservation Centre is located in
Thalli, a rural area in Karnataka and here
subsistence agriculture is researched and
documented. Activities include food pro-
cessing, annual seed fairs, group training,
documentation, developing publications
such as seed catalogues and strengthening
indigenous knowledge. This article deals
with some aspects of the complex tradi-
tional seed system that is still existing in
many regions where subsistence ‘agri-
culture’ is dominant. 

Wild plants and food availability
An agricultural calender was drawn during
a participatory survey amongst women
farmers. This calendar was compared with
seasonal food avail-
ability, the jobs done
by men and women
and the rituals per-
formed. The calen-

dar showed that during the main rains
reserves of pulses and cereals were usually
low and the entire farming community
depended on the biodiversity of wild
plants for supplies of fruits, vegetables,
tubers, and shoots. For farmers, biodiver-
sity manifests itself in cultivated foods as
well as wild plants. Women in particular
have a special knowledge of wild plants. 

Food diversity is being threat as tradi-
tional genetic materials are replaced and
natural resources that act as reservoirs of
biodiversity are affected. This trend poses
a particularly dangerous threat to people
who depend on natural resources for sur-
vival for several months of the year. 

Women play a major role
The survey clearly illustrated the impor-
tant role women play in handling and con-
serving seeds. Seed selection by women is
a continuous activity and starts the
moment the crop comes into flower.
Working in the fields, they observe the
plants and decide which seeds to select.
They identify plants of good quality on the
basis of size, grain formation and their
resistance to pests and insects. To cover
the risk of drought, women select enough
seed to see them through two seasons.
They also decide on which method of
preservation should be used.

Rituals are essential
Seeds are seen as the sacred carriers of life
and are therefore surrounded with ritual.
These ritual also have their functional
aspects. Before seeds are taken into 
storage, for example, women ritually

evoke the forces essential for a good
crop during the coming growing 

season. This ritual is an important part
of seed preservation. In it, water is

symbolised by a winnowing pan, 
protection from pests by certain leaves

and soil fertility by cow dung. Weeds
are symbolised by grass. Some of

the leaves used in the ceremony
have insecticidal properties.

Lakkli leaves (Vitex negundo),
for example, are used when

paddy seeds are stored and
neem leaves are used as an

alternative when lakkli is
unavailable. 

In some cases paddy seeds are
mixed with the seeds of field bean
(Dolichus lablab) and mustard to

help preservation and Tur is mixed with
sand for the same reason. Sometimes
seeds are stored above the kitchen where
the smoke helps to keep the pests away.

Ceremonial germination test
Before sowing, a germination test or
Negilu Pooje will be conducted. In areas
where finger millet is grown this test takes
place at Ugadi or the Hindu New Year. 
A traditional, sacred combination of nine
seed varieties of cereals, pulses and oil
seeds are put in a shell together with good
manure. These are worshipped and
inspected after seven days. If there are
only a few shoots or these are too small,
the seeds of that particular variety are con-
sidered unsuitable for the next agricultural
season. The farmer will then exchange or
borrow seeds to replace them. It is consid-
ered improper to buy seeds with money. 

Sowing sacred seeds
Just before they are sown the women take
the seeds to the house deity where they
are worshipped. On their way to the field,
the woman carrying the seeds will visit
and make offerings to the seven village
goddesses who are known as the ‘Seven
Sisters’. Women also worship the draft 
animals and farming implements used in
sowing. 

None of the above procedures are 
followed for the seeds of high-yielding
varieties bought at the market. Local 
varieties are considered sacred whereas
high-yielding varieties are treated as being
impure. They are sent directly to the field
where only the men are responsible for
sowing them. 

For a fuller version of this article see
COMPAS Newsletter Vol 1-2, October
1999, pp 24-25.See also http://www.-
etcint.org/compas_newsl.htm

■

Vanaja Ramprasad, GREEN Foundation, 839, 
23rd main, J.P. Nagar II Phase, Bangalore 560 078,
India. Tel: +91 80 663 5963 ; Fax: +91 80 665 1729 ;
Email: nanditha@blr.vsnl.net.in

Women guard the sacred 
seeds of biodiversity
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GREEN (Genetic Resource Energy,
Ecology & Nutrition) is the bulletin pub-
lished by GREEN Foundation providing an
update on the activities of the organisation,
important events and publications. 

Cultivating Seed Links is a new CD-Rom
produced by GREEN Foundation describing
bio-diversity from an ecological, economic,
gender and cultural perspective. In a highly
informative way, using visual material and
traditional Indian music, one can learn about
biodiversity and the work of GREEN
Foundation. Agro-biodiversity conflicts and
on-farm conservation are also explained.
Costs US$30.

Ceremonial seed germination test



Traditional agroecosystems, based
on the cultivation of a diversity of
crops and varieties have allowed

traditional farmers to maximise harvest
security using low levels of technology
and with limited environmental impact.
Many Latin American agroecosystems are
small-scale, geographically discontinuous,

and occupy a variety of ecological niches.
Richly diverse, site-specific farming
systems are well adapted to local condi-
tions.

Plant diversity, generally in the form of
polycultures and agroforestry patterns,
characterises traditional farming systems.
Planting several species and varieties of
crops in a minimum risk strategy stabilises
yields in the long term, ensures dietary
diversity, and maximises returns.
Traditional multiple cropping systems pro-
vide 20% of the world food supply (Francis
1986). In Latin American tropics, most
crops are grown in polycultures and pro-
duce a higher combined yield than under
monoculture conditions (Francis 1986).
Yield variability in cereal/legume polycul-
tures is also low.

Many traditional agroecosystems are
located in centres of crop diversity and
contain populations of variable and adapt-
ed landraces as well as wild relatives of
crops. Traditional agroecosystems consti-
tute in-situ repositories of genetic diversity
(Altieri & Merrick 1987). Considerable
documentation exists on systems where
farmers, planting multiple varieties of each
crop, provide both intraspecific and inter-
specific diversity and enhance harvest
security.

Tropical agroecosystems consisting of
agricultural and fallow fields, complex
homegardens, and agroforestry plots often
contain more than 100 plant species per
field. Most diverse homegardens are in
reality a collection of domesticated and
semi-domesticated plants where perenni-
als like fruit trees are conspicuous fea-
tures. Homegardens are similar to a tropi-
cal forest, with diverse species and a
layered configuration.

Agroecosystems and nature 
Most studies of traditional agriculture
focus on the productive units where crops
are grown. This ignores the fact that many
farmers utilise, maintain and preserve are-

as of natural ecosystems (forests, hillsides,
lakes, grasslands, streams, swamps) which
provide valuable food supplements, con-
struction materials, medicines, organic fer-
tilisers, fuels, and religious items. Crop
production units and adjacent ecosystems
form a continuum where plant gathering,
fishing, and crop production take place.

Many peasant societies consider agricul-
ture to be part of a larger system of land
use. For the P’urhepecha Indians of Lake
Patzcuaro, Mexico, for example, gathering
is part of a complex subsistence pattern
based on the multiple use of natural
resources (Caballero and Mapes, 1985).
They use more than 224 species of wild
native and naturalised vascular plants for
food, medicine and fuel. Similarly, the
Jicaque Indians, (Central Honduras) use
over 45 local plant species for their
domestic needs. They use slash and burn
techniques to grow maize and cultivated
fields are widely spaced throughout the
forest. While travelling between fields, the
Jicaque collect edible wild plants (Lentz,
1986).

Links
When agricultural development takes
place in a natural environment, it tends to
result in a heterogeneous mosaic of vary-
ing types of habitat patches. The bulk of
the land is intensely managed and fre-
quently disturbed for agricultural produc-
tion. However, borders and strips
between fields, roadsides, and adjacent
natural areas is intensely managed while
wetlands, riparian corridors, and hillsides
are left in a relatively natural state.

Coffee farmers in Latin America typical-
ly integrate many different fruit, fuel and
fodder trees into their farms. These give
shade and provide a habitat for birds and
animals. In Mexico, shade coffee planta-
tions support some 180 species of bird.
Some of these are important in pest con-
trol and seed dispersal.

Where traditional farming predominates,
the minimal use of industrial inputs has
produced varied, highly heterogeneous
landscapes - possibly more heterogeneous
than would exist naturally. In such 
environments, patches of natural and
semi-natural ecosystem included in the
landscape can become an agroecosystem
resource and help preserve the 
integrity of natural ecosystems. Many
small-scale agroecosystems are designed
and managed to be friendlier to native 
species.

Conclusions
Learning how to combine environmental
and productive functions in managing
agriculture will require the input of agroe-
cologists, ethnoscientists, conservation
biologists, and landscape ecologists.
Unless ecologically sound management
practices are adopted multifunctional agri-
culture will be impossible.

By adopting a multiple-use strategy,
indigenous farmers manage a continuum
of agricultural and natural systems and
ensure multifunctional agriculture. Recent
research into diversified cropping systems
based on intercropping and agroforestry
has revealed new evidence to show that
these systems are more sustainable and
more resource conserving (Vandermeer,
1995). Data also shows that plant biodiver-
sity has a positive effect on the stabilisa-
tion of agroecosystem processes.

NGO-led agroecological field projects
have demonstrated that traditional crop
and animal combinations can often be
adapted to increase productivity when the
biological structure of the farm is
improved and labour and local resources
are used efficiently (Altieri, 1995). In fact,
most agroecological technologies can
improve traditional agricultural yields and
enhance general agrobiodiversity.

Basing a rural development strategy on
traditional farming, ethnobotanical knowl-
edge and elements of modern agroecology
assures continued use and maintenance of
valuable agrobiodiversity. It also allows for
the diversification of agricultural areas
ensuring a variety of ecological services
vital for food security, natural resource
conservation, economic viability, climate
amelioration, cultural preservation, and
community empowerment. Many grass-
roots rural development programmes in
Latin America now aim at maintaining and
enhancing biodiversity in traditional
agroecosystems. The challenge is to pro-
mote policies and institutional partner-
ships that allow an up-scaling of ecologi-
cally based agriculture so that its multi-
functional impacts can be spread across
the rural landscapes of Latin America.

■

Miguel A. Altieri, Department of Environmental
Science, Policy and Management, University of
California, Berkeley, 2156 Jefferson Ave Berkeley,
CA 94703-1470USA <agroeco@nature.berkeley.edu>
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Informal seed systems cover methods
of local seed selection, production and
diffusion. Such a system is described

as traditional, informal and operates at
community level through exchange mech-
anisms. Limited quantities are involved in
each transaction. This corresponds with
the traditional seed sector (Camargo et al
1989; Cromwell et al. 1992). According to

Almekinders et al. (1994), it is non-special-
ised seed production, integrated into the
production of grains, roots and tubers for
consumption and marketing.

Informal seed systems are very important
for crop production in Africa. The formal
seed sector in Eastern and Southern Africa
gives low priority to seed from self-pollinat-
ing crops such as common bean
(Phaesolus vulgaris L.) (Sonia, 1994). For
centuries virtually all Ethiopian seed sup-
plies have been generated within an infor-
mal system. The country’s formal seed
system devotes much attention and money
to lucrative hybrid producing crops. 

In Ethiopia, there is only one public seed
enterprise and the capacity of Ethiopian
Seed Enterprise (ESE) in terms of farmer
demand is low. The ESE finds it difficult to
provide seed cheaply and in time. Because
the ESE concentrates on crops that pay
well, important indigenous crops such as
tef, ensete and anchote as well as horticul-
tural seed are either not produced or do not
receive enough attention. Meanwhile, new
private foreign enterprises like Pioneer Hi-
breed only concentrate on crops like maize
(Agrawal and Worede, 1991).

Common bean is an established compo-
nent of Ethiopian agriculture. It is grown
both for export and food. Farmers in the
region use beans as a cheap source of pro-
tein, a cash crop, an emergency crop in
times of crop failures, a supplementary
animal feed and as fuel. Beans are used in
crop rotations, intercropping and alley
cropping systems (Mekbib 1997). As the
informal bean seed system had been large-
ly ignored by breeders and seed technolo-
gists, systematic and quantitative data on
farmers’ seed systems was needed for an
integrated approach to bean seed dissemi-
nation, management and protection.

The survey
In studying the informal bean seed system,
a survey was carried out of 176 farmers in
Eastern Ethiopia. Beans are produced in
every economic class within the farming
community. Farmers indicated the charac-
teristics of good quality seed (see Table 1).
Characteristics included physical purity,
seed characteristics, growth characteris-
tics, performance, and seed health. Nearly
40% of the farmers mentioned a combina-
tion of all five criteria for good quality
seed. Interestingly, when looking at com-
binations of various characteristics physi-
cal purity, size, shape and colour were
considered more important than growth
characteristics and performance.

The economic situation of the farmer
had a significant effect on the amount of
land planted with different varieties. Many
varieties have been lost either deliberately
or accidentally. Accidental loss in the peri-
od 1974-1983 was 4%; by 1999 it had
reached 8%. Deliberate loss remained con-
stant at 20% over the period 1974-1999.
Lack of marketability and growth charac-
teristics were cited as major reasons for
loss of varieties (see Table 2).

Farmers mentioned various initial seed
sources: most were purchased or received
as gifts and, to a lesser extent, through
loans and exchange. When there was a
good crop the farmer switched to own
stock. Reasons for changing from one varie-
ty to another are given in Table 3. Seeds are
not often bought, and poor farmers in par-
ticular rarely buy seed. Bean seeds are gen-
erally purchased every other year. In case
of the Coloured Bean and White Pea Bean

varieties, 6-8% of the farmers had never
bought seed and had used their initial seed
stock. Farmers control seed quality by sort-
ing and selecting at different stages.

The informal bean seed system is cheap,
accessible to all farmers, and relies on
indigenous knowledge of seed produc-
tion, quality control, processing and mar-
keting. However, farmers know little
about seed-borne diseases. Also, there is a
lack of landraces in the region. These fac-
tors negatively affect the informal seed
system. To improve performance, the for-
mal seed system should play a comple-
mentary role by providing new varieties
and farmers should be trained to recognis-
ing seed-borne diseases.

The survey has allowed a clearer charac-
terisation of local seed systems: the varie-
ties grown, their characteristics and the

way seed networks function. These insights
are opening up the way for an integration
of the formal and informal seed systems by
introducing new varieties into the local
seed system, in situ conservation of varie-
ties with good seed characteristics, and the
development of local seed business.

■

Frew Mekbib, Assistant Professor, Alemaya University
of Agriculture, Department of Plant Sciences, 
P.O. Box 138, Dire Dawa, Ethiopia.
E-mail: Alemaya.uni@telecom.net.et.
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Table 1. Farmers’ criteria for good seed

Criteria Percentage
Physical purity 3.4

(no physical defect, not mixed, pure)
Seed characteristics 10.2

(uniform size, red/white/mixed 
coloured, seed shape)

Growth characteristics 5.1
(not climbing, early maturity, 
synchronised maturity, determinate growth 
habit, non shattering)

Performance (productivity, stress tolerance) 3.4
Seed health 1.1
Seed characteristics, performance 5.7
Physical purity, seed characteristics 11.9
Seed characteristics, seed health 8.0
Physical purity, seed characteristics, seed health 17.0
Seed characteristics, performance, seed health 6.3
Seed characteristics, 3.4

growth characteristics, seed health
Combination of all five characteristics 37.7

Table 2. Reasons cited for loss of varieties

Reasons for loss ’74-’83 ’84-now Total %
Low productivity 2.3 7.4 9.7
Varietal growth characteristics 8.6 4.0 12.6
Pests and disease susceptibility 6.8 1.2 8.0
Lack of enough land and seed 0.6 4.0 4.6
Introduction of new variety 1.8 6.3 8.1
Marketability 9.3 6.3 15.6
Moisture stress 2.0 4.2 6.2
Problem in cooking 1.8 0.6 2.4

Table 3: Reasons given for changing from
one variety to another

Lack of seed 14.5%
To restore bean production 9.4%
When the whole harvest is used for

home consumption or sold 26.3%
For maintenance of the original seed 20.8%
When the seed is destroyed by 

biotic or abiotic causes 26.6%
To increase yield 8.6%
To maintain quality and purity of the seed 4.3%



Anthropological fieldwork under-
taken among semi-subsistence rice
cultivators in northern Sierra

Leone found that a number of farmers
practised a technique of intra-specific rice
cropping whereby the seed of two careful-
ly chosen varieties – usually a glaberrima
and a sativa variety - is intentionally mixed.
Farmers who mixed varieties in this 

way explained distinct gastronomic and
agronomic advantages offered by this
technique. Although the grain of the 
glaberrima type retains a slightly hard 
texture when it is cooked, it is pleasantly
filling when eaten. This is because it has
high gluten content and is less easily
digested. High gluten content is regarded
as a positive feature because it makes a
person feel full for longer after eating it.

The sativa variety, on the other hand, is
much ‘lighter’ in the stomach, making a
person feel hungry again quite soon. The
gastronomic advantages of the sativa
variety lie in the texture and taste of the
cooked grain, which is both softer and tas-
tier than that of the glaberrima variety.
Thus, the two rice types have complimen-
tary gastronomic qualities in terms of tex-
ture, taste, and filling ability. The gastro-
nomic disadvantages of each (hard tex-
ture, poor taste, and low filling quality) are
reduced when eaten as a mixture.

In the case study area it is not uncom-
mon to see farm plots sown to a mixture
of disi kono (O. glaberrima) with sam-
ban konko (O. sativa). The glaberrima
variety is able to withstand drought,
whereas the sativa variety is generally
higher yielding. A number of farmers
explained how they originally mixed the
two seed types in carefully chosen ratios
for optimum performance and preferred
eating qualities. The ratios in which farm-
ers mixed the glaberrima variety with the
sativa variety were variable and ranged
from roughly 30% to 150%. Seed for the
following year is taken from the mixed
stands and no particular method of panicle
selection is used. Most farmers who inten-
tionally mixed their seed in this way
observed that the ratio of varieties in the
mixture tends to change over the years,
and some farmers add a certain quantity of
one of the varieties so as to maintain the
optimum ratio. There was considerable
difference of opinion as to whether the
glaberrima or the sativa variety became
predominant over time. Although O. sati-
va tends to be higher yielding, O. glaberri-

ma is considered to be the better upland
competitor, particularly on drier soils. In
drought years, O. sativa may produce a
high proportion of empty grains and the
more drought-resistant O. glaberrima
becomes predominant.

Trials carried out over two seasons at
the Rice Research Station, Rokupr, Sierra
Leone used replacement series analysis. 
A replacement series experiment contains
different proportions of two varieties in
mixture in addition to pure stands (mono-
culture) of each variety. The yields of the
varieties in mixture are compared with the
yields of the varieties in pure stands to esti-
mate their performance in competition.
The purpose was to investigate how 
one variety influences the other when 
cultivated in mixtures involving O. glaber-
rima and O. sativa types collected from
farmers’ fields. The experiments were
designed to study the effect of water avail-
ability on variety mixture; how changes in
plant density affect varietal competition
under different conditions; and the effects
of competition on the agronomic features
of the varieties grown in mixture. The
results of these experiments are described
in full by Jusu (1999). The trials largely con-
firmed the farmers’ observations described
below and showed that mixture yields

were generally higher than the mean yield
of the varieties grown in pure stands.

Varieties imitate one another
Farmers’ observations reveal that the rice
varieties, when planted together, behave
differently than when grown in pure
stands. This phenomenon is explained
locally by both the competitive nature 
(known locally as gbehteh) and copycat
behaviour or mimicry which farmers
regard as common among crop species.
Rather than a divergence in flowering
times and the avoidance of competition, 
as might be expected, a small number of
farmers very clearly report that the varie-
ties appear to imitate one another in terms
of flowering and ripening times, panicle
size and tillering ability. Experimental
results showed that both plant height and
the number of tillers tended to converge
when the varieties were grown in mix-
ture. The variety that had fewer tillers in
pure stand produced more tillers in mix-
ture, and the variety with more tillers in
pure stand produced fewer tillers in mix-
ture. Similarly, the height of the shorter
variety in pure stand increased in mixture
and the taller variety decreased in height
when grown in mixture.

When grown on low-fertility soils, the
general pattern was that the flowering times
of the varieties tended to coincide when in
mixture so that they both came to maturity
at the same time. This apparent synchronisa-
tion in the flowering times of rice planted in
mixtures would appear to increase the like-
lihood of accidental cross-pollination.

Farmers’ management of
genetic variability in rice
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Competitive interactions and neighbour
effects are known to be major factors condi-
tioning adaptive strategy and species diver-
sity (Sano, Sano & Morishima 1984).

Risks decreased
Other agronomic advantages cited by
farmers practising this technique of intra-
specific cropping include an increased
ability to withstand drought, increased
resistance to bird attack, reduced lodging,
and/or reduced panicle neck breakage.
The sativa variety, samban konko, is
known as a rice variety that has little resis-
tance to drought; for this reason it is best
planted early on low-lying, moisture-reten-
tive soils. If the rains are late or insuffi-
cient, samban konko produces empty
grains. The glaberrima variety, disi kono,
on the other hand, is better able to with-
stand drought and can be cultivated on the
dry, gravely soils at the top of the slope. A
farm plot planted to a mixture of these
two varieties will always yield something,
even if the rains are insufficient; if the
samban konko fails, the disi kono will
succeed. In addition, a small number of
farmers suggested that the roots of disi
kono somehow help the samban konko
to take up water, thus enabling it to better
withstand drought. One farmer explained
this by suggesting that samban konko
sucks water from the roots of disi kono.

Most farmers who practised intra-specif-
ic cropping also reported that bird damage
was reduced on plots planted to mixed
varieties. Birds are believed to be attracted
to rice as it begins to mature both by its

scent and its visual appearance. The slight
difference in flowering times and the dura-
tion from flowering to maturity on a plot
containing samban konko and disi kono
was believed by some farmers to confuse
the birds and prevent damage. Other farm-
ers described how the differences in the
height and stature of the rice varieties
made it difficult for the birds to see that
the disi kono had flowered and was begin-
ning to ripen. Farmers who did not prac-
tice intra-specific cropping tended to cite
the same factors as evidence of increased
bird attack. They claimed that the disi
kono attracted birds as it ripened and that
the birds not only damaged the disi kono
but also the samban konko.

Less yield losses
Farmers also differed in their observations
of lodging on a plot planted to mixed
varieties. Disi kono has a tendency to
lodge when it is dry. This can be reduced
to some extent on a mixed plot because
rather than falling flat on the ground, the
rice plants merely lean against the upright
stalks of samban konko. On the other
hand, samban konko has a large, heavy
panicle and the panicle neck tends to
break if the rice is not harvested on time.
The damage caused by this breakage can
be prevented in a mixed plot because the
disi kono lodges and causes the samban
konko to also fall and lie flat on the
ground. Once flat on the ground, the pani-
cle neck does not break. It was implied
that this was an advantage to those lacking
the labour necessary to ensure that har-
vesting is carried out on time, before the
panicle neck breaks. This difference in
observations on lodging is most probably
related to the different ratios in which the
varieties are mixed, and would seem to
partly explain the variation in what is 
considered to be the optimum ratio, 
mentioned above.

An intermediate rice type?
In sum, it could be argued that intra-
specific rice cropping is a risk avoidance
strategy adopted by farmers who are short
of labour for scaring birds and timely har-
vesting. Farmers who plant slightly later in
the season also incur the risk that samban
konko may not take sufficient water dur-
ing its growing cycle. This risk is perhaps
reduced when samban konko is sown in
mixed stands, particularly if disi kono
does indeed increase the former’s ability
to take up water. In any case, a farm 
planted to mixed varieties will always
yield something, even if samban konko
produces empty grains. Research from
Nigeria has suggested that farmers prac-
tice intra-specific cropping ‘because it is
safer to obtain stable yields in conditions
where the climate fluctuates year after
year’ (Sano, Sano & Morishima 1984: 253).

It has also been suggested that farmers
who practise intra-specific cropping may
do so for reasons relating to their choice 

of farm site (Longley & Richards 1993: 56).
In the case study area, crop rotation is
practised whereby rice is cultivated in the
first year and groundnuts, an important
cash crop, in the second year. The slightly
gravely, rain-fed sites that are best suited
for large-scale groundnut farming are not
ideal for the high-yielding sativa rice such
as samban konko which does best on low-
lying, moisture-retentive soils. It is possible
that some farmers, particularly those who
are most dependent on the cash economy
for their livelihoods, prefer to select farm
sites that are most suitable for groundnut
production. Such sites are best suited to
lower-yielding glaberrima varieties. By
planting a sativa variety (e.g. samban kon-
ko) on such sites, farmers run the risk of
low rice yields if the rains are insufficient.
However, this risk can be averted if sam-
ban konko is mixed with disi kono.

By intentionally mixing O. sativa and 
O. glaberrima rice types in this way, Susu
farmers may be providing the conditions
under which accidental fertilisation might
occur across sterility barriers, giving rise to
an intermediate rice type displaying char-
acteristics of both O. glaberrima and O.
sativa. Though cross-fertilisation is rare,
such an intermediate type might be highly
desirable, particularly if it displayed the
sativa trait for high yield together with the
glaberrima’s stability in sub-optimal condi-
tions. Rice breeders have, in the past, tried
and failed to cross these species. Viable
crosses have recently been made by Dr
Monty Jones, a Sierra Leonean rice breeder
currently on the staff of the West African
Rice Development Association (WARDA)
at Bouaké (Jones et al, 1997). Though it has
yet to be verified, it is possible that farmers
have unknowingly achieved what scien-
tists have been trying to do for decades.

■
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through farmers’ seed exchange systems.
Due to its broad adaptability, stability and
good stress tolerance, especially lodging
resistance, Tuxpeño 1 became particularly
popular with farmers in difficult farming
systems in the remote mountainous areas.
Here, it has contributed significantly to
household food security and poverty 
alleviation in the last two decades. Mean-
while, due to the poor quality of govern-
ment supplied hybrid seed, Tuxpeño 1 has
increasingly been adopted by farmers in
relatively favourable areas. However,
since maize is an out-breeding crop,
Tuxpeño 1 has, in the absence of an
improvement effort from formal breeding,
degenerated greatly by out-crossing,
resulting in decrease of yield, increase in
plant height and loss of stress resistance
characteristics. Farmers have requested
the government to assist them in 
improving the material but in vain. This
has led to efforts by local women farmers
to regenerate Tuxpeño 1.

Women farmers’ initiatives
Geographical variation is a major feature
of Chinese agriculture. Regional variability
in farming systems and differentiation
among farmers are increasing as a result of
recent reforms. Different farming systems
and other ways of using maize mean differ-
ent needs for, and thus interests in, tech-
nology and genetic diversity. The big gap
between the breeders’ limited supply and
the diversity of farmers’ needs has led to
indigenous knowledge systems being acti-
vated and developed as farmers work on
the neglected, improved Open Pollen
Varieties (OPVs) and landraces to suit
them to their own needs. Socioeconomic
factors, including the feminisation of agri-
culture has meant that local seed selection
and landrace maintenance is mainly done
by women.

Case studies were carried out in
Wenteng and Zhichen villages in south-
west China where conditions were repre-
sentative but contrasted sharply. Wenteng
is typical of the relatively better-off com-
munities found in the valleys and flat are-
as, where farmers are educated and better
integrated into the market economy. Pig
raising is the main source of income for
most villagers and farmers now use maize
as pig feed. Zhichen is representative of
the poorest and most remote of mountain
communities. In this harsh and rugged
environment access to market is very 
limited. Maize is the traditional, staple
food crop and there is a large variety of
landraces.

Seed selection and biodiversity 
maintenance by women farmers
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The International Center for Wheat
and Maize Improvement (CIMMYT)
started a maize-breeding pro-

gramme at the end of the 1970s in south-
west China where 25 million poor farmers
in remote upland areas depend on the
crop for their staple food. An impact study
of this ongoing programme was financially
supported by CIMMYT and carried out by
the author from 1994 to1998.

Food security in China will continue to
occupy a top position on the international
food security agenda in the coming centu-
ry. Sustainable production of staples such
as wheat, rice and maize depend on the
systematic mixing of crop varieties of vari-
ous origins and genetic makeup.

Researchers are becoming more aware
of the role of farmers’ seed systems and
their knowledge of crop development
and biodiversity conservation. China has
followed a modern technology-oriented
approach and has relied mainly on its
public seed system to ensure national
food security, notably in response to 
the great famines of the late 1950s. The
most noteworthy development was the
establishment of public agricultural
research and extension systems for 
modern varieties. Some 30% of Chinese
food production can be attributed to the
development and promotion of improved
planting materials, especially hybrid
wheat, rice and maize (Lin 1998, Fan and
Pardey 1997). China was the first country
in the world to plant significant areas of
genetically modified crops in the early
1990s (Song 1999).

The Chinese rural economy has experi-
enced a rapid growth since the adoption
of a broad programme of rural economic
reforms in 1978, and China has been wide-
ly acclaimed for its achievements in food
production and poverty alleviation.
However, in a rapidly changing social con-
text and natural environment, marginal-
ised farmers, especially women, find it dif-
ficult to adapt to change. The farmers of
the remote upland areas in south-western
and north-western China make up a large
proportion of the 60 million Chinese who
live in poverty.

Feminisation of agriculture
The feminisation of agriculture is an
important phenomenon in China. Women
constitute more than 80% of the agricultu-
ral work force because of the volume of

male out-migration (Song 1998). As a
result, women are overburdened with
agricultural activities that give little or no
profit. There are fewer opportunities for
women-headed households to adopt mod-
ern varieties owing to their limited access
to resources and services (Jiggins 1986,
Song 1998, 1999).

Furthermore, continuous agricultural
exploitation since the early 1960s, guided
by the state’s single-minded aim of only
targeting higher yields in its struggle to
secure national food security, has tended
to degrade natural resources and agroecol-
ogy. This has negatively affected the resil-
ience of the ecosystem and the sustainable
livelihood of farmers and poor women in
particular.

What has been happening in areas
where natural resources are limited?  How
are improved plant materials meeting the
needs of poor farmers and what is the role
of formal and farmers’ seed systems in
crop development and biodiversity
enhancement? The CIMMYT Collaborative
Maize Breeding Programme in south-west-
ern China set out to collect information on
areas with limited natural resources. The
study assessed the impact of modern varie-
ties and analysed the capabilities of public
research and farmers’ knowledge in deal-
ing with food security, poverty alleviation,
and agrobiodiversity conservation issues
at different levels.

Impact of CIMMYT material
The impact study revealed that CIMMYT
genetic material had had a significant
effect both in hybrid development and in
direct use. This had been achieved
through the formal seed system and
farmers’ informal systems:
• Public breeding efforts have led to the

adoption of CIMMYT-related hybrids
but yield increments have been of limit-
ed benefit for resource-poor farmers in
marginal rain-fed areas;

• CIMMYT’s maize germplasm has had a
considerable impact on household food
security and poverty alleviation through
the informal system which has assured
the wide distribution of CIMMYT’s
improved populations.

Tuxpeño  1
Tuxpeño 1 (local name Mexican 1) is an
improved population that was developed
by CIMMYT from a landrace that originat-
ed from Tuxpau, Mexico. Tuxpeño 1 was
introduced in Southwest China in 1978,
originally as a constituent for variety
improvement and hybrid combination.
However, Tuxpeño 1 was rapidly dissemi-
nated through south-west China, mainly

Yiching Song and Gigi Manicad



Different strategies followed
The following two cases show the initia-
tives made by women farmers in the two
villages in transforming and ‘creolising’
exotic varieties and in maintaining land-
races.

Case 1  Wenteng
Wenteng farmers used to cultivate hybrid
maize. However, most of them have
recently shifted to improved OPVs mainly
as a result of the limited options offered by
hybrid varieties, and the decreasing qual-
ity of government-supplied hybrid seed.
Due to the lack of institutional support
and the popularity of Tuxpeño 1, women
in Wenteng village have been organising
themselves to maintain and improve
Tuxpeño 1 since the 1980s. An innovative
woman had initiated this activity by trying
to maintain Tuxpeño 1 after it had been
adopted. The crop development methods
used by the women include spatial separa-
tion through the use of plots at different
locations, temporal isolation and seed
selection. These methods are critical for
population maintenance. The women
explained that due to the popularity of
Tuxpeño 1 and the women’s initiative in
selection, it is easy to organise women
farmers to grow it in adjoining fields isolat-
ed from other varieties. The women main-
ly select according to mass selection both
in the field and after harvesting.

The three steps in seed selection are first
to select the best plants in the middle of the
field: phenotypes with big ears and other
desired agronomic traits. Second, select the
best ears (based on cob size, length and
number of seed rows) and finally the best
grains are chosen from the middle part of
the cob according to kernel size, shape,
quality, and colour. The women farmers
claimed that these techniques have been
passed on for generations and they use 
similar techniques for the maintenance and
improvement of landraces. They also added
that some of their selection knowledge and
skills were gained by their parents or by
themselves from the so-called ‘bare-footed
scientists’ during the time of Mao.

As a result, the varietal quality, in terms
of preferred agronomic traits and yield of
Tuxpeño 1 in Wenteng village has been
maintained and improved in such a way
that it is better adapted to local condi-
tions. Most villagers now consider it to be
a local rather than an exotic variety.  It is
not surprising that the improved Tuxpeño
1 has spread rapidly to neighbouring areas
through farmers’ informal seed exchange
systems. Today, Wenteng is a source for
quality Tuxpeño 1 seed over a large area.

Case 2 - Zhichen
Farmers in the harsh environmental condi-
tions of Zhichen considered improved
OPVs and some landraces appropriate
technologies with the capacity to meet
their needs. Tuxpeño 1 was introduced

into Zhichen at the end of the 1970s and
became the dominant maize variety soon
after. In contrast to Wenteng farmers,
Zhichen villagers, mainly women, did not
do much to improve Tuxpeño 1 them-
selves. They maintained preferred landrac-
es instead. Zhichen villagers feel that
Tuxpeño 1 has degenerated beyond their
skills to improve it. While hoping that the
government will improve Tuxpeño 1 as a
foreign variety, they also realise they will
not receive any outside help to maintain
their local varieties.

The farmers chose to maintain and
improve three local varieties in accor-
dance with their complex farming system
and livelihood. Duan 1, an OPV improved
by the county extension station in the
1960s, is maintained for its good drought
resistance. Despite its low yield, farmers
use this variety during the second crop-
ping season in the autumn because no oth-
er variety will survive severe drought. 
The methods used by the women farmers
to maintain the three local varieties
include spatial isolation (growing them in
isolated gardens or separate valleys) and
post-harvest seed selection of the best
cobs and kernels. Zhichen villagers say
this knowledge has been passed down
over the years. Compared with the wom-
en farmers in Wenteng, farmers in
Zhichen maintain more diversity for risk
management.

Fostering synergy
These farmer’ adaptive strategies towards
Tuxpeño 1 show that their selection prior-
ities and objectives reflect environmental
conditions, market opportunities and insti-
tutional relations as well as socioeconomic
positions and risk management. Wenteng
has maintained and improved Tuxpeño 1
while Zhichen has chosen to maintain
local landraces. Given the fact that maize is
their staple food crop, Zhichen farmers
chose maize varieties that reflect their risk-
aversion strategies. Despite the agronomic
popularity of Tuxpeño 1 other varieties
were maintained and improved by
Zhichen farmers for nutritional and cultu-
ral reasons and because they ensured a reli-
able supply in the most adverse environ-
mental conditions. In Wenteng, on the oth-
er hand, Tuxpeño 1 fitted the require-
ments for a commercial crop and a produc-
tion surplus made farmers more ready to
take risks. In addition, Wenteng women’s
greater skills in varietal improvement and
seed selection reflect external influences
and their better access to information and
education. Zhichen women farmers, by
contrast, live in isolation and are often illit-
erate.

Women expertise vital 
These case studies also showed that the
feminisation of agriculture was an impor-
tant phenomenon in the remote upland 
areas and that women play a predominant

role in subsistence agriculture and food
security. Seed maintenance and selection
are entirely managed by women who draw
on their indigenous knowledge and informal
systems. Women farmers play significant
roles in crop development and agrobiodi-
versity maintenance. However, their access
to resources and public services is much
more limited than that of men farmers. 

A gender analysis and the involvement
of women expertise in technology design
and development is vital in meeting the
specific needs and interests of women.
This can substantially contribute to reduc-
ing poverty, ensuring food security and
enhancing biodiversity at farmer house-
hold level (Jiggins, 1986, Quisumbing,
Brown et al. 1995, Song 1998)

Better collaboration needed
The experience of Tuxpeño 1 and the two
case studies related here show the consid-
erable impact CIMMYT’s genetic material
has had on household food security and
poverty alleviation. However, this poten-
tial was only fully exploited because of the
mediation of farmer’s informal systems.
This shows the need for better institutional
linkage and collaboration between the
farmers’ and formal systems in crop
improvement. In this way local dynamics
and the role of farmers can be fully exploit-
ed in ensuring sustainable food security
and on-farm agrobiodiversity management.

■
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Improving farmers’ crop populations
may help meet farmers’ needs and
ensure the continued use and in situ

conservation of local crop varieties.
Collaborative or participatory plant breed-

ing (CPB or PPB) is an approach with the
potential to increase the productivity and
relevance of crop improvement efforts,
especially for low-resource farming house-
holds in difficult environments. Two ele-
ments are central in CPB. First, the adapta-
tion of crop populations to local biophysi-
cal and sociocultural environments and sec-
ond, interaction between farmers and pro-
fessional plant breeders. Creating an effec-
tive basis for collaboration that integrates
the insights and skills of farmers and breed-
ers and ensures mutual respect is a major
challenge for CPB. What methods can be
used in CPB to help farmers and breeders
talk and work together to produce crop
varieties that better meets farmers’ needs?

What can plant breeders offer? 
Many small farmers in the Third World
have derived little benefit from modern

plant breeding. In part this was because
conventional breeding approaches were
ineffective, or because of the belief that
improving the productivity of higher input
systems was a better way of increasing
food production and peoples’ well-being
than supporting low input systems.
Modern scientific plant breeding has tend-
ed to emphasise the development of mod-

ern varieties (MVs) adapted to producing
high yields in geographically widespread,
but generally favourable environments.
However, low adoption rates among small-
scale, low-resource farmers indicate that
MVs are not appropriate for these commu-
nities. Still, when some of the conclusions
of modern plant breeding are understood
in terms of the contributions of both the
values and theory on which they are
based, it is easier to see what plant breed-
ers have to offer CPB . Theories, empirical
knowledge, and techniques for analysis
developed from years of experimentation
and observation about plant development,
the way genes function in this develop-
ment, and the influence of growing envi-
ronments, provide a systematic research
framework. Recognising this fact, a small
minority of plant breeders are applying
plant breeding theory and techniques and
CPB specifically to the needs of small-
scale, low resource farmers.

What can farmers offer?
Until recently much CPB activity has
emphasised the participation of farmers in
such plant breeding tasks as selecting from
breeder-developed material. Farmers’
plant breeding experience and theory has
not been brought into CPB because little is
known about it, either in farmers’ terms or

in terms of the theory of scientific plant
breeding. Farmers obviously have much to
offer CPB. First, they are the ones who will
use and judge varieties. Second, farmers’
practices and theory frequently represent
long-term experience with the plant 
genetic and environmental variation com-
ponents of their farming system.

Research approach
In this article we use examples from ongo-
ing research with maize farmers in the
Central Valleys of Oaxaca, Mexico, to illus-
trate how the insights of farmers and plant
breeders can be brought together to facili-
tate a better understanding of local maize
seed selection practices. We also explore
the implications for collaboration and
hope to come to a clearer understanding
of what the components of the biological
model of selection used by plant breeders
looks like from the farmers’ perspective.
Given the time and often money invested
in seed, it seemed likely that farmers
expect certain results from the selection
process.

Materials and methods
We worked with a sample of eight farm
families in a community in the Zimatlan
Valley and with five families in the Mitla
Valley (Table 1). We tried to make the sam-
ple representative of household types in
each of these communities in terms of
wealth and the gender of head of house-
hold. Interviews were conducted with
those primarily responsible for agricul-
ture: the wife and husband or mother and
son. Younger workers were also inter-
viewed but they usually deferred to the
primary pair. In our analysis of these maize
seed selection systems we wanted to
describe and quantify selection and come
to an understanding of the theory that
guided farmer seed selection practices.

Quantifying farmers’ practice
Through participant observation, informal
discussion, and formal interviews with the
13 collaborating households, we identified
three categories of selection criteria. First,
seed quality and seedling vigour. Second,
traits such as ear length, weight and diame-
ter, kernel size and weight as well as the
weight/volume of shelled kernels. Third,
traits that define a variety type or subtype,
which in our sample included such traits as
grain type, grain form, and cob and husk
colour. Although criteria in the third cate-
gory varied from household to household
and between the communities, the first
two categories were universally applicable.

As selection exercises demonstrated,
these criteria and particularly the first two
categories, were reflected in farmers’ selec-
tion practices. Using a random sample of
100 ears of the common local white maize
variety from a field in their community, we
asked households to select ten of the “best”
ears for local planting seed. These were

Creating common 
ground in collaborative 

crop improvement
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Table 1. Characteristics of the communities studied in the Central Valleys of Oaxaca,
Mexico.

Characteristic Santa Maria San Antonio
Elevation (msal) 1490 1780
Average annual precipitation (mm) 685 468
Predominant soil characteristics alluvial, sandy clay piedmont, gravel
District average maize yield (t/ha) 0.76 0.45
Average maize sowing rate/ha 47,000 40,000
Population (1995) * 2800 2533
Predominant ethnic/linguistic group Mestizo/Spanish Zapotec/Zapotec

* 1998 estimates for both communities = 3000, M. Rees personal communication 1998.



then evaluated for a series of traits includ-
ing ear diameter, length and weight.

We then conducted a field experiment
with white maize populations from three
households in each community in order to
quantify the response to farmers’ selection
in the maize populations. Since 1996, we
have obtained three generations of farmer-
selected samples and two generations of
corresponding random samples from the
same population from each household
(Figure 1). All of these samples were sown
with eight replications in a completely
randomised block design in a field belong-
ing to one of the collaborating households
in the Zimatlan Valley. The experimental
field was prepared and managed by the
household according to local practices.

Farmers’ theory
Participant observation, informal discus-
sions and formal interviews all contributed
to our understanding of the theory under-
lying farmers’ selection practices. Using
maize ears and photographs of maize tas-
sels of different colours to illustrate the
scenarios, farmers were asked what the
phenotypes of the progeny of particular
selections grown in different environ-
ments would look like. Questions about
the expression of traits in normal and opti-
mal environments provided a way of
understanding farmers’ theories regarding
abstract concepts such as heritability in
their maize varieties and environments.
We found that the biological model pro-
vided a useful framework for understand-
ing local selection practices. However, its
utility in terms of supporting CPB
appeared best when we tried to deliber-
ately investigate its components from
farmer’s perspectives.

Common ground
We started to explore farmers’ selection
practices with the idea that selection is
about changing crop populations. When
we asked households what they were
looking for when they made selections,
we were invariably told “los mejores” - the
best. When we asked questions about how
they wanted to change their populations,
the answers we got were often confusing.
Looking at farmers’ perspectives-explor-
ing farmers’ practices, the theory behind
them, and their implications for maize
populations was more productive. It
revealed our own mistaken assumptions
and allowed farmers to explain their own
understandings, theories, practices and
objectives in maize seed selection.

The following findings from the inter-
views, selection exercises, genetic percep-
tions scenarios, and field experiment in
this study are of relevance for facilitating
farmer and plant breeder interaction.
• Farmers’ selection criteria as they

defined them and their selection criteria
as demonstrated by the selection exer-

cises identified ears and, to a lesser
extent, seed size traits as important
once seed quality (freedom from pest
and disease damage) had been assured.

• Selection for these criteria appeared
directional and seemed to try to change
the populations’ mean value for these
traits.

• Farmers’ answers to genetic perception
scenarios, however, showed that they
saw traits such as ear length as having
no heritability either in their own, vari-
able fields or in hypothetical uniform
ones (Figure 2). Most farmers regarded
ear length to be product of the growing
environment in which the maize popu-
lation developed. This being the case
they expected no response to selection
for such traits and implied that they saw
no genetic variation for that trait. This
did not mean farmers were unable to
recognise genetic variation or under-
stand the potential of selection. They
pointed out that a trait with a high herit-
ability such as tassel colour, could be
selected and change would appear in
the progeny as a result of that selection
(Figure 3). The presumption that farm-
ers practise selection to change their
maize populations, our original interpre-
tation of farmer responses to interviews
and selection exercises, was not sup-
ported by farmers’ theories.

• There was virtually no response to 
selection in the field experiment. The
absence of a response to selection for
traits identified as primary selection 

criteria confirmed farmers’ own opinion
that their selection would not change
their maize populations.

Relevance 
Several of these findings are relevant to
practice and may change the way in which
farmers and breeders work together on
CPB. Farmers are concerned with seed
quality and seedling vigour at the moment.
Farmers would probably be interested in
research into improving the pest and dis-
ease resistance of maize ears especially
during storage.

Second, understanding that farmers do
not see the potential of selection to
change some of the traits in their maize
populations, and, therefore not the pur-
pose of their seed selection, highlights a
significant difference between their objec-
tives and those typical of plant breeders.
For this reason attempts to improve selec-
tion practices may not always seem worth-
while or even logical to farmers. A more
affective approach may be to improve
heritability for the traits farmers may want
to change if they believed they could. This
means making genetic variation visible and
accessible to them and making it possible
to respond to selection.

Finally, helping plant breeders and other
researchers achieve a better understand-
ing of farmers’ practices and knowledge,
including their theory, helps create a basis
for mutual respect and collaboration. The
genetic perception scenarios were not
undertaken to test farmer knowledge, nor
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was their knowledge compared to any
“correct” or “scientific” standard. We rec-
ognise that many other factors contribute
to farmers’ knowledge about their crops
including sociocultural, economic and
individual variables. The approach
described here tries to neutralise the
realm of practice—in this case seed selec-
tion and crop improvement—to the
extent that the dichotomy between “sci-
entific” and “non-scientific” practice is
abandoned—and the common elements
contributing to farmer and plant breeder
practice are recognised.

This is an abridged version of the origi-
nal article. A full version together with
references is available from www.one-
world.org/ileia or from ILEIA, PO 64,
3830AB Leusden, The Netherlands.
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UPWARD studies of community-
based conservation of root crops,
especially sweetpotato, show

there are gardeners, farmers, and traders
who, by experience and skill, have devel-
oped a local reputation as “experts” in
sweetpotato growing, processing and mar-
keting. These local innovators serve as

indigenous farmer leaders ensuring effec-
tive cultural farming practices and, as pro-
viders of new planting materials, they are
important links in sweetpotato seed
systems.

The significance of local involvement
in genetic resources conservation is
increasingly recognised. However, several
basic questions still need to be explored.
The UPWARD Genetic Resources and
Biodiversity Contact Group brought
researchers and local innovators together
to share ideas on root crop genetic
resource conservation during a Local
Conservationists’ Workshop held at
ViSCA, Leyte, Philippines (1998).
UPWARD’s genetic resources projects 
- supported by IDRC (International
Development Research Center) - were 
also scrutinised.

Genetic resources conservation
How do local people define genetic
resources conservation? In agrobiodiversity
conservation research it is a clearly defined
concept with a definite purpose – stopping
genetic erosion and increasing on-farm
diversity. Local people, however, have very
dynamic conservation perspectives. One
workshop insight was that local people
view genetic resources conservation in
terms of the crop’s importance to their

lives – conservation cannot be dissociated
from crop usage. Decisions to conserve a
variety depend largely on its usefulness.

What crops are conserved?
Most participants were concerned about
the need to conserve different root crop
cultivars but recognised changing local
socioeconomic and agroecological condi-
tions limited possible initiatives. In the
past, for example, commercial sweetpota-
to farmers from Leyte maintained several
traditional sweetpotato cultivars to satisfy
local demand. Recently, however, they
were compelled to discard these cultivars
in favour of the high starch content varie-
ties needed by the newly opened sweetpo-
tato starch factory. Although several farm-
ers kept some of the discarded varieties
for home use, a significant number of tra-
ditional sweetpotato cultivars were lost. 

The Ivatans of Batanes also had a wide
variety of sturdy root crop cultivars. Well
adapted to the island’s harsh environment,
these traditional staple foods had been
conserved for generations. In 1970, rice
was introduced and rapidly took over.
Root crops were relegated to supplemen-
tary foods useful during typhoon months
when rice stocks were low. Because the
Ivatans no longer found them useful, many
root crop cultivars were lost as food pref-
erences changed.

Such examples show that socioeconom-
ic and agroecological change increases the
vulnerability of local systems of conserva-
tion and should be considered in commu-
nity-based conservation initiatives.
Conservation cannot be limited to a formal
institution’s mandate crop. It must take
account of the wide range of crops farm-
ers need to survive.

How do people conserve?
Local farmers conserve preferred cultivars

by continuously planting
them on their farms,
homegardens and plots.
In Baloi, Lanao del
Norte, farmers trans-
ferred some choice tradi-
tional sweetpotato culti-
vars to fertile upland are-
as when cassava became
the dominant farm crop.
When cassava farming
became less attractive,
farmers reintroduced
sweetpotato. Upland
plots provided the nec-
essary planting material.

Storing planting materi-
als using ancestral, indig-
enous storage tech-

niques also contributes to the conservation
of genetic resources. During prolonged
drought, a gardener from Bukidnon, for
example, preserves sweetpotato tubers by
putting them in a basket covered with dry
sweetpotato leaves and storing them, dry
and cool, under her house.

Conservation through use was the strat-
egy adopted by most workshop partici-
pants. The sustainability of conservation
initiatives is enhanced when they lead to
concrete uses and benefits.
Homegardeners in Baguio City have ven-
tured into sweetpotato-based snack food
processing using different varieties of
sweetpotato. This provides a livelihood
for women gardeners and helps conserve
traditional sweetpotato cultivars.

Who are local conservators?
Since conservation is a specialised activity,
only a few individuals in a community can
be considered local conservators. They are
usually key members in the farming com-
munity, and have considerable knowledge
of genetic resources conservation and a
more conscious and systematic approach
to crop conservation. Men tend to conserve
on-farm while the women’s domain is the
homegarden. In Bukidnon, young pupils
and schoolteachers are helping to conserve
local traditional sweetpotato varieties by
maintaining a school sweetpotato gene
bank. This develops a culture of conserva-
tion among the children and provided the
community with a source of good planting
material. Sweetpotato traders also have a
unique knowledge of conservation as work-
shop discussions made clear. Future initia-
tives should take this into account.

Two areas of community-based conserva-
tion for further UPWARD study were iden-
tified at the workshop:
• Developing a user-driven approach to

participatory genetic resource conserva-
tion by creating market demand that
encourages the use of a wide range of
root crop varieties. This might be
achieved by: a) linking genetic resourc-
es conservation to seed systems to
ensure healthy sweetpotato planting
material is available when needed; b)
developing household-based snack food
enterprises using home and school gar-
dens as sources of raw materials.

• Investigating challenges in transition
agroeconomies. This study should
examine how economic, industrial,
environmental, and social changes have
affected local genetic resources conser-
vation and the role root crops play in
changing livelihood systems.

■

Raul M. Boncodin, International Potato Center, 
Users’ Perspectives with Agricultural Research and
Development (CIP-UPWARD), P.O. Box 933, Manila,
Philippines, Phone: +(63-49) 536-0235, 
Fax: + (63-49) 536-1662, 
Office E-mail: CIP-Manila@cgiar.org
Personal E-mail: raul@laguna.net

Local views on genetic
resources conservation
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The Project ‘Promotion of small-scale
seed production by self-help
groups’ is a technical cooperation

project between the Southern Africa
Development Community (SADC) and
Germany. The project seeks to develop an
approach to achieving seed security at
household level given that commercially-

oriented seed enterprises will do very little
to supply quality seed from open-pollinat-
ed crops to farmers. To achieve its objec-
tives, the project cooperates closely with
NGOs, the extension service, farmer asso-
ciations and other projects already work-
ing in the field with individual farmers and
farmer groups. The project offers to sup-
plement their activities with a seed com-
ponent.

After becoming acquainted with the tar-
get group, discussions usually shift to
exploring the problems the group feels
need to be addressed. It transpires that
seed issues are an important element in
the difficulties facing farming community.
When farmers are asked to elaborate on
the seed issue, a number of problems
emerge: appropriate seed was unavailable
or not available on time. What was avail-
able was often old and “tired” meaning the
seed had been kept too long or had been
recycled too many times and that it took
too long to mature. In general, there was
nothing new to be found especially where
early maturing varieties were concerned
and certified seed from the formal sector
was too expensive.

Seed fair experience
To maintain farmers’ interest in seed
security concerns, the project finds it
helpful to suggest that farming commu-
nities make an inventory of crops and
varieties used at the local level. The whole
community then displays its seed invento-
ry at a ‘seed fair’. The seed fairs have
acquired their name because they com-
bine the aesthetic values of sample dis-
plays with detailed explanations about the
performance of a variety or a crop. This
culminates in seed marketing and
exchange between participants. The occa-
sion is organised in such a way that it is
entertaining as well as informative. A con-
venient time to hold a seed fair is at the

end of the cropping season, just after the
harvest when details of the crops’ perfor-
mance are still fresh in the farmer’s mind.
Understanding the farming systems in a
particular area is also critical for the timing
of such events. It is important that the 
farmers take heed of mixed crop stands
and relay plantings which grow on residu-
al moisture because the main objective is
to capture as much diversity as possible.

Seed fairs in Zimbabwe have shown
how important they can be in raising
awareness about seed issues. Zimbabwe is
characterised by a very strong and vibrant
commercial farming sector that occupies
about 30% of the arable land and a much
less commercialised farming sector that is
mostly situated on marginal crop land. The
commercial sector produces and exports
maize, wheat, soybeans, sugarcane, tobac-
co, cotton, fresh cut flowers, vegetables,
fruits, tea, coffee, and beef. It relies on a
well-developed formal seed supply
system, which, through local production
and imports, adequately meets the quality
demands for seed and planting material.

However, the majority of Zimbabwe’s
farmers have to eke out a living in the sub-
sistence farming sector. Here, overpopula-
tion and decade-long poor land manage-
ment has led to massive environmental
degradation and erosion resulting in the
loss of soil fertility. The combination of
recurrent drought and economic structu-
ral adjustment measures has aggravated
the problem and reduced state funding for

this sector. A major problem has been to
provide adequate, appropriate seed for
the farming systems practised in these are-
as because economic liberalisation has
increased seed prices to levels beyond the
reach of many subsistence farming com-
munities.

With these factors in mind, seed fairs
seemed to provide a good opportunity for
making farmers aware of and interested in
the genetic resources they possess, to
enhance diversity and to encourage spe-
cial care in producing good seed.

Seed fairs began in the early 1990s and fol-
lowed the most devastating drought to
affect Southern Africa this century. There
were fears that farmers had lost most, if
not all, of their seed and planting material.
Acting as an informal inventory, the seed
fairs were quick to establish the resilience
of traditional farming systems in the face
of such major catastrophes. The seed fairs
revealed that seeds, even of very old varie-
ties, were still to be found in the farming
communities.

Records for the past three years from
two drought-stricken districts in
Zimbabwe indicate that the number of
seed fair exhibitors increased from 90 to
130 families and the number of visitors
doubled. Most impressive, however, was
the number of crops displayed. The list
reads like a Southern African crop com-
pendium. One such fair, for example, dis-
played 5 different grain crops with 110 dif-

Seed fairs: 
creating awareness of a rich heritage
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ferent varieties, 6 leguminous crops with
75 varieties, 9 vegetable crops with 67
varieties, 3 industrial crops with 10 varie-
ties and 2 root and tuber crops with 15
varieties. Varieties were distinguished
according to the farmers’ own standards.
They gave names to the different pheno-
types and these reflected their understand-
ing of the performance of a crop or where
it came from. As a result, there were varie-
ties named after the president of the coun-
try because the seed was given as drought
relief or with names like “wife does not
run away” because the variety was short
maturing and helped alleviate hunger.
Similar numbers of varieties have since
been found wherever a seed fair was held
and they are rapidly becoming a popular
event in low-input agricultural settings.

When questioned about the difference
between seed fairs and the agricultural
shows, participants remarked:
• Farmers pay to display their goods at

agricultural shows, at seed fairs they can
display their seeds for nothing.

• Produce are judged at shows in terms of
quality. At seed fairs, the diversity of dis-
played varieties and their uniqueness is
what is most important.

• At shows only registered varieties can
be judged, while at seed fairs all crops
and varieties are accepted, irrespective
of their origin.

• It is easier to get seed from an exhibitor
at a seed fair who lives in the vicinity,
for payment or barter can be arranged
any time before the planting season
starts.

The main objectives of seed fairs are to:
• enable farmers in the area to share infor-

mation regarding the performance of
various varieties;

• give access to a wider range of crops
and varieties so they can meet their food
requirements;

• develop a competitive spirit in food pro-
duction; and

• share skills and knowledge on how to
produce the crop.

In the Zimbabwean context, the variety of
crops displayed was impressive, especially
given the two devastating droughts the
country had experienced. Many farmers
visiting the fair had thought that most of
the exhibited crops and varieties had been
lost. Some farmers remembered the role
these crops had played in local food secur-
ity in the past. Hence, seed was gladly
exchanged or bought, so such crops could
be grown again.

In a number of districts, seed fairs have
become a regular annual feature.
Generally they take the form of a one-day
event. Organising these fairs are now
entirely in the hands of the farming com-
munity. Farmers plan when to hold the fair
and who to invite. They elect a committee

to be responsible for running the fair.
There are many things to deal with: money
has to be collected for prizes; criteria set
down for judging exhibits; knowledgeable
persons have to be invited as judges and
food and refreshments must be served.

Most of the farmers involved are women
and they play a crucial role in setting up
the fairs and exhibiting crops and varie-
ties. Many of the crops displayed are the
women’s responsibility and they play an
important role in securing household food
security. It can be said that making sure
seed is available at household level is main-
ly women’s business.

However, farmers do not feel that they
are the custodians of something geneti-
cists want to preserve for future use. Their
perception of biodiversity is pragmatic
and more related to managing their imme-
diate individual life-styles and economic
needs. Two aspects seem particularly
important to farmers: first, the search for
crop diversity and, second, earliness to
increase the farmers’ ability to cope with
adverse weather conditions.

Seed fairs have strong roots in the past.
Zimbabwe has a concept of “zhunde
ramambo” literally, ‘the king’s granary’.
Communities were expected to donate
seed to this granary. First, farmers had to
display their wares for inspection by the
king and the community. Then, seed was
stored in a communal granary with much
traditional ceremony. Because of these
customs, each community has a different
sociocultural approach to organising seed
fairs because they assume a quasi-religious
character.

Outlook
The present abundance of crops and varie-
ties being displayed at seed fairs is, howev-
er, under threat. The advent of crop com-
mercialisation brought with it the use of
improved varieties. Their apparent qual-
ities and uniformity made them seem very
attractive and many farmers no longer saw
any reason to maintain the old varieties.
This trend is clearly illustrated by the fact
that there are regularly 70 entries for sor-
ghum and millet but only 4 entries for
maize.

This situation is certainly influenced by
some factors specific to Zimbabwe where
open-pollinated maize varieties are not
allowed on the official seed trade market.
The environments where sorghum and
millet do well are generally not well suited
to maize. There is an indication that a
more market-oriented crop production
infringes on diversity. Still, we may yet wit-
ness a gradual change towards an
increased use of traditional varieties as
depressed commodity markets push farm-
ers towards a farming system that is pri-
marily geared to household food security.
This may lead to farming systems that
thrive on diversity of crops and varieties.
New chances may also come as the
demand from affluent societies for long
forgotten indigenous vegetables, herbs,
root, tubers, and grain increases.

■

Ortwin Neuendorf, Project Manager SADC/GTZ
Small Scale Seed Project, P.O. Box 4046, Harare,
Zimbabwe
Tel/Fax: +263 4 722724, Cell: + 263 11 204 555
Email: oneuendorf@fanr-sadc.co.zw
URL: http://www.zimbabwe.net/sadc-fanr/intro.htm.
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Market fairs where products are
exchanged are common in the
Andes. Competitions are also

very much part of Andean culture and the
organisation of “biodiversity fairs”, where
farmers display their plant varieties and
those with the “most biodiversity and
knowledge” win prizes, have special
appeal.

One of the first biodiversity fairs took
place in 1989 in Aymará. It was held as a
competition among farmers and highlight-
ed the diversity of potato varieties.
Farmers responded positively to the fairs
and they have become annual events.
Every year more families enter the compe-
titions and the number of varieties dis-
played increases.

Today, biodiversity fairs are held all over
Peru and have expanded to include diver-
sity in crops other than potato. Fairs
encourage farmers to pay attention to the
diversity of varieties they grow. On a more
practical level, they provide a space where
neighbours can exchange seed and plants
and, at regional fairs, they bring farmers
from more distant communities together
ensuring that seed stocks are rebuilt and
expanded. Farmers receive recognition
from government and NGOs for their
efforts in managing their biodiversity and
the prizes also provide strong motivation.

Colpar
Grupo Yanapai works with rural commu-
nities in Quilcas district in the Mantaro
Valley, Huancayo Province. Communities
are scattered over two watersheds and
three different agroecological zones: the
low agroecological zone or valley floor
(3000-3500 m.a.s.l.), the intermediate
zone (3500-3950 m.a.s.l.) and the high
zone (3950-4250 m.a.s.l.).

The Quilcas community is situated on
the valley floor. It has some authority over
the distribution of communal resources in
the area although, over the years, the
importance of communal resource man-
agement has diminished at lower heights
where most of the land is now privately
owned. Colpar with 74 families, 47 of
whom are officially registered as commu-
nity members, lies in the intermediate
zone. Membership of the community
brings obligations, such as the commit-
ment to joint labour in the interests of the
community, and rights to a plot of land
and grazing areas in the high ecozone.

Families in Colpar practice small-scale
agriculture combining it with animal hus-
bandry. Cattle, sheep and llamas are herd-
ed in the high ecozones while other ani-
mals are kept near the family home. Cattle
are a source of capital, manure and trac-
tion, pigs are sold when cash is needed,
and guinea pigs, rabbits and fowl provide
food for household use.

The families manage small privately or
communally owned plots situated at differ-
ent altitudes where they cultivate a variety
of crops. The average amount of land
owned by each family is 0.5-1 ha. On the
steep slopes, soils are generally acidic and

low in organic matter and hillsides suffer
from varying degrees of soil erosion.
Farmers think that since inorganic fertilis-
ers were introduced soil health has
declined (Ramos and Kauffman 1997).
Subsistence agriculture dominates, sur-
pluses are sold at the market and produc-
tion depends almost entirely on manual
labour.

Biodiversity Fair
Grupo Yanapai’s field team decided to
organise a biodiversity fair in Colpar. It
wanted to stimulate farmers to maintain
crop diversity and variety in their fields,
provide them with an opportunity to
exchange seeds and knowledge and finally
to obtain more information about crops
and the diversity within them.

32 participants took part, 25 women
and 7 men. Traditionally, women are
responsible for selecting and maintaining
seed and, therefore, the presence of men
at the contest was a surprise. Particularly
as the first three prizes awarded for show-
ing the largest number of crops and vari-
ability within the crops went to men. This
showed that there was close cooperation
in each household and that men are also
interested and knowledgeable about seed
maintenance. The Yanapai team failed to
find out how many of the 25 women were
heads of households. However, a survey
carried out among 20 women in 1995
showed that 45% were either widowed or
heads of households (Axman 1996).

Crops and variability
A total of 828 samples from 17 different
crops (5 tubers, 5 pulses, 5 grains, 1 fibre-

Learning about biodiversity in Peru
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oil and 1 vegetable) were presented at 
the fair, as well as apples, aromatic and
medicinal plants (laurel and aloe) and gar-
den produce (carrots, garlic and “rocoto”
(Capsicum pubescens)). The variety name
provided by the producer was taken as a
diversity unit. Yanapai was unable to 
analyse whether more than one name had
been given to a single genotype. There
were a surprisingly large number of 
“unique” genotypes.

It is unclear whether the farmers or
Yanapai consistently classified native 
potatoes and improved potatoes in two
categories, although native potatoes 
occupy a different height niche and require
different crop management and input 
levels. If treated as one category, potatoes
were the most exhibited crop (92%) with
the greatest cultivar diversity (61).

Maize
The most common crop was maize (Zea
mays). It was present in most exhibits
(82%) with 51 different variety names. It is
undoubtedly an important crop in the vil-
lage even though Colpar lies above the
cut-off height for maize production. Maize
is dominant because people from middle-
height villages may have access to land on
the valley floor and because ecotypes that
are more tolerant to colder conditions
have gradually been selected. One of the
farmers said: “At first maize hardly gave
any grains and was mainly cob but then
after five years it began to produce more
and the grain was good”. Thus, maize
seems to be ascending to higher altitudes.
Two prize-winning entrants presented 16
different types of grain. Maize is rarely sold
and when families find they do not have
enough, they buy or exchange other crops
for it.

Faba bean
The second most common cultivar at the
fair was the faba bean (Vicia faba):  27 of
the 32 participants had it. The greatest
number of varieties displayed was 19 and
the average was 6. Farmers sow faba bean
by population, planting them together
rather than separating them into varieties
making possible the recombination of dif-
ferent types through cross-pollination.
This management practice has given rise
to Andean faba bean ecotypes. Since the
faba bean stores well, it is consumed in the
period October-December when there are
no more potatoes left. Dry faba bean is
sold in small quantities when money is
needed. It is a nitrogen fixer and an 
important cleaning crop in the rotation
cycle because it does not suffer from the
same diseases as maize and potatoes.

Improved potato
The third most common crop was the 
“improved” potato, which originates from
breeding programmes. These are mostly
hybrids between Solanum tuberosum,
ssp. tuberosum and S. andigena. 20 par-

ticipants (63%) brought varieties of 
“improved” potato. On average each 
farmer grew 3 varieties. 60% of farmers
had ‘Yungay’, a late variety planted at the
end of November and harvested in May.
The ‘Amaya’, selected and maintained by
farmers, is a variety unique to the area.
‘Revolución’, an early variety planted in
October, is one of the first to be harvested.
These improved varieties are grown for
household consumption and sale.

Peas
Eighteen participants grew peas (Pisum
sativum) with, on average, 2 varieties 
per person. Only 3 farmers had 4 varieties,
including a purple mottle that “produces
well but doesn’t have a market”. It is
grown for consumption only on small plots
in association with maize and faba bean.

Native potato
Native potato (Solanum tuberosum ssp.
andigena, S. gonicalix, S. chaucha, S. cur-
tilobum) came in fifth place. 17 people
(53%) exhibited this type of potato. One
participant brought in 28 different varie-
ties. It is possible that other participants
had more native potato varieties, but these
potatoes are stored in the highlands and
farmers may only have displayed the 
varieties they had on hand. Two women
who had a large native potato collection
travelled frequently to the highlands. They
had the opportunity to pick up a more
complete set of seed tubers from the high-
land store. This crop had the greatest
diversity in the community with an 
average of 10 varieties per person.

Unlike maize, the native potato is grown
in the highlands, which are still commu-
nally owned. Potatoes are not separated
into varieties, but are planted as a mix
designed as “chagro”. The community
manages a seven-year rotation system and
each family is allotted land in turn within
the larger rotation field. Native potato
seed is usually obtained through inheri-
tance, by exchange and, as its Spanish
name “papa regalo” suggest, as gifts. This
potato is used for food, gifts, ceremonies
and festivities.

Andean Tubers
Thirteen farmers (41%) had ulluco
(Ullucus tuberosus) with an average of 
3 varieties (one participant had 9). Eight
farmers (25%) had mashua (Tropaeolum
tuberosum) with an average of 3 and a
maximum of 7 cultivars. Only one partici-
pant had oca (Oxalis tuberosa) and she
brought 2 varieties. Farmers had stopped
cultivating oca because weevil had
become a serious problem and all the seed
had been lost. Ulluco, mashua and oca are
planted in rotation with improved potato,
faba bean and cereals. With the exception
of ulluco, which has a market, they seem
to be losing variability and importance.

Pulses
All pulses grown have a high protein 
percentage and are important in soil 
fertility improvement because of their
nitrogen fixing qualities. Even though the
Mantaro valley is too cold for beans, 
10 farmers brought them in. Those farm-
ers who brought in maize also brought in 
a large number of bean varieties because
they are grown in association. The maxi-
mum number of varieties displayed was 
12 with an average of 5. Beans are mainly
grown as food and are seldom sold.

Nine farmers brought tarwi (Lupinus
mutabilis). It is grown for food and to 
protect small fields in the intermediate
zone from livestock. The average number
of different types was 3 although one 
participant had 7. It is the last crop in the
rotation before the land is left to rest. Eight
farmers brought vicia (Vicia bilosa and 
V. sativa) to the exhibition. Yanapai intro-
duced this crop to alleviate the scarcity of
forage and it seems to be doing well.

Other groups
Cereal crops showed the least genetic
diversity. Wheat, barley, oats, quinua and
kiwicha averaged one variety. 10 farmers
presented wheat, 6 presented barley, 
4 oats and 3 quinua. Land scarcity and 
climate restricts cereal growth. Seven
people brought pumpkin and there were
3 varieties. Aromatic herbs and garden
vegetables were not included in the list
and only a few brought samples. It should
be noted, however, that various families
grow garlic, onions, carrots, and a combi-
nation of aromatic and medicinal herbs.

Conclusion
Colpar’s first fair revealed that farmers
grow a surprisingly large array of crops.
There is a large diversity of phenotypes
within each crop and great heterogeneity
amongst them, suggesting contradictions
between market and farmer strategy. 
On the one hand, the market plays a
reductionist role accepting only a limited
number of crops and varieties. Farmers,
however, aim to maximise crop diversity
as well as diversity within crops in order
to cope with the complex agroecology of
their land, droughts, hail, frosts, diseases,
and pests. The fair highlighted once again
how farmer strategies are geared towards
food security and ensuring the sustainabil-
ity of their agriculture.

■

M. Scurrah, E. Fernandez-Baca, R. Canto, E. Nunez, 
E. Olivera,  Grupo Yanapai, Casilla 264, Huancayo, Peru.
N. Zúñiga,  Instituto Nacional de Investigación Agraria
(INIA).
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The People’s Biodiversity Register
was initiated in 1995 by the
Foundation for the Revitalisation of

Local Health Traditions (FRLHT), an NGO
in Bangalore. Between 1996 and 1998 the
Indian Institute of Sciences coordinated
the activities of the People’s Biodiversity
Register at 52 sites in eight states. This was

part of the Biodiversity Conservation
Prioritisation Programme, a national initia-
tive (Gadgil et al, 1998). 

The People’s Biodiversity Register aims
to build an open and transparent informa-
tion system on biodiversity resources from
village level upwards. The register can be
used to promote the sustainable manage-
ment of natural resources and support
claims of communities and individuals to
knowledge about biodiversity resources
and their use. 

During the course of individual and
group interviews and discussions at village
assemblies, local  biological resources and
conservation priorities were explored and
biodiversity user groups and knowledge-
able individuals were identified. As many
as 1000 villagers with extensive knowl-
edge of biological resources became deep-
ly involved in the programme. During
these discussions biodiversity resources
and practices for the sustainable use of
local biological resources were identified.
Peoples’ perceptions and options for
development and their personal and social
choices were also discussed. 

Over-harvesting and biopiracy
This work entails risks. The availability of
easily accessible databases could encour-
age the over-harvesting of certain biodiver-
sity resources by the communities them-
selves. Also  information on biodiversity
resources might be used by those who 
are not prepared to share the benefits
equitably. 

Information on biodiversity resources 
in the People’s Biodiversity Registers has
facilitated monitoring and provided meas-
ures for checking how this knowledge will
be used . Establishing rewards for natural
resources initiatives has created opportu-
nities for local communities to participate
in conservation programmes. 

Information from local registers has
been computerised at district level and
made available to villagers throughout the
country. The medicinal and seed indus-
tries are allowed access to this information
for a reasonable fee. Some of the royalties
accumulated in this way have been 
deposited in biodiversity funds for the 
support of local initiatives. These efforts
will not be successful without publicity,
training and education at the grassroots
level through a local self-governance
system.

Experiences gained 
The registers were accepted by local coun-
cils as official documents and distributed
publicly. This attracted considerable atten-
tion in the local media and helped raise
awareness about these issues in neigh-
bouring areas. It also worked as a signal to
local politicians about the importance of
local resource management and their
responsibilities towards it. 

In some villages people started looking
for solutions to problems related to local
natural resources. In Kigga village near
Sringeri, for example, one trader used to
collect moss in large quantities from near-
by forests. The people asked him what he
earned selling this moss on the urban mar-
ket and, because he did not give a satisfac-
tory reply, they refused to continue col-
lecting. Mala village decided to ask the
government to authorise the local council
to charge fees to outsiders who wanted to
collect forest products. People also looked
for ways of reducing the pressure on the
forests caused by the need for firewood.
They began, for example, to look for alter-
native fuel resources for brick making and
made efforts to protect sacred groves.

Response 
The government of India has prepared a
draft ‘Biodiversity Act’ (Anon 1998) to be
discussed during the next parliamentary
session. The draft act considers the role of
local authorities, the documentation of
local knowledge and resources, and the
funding needed for conservation. Under
the auspices of a local member of parlia-
ment some NGOs organised a public hear-
ing on the contents of the draft bill.

As the government takes its time to
decide about People’s Biodiversity
Registers, local NGOs have started pro-
moting them vigorously. These experienc-
es have been widely published both in
English and in the local language and as a
result many people from all over India
have expressed an interest in undertaking
similar exercises in their own areas. An
informal network called Srishtijigyaasa
Pariwar, the ‘Family of People Desiring to
Learning about Nature’ has been set up.
To facilitate this process, a methodology
manual (Chhatre et al, 1998) and resource
materials such as the Convention on
Biological Diversity have been translated
into several local languages.

Meanwhile other NGOs, including the
International Union for Conservation of
Nature and Natural Resources (IUCN),
have expressed interest in undertaking
similar initiatives in Nepal, Brazil and
South Africa. People’s Biodiversity
Registers may become a global movement
in the near future.

The full text of this article can be found
in COMPAS Newsletter Vol 1-2, 1999 or
at www.etcint.org/compas_newsl.htm  

■

Ghate Utkarsh, Centre for Ecological Sciences,
Indian Institute of Science, Bangalore 560 012, India. 
E-mail: utkarsh@ces.iisc.ernet.in
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In India irrigated agriculture and the
use of high yielding varieties is strong-
ly supported. This has led to an over-

production of rice and wheat. The Public
Distribution System has been selling this
subsidised surplus to the poor. As a result,
millet had gradually been replaced as a
staple food by wheat and rice. Rainfed
agriculture in Tamil Nadu has become

strongly marginalised and traditional varie-
ties of small and minor millets and pulses
have nearly disappeared. The Tamil Nadu
LEISA Network* organised a campaign to
‘Save Traditional Seeds’ and, in the pro-
cess, they have documented the tradition-
al varieties that still exist. They have also
identified those farmers interested in culti-
vating, upgrading and multiplying tradi-
tional varieties 

On the road
A campaign “trail” committee was formed
to tour the area. It consisted of members of
farmer’ associations and consumer forums.
A core team was made responsible for
addressing public meetings in colleges,

universities and on the street. This team
was also responsible for collecting infor-
mation about the traditional varieties culti-
vated in the region and for forming village
committees to cultivate and upgrade tradi-
tional seeds. A cultural team was responsi-
ble for street theatre performances that
demonstrated the impact of modern agri-
culture, the threat to biodiversity and the
importance of preserving, cultivating and
upgrading traditional varieties.

The campaign was opened by the Vice-
Chancellor of Anna University, Madras
(Chennai) on 10 December 1997 and
reached Kannikumari on 10 January 1998
after covering about 1200 km. Every day,
during this 30 day period at least one mee-
ting was held at a college or university and
3 to 4 street performances were given.
Meetings often attracted between 2000
and 2500 people a day.

Without the solid support of the far-
mers, who provided food for 150 people 3
times a day; the NGOs, colleges and uni-
versities that provided accommodation,
and contributions of grain and cash from
the general public, the campaign would
not have been possible. 

All the daily and weekly magazines in
Tamil Nadu and the State television servi-
ce followed the campaign’s progress.

Subscriptions to the LEISA Network maga-
zine doubled and some 180 farmers beca-
me involved in newly founded community
seed conservation committees.  The seed
committees, in collaboration with the LEI-
SA Network and universities and colleges
will use the traditional varieties and the
information collected in testing and multi-
plication experiments. Much information
was also collected on traditional agricultu-
re and the loss of biodiversity. This inclu-
ded, for example, inscriptions from a
temple wall that indicated that rice yields
of 7–9 tons were obtained in traditional
rainfed agriculture, thus exploding the
myth that the productivity of traditional
varieties is low. 

■

Oswald Quintal, 
Tamil Nadu LEISA Network, 22, High Ways Colony,
Subramaniyapuram, Trichy-620 020, Tamal Nadu,
India

* The LEISA Network, founded in 1990, is dedicated to
the development of sustainable small-scale rainfed
agriculture. Its members are resource-poor farmers
and small NGOs living and 
working in Tamil Nadu and Pondicherry in southern
India where rainfed agriculture and livestock keeping
predominate.

Farmers have developed and shaped landraces through repeated seed 
selection and production. The in situ location for these genetic resources 
is the farm. For this reason, on-farm conservation is a synonym for in situ
conservation of crop and livestock genetic resources. The on-farm or in

situ maintenance of
genetic diversity is a
conservation strate-
gy that is comple-
mentary to ex situ
conservation in
genebanks. The cru-
cial importance of
in situ conservation
lies in the fact that
the evolutionary
process can contin-
ue, whereas the ex
situ conservation
represents a ‘frozen
and static’ situation.
Conservationists
accept the fact that
they cannot con-
serve all materials
and genes ex situ
because of limited
resources and that
materials are at risk
from power cuts

and delayed regeneration. However, in situ conservation is not fully 
adequate for the maintenance of material or genes (see Sthapit & Jarvis
p40). First, because farmers may not wish to continue planting particular
varieties or crops if better varieties become available. Second, the genetic
make up of materials can change when farmers change production 
practices. This generates such discussions as whether farmers who main-
tain farmers’ varieties/landraces should be encouraged (or allowed!) to use
fertilisers or pesticides. From a ‘pure’ conservation perspective, this is not
desirable. On the other hand, farmers cannot be forced or expected to
grow particular farmers’ varieties/landraces in the traditional way if they are
not compensated for extra costs or yield losses.

The Ethiopian genebank of the Institute of Biodiversity Conservation
and Research (IBCR) has adopted a compensation approach, at least in the
short term. Some argue this is not a sustainable way of maintaining in situ
conservation because compensation is only available for the length of the
project. However, alternatives are not readily available. If the gene bank
waits until policy makers have created a socioeconomic environment that
favours the use of local genetic diversity by farmers, then many valuable
genes will probably be lost as farmers turn to improved materials or aban-
don their farms in search of a more promising future. 

The justification for the in situ and ex situ conservation of genetic
resources is that resources will be used by farmers either directly or 
indirectly. Both approaches require policy support. A policy that provides
for the creation of a regulatory seed framework and market can significantly
contribute to the on-farm use of genetic diversity (see Demissie p30). 
It is, however, essential that the value and complementarity of in situ
conservation and the role that farmers play in conserving genetic diversity
is recognised.

Conny Almekinders and Abebe Demissie

Box 1 Complementarity and sustainability of in situ and ex situ conservation
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Plant species of economic impor-
tance are not randomly distributed
throughout the world. N. I. Vavilov

was among the first scientists to conceptu-
alise this phenomenon and identified eight
such centres of diversity. Because it has a
wide range of ecogeographic, edaphic and

climatic conditions, Ethiopia has consider-
able plant genetic diversity. It is a major
world centre of genetic diversity for many
regionally and globally important domesti-
cated plant species including wheat, bar-
ley, sorghum, teff, chickpeas, coffee, as
well as other less-appreciated but poten-
tially useful crops.

The permanent interaction of cultivated
crops with their wild relatives under
diverse ecosystems, coupled with farmers’
practices and socioeconomic factors, have
contributed to making Ethiopia one of the
richest areas of genetically diverse
farmers’ varieties in the world. Even crops
that were originally domesticated else-
where exhibit immense variation in vari-
ous adaptive traits.

Farmers’ varieties important
The critical importance of plant genetic
resources as a component of natural
resources management has been recog-
nised for some time. Plant genetic resourc-
es form the basis for food security and sus-
tainable agricultural development. A grow-
ing global population needs crop plants
with improved tolerance to several stress
factors and able to meet the growing need
for food, fibre, and clothing. This means
that plant breeders must have continuous
and dependable access to plant genetic
reservoirs. Farmers’ varieties, their imme-
diate relatives and related wild species are
particularly important sources of new
genes for breeding programmes.

Farmers’ varieties are uniquely adapted,
genetically diverse cultivars. They are
repositories of traits that have evolved in
local environments over long periods of
time as a result of farmers’ cultivation and
selection. As sources of adapted genes,
farmers’ varieties have been the raw mate-
rial from which modern and often higher
yielding crop varieties have been devel-
oped. The conservation of local landraces
is, therefore, of critical importance both
for scientific crop improvement and sub-
sistence agriculture.

Ex situ conservation
Two conservation strategies are generally
distinguished: in situ and ex situ (see 
Box 1, p29). At the global level, genetic
erosion has been addressed by efforts to
conserve plant genetic resources in off-
farm or ex situ gene banks, both as seeds
and as living plants. To date, nearly all
such efforts have focused on conserving
crop genetic resources in formal gene
banks that are part of an international insti-
tutional network. Ex situ conservation has
limits. Gene banks are limited in what they
can store. They have collected only a frac-
tion of the existing genetic diversity and
the size of the sample varies and depends
on the crop. For instance, relatively large 
collections exist of the major food crops.
Large holdings of rice, wheat, barley,
maize, potato and other crops are kept in
CGIAR international research centres. 
In contrast, minor food crops have hardly
been collected for ex situ conservation
even though the genetic diversity in these
crops is more threatened with replace-
ment by the principal crops. The disassoci-
ation of the material kept in genebanks
from their users’ communities limits
access to the materials by the primary
users and original custodian of the materi-

In situ conservation: 
the Ethiopian experience
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al, the farmers. It also terminates the
enhancement of the material through the
process of natural evolution.

In situ conservation
The primary objective of in situ conserva-
tion is to conserve the biodiversity of tradi-
tional crop varieties on the farm with the
help of farmers’ knowledge and traditional
practices. In situ or on-farm conservation
of agrobiodiversity is conservation in a
dynamic agroecosystem, ideally one
which is self-supporting and favouring
evolutionary processes. Thus, it allows
ongoing host-parasite co-evolution, which
is likely to provide material resistant to 
diseases and pests. This contrasts with the
efforts to conserve crop diversity in static
off-farm gene banks. However, in situ
maintained diversity is more difficult to
access for breeders who like to use specif-
ic materials for their breeding pro-
grammes.

Community-based conservation
The objective of the Ethiopian on-farm
initiative is to establish a programme 
linking ex situ and in situ conservation.
In situ and ex situ conservation are seen
as complementary in a way that maximises
the retention and continued evolution of
the genetic qualities of farmers’ varieties.
It also aims to avoid the loss of variation
during rejuvenation and maintenance in
formal gene banks. This means that
farmers’ in situ conservation must be part
of the existing cropping system since this
is the only way to maintain the complex
interaction of genetically diverse tradition-
al cultivated varieties with their associated
pests, predators and pathogens. In this set-
up, both natural and human selection
operate in the traditional way.

As part of the in situ conservation effort
in Ethiopia, Community Seed Banks (CSBs)
are being established as pilot projects in 6
different agroecological zones. Like the
formal gene banks, conservation of locally
adapted traditional varieties in commu-
nity-managed seed banks will ensure the
sustained provision of useful variability to
the community and to various breeding
programmes complementing the formal
network of international gene banks.

The CSBs serve as a springboard for
increased extension contact and local par-
ticipation in the conservation of farmers’
varieties. They can be used to organise
local support for conservation, train farm-
ers in conservation activities, build low
cost and low maintenance storage facil-
ities, and link farmers, extension agents
and gene bank staff. In forming CSBs, the
first step was to contact local leaders and
farmers in selected districts and commu-
nities, and organise a local association, the
Crop Conservation Association (CCA).
The CCA is the principal contact point
between the Community Seed Bank,
extension agents and the gene bank. The
CCA, the district extension agents, and the

gene bank join in building the actual
Community Seed Bank facility with funds
made available by the project.

The next step in establishing a commu-
nity based conservation programme was
to select a local farmer conservator. This
was done using criteria developed by the
community and gene bank and took place
during a meeting/workshop involving the
CCA, community leaders, extension
agents and local farmers. The farmer con-
servator belongs to the group of farmers
who plant, select and store seeds from
local materials. The farmer conservator is
the primary local contact and is respon-
sible for managing the CSB. In collabora-
tion with extension agents the farmer con-
servator and other farmers are trained by
gene bank staff in selecting, documenting
and storing genetic resources in the CSB.

Community storage is already practised
in Ethiopia to ensure seed in times of
stress and the CSB builds on this age-old
tradition. Farmers store part of their seed
in the CSB and this seed is available for
retrieval at any time. A small, but represen-
tative seed sample is taken for storage at
the Community Gene Bank and a dupli-
cate sample is kept in the national gene
bank at the Institute for Biodiversity
Conservation and Research.

Operational strategy
Initially, subsidies were provided on the
basis of the yield differentials of advanced
and farmers’ varieties. In the long run,
continuing in situ conservation cannot
rely on direct production subsidies to
farmers. In order to work towards a sus-
tainable compensation scheme after pro-
ject funding is over, a reward system
needs to be put in place.

The production and utilisation of
farmers’ varieties is important for
Ethiopian farming communities. In this
context it would be important to identify
where agricultural production and pricing
policies are likely to have a negative effect
on the continuing use of traditional varie-
ties/landraces. At the end of the day, farm-
ers themselves must feel there are advan-
tages to continuing with traditional crops
if they are to sustain their participation in
the conservation of farmers’ varieties.

Support
Another broad strategy that supports a
farmer-based conservation programme is
the generation of non-market and market
incentives for growing farmers’ varieties.
Critical here is identifying the specific fac-
tors that enhance or limit the continued
utilisation of farmers’ varieties by farming
communities. A key component is to iden-
tify special consumer products that make
use of farmers’ varieties on the local,
national and international market. There is
much potential, for example, in urban
markets in industrially developed coun-
tries for organically produced products.
Increasing interest in organic products

may provide opportunities for the produc-
tion of farmers’ varieties with special high
nutrient or culinary quality even though
yields may be low.

Major non-market incentives to the
farmers involved with the Community
Gene Bank will be the increased training
and enhanced extension packages
received by the farmer conservator and
associated farmers. Extension agents and
the farmer conservator will not only be
available to select and store local seed, but
will also work with farmers in improving
crop production. A flexible strategy to
accommodate both improved crop pro-
duction techniques and the conservation
of local crop varieties is anticipated. 
Both the extension agents and the farmer
conservator will be able to advise farmers
on the advantages of different crop varie-
ties and where these might do well. They
will be able to help farmers increase pro-
duction by improved crop management
techniques such as soil erosion measures
and pest control. They can also be of help
in enhancing the material by incorporat-
ing desirable genes. Educational material
that explains the importance of Ethiopian
crop resources should also be developed.

The sustainability of a farm-based con-
servation of farmers’ varieties may ulti-
mately depend on the availability of local
and external markets. The local market is
unlikely to be large enough to absorb pro-
duction and it is not sensitive to this type
of product at present. The project will
seek to identify products that are based on
farmers varieties and which can be mar-
keted as value-added products to support
their cultivation. Other market niches for
farmers’ varieties probably exist and war-
rant special initiatives.

In spite of the low yields obtained, it is
obvious from the experience gained so far
that local farming communities want to
continue cultivating farmers’ varieties.
This is because of their stable yield and the
quality of traditional varieties. The com-
munities clearly appreciated the project.
However, it is unrealistic to expect it to be
fully sustainable after just four years. This
type of project will need international
assistance for a long time if it is to make a
lasting impact. Meanwhile, the interna-
tional community should develop an
awareness of the value of farmers’ varie-
ties for future food security and be ready
to promote in situ conservation pro-
grammes.

This contribution is based on the project
“Dynamic farmer-based approach to the
conservation of Ethiopia’s plant genetic
resources” supported by the Global
Environment Facility.

■

Abebe Demissie, Biodiversity Conservation and
Research Institute, POB 30726, Addis Abeba, Ethiopia,
Tel. 00251-1-615607 or 612244, Fax 613722, 
Email: Biod-et@telecom.net.et.
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Andean tubers have been called the
“lost crop of the Incas” and
Candelaria in Bolivia is well known

for its tuber production (Cardenas 1989).
Farmers grow landraces of four different
potato species (Solanum andigena, S. x
ajanhuiri, S. stenotomum and S. phure-
ja), oca (Oxalis tuberosa), ulluco

(Ullucus tuberosus) and mashua
(Tropaeolum tuberosum). At the local
market in Colomi they make an extraordi-
nary and beautiful display of diversity.

Andean tubers form part of different
ecological tiers that extend from the
3200m irrigated valley floor to 3900m.
Rotations and associations with other
crops (faba beans and tarwi) help reduce
pests. However, much diversity has been
lost with increasing market integration.
Farmers in Candelaria and elsewhere in
Bolivia, concentrate production on the
few varieties of potatoes widely accepted

by the market. Monocropping tendencies
and poor use of modern agricultural
inputs have affected agroecosystem viabil-
ity and increased pest damage.

The Foundation for the Promotion and
Investigation of Andean Products (PROIN-
PA) is custodian of the Bolivian Andean
tuber germplasm collection. Its focus has
shifted from in situ conservation and
resolving specific production constraints
to promoting the sustainable use of
Andean tubers in the context of a complex
local social, economic and political envi-
ronment.

Initial approach
Work with Andean tubers began in 1993.
Visits to agricultural fairs, markets and field
reconnaissance identified 21 important
Andean tubers zones. It was decided, after
follow up visits, to concentrate in situ con-
servation work in Candelaria, one of the
most important diversity microcentres.

An inventory of Andean tubers in
Candelaria lead to the phenotypical clas-
sification of 22 landraces of Solanum
andigena, 5 of S. stenotomum, 2 of S. x
ajanhuiri, 2 of S. phureja, 27 of oca

(Oxalis tuberosa), 7 of ulluco (Ullucus
tuberosus) and 9 of mashua (Tropaeo-
lum tuberosum). Local knowledge on
production and use was systematised.

Farmers classify oca varieties according
to soil aptitudes, pest susceptibility, 
production and storage qualities, culinary
properties and market suitability. It is
important in local diets between May and
December and is eaten in many different
ways. Most commonly the tubers are left
in the sun for several days to reduce the
oxalic acid content and become sweet.
They are then boiled in their skins, baked
or used in stews or for thickening soups.
Specific dishes have evolved to exploit dif-
ferences in flavour, texture colour and
cooking time. Lluch’u oca is spread on the
ground on cold nights, left to freeze, trod-
den to remove water and sun dried to
make chuño which can be stored for
months or years. Chuño is ground into oca
flour for bread, buñuelos (a kind of dough-
nut) and starch for thickening soups. The
Puka Kamusa variety has medicinal uses.
Other Andean potato varieties are equally
versatile. Ulluco is used in soups and
stews, “Salsa Lisa” for salads, and mashua

Andean tubers: 
from conservation to sustainable use 
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is good for fattening pigs and occasionally
as medicine.

For two years a study was made of the
way 12 families used and managed Andean
tubers. On average they kept 8 landraces
of oca, 2 of ulluco and 1 of mashua. Each
family held between 5 and 11 landraces of
oca. Between them they had 22 landraces.
Some landraces were widely distributed. 

Landraces managed by families varied over
time. During 2 seasons, 4 families lost or
eliminated one or more landraces and 
5 families introduced a new one. Farmers
have their own strategies for managing
and replacing germplasm. They plant the
same variety in different tiers to reduce
the risk of loss and replace seed when it
has become tired with seed obtained from
another farmer, preferably outside their
community. Seed is bought, bartered or
paid for through labour. This dynamic,
mosaic system that crosscuts local com-
munities largely ensures germplasm is
maintained. However, some varieties such
as the ulluco “Llausa lisa” used for chuño,
have been lost recently.

In situ conservation
PROINPA’s principal support to in situ
conservation has been the organisation of
annual biodiversity fairs. The first was held
in Colomi in 1994 in cooperation with the
local government. Each participant or
group was allocated a small stand where
they laid out all the varieties they used.
Prizes were given to participants with the
largest number of varieties and to those
who were most knowledgeable. One fami-
ly brought 32 varieties of potato, 12 of
oca, 2 of ulluco and 6 of mashua. Farmers
were encouraged to exchange varieties.
A follow-up of six families who had
exchanged varieties showed they had
planted 2 or 3 new varieties. The fairs
helped PROINPA to discover new landrac-
es and to meet the farmers managing
them.

Technical limitations
Until recently, agricultural research in
Bolivia has ignored Andean tubers. To
complement in situ conservation, the spe-
cific problems confronting farmers were
identified, prioritised and investigated.
Ulluco is attacked by roya (Aecidium
ulluci), a disease farmers call “tojtu”, a
term also used to describe potato blight.
By 1997, the specific pathogen causing
roya had been identified and an efficient,
but chemical, control strategy developed.

Farmers say that weevil in oca is a rela-
tively new problem. Farmers also reported
that some varieties resist weevil. The 
biology of the insect (Systena sp.) was
studied and 200 entries in the national
germplasm bank were evaluated during
researcher-managed field trials. Forty
varieties were found to be resistant to
Systena sp. and two entries were able to
act as nematode trap crops.

New approach
Farmers have managed germplasm for
thousands of years under complex and
changing conditions. The term “conserva-
tion” fails to capture the dynamics of adop-
tion and selection, however. Technological
interventions that target highly specific
problems outside the context of the local
agroecosystem do not allow the full utilisa-
tion of available biodiversity. PROINPA has
tried to develop an alternative approach
promoting new and sustainable uses of bio-
diversity in Candelaria.

PROINPA has joined the San Simon
University’s (Cochabamba) programme of
Food Technology and Natural Products 
(PAPN) and the Institute for Socio-
economic Studies (IESE) in forming the
Integrated Candelaria Project (PIC). PAPN
had already developed and evaluated a
range of food products derived from
Andean tubers and IESE had carried out
studies on the market, price and demand
for them. Within the PIC, realistic, interdis-
ciplinary proposals for the sustainable use
of biodiversity are being developed.

Linking farmers and PROINPA
Farmers replace seed when it has become
tired. Potatoes, oca and ulluco tuber seed
gradually becomes infected with viruses
that lower yields. PROINPA has used meri-
stem thermotherapy to produce virus-free
seed in 24 potato landraces, and 2 landrac-
es of oca and ulluco from the germplasm
collection. Eight farmer families from
Candelaria visited PROINPA’s experimen-
tal station and selected 12 varieties. They
were given 20 tubers of each variety and
are now multiplying these for their own
use. Plans to further improve farmer
access to the materials held in the germ-
plasm collection are being made.

PROINPA on-farm research has moved
from developing interventions to target
specific problems to studying the interac-
tions of rotations, fertility and pests.
Nutrient flows in the soil and the move-
ment of pests between sites are being
examined and 4 farmers are taking part in
a study of the way Andean tubers are man-
aged within the whole farm rather than
the single field.

Markets
Accessing better quality germplasm and
resolving production problems using an
agroecosystem approach must be com-
bined with identifying new markets for
oca, ulluco and mashua. As PIC project
members analysed market bottlenecks,
farmers explained the detrimental effect
of gluts on prices. Because ulluco does not
store well, it has to be marketed immedi-
ately after harvest when prices are low.
Farmers wanted to be able to take advan-
tage of off-season prices. PAPN, together
with farmers, concluded that improved
storage and dehydrated flakes might solve
the problem. PAPN developed and tested
the technology for flakes and a pilot 

product, sold in the University store, 
was well received by consumers. Market
studies revealed a potential demand of 
437 tonnes per year, easily absorbing 
current production in Candelaria.

PROINPA has helped farmers select and
grade high quality ulluco and oca and IESE
has sold well-presented, 100kg bags with
ease at local supermarket where consumers
were prepared to pay several times the local
market price of the loose ungraded product.
IESE has also developed new recipes that do
not require sun exposure and these are 
supplied with the packaged product.

Mashua has very high yields of up to 90
tonnes/h. Being a rustic crop adapted to
the Andes it requires few inputs. Farmers
feed cooked mashua to their pigs and it
could replace maize in commercial bal-
anced animal feed. The Bolivian Private
University (UPB) has estimated the poten-
tial demand for mashua as balanced feed is
about 150,000 tonnes per year. PROINPA
has undertaken to study yields and select
appropriate varieties. UPB is testing gas-
drying methods of feed production and
preliminary results from commercial pig
producers suggest mashua is an efficient
substitute. PAPN is now investigating arti-
san solar dryers for farm use.

Scaling up
The PIC Project is basically a research
initiative. To reach more farmers and have
greater impact on biodiversity it must
work with other institutions including
local government institutions responsible
for rural development. PIC project mem-
bers have helped Colomi municipality to
organise an agricultural workshop where
NGOs, local institutions, private sector
food processors and farmer groups can
analyse the problems associated with the
major crops and explored solutions.
Potatoes were voted the most important
crop, oca and ulluco were joint third. Four
institutions involved in the workshop are
working with Andean tubers. As these also
work with other crops and livestock, good
coordination should make it possible to
implement an agroecosystem approach.
PROINPA hopes the workshop will evolve
into a local forum for agricultural develop-
ment capable of promoting the sustainable
use of biodiversity.

■

Franz Terrazas and Rolando Oros, Fundación 
PROINPA, Casilla 4285, Cochabamba, Bolivia. 
PROINPA@PROINPA.ORG
Gonzalo Alfaro, Programa de Alimentos y Productos
Naturales (PAPN), Casilla 353, Cochabamba, Bolivia
Raul Delgado, Instituto de Estudios Socioeconómicos
(IESE), Cochabamba, Bolivia
Graham Thiele, Proyecto Papa Andina, International
Potato Center, Cochabamba, Bolivia
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The Kigezi Highlands in south-west
Uganda have good dairy production
potential because of reliable rainfall

and a moderate climate favourable to both
humans and livestock. The Agroforestry
Research Networks for Africa (AFRENA)
- Uganda is an agroforestry research project
in which the Forestry Research Institute 

(FORI) collaborates with the International
Centre for Research in Agroforestry
(ICRAF) in supporting smallholder dairy
production. The project carries out
research and development into producing
quality fodder from trees and shrubs.
Calliandra calothyrsus, an exotic, pro-
tein-rich fodder tree, is already widely used
by smallholder dairy farmers. However,
research on indigenous fodder trees and
shrubs is trying to identify suitable alterna-
tives to C. calothyrsus and to contribute to
the conservation and enhancement of bio-
diversity. The project also carries out trials
with indigenous tree species integrated
into cropland to determine the potential
for pole and timber production and to
assess tree – crop competition.

A growing number of farmers in the
Kigezi Highlands produce milk on a small-
scale basis. Several NGOs distribute 
genetically improved heifers which are
kept in zero grazing or supplementary
feeding units. These are vital alternatives

to free grazing in an area of  land shortage
and highly scattered fields. Currently,
more than 300 owners of improved cows
in Kabale District use zero grazing. Most
farmers use Calliandra leaves as a supple-
mentary source of fodder.

In Uganda, the dairy sector and small-
holder dairy development in particular,
can be a major catalyst in agriculture-led
economic development if it can generate
significant and regular income for produc-
ers, create employment through the pro-
duction, processing and marketing of
dairy products, and improve the diets of
rural and urban consumers.

The Kigezi Highlands
The Kigezi Highlands are a rolling, moun-
tainous region in the foothills of the
Virunga Mountains. Altitude varies
between 1800-2800 m. Hill slopes are very
steep and can exceed 50° (Aluma et al,
1995). Soils were once deep and fertile,
but have become degraded by unsustain-
able farming practices. The region enjoys a
moderate tropical climate with an average
annual rainfall of 1000-1500mm. The rain-
fall pattern is bimodal with a long rainy sea-
son from March to June and a short rainy
season from October to December. Mean
maximum and mean minimum tempera-
tures are 23 and 10°C, respectively. Fog is
common in the mornings.

Socio-cultural factors
Population density is estimated to be 230
per km2 (Mugisha, 1997). Between 1980

and 1991, the average annual population
increase was 2.17% indicating that the pop-
ulation will double in the next 35 years if
this trend remains constant and there is no
migration. The population pyramid is typi-
cal of developing countries with 60% of
the population under the age of 20. The
average household consists of 5-6 people.

Agricultural system
Small-scale cultivation to meet household
consumption and a little trading character-
ises livelihoods in most rural households
in the area. Land holdings are very small
because of high population density and
many households live off less than 1 ha. In
addition, land is highly fragmented making
it difficult to expand and manage agricul-
tural activities. The bimodal rainfall pat-
tern allows two cropping seasons. The
main crops are sorghum, sweet potatoes,
Irish potatoes, beans, and maize. Plantains
are dominant in the lower and drier east-
ern parts of the Kigezi Highlands.

Indigenous knowledge
Most improved cows kept by smallholder
farmers have a rather low milk production
due to the poor composition of the fod-
der. Cultivated grasses, banana stems and
leaves as well as vines from sweet potatoes
are a common source of fodder but
although they provide roughage, their
nutritive value is low.

Local and exotic fodder trees could play
an important role in a cow’s diet. Feeding
protein-rich tree leaves to dairy cows can
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be profitable in two ways: it substitutes
expensive dairy meal and increases the
production and fat content of milk.

Local trees and shrubs are well adapted
to the soils and climate of the Kigezi
Highlands. They are generally easy to
propagate, grow fast and some show a 
rapid rate of re-growth after being
browsed or pruned. In addition, their
leaves are available during the dry season
when grass fodder is scarce. Some trees
and shrubs are reported useful in soil 
conservation and soil improvement, they
provide firewood and medicines and have
a wide range of other uses.

A survey carried out by AFRENA
showed that the 82 farms studied 
sheltered 46 indigenous tree and shrubs
species (Gerrits, 1999). Nine of these
were actually exotic but introduced into
the area so long ago that people consider
them to be indigenous trees and have 
given them local names.

Between 0 and 9 tree species were found
per farm, the average being 3-4 local tree
species. One fifth of the farmers reported
they had no local tree species on their land.
The most frequently planted species 
were Sesbania sesban, Ficus natalensis,
and Acacia mearnsii. Many species, like
Indigofera arrecta or Vernonia amygdali-
na, grow naturally on fallow land.

Twenty of the trees or shrubs are used
either as fodder or as veterinary medicine.
Trees used as fodder are mainly grown
close to the homestead, thus reducing the
amount of labour needed to cut and carry
the fodder to the cows. Trees or shrubs

that form good hedges are especially suit-
able since they also provide protection,
act as boundary markers and make useful
browsable fodder banks for cows and
goats.

Farmers select species according to
whether they need to increase milk pro-
duction or improve animal health.
Sesbania sesban or Vernonia amygdali-
na, both indigenous species, contain the
high amounts of protein essential for ani-
mal growth and increased milk produc-
tion. The contribution of indigenous fod-
der trees and shrubs to a cow’s diet is less
than 10% but the crude protein they pro-
vide is crucial.

Most farmers plant local shrubs and
trees and feed fodder to their animals on a
regular basis. Although many use these
fodder sources somewhat irregularly, they
maintain that they are important especial-
ly during the dry season when less grass is
available. Some farmers stated they had
not tried to feed local tree species to their
cows but concentrated on growing tree
species suitable for timber and fuel.
Farmers wanted better extension services
so they could learn more about practices
that help maintain milk production.

Sources of medicine
Farmers use many local trees and shrubs as
traditional and cheap medicine for both
humans and animals. For example, farmers
treat cows with the leaves of Sesbania ses-
ban, Vernonia amygdalina and
Dodonaea angustifolia to cure intestinal
diseases like worms and diarrhoea.

Enhancing biodiversity
We observed a relatively low level of indig-
enous knowledge among farmers as far as
fodder was concerned. There are several
reasons for this. Few patches of natural
forest remain in the area because much of
the forest was cleared for cultivation
decades ago. Eucalyptus grandis now
dominates the landscape and has replaced
the local tree species used for timber,
poles and fuel. Farmers are interested in
new, exotic tree and shrub species, some
of which grow much faster than local spe-
cies. Fodder from Calliandra, for exam-
ple, is ready for harvesting in the second
year (KARI-KEFRI-ICRAF, 1998). Some
farmers also indicated that they had adopt-
ed Christianity and no longer believe in
the traditional and spiritual uses of trees.

The disappearance of local tree species
and fading indigenous knowledge are
closely related and form a vicious circle.
The AFRENA Project began to investigate
the full potential of local tree species and
to reintroduce them into the farming
system. The survey showed, for example,
that Sesbania sesban, Vernonia amygda-
lina and Indigofera arrecta are promising
fodder trees. However, more in-depth
nutritive analysis and feeding trials are
needed to determine the response of cows
to local fodder. Furthermore, little has
been established on the medicinal use of
local trees and shrubs for humans and ani-
mals. At a later stage, dissemination activ-
ities should include high quality local tree
species for well-balanced fodder.

Preliminary results indicate that while
most indigenous trees grow more slowly,
their high-value products make it worth
growing them on farms. In future, increas-
ing emphasis will be put on conserving and
enhancing biodiversity both in research
and dissemination activities. The goal is an
optimal combination of suitable indigenous
and exotic tree species on the farm. The
challenge for the future is to create aware-
ness and disseminate knowledge on the
natural heritage of the Kigezi Highlands.

■

Andreas Gerrits, AFRENA Project - Uganda, PO Box
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Email: icrafkab@starcom.co.ug
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Afundamental problem in plant
breeding is the relationship
between selection environment

and target environment. Direct selection
in the target environment is always the
most efficient. Selection efficiency is likely
to decrease as the difference between the
selection environment and the target envi-
ronment increases.

Therefore, it is not surprising that plant
breeding has been much more successful
in environments with a great similarity to
those where most selection usually takes
place: the research stations where breed-

ing material is customarily grown in near-
optimum conditions. Plant breeders have
considerable success in favourable envi-
ronments, but they often address the prob-
lems of poor farmers living in unfavour-
able environments by simply extending
the same methodologies and philosophies
to favourable, high-potential environ-
ments. In doing so, they do not consider
limitations associated with the presence of
large interactions between Genotype and
Environment (GE). Plant breeders regard
these GE interactions to be among the
main factors limiting response to selection
and, in general, the efficiency of breeding
programmes. When the selection environ-
ment is very different from the target envi-
ronment, GE interactions usually become
more important.

Plant breeders distinguish between two
types of interactions: the first type chang-

es the ranking of genotypes in the same
location over time causing large temporal
variability. The second type consistently
changes the ranking of genotypes
between different target environments
causing large spatial (or geographical) var-
iability. Farmers are mostly interested in
avoiding or reducing temporal variability,
while the majority of plant breeders (and
the seed companies) are mostly interested
in avoiding geographical variability.

In the case of temporal variability, the
objective should be to avoid GE interac-
tions by stabilising crop yields. One way in
which this can be achieved is by breeding
heterogeneous populations (genetically
similar to the old landraces) rather than
uniform cultivars, such as pure lines or
hybrids, or by growing different varieties
at the same location.

Decentralised selection
In the case of geographical variability, the
objective should be to exploit GE interac-
tions by breeding for specific adaptation
within target environments. This can be
achieved by selecting directly in the target
environments: decentralised selection. In
such cases, the breeding programme has a
number of selection sites, with each site
representing a different type of target
environment. Decentralised selection
becomes selection for specific adaptation
when it is based on the performance with-
in each target environment rather than on
the average performance across all sites
and all years.

This strategy has two important conse-
quences. First, crops and cultivars are
adapted to the biophysical and socioeco-

nomic environment. Second, the impor-
tance of landraces in plant breeding is
reassessed: these old cultivars usually do
not perform well under the high-input
conditions of the research stations, but are
very difficult to beat in low-input, marginal
conditions (Ceccarelli 1994).

Although decentralised selection is a
powerful methodology to fit crops to the
physical environment, crop breeding
based on decentralised selection can still
miss its objectives if it does not consider
farmers’ preferences and knowledge of
the crops and the environment. Unless it
becomes participatory, such crop breed-
ing may fail to fit crops to the specific
needs and uses of farming communities.

In the initial stages of breeding, breed-
ers create a large genetic variability.
Subsequently, farmers’ perceptions of
their own needs and their knowledge of
the crop must be brought in. In this way it
is possible to fully exploit potential gains
from breeding for specific adaptation
through decentralised selection. Farmers’
participation in the very early stages of
selection offers a solution to the problem
of fitting the crop to a multitude of both
target environments and users’ preferenc-
es (Ceccarelli et al. 1996; Kornegay et al.
1996).

The acceptance of decentralised selec-
tion as a breeding strategy almost inevita-
bly leads to the acceptance of farmers’ par-
ticipation as a tactical necessity. There are
sound reasons for farmer participation to
increase the efficiency and the effective-
ness of a breeding programme, even
though farmer participation is often advo-
cated mainly on the basis of equity.
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Barley variety selection project
The objective of this PPB project conduct-
ed in Syria is to test an alternative way of
producing improved varieties of crops,
such as barley, for marginal environments.
The project operates in 9 villages chosen
to represent variations in annual rainfall 
(from 200-250 mm), soil types, manage-
ment practices, farm sizes, types of live-
stock ownership, and the formal educa-
tion level of the farmers.

The area shows a range of agroecologi-
cal conditions varying from high to low-
potential cereal production environment.
Barley is the main winter cereal. It is the
principal feed crop for sheep in Syria. It is
planted in autumn, usually after the first
rain (mid-October to mid-December) and
harvested in May-June. It covers over 
2 million hectares with little use of 
modern or improved varieties. At the 
wettest end of the spectrum and on fertile
soils, farmers can obtain up to 5 tons/ha of
grain in a good season by using fertiliser.
In very dry conditions where soils are 
generally poor and input levels low, grain
yields only reach 1.5 tons/ha. Syria’s
national average barley grain yields are
stagnant at a low of 0.65 tons/ha.

Landraces are predominant in Syria
(99% of the area). They are exclusively
two-row types, and known as either Arabi
Abiad (white-seeded), common in slightly
better environments (250 to 350 mm of
rain) or Arabi Aswad (black-seeded), com-
mon in harsher environments (< 250 mm).
Considerable phenotypic and genotypic
heterogeneity exists both among land-
races collected in different farmers’ fields
(even if designated by the same name) 
and among individual plants within the
same farmer’s field. Farmers in dry areas
consider the grain and straw quality of the
black-seeded landrace is best.

Methodology
In 1997, 208 barley lines were planted in
the field of one farmer in each village. The
lines were a random sample of those rep-
resenting the early stages of the breeding
process (normally planted only at the
research station). The lines represented
different types of germplasm such as two-
row and six-row, modern and landraces,
uniform lines and segregating (hetero-
geneous) populations, and black and
white seed colour. The lines were also
planted at 2 research stations, represent-
ing a favourable and an unfavourable 
environment, respectively.

The host farmers carried out the 
selection together with a breeder from the
Syrian Directorate of Agriculture and
Scientific Research. Each farmer and the
breeder also selected at the 2 research sta-
tions. In 5 of the 9 villages, group selection
sessions took place in which about 9 farm-
ers scored each plot and indicated reasons
for selecting or discarding them. In this
way the project compared the following
four strategies of selection:

• By farmers in their own fields (decen-
tralised participatory selection),

• By farmers on the research station
(centralised participatory selection),

• By the breeder in farmers fields (decen-
tralised non-participatory selection),

• By the breeder in the research station
(centralised non-participatory selection).

In the second year (1998), each of the
9 participating farmers planted the lines
selected under the 4 strategies, and a sec-
ond cycle of selection was conducted fol-
lowing the 1997 procedures. This is being
repeated in 1999.

Results
The most important findings are the fol-
lowing (Ceccarelli et al., in press):
• In the first year farmers selected, in their

own fields, about one-tenth of the num-
ber of entries selected by the breeder.
On-station, the farmers selected, on
average, about half the number of lines
selected by the breeder. Farmers’ selec-
tion was based only on the performance
of the lines in their respective fields:
they did not use their on-station obser-
vations. Breeder’s selection was based
on the performance of the lines in all 
11 environments. Eventually, 2 groups
of entries were selected, one for high-
rainfall and one for low-rainfall areas.

• Landraces were selected more often in
the dry sites and the modern cultivars
more often in the wet sites.

• There was more diversity among
farmers’ selections in their own fields
than among farmers’ selections on
research stations.

• Kernel size, grain yield, and total bio-
mass were the most frequently selected
characteristics by breeder and farmers.

• In their own fields, most farmers were
slightly more efficient than the breeder in
identifying the highest yielding entries.

• There were significant changes in selec-
tion preferences (both by farmers and
breeders) under two different rotations,
indicating an important (yet unplanned)
advantage of decentralised breeding,
namely the possibility of adapting the
breeding material to changes occurring
in the farming systems and agronomic
practices of the target environments.

Impact
Farmers acquired the ability to conduct
the trials without supervision, and were
able to formulate suggestions about poten-
tial parents for crosses. They were able to
explain the project to other farmers.
Farmers began to realise that there could
be many different types of barley. We
showed farmers how crosses were made,
and the different types of barley generated
by a single cross. In one of the villages, a
farmer’s wife suddenly started sitting in
the same room with us ‘foreigners’ and
began participating in the discussion.
Such a change obviously makes it much
easier to find out the preferences of 

women which would otherwise be 
‘filtered’ through the men. These reactions
may seem small, but they indicate that this
approach can have a major impact on
variety adoption, skill building, increased
female participation, and the capacity of
farmers to redirect plant breeding and
shape agricultural research to their needs.

Upscaling
National scientists visiting ICARDA were
interested in developing similar activities
in their own countries. As a result, there
are now participatory barley breeding 
projects in Tunisia, Morocco, Yemen,
Ethiopia and Eritrea and are being devel-
oped in Jordan and Egypt.

Conclusion
Plant breeding programmes can be organ-
ised so farmers become major actors in
selection, testing and multiplication of
new cultivars. PPB recognises that it is the
farmers who ultimately decide whether or
not to adopt a new variety and it reduces
the chances of developing cultivars that
are unacceptable to farmers. PPB may be
the only possible type of breeding for
crops grown in remote regions, for crops
requiring a high level of diversity within
the same farm, or for those considered as
minor crops and therefore neglected in
formal breeding.

There are a number of considerations,
however. First, an important obstacle to
PPB seems to be the reluctance of breeders
to share with others the paternity of new
varieties. Second, a critical step in partici-
patory research seems to be the first con-
tact with farmers during which scientists
should be able to establish a relationship in
which both partners have equal status.
Third, PPB improves over time as scientists
and farmers come to understand each
other’s skills, interests, motivations, prob-
lems, and limitations. Increased awareness
of what plant breeding can do for them,
will inevitably lead to more demands by
farmers to formal breeding programmes.

■

Salvatore Ceccarelli and Stefania Grando,
International Center for Agricultural Research in the
Dry Areas (ICARDA), P.O. Box 5466, Aleppo (Syria)
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Since the disintegration of the USSR in
1989, the Cuban agricultural sector
has had to cope with a drastic reduc-

tion in input and trade support, shifting
gradually towards more self-sufficient and
rational forms of production. Many
remarkable technical and social transfor-
mations have occurred as a response to

this challenge. In the 1980s, Cuba had car-
ried out 87% of its external trade at prefe-
rential prices, imported 95% of its fertiliser
and herbicide requirements, and owned
one tractor for every 125 ha of farmed
land. After the collapse of the socialist
block, foreign purchase capacity was
reduced from US$ 8,100M in 1989 to US$
1,700M in 1993. This greatly affected the
country’s ability to buy agricultural inputs.
Fortunately, since the early 1970s Cuban
research institutes had been aware of the
concept of low inputs and input substitu-
tions and soon development and diffusion
of alternative fertiliser and pest control
measures was put into place. 

However, the plant breeding sector has
been slower to adapt. The solution is not
as simple as technology substitution with-
in the existing top-down infrastructure.
The industrialised system had encouraged
a vulnerable crop genetic framework with
a low level of biodiversity. The homogene-
ous environment previously maintained
with a high use of inputs was now no long-
er able to support the same crop varieties.
The national seed supply system urgently
needed to expand, but lacked the financial
resources to do so. Between 1989 and
now, its seed production capacity for
maize and bean had fallen 50%.

The seed and breeding sector continues
to operate almost wholly within the cen-
tralised state planning system, which does
not respond comfortably to rural reality.
Today, breeding strategies do take indirect
yield attributes and regional variability
into account but prioritising the breeding
of seed for real conditions of low external
input has yet to emerge at the institutional
level. There is a need to supplement cur-
rent dependency on the formal seed sup-
ply system with a more informal
approach.

Lack of appropriate seed has meant that
the informal seed system, operated direct-
ly by and for farmers, continues to exist
although weakened by the dependencies
created prior to 1989. The maintenance of
wide variability and adaptation is tradition-

ally carried out in small plots where farm-
ers conserve in vivo those plants consid-
ered useful to the household. Through the
informal system, the production of seeds
of the basic staples of the Cuban diet has
continued in many parts of the country.
These genetic resources have provided a
basis for plant breeders selecting commer-
cial genotypes. However, relatively little
attention has been paid to this
informal seed management
system in Cuba, and much
genetic variability has already
been eroded.

Some plant breeders
exposed to contemporary
concepts and developments
have begun searching for
alternative approaches. In
eastern Cuba, a plant breeding
project emphasising participa-
tory approaches has been
established. An independent
initiative by a maverick plant
breeder in the province of
Havana started to take forward
similar concepts and to devel-
op the project on which this
article is based.

This breeder observed strik-
ing differences in crop yields
between provinces. These
were related to differences in
management techniques, sup-
port and local agroenviron-
mental conditions. The
hypothesis was that high and
stable yields necessitate high
genetic diversity within a
crop. Seed flows help to
encourage this diversity, particularly flows
from regions of high genetic resource vari-
ability to those of low availability. The iso-
lated nature of many of these high genetic
resource regions has protected them from
the extension programmes of the formal
seed sector but has also hindered informal
seed flow networks between distant com-
munities.

PPB at INCA
The aim of the project is to diversify and
improve the varietal structure of maize
and common bean crops for low input
conditions. Prior to the start of the
Participatory Plant Breeding (PPB) project,
the Plant Breeding Department of the
National Institute of Agricultural Sciences
(INCA) organised a seed workshop and
fair, in collaboration with the (then)
Cuban Association of Organic Agriculture
(ACAO). The two-day workshop was held
in April 1999 at the INCA research insti-
tute. Focusing on maize, the researchers

hoped to identify the varietal needs of a
pre-identified group of small producers,
introduce them to a diversity of varieties,
encourage the selection of those varieties
that were appropriate to their local condi-
tions, and distribute seed for farmer exper-
imentation and multiplication. The role of
the seed fair was to facilitate the flow of
seed from research institute to farmer,

rather than between farmers themselves.
All the farmers invited came from Havana
Province, and the core group from three
agricultural cooperatives participating in
an ongoing programme developing agro-
ecological ‘lighthouse’ farms. ‘Lighthouse’
farmers were relatively accustomed to
research interaction and intervention.

Havana Province is characterised by a
relatively homogeneous environment. For
the last few decades production systems
have been dependent on high levels of
input and are still dependent on the formal
seed supply sector. There is little genetic
diversity at present. Alternative seed mate-
rial would have to come from the neigh-
bouring but more remote province of
Pinar del Rio. This province is character-
ised by a low level of external inputs
systems and they have a high level of plant
genetic resources and independence from
the formal sector. Farmers maintain lines
brought into the region over 15 years ago,
but many reported regularly ‘refreshing’

Early attempts at stimulating 
seed flows in Cuba
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their seeds by introducing desired charac-
teristics from other sources. Many were
farming so close to each other that natural
cross-pollination occurred easily.
Exchange of maize seed between farmers
was common practice, particularly
between the drier highland farms where
there were two crops a year and the 
wetter lowland farms.

Preparation and methods
Some months before the workshop, two
breeders undertook maize seed collection
missions to a farming community in the
province of Pinar del Rio. A selection was
made for hardiness under low-input condi-
tions and 66 landraces were collected
including some from the focus commu-
nities in Havana Province. In addition, 4
commercial varieties were selected from
research institutes. These were planted in
December on an experimental plot at the
research institute. Each of the 70 lines was
sown in 3 rows, and wide border strips
were sown with a mixture of different
lines. Because of lack of finances, the
experimental plot received only one irriga-
tion and no fertiliser or pest control
inputs.

Eighteen farmers, formal-sector maize
breeders, soil specialists, social scientists
from other research institutes, and repre-
sentatives from the National Small-Farmer
Association and the ACAO attended the
workshop. Participants were split into 
4 teams to identify and rank general 
problems associated with seed manage-
ment and use. Farmers brainstormed over
a list of problems and ranked the 6 most
critical factors. After this, they were asked
to name the 5 crops most affected by
these problems.

On the second day of the workshop, the
farmers were taken to inspect the maize
experimental plot and to examine cobs of
all the maize lines from this plot in order
for each farmer to select 5 preferred lines.
Seeds from these lines would later be given
to the farmers for experimentation. Short
questionnaires were used to gather infor-
mation on the farmer’s evaluation of each
line chosen and the results were discussed.

Selection criteria
The main problems associated with seed
management and use were identified as
seed quality, seed availabil-
ity, and the incidence of
pests and diseases.
Availability of training and
extension, exchange of
seeds, and input availabil-
ity were considered less of
a problem. In the field, the
farmers rapidly selected
from the large number of
lines on offer. They
showed an immediate
preference for the mixed
varietal border stands as
these showed a better

response to low input conditions than the
mono-varietal rows. The importance of
each of their selection criteria is shown in
Table 1.

In the selection, 80% of the farmers
identified different preference criteria for
each of the five lines they had selected.
Most popular was a landrace from Pinar
del Rio province. Landraces from Pinar del
Rio province showed a better perfor-
mance than those from Havana province.

Table 1. Selection criteria for maize 
varieties, accepted as important 
by farmer participants.

Criteria % of farmer acceptation
Plant yield 87.5
Plant height 87.5
Positioning of leaves 62.5
Number of leaves 60.0
Leaf colour 45.5
Leaf size 41.3
Stalk width 76.3
Number of cobs 57.5
Ear colour 32.5
Ear size 40.0
Susceptibility to lodging 31.3
Cob weight 50.0
Cob height 40.0
Cob fullness 40.0
Husk colour 28.7
Cob diameter 37.5
Cob husk cover 55.0
Cob size 42.5
Cob shape 55.0
Insect damage 35.0
Cob length 45.0

Insights 
The observed better result from mixed
variety rather than single-varietal planting,
led researchers to conclude that they
would have to work out contradictions
using varietal maintenance through strict
isolation as advocated by the formal
system. It became clear that farmers not
only looked at yield but also valued
aspects such as plant height, stalk size,

number of cobs, and number and position
of leaves. This is an indication of the
potential for more alternative breeding
strategies. Selection criteria chosen for
maize varieties indicated that farmers, in
general, did not practice seed saving. In
fact, during the discussion period, several
of the farmers asked how to save seed.
Different choices may be made if the farm-
ers begin saving seed.

Further, farmers used different individu-
al selection criteria for the choice of each
variety. Researchers interpreted this as
highlighting the fact that even in relatively
more homogeneous areas such as Havana
Province, the PPB approach favours an
increase in diversity.

Positive reaction
The general reception given to this new
participatory approach was positive, given
that farmers are accustomed to a more
top-down management style. Farmers had
rapidly and easily selected between the 
70 lines on show, and a very large range of
new seed lines had been extended to
them. 

The plant breeders involved felt that
this workshop indicated the need for new
concept in seed management so yields and
cob quality under low input conditions
could be improved. Stimulating the flow
of genetic resource variability had shown
the potential available for increasing yield
performance on trial plots and farmer
acceptance. Further, they concluded that
PPB, which was usually associated with
more marginal environments, could also
be an important tool in more homogene-
ous conditions. In Cuba, governmental
institutions appear open to an informal
seed system, but classical plant breeders
may need more convincing arguments.

■
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Landraces are varieties developed by
farmers over many generations of
selection without the intervention of

formal plant breeding. Numerous landrac-
es provide food security to many people in
developing countries and also act as a pri-
mary source of breeding material for mod-
ern varieties. The use of landraces contrib-
utes to stable food production and income,

especially in marginal environments where
the impact of modern varieties is limited.
Therefore, the Convention on Biological
Diversity (CBD) has recognised the contin-
ued maintenance of traditional varieties in
situ as an essential component of sustain-
able agricultural development.

In 1995, the International Plant Genetic
Resources Institute (IPGRI) together with
partners in nine countries, began to explore
the potential of on-farm conservation in a
global project. In situ (on-farm) conserva-
tion is the maintenance of species popula-
tions in their natural habitats either as uncul-
tivated plant communities or in farmers’
fields as a part of existing agro-ecosystems
(Jarvis et al 1997). The project intends to
develop insights into how on-farm conserva-
tion can best be carried out. This includes
an analysis of the ways in which sustainable
partnerships between the formal and infor-
mal sectors can be developed.

Understanding 
On-farm conservation is a process (Figure
1) which generates diversity. It encom-

passes four distinct steps:
• gene flow from wild to cultivated crops

or seed flow through exchange of seeds;
• human selection of varieties;
• natural selection of varieties adapted to

local conditions;
• seed storage methods for post-harvest

assessment, and seed selection for next
season’s planting.

Traditional seed supply systems are impor-
tant sources of diversity. Most farmers
obtain the seeds of new varieties from
informal seed sources generally within
their own community. There are exam-
ples of widely diffused new varieties that

were never officially released. This indi-
cates the importance of farmer-to-farmer
seed exchange mechanisms. Migrants,
marriage outside the community, and out-
side job opportunities play an important
role in seed exchange, especially over
long distances between areas isolated by
geographical or cultural barriers. Seed
exchange, the introduction of new diver-
sity from informal systems and seed fairs
enhance the gene flow in villages and
meet farmers’ immediate needs (Figure 1).

Gene flow through seed exchange
between the formal/informal sectors and
through local seed merchants results in a
dynamic seed supply system. The number
of landraces, farmers’ varieties and exotic
varieties grown in a given locality, their
genetic differences, and the area they
occupy over time are important factors for
sustainable agriculture. Yield stability is an
important objective for farmers and an
indicator of sustainable agricultural devel-
opment. Yield stability is associated with
genetic diversity, which acts as a buffer
against biotic stresses. Participatory plant
breeding (PPB) creates new diversity and
provides an opportunity for transferring
new breeding skills and knowledge thus
strengthening on-farm conservation  
(Box 1).

Threats
Farmers will continue maintaining land-
races as long as they see benefits, but they
may choose to replace them with modern
varieties for the following reasons:
• poor yields of local landraces;
• lack of market for local varieties;
• disease and pest susceptibility;
• poor economic returns;

Participatory plant breeding
for on-farm conservation

40 I L E I A  N E W S L E T T E R • D E C E M B E R  1 9 9 9  

B.R Sthapit and D. Jarvis

Table 1. Role of farmer and breeder during PPB process

Fundamental steps Nature of participation Farmer Breeder
Goal setting Consultative •Opinions and • Identify farmers 

views considered using Farmer 
Network Analysis

Generating new diversity •Key role
Selection Collaborative •Site selection for •Screening incoming

abiotic stress germ plasm
•Rejection of bulk •Screening for biotic

population stresses
•Selection within •Selection - early 

and between generations
population

•Post-harvest •Training - 
selection heritability

•Trade off multi-
traits vs. yield

Variety release Collaborative or • Informal seed •Monitoring of 
and distribution collegiate supply system spread

•Prepare proposal
for release

Figure 1 Informal seed supply systems in informal farming systems



• unwanted traits such as taste;
• access to seeds of modern varieties,

input and credit facilities and technical
support.

We need to know why farmers grow land-
races and where as well as how they main-
tain and use them. Figure 1 shows that
farmers look for new seeds when the
varieties they have do not perform well.
For a farmer to maintain and use land-
races, crop genetic resources must:
• be competitive with other options avail-

able to the farmer; and
• provide security and possible increase

the farmer’s income.

Participatory Plant Breeding (PPB)
When landraces and modern varieties are
crossed and when there is a maximum
selection by farmers in the target condi-
tions at an early stage of the selection,
then the breeding strategy closely resem-
bles in situ genetic conservation of land-
races (Witcombe et al 1996). A PPB
approach using landraces as the source of
genetic material for crop improvement
symbolises a balance between the two
goals of maintaining genetic diversity in
situ and improving varieties according to
the needs of farmers.

Table 1 illustrates four fundamental
steps and roles of farmers and breeders in
the PPB process. This process has been
documented as an output of farmer-
researcher interaction in Nepal and is
being tested in the project area. The level
of participation may vary with the exper-
tise, skills and capacity of participating
members. PPB needs to be used when
Participatory Variety Selection (PVS) has
failed to identify any suitable cultivar or if
a new problem is identified in a cultivar.

PVS and PPB cycles are inter-linked but
still have their own distinct processes

Strengthening on-farm conservation 
Does PPB create and conserve genetic
diversity in situ? Does PPB enhance bene-
fits to farmers? What is the incentive for
farmers to collaborate with PPB and on-
farm conservation activities? Will adding
value to a particular landrace through PPB
result in the spread of that variety at the
expense of other varieties in the system?
Six countries in the IPGRI’s global project
will address some of these technical ques-
tions.

Currently, on-farm conservation is
under the domain of the farming commu-
nity. Strengthening the capacity of farmers
and local organisations will enhance on-
farm conservation of crop genetic resourc-
es, thereby improving farmers’ liveli-
hoods. On-farm conservation can be
strengthened through activities in the
farming community, such as diversity
fairs, community seed banks and PPB at
grassroots (Figure 2). However, it requires
more collaboration between the formal
sector of plant genetic resources institu-
tions and the informal sectors including
community-based organisations (CBOs).
Farmers’ ability and knowledge of breed-
ing have been generally undervalued if not
ignored by plant breeders. Farmers, like
plant breeders, have their own selection
criteria to evaluate new cultivars.

Community participation in PPB in vil-
lages has empowered farmers. Farmers
participating in PPB benefit from early
access to new materials, gain recognition
from the community and learn new selec-
tion techniques. In Nepal, farmers
involved in PPB have successfully sold
seeds of the new varieties at a higher price

than the local landraces
(Sthapit et al., 1996). The
products of PPB remain
under the control of the
informal seed system. While
a direct recompense to
farmers is not intended in
the framework of the pro-
ject, it is important that the
global and national invest-
ment in farmers’ welfare is
seen as indirect compensa-
tion in recognition of their
role in on-farm crop conser-
vation. This kind of indirect
compensation may reach
more farmers and thus be
more equitable than a
system of payment to a few
farmers. PPB may, there-
fore, enhance community
participation in managing
local genetic resources mak-
ing full use of farmers’
knowledge and skills in
crop improvement.

■

I L E I A  N E W S L E T T E R • D E C E M B E R  1 9 9 9  41

Box 1. 
Participatory crop improvement: definitions  
(Joshi & Witcombe 1996; Sthapit et al 1996;
Witcombe et al 1996).

Participatory Variety Selection (PVS) 
PVS is the selection of fixed lines (released,
advanced lines or landraces) by farmers in their tar-
get environments using their own selection criteria 

A successful PVS involves the following four steps:
• identification of farmers’ needs in a cultivar;
• search for suitable materials;
• experimentation on its acceptability in farmers’

field; and 
• wider dissemination of farmer-preferred cultivars.

Participatory Plant Breeding (PPB)
PPB is a breeding process in which farmers and plant
breeders jointly select cultivars from segregating
materials under target environment. 

A successful PPB has the following features:
• understanding reasons for growing diverse 

varieties;
• identification of expert farmers with skills in

managing diversity and seed selection;
• setting up breeding goals (and roles of partici-

pants) jointly to meet farmers’ needs;
• use of landraces as parent materials;
• decentralised selection of segregating lines by

farmers;
• use of farmers’ observation and opinions;
• farmer participation at all stages of selection 

and evaluation;
• transfer of skills and knowledge between 

breeder and farmer;
• evaluation and monitoring of varietal spread 

by scientists;
• use of informal seed supply systems for wider 

dissemination.

Figure 2 Participatory Plant Breeding and its linkages
with in situ and ex situ conservation

BR Sthapit, International Plant Genetic Resources Institute 
(IPGRI)-APO (Nepal) 3/202 Nadipur Patan , Pokhara; Nepal; 
E-mail: B.sthapit@cgiar.org.
D. Jarvis, IPGRI HQ Via delle Sette Chiese 142, 00145 Rome,
Italy; E-mail: D.Jarvis@cgiar.org.
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Biodiversity has been dealt with
from many different angles in
recent projects. Three programmes

- the Community Biodiversity
Development and Conservation
(CBDC), the Centre for Biodiversity
Utilisation and Development (CBUD)
programme, and Biodiversity Research
for Development (BRD) programme 
in Mindanao, Philippines reflects this
diversity of approaches and objectives.

1.  Community Biodiversity
Development and Conservation
Programme 

The CBDC programme involves some 
15 countries and is implemented through
a series of projects that focus on farmers’
livelihood and Plant Genetic Resources 
(PGR). Apart from the project’s immediate
benefit to farmers it is also an experiment
in cooperation between partners working
in different sectors: research and develop-
ment; North and South; formal and infor-
mal; and global and local.

The programme has been designed to
produce research tools that can be used to
study, validate and strengthen farmers’
PGR systems. In addition, the programme
aims to develop a framework to enable for-

mal and informal institutions to cooperate
more effectively in providing support to
community PGR systems. One of the pro-
grammes basic principals was that local
communities must retain control and com-
plete freedom to decide on the use of their
genetic resources and the knowledge asso-
ciated with them. Projects have been car-
ried out in the Philippines, Malaysia,
Vietnam, Thailand, Sierra Leone, Kenya,
Burkina Faso, Zimbabwe, Chile, Peru,
Colombia and Brazil. An international poli-
cy and technical programme coordinated
policy and technical support to the pro-
jects.

Most projects began with an assessment
of the community PGR system, an invento-
ry of present diversity and an estimation of
the extent of genetic erosion. Using this
information, activities were designed to
support community systems. Through
community variety trials, traditional varie-
ties were re-introduced into local commu-
nities in project areas. At the same time,
modern cultivars from research institu-
tions were introduced. There was consid-
erable interaction with other projects: the
methodological elements of Participatory
Variety Selection (PVS) and Participatory
Plant Breeding (PPB) were integrated in
Farmer Field School modules and some
projects took up the concept of seed fairs.

Four types of associations seem to be
emerging among partner organisations
involved in the CBDC programme:
• Cooperation between NGOs and formal

research institutions. The combination
of informal and formal organisations
ensures that the perspective of those
who regard PGR as a power relations
issue is broadly carried. At the same
time, collaboration between scientific
institutions ensures that organisations
concerned with sociopolitical and
development issues can be supported
by research data and results. Such coop-
eration makes it possible to exert influ-
ence on formal research agendas and
ensures that community perspectives
and priorities are included.

• Cooperation between Northern and
Southern organisations, both NGOs and
public (government) research institu-
tions. Partners in the programme repre-
sent a wide range of perspectives and
this institutional diversity stimulates
debate within the programme.

• Cooperation between NGOs working at
local grassroots level and those working
at national and international policy 
levels. Local organisation’s skills and 
traditions are based on concrete part-
nerships with local communities. They
confront issues that are specific and
practical. In this way the activities of
NGOs at the grassroots level are moni-
tored and validated. Organisations that
work at policy level are inevitably dis-
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tanced from the reality of farmer com-
munities. Local community concerns
and interests need to be raised at policy
level and the CBDC programme tries to
combine all these levels into a single
programme.

• Combining various disciplines. Social
issues and participatory approaches that
focus on power relations and address
issues such as access to and control over
PGR, are combined with natural science
research on gene flow and the conserva-
tion of genetic combinations in crops.

The CBDC programme can be seen as an
experiment in validating and strengthen-
ing farmers’ PGR management. Its first aim
is to address the concerns of local farmers
and support farmers in their management
of PGR by, for example, creating a
farmer’s field manual on PPB and models
for Material Transfer Agreements for farm-
er germplasm exchange. These activities
contribute directly to re-strengthening
farmers’ PGR management and broaden-
ing the genetic base of crops. If other
farming communities adopt these pro-
gramme approaches it will augment the
programme’s impact in other areas.
Programme outputs are also expected to
have an impact on policy formulation and
institutional reforms. CBDC’s second aim
is to ensure that scientific publications and
policy recommendations reach the scien-
tific community and policy makers. The
objectives of the CBDC programme are
complex and organisations that decide to
embark on this experiment open them-
selves to criticism. However, the collabo-
rative learning process of the partners in
the programme is unique and provides an
excellent basis for further collaboration.

At present the programme partners are
preparing a second phase. Building on the
lessons of the first phase of the pro-
gramme six so-called T(thematic) lines
were planned: PVS/PPB, seed supply
systems, Non-Domesticated and Semi-
Domesticated Biodiversity (NDSDB), gen-
der, mainstreaming, and policy. This the-
matic approach is meant to facilitate the
global integration of country projects and
topics and will reflect the future focus of
the programme.

For more information: 
http://www.cbdcprogram.org.

2.  Centre for Biodiversity Utilisation
and Development  

The Centre for Biodiversity Utilisation and
Development (CBUD) in southern Ghana
was established in 1999 in an effort to pre-
serve and develop forest resources in the
south of the country through as series of
projects with a clear market focus. The
CBUD acts as an impartial intermediary
between a range of very diverse stake-
holders. 

In the forest belt of West and Central
Africa the forest features in all aspects of
life. It plays a role in history, religion, med-
icine, art and language. In many commu-
nities, small forest areas have been pro-
tected as sacred groves and are sites of in
situ conservation. In the South of Ghana,
the predominant farming system is chang-
ing from shifting to permanent cultivation.
This shift has serious implications for the
practice of hunting and gathering wild for-
est products and rural people’s knowledge
of these resources. As areas under shifting
cultivation shrink, resources become
depleted and the threat of genetic erosion
increases. To counter this process, a type
of resource management has been pro-
posed that increases the productivity of ‘-
wild resources’ and prevents overexploita-
tion. This management can include some
cultivation and  ‘domestication’, as well as
the development of products that add
extra value to resources. 

CBUD recognises that programmes to
conserve biological diversity often ignore
the potential for utilising and developing
the products of biological resources.
Farmers, foresters, rural and urban house-
holds, crop and animal scientists, market-
ing and processing specialists, develop-
ment workers and conservationists, exten-
sion staff, and policy makers are amongst
the many stakeholders involved in the pro-
cess of utilising and developing forest bio-
logical resources. The CBUD functions as a
stakeholder platform where actors meet
and share their interests. CBUD aims to
link conservation and development
through a series of projects to develop dif-
ferent products. The project-wise organ-
isation enables CBUD to build changing
coalitions of partners.

The CBUD approach includes the follow-
ing steps:
• identifying potential products and their

related markets;
• identifying stakeholders;
• establishing a platform for product

development and discussion;
• defining common objectives;
• defining the role of different stakehold-

ers;
• designing appropriate property right

systems for the products and resources;
• developing for production, processing

and marketing chains; 
• monitoring of harvesting and use of 

natural populations 

The CBUD aims to act as facilitator and
provides funds for financially viable
options. Financial resources for such pro-
jects are drawn from the CBUD Trust
funds. CBUD is currently being financed
by the Netherlands, but is expected to
generate its own funds. 

Adapted from: Emmanuel Asibey, 
de Boef WB, Amoako-Atta B, and
Quashie SS

3.  Biodiversity Research for
Development Programme

The Biodiversity Research for
Development Programme (BRD),
Mindanao, Philippines aims to develop a
framework in which biodiversity at eco-
system level in highly complex and threat-
ened environments can be better under-
stood. The programme, still in its initial
stage, intends to undertake and promote
collaborative, participatory and interdisci-
plinary research that will enable the sus-
tainable use of biological resources, and
effective decision-making on biodiversity
conservation, to improve livelihood and
cultural opportunities.

BRD involves Philippine and Dutch
researchers and is committed to collabora-
tive, participatory and interdisciplinary
research that will support the sustainable
use of biological resources, effective deci-
sion-making on biodiversity conservation,
and improve livelihood and cultural
opportunities. It is hoped that the results
of the research programme will be used to
influence policy on the sustainable use of
biodiversity resources and in educational
and development programmes.
The programme is the product of a series
of studies, workshops and other activities
between stakeholders and researchers. 
A National Biodiversity Research Agenda
has been developed by a multi-stakeholder
group of researchers, government and
non-government organisations and this
provides the programme with direction
and general content.

BRD began by identifying a more specif-
ic research site in the Mount Malindang
area of Mindanao and by defining research
priorities and the role of various project
partners. Workshops to define the pro-
gramme further were followed by a period
of research, training and planning.

Three teams were assigned to upland,
lowland and coastal ecosystems to con-
duct further problem analysis. A stakehol-
der analysis team that included members
of the eco-system teams was also formed.
All teams used Participatory Rural
Appraisal (PRA) methods to get a good
description of the research site and post-
PRA workshops and a final workshop
were held to define the programme’s
goals and strategies. The research 
programme will be implemented and 
tested in the coming years in the Mount
Malindang area and will provide a frame-
work, strategies and methods for similar
programmes in other valuable but threat-
ened concentrations of biodiversity else-
where in the Philippines. 

Adapted from: Lammerink MP & Smits P
Getting local communities and stake-
holders involved in research for bio-
diversity conservation and livelihood
development: the example of Mount
Malindang, Philippines.

■
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Carchi, Ecuador’s northern-most
province is distinct in its culture,
terrain and agricultural practices

and was never under Inca influence. The
countryside has relatively little Quichua,
or indigenous, influence. Unlike the other
sierran provinces which are dominated by
high snow-capped volcanoes, Carchi has

well-defined western and eastern cordille-
ras bordering a rich agricultural central
valley. Both cordilleras are topped by an
extensive alpine plain, or ‘paramo’, with
grasslands. On the western side this region
forms one of the country’s largest national

natural areas, “the El Angel Ecological
Reserve.” On the eastern side, the inter-
Andean slope boasts an extensive 40,000
hectare stretch of forest that is perhaps
the best example of relatively pristine
inter-Andean vegetation encountered in
the northern Andes. The forest lies on
steep slopes between cultivated agricultu-
ral land and the alpine paramo.

Small pre-Colombian populations prob-
ably used the paramo for trade routes and
undertook limited small-scale agriculture
in the flat inter-Andean valley floor. Even
today, the population of Carchi is small for
a sierran province and pressure to cut for-
est for fuelwood is relatively limited.
Colonial population centres formed with
large haciendas in the valley floor around
the cities of San Gabriel and Tulcan. But
colonisation of the valley sides, in rural
towns where small-scale farms predomi-
nate, only started in the last century.

Initially, rural colonisers -mostly hacien-
da workers- cleared small patches of land
and planted a mix of potatoes and other
Andean tubers in a trade and subsistence
economy, the classic “huasipungo”
system. Transport and communication
infrastructure was primitive or non-exis-
tent and industrialised agricultural tech-
niques were unknown. As highways
improved and secondary roads were built,
chemical fertiliser and pesticide business-
es were among the first to capitalise on
the accessibility of a new market.

Loss of productivity and biodiversity
Hard statistics do not exist, but according
to older farmers in the region, chemical 
fertilisers initially increased potato produc-
tion yields dramatically, often reaching an

impressive 40-60 tons/ha. With time yields
dropped, apparently due to loss of resis-
tance to insect pests and fungal diseases.
This triggered the large-scale application of
chemical pesticides. Today, average yields
are only 21.3 tons/ha (Crissman et al 1998)
despite the continued, heavy, application
of chemical fertilisers and pesticides. The
use of pesticides has caused severe cases of
poisoning among the farm population. 
The effects of residuals in food products
among consumers are relatively unknown
but probably important (Cole et al 1995)

The chemically intensive planting
system now predominant in the entire
province has led to soil fertility loss. Valley
floor land, once among the richest in soil
quality and some of the first land to be
used for the intensive monocropping of
potatoes for cash, is now almost exclusive-
ly dedicated to pasture and milk cow graz-
ing. The shallow lower valley slopes, with
a 20-30 year history of chemically inten-
sive potato production, require ever-long-
er fallow period between potato plant-
ings. Even so, yields continue to decline.
Highest yields and shortest fallow time are
now found in steep newly cleared forest-
lands high on the valley slope. Thus,
although pressure to cut forest for fuel-
wood is relatively low, farmers continue
to move up the valley slope to clear land
for better potato production (Frolich et al
1998; Frolich & Guevara, in press).

Carchi is the only sierran province that
does not have water shortages, probably
due to the presence of the large tract of
inter-Andean cloud forest. In addition, the
forest is an important source of organic
matter. However, if forest clearing and soil
damage by use of chemicals continue, the

system could easily degrade to the rocky-
sandy land seen further south where forest
land is completely absent. It would seem
then, that in the long run, chemically
intensive, potato monocropping is unsus-
tainable.

Trying to overcome the loss of produc-
tivity, Ecuadorian national agricultural 
services have introduced a series of geneti-
cally improved potato varieties. These
now account for over 90% of total produc-
tion and usually show an initial increase in
production and resistance to pests and 
diseases, especially late blight. However,
over time production declines and resis-
tance is lost. New varieties are generally
crossed with genetic stock from the old
varieties, thus limiting actual diversity.
Farmers still cultivate two or three land-
races or “chaucha” varieties. These are
generally planted in small quantities for
home consumption or sale on the local
market. Although memories remain of
tens or hundreds of varieties that were cul-
tivated only one generation ago, these
landraces are no longer found in the area.

The Eco-Papas project
The “Eco-Papas” project has a broad
approach: reintroducing biological and
ecological farming techniques that
decrease the importance of chemical
inputs and moving towards a more stable
and sustainable agroecosystem.
Unfortunately, this is not a simple relearn-
ing or reintroducing forgotten planting
systems. The reality is that the introduc-
tion of semi-industrialised agriculture has
completely changed the landscape and its
elements requiring a reinvention and
adaptation to existing conditions.

“Eco-Papas”: through 
potato conservation towards agroecology
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There are three lines of action within
the Eco-Papas project: soil maintenance
and improvement; integrated pest and 
disease management and re-introduction
of crop biodiversity.

The Eco-Papas project’s guiding princi-
ple is the notion that healthy, living soils
will provide a stable base from which 
other adjustments and improvements to
the production system can be made and
managed. Perhaps the most significant soil
damage in Carchi is a virtual dying-off of
soil micro- and macro-organisms after
repeated potato plantings. The cause of
soil “death” is uncertain but more than
likely it is related to a nutrient imbalance
brought on by the use, and often over-use,
of cheap, chemical fertilisers and, pos-
sibly, by pesticide fumigations.

Integrated farming techniques
The Eco-Papas project is investigating this
loss of soil biodiversity with test plots dis-
tinguishing between the effects of fertilis-
er and pesticide application. In addition,
the project promotes integrated farming
techniques, such as the use of green
manures especially in badly damaged or 
“dead” soils; inter-cropping and crop 
rotation, especially with legumes; incorpo-
ration of organic matter and animal fertilis-
ers; and limited tillage and cover crops.
With a healthy, biologically managed soil
base, it may be possible to break the
extreme dependence on external, import-
ed chemical inputs. Fertiliser and pesti-
cide use will continue to play some role,
but the ideal is a well-managed farm with
strong biological fundamentals and 
minimum use of chemical inputs.

Together with INIAP, Eco-Papas has
conducted experiments on the reduction
of chemical inputs. Initial results on a one-
hectare test plot indicate average yields of
about 10 tons/ha, but at less
than half the normal produc-
tion costs, using resistant
varieties, integrated pest man-
agement techniques, and
good soil management. The
experimental site had been
fallow for six years before
potatoes were planted. The
use of animal manure and
compost maintained soil
micro-organisms and only
required minimal applica-
tions of chemical fertiliser.
After harvesting, the usual
diversity of soil microflora
and -fauna was apparent.

As with the integrated approach to soil
management, the Eco-Papas project pro-
motes the use of a range of preventive,
biological technologies for treating pest
and disease problems (Barrera et al 1998).
Trapping techniques are used to reduce
adult populations of noxious insects. In
addition, the potential for endopathogenic
control is being studied. Finally, intercrop-
ping and planting hedgerows with natural-
ly anti-insecticidal species have shown

positive results. Late blight is a particularly
pernicious problem apparently best tack-
led by looking for resistant varieties.

Re-introducing biodiversity
Perhaps the most important component of
the Eco-Papas project has been on-farm
conservation and the re-introduction of
potato biodiversity. Landraces and geneti-
cally improved local varieties may hold the
key for natural pest resistance. A strong
economic base, predictable over a long
term, with many different products to
offer is a precondition. An important cor-
ollary to the production of a more ecologi-
cally produced, healthy potato is the open-
ing up of local market demand for such a
potato. Consciousness raising, via farmer
field training, schools and public aware-
ness campaigns, is important for the adop-
tion of a healthier potato growing system.
A small local agricultural fair organised in
1999, for example, stimulated interest in
growing traditional and low-chemical-
input potatoes for local on local markets.

In order to re-introduce genetic diver-
sity to the overall potato cultivation
system the first step is to develop on-farm,
living seed banks of genetically improved
potato varieties as well as traditional land-
races. This genetic diversity bank needs to
be widespread, repeated, adapted to local
conditions and managed by local farmers,
with help from extensionists. At this
moment, some 40 varieties are being culti-
vated and conserved on two local farms.
Ongoing analysis of pest resistance in the
landraces that are maintained in the “in
vivo” collection is being carried out by
farmers in order to assess which varieties
can be used in local breeding and genetic
improvement programmes.

From an initial collection of 70 cultivars
and landraces collected in Ecuador and

Colombia, 40 varieties have been found
that produce good viable seed and a d
esirable tubercle. Of these, 30 are land-
races and 10 are genetically improved.
Mixed production plots for these varieties
employ integrated pest management and
other techniques, such as selective thin-
ning of possibly diseased plants, in order
to produce high quality seed. Using the
harvest from current plots, it should be
possible to produce half a ton of seed for

each variety within one year. So far, seed
production has been entirely managed
with local farmers who dedicate small
plots to the production of seed in
exchange for half the harvest.

Widespread interest
Perhaps the most positive early result of
the Eco-Papas project has been the wide-
spread interest and involvement of local
farmers. Farmers from the local agricultu-
ral cooperative are involved in managing
the test plot and in organic seed produc-
tion. Together with INIAP, these initia-
tives are now spread to other towns and
communities. Several farmers have 
planted their own gardens with traditional
varieties, without the intervention of the
project. The next step for the project is to
establish local management of the potato
variety bank with farmer field courses in
the use of new varieties under low-
chemical-input regimes. 

■

Larry M. Frolich, Pontificia Universidad Católica del
Ecuador—Sede Ibarra (PUCE-I)
Av. Aurelio Espinosa Pólit, Ciudadela “La Victoria”,
Apartado Postal 10-01-734. Phone:  (593-6) 643-501.
Fax: (593-6) 641-786. 
E-mail: puceiba1@uio.telconet.net; larry@uio.satnet.net.
Stephen Sherwood, International Potato Center,
Quito, Ecuador.
Arlo Hemphill, and Esmeralda Guevara, Fundación
Jatun Sacha, Quito, Ecuador.
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The mission statement of the Participatory
Research and Gender Analysis (PRGA)
Programme is to assess and develop

‘methodologies and organisational innova-
tions for gender-sensitive participatory
research in plant breeding, crop and natural
resource management”.

The programme pursues a new kind of partner-
ship between farmers and scientists. It aims to
move farmer involvement “upstream” in the
formal research process by involving farmers
earlier in technology design and development. 
A related objective is to move scientists towards
greater involvement in supporting, strengthen-
ing and complementing farmers’ own research
processes with specialised scientific input. This
requires the attitudes and practices of agricultu-
ral researchers to change and that they become
more supportive of farmer participation and gen-
der analysis as a normal feature of research. This
will benefit farmers as well as formal research.
The benefits include quicker solutions to real
problems, more efficient use of research
resources, and better farmer-scientist relations. 

Poor women farmers are the main programme
beneficiaries. Rural women form a growing pro-
portion of the very poor, a trend known as the
‘feminisation of poverty’. Household food secur-
ity is deeply affected by women’s access to
income-generating technologies. Therefore, this
new programme twins gender analysis with the
development of participatory research methods.
Gender analysis goes to the heart of participatory
research by addressing a key issue: who exactly
should participate? In helping to answer that

question, gender analysis can contribute to 
making agricultural research more efficient.

The programme assesses the current practices
of including different types of users at different
stages of Participatory Plant Breeding (PPB) and
Natural Resource Management (NRM) and is
organised in a PPB, a NRM and a Gender Analysis
work group. Each work group involves practi-
tioners from international agricultural research
centres, national agricultural research institutes,
NGOs and government research organisations.
They also include indigenous farmer research
systems interested in implementing studies con-
sistent with the PRGA work plan. Working group
members interact through email conferencing,
they meet face to face in periodic research work-
shops, or site visits, and members contribute to
the programme’s bi-annual international semi-
nars.

PRGA uses competitive small grants to stimu-
late innovation in methodology development,
institutional design and capacity building. 
Plant Breeding Small Grants support new studies
which address knowledge gaps in participatory
plant breeding. The NRM Small Grants support
activities that seek to involve rural women in
research and development for natural resource
management including the appointment of 
three regional support persons to work with 
the action research, training and workshop 
components of these workshops.

PRGA programme partners in the international
agricultural research centres, NGOs, national
research institutes, universities and government
research organisations have the capacity to 
contribute to the development of methodology.
CIAT hosts the programme and CIMMYT, ICAR-
DA and IRRI are cosponsors. The programme’s
planning group consists of eight elected mem-
bers and one elected member from each of the
three working groups; four representatives 
elected from each of the four stakeholder groups
and one member from the Convening Centre.

For more information on PRGA: 
http://www.prgaprogram.org/prga 
or <prga@cgiar.org>.

■
Edited by Wietse Bruinsma, ILEIA
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CGIAR: 
Towards gender 

sensitive research
“We have no idea

what is being lost 

in genetic resources

due to ‘gender 

blindness’. Plant 

collectors miss a 

lot if they only talk 

to men”

Dr Susan Potts, CGIAR social
scientist Ecuador

Women play a vital role in the conservation and 
sustainable use of biological diversity and they need 

to participate at all levels of policy making and 
implementation for biological diversity conservation

Preamble, Convention on Biological Diversity



MASIPAG is a farmer-led network
of farmer organizations and local
communities, representing more

than 30,000 farmers in the Philippines
who all believe in the sustainable use and
management of biodiversity through
people’s control of genetic resources,
including the associated knowledge.

In 1980, the glaring fact of rural poverty
prompted NGOs (principally ACES
Foundation) and a group of progressive 
scientists to initiate consultations among
farmers in different parts of the Philippines.
They discussed the impact of high yielding
varietieson small farmers as well as other
issues related to the rice industry. Starting
at village level, these discussions were
extended and coordinated throughout
Luzon, Visayas and Mindanao and culminat-
ed in the BIGAS Conference in 1985.

In 1986, a farmer-NGO-scientist partner-
ship was formed. A group of professors
and researchers at the University of the
Philippines, Los Baños, took the lead in
establishing a “technical pool”: the 
farmer-scientist partnership. In 1987, 
the Farmer-Scientist Partnership for
Agricultural Development was formally
registered and ready to embark on the
MASIPAG programme - Magsasaka at
Siyentipiko Para sa Ikauunlad ng
Agham Pang-Agrikultura.

Quality and empowerment
MASIPAG tries to improve the quality 
of life and to empower resource-poor
farmers by enabling them to regain control
over strategic economic factors particular-
ly seeds and the production process. 
It also creates a legitimate space where

farmers can meaningfully participate in
policy formulation and decision making. 

MASIPAG seeks an ecological balance
on-farm by using local and renewable
resources and promotes people’s control
over biodiversity to secure the sustainable
use and management of genetic resources.
MASIPAG also transfers the fundamental
skills of breeding and farmers’ research to
farmers so they can share in the efforts of
researchers’ as they work to improve
crops. It also creates a sense of patriotism
among farmers by encouraging them to
adopt cultivar diversity, in effect establish-
ing a nationwide on-farm gene bank. In this
way, farmers take an active role in conserv-
ing a national patrimony: the seeds. 

Through its trial farm strategy, MASIPAG
makes a diversity of crop cultivars avail-
able to farmers. From these they can select
those best suited to local conditions and in
doing so extend the range and selection of
appropriate rice varieties available locally. 

MASIPAG broadens the perspective and
reinforces the knowledge and skill farmers
need in order to develop their own 
farming system in the interests of better 
nutrition and more income. It also assists
network members to formulate and 
advocate policy alternatives that will
create an environment that will help 
promote MASIPAG. 

Programme components

CIMME
Collection, Identification, Multiplication,
Maintenance and Evaluation of lowland and
upland rice cultivars and maize as well as
the collection of vegetables, livestock, poul-
try, fruit/wood trees and rootcrops is an on-
going activity as MASIPAG works towards
diversification. Collection is nation-wide in
order to halt the rapid disappearance of bio-
diversity. After testing, the species and

varieties collected are maintained in
farmers’ seed banks . This gives network
members greater access to a wide range of
choice both for production and breeding
and helps stimulate the most appropriate
cultural management practices.

Breeding programme
Crossing and selection of farmer-selected
cultivars of rice and maize encourage and
sustain farmers participation in the work
of breeding, management, evaluation and
selection of varieties. It also enables them
to produce seeds according to their
resources, priorities or needs breaking
farmers dependence on seed companies.

Agroecosystems conversion
The approach that guides the sustained
process of conversion from monocrop-
ping to diversified and integrated farming,
and from chemical to organic farming
both in lowland and upland rice systems.

Other activities focus on monitoring, 
evaluation, farmers training, institutional
development and linkages, and the 
documentation and publication of farmer
developed and adapted technologies.

Achievements
MASIPAG has made significant headway in
research into and the development of rice
seeds and sustainable production systems.
• A collection of 1196 traditional and

improved rice cultivars 60 % of them
grown in the MASIPAG network areas. 

• 146 new rice crosses made between
1987 and 1997.

• There are 75 MASIPAG Trial Farms in 
35 provinces throughout the Philippines.
Varietal trials have been conducted at
these sites for several years. MASIPAG
also maintains three national back-up
research farms in Nueva Ecija (lowland
rice), Negros Occidental (upland rice and
vegetables) and Cagayan de Oro (maize).

• Over a thousand farmers/NGO/GO 
representatives have been trained in the
MASIPAG approach. 

• Documentation of 50 indigenous 
knowledge systems (farmer-developed/
adapted technologies).

• At least 5000 farmers within the net-
work are in various stages of converting
their farms.  

• Over a hundred orientation and 
technical training-workshops have been
conducted involving more than 5000
farmers. Echo training and workshops
have also been conducted by farmer-
trainers themselves.

■

Emmanuel Yap, MASIPAG , #3346 Aguila St., Rhoda
Subd., Bgy. Anos, Los Baños, Laguna 4030, Philippines,
Tel: (049) 536-5549, masipag@mozcom.com

Informal 

discussion

with 

villagers

MASIPAG - Farmer-Scientist partnership
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Avery productive System of Rice
Intensification (SRI) is being devel-
oped in Madagascar. Over the past

four years, some hundreds of farmers
around Ranomafana have increased their
irrigated rice yields from 2 tons/ha to up to
8 tons/ha and more. Instead of relying on
the ‘Green Revolution’ recipe, which they
could scarcely afford, they have followed
innovative soil, plant, water and nutrient

management practices. They continued to
use their own seeds and compost and
even though these intensified manage-
ment practices costs them 40-65% more
labour, they had a very high return.

The system was developed in 1983 by
the late Fr. Henri de Laulaníe, who
observed a strong increase in tillers and
yield after an accidental early transplanting
of rice. He went on to combine early trans-
planting with other practices that provided
an optimal rice plant environment. In
1990, Fr. de Laulaníe helped to establish
Association Tefy Saina (ATS), a NGO to
promote and improve SRI in Madagascar.

Basic principle: strong plants
With SRI, practices are followed that make
a positive contribution to increasing pro-
duction and, by combining them, produc-
tion is increased still further. The success
of SRI is based on the synergetic develop-
ment of both the tillers and roots. With a
more vigorous root growth, plants can
become fuller and taller, and get better
access to the nutrients and water they
need to produce tillers and seeds. With
more growth above ground to carry out
photosynthesis, more energy is available
for root growth and the stronger the
plants, the more resistant they are to
attacks by pests and diseases. In
Madagascar, where soils are deficient in
nutrients, a dense and extended root
system gives plants many advantages.

Capture full potential for tillering
One of the “tricks” in SRI is that it capitalis-
es on an in-built pattern of development 
in rice that had been identified many 
years ago by the Japanese researcher 
T. Katayama. He studied the patterns of
growth and development in rice, wheat
and barley and found that these plants put
out tillers in a regular sequential pattern.
In rice, each tiller produces another tiller
two phyllochrons later (a phyllochron is
an interval of plant growth, usually about

5 days but it can be longer or shorter
depending on temperature and soil condi-
tions). When soil and other conditions are
favourable, the rice plant can go through
as many as 12 phyllochrons (or more)
before it moves from the vegetative
growth phase to the reproductive phase 
(marked by panicle formation and flower-
ing). The number of tillers can increase
exponentially with as many as 84 or more
forming on a single plant. The full poten-
tial for tillering can be captured by:

Early transplanting
Transplanting after the fourth phyllochron
begins (after 12-18 days) sets back the
growth momentum of rice plants so that
their full potential for producing tillers,
roots and grains is not achieved. If the 10th
through the 12th phyllochrons of growth
does not materialise because of late trans-
planting, 75% of a rice plants’ potential til-
lering is lost. If transplantation is done poor-
ly and the first two tillers get damaged, one
cannot expect more than 16 tillers to grow.
Transplantation should be carried out 
carefully and early, about 8 to 12 days after
sowing when the seedlings have only two
leaves. It should be done very soon after
removing the seedlings from the seedbed
and within 15 to 30 minutes after the tiny
plants have been gently uprooted. The tiny

roots should be placed horizontally in the
soil so that the tip of the root can easily
resume its downward growth. In this way
the leaves of the seedlings will not become
yellow and the plant will start to grow again
within a few hours. The plants have time to
adjust to their new environment before the
first tiller starts to grow.

Planting one by one
If two, three or more plants are transplanted
together in a clump, competition among
their roots limits tillering to 5 per plant at
the most. The close planting common in tra-
ditional rice cultivation could be considered
anti-tillering rice cultivation. To enhance the
development of roots and tillers and mini-
mise competition between plants, seedlings
are planted one by one in SRI.

Wide spacing
Farmers often believe they can boost their
yields by planting rice more densely with 50
or more than a 100 plants per square meter.
However, wider spacing encourages more
rooting, more tillering, and more grain fill-
ing. In SRI, spacing follows a square pattern
of between 25x25cm and 50x50cm. In this
way a considerable amount of seed can be
saved. In SRI, 5 to 8kg of seed is sufficient
for one hectare of transplanted rice, where-
as in Madagascar it is quite normal to use
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100 to 200kg/ha. Rice plants grown under
SRI management have between 50 and 80
tillers and routinely produce 150 to 200
grains or more per fertile tiller. 

Capturing full root growth potential 
For centuries rice farmers have kept their
paddy fields inundated when their rice is
growing. In this way they suppress weeds
and reduce the amount of labour needed.
This lead farmers and scientists to believe
that rice plants benefit from being continu-
ously flooded. However, rice is not an
aquatic plant, and although it can survive
with its roots submerged it does not really
thrive. During its reproductive phase,
when plants go through flowering, panicle
initiation, grain filling and maturation,
maintaining 1 to 2 cm. of water on rice
fields has a beneficial effect. But during the
preceding growth phase, rice plants grow
better in unsaturated soil. The reasons are
simple. When there is no standing water
and there is air in the soil, the roots can
acquire oxygen much more easily through
the aerenchyma (air pockets) in the root
cells. Lack of oxygen in the root zone leads
to soil acidification that causes the destruc-
tion of aerenchyma and hampers nutrient
up take, assimilation and plant growth. The
nitrogen cycle in the soil is disturbed as
well, and all kinds of toxicity will develop.
Scientists from IRRI have identified the
problems caused by anaerobic decomposi-
tion in continuously irrigated rice systems
as one of the main causes of yield decline
(Pingali et al, 1997). The full potential for
root growth can be captured by:

Alternative wetting and drying of the
field modifies the growing environment of
rice: improves soil structure, gets more
oxygen into the root zone, and enhances
active soil life. As the soil dries air replaces
water and when it rains or irrigation is
applied this air is pushed downwards.
Periodic water stress and the availability of
oxygen facilitate root growth, and the vol-
ume of soil penetrated by the roots increas-
es. In rice production, an effective drain-
age system to evacuate excessive rainfall
and irrigation water from the field is as
important as the irrigation system itself. 

Minimum irrigation
At the beginning of tillering, there is still
not much vegetative growth and the plant
only requires a small amount of water.
When the root system has been developed,
3 or 4 days of superficial dryness should
not cause alarm even if some cracks devel-
op in the field. During growth irrigation
will only be needed if rainfall is inadequate
and then should be applied in moderate
amounts and at favourable times - prefer-
ably at night. In this way, irrigation require-
ments can be reduced by up to 50%.

Early and frequent weeding
Whatever the crop, early weeding is
always important for a good return. In rice

paddies, where traditional methods are
used, hand weeding is usually done one
and a half months after transplanting. This
is far too late for two important reasons.
Not only are weeds replacing half the
expected harvest by this time, but farmers
also loose the opportunity to bring oxygen
into their soil. Aeration of soil by weeding
may be even more important in rice culti-
vation than the removal of weeds. With
SRI, simple mechanical push-weeders are
used and these churn up the soil. In
Ambatovaky, the community near
Ranomafana where SRI has been adopted
most enthusiastically, 75 farmers experi-
mented with weeding during the 1997-98
season. The two farmers who did not do
any weeding got almost 6 tons/ha; the 35
who did the recommended  minimum of 
1 or 2 weedings averaged between 7 and
7.5 tons/ha; while the 24 who did three
weedings averaged 9 tons and the 15 who
did four weedings averaged over 11 tons.
This showed how early and frequent
weeding is very important in enhancing
the development of the root system and
the entire rice plant. The extra labour
needed for additional weeding more than
pays for itself at harvest time.

Application of compost
SRI was first developed in the 1980s using
chemical fertiliser. But after the price of
fertiliser skyrocketed in the early 1990s,
Fr. de Laulaníe began experimenting with
compost. He used cattle manure where
this was available, but mostly he used any
sort of decomposed biomass, including
rice straw. Cuttings from leguminous
plants and shrubs proved particularly ben-
eficial. He found that using organic sourc-
es of nutrients could help achieve levels of
production that could not be obtained
using conventional practices. In the north
of Madagascar, a private company con-
ducted trials to determine the best levels
of chemical fertiliser for rice. It reported
achieving average yields of 6.2 tons with
modern methods and seeds. At the same
time 27 farmers using SRI in the same area
averaged 10.2 tons/ha. 

It is still uncertain how and why these
high yields are possible on such poor soils.
Around Ranomafana, pH values are
between 4.2 and 4.6 with extremely low
levels of exchangeable
bases [Ca, Mg and K] 
and phosphorus levels
that average between 
3-4 ppm, which is 
considered very 
deficient. Possibly this
can be attributed to the
large volume of soil 
penetrated by roots 
and the high activity of
soil-life brought about by
aerobic soil conditions
and organic fertilisers.

Approach not package
In the past 10 years, SRI has been used with
similar success in many places in Madagas-
car and under different production condi-
tions (elevation, temperature, soil types).
Currently, SRI is being promoted by several
development programmes. The University
of Antananarivo’s Ecole Superieure des
Sciences Agronomiques (ESSA) has sup-
ported field studies to evaluate and analyse
the method. The Cornell International
Institute for Food, Agriculture and
Development (CIIFAD) has been working
with ATS since 1994. Outside Madagascar
interest in SRI is growing and SRI as a meth-
odology is still being evaluated. ATS insists
that it be treated as an approach, a strategy,
even a philosophy, rather than a “package”.
It is the combination of practices that is
important, more than any specific single
method. These practices need to be tested
and, if need be, adapted when introduced to
new environments.

Even if such high increases in yields can-
not be obtainable everywhere because of
constraints such as water control, substan-
tial gains in rice production should be pos-
sible by applying SRI insights and practices.
By mobilising the experimental capacity of
thousands of farmers to adapt the technolo-
gy to different conditions, SRI could
become one of the most beneficial innova-
tions in agricultural practice this century.

From: oral presentation by Justin
Rabenandrasana, Association Tefy Saina
Edited for the ILEIA Newsletter by 
Coen Reijntjes, ILEIA 

■

Additional information came from:
- Laulaníe, H. de, 1992. Technical presentation of the
system of rice intensification, based on
Katayama’s tillering model (draft translation by H.
Ranivohariniony and N. Uphoff).
- Uphoff, N., 1999. How to help rice plants grow bet-
ter and produce more: teach yourself and others.
CIIFAD / ATS (drafts in English, Malagasy and French).
- Vallois, P., 1999. The Madagascar ‘early planting’
rice system. Institut de Promotion de la Nouvelle
Riziculture, Antananarivo.

Further information:  
- Association Tefy Saina (ATS), B. P. 1221,
Antananarivo 101, Madagascar (only in French).
- Institute de Promotion de la Nouvelle Riziculture
(IPNR), B. P. 8417, Antananarivo 101, Madagascar,
ipnr@simicro.mg, http://www.simicro.mg/ipnr 
- CIIFAD, Box 14, Kennedy Hall, Cornell University,
Ithaca, NY 14853 (ntu1@cornell.edu).
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Many people believe that lowland
rice produces best when it
receives water and minerals as if

hydroponic techniques were being
applied. But rice does not grow in water.
It grows in soil and NPK fertiliser adds
only 3 of 45 minerals needed for full devel-
opment. Green Revolution technology has
caused soil degradation and this is becom-

ing increasingly visible. Sooner or later
this will lead to stagnation or a decrease in
yield. Degraded soils produce low quality
food and this has a direct effect on human
health. Far from rescuing populations
from famine, the Green Revolution is
becoming a threat to food security. 

However, soil productivity can be
recovered. In southern Brazil we devel-
oped an alternative concept of irrigated
rice production based on soil aeration,
crop rotation, the restoration of organic
matter and micro nutrients.

Soil reduction and growth
In submerged condition the amount of
minerals available is reduced and oxygen
ions are replaced by hydrogen ions. Some
of these reduced minerals - SH2; NH3;
CH4 and MnH2 - are extremely toxic to
plants. A high pH in wet soil indicates that
a very strong reduction in mineral com-
pounds has taken place. In all low yielding
soils, agronomists found dry soil was low
in pH. In submerged conditions, however,
it was high. In reduced conditions rice is
poorly nourished and yield decreases.

Impoverishment of the soil can be halt-
ed if soil is drained just after the rice plants
begin to emerge. Rice roots follow soil
moisture and in doing so they penetrate
below the reduced top layer. When plants
begin to wilt, the field is irrigated and re-
submerged for a short time. In this way
rice grows in the oxidized rather than in
the reduced soil layer. In sandy soils this is
impossible because the reduction layer
may extend to a depth of 70 to 80cm and
roots rarely go so deep. The longer land is
kept under monoculture the stronger the
reduction effects will be.

Controlling soil reduction
Soil reduction can be controlled if soils are
drained completely after rice has been har-
vested. In addition irrigated rice should be
rotated with crops such as barley wheat

soya beans and vegetables that do not
need ponded irrigation. Organic fertilisers
such as Sesbania, compost, farm yard
manure and mulch should be applied to
the ‘dryland’ crop. It not only fertilises the
crop but it also saves water. Rice soils, it is
believed, do not need liming because pH
increases in submerged condition.
However, lime does not only neutralise
pH, it also nourishes the plant. Liming can
raise rice yield considerably.

The reduction process in the soil layer
can be brought under control if the soil
layer is broken by roots and small soil
organisms such as earthworms and
insects. Soil must become porous again to
allow minerals to oxidise and only the rice
ears should be harvested because most of
the straw should be incorporated into the
top 8 cm of soil. In that way the straw will
be able to contribute to oxidation, fertilisa-
tion and the improvement of soil struc-
ture. If ploughed in to a depth of 15 to 20
cm, straw will fix the nitrogen present in
the soil and repress crop growth for a peri-
od of 3 months or more. 

Nutrient deficiencies
If only NPK fertiliser is applied the soil will
become depleted of the other nutrients
rice extracts from the soil. Three to five
years of NPK fertiliser is enough to exhaust
the soil. Vegetables and fruits loose their
biological value, taste and smell, and
require at least 15 additives when canned
to make them palatable. Cereals produced
in these conditions are poor in proteins,
fatty acids and higher sugars. 

Soil nutrients have to be balanced. High
doses of ammonia fertiliser lowers potash,
calcium and magnesium absorption while
high doses of nitrate fertiliser lowers the
absorption of phosphorus and sulphur.
This seriously disturbs the metabolism and
productivity of the plant and reduces its
resistance to parasites. Nutrient balances
are best maintained with organic fertilisers.
Very pronounced nutrient deficiencies,
however, must be corrected chemically. 

Rice frequently lacks copper, manga-
nese and zinc. This is indicated by rice
blast (Piricularia oryzae). Leaf analysis of
blast-sick plants shows deficiencies in
both manganese and copper. Spraying
seeds with a solution of 1.0% of copper
sulphate and 0.5% of manganese sulphate
makes them able to absorb these nutri-
ents. When 2.5 to 3 kg/ha of copper sul-
phate and 5 kg/ha of manganese sulphate
are applied with the irrigation water no
blast appears. When husks emerge with-
out grain, copper is lacking. If varieties are
used that are not well adapted to the soil
some micro nutrients are nearly always
required.

Herbicides 
The two most problematic weeds in irri-
gated rice production are Echinochloa
and red or bitter rice. Bitter rice can be
more or less controlled by using pre-ger-
minated seeds and seeding in slightly 
submerged soil. Crop rotation also helps.
Echinochloa species can be combated
with herbicides but this is not strictly 
necessary as Echinochloa plants are 
adapted to reduced soils. When reduction
is strong, Echinochloa are more difficult
to control. When this is the case, soil
drainage and green manuring provide the
best control.

When drainage, organic amendments,
crop rotation and micronutrients are
applied, yields can increase from 
4,000 kg/ha to more than 11,000 kg/ha
and the percentage of entire grains after
husking can increase from 48% to 62%.
Good soil fertility management is the basis
for high yields and quality. 

■

Ana M. Primavesi, Fazenda Ecológica, Caixa Postal
36, 18730-000 - Itaí, São Paulo, Brazil.

References:
- Primavesi A 1980. Manejo ecológico do solo.
Nobel, São Paulo, Brazil.
- Primavesi A 1997. Agroecologia. Nobel, São Paulo,
Brazil.
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In conventional wetland paddy cultiva-
tion all natural vegetation is removed
during the establishment of the crop.

This in turn eliminates all natural animals
living within the ecosystem. In the humid
tropics where wetland paddy is widely
grown and the natural ecosystem can be
very rich, this complete elimination of 

biodiversity could have serious repercus-
sions. To reduce the loss of biodiversity,
bunds can be left with vegetation. Our
experience is that this is a profitable and
ecologically sound approach.

Biodiversity eliminated
Paddy is normally grown in marshy land or
converted to marshy condition by irriga-
tion not because paddy needs inundated
conditions but because it can tolerate such
conditions. This ability has been used to
control weeds by keeping paddy fields
inundated. In Sri Lanka, a paddy field con-
sists of several small units known as liyad-
das. A liyadda is encircled by bunds and is
perfectly leveled to retain water at a uni-
form depth. Bunds take 15-30% of the land
area, depending on their slope.

Bunds are cleaned during preparatory
tillage. The sods are thrown into the liyad-
das, incorporated into the muddy soil and
the colonies of ants that inhabit them are

drowned: this reduces the ant population.
After cleaning, the bunds are repaired,
planed and plastered. The liyaddas are
puddled and kept submerged for 3 to 4
days before sowing or transplanting takes
place.

Between cleaning the bunds and three
weeks after sowing or transplantation
there are hardly any plants other than pad-
dy in the liyaddas. During this period all
animals, insects, worms and reptiles either
leave the area or die of starvation. Hardly
any birds are seen, as there is no food for
them. Only insects and microbes that live
on paddy plants thrive well. Though there
is food for some predators and parasites,
there are no plants to host them. In this
condition pest attack and disease is
unavoidable. The use of agrochemicals to
combat pests and diseases degrades soil
life. When high doses of chemical fertilis-
ers are used, plants become even more
vulnerable to pests and disease. 

Weedy bund management
The ‘new kekulam’ method of paddy cul-
tivation, described in the ILEIA Newsletter
Vol.13-3 provides an alternative to this dis-
astrous conventional method of paddy cul-
tivation. In this method weeds are kept on
the bunds. Repairs are made with sods
from the base of the bund. Vegetation
gradually becomes more natural and after
a few seasons the bunds become solid
contours unlike those that receive regular
seasonal cleaning and plastering. Bunds

become so strong that they are able to
resist damage by wild animals and floods.

Farmers experience many benefits from
weedy bund management:
• Much of the natural vegetation is

retained at least on the land covered by
bunds.

• Together with the natural vegetation all
forms of animals, insects and worms
reappear. In this way the natural ecolog-
ical balance is brought back. This is
important for pest control in paddy cul-
tivation. In Sri Lanka we have six domi-
nant insect paddy pests. To keep their
population down there are 27 predator
insects. Both types of insects live in
equilibrium on the bunds. In this way
damage to the paddy crop and hence
pest control can be kept to the mini-
mum.

• Ants collect weed seeds from the fields
during the harvest period when paddy
fields are dry and store these seeds on
the bunds. This reduces the amount of
potential germinable weed seed in 
the next cultivation seasons. In the 
kekulam method weed control on the
liyadda is further enhanced by mulch-
ing. Mulch of rice straw and loppings
from the Gliricidia for example, are
applied directly after sowing. Irrigation
is applied once to soak the mulch.
Thereafter, during the vegetative peri-
od, the soil is kept moist to ensure its
aerobic condition and to enhance soil
life. In this way the growth and yield of
paddy is enhanced and weeds are 
controlled effectively without the use of
herbicides and with minimal labour
input. In addition there is a 50% saving
on irrigation water.

• Also predators like birds, owls, reptiles
and mongeese are attracted so that dam-
age from crabs, rats and also to some
extent from insect pests is reduced.

• Labour requirements are reduced by
about eighteen to twenty man days per
season and this brings down the cost of
production. 

The practice of weedy bund management
is very simple, it saves labour and money
and regenerates biodiversity. 

■

G.K. Upawansa, ECO, Hyenford Dekinda,
Nawalapitiya, 20658 Sri Lanka. 
Phone/Fax: +94 (0)54-22250.

Reference:
- Upawansa GK, 1997. New Kekulam rice cultiva-
tion: a practical and scientific ecological
approach. ILEIA Newsletter, Vol. 13-3  pp. 20-21.

Sustaining biodiversity 
in wetland paddy
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The technological advances in genetic
manipulation have increased our
capacity to use genetic resources enor-
mously. At the same time, however,
human society, and its law, has difficulty
in keeping up with the pace of develop-
ment and coming to grips with it. New
actors have also appeared on the scene.
Until some ten years ago, the conserva-
tion and development of genetic
resources was mainly the domain of
public sector institutions and national
seed enterprises. Recently, however,
multinational companies have
increased their involvement in research
and the development of genetic
resources dramatically. This was done
in anticipation of the huge profits to be
gained from manipulating genetic
resources and has lead to conflicts of
interest over the rights to these resourc-
es and the responsibilities these rights
entail. The legal implications of the
ownership and use of genetic resources
are extremely complex in an increas-
ingly globalised market. In this context,
basic questions of ethics and equity
arise. A large number of treaties and
declarations in the past five years reflect
the changed policy environment in
which the management and control of
genetic resources takes place. In an
attempt to clarify these complex issues
we have set out to describe a few of
these conventions (Bragdon & Downes,
1998):

Convention on 
Biological Diversity 
Signed in 1992, in the wake of the
United Nations Conference on
Environment and Development held in
Rio de Janeiro. Currently, some 170
countries plus the European Union
adhere to this convention. Objectives of
the CBD are the conservation and sus-
tainable use of biodiversity and benefit-
sharing arising from its use. These
objectives are to be achieved through a
range of general, flexible obligations
that emphasise the national sovereignty
of each country over its own genetic
resources. Although a framework of
general principles has been set up to
structure the international exchange of
genetic resources, the implementation
of objectives is difficult. Individual gov-
ernments have their own priorities and
there is no implementing agency.

International Undertaking on
Plant Genetic Resources (IU)
A non-binding intergovernmental
agreement to promote conservation,
exchange and utilisation of plant genetic
resources based on free access.
Farmers’ rights and ex situ germplasm
collections are not addressed by the

CBD, but they are by the IU.  In 1998
about 110 countries were IU signato-
ries. The body overseeing the IU is the
FAO Commission on Genetic Resources
for Food and Agriculture. The
Commission is currently engaged in
negotiations to revise the IU and bring it
into harmony with the CBD. In 1994,
the Consultative Group on International
Agricultural Research (CGIAR) and FAO
concluded an agreement under which
the FAO would host, in trust, ‘designated
materials’ in the 16 International
Agricultural Research Centres that are
part of the CGIAR. In this way, some
600,000 seed samples, possibly as
much as 40% of the world’s unique
germplasm in storage would be con-
served. The IARCs have pledged not to
take out any form of intellectual proper-
ty rights on this huge reservoir of genet-
ic resources and they oblige those who
use this material to do the same.  

Agreement on Trade Related
Aspects of Intellectual Property
Rights (TRIPS)
This agreement, signed in 1994 under
auspices of the World Trade
Organisation (WTO), requires all par-
ties to meet certain minimum standards
for protecting Intellectual Property
Rights (IPRs). Trade liberalisation is
the underlying objective of the WTO,
and TRIPS deals with effective legal
mechanisms for enforcing patenting, a
precondition considered necessary for
free trade. TRIPS and other WTO agree-
ments are binding on the 131 countries
that are members of the WTO. Parties
are required to protect plant varieties
either by patents or by an ‘effective sui
generis system or by any combination
of these mechanisms. A simplified
explanation of sui generis legislation
would be ‘a form of intellectual proper-
ty right designed to account for the
unique nature of a new kind of
innovation’. Plant Breeders’ Rights as
applied in many countries can be con-
sidered an example of such sui generis
legislation for plant genetic resources.
Implementing TRIPS has proved to be
difficult. Promotion of IPRs, in the
broad sense of the word, is the main
concern of the World Intellectual
Property Organisation (WIPO), a spe-
cialised agency of the UN. As WIPO had
little to do with indigenous knowledge
and genetic resources until recently, it
has not been involved in the TRIPS
Agreement. 

International Union for the
Protection of New Varieties of
Plants (UPOV)
An intergovernmental organisation
based in Geneva, Switzerland, with

some 30 members mostly from the
developed world. UPOV encourages the
adoption of sui generis laws for pro-
tecting new plant varieties by creating its
own distinct system outside the realm of
patent law. UPOV aims to maximise
plant breeding efforts and, as such, pro-
vides a model for securing protection
for Plant Breeders’ Rights for plant
varieties. The 1991 revision of the UPOV
Convention for the Protection of New
Varieties of Plants gives members the
option of allowing farmers to save seed
for their own use, This is an important
amendment.

National legislation
In response to the requirements of the
treaties and agreements mentioned
above, national legislative systems are
emerging that define ownership of and
access to genetic resources on a nation-
al level. Ideally, such legislation should
also become proactive and in this way
capable of, exerting an influence on the
international debate. Bringing together
questions of protection, use, ownership
and benefit is a difficult process. 

Indigenous & local 
communities including farmers
and farm communities
A number of agreements address the
rights of farmers and farmers’ commu-
nities. In all previous agreements, nego-
tiations have taken place either at gov-
ernmental or institutional level, leaving
indigenous communities to struggle to
get their concerns introduced into
negotiations. Examples of agreements
that address the issue of farmers rights
are: ‘In Safe Hands: The Leipzig
Commitment to Agricultural
Biodiversity’, an agreement of NGOs
and People’s Organisations, and the
Vignola Declaration, in which IFOAM
and IUCN played a major role, and
which defined the role of organic agri-
culture in biodiversity and nature con-
servation. 

In Safe Hands - Commitment to
Agricultural Diversity
Representatives from 124 NGOs and
peoples’ organisations from nearly 40
northern and southern countries met in
Leipzig, Germany, to discuss the future
of agricultural diversity and how it
could be conserved, used and devel-
oped in an sustainable way by farmers
and indigenous communities. The con-
ference preceded the 4th International
Technical Conference of FAO on Plant
Genetic Resources (4th ITC/PGR) held
in 1996. The result of this NGO confer-
ence was the Commitment to
Agricultural Diversity. The declaration
summarises the views and demands of

many NGOs and People’s Organisations.
A declaration ‘In Safe Hands -
Communities Safeguard Biodiversity for
Food Security’ was adopted by the con-
ference.

In this way the conference commit-
ted itself to creating alternatives to intel-
lectual property systems capable of
safeguarding the rights of farming and
indigenous communities. Long-term
security of critical gene banks and their
accessions would be ensured under the
legal framework of the CBD to be imple-
mented by the FAO. Removing agricul-
ture, food security, and policies affect-
ing life forms from the WTO is seen as a
vital step in this process. The confer-
ence was strongly in favour of removing
agriculture from the Uruguay Round
agreement and to eliminating TRIPS.

The complete text of the Declaration can be
obtained from: Forum Umwelt und
Entwicklung, Am Michaelshof 8-10, 
D-53177 Bonn, Germany,
forum.ue@t-online.de,  fax +49 228 35 97 04.

Vignola Declaration 
and Action Plan
An Action Plan to join the organic and
nature conservation movements was
announced early in 1999 in Vignola,
Italy. The Plan was the result of a three-
day meeting convened by the World
Conservation Union (IUCN), the
International Federation for Organic
Agriculture Movements (IFOAM), and
AIAB, an Italian organic agriculture
organisation that includes most of
Italy’s organic groups amongst its 
members. Seventy participants from 
24 countries attended the meeting. The
declaration embraces the objectives of
the Convention on Biological Diversity
(CBD) and concludes that organic 
agriculture is essential for biodiversity
and nature conservation. In its Action
Plan it recognises the link in expertise
and experience between nature 
conservation and organic agriculture
and provides guidelines for accelerating
the growth of organic agriculture. These
should be implemented at all levels of
the private and public sector. 

The full text of the Action plan can be obtained
from: IFOAM (International Federation of
Organic Agriculture Movements) Ökozentrum
Imsbach, D – 66636 Tholey-Theley, Germany,
Phone: +49 6853 5190;  Fax: +49-6853-30110, 
E-Mail:IFOAM@T-Online.de 
http://www.ecoweb.dk/ifoam

■

References:
Bragdon, SH & Downes DR 1998. Recent policy
trends and developments related to the con-
servation, use and development of genetic
resources. (Issues in Genetic Resources No. 7,
June 1998). International Plant Genetic Resources
Institute (IPGRI), Rome, Italy.
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Rural Advancement Foundation
International (RAFI)

http://www.rafi.org

RAFI is an international NGO with its
headquarters in Winnipeg, Canada.
RAFI is dedicated to the conservation
and sustainable improvement of agri-
cultural biodiversity and to the socially
responsible development of technolo-
gies useful to rural societies. RAFI is
concerned about the loss of genetic
diversity - especially in agriculture -
and about the impact of intellectual
property on agriculture and world
food security. RAFI is an important site
to visit for those who are interested in
policy aspects of biodiversity. RAFI

produces a number of publications
that are of interest to people around
the world. RAFI Communiqué,
RAFI’s principal publication, provides
original, in-depth research on biodi-
versity, new technologies, and intellec-
tual property. It is published 4-6 times
a year and is available on their web
site. RAFI’s Occasional Papers are
irregular publications presenting
independent RAFI research studies
and information on RAFI work in
progress. In addition, there is a list of
other publications available. There is
a section that gives visitors the oppor-
tunity to air their views about biodiver-
sity and other concerns relating to
policy. RAFI’s recent activities include:
the launching of a postcard campaign
to fight the Basmati rice patent and the
issuing of a very successful call for a
“Seed Sovereignty” ban on Terminator
patents. RAFI publishes a beautiful
and very instructive map Creators
and Conservers of Diversity, avail-
able at US$ 15 (folded) or US$ 35
(laminated). More information about
this map can be found on the web site.

RAFI, PO Box 68016, RPO Osborne, Winnipeg
MB R3L 2V9, Canada.
Tel.: (1) 204 453 5259, Fax: (1) 204 925 8034.
Email: rafi@rafi.org.

International Institute for
Environment and Development
(IIED)

http://www.oneworld.org/iied/

IIED is an independent, non-profit
making organisation that promotes

sustainable patterns of world develop-
ment through collaborative research,
policy studies, consensus building and
public information. With a focus on
issues of equity and justice, and the
rights and needs of poor people, the
Institute works in an interdisciplinary
way, addressing the connections
between economic development, the
environment and human needs. IIED’s
principal aim is to improve the man-
agement of natural resources so that
communities and countries of the
South can improve living standards
without jeopardising their resource
base. IIED believes there is a need for
biodiversity to be “mainstreamed”
into development policy and practice.

IIED works with partners around
the world to address key constraints to
the sustainable management of biodi-
versity resources, to explore the con-
tribution of biodiversity to local liveli-
hoods, and to encourage greater inte-
gration of biodiversity issues into
mainstream policy-making. An exam-
ple is IIED’s Evaluating Eden initiative,
which explores experience of commu-
nity wildlife management. New
research will explore mechanisms for
local participation in the development
of policies for access to biodiversity
and benefit sharing. The biodiversity
programme develops work on three
thematic areas crucial to the success-
ful implementation of the CBD:
• Integrating biodiversity into secto-

ral policy-making and practice 
• Finance and incentives for sustain-

able biodiversity management 
• Re-negotiating the roles, rights and

responsibilities of stakeholders for
sustainable biodiversity manage-
ment 

Other information on the Biodiversity
Group to be found on the web site: 
• Projects such as Evaluating Eden,

Integrating Biodiversity
Conservation with Livelihoods,
and Developing Policies for
Access to Genetic Resources;

• Partners;
• Publications, such as Wildlife and

Development and the Evaluating
Eden series.

IIED, 3 Endsleigh Street, London WC1H 0DD, UK.
Tel.: 44 (0)171 388-2117, Fax: 44 (0)171 388-
2826, Email: mailbox@iied.org.

Genetic Resources Action
International (GRAIN)

http://www.grain.org

GRAIN is an international NGO estab-
lished in 1990, to help further a global
movement of popular action against
one of the most pervasive threats to
world food and livelihood security:
genetic erosion. The loss of biological
diversity, particularly in the “gene

rich” countries of the Third World,
undermines sustainable agriculture as
it destroys choices for the future and
robs people of key resources. Genetic
erosion is more than just the loss of
genes. It is the loss of options for
development. 
GRAIN works to meet its aims through: 
• Promoting popular control of agri-

cultural biodiversity.
• Stopping the destruction of diversity

by industrial agriculture.
• Support to agricultural biodiversity-

based programmes.
GRAIN publishes a quarterly,
Seedling. Seedling aims to provide a
platform for the exchange of news and
analysis among people engaged in
these issues. This publication is also
accessible via the GRAIN site.
Seedling is available free of charge
to groups and individuals in the South,
as well as to the NGO community at
large, upon request. Institutions and
others in industrialised countries are
charged a subscription of US$35 per
year, payable by cheque to GRAIN. 

There are also other interesting
publications on the GRAIN web site.
Global Trade and Biodiversity in
Conflict is a series of exposés pro-
duced jointly by the Gaia Foundation
and GRAIN. The series examines criti-
cal points of conflict between the pri-
vatisation of biodiversity, which is
being driven by corporate interests
and the WTO and peoples’ efforts to
empower local communities in bio-
logical and cultural diversity manage-
ment, particularly in developing coun-
tries. To our knowledge, 3 issues have
been published so far: TRIPs versus
CBD (No. 1, April 1998), Ten 
reasons not to join UPOV (No. 2,
May 1998), Intellectual Property
Rights and biodiversity: the eco-
nomic myths (No. 3, October 1998).

GRAIN runs a list server on
Intellectual Propert Rights (IPRs)
accessible via the web site. Its purpose
is to circulate information about
recent developments in the field of
intellectual property rights related to
biodiversity & associated knowledge.

- GRAIN, Girona 25, pral, E-08010, Barcelona,
Spain. Tel.: (34 93) 301.13.81, Fax (34 93)
301.16.27, E-mail: grain@bcn.servicom.es.
- The Gaia Foundation, 18 Well Walk, Hampstead,
London, NW3 1LD, UK. Tel: (44 171) 435.50.00,
Fax: (44 171) 431.05.51, E-mail: gaia@gaianet.org.

International Plant Genetic
Resources Institute (IPGRI)

http://www.cgiar.org/ipgri/

The International Plant Genetic
Resources Institute (IPGRI) is the
world’s largest organisation devoted
solely to the study and promotion of
agricultural biodiversity. IPGRI’s man-
date is to advance the conservation

and use of plant genetic resources for
the benefit of present and future gen-
erations. IPGRI’s mission is to encour-
age, support and engage in activities to
strengthen the conservation and use of
plant genetic resources worldwide,
with special emphasis on the needs of
developing countries. IPGRI works in
partnership with other organisations,
undertakes research and training, and
provides scientific and technical
advice and information. IPGRI oper-
ates three major programmes:
• The Plant Genetic Resources

Programme
• The International Network for the

Improvement of Banana and
Plantain (INIBAP)

• The CGIAR Genetic Resource
Support Programme. This
Programme comprises two main
elements: support for the CGIAR in
the area of genetic resources policy
and the System-wide Genetic
Resources Programme (SGRP).

The IPGRI site contains a large
amount of downloadable information
sources ranging from scientific publi-
cations to press releases and training
materials. Geneflow, IPGRI’s popular
journal, is also available electronically
on their site.

IPGRI, Via delle Sette Chiese 142, 00145 Rome,
Italy. Tel: (39) 0651892, Fax: (39) 065750309,
Email: ipgri@cgiar.org.

System-wide Genetic Resources
Programme (SGRP)

http://www.sgrp.cgiar.org/

This programme was created in 1994
to focus the CGIAR’s response to
dynamic and rapidly evolving practical
and policy challenges in the realm of
biodiversity. The SGRP embraces all of
the genetic resources activities of the
Centres of the Consultative Group on
International Agricultural Research 
(CGIAR). These include Centre pro-
grammes on livestock, forestry, aquat-
ic and crop biodiversity. The SGRP
provides the mechanism for the CGIAR
to take an effective, united approach
to the challenges posed by the Global
Plan of Action for the Conservation
and Sustainable Use of Plant Genetic
Resources for Food and Agriculture,
and other international strategies and
plans governing the forestry, fisheries
and animal sectors. Its goal is to
strengthen the CGIAR’s contribution to
emerging global systems for genetic
resources.

The CGIAR Centres hold more than
half a million accessions of crop, for-
age and agroforestry species of impor-
tance for food and agriculture in trust
for the world community. Information
on the collections housed in 11 CGIAR
genebanks is available through the
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Web sites
There are a large number of web sites
dealing with aspects of biodiversity.
We introduce a few of them here.



Crops and man  (1992)  JR Harlan, American
Society of Agronomy, Madison, Wisconsin, USA.
(Second ed.)
I was already fascinated by seeds and evolution when
I read parts of Crops and Man for the first time.
Reading it really leaves one with the impression of

the grandness and 
fascination of plant
evolution and plant-
man interaction. It
describes plant evolu-
tion and how man has
influenced it through
gathering, cultivation
and seed selection. 
The book is probably
as valuable to read as
Darwin’s Origin of
Species and is certainly
much more enjoyable. 

Agrobiodiversity:
characterisation,
utilisation and 
management  
D Wood & Lenné JM 
(eds). (1999) 
CABI Publishing,
Wallingford, 1999
ISBN 0 85199 337 0.
USD 120.

This book has a strong agroecological perspective
and covers the entire field of agrobiodiversity. It col-
lects together information that, until now, was scat-
tered over many different articles in a wide range of
journals. It is not a ‘best practices’ book, but it
makes one understand interactions and functions
connected with the use of agrobiodiversity. The book
gives a good coverage of the different aspects of
agrobiodiversity from an ecological perspective. 
It includes chapters on crop origin and traditional
management; soil, pathogen and insect biodiversity
but also on plant breeding, seed management
systems, in situ conservation and the regulatory
framework. The book is written in very readable lan-
guage and is therefore accessible to non-specialists.
The connection between the different chapters and

cross-references are carefully edited and the refer-
ences themselves allow the reader to go more deeply
into the subject. 

Seed savers’ handbook J Cherfas &. Fantan M&F
Grover Books, Bristol, UK. ISBN 1 899233 1996, 01
6. 168 p.
I like and use this publication a lot. In the first place
because of the practical information it contains on
how to reproduce seeds of vegetable varieties and
herbs. I use this in my own garden. The book
addresses cottage and hobby farmers in moderate
climates, particularly in Britain. However, I think the
book will also be very useful for grassroot organisa-
tions in developing countries. It presents simple and
practical information in a clear way and it should be
possible to use the information on seed production,
selection, and harvesting in other conditions and
with slightly different varieties. After all, many of the
vegetables and herbs grown in Britain including 
beetroot, carrot, cabbages, tomato, mustards, 
peppers, potatoes are grown elsewhere in the world
as well. With some understanding of the basics of
seed production (also included in this book), of the
similarities among crop relatives, and of differences
between cross-, self- and vegetatively- propagated
crops, the book is applicable to almost all crops. 
The drawings and layout make the book friendly and
very accessible. A short overview of the significance
of maintaining traditional varieties in relation to the
discussions on biodiversity issues in agriculture is
included as well.

Technology options and the gene struggle
T Berg,  Björnstad A, Fowler C and  Skröppa T
1991. A report to the Norwegian Research Council
for Science and Humanities (NAVF), Oslo.
(Development and Environment No. 8). 
(NORAGRIC Occasional Papers Series C).
I really appreciated reading this book. It is already a
few years old, but the history of how farmers have
always utilised genes and how the formal system
tried to get hold of genetic diversity is as valid today
as when the book first appeared. The section on
technical breeding and genetic diversity issues is very
informative and written in such a way that non-
breeders can also understand what is going on. 

Genes in the field: on-farm conservation of
crop diversity SB Brush (ed.) Lewis Publishers,
IPGRI and IDRC. ISBN 1 56670 405 7. 2000
US$29.95.
Although it has not yet been published, I have includ-
ed this book on my list. It provides an account of
groundbreaking research, experiences and perspec-
tives on the dynamics of genetic diversity in situ.
Examples are drawn from the Fertile Crescent and
Ethiopia, the work of Louette with maize in Mexico
and Zimbabwe. The book promises an interesting
introduction by Brush on in situ conservation. The
second chapter by AHD Brown is on population biol-
ogy and social science. It will probably be a newer
and more ‘agriculturally’ focused elaboration of
‘Plant genetic conservation; the in situ approach’
by Maxted, Ford-Lloyd and Hawkes (1997, 
Chapman & Hall). I suspect this book will be a 
reference work for many years to come. It is not 
only interesting for researchers but for all those 
fascinated by the subject.

Conny Almekinders
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System-wide Information Network for
Genetic Resources (SINGER). This
network provides common access to
information concerning the collec-
tions of genetic resources held by the
CGIAR Centres. SINGER links the
genetic resources databases of the
CGIAR Centres and allows searches for
information relating to the identity,
origin, characteristics and distribution
of the genetic resources in the 
individual Centre collections and
access to further specific data on the
collections. The categories of genetic
resources data available in SINGER 
are described. The infrastructure 
of SINGER ensures that the central 
network database is kept current 
relative to the individual Centre 
databases.

The SGRP web site gives access to
SINGER, gives a list of collaborative
research activities and gives a list of 
(non-downloadable) publications.

Coordinator SGRP: Jane Toll 
(j.toll@cgiar.org), c/o International Plant
Genetic Resources Institute (IPGRI), 
Via delle Sette Chiese, 142, 00145 Rome, Italy.
Tel.: +39-06-518921, Fax: +39-06-5750309.

IRRI Genetic Resources 
Center (GRC)

http://www.cgiar.org/irri/GRC/
home/home.html

The Genetic Resources Center (GRC)
was established in 1989 to bring
together two important components of
IRRI’s work – the long-term conserva-
tion of rice genetic resources and the
international exchange and testing of
elite germplasm. IRRI has conserved
rice genetic resources since 1962. The
IRRI genebank was opened in 1977,
and became known as the
International Rice Germplasm Center
(IRGC) in 1983. A major renovation of
the genebank facilities was carried out
during 1993 and 1994, including
expanded screenhouse facilities for
the maintenance of the important wild
species collection. In 1995, it was
renamed the International Rice
Genebank (IRG). The site holds
descriptions of ongoing projects
including  Genotype x Environment
Interactions. There is a long policy
statement on Intellectual  Property
Rights (IPRs). There is a list of (non-
downloadable) publications by the
GCR. An interesting feature is that
requests can be made for the germ-
plasm of rice varieties.

GRC, c/o IRRI, MCPO Box 3127, Makati City
1271, Philippines. Tel.: (63-2) 845-0563, 
Fax: (63-2) 891-1292 , E-mail: irri@cgiar.org

Top 5
It is not easy making a Top 5. But after I had asked myself

which books I would like to have on my own bookshelves it was
not so difficult either. Top 5 books are those that do not age

easily and ones that will be of value to me for a long time.
Many of the publications I like to have at hand are books that
do not directly relate to agrobiodiversity and cover fields that
have become important to activities that support the use and
maintenance of agrobiodiversity. I’m thinking of books like

Participatory Learning and Action (J. Pretty, Guijt, I, Thompson
J & Scoones, I, 1995), and Farming for the Future (C. Reijntjes,

Haverkort  B, &  Waters-Bayer, A 1992).

This is not to say there are no publications available on 
agrobiodiversity, but most of the valuable ones have appeared
in series or as journal articles. There are relatively few books

with ‘best practices’, which is probably a reflection of 
the complexity of the role of biodiversity in sustainable 

agriculture. Here are a few exceptions.
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IF YOU WANT TO KNOW MORE 
Encouraging diversity: a synthe-
sis of crop conservation and
development WS de Boef &
Almekinders CJM (eds). (forthcom-
ing May 2000). Intermediate
Technology Publications, London.
320 p. Price: 20-27 USD.
Presents some 80 brief contributions
with perspectives and experiences in
plant genetic resources in the South
and the North, from established insti-
tutions, researchers, pioneers and
activists. These experiences illustrate
the apparent conflict between crop
conservation and crop development,
and contribute to the understanding
of opportunities that new approaches
and activities in this field offer. There
are similarities between problems in
the South and the North. Experiences
and perspectives of genebanks, plant
breeders, seed programmes and
NGOs involved in crop development
and conservation are analysed and
placed in the context of new
approaches in local and global PGR
management by the formal and infor-
mal sector. The latter part of the book
takes the reader a step forward in the
debate concerning PGR management.
It discusses the implications of inte-
grated and adaptive management
approaches to PGR including con-
cepts to be used and the institutional
organisation required to bring about
change. These must be able to stand
up to the pressures being experi-
enced by farmers and professionals in
the PGR management.

F-

armers’ seed production: 
New approaches and practices
CJA Alekinders & Louwaars N, 1999.
290 pp. ISBN 1 85339 466 1, 
USD 29.95. Intermediate
Technology Publications Ltd., 
103-105 Southampton Row, 
London WC1B 4HH, UK, 
E-mail: orders@itpubs.org.uk

This handbook covers a whole range
of theoretical and practical issues
relating to improving the local seed
systems of the main tropical food
crops. It suggests and explains many
approaches and methods to support
local seed supply, conservation and
improvement by small farmers in
developing countries. There is a
growing awareness of the fact that
most seed is produced by farmers
themselves and that new objectives
and approaches are needed: taking
the local seed system as starting-
point, making use of farmers capac-
ities and knowledge, linking farmers’
seed system with the formal system,
and selecting and adapting what is
suitable from the formal system.
Linking informal and formal seed
systems and looking for complemen-
tarity between them offers challenging
opportunities for overcoming the
weaknesses of both systems. This
approach makes the book a practical
guide for participatory improvement
of the local seed system, including
participatory variety selection and
plant breeding. 

The book explains the informal
and formal seed systems and the
many technical and methodological
issues in a very accessible, informa-
tive and extensive way and therefore
deserves to become a standard work
not only for those involved in the par-
ticipatory development of small-scale
agriculture but also for students and
policy makers. (CR)

Technical and institutional
issues in Participatory Plant
Breeding - done from a perspec-
tive of farmer plant breeding
S McGuire, Manicad, C & Sperling, L.
1999. CGIAR Systemwide
Programme on Particicipatory
Research and Gender Analysis for
Technology Development and
Institutional Innovation (PRGA),
Cali, Colombia. (Working
Document No. 2). 88 p. (To request
a copy contact prga@cgiar.org).
Gives a good overview of concepts,
issues and farmer-led plant breeding.
The last term covers a range of activ-
ities that have a strong basis towards
drawing on farmers’ capacities and
initiatives to maintain and develop
crop varieties. In contrast, in breed-
er-led approaches breeders take the
initiative. The 11 cases described and
analysed were all supported by NGOs
or GOs in one way or other. Issues
fundamental to PPB, such as local vs.
broad adaptation, introgression and
other forms of recombination, are

briefly discussed. The publication has
a number of well-structured sections,
which certainly contribute to provid-
ing a good overview of the issues
related to PPB. If it were only for the
definitions and the reference list, this
is a publication to have on hand.
(Conny Almekinders)

Managing agrobiodiversity:
farmers’ changing perspectives
and institutional responses in
the Hindu Kush-Himalayan
region by T Partap and Sthapit B 
(eds). 1998. International Centre for
Integrated Mountain Development
(ICIMOD) & International Plant
Genetic Resources Institute (IPGRI).
ISBN 92 9115 841 0. 439 p. ICIMOD,
PO Box 3226, Kathmandu, Nepal.
Agriculture in the Hindu Kush-
Himalayan region is in transition.
Agrobiodiversity is adversely affected
–although the exact extent is not
known- by deteriorating economic
and environmental conditions, espe-
cially habitat destruction, and by the
adoption of new cash crops by farm-
ers which replace the old ones. To fill
the lack of information, ICIMOD and
IPGRI have launched an initiative to
document knowledge about agro-
biodiversity in the region, both at 
species and agroecosystem level.
Simultaneously, information was gath-
ered and analysed about alternative
strategies for the conservation and
management of agrobiodiversity. (WB)

Technical and institutional
issues in Participatory Plant
Breeding – from the perspective
of formal plant breeding. A glo-
bal analysis of issues and current
experiences E Weltzien,  Smith, M,
Meitzner, M & Sperling, L 1999,
CGIAR Systemwide Programme on
Participatory Research and Gender
Analysis for Technology

Development and Institutional
Innovation. (Working Document
No. 3). Can be ordered from:
prga@cgiar.org.
This is a ‘sister’ paper to the McGuire,
Manicad and Sperling publication
and is a review of what has been done
in PPB from the perspective of formal
sector institutions such as national
plant breeding programmes, CGIAR
institutes, and extension services. It
contains an inventory of 48 PPB cases
from all over the world as well as
detailed descriptions of a dozen illus-
trative cases, an analysis of key tech-
nical and institutional issues, and an
assessment of the gaps in current
knowledge in respect of PPB meth-
ods, organisation, and results.

Cultivating knowledge: genetic
diversity, farmer experimenta-
tion and crop research W de Boef,
Amanor K,  Wellard K & Bebbington
A. 1993. 206 p. ISBN
1_85339_204_9 (pbk). Centre for
Genetic Resources (CGN),
Wageningen, The Netherlands.
Intermediate Technology
Publications (ITP), 103-105
Southampton Row, London 
WC1B 4HH, UK.
A collection of case studies that were
originally presented at a seminar on
Local Knowledge and Agricultural
Research held in Zimbabwe in 1993.
This seminar was the starting point of
the Community Biodiversity
Development and Conservation
Programme (CBDC) described else-
where in this issue. The papers
address the relationship between
farmers and researchers in local crop
development from three perspectives.
First, the socio-cultural environment
in which local crop development
occurs. Second, the biological and
genetic rational underlying farmers
resource use. Third, political frame-
works in agricultural research and
development. The case studies exam-
ine the importance of local knowl-
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edge, documenting new approaches
and methodologies that have been
developed for building linkages
between farmers and researchers. A
number of cases deal with policy
issues in relation to the expansion of
agribusiness and its effect on small-
scale farmers. This book has proven
itself to be an important source for
those interested in farmers’ experi-
mentation with regard to conserva-
tion and the development of local
crops. (WB)

Farmers, gene banks and crop
breeding: economic analysis of
diversity in wheat, maize and rice
M Smale (ed). 1998. Kluwer
Academic Publishers, Boston, 270 p.
ISBN 0 7923 8370 2.
Series of papers based on presenta-
tions at a conference in Palo Alto,
California 17-19 August 1997.

Biological and cultural diversity:
the role of indigenous agricultu-
ral experimentation in develop-
ment by GD Prain, Fujisaka, S &
Warren MD (eds). 1999. 218 p. 
ISBN 1 85339 443 2. GBP 16.95. 
(IT Studies in Indigenous
Knowledge and Development
series). Intermediate Technology
Publications (ITP), 103-105
Southampton Row, London 
WC1B 4HH, UK.
Farmers in developing countries do
much to preserve diversity, even if it is
not their first goal in farming. The role
of indigenous knowledge and experi-
mentation in agricultural development
is now an accepted fact in develop-
ment practitioners circles. With the
advent of modern agriculture, much
intricate traditional knowledge is dis-
appearing. Likewise, biological diver-
sity is seriously threatened although it
has been high on policy and research
agendas for a number of years now.
This publication originated in the
International Conference on Creativity
and Innovation at the Grassroots, held
at the Centre for Management in
Agriculture, Indian Institute of
Management, Ahmedabad, India, in
1997. Among the many papers pre-
sented there, this particular collection
of papers emphasises the importance
of indigenous agricultural experimen-
tation in fostering biological diversity
and cultural knowledge of that diver-
sity. The fifteen papers describe a
broad array of settings and experienc-

es. They show the intimacy of the rela-
tionship between cultural and biologi-
cal diversity. It is argued that farmer
experimentation must not be regarded
as a substitute for conventional on-
farm research, but as a valuable
approach to local knowledge creation
through site-specific learning. Some
authors believe there is little synergy
to be had from linking formal research
and farmers’ experimentation more
closely implying that farmers’ partici-
pation has its limitations. (WB)

The life industry: biodiversity,
people and profits by M
Baumann, Bell, J Koechlin F &
Pimbert M 1996. World Wide Fund
for Nature (WWF) & Swissaid. 
206 p. ISBN 1 85339 341 X.
Intermediate Technology
Publications (ITP), 103-105
Southampton Row, London 
WC1B 4HH, UK.
Contains papers presented at the
international symposium ‘Patents,
Genes and Butterflies’ jointly organ-
ised by Swissaid and WWF Switzerland
in Berne, 1994. This book examines
policy aspects of conservation of bio-
diversity. The commercialisation of
biological resources poses a serious
threat especially to smallholders in
the South. A number of treaties have
been concluded that protect their
rights (see elsewhere in this issue)
but their effect is questionable. The
book examines the impact of current
trends in legislation on the self-deter-
mination of peoples; biodiversity con-
servation; the relationship between
science and society; the growth of the
biotechnology industry; and develop-
ment models in general in the North
and the South. The challenge is to 
reconcile the conflicting perspectives
of the various social actors. It has
been written in three parts.
Part one examines ‘the tools of
control’: uses made of genetic engi-
neering, bioprospecting, biotechnol-

ogy, and patenting issues. Part two
looks at the thin line between bio-
prospecting and biopiracy. The con-
tributing authors come from various
organisations, including commercial
ones. It is this openness that gives this
book its weight. Part three looks at
the future: ‘Which way now?’ Three
main strategies are presented and
compared: compensation or reward;
intellectual property rights; or
reclaiming the commons. The first
two approaches imply working with
the current system, adapting it to
make it more equitable. The last 
strategy involves a rejection of exist-
ing mechanisms and advocating a
much broader, stewardship-based
approach to bioresource manage-
ment requiring a more radical rever-
sal of the existing approach to biodi-
versity management.
The problems associated with intel-
lectual property rights mechanisms
are enormous. Differences and impli-
cations are difficult to grasp and often
fall in the juridical domain. This book
succeeds in setting out these prob-
lems clearly. As such, it is extremely
useful for those involved in policy
aspects of biodiversity because it
presents a wealth of facts and figures
and many different opinions. (WB)

Culture, conservation and biodi-
versity; the social dimension of
linking local development and
conservation through protected
areas B Furze, De Lacy T &
Birckhead J 1996. 269 p. 
ISBN 0 471 94902 7. GBP 55.00. 
John Wiley & Sons, Baffins Lane,
Chichester, West Sussex PO19 1UD,
UK.
Even the most ‘natural’ habitats are in
fact cultural habitats and created
largely through human influence.
Seeking to maintain these areas in
their current state is a cultural
response – a purposeful intervention
by people to maintain something they
value. Under the threat of an ever-
increasing world population, dwin-
dling natural resources and reduced
maintenance budgets, modern man-
agement of protected areas must
adapt, however threatening this may
seem. The major issue is how to bring
development and environmental pro-
tection together. Protected areas can
no longer be development free zones,
but must come to terms with ecologi-
cally sustainable development activ-
ities within and around them. The
authors use case studies of local level
participation in development activities
within ecologically sensitive protected

areas in different continents to illus-
trate that in sustainable environmen-
tal management environmental and
economic goals can be integrated.
For example, cultural attractions that
show how people live among nature
can be just as interesting for visitors
as nature itself. The ultimate objective
is to find the means to ensure that
humans behave in ways that are con-
sistent with conservation objectives.
The challenge is to reach an agree-
ment between the various stakehold-
ers involved in defining the objectives
for any particular area. Often, it will
be a hard task to match all these inter-
ests and to choose the best option.
The only chance of success is through
participatory methods right from the
start, through informed debate and a
process of negotiation. Reading this
book can provide many new insights
in these problems. (WB)

Cultivating diversity: agrobiodi-
versity and food security
by LA Thrupp. 1998. 80 p. 
ISBN 1 56973 255 8. World
Resources Institute, 1709 New York
Avenue, NW, Washington, 
DC 20006, USA. 
http://www.wri.org/wri/
Gives a very complete picture of
agrobiodiversity in a dense, but well
laid out publication. After tracing the
history and position of agricultural
biodiversity, the author examines its
benefits and importance and what its
loss implies by using eloquent exam-
ples from the past. She argues that
integration of agricultural develop-
ment and biodiversity conservation is
beneficial and even vital for food pro-
duction, ecosystem health, and eco-
nomically and ecologically sustain-
able growth. Apart from best practic-
es, participatory approaches in eco-
system management, strategies to
merge agriculture and habitat diver-
sity, and in situ community-based
conservation, the book describes in
detail the policies and institutional
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changes developed to confront the
underlying causes of agrobiodiversity
loss. The book is packed with infor-
mation and especially useful for those
interested in the policy aspects of bio-
diversity. Boxes, tables and figures
help the reader to keep track. (WB)

Against the grain: the genetic
transformation of global agricul-
ture M Lappé & Bailey, B 1998. ISBN
1 85383 576 5 GBP 15.99. Earthscan
Publications, 120 Pentonville Road,
London N1 9JN, UK.
A valuable, politically oriented contri-
bution to the debate about biotech-
nology, genetic engineering and
transgenic crops and animals. The
book examines new developments
and their implications, looking in
particular at developed countries.
The achievements of commercial sci-
ence have penetrated into our lives at
an enormous speed and on an exten-
sive scale, whether we like it or not.
This publication helps to shape our
viewpoint by thoroughly analysing the
situation. Contains a glossary of
terms, very useful in this difficult field.

Seeds of choice: making the most
of new varieties for small farm-
ers JR Witcombe, Virk DS &
Farrington J (eds). 1998. 271 p.
ISBN 1 85339 447 5. NLG 65 
(approx. US$ 32.50). Krishak
Bharati Cooperative (KRIBHCO),
Indo-British Rainfed Project West,
A8-10 Sector-1, Noida 201301,
Gaziabad UP, India. Intermediate
Technology Publications (ITP),
103-105 Southampton Row, London
WC1B 4HH, UK.
A compilation of experiences from
the All-India Coordinated Crop
Improvement Projects of the Indian
Council of Agricultural Research from
about 1990. These projects have 

provided experiences for a number 
of researchers who have catalysed
advances in the field of participatory
breeding. The experiences show the
limitations of present practices of dif-
fusing breeding varieties. Also, con-
straints of the regulatory framework
are demonstrated, for example, the
way variety release is organised in
India. One conclusion is that the
state-wise and centralised procedures
for the testing and release of varieties
do not adequately identify those that
are useful for the diversity of farming
conditions in India. A variety that is
successfully released in one state may
not be released in another with simi-
lar conditions. The book also
presents cases in which farmer par-
ticipation in setting goals, testing
varieties and selection for location-
specific adaptation has proven very
successful. Suggestions for modifica-
tions to the system are formulated on
the basis of these experiences. Variety
release might benefit from informa-
tion on similarity between agro-eco-
logical conditions in different states.
The upscaling of the results of
Participatory Plant Breeding (PPB)
and Participatory Variety Selection 
(PVS), and the role of seed diffusion
and NGOs in this upscaling, is
addressed in the last part of the book.
The book contains an impressive
amount of information on variety test-
ing, diffusion and adoption in India
and methodologies for acquiring this
information. For people interested in
PPB the experiences are very relevant,
and for breeders in South Asia this
book is a must. For others, the book
provides insights in the multitude of
factors that play a role in PVS as far as
the formal sector is concerned.
(Conny Almekinders)

Recent policy trends and devel-
opments related to the conserva-
tion, use and development of
genetic resources SH Bragdon &
Downes DR. 1998. (Issues in
Genetic Resources No. 7, June
1998). International Plant Genetic
Resources Institute (IPGRI), Rome.
42 p. ISBN 92 9043 380 9.
(Downloadable version: www.
cgiar.org/ipgri/policy/ipr7.htm).
A comprehensive, clearly written
overview and analysis of the rapidly
evolving policy and legislative issues
related to the management and con-
trol of (plant) genetic resources. The
publication first outlines the history
and essence of the various treaties
and fora: CBD, WTO and TRIPPS,
International Undertaking, UPOV,

WIPO and the UN Working Group on
Indigenous Populations. It goes on to
describe the issues that have emerged
and that relate in different ways to the
various treaties and fora: farmers’
rights, interests of indigenous and
local communities, benefit sharing,
patenting and sui generis protection
of plant genetic resources. This publi-
cation is an important support to poli-
cy makers in understanding different
objectives, interests and key decision
points. It is a valuable and readable
introduction for anyone who wants to
get a better understanding of the dis-
cussions surrounding the legislative
aspects of conservation and the use of
plant genetic resources. (Conny
Almekinders)

Intellectual property rights and
biodiversity conservation: an
interdisciplinary analysis of the
values of medicinal plants
TM Swanson (ed.). 1995. 
ISBN 0 521 47112 5, Cambridge
University Press, The Edinburgh
Building, Cambridge CB2 2RU, UK.
Argues the need for biodiversity 
conservation drawing on information
on the use of medicinal plants in the
pharmaceutical industry. Two papers
deal with the issue of cultural diversity
in relation to medicinal plants, an
issue of obvious importance given the
role of plants in traditional medicine.
This book will be of relevance to a
wide range of conservationists, from
research students to policy makers.

The economics and ecology of
biodiversity decline: the forces
driving global change
TM Swanson (ed.). 1995. 
ISBN 0 521 48230 5  162 p.
Cambridge University Press, 
The Edinburgh Building, Cambridge
CB2 2RU, UK.

Contains papers originally presented
at a symposium held at Cambridge in
1993. This publication looks at global
change with regard to climate change
and biodiversity decline. 

Participatory plant breeding:
proceedings of a workshop on
participatory plant breeding, 
26-29 July 1995, Wageningen,
The Netherlands P Eyzaguirre and
Iwanaga M (eds). 1996.
International Plant Genetic
Resources Institute (IPGRI), Via
delle Sette Chiese 142, 00145 Rome,
Italy. 162 p. ISBN 92-9043-269-1.
The workshop was convened to crys-
tallise an approach that plant breed-
ers, genetic resource conservationists
and social scientists were demon-
strating with increasing success. That
approach is to place knowledge about
genetic resources, as well as
enhanced germplasm, directly at the
disposal of farmers for them to use
and develop according to their own
needs and practices. Experiences
indicated that in using this approach,
biological and social scientists were
learning a great deal about the useful
diversity in target crops and farming
systems. Farmers were also benefiting
from access to greater diversity and
from the partnerships they were
forming with plant breeders. Three
particular fields were discussed dur-
ing this workshop: (1) how to institu-
tionalise and legitimise this participa-
tory approach, thereby creating a real
partnership between breeders and
farmers; (2) how to achieve actual
participatory and decentralised
breeding thereby conveying an actual
crop management role to farmers;
and (3) to learn more about the state
of the art of participatory breeding in
a global context. Suggestions were
made during the workshop on ways to
foster interest in implementing such
approaches within the CGIAR and
NARS. (WB)
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New in print
●
The seed keepers by Shiva V. [et al.].
1995. 156 p. Navdanya, Research
Foundation for Science, Technology
and National Resource Policy, A 60
Hauz Khas, New Delhi 110 016, India. 
This publication gives an account of the
work of Navdanya, an Indian movement
to conserve agricultural biodiversity by
in-situ genetic resources conservation.
By placing the farmer at the centre of
the conservation, indigenous seeds as
well as indigenous knowledge are con-
served.  The farmers involved in this
program have often marginal resour-
ces, but also farmers disappointed with
the green revolution technologies are
very motivated. Individual farmers and
their approaches are presented. A com-
munity seed register has been compiled
and included, to facilitate exchange of
organic seeds, and as a document of
indigenous resources and knowledge.
Besides, developing such registers
across the Third World, could serve as a
political tool against the privatisation of
biodiversity.(IHG)

●
Creative training: a user’s guide.
1998. International Institute of Rural
Reconstruction (IIRR), Y.C. James
Yen Center, Silang, Cavite,
Philippines.
This is a very original manual on how to
organise training courses. It is the out-
come of a workshop that had as its
objective the joint publication of a guide 
to creative training techniques that
could easily be translated into local

media and languages and tailored to
specific training purposes. A consultati-
ve and participatory process was used
to develop the guide. The Philippine
branch of IIRR had producing a num-
ber of successful training kits on a
variety of subjects and it was against this
background that the workshop took
place. As the editors put it: this guide is
not a recipe book, it is merely a selec-
tion of appetisers. After an introduction
on basic facilitation skills, and evalu-
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tion that doubles every 25 or 30 years.
Production is often achieved at the
expense of the environment and is, the-
refore, not sustainable. Much of the
agricultural production is in the hands
of smallholders, who have managed to
maintain themselves despite harsh
natural conditions and less than coope-
rative authorities. The author presents a
wide variety of ways to encourage a
more sustainable agriculture in
Southern Africa that will be capable of
playing a greater role in the eradication
of poverty. The challenge is how to bring
about this transition while supporting
the basic needs of the population.
Solutions must be sought in a skilful
combination of resource-conserving
technologies. So far, research into
sustainable agriculture has been insuffi-
cient both in quality and volume and
often those involved in research and
extension are not well trained for the
task. Finally, a great deal of present-day
research is initiated by suppliers of
external inputs who emphasise the use
of bought inputs. All new technology
development can only thrive in a local
and national environment that provides
incentives for sustainability. Appropriate
state interventions and clearly defined
property rights for natural resources are
needed. States have to come to grips
with the pressure being exerted on land
and traditions. Communities have to be
empowered, and new partnerships have
to be created. This publication is prima-
rily for policy makers and development
professionals. The book includes a list
of useful addresses and sources of infor-
mation relevant for Southern Africa.
(WB)

●
The worldwide fundraiser’s hand-
book: a guide to fundraising for
southern NGOs and voluntary orga-
nisations M Norton. 1996. 270 p. ISBN
1 873860 75 7. GBP 12.95. Directory
of Social Change, 24 Stephenson Way,
London NW1 2DP, UK; International
Fund Raising Group, 295 Kennington
Road, London SE11 4QE, UK. Adapted
from: The complete fundraising
handbook, Sam Clarke (1992).
This type of manual is hard to find and,
therefore, very welcome. Fundraising is
an extremely important part of an orga-
nisation’s success and necessary if it is
to survive, develop and reduce its
dependence on any one source of fund.
Fundraising is more than just getting
money: it involves building a constituen-
cy and finding supporters with whom
one can openly discuss both successes
and failures. The author emphasises the
need for a degree of humility and a sen-
se of responsibility both when seeking

ation techniques accompanied by exer-
cises, come chapters dealing with speci-
fic issues. These include mind-map-
ping, timelines, map-making, produ-
cing & interpreting case studies, how to
do action research, and conducting
field trips. These are all useful skills
valuable in a wide variety of situations. A
very original book. (WB)

●
Farmer field schools on integrated
soil management: facilitator’s
manual. 1998. 218 p. Farmer-Centred
Agricultural Resource Management
Programme (FARM), FAO-RAP,
Maliwan Mansion, Phra Atit Road,
Banglumpoo, Bangkok 10200,
Thailand.
Farmer Field Schools (FFS) have had
great success as a learning tool for the
extension of integrated pest manage-
ment techniques and approaches, espe-
cially so in Southeast Asia. The FFS
approach in rice cultivation showed that
farmers can become experts at ecosys-
tem analysis and make informed deci-
sions about necessary interventions.
From there to applying the FFS concept
to other realms as well seemed only a
small step. This manual is about inte-
grated soil management and relates the
experiences of FFSs in China, the
Philippines, Thailand and Vietnam. The
publication has a practical approach
with much detail on how to shape the
courses. While this may be useful as a
guide for many, the danger is that the
course programme may be seen as a
blueprint. It is difficult to judge the
effect and the shape of the courses at a
distance with only the facilitator’s guide
in hand. (WB)

●
Beyond credit: a sub-sector 
approach to promoting women’s
enterprises by M Chen (ed.). 1996.
151 p. ISBN 0 969662 0 2. US$ 19.95.
Women Ink., 777 UN Plaza, New York,
NY 10017, USA.
Explores interventions to promote
enterprises amongst women in the
Third World with low incomes that go
beyond providing credit or financial
services. Apart from insufficient access
to credit facilities, women in developing
countries, both in cities and in rural
areas, are faced with many constraints
when setting up businesses of their own.
Micro-enterprise development pro-
grammes have tended to favour credit
over technology and training or inter-
vention policies. This is all the more so
in development programmes targeting
women. Women have turned out to be

better at repayment than men and there-
fore, credit programmes that target
women are expected to perform better.
This publication reports on the expe-
riences of two Asian NGOs that succes-
sfully supported the enterprises of low-
income women: the Bangladesh Rural
Advancement Committee (BRAC) and
the Indian Self-Employed Women’s
Association (SEWA). Both are highly

successful: BRAC administers a rural
credit enterprise programme for over
800,000 poor women; SEWA developed
a comprehensive employment-social
security programme for over 100,000
self-employed women, both in the
urban and rural areas. The publication
looks at the reasons for these successes.
The authors provide guidelines for an
‘incremental and participatory subsec-
tor approach’ to promoting women’s
enterprises. A key element is to underta-
ke the mix of interventions demanded
by the women themselves. Constraints
are subsector-specific. The publication
has a strongly educational focus. In
appendices, practical, concise step-by-
step tools are given for carrying out the
analysis within the framework of the
incremental and participatory sub-sec-
tor approach. Key concepts are presen-
ted as well as questionnaires, steps to
follow and a framework for impact
assessment. The book is accompanied
by a 30-minute video that is frequently
referred to in the text. A very practical,
well laid-out publications and one that
is important to those involved in provi-
ding support to women’s enterprises.
(WB)

●
Living farms: encouraging 
sustainable smallholders in
Southern Africa M Whiteside. 1998.
224 p. ISBN 1 85383 590 0. GBP 13.95.
Earthscan Publications, 
120 Pentonville Road, 
London N1 9JN, UK.
Examines the agricultural situation in
Southern Africa, where agricultural
production has to cope with a popula-



funds and when funds have been acqui-
red. The book gives the reader a num-
ber of suggestions on finding donors.
Many good ideas are never realised
because those seeking financial assi-
stance do not know how to identify or to
approach the donor or how to properly
‘package’ their proposal. The main pro-
blem in fundraising is not so much the
lack of opportunities but knowing whe-
re to start building a fundraising (or
income generation) scheme. This book

provides ideas, techniques and the
necessary skills to be successful. It
shows readers how to set out a fundrai-
sing strategy and how to analyse and
present their organisations to donors.
Address lists of donors are included in
the book. These have a certain anglop-
hone and UK bias but it should not be
difficult to substitute them with a more
tailor-made selection. There is an
important chapter on income genera-
tion. Many NGOs now find themselves in
situation where this is essential in order
to complement subsidies and project
funding. Developing some sort of com-
mercial enterprise, the profits of which
are used to support the main work of
the organisation, often requires a fun-
damental change in the attitudes of staff
involved. An important book, strongly
recommended. (WB)

●
Village voices, forest choices: 
joint forest management in India
M Poffenberger & McGean B (eds).
1996. 356 p. ISBN 0 19 563683 X.
US$ 28.80. D.K. Agencies, A/15-17,
Mohan Garden, Najafgarh Road, 
New Delhi 110059, India.
There is a global crisis going on in
forest management that will produce
major changes in the near future. This
book examines these changes by descri-
bing the situation in India, a country
that is of particular importance because
the human-to-forest ratio there is one of
the lowest in the world. In India, Joint
Forest Management (JFM) programmes
are a feature of the last few years and

are based on the local management of
forests. These programmes have led to
the renewal of once badly degraded
ecosystems, often without outside assi-
stance. This has not been achieved wit-
hout conflict. Those in control and
commercial companies are not happy
to give up power. Management by state
forestry institutions is often based on
techniques introduced in the last centu-
ry from the temperate industrialised
world. In order to understand these
structures, the authors argue, one must
look at the historical roots of deforesta-
tion. The key to management lies in the
transition from open access to control-
led access and in monitored utilisation
through user group centred controls. As
the authors put it: ‘as tenurial rights and
delineated responsibilities become ves-
ted in the user group, conflicts are
reduced, communications improve,
and local knowledge once again
informs decision making’. JFM pro-
grammes involve a process of institu-
tional capacity building. This goes bey-
ond social forestry programmes that
involve the local population but which
do not necessarily lead to improving the
condition of the nation’s natural forest.
How will management priorities change
under community control? What are the
daily practices within JFM programmes?
The process is still not well documented
as most of the data gathered concerns
production figures. (WB)

●
Dying wisdom: rise, fall and poten-
tial of India’s traditional water
harvesting systems A Agarwal and
Narain S (eds). 1997. 404 p. 
US$ 12.00. Centre for Science and
Environment (CSE), 41, Tughlakabad
Institutional Area, New Delhi 110 062,
India. (State of India’s Environment,
a Citizens’ report No. 4).

Examines and documents traditional
water harvesting systems in India. These
are often centuries old. This monumen-
tal work is the fruit of a decade-long
project by CSE. Material was collected
during the course of many field trips,
studies of historical documents, and
was completed with input from a
national workshop held in 1990. The
undertaking, as the editors state, was

triggered by the strong anti-dam move-
ment in India. The question of whether 
there were viable alternatives needed to
be answered. The book appears at a
time when India faces the threat of
serious water shortage. It will help to
make people aware that a solution to
this crisis may well lie in their own tra-
ditions. The greater part of the book is
taken up by exhaustive descriptions.
These are categorised into 15 major
ecozones. An impressive number of pic-
tures, drawings and tables help to guide
the reader through this vast subject. The
second part of the book is devoted to a
minute description of the historical rise
and fall of water harvesting in India,
coinciding with the transition from
community control to state intervention.
The text offers much more than a tech-
nical description. Links are constantly
being made with cultural beliefs and the
way these express themselves in Indian
society. Solutions centre on the
(re)installation of a huge number of
water harvesting systems including
water diversion systems; hill slope rain
water collection into ponds; diversion
of springs and streams; rainwater reten-
tion; rainwater harvesting from roof-
tops; check dams and percolation
tanks. There is a glossary, essential for
non-Indians. The book ends with a sta-
tement of shared concern. A standard
work. (WB)
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The Bahasa version, ISBN 979-672-453-7, can be ordered from 

KANISIUS, Penerbit – Percetekan, Kotak Pos 1125/Yk – Yogyakarta 55011,

Indonesia. Fax: +62 274 563349; E-mail: office@kanisius.co.id ; Price: Rp 55,000

The Arabic version can be ordered from PARC, POB 25128, Shu’fat, 

The West Bank; Fax: +972 2 5831898; E-mail: pr@pal-arc.org 

Contact person: Mr. Yahin abu Sharif

Farming for the Future provides an excellent introduction to the principles of low-

external-input and sustainable agriculture based on making optimal use of local

resources and indigenous - traditional knowledge and, where affordable, comple-

menting this with modern ecologically sustainable technologies. It also provides a

step-wise introduction to Participatory Technology Development, an approach for

collaboration between researchers and farmers to strengthen local capacity to adapt

and innovate agriculture. As the book contains many practical examples, references

and the addresses of organisations where more information can be obtained it has

become very popular with development workers, researchers and students. 

Farming for the Future is also available in English, French, Spanish, Portuguese, Chinese and Thai. 

New➔FFF in Bahasa and Arabic

The very successful ILEIA publication Farming for the Future: an introduction to Low-External-Input and Sustainable

Agriculture by Coen Reijntjes, Bertus Haverkort and Ann Waters-Bayer is now available in Arabic and in Bahasa.



S ince the publication of Thomas
Malthus’s Essay on the
Principle of Population in

1798, poverty, death and environ-
mental degradation has been seen as
the product of human population
pressure on the means of subsistence.
Malthus, writing in Great Britain at
the beginning of the Industrial Revo-
lution, suggested it was primarily the
irrational reproductive and produc-
tive behaviour of the poor themselves
that caused their material depriva-
tion. He ignored the role of the eco-
nomic system in the creation of pov-
erty much as we in the North today
ignore the role played by globalisa-
tion, trade liberalisation and the agri-
cultural policies of leading industrial
nations in entrenching poverty and
food insecurity in the developing
world. 

In his book, The Malthus Factor,
Eric Ross argues that Malthusian 
ideas have surfaced at critical
moments in recent Western history
and today they are being used to jus-
tify political and economic policies
designed to promote the market 
economy. He questions, however,
whether their objectives can ever
provide the infrastructure necessary
for building economically stable and
socially just societies in the South.

Political instability, economic 
disorganisation and food security
problems are frequently seen by
international policymakers as the
consequence of unwillingness on
the part of developing countries to
check population growth. Ross
demonstrates that these problems

are more often  the consequence of
social injustice and inequality in the 
distribution of resources. 
It is in these terms that he introduces
his analysis of the consequences of
the Green Revolution. He argues that
the transformation of labour-inten-
sive peasant food production into
capital-intensive commercial agricul-
ture is regarded by some as a human-
itarian response to the effects of sup-
posed population pressures on food
and income security in the Third
World. A more realistic assesment
would be that multinational compa-
nies and investors see the Green
Revolution in more opportunistic
terms.

Ross suggets, for example, that the
Green Revolution was an integral
part of a constellation of strategies
that were intended to ensure the
security of US interests worldwide.
He suggests that the first targets of
the Green Revolution were those
countries where US strategic inter-
ests seemed most threatened by
rural unrest: Colombia, India and the
Philippines. In each, Malthusian
arguments about the destalising
effects of overpopulation comprised
a major part of the rationale for why
the livelihoods of peasants, dis-
missed as backward and unproduc-
tive, had to be subordinated to the
interests of large commercial farm-
ers. This despite widespread evi-
dence that the latter actually tended
to underutilise vast tracts of prime
arable land, while peasant cultivators
were often capable of extraordinari-
ly intensive food production.  

Ross concludes that the commit-
ment to capital-intensive agriculture
that the Green Revolution strategy
involves ultimately undermines food
security in developing countries, has
displaced millions of peasants and
driven many to become part of an
international labour reserve army.
Evidence suggests, he argues, that
from its formal beginnings in Mexico
in the mid-1940’s, the Green
Revolution was never intended to
secure the subsistence of the rural
poor, but rather to transform Third
World agriculture in a way which
would ensure its dependence on
international capital.

The apocalyptic Malthusian sce-
narios that helped to secure such
ends have persistently denied any

real opportunity to consider alterna-
tive explanations - or solutions - for
Third World deprivation. Yet, as
Ross observes, the need for such
debate may now be greater than
ever.  Prominent policymaking
organisations, such as the
International Food Policy Research
Institute and the Council on Foreign
Relations, are calling for a revival of
the Green Revolution to combat the
effects of the failure of developing
countries to curb population
growth. Multinationals such as
Monsanto conveniently justify their
business agendas on the grounds
that an over-populated world needs
all of their technical innovation.
Such arguments, Ross concludes,
once again obscure the reasons for
Third World poverty. They chiefly
address the current needs of global
capitalism, rather than the interests
of land-hungry and undernourished
people in developing countries. 
He sees the advocacy of increasing
dependence on biotechnology as
speeding up the decline of what is
left of viable peasant communities. 
If unchecked this will consolidate
the control of the world’s food-
production system in the hands of 
a few giant agro-industrial corpora-
tions.  

Marilyn Minderhoud. Adapted
from “The False Premises of
Agricultural Modernisation”, 
Eric Ross, unpublished 1999 
(available from ILEIA)

■

The Malthus Factor: Poverty, Politics and
Population in Capitalist Development
(London: Zed Books)  Eric B. Ross US$ 25 (pkb)
1999

Eric Ross is Senior Lecturer and Convenor 
of the Population & Development Programme
at the Institute of Social Studies (ISS),
Kortenaerkade 12, 2518 AX Den Haag, 
The Netherlands. Tel: +31 (0)70 426 0799  
E-mail: ross@ISS.NL
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SOLUTIONS TO POVERTY: 
FROM MALTHUS TO BIOTECHNOLOGY

This year Zed Books published The Malthus Factor by
Eric Ross. It is a major critique of the way Malthusian
thinking has influenced capitalist development policy
in modern times. Among other themes the book e
xamines how the political economy of underdevelop-
ment has been left unanalysed as public alarm focuses
on the more visible effects of overpopulation. 



reconciliation & renewal through participato-
ry action learning & action research, develop-
ing alternative learning processes and new
capabilities required in the global scene of
the 21st Century. 

More information: ALARPM/PAR World Congress
Secretariat, c/- The Conference Organisers Pty Ltd, 
PO BOX 1127, Sandringham VIC 3191 Australia. 
Phone: +61 3 9521 8881; Fax: +61 3 9521 8889; 
conforg@ozemail.com.au ; 

www.conferenceorganisers.com.au 

IFOAM 2000. 
The World Grows Organic
The 13th International Scientific Conference
IFOAM 2000 will be organised by the
Research Institute of Organic Agriculture
(FiBL), 28-31 August 2000, Basel,
Switzerland. IFOAM 2000 will explore ways in
which organic agriculture can gain global
momentum in production, processing and
trade in the new millenium. The conference
will be accompanied by seminars, 
exhibitions, excursions and public events. 

More information: IFOAM 2000 c/o FiBL, PO Box, 
CH-5070 Frick, Switzerland. Fax: +41 62 865 7273;
ifoam2000@fibl.ch ; www.ifoam2000.ch 

Land conservation and food 
production in the third millenium
The 11th International Soil Conservation
Organisation Conference will be organised 
by the National Institute of Agricultural
Technology and the Faculty of Agronomy,
University of Buenos Aires, Argentina. The ISCO
2000 meeting will be held October 22-27,
2000. Four main themes have been defined:
- Extension and intensity of land degradation

processes. The challenge of the new causes
of degradation.

- Scientific and technological advances for the
protection of the environment and sustain-
able land use.

- Socioeconomic factors of human interven-
tions and their consequences for food pro-
duction and the environment.

- Policies for environment conservation.
Scientific cooperation, education and 
extension. 

More information: Secretaría Científica ISCO 2000, 
FAUBA, Av. San Martin 4453, (1416) Buenos Aires,
Argentina, Tel/Fax: +54 11 4481 1688; 
isco2000@cirn.inta.gov.ar ; www.agro.uba.ar 

Globalisation and local 
development: challenges to
small-scale production
The International Farming Systems
Association (IFSA) will hold the 16th sympo-
sium in Santiago, Chile 27–29 November
2000. Simultaneously, the 4th Latin America
Farming Systems Research and Extension 
(IESA AL – IV) symposium also will take
place. The main theme of these symposia 
is the interaction (conflicts as well as 
opportunities) between global and local 
processes, which are shaping the rural
regions of the world and their relation to the
impact on small farmers’ production systems
and their technical, social, economic and 
cultural behavior. Main themes will be rural
poverty and food security; small farming
systems, markets and competitiveness; 
environmental sustainability; institutional
development. Spanish and English will be the
official languages. Abstracts of contributions
are due on 29 February 2000.

More information: IFSA/IESA, Casilla 228 Correo 22,
Santiago, Chile. Phone: +56 2 236 4557; 
Fax: +56 2 236 4558; IFSA@rimisp2.cl ; 
www.rimisp.cl/ifsa_iesa2000.htlm

Cultures and 
biodiversity congress 2000
21-31 July, 2000 in Kunming, PR China. The
specific objectives of the CUBIC congress are:
• To provide the opportunity for researchers

to exchange experiences with each other,
as well as with representatives of local cul-
tures, policy makers and development staff,
on the interactions of cultural values and
practices and the management of biodiver-
sity. What insights have been gained about
these interactions and what impact do
external forces have on these processes.

• To create a dialogue with one another and
an image of the future that supports pros-
perous local cultures using and sustaining
biodiversity in traditional and innovative
ways. What do we think a better world
would look like with regard to local cul-
tures and the management of biodiversity?

• To develop appropriate approaches in
which ‘outsiders’, government and non-
government, can act differently and ways in
which ‘insiders’ and local communities
can be strengthened in their ability to 
govern their natural resources and secure
their livelihoods.

The ten day programme will combine presen-
tations, workshops, group work, field trips,
arts and crafts. 

More information: Therese Grinter: 
Xujc97@public.km.yn.cn or 
Xu Jianchu: CBIK@public.km.yn.cn 
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G 4th National Congress on 
Organic Agriculture
17-19 May, 2000, Cuba. The congress will 
be organised by the ‘Grupo de Agricultura
Orgánica’ of the ‘Asociación Cubana de
Técnicos Agrícolas y Forestales (ACTAF) in
coordination with the ‘Ministerio de la
Agricultura’ and the ‘Asociación Nacional de
Agricultores Pequeños’ in EXPO-CUBA,
Ciudad de La Habana.  Main themes will be:
Cuba in the world of sustainable agriculture;
contributions to sustainable rural develop-
ment in Latin America and the Caribe; from
integrated production systems towards agro-
ecology; contributions of small farmers to
agroecology and food security; production
potential and market opportunities of organic
products; promotion of organic agriculture;
economic assessment of agroecological tech-
nologies; conservation and regeneration of
soil fertility; organic agriculture at the start of
the 21st Century: the state of the art in Cuba. 
Study tours (10-16 May) and a training
course (20-24 May) will also be organised. 

More information: Marta Pérez Pérez, Secretaria
Ejecutiva, Grupo de Agricultura Orgánica – ACTAF,
Apartado Postal 4029 C.P. 10400, Ciudad de La Habana,
Cuba. Tel/Fax: +537 845387; actaf@minag.gov.cu

Reconciliation and renewal:
through collaborative learning
5th World Congress on Action Learning, Action
Research & Process Management, 9th World
Congress on Participatory Action-Research
10-13 September 2000, University of Ballarat
Victoria, Australia. The Congress will deal
with Reconciliation & Renewal in relation to:
inequalities in global communities, the 
environment, the experiences of indigenous
peoples, work, religion, the personal position
in society, and diverse value systems.
Participants are likely to be involved in: 
creating & facilitating change, creating 

The International Agricultural Centre (IAC) is offering a two weeks course on: ‘Plant variety protection’, 14-27 May
2000, 13-26 May 2001. Many countries are developing a legal framework for protecting plant varieties. The Uruguay
Round of GATT gave an important impetus to this development. The execution of such a legal system requires sound pro-
cedures and profound knowledge of variety testing and variety registration. The course aims to assist emerging plant varie-
ty protection systems in their human resource development. The course focuses on legal, institutional and technical
aspects of plant variety protection. The IAC has no funds for financing participants, funding must therefore be secured
elsewhere. 
More information: IAC, PO Box 88, 6700 AB Wageningen, The Netherlands, Phone: +31 317 495495; Fax: +31 317 418552; 

Training@IAC.AGRO.NL ; www.iac.agro.nl  Closing date for application:  15 March 2000. 

In April 1999 IAC has launched a new information system, WISARD, on ‘Agricultural Research for Development’
on the WWW. It contains information on research projects as well as institutes. It addresses the needs 
of organisations and networks in developed and developing countries to have updated and quick access to information 
on activities and potential partners searchable by country, keywords, institution etc. It is possible to enter and update
information online. 
More information: www.iac-agro.nl/wisard 

Internet Conference: ‘Material flow analysis of integrated bio-systems’ (March-Oct. 2000). The conference will be
organised by the Institute of Advanced Studies of the United Nations University (Tokyo) (www.ias.unu.edu) and the UNU/IAS
Integrated Bio-Systems Network (www.ias.unu.edu/proceedings/icibs/ibs/ibsnet) in cooperation with other organisations.
The internet conference will focus on the analysis of material flows in integrated bio-systems. The organisers welcome
abstracts of papers that can describe and quantify the flow of materials in existing and conceptual bio-systems under such
themes as: Municipal biodegradable solid recycling and conversion systems., wastewater treatment and utilisation
systems, integrated aquaculture systems, small-scale farming systems, large plantations, farms and feedlots, tools and
methodologies for the design and analysis of integrated bio-systems.
More information: Mr. Jacky Foo foo@swipnet.se or www.ias.unu.edu/proceedings/icibs/ic-mfa/ 
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Agromisa has come to the ILEIA Newsletter. In each issue,
the Agromisa’s Question and Answer team will deal with

a selection of readers questions on themes planned for
coming editions of the Newsletter. This year these include
the relation between LEISA and the issues of desertification,
farmer innovation and integrated farming as well as the pro-
blems associated with restoring ecological balance in areas
of monocrop cultivation (see p64). 

Introducing Agromisa
Agromisa’s Agricultural Advice Service began in the 
mid-1930s and 65 years later it is still answering questions
sent in by agricultural extensionist, rural community 
development workers farmers and training organisations.
Agromisa focuses on issues that affect the sustainability of
agriculture in the tropics and every year it provides detailed
answers to many hundreds of questions from farmers and
their organisations throughout the developing world.
Questions are answered by a team of specialist volunteers
made up of researchers, academics and agriculturalists.
Once questions have been answered they are systematically
classified and stored in a large and easily accessible data-
base. The information provided gives a rich insight into the
problems faced by small-scale farmers often working in
economically and ecologically difficult conditions. 

Biodiversity
This issue of the ILEIA Newsletter is concerned with biodiver-
sity. Biodiversity is not a word often used by farmers. It is 
better suited to the desks and studies of researchers and 
policy makers. Agromisa has never received a question that
directly refers to problems of biodiversity yet it does receive
questions that can only be dealt with in the context of 
biodiversity. 

In this first edition of the Agromisa column, we give one or
two examples of the type of questions sent to us that concern
biodiversity. Most of those we have received in the past have
to do with maintaining plant vigour and preserving the 
potential for further strengthening and developing crops for
a diverse and secure food supply. Some farmers want to
know how new farming technologies can be combined with
traditional practices “Can we combine hybrid seeds with our
traditional seeds?’ Others, more concerned with improving
cultivation practices, ask how they can select seed with 
specific qualities (eg drought resistance). There are also
farmers who admit they have lost touch with their traditional
farming practices and need help to rediscover local 
resources and ways of propagating and storing local seed
and plant material.

The ILEIA team hopes this column will generate a steady
stream of questions to the Agromisa service and that we 
will be able to use some of them in the Newsletter. Each
question we receive will be acknowledged. Questions 
selected for publication in the ILEIA Newsletter and those
from individuals and organisations working with farmers 
at grassroots level will be answered free of charge by
Agromisa’s Question and Answer team. Questions from
other organisations will be charged US$125. 

For more information see www.agralin.nl/agromisa/ 
or contact Marijke Kuipers, Director, Agromisa Question and Answer
Service, PO Box 41, 6700 AA  Wageningen, 
The Netherlands, Tel +31 317 412217, 
Fax: +31 317 419178, E-mail: Agromisa@wxs.nl
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From the 
Regional Newsletters

Teresa Gianella El Boletin,
Lima, Peru writes:
The theme of this Newsletter is of consi-
derable interest to Latin American
readers. They are well aware of the
enormous genetic diversity within our
native agriculture. Farming and live-
stock breeding practices in different
Andean and Central American ecosys-
tems made this continent one of the
rich focal points from which food crops
such as corn, common beans, sweet
potatoes (Central America), potatoes,
butter beans, peanuts (Andes) and cas-
sava (Brazil, Paraguay) have spread
throughout the world. 

Today, however, just like small far-
mers in many other developing coun-
tries they are currently among the
world’s most poverty-stricken inhabi-
tants. Their biodiversity is now at risk
because they lack the political and eco-
nomic power to challenge the powerful
international consortiums of the bio-
technological industry. 

This double issue on Agricultural
Biodiversity is the first of a new series
of El Boletin de ILEIA. Over the next two
years El Boletin will gradually become
an independent regional Newsletter.
One of its made objectives will be to
foster the exchange of experiences of
sustainable agriculture between the
different countries of Latin America
and other parts of the developing world.
We plan to follow the concept for ILEIA
regional Newsletters and carry both
regional and international sections. 

We invite our readers - and anyone
interested in the ecological, cultural
and economic viability of sustainable
farming practices in Latin America - to
write to us, and tell us what they think
of this edition of the Newsletter. Please
feel free to propose topics and make
suggestions about language, text,
design, illustrations, layout and anyt-
hing else you think might improve El
Boletin. Some of our readers have alre-
ady written to us and we have a lively
correspondence with Mexico, Cuba and

Bolivia. As editors, we are very grateful
for these comments. 

Teresa Gianella-Estrems, LEISA El Boletín de
ILEIA, ETC Andes, P.O. Box 18-0745, LIMA 18, Perú
Phone:+51 1 2413787; Fax: + 51 1 4225769  
Email: <estrems@amauta.rcp.net.pe
Subscrptions: Aldo Cruz; LEISA El Boletín de ILEIA;
ETC Andes; PO Box 18-0745, LIMA 18, Perú            

KVS Prasad LEISA, India Inlay
Bangalore, India writes:
The LEISA India Inlay, the first all India
supplement to the ILEIA Newsletter,
came out in March this year. It con-
tained 16 pages of articles, news and
information on the theme of marketing
organic products in the subcontinent.
The Inlay has received an enthusiastic
response and circulation figures for the
ILEIA Newsletter in India are climbing
steadily toward the 4000 mark. 

It looks as if the basic objective of
moving the distribution and produc-
tion of the ILEIA Newsletter to India as a
first step towards developing an inde-
pendent South Asian regional
Newsletter has been a success. In line
with the plans for other regional
Newsletter’s it is hoped that the LEISA
India Inlay will eventually become an
independent periodical publishing both
international and regional LEISA arti-
cles and news of interest to readers in
South Asia. Certainly, local distribution
and publication activities have proved
successful in attracting the attention of
agricultural researchers, extensionist
and community development workers.  

The Inlay will publish articles on
themes selected by the international
editorial committee. This year these
will be Desertification, Farmer
Innovation, Integrated Farming, and
an issue dealing with the problems
associated with restoring ecological
balance in areas of monocrop cultiva-
tion.

For more information or for a copy of the India Inlay:

KVS Prasad, PO Box 7836, Bangladore 560 078,

India. E-mail: amebang@giasbg01.vsnl.net.in

Left to right: 

KVS Prasad and 

Chitrah Suresh 

(LEISA India Inlay) and

Teresa Gianella 

(El Boletin) attending 

the international 

editors workshop in 

The Netherlands, 

March 1999



A fter 15 years of steady support from 
the Dutch Government the ILEIA project 

– initiated and guided over the years by ETC –
has been transformed into the ILEIA Foun-
dation. A new and challenging time lies ahead.

Since May 1999, the ILEIA Foundation has
been able to continue the tasks of the ‘old ILEIA’
thanks to the generous support of the Dutch
cofinancing organisation NOVIB, and a long-
term commitment from the Swedish
International Development Authority (SIDA).
The ILEIA Foundation intends to further
emphasis it role in collecting and systematising
information on LEISA and to increase the scope
of its regional programmes. The busy ILEIA
offices will be staffed by many of the same
experienced people already
well-known to Newsletter
readers. There will be new
faces too. At the moment
ILEIA is looking for a
Director and, hopefully, in
the next issue of the
Newsletter, we will be able to introduce this
new team member to you. 

The Board of the new ILEIA Foundation has
been “installed”. At the moment there are four
members: Sunita Narain, Centre for Science
and Environment, New Delhi, India; Professor
Eric Goewie, Wageningen Agricultural
University, The Netherlands and Dr. Stein W.
Bie, Director General of the International
Service for National Agricultural Research in
The Hague. As well as ensuring continuity,
their task will be to help chart an effective
course for ILEIA in the coming years. 

The ILEIA Foundation has already begun
work on its new programme. In November
1999, the ILEIA Latin American regional 
programme got the go-ahead. This programme
will include the further development of the
Spanish language version of the ILEIA 
Newsletter and is supported by three Dutch 
cofinancing organisations - ICCO (lead
donor), NOVIB and HIVOS. It is the first of some
five or six regional programmes that ILEIA
intends to implement. Other regional 
programmes are being developed for South
Asia, Southeast Asia, West Africa, Southern
Africa and the Middle East & Northern Africa. 
In these areas, regional editions of the ILEIA
Newsletter will be produced. Regional
Newsletters will carry some of the material
published in the International version of the
Newsletter but at least 50% of the contributions
and information on publications and net-
working will come from the regions them-
selves. Regional editions in Arabic, French and
other languages are a real possibility in the
near future! A regional editorial committee will
be responsible for producing these Newsletters
locally. 

If you would like to know more about ILEIA’s
plans for the future have a look at our Website
www.oneworld.org/ileia or get in touch with us
here in Leusden. 

Stein W. Bie Bert Lof
Chair, ILEIA Foundation Director ad interim 

ILEIA is planning to develop its Internet
Website into an interactive information and
discussion platform on the development of
LEISA. As the development of sustainable agri-
culture is a very broad subject and informa-
tion management is a time consuming busi-
ness, this will only be possible if ILEIA focuses
its information gathering and distribution
activities on specific themes. ILEIA will need
to work in close cooperation with other infor-
mation organisations that deal with specific
aspects of sustainable agriculture. 

ILEIA will specialise in particular themes
relevant to sustainable agriculture but it will
not loose its holistic perspective. Step by step,
ILEIA will put information on these themes on
the ILEIA Website. To maximise the efficiency
of our work, the themes on the Website will
be the same as the themes chosen for the
ILEIA Newsletter. For example, the present
issue of the ILEIA Newsletter is concerned
with ‘agrobiodiversity’. An agrobiodiversity
information platform will be opened on the
ILEIA Website. The information published in
the ILEIA Newsletter will be put, in full, on the
Website; linkages with other sources of infor-
mation will be made and additional informa-
tion on agrobiodiversity will be added regu-
larly. ILEIA will make use of the interactive
potential of the Web to keep in touch with the
agrobiodiversity debate. A monitored discus-
sion site and links to established question and
answer database will provide readers with
opportunities for introducing new informa-
tion and developing the issue further from
their own perspective. 

In the coming year, regional LEISA Websites
will be established, beginning in Latin
America. These, together with links to other
sites and media, will speed up the process of
assembling a growing body of information
that can be used by farmers, extensionists and
policy makers involved in the LEISA approach

to sustainable agriculture. At the same time
ILEIA will continue to collaborate with
regional information centers to improve the
two-way flow of information on LEISA
between those involved in social, economic
and political aspects of agriculture at region-
al, national and the global level. 

The ILEIA Newsletter plans to deal with a
series of thematic issues in this way. Each
issue will be a springboard to constructing a
new platform, the opening of new thematic
dossiers, the building of another shelf in the
LEISA virtual library, and creating more
opportunity for online discussion. 

‘Desertification’, ‘farmer innovators’, ‘inte-
grated agriculture’, ‘monocropping systems’
and agrarian ‘resilience’ have been chosen as
the themes for the next five ILEIA Newsletters.
These themes are linked in many ways and
can be approached from a multitude of per-
spectives. Keywords - ‘agroforestry’, ‘soil
fertility’, ‘gender’ ‘groundnuts’ can provide
entry points to the information, links and digi-
talised information that will be built up on the
ILEIA Web. Gradually ILEIA hopes to develop
platforms that will evolve into one interna-
tional, multi-organisational and multi-entry-
point information Web on the development of
sustainable agriculture. Information that links
ideas, stimulates action and supports policy.

ILEIA intends to build an information web
that is as participatory and interactive as pos-
sible. Software for interactive information
sharing is developing fast and ILEIA intends to
use its experience with INTERDEV, a
European initiative concerned with a broad
range of development issues, to further con-
solidate its capacity to profile LEISA as a
viable basis for rural and agrarian liveli-
hoods. For those who have no access to
Internet, CD Roms will be made available, and
ILEIA will continue with its established publi-
cation and information services. 

ILEIA News

ILEIA Foundation:
Forging LEISA

I L E I A  N E W S L E T T E R • D E C E M B E R  1 9 9 9  63

Building an Information Web



64 I L E I A  N E W S L E T T E R • D E C E M B E R  1 9 9 9

March 2000
Vol.16-1
Desertification
Deadline for contributions 15 January
2000.

June 2000
Vol.16-2
Farmer innovation
How to support farmer innovators to
enhance the adaptation of land use - agricul-
ture to changing conditions and needs: 
e.g. innovator networks, farm radio, rural 
communication programmes, rural infor-
mation centres, participatory technology
development, platforms for innovation.
How to create a social and economically
benign environment for farmer innovation
and farmer – researcher collaboration. How
to enhance up-scaling of innovation.

Themes for the

ILEIA Newsletter

Interesting examples of innovations 
developed by farmers. 
Deadline for contributions 1 March 2000.

September 2000
Vol.16-3
Integrated agriculture
How can unsustainable slash and burn
systems evolve in more sustainable and 
permanent integrated systems. How can
such an evolution process be supported
and what are the economic and social 
preconditions for developing integrated
systems. Interesting examples of: 
indigenous agroforestry systems and their
evolution; indigenous or agroecological
strategies to intensify agroforestry systems;
the spiritual, cultural and social dimension
of indigenous integrated agriculture; role 
of animals in integrated systems; value 

adding and marketing of indigenous or new
crop, tree or animal products; economic
comparison of the performance of 
integrated systems. 
Deadline for contributions 1 May 2000.

December 2000
Vol.16-4
Monoculture systems
How to make monocropping or mono-
animal systems more sustainable. How to
develop them into integrated systems. 
How to improve the production chain.
Interesting examples of: ecologisation and
intensification; diversification; soil fertility
management; pest management; process-
ing; input supply; product development
and value adding; marketing. 
Deadline for contributions 1st September
2000.

January – March 2000
Vol.17-1
Resilience
How do farmers prevent disaster and react
to the catastrophies of drought, flood,
armed conflict, disease and economic 
crisis. How does this influence their 
farming and livelihood strategies. How do
farmers deal with variability and risk. How
can the resilience of farming and house-
holds be improved. What impact does
labour migration have on farming systems
and gender roles. How can women best
adapt farming in areas of labour migration
and still optimise benefits and ecological
sustainability. How can gender roles be
renegotiated. How can women farmers
best be reached and supported. How can
farming by refugees be supported. 
Deadline for contributions 1 December
2000. 

You are invited to 
contribute to these issues
with articles, suggestions

for possible authors, 
and information on 

interesting issues, publi-
cations, training courses,

meetings and Websites. 
The ILEIA style guide is 

available on request or at 
www.oneworld.org/ileia.

Please do not wait until
the last minute to send in

your article. Accepted
contributions will be 

published in the 
ILEIA Newsletter or on 

the ILEIA Website. 

ILEIA Newsletter:  new subscription policy 
Bert Lof writes: A new institution dealing with sustainability has to ensure its
own sustainability and financial future. The ILEIA Board has decided to change
the Newsletter subscription policy.  So far, 92% of all those who read the ILEIA
Newsletter receive it free of charge, thanks to ILEIA’s donors. 

ILEIA will gradually introduce paid subscriptions at affordable rates. We are
trying to initiate local currency payments in order to avoid heavy bank charges.
When it becomes possible for you to pay in this way we will get in touch with you
immediately and provide you with details about rates and method of payment.
Those in developing countries who now receive the Newsletter free of charge will
go on receiving it free of charge until paid subscriptions in local currency are
introduced into their region. 

We have set the yearly subscription for the quarterly Newsletter at EURO 10.00
or US$10.00 for organisations and individuals in the Third World and EURO 25.00
or US$ 25.00 for all other subscribers (or equivalent in local currency).  

For further information about subscriptions and concessionary rates please contact Nicole Krutz, Subscriptions,  
E.Mail Subscriptions@ileia.nl, ILEIA, PO Box 64, 3830 AB  Leusden
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