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Foreword

In situ conservation and the development process

Masa Iwanaga
IPGRI, Rome, Italy

The need to develop work on in situ conservation of PGR is emphasized in the
Convention on Biological Diversity (CBD) and in Agenda 21. The CBD Preamble notes
that "the fundamental requirement for the conservation of biological diversity is the in
situ conservation of ecosystems and natural habitats and the maintenance and recovery
of viable populations of species in their natural surroundings." Article 2 of the Conven-
tion, defining in situ conservation, specifically includes reference to domesticated or
cultivated species, and this is also anticipated in Article 8, which requires signatory
nations to "preserve and maintain knowledge, innovations and practices of indigenous
and local communities embodying traditional lifestyles relevant for the conservation
and sustainable use of biological diversity.... Agenda 21 reaffirms this commitment to
in situ conservation as an essential component of sustainable agriculture and, in Chapter
14, notes the need for the creation of networks of in situ conservation areas, developing
methodologies for the in situ conservation of PGR, and for establishing programmes and
policies to strengthen in situ conservation by the year 2000.

This emphasis of CBD and Agenda 21 reflects a growing global concern with the loss
of biological diversity and a particular concern with the loss of the crop diversity needed
for continued agricultural development. Measures are needed which will support the
continued maintenance and evolution of this diversity through a vigorous and
comprehensive programme on conserving plant genetic resources.

In 1995, IPGRI, together with national programmes from nine countries covering the
five regions - Sub-Saharan Africa; West Asia and North Africa; Asia, the Pacific and
Oceania; the Americas; Europe - formulated a global project to strengthen the scientific
basis of in situ conservation of agricultural biodiversity. The in situ conservation project
was not formulated to dissuade farmers from adopting new crop varieties that are more
productive. Rather, the project was set up to contribute to a better understanding and
appreciation of, and add value to, the locally developed genetic resources maintained by
farmers, and to help integrate on-farm conservation practices into the national PGR
system.

In situ conservation of PGR can make a direct contribution to the well-being of
farmers and communities by ensuring that adapted plant types remain directly avail-
able to them for their own continuing use. It provides an essential part of development
strategies based on sustainable use and an equitable sharing of benefits. A major
contribution of in situ strategies is to maintain evolutionary processes. In situ conser-
vation strategies also promote a broader range of partnerships in conservation efforts.

The project participants emphasized the need for improved information on the
distribution of cultivated crop resources, their ecological requirements, the extent of
threats to these resources, the nature of the agro-ecosystems where they occur, the
farming systems that maintain and use them, and how farmer decision-making affects
the system over time. In this regard, a second global participants meeting was held in
1997 to decide on what basic information and methodologies should be collected,
analyzed and used to form a minimum comparable dataset across all nine countries and
over the 5 years of the project.

This report summarizes the results of the discussions of the participants of the 1997
meeting, focusing on options for data collecting and analysis.
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Background and overview

Farmer selection, natural selection and crop genetic diversity:
the need for a basic dataset

Devra Jarvis1, Toby Hodgkin1, Pablo Eyzaguirre1, George Ayad2,
Bhuwon Stha pit3 and Luigi Guarino4
1 IPGRI, Rome, Italy
2 IPGRI - CWANA, Aleppo, Syria

IPGRI - APO, Malaysia
IPGRI - Americas, Cali, Colombia

Introduction
In situ conservation is concerned with maintaining species' populations in the
natural habitats where they occur, whether as uncultivated plant communities or in
farmers' fields as part of existing agro-ecosystems. In situ conservation of crop
plants involves the conservation on-farm of local crop cultivars (or landraces) with
the active participation of farmers.

Factors shaping the genetic diversity of crops
Crop diversity in agricultural systems, in addition to being affected by population
structure (e.g. mutation rates, migration, population size, isolation, breeding
systems and genetic drift) and natural selection from the surrounding environment
(e.g. soil type, climate, disease, competition), is affected by human selection and
management (Fig. 1). Crop genetic resources are passed from generation to
generation of farmers and are subject to different natural and human selection
pressures. Environmental, biological, cultural and socioeconomic factors influence
a farmer's decision of whether to select or maintain a particular crop cultivar at any
given time (Fig. 2).

Farmers, in turn, make decisions in the process of planting, managing,
harvesting and processing their crops that affect the genetic diversity of the crop
populations. Over time a farmer may modify the genetic structure of a population
by selecting for plants with preferred agromorphological characteristics (Fig. 3). He
or she may influence the survival of certain genotypes by choosing a particular farm
management practice or by planting a crop population in a site with a particular
micro-environment (Fig. 4). Farmers make decisions on the size of the population
of each crop variety to plant each year, the percentage of seed or germplasm to save
from their own stock and the percentage to buy or exchange from other sources
(Fig. 5). Each of these decisions, which can affect the genetic diversity of cultivars,
is linked to a complex set of environmental and socioeconomic influences on the
farmer (Fig. 6).

Maintaining crop genetic diversity
There are growing pressures on small farmers who maintain significant amounts of
crop genetic diversity in the form of local cultivars. Increased population, poverty,
land degradation, environmental change and the introduction of modern crop
varieties have contributed to the erosion of genetic resources in crops. For the last
few decades, agricultural scientists have responded to the threat of genetic erosion
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Factors affecting on-farm genetic diversity of crop genepools
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Fig. 1. Crop diversity in agricultural systems is affected by natural and human-managed
environmental factors, population structure, breeding system and human selection. [Colour
key: yellow = human or human-managed selection; blue population structure and breeding
systems; green = environmental selection.]

factors ffiT!encing farmerI!ision-
making on which local cultivars to plant

(-
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environmental and biological
factors

socioeconomic and cultural
factors

Fig. 2. Environmental, biological, cultural and socioeconomic factors influence farmer
decision-making on which local cultivar(s) to select and maintain. [Colour key: yellow =
human or human-managed selection; blue = population structure and breeding systems;
green = environmental selection.]
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human selection of agromorphological
characteristics

early flowering

IPCRI

plant size

denseness of
inflorescence

disease
resistance

Fig. 3. Crop diversity in agricultural systems, in addition to being affected by population
structure and natural selection from the surrounding environment, is affected by human
selection of agromorphological characteristics. [Colour key: yellow = human or human-
managed selection; blue = population structure and breeding systems; green = environmental
selection.]

\ \
harvest/stora
metho

Fig. 4. Human selection and management also includes choices on what farming
management practices to use. Farmers may choose to plant a particular variety in a certain
micro-environment (a saline soil, a waterlogged site). Farmers may also decide to apply
fertilizer, to irrigate, to plough mechanically or by hand, depending on their available
resources. These management practices in turn will affect the genetic structure of the local
cultivar. [Colour key: yellow = human or human-managed selection; blue = population
structure and breeding systems; green = environmental selection.]
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farmeTdecision-making, popuiWn struciZre and
breeding systems

migration

breeding system

Fig. 5. Farmer decision-making can also affect the population structure of the local cultivar
population in the farmer's field. Farmers make decisions on the size of the population to plant
(field size), the distance between populations/fields, the amount of seeds to save from their
own crop or to use from other farmers (migration) and the breeding system to use. These
decisions affect the genetic diversity of the cultivars. [Colour key: yellow = human or human-
managed selection; blue = population structure and breeding systems; green = environmental
selection.]

human selection and management of crop diversity

population structure/breeding

agromorphol.
characters

breeding system

Isolation

N
\\

spatial distribution migration

Fig. 6. Crop diversity in agricultural systems is influenced by the natural and human-
managed environment, by the population structure and the management of this structure by
farmers, and by the selection of agromorphological characteristics of the cultivar. [Colour key:
yellow = human or human-managed selection; blue = population structure and breeding
systems; green = environmental selection.]
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by developing a worldwide network of genebanks and botanical gardens for
conserving the available useful genetic resources ex situ. While this has been the
main strategy against the loss of genetic diversity in our crops, facilities are unlikely
to accommodate the full range of useful diversity in economically useful plant
species. In addition, these facilities do not conserve the dynamic processes of crop
evolution and farmer's knowledge of crop selection, management and maintenance
inherent in the development of local cultivars. Nor can they ensure the continued
access and use of these resources by farmers.

In situ conservation has the potential to (1) conserve the processes of evolution
and adaptation of crops to their environments, (2) conserve diversity at all levels -
the ecosystem, the species and the genetic diversity within species, (3) improve the
livelihood for resource-poor farmers, (4) maintain or increase control and access of
farmers over their genetic resources, and (5) integrate farmers into the national
plant genetic resources system for conservation.

Diversity for use and development
The International Plant Genetic Resources Institute (IPGRI) is committed to
advancing the conservation and use of plant genetic resources for the benefit of
current and future generations. Effective management and conservation of genetic
resources on-farm takes place where the resources are valued and used to meet the
needs of local communities and contribute to development. To be. maintained by
farmers, genetic resources must be:

competitive with other options a farmer might have, and
contribute to the security and possible increase in a farmer's income.

Value may be added to. crop resources in two main ways: (1) the material itself
may be improved or (2) the demand for the material or some derived product may
be increased. The first option is to seek improved quality, disease resistance, yield,
taste or other preferred characteristics, through participatory plant breeding. The
second option includes adding value to crop resources by better processing, storage
and marketing, to increase the value and benefit that farmers receive from the use
of the genetic resources.

Community-based organizations, extension workers and NGOs who work
closely with farmers have an important role to play in identifying and adding value
to farmer-managed genetic resources. Such organizations can also recommend
strategies that support farmer management practices that increase the amount of
genetic diversity and identify counterincentives to the use of diversity including
policies and market constraints. Community-based organizations and NGOs also
assist the formation of farmer cooperatives and community seedbanks to maximize
returns to the farmers themselves.

IPGRI and national partners: the development of a global project
IPGRI's mission is to encourage, support and engage in activities to strengthen the
conservation and use of plant genetic resources with special emphasis on developing
countries. IPGRT works in partnerships with national programmes to undertake
research and training, and provides scientific and technical advice and information.

A major challenge for in situ conservation is the development of the knowledge
needed in national programmes to determine where, when and how in situ
conservation will be effective. In response to this challenge, IPGRI, together with
national partners in nine countries, formulated a global project to strengthen the
scientific basis of in situ conservation of agricultural biodiversity. The nine countries



6 In situ CONSERVATION ON-FARM - DATA COLLECTING & ANALYSIS

involved in the project are Burkina Faso, Ethiopia, Nepal, Vietnam, Peru, Mexico,
Morocco, Turkey and Hungary. These parther countries were included because each
was within a region of primary diversity for crop genetic resource with worldwide
importance. Each has traditional farming communities which maintain plant genetic
resources. The countries all have national programmes organized to conserve crop
resources, which include ex situ conservation facilities, and all indicate a strong
interest in developing a national capacity to support in situ conservation. In each
country, strengthening the relations of formal institutions with farmers and local-level
institutions to promote on-farm conservation is a major concern.

Objectives, research questions, outputs and activities
Major objectives, hypotheses, outputs and preliminary activities for the project were
decided upon by IPGRI and national partners at the First Participants Meeting held
in Rome in July 1995. The three main objectives of the project are:

to support the development of a framework of knowledge on farmer
decision-making processes that influence in situ conservation of agricultural
biodiversity
to strengthen national institutions for the planning and implementation of
conservation programmes for agricultural biodiversity
to broaden the use of agricultural biodiversity and the participation in its
conservation by farming communities and other groups.

To achieve these objectives, three main strategies were agreed upon: (1) multi-
disciplinary work in the areas of population genetics, ecology, agronomy and social
sciences carried out by multi-institutional teams from formal institutions and
community-based organizations, (2) community participatory breeding and
agronomic work, including community and locally based conservation activities
involving market development, non-market incentives and community-based
training that will support sustainable agriculture, and (3) international coordination
and scientific synthesis to create a global framework for supporting in situ conser-
vation by farmers. Proposed concrete outputs agreed upon in 1995 are listed in Box 1.

As a result of the 1995 meeting, the national partners formulated the following
key research questions (1) to determine and understand the situations in which
local cultivars are maintained by farmers, (2) to identify the key factors which affect
farmer decisions to maintain local cultivars, (3) to understand how farmer decision-
making affects the amount of genetic variation within crop populations over time,
and (4) to find ways to assist the continued selection of local cultivars or cultivars
that conserve local germplasm.

Formation of multidisciplinary and multi-institutional teams
The implementation of an on-farm conservation programme presupposes that an
integrated framework at central and local levels already exists within the country's
national programme. In many countries, this is not the case and the creation of such a
framework is a prerequisite to formulating on-farm conservation strategies. The first
step is to support the formation of such a framework and integrated teams. In the nine
participating countries, this framework has resulted in the setting up of a
multidisciplinary National Advisory Committee, which is led by a National Project
Coordinator and includes members from formal institutions, NGOs and the informal
sector. The National Advisory Committee serves as the lead institution in
coordinating and monitoring project activities, provides technical back-up, assures
integration into the national programme and approves plans and reports for the
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regional and global management levels. In addition, technical working groups are
established in biological and social sciences and in extension and training. These
involve ethnic and gender groups and will technically supervise and monitor project
activities. Technical support is supplied by a project Technical Advisory Committee.

Box 1. Expected outputs agreed upon in 1995 by project participants.

Measures of the extent and distribution of the genetic diversity of selected crops
over space and time
A dataset linking farmer decision-making on the selection and maintenance of
local cultivars with measurable indices of genetic diversity
Identification of key or limiting factors (environmental, biological, cultural and
socioeconomic)
Descriptions of farmers' access and use of formal and informal seed supply
systems
Key indicators and measurements of the effect of increasing population
pressures, land degradation and environmental change on the maintenance of
on-farm diversity
Information on the effect of market development (access to market, off-farm
income, availability of credit to male and female farmers) on the maintenance of
on-farm diversity
Recommendations for national economic and agricultural policy to aid the
maintenance of on-farm diversity
Trained male and female personnel in short courses in plant population genetics
and ecology, biogeography, conservation biology, economics, and anthropology
Linked biological and social science programmes in institutes and universities
Guidelines for research and practice in in situ conservation
Standardized terms/definitions and common research protocols for in situ
conservation for the nine participating countries
Gender awareness incorporated in national in situ conservation programmes
Increased number of women in management and decision-making roles and in
training courses
Communication networks between participating countries
Decentralized breeding and selection techniques that enhance or maintain on-
farm genetic diversity
Improved local cultivars combining substantial genetic diversity with enhanced
performance
Male and female farmers and project personnel trained in decentralized
breeding
Strengthened community institutions for biodiversity management
Improved links between formal and informal institutions and farmers
Gender awareness incorporated in community and locally based in situ
conservation programmes
Information bases, for farmer-use, on the characteristics and value of local
varieties.

Once a project management framework is in place, an initial step for each
partner country has been to select regions for the work. Initial agro-ecological
identification is followed by a natural and social science baseline survey carried out
by a multidisciplinary team as a preliminary to specific site selection. Multi-
disciplinary teams are needed at the very start to evaluate if the initial agro-
ecological zones selected meet mutually agreed upon criteria, such as the existence
of genetic diversity, desired agro-ecological variation, accessibility to the locality,
links to agricultural extension work, and, most importantly, interest and
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cooperattion of local communities. The actual selection of project sites and
participatory farmers becomes an interactive process between researchers,
agricultural extension workers and the farm community.

Options for data collecting and analysis

In 1997, national partners, technical experts and IPGRI staff met to discuss and
agree on information needed and methodologies to be used to understand the
effects of farmer decision-making, agro-ecosystems and population structure and
breeding systems on the genetic diversity of local cultivar population over time.

A basic dataset was needed to link farmer decision-making, regarding the
selection and maintenance of landraces, and environmental factors to measurable
indices of genetic diversity. Some preliminary data-collecting forms and
questionaires were presented by participants for a possible start on assembling the
data matrix (see Appendix II). This basic dataset would be a matrix of
environmental, socioeconomic, ethnobotanic, agromophological and genetic data
that could be analyzed to help determine key or limiting factors to changes in
genetic diversity over time.

Across nine participating countries, and over the 5 years of the project, the
matrix size would likely be very large, and the partners agreed that it was
important to limit the number of characters that are being looked at to a size that is
realistic with respect to the resources available. In this regard, the participants
decided to collect and analyze information, data and farmer perceptions by gender,
age and ethnic group in six main areas:

Socioeconomic, cultural and biological influences on farmer decision-making.
Population structure of local cultivars, including population size, isolation,
and geneflow between and within cultivars and crop wild relatives.
Farmer selection of agromorphological characters.
Environmental selection by agro-ecosystems, including natural factors (e.g.
Soil, precipitation, temperature, disease, etc.) and managed factors (fertilizer
application, irrigation, weeding, harvesting practices, etc.).
Seed/germplasm supply systems.
Adding value through participatory plant breeding, market, non-market and
consumer incentives, and agricultural policy.

The types of characters and coding of the character states also have implications
on the options available for the subsequent data analysis. The need to standardize
and possible transforms some of the data was discusses at the outset. A number of
options available for the measurement of similarity or distance and ordination and
clustering techniques were presented by project participants.

After the presentation of papers in the above six areas, the participants divided
into six working groups to discuss the above topics. Working Groups 1-5 worked
on the tasks of: (1) producing sample data fields for the information to be collected,
(2) agreeing on which of these data would form a minimum set collected by all
countries and which would be country specific, (3) agreeing on methodologies used
to collect the data - who collects the data, and how they collect, and (4) agreeing on
how these data will be analyzed, within country and globally. Working Group 6
discussed methodologies for adding value to local cultivars through: (1)
participatory crop improvement and (2) through market/non market and
consumer-oriented methods.

A summary of the Country Reports is followed by abstracts of presented,
working group reports, a synthesis and summary report of the outcome of the
meeting, and a list of recommendations by the project participants.
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Summary of country reports from the second participants meeting
for the project "Strengthening the Scientific Basis of In Situ
Conservation of Agricultural Biodiversity"

Julia Ndung'u-Skilton, compiler1
IPGRI - SSA, Nairobi, Kenya

Burkina Faso
Burkina Faso is a land-locked country of 274 000 km2, located in the centre of the
Niger river loop in West Africa. The Burkina economy is largely dominated by
agriculture which provides the main source of livelihood for over 90% of the
population. Burkina Faso is divide into three main agro-ecological zones:

The Sahelian zone in the centre and centre north
The Soudano-sahelian zone to the west
The Soudanian zone to the southeast.

Research sites for the on-farm conservation project will be chosen from each of
these zones. Selection of sites will be based on the presence of crop diversity, the
soil types in the areas, and the importance of landraces in the area. Important crops
identified for study in the project include sorghum (Sorghum bicolor), pearl millet
(Pennisetum), cowpea (Vigna unguiculata), okra (Abelmoschus esculentus) and
Solestonum. To date, preliminary diagnostic surveys of prospective sites have been
undertaken. Multidisciplinary and multi-institutional teams have been formed and
a letter of agreement between IPGRI and INERA has been finalized

Ethiopia
Ethiopia is recognized as a centre of diversity for durum wheat (Triticum turgidum
durum), sorghum (Sorghum bicolor), barley (Hordeum vulgare) and coffee (Coffea,
Philan thus) as well as for such crops of regional importance as tef (Eragrostis tef) and
Enset. The six sites chosen for the initial activities of this project are the same sites
that have been targeted for the GEF-supported project for in situ conservation of
Ethiopia's local landraces. These sites are Eastern Tigrai, Tegulet in Northern
Shewa, Bonga in Keffa, Ada in eastern Shewa, Kalu in Wollo and Ginir in Bale. In
each region, localities were selected with the assistance of the district agricultural
officers, based on the extent of genetic erosion due to drought, intensive use of
improved varieties and the extent of genetic diversity. Multidisciplinary multi-
institutional teams have already been formed for each site. The Ethiopian
component of the global in situ (on-farm) conservation project has not yet been
funded.

Hungary
The lead institute responsible for the implementation of the global in situ (on-farm)
conservation project in Hungary is the Institute of Agrobotany. Three sites have
been chosen for the implementation of this project: Körös, Nyirseg and Zseliceg.

This report has been compiled from information provided by National Project Partners
from Burkina Faso, Ethiopia, Hungary, Mexico, Morocco, Nepal, Peru, Turkey and
Vietnam, for the second participants' meeting.
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The sites were selected based on elevation, climate (including humidity), soils and
the cropping system. Crops selected for the project include vetch (Vicia sativa,
V. villosa), curcurbits (Cucurbita pepo, C. maxima), paprika (Capsicum annuum). rye
(Secale cereale) and oats (Avena sativa). The selection of crops was based on the
presence of high d.iversity in cultivated traditional landraces, some of which are still
grown by farmers. The Hungarian component has not yet been funded.

Mexico
The IPGRI in situ conservation project in the Yucatan Mexico complements a similar
project funded by the McKnight foundation in western Mexico. The crops selected
for conservation in the in situ project in Mexico are those of the 'milpa', the
traditional Mayan annual crops grown in association. These include maize (Zen
mays), lima bean (Phaseolus lunatus), squash (Cucurbita), cassava (Manihot esculenta),
yam (Dioscorea), sweet potato (Ipomoea batatas) and peanut (Arachis hypogaea). These
crops were selected because of the broad range of genetic diversity still found in
Yucatan, which is now threatened by increased production costs, technological
change, decrease in labour, and a reduction in the length of the traditional fallow
period.

One site has been targeted for implementation of the project in Mexico. This site
is located in the centre-north of the Yucatan peninsula, in an area where almost
50 000 families still grow 'milpa' (maize, beans, squash and other crops). The area
has an altitude of 20-25 m above sea level, a warm, subhumid climate and an
average annual temperature of above 25°C. The rainy season is from June to
October, with a brief dry period in August. The majority of the soils are shallow,
stony and calcareous, with red clays in depressions.

Morocco
Morocco is situated alongside the Atlantic ocean and the Mediterranean sea, and
contains the Rift mountains in the north and the Atlas mountains running from
north to south in the northwestern half of the country. The Sahara desert is to the
east and south of the Atlas mountains. The country contains a unique array of agro-
ecosystems, and is a centre of diversity for durum wheat (Triticum turgidum durum),
barley (Hordeum vulgare), faba bean (Vicia faba) and alfalfa (Medicago sativa). Three
agro-ecological zones have been selected for the IPGRI in situ project.

Demnate/Tanante region, in the province of Azilal, Direction Provinciale
del'Agricuture (DPA) in the high Atlas
Valley of Ziz-Tafilalte, Errachidia Office Regional de Mise en Valeur Agricole
(ORMVA) in the oasis area
Taza DPA/Chefchaouen DPA in the Rif and Pre-Rif Moimtain area.

Priority crops to be included for study in this project are barley, durum wheat, faba
bean, alfalfa and bread wheat. These crops were selected on the basis of: (1) their
economic importance, (2) the appreciation of landraces by local farmers (adaptation
for abiotic stresses, grain and straw quality, special uses in preparing local dishes),
(3) the availability of scientific data showing the existence of genetic diversity of
these crops, and (4) the extent of threat of their diversity by the extension of new
released cultivars

To date, a National Advising Committee for the project has been set up to lead,
provide technical back-up, and approve plans and reports for the project. The
National Advising Committee consists of scientific researchers in the biological and
social sciences, the NGOs BELDIA and Am El Ati, the Education and Extension
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Department of the Ministry of Agriculture and the heads of local extension
institutions (Agricultural Provincial Directorates of Azilal, Taounate and Taza
provinces, and Office Regional de Mise en Valeur Agricole of Tafilalte).

Nepal
The Kingdom of Nepal is a rich centre of crop genetic diversity because of agro-
ecological variations, antiquity of agriculture and a traditional farming system.
Agriculture is the mainstay of the national economy which accounts for about 60%
of the GDP and 90% of the employment. Three regions have been selected on the
basis of the richness of agrobiodiversity, the status of on-farm conservation by
farmers, and the physical and technical capacities available in the regions. The
three regions represent high, middle and low-altitude crop production ecosystems
of Nepal. Both 'ban' (upland) and 'khet' (lowland) land use systems are included.

Nepal is taking a farming system perspective in the choice of priority crops.
Crops that are associated with rice and maize farming systems in all three ecosites
are being considered. The major crop focus will be on rice (Oryza), finger millet
(Eleusine coracana), indigenous vegetables and neglected crops (buckwheat, foxtail
millet, blackgram and sesame). The first step for the final selection of priority crops
will be prioritization by the community involved. To date, a technical coordination
committee has been formed as well as the multidisciplinary teams. Letters of
agreement have been finalized.

Peru
The Andean highlands in Peru is a centre of diversity for roots and tubers including
the globally important potato, and also for locally important grain crops such as
quinoa. Farmers have local knowledge about the sustainable utilization of their
resources. The project is based on the utilization of a cultural approach to maintain
biodiversity in situ. At present, the crops being considered are potato and quinoa in
the high plateau areas of Puno at 3900 m asl and Cusco at 3600 m asl. The project is
based on the utilization of a cultural approach to maintain biodiversity in situ and
its main objectives are to: (1) conserve, in their natural habitats, wild relatives of the
native crops whose centre of origin is Peru, (2) characterize the genetic biodiversity
of the 32 native crops to facilitate their in situ conservation, (3) restore, conserve and
improve the genetic diversity of the 32 cultivated species in the chacras (on-farm)
and communities, (4) restore the farmer knowledge about in situ conservation and
the ways of utilization of the biodiversity, (5) monitor the genetic diversity of the
cultivated species, in a participatory way with the farmers, and (6) strengthen the
local institutions. Funding has not yet been secured for the project in Peru.

Turkey
Turkey occupies an important geographic and biological place in the Mediterranean
basin because it spans such a wide area with environmental variation. Turkey is a
major part of the West Asia Centre of crop domestication, evolution and diversity.
The transitional zone adjacent to the Aegean and central Anatolian region has been
selected for the site of research within the in situ project. This region has retained
traditional farming methods to a much higher degree than the intensively
cultivated (irrigated) coastal zone or the Anatolian plateau. In this area, the farm
population is fully integrated into the national economy and culture of Turkey.
Agricultural development programmes have been present for several decades -
making extension, credit, subsidized input supply and state commodity in the
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region. This region includes three agroclimatic zones on which farmers often grow
both modern and local cultivars. Possible crops selected for the project include
chickpea (Cicer arietinum) and wheat. The Turkey country component of the in situ
project has not yet been funded.

Vietnam
Conservation and sustainable utilization of agricultural biodiversity is of great
concern to the Vietnam government. Vietnam is critically studying the strategy of
crop genetic resources conservation and considers that in situ conservation can
serve as a complementary approach to genebanks to preserve germplasm in a cost-
effective way. This project aims to support research on the biological and social
basis of in situ conservation, to identify target areas for conservation programmes.
to train national scientists in conservation research and to build bridges between
scientists, farmers, agricultural development agencies and policy-makers in
Vietnam.

At present, agro-ecological regions are being identified with initial site surveys
being undertaken in the Red river delta (Nghia hung, Nho quan and Hai hau
districts), Central Vietnam (Nghia dan, Quynh lun and Quynh chan districts), and
South Vietnam (Dalat municipality and Ninh son district). A number of crops have
also been targeted for study in this project. These include mung bean (Vigna
radiata), soyabean (Glycine max), rice (Oryza) and taro (Colocasia). Existence of crop
diversity within the species was one criterion for the selection of these crops.
Multidisciplinary teams have already been formed, workplans and budgets agreed
upon, and letters of agreement finalized.
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Session I (Abstracts) - Linking farmer decision-making to
genetic diversity over time

Sorghum landraces, farmers' knowledge and agricultural
sustainability

Awegechew Teshome
IDRC, Ottawa, Canada

Sorghum landrace diversity, ethnobotanical knowledge and the agricultural system
in Ethiopia were studied to: (1) examine the intraspecific variations of sorghum
landraces grown and the consistency of folk taxonomy, (2) quantify farmers' role in
determining sorghum landrace diversity, and (3) measure the suceptibility of
stored-sorghum landraces to the rice weevil, Sitophilus oryzae, and compare farmers'
knowledge of storability with the results of laboratory resistance tests.

One hundred and seventy-seven sorghum accessions were identified by farmers
who indicated why she/he grew the landrace (see Appendix II for sampling forms).
Farmers use visible morphological characters to distinguish the sorghum landraces.
Good agreement was observed between farmers' naming of sorghum landraces and
the numerical taxonomy based on 14 phenotypic characters. Multiple regression
analysis indicated that both natural factors and farmers' selection criteria are
important determinants of sorghum landrace diversity at the farm level. A
remarkable correlation was found between farmers' consensus knowledge of
sorghum landrace storability and the laboratory evaluation of resistance of the 16
Ethiopian stored-sorghum landraces to the major storage pest, S. oryzae. This
finding indicated that farmers have reliable knowledge on germplasm storability,
which could be used for the development of varieties resistant to S. oryzae.

Recognizing farmers' knowledge and the farmers' roles in developing their
landraces and maintaining their genetic diversity through partnerships of farmers
with formal science institutes is an important step in enhancing the maintenance of
biological diversity, agricultural sustainability and food security at the farm,
regional and global levels. Explicit value needs to be placed on the maintenance
and evaluation of the landraces and the knowledge base of the traditional farmers.
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Cultural and economic factors that affect farmers' decision-
making in Yucatan, Mexico

H.E. Cuanalo de Ia C. and L. Arias R.
CINVESTAV-IPN, Unidad Mérida, Mexico

Agricultural biodiversity has suffered a strong loss during the last 30 years in
Yucatan. This loss has been due to the combined effect of sociocultural, economic,
environmental and technological factors that affect farmer decision-making. Some
of the main sociocultural and economic factors that have affected crop biodiversity
are described.

More than 95% of agriculture production in the Yucatan is performed by nuclear
families. Each family production unit will normally carry out at least five of the
following seven activities: (1) the milpa', a plot of land of about 2 ha, where maize,
beans and squash are cultivated together, (2) secondary vegetation, where firewood
is collected, (3) the backyard or home garden, where livestock are kept along with
some fruit trees and vegetables, (4) within house, where handicrafts are produced,
(5) plots under irrigation, of about 1 ha, where lemons, oranges and some.
vegetables are produced, (6) the apiary, where honeybees are kept, and (7) off-farm
labour, where members of the family migrate to work for a days or a week's pay.
The following refers only to the 'milpa.

Farmers' decisions are made relative to limiting factors present at any given time.
The main cultural and economic limiting factors that affect farmers' decision-
making in the 'milpa' system in the Yucatan are (1) the Maya culture, (2) population
increase, (3) 'milpa cost/benefit ratios, and (4) labour opportunity costs. Milpa is
grown by the ancient Maya system of slash-and-burn agriculture. The effectiveness
of slash-and-burn agriculture has been strongly affected by increased population in
the Yucatan peninsula - more than doubled in the last 30 years. This increased
population has also had a strong effect on 'milpa' production and productivity.
Although there has been an increase of about 25% in the area sown with maize,
maize yields have decreased during the last 30 years from about 1000 to about 800
kg/ha. This decrease has occurred in spite of the use of agrochemicals, and is due
mainly to a reduction in the fallow period. Access to government subsidies and
loans is often on condition that agrochemicals be used. Decrease in labour
availability has also been responsible for the increased use of agrochemicals.



SESSION I 15

Population dynamics and on-farm conservation - methodologies
for data collecting and analysis in Burkina Fso

Jean-Didier Zongo
University of Ouagadougou, Burkina Faso

Sorghum crop populations in Burkina Faso are affected by both human and natural
factors; these factors together have led to the development of local varieties or
landraces. Landraces are characterized by their high genetic diversity and
adaptation to their environment. Natural factors accounted for in this study
included climate, soil, the breeding system and mutation rates. Human factors
involved included the process of farmer selection and the criteria used, migration
through seed exchange between farmers and migration by farmers to different
areas, and the exposure of the varieties to random drift.

Collecting of sorghum varieties was carried out within villages by farmer
managers. Eight hundred and eighty-seven sorghum samples were collected from
all over Burkina Faso. From this material, a random sample was made of 50
ecotypes for enzymatic analysis. Ten electrophoresis systems were studied.
Outcrossing and migration rates were calculated. Intralocus polymorphism was
examined at 18 loci. Intra-ecotype variability and interecotype variability were
measured. Samples were analyzed using analysis of variance for individual
variables, correlation matrixes for bivariate analyses and correspondence analysis
for multivariate analyses. Principal component analysis and hierarchical ascending
cluster analysis were used to present the structure of variability, and the
characterization of groups was done using discriminant factorial analysis (DFA).
Software packages used were STATITCF and BIOSYS.

The study of intra- and intergroup variance revealed that differences were not
distinguished by geographic regions. However, 12 groups discriminated by the loci
ADH3, LAP, MDH2 and 6PGD2 were distinguished by DFA. The distribution of
alleles throughout Burkina Faso appears to have occurred independently of any
ecological factor.

Sorghum populations in Burkina Faso are in constant evolution because of
different natural and human factors. Among those factors are the outcrossing rate
(estimated at 12.8%), migration rate (estimated at 0.86%) and human selection
characterized by a marked tendency to maintain substantial genetic diversity. The
population has a high intra- and intervarietal diversity (Fst = 0.807), a locus
polymorphism of 27.8% and a surprising low level of heterozygosity. The study of
on-farm processes and their influence on genetic diversity can bring about
awareness of the importance of on-farm knowledge.
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Agro-ecological / environmental influences and genetic diversity -
data collecting and analysis in Ethiopia

Abe be Demissie
Biodiversity Institute, Addis Abeba, Ethiopia

Morphological, isozyme /hordein and restriction fragment length polymorphism
(RFLP) markers were used to estimate genetic variation within and between barley
(Hordeum vulgare) populations from Ethiopia. In addition these estimates were
determined in relation to geographical origin, altitude and agro-ecological zone.
Fifty-one landrace populations were considered for morphological and isozyme
studies. All six morphological traits showed polymorphism and the level of
polymorphism varied among the traits. The Shannon-Weaver index, based on
morphological traits, was computed and mean diversity (H) for Ethiopia was
0.71±0.09. A clinal pattern of variation was observed in row number and rachilla
with altitude, the former in relation to north-south direction. A decline in mean
diversity with increasing elevation was noted. Fifteen enzyme (6 enzyme systems)
and 2 storage protein encoding loci were analyzed for variability. Of the 17 loci, 7
were polymorphic and 10 monomorphic when the 95% criterion of polymorphism
was applied. The mean number of alleles per locus (A) was 1.5, expected
heterozygosity (H) 0.134, percentage of polymorphic loci was 35.3% and mean Fst
was 0.474. Forty-three landrace genotypes, each representing one population, were
assayed for RFLPs with 31 barley genomic and cDNA probes (50 probe x enzyme
combinations) distributed over all barley chromosomes. Polymorphism was
detected in most probes (84%) with at least one restriction enzyme; however, the
level of polymorphism was 62% when the 95% criterion of polymorphism was
applied. Genetic similarity estimated between pairs of lines ranged from
0.698±0.057 to 0.982±0.024. The within-population genetic similarity of 14
populations ranged from 0.837±0.039 to 0.987±0.033. DNA diversity estimates were
weakly correlated with those from other markers. The results of these marker
analyses revealed that variation was highest in high-altitude areas, especially in
Arsi/Bale, Shewa, Gonder/Tigray, Welega, Gamu Gofa regions depending on the
marker system. Until further studies have been carried out, mainly of adaptive
traits, these areas may be considered priority areas for more barley germplasm
collecting and for in situ conservation.
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Selection by farmers of agromorphological character and genetic
diversity: methodologies for data collecting and analysis in
Burkina Faso

Roger G. Zangre
INERA/CNRST, Burkina Faso

The majority of cereals and legumes produced in Burkina Faso are traditional
cultivars or landraces. Less than 2% of the 1.2 million hectares of millet cultivated
annually is sown with improved varieties. These traditional cultivars are the result
of a precise and methodological process of the Burkinabe farmers (men and
women), based on sustained, perpetuated and often modified knowledge,
generations old. This knowledge has permitted farmers to select adapted varieties
responding to their diverse needs. Agromorphological evaluations of sorghum,
millet and cowpea have focused on the high diversity of cultivars and the important
interpopulation variability maintained by farmers. Enzymatic studies have also
confirmed the presence of high genetic diversity in sorghum and millet. For millet
and sorghum, it is estimated that the farmers' knowledge, the presence of wild
relatives' species and intermediate forms constitute the basis of a sustainable
genetic diversity. In this context it is essential to have an adequate scientific
explanation of the farmers' knowledge to better and/or improve this knowledge for
efficient and sustainable agriculture.

Field trials were made for material of local cultivars of millet and sorghum.
Vegetative material from 120 ecotypes of millet [Pennisetum glaucum (L.) R. Br.]
were evaluated, among which 99 samples from Burkina Faso (prospecting from
1981 to 1986) and 885 sorghum (Sorghum bicolor L. Moench) ecotypes were sampled,
all from Burkina Faso. An experimental system of a systematic plane of fully
random blocks in three repetitions was performed for millet from 1988 to 1989 at
three sites. Each sample had 39 plants per repetition, sowed in three rows of 4.80 m
lon, with spaces of 80 cm between the rows and 40 cm between the seed holes in the
row. Observations were made for ten plants per ecotype in each repetition. The ten
plants were chosen at random in the central row, the other two rows being the side
rows.

For sorghum a similar random block design was instigated with three repetitions
made in 1985, 1986 and 1987, together with a fourth repetition 3 three weeks after
the first to make the estimation of ecotypes at photoperiod possible. Five repetitions
were planted in 1988. For the first three evaluations, each ecotype was represented
by a row of 2 m long per block. Spacing was 80 cm between rows and 40 cm
between seed holes. For the 1988 evaluation, each ecotype was sown in a row of
6 m. The spaces were 1 m between rows and 40 cm between seed holes.

Twenty characters were observed for sorghum, of which 13 quantitative and 7
qualitative ones were measured on the basis of millet descriptors (IBPGR-ORSTOM
1981) and 21 characters, of which 17 were quantitative and 4 qualitative. The
characters were distinguished in three groups: characters linked to vegetative
development of the plant, characters linked to grain production, and qualitative
characters. Data were analyzed first with a variance homogeneity test done on row
data to ensure the normality of distributions. Then analyses were carried out for
individual characters: by histogram of distribution to appreciate the normality of
characters; two-classification-criteria variance analysis to compare the different
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cultivars with each other and the block effects; correlation and Correspondence
Factorial Analysis (AFC) for studying intercharacter relationships. In addition,
multivariate analysis was carried out using Principal Component Analysis and
Hierarchical Ascending Classification to study the inter- and intrapopulations
variability. Discriminant Factorial Analysis was then used to study the variability
distribution and to constitute characteristic groups. The data processing used the
following softwares: STAT-ITCF, NDMS (sorghum), STAT-ITCF, SAS (millet).
Qualitative variables were calculated in percentages and by other appropriate
analysis methods.

Comparison of on-farm data to field trials has not yet been done. A
methodology is proposed that focuses on a few elements that can contribute to the
elaboration of on-farm conservation methodologies including: (1) the farmer in his
production system, (2) effective participation of the farmer in the processes, (3)
selection of representative cropping areas, (4) representative sampling of cultivated
fields on the site, (5) elaboration of a form for group interviews (examples of forms
are found in Appendix II); these interviews will make it possible to have general
information about crops, and (6) elaboration of a monitoring form for sampled field;
this form will permit more detailed general descriptions of issues obtained from
interviews. The number of individuals to be measured within a variety will be
about 30 selected on a random basis from the population. The samples will be
compared with results of field trials analyzed in a randomized Fischer block. The
data analysis will use the same methodology used for germplasm evaluation. Data
collected through interviews will be analyzed using SPSS and SAS software.
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Identification of the dynamics of biodiversity microcentres of
Andean tubers in the Circumlacustrine Highlands, Puno, Peru

Roberto Valdivia1, V. Choquehuanca1, I. Reinoso1 and Miguel Holle2
1 Cirnma, Puno, Peru
2 CIP, Lima, Peru

The in situ conservation project for Andean tubers in the agro-ecological
Circumlacustrine Zone of the Peruvian Highlands has been in progress since
August 1993. The project was to establish biodiversity microcentres of tubers and to
study the dynamics of tuber conservation in situ. After the review of existing
agricultural statistics and preliminary enquiries, the first microcentre was located in
Yunguyo. At the beginning of the project 56 varieties of oca (there are duplicates),
10 of olluco and 9 of izaño were recorded. Each community in the microcentre was
asked to report on the sown area of each tuber type. In addition, agricultural
markets and fairs were visited to look at seed flow. With this baseline three
communities with the greatest concentration of oca, olluco and izaño were selected.

Within each community, six families were contacted and agreed to be part of the
study. In both periods, 1993-94 and 1994-95, an initial inventory was made by each
family about the volumes, areas and varieties sown, the weight and importance of
each variety, evaluation of the crop and its harvest (samples of 5m2 per variety). A
study was also conducted on the destination of the production. This information
allowed us to know the dynamics of conservation at different hierarchical levels of
the microcentre.

There were 71 communities in the rnicrocentre with a total of 24 576 families.
Almost all (98%) of the land was sown with Andean tubers (34% in Aynokas). The
families identified 18 varieties of oca, 10 of olluco and 9 of izaño. The most frequent
varieties identified were Kellasunte, Janko Luke, Q'ello Ojo Rojo, Cheara Luke,
Sabacire Rojo and Waca Like. Less frequent varieties were Macura amarillo,
Kusillo, Solterito and Morado Keni. A bigger concentration of varieties was found
in communities near Lake Titicaca.

From the weekly visits to agricultural fairs, varieties were found to flow in two
periods: April-August (consumption) and September-November (sowing of seed).
In the first period, the varieties "move" from Yunguyo's fair to have, Puno, Juliaca,
Arequipa, Ilo, Tacna and Mazocruz. In the second period the market "carried" seed
material to Puno, Juliaca, have, Desaguadero, Pomata and to the nearest
communities. As a whole, the traded volume is around the 10 000 and 5000 kg of
oca for both periods. At Chaca Chaca there is a local fair where oca, olluco and
izaño are traded. From April through August between 10 to 100 kg are traded
weekly. The varieties that are supplied are the same as Yunguyo. In Desaguadero,
there is a more affluent input from the surrounding zones to this fair, with oca
coming from Oruro and La Paz (Bolivia). However, in the period of "consumption"
the products are nearly the same varieties as in Yunguyo, but in the period of
"sowing", they increase in number and volume.

In the family inventory of August 1993, there were 1174 kg of stored oca, 356 kg
of olluco and 176 kg of izaño for the six families. From this total, on average 21% of
oca was consumed, 79% was used for seed for the next period, 4% was sold and the
5% was considered as a loss. On the other hand, at the beginning of the agricultural
cycle, the families obtained 23% of their seeds by buying them or by exchange. For
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olluco, 57% was used for seed, 26% for consumption and 17% was sold. For Izaño,
16% was consumed and 84% used for seed.

During the investigation period, it was determined that the least number of
varieties of oca sown by a family was 10 and the greatest was 13. Within the
rnicrocentre all the 18 oca varieties were sown. In the 1994-95 harvest of oca, two
varieties without varietal identification by the farmers were found. Three families
reduced the number of varieties from 3 to 1 from one period to the other, one family
had kept the same number of varieties, and another family had increased to two
more varieties. For olluco and izaño, there were ten and nine varieties respectively
that were sown annually; changes in the dynamics of olluco and izaño were less
than in oca.

The mobility in the number of varieties from one year to another is related to the
fact that families use the market to complete their seed each year. In addition, the
seed is given in payment for work, as gifts and as exchanges. What is not yet
known is if in each type of transaction the family's "search' to select varieties with
some criterion or if the family only takes the whole (mix), without discrimination.
What is evident is that there are common varieties that stay within families over the
years and other groups of varieties that appear and disappear between farmers and
over years.

The families investigated pointed out four basic criteria for the conservation of
Andean tubers that they are interested in: yield, culinary quality, market
acceptation, and the possibility to make a good trade with their variety. They group
their varieties under these criteria. Suggestions for not losing varieties are: to sow
in different lands, good storing, humid lands that are fertilized with dung, going to
fairs to get or to exchange seeds and to increase seed exchange with other products.

One of the ways to increase the competitiveness of local varieties is to teach in
both the city and the country all the possible ways of preparing food and to have
seeds available in a sufficient quantity.
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Session II (Abstracts) - Adding value to genetic resources

Methodological approach to participatory plant breeding:
experience from Nepal

A. Subedi, R.B. Rana and K.D. Joshi
Local Initiatives for Biodiversity, Research and Development (LI-BIRD), Pokhara,
Nepal

Farming systems in the marginal environments are highly heterogeneous in terms
of biological, social and edaphic characters. Farming is largely based on low inputs
and indigenous crop cultivars or landraces. Crop varieties developed through
centralized plant breeding systems are largely targeted for wider adaptation and
optimum growing conditions. Products of conventional breeding are unsuitable
either to address diverse environments or to enhance varietal diversity on-farm. In
this context the relevance of conventional plant breeding strategies to address the
problems of marginal environments and resource-poor farmers has been raised.

This paper reviews different participatory approaches employed for crop
improvement in the last decade. The importance of participatory plant breeding
(PPB) for crop improvement is also discussed. Inclusion of landraces as one of the
parents, active farmer participation and screening of segregating materials in the
target environment are the basic elements of PPB. Direct involvement of farmers in
setting breeding goals, parent selection, growing and screening of segregating
materials are the strengths of the system. Farmers assess crop varieties at different
times during crop growth, post-harvest handling and at consumption. The
evaluation of performance of crop varieties during the crop growing period is done
jointly by researchers and farming community through a process called Farm Walk
and Focus Group discussion. These evaluations in general help in ranking the
farmers' preferred varieties and more precisely in screening unsuitable genetic
materials. The post-harvest evaluation is done 3-4 months after the crop harvest
and is administered through a questionnaire as well as Focus Group Discussion and
concentrates on post-harvest traits such as yield potential, threshing and milling
characters, cooking quality, eating quality, market value and overall suitability of a
particular crop variety in a specific area. The case study of the PPB programme in
Nepal is discussed in greater length. The study shows that the PPB programme in
Nepal has resulted in varietal diversification at both household and village levels
within 4 years of diffusion of PPB products in the community. The enhanced
varietal diversity has helped conservation of local genepools in situ.
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Market/non-market incentives and agricultural policy for on-farm
conservation

Timo Goeschl
Faculty of Economics and Politics, University of Cambridge, UK

The economic environment of the farm household significantly determines the
extent of genetic diversity in agriculture. However, the relationship between the
economic environment and diversity has been highly problematic since most of
what is traditionally considered economic development, e.g. integrating markets,
has a predominantly negative impact on agricultural diversity and, hence,
conservation. The causal link between market conditions and conservation effort
on-farm offers on the other hand scope for policy intervention through deliberate
changes in economic parameters.

Policy regimes of centralized intervention, in which a public agent determines
and enforces the size and structure of the conservation effort, suffer from problems
of both efficiency and legitimacy. Social objectives are more likely to be
accomplished via decentralized solutions, in which institutions are set up which
provide incentives for farm households. Decentralized solutions include (1) market
incentives, which work through the "anonymous" marketplace, and (2) non-market
incentives, which are conditioned on the individual farm situation. Some mixture
of these solutions is likely, but market-based solutions have the advantage of
requiring less information about individual farm conditions.

Decentralized economic regulation through market incentives consists of either
measures to change relative prices such as to effect "comparative advantage" for
on-farm diversity, or the creation of entitlements to benefits created by conservation
to correct the failure of markets to effectively communicate society's interest in the
maintenance of genetic diversity to the individual farm household.

Strategies of "adding value" clearly fall under the first category. The idea is to
make diverse agriculture more "competitive" relative to modern intensive
cultivation methods. This is accomplished by either upgrading the production
characteristics of indigenous crops through plant breeding, often in collaboration
with local farmers (as the micro-level resource manager), or by reducing the
attractiveness of some of the factors which are adverse to diversity. For agricultural
inputs, this can take the form of either direct aid to equipment and inputs
(irrigation systems, fertilizers, etc.) which are less crop-specific at comparable levels
of effectiveness than conventional production factors, or by public investment in
R&D for such flexible technologies. Similar policies can be implemented at the
output side by providing the necessary means for less variety specificity, for
instance in processing machinery (e.g. milling equipment), commercial trade, or in
product market legislation (e.g. seed certification).

The second category of market incentives considers the design of legal titles such
as the much-debated "farmers' rights." It seeks to create new markets which can
overcome or attenuate the failure of existing ones. Entitlements could take the form
of intellectual property rights in genetic resources such that use of the information
inherent in a specific plant variety by other parties than the holders of the right
results in their monetary remuneration. Such systems can provide incentives for
enhanced diversity on farms only to the extent that (1) farmers are recipients of
such remuneration, (2) that these payments are linked to cultivation of a variety,
and (3) that the probability of entitlements increases with diversity.
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Other forms of non-market incentives are direct transfers and premiums from
the public to the farm household. These are linked to fulfilling certain measurable
diversity criteria or for engaging in activities which have been identified to be
directly linked with diverse agriculture, but more easily quantifiable than diversity
itself. The design of these transfers can be as stewardship contracts, employment or
flat grants. To be sustainable, these transfers would need to be continuous, a formal
component of the national plant genetic resource system.
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Session Ill (Abstracts) - Forming multidisciplinary groups
and initial project implementation

Establishing multidisciplinary groups and project preparation in
Burkina Faso

Didier Balma
INERA, Burkina Faso

The implementation of an in situ conservation project of cultivated plants in
Burkina Faso requires both the interaction of members of diverse disciplines and
the understanding of policy-makers, public officials and government authorities,
development workers, people responsible for environmental protection,
economists, sociologists, local and foreign consumers, money-lenders, national
organizations (national research institutes, universities, private sectors) and
international research institutes). Perfect cohesion within the national institutes
leading the research in Burkina Faso (INERA/CNRST) is also an important
component. Before a general orientation of the project objectives, policy-makers,
research managers and agricultural development authorities need to have a full
understanding of the project. We note that the visit of the IPGRI Director General
and the board of directors to Burkina Paso in September 1996 has strengthened the
authorities' will to implement the In Situ Project. After this understanding is
reached, we must then obtain the agreement of the institutes participating in the
project before proceeding to select the scientists, farmers, public officials and
development workers who will work on the project.

The collaboration of formal and non-formal institutions includes both crop
improvement and conservation. This includes linking the formal institutional
system, i.e. ex situ genebanks together with public and private breeders. It also
includes the production of improved varieties by non-institutional informal
systems, i.e. farmer households and communities that grow landraces and
improved crops and produce seeds based on local knowledge system. The success
of in situ conservation relies on sufficient planning and implementation of activities,
and on research based on the farmers' reality. In addition to formal institutions,
Non-Governmental Organizations (NGOs) and farmers, donors and IPGRI
recommendations are essential to the success of the in situ project preparation and
establishment of research teams. Initial funding for project preparation is necessary
from the beginning of negotiations as developing countries do not have the means
to ensure what is needed before the project becomes a reality.
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Establishing multidisciplinary groups and project preparation in
Nepal

M.P. Upadhyay
NARC, Khumaltar, Lalitpur, Nepal

Strengthening the scientific basis of in situ conservation of agricultural biodiversity
is a global collaborative project in which Nepal opted to be included because of its
richness in crop genetic diversity, antiquity of agriculture, existing traditional
farming system and adequate indigenous knowledge in maintaining landraces. The
main objective of the project is to blend native and scientific knowledge in favour of
dynamic, evolutionary process of conservation that supports the principle of
conservation for development. In the process, farming communities will be
supported for increased food production, better nutrition and income generation
activities, and national institutions will be strengthened to undertake conservation,
utilization and sustainable management of agrobiodiversity.

The project is multidisciplinary and includes a natural and social science
understanding of the evolution of landraces, replacement of landraces, trend of
genetic variation and association of mankind with landraces. In Nepal four
thematic areas have been identified: crop biology, social science, participatory plant
breeding and community participation. Specialists of the thematic areas have been
included in a national multidisciplinary group. They will technically lead the
specific activity formulation, monitoring and evaluation of the in situ project for
each site. A local-level multidisciplinary team will also be formed to work with
ecosite coordinators. These two multidisciplinary teams are the 'think tank' of the
project. Senior staff from the Ministry of Agriculture, Department of Agriculture,
Nepal Agricultural Research Council and LI-BIRD are represented in the national
multidisciplinary team. Local available expertise will be arranged for local
multidisciplinary team. Three major physiographic regions have been selected to
represent high, middle and low-altitude production ecosystems. Both upland and
lowland use systems are included in farming systems. Though the cropping
systems vary between 'ban' and 'khet' land, they are interlinked in terms of nutrient
recycling.

The formation of the Technical Coordination Committee (TCC), National
Multidisciplinary Team and Local Multidisciplinary Team will be arranged to
ensure effective linkage and coordination among Ministry of Agriculture,
Department of Agriculture and Nepal Agricultural Research Council at the central
and local levels. Frequent meetings between specialists of ecosites will be planned
to facilitate interaction among them. NARC and LI-BIRD will develop a local
linkage mechanism through a joint programme between different stockholders.
Normally new interventions negate the achievement of traditional systems by
modifying or replacing the old norms and values. Thereby, experts working in the
project have to win the confidence of farmers to ensure the continuity of traditional
conservation systems of landraces.
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Establishing multidisciplinary groups and project preparation in
Morocco

Ahmed Birouk1, Ahmed Amri2 and M. Sadiki1
1 Hassan II Institute of Agronomy and Veterinary Medicine, Rabat, Morocco
2 National Institute of Agronomic Research, Rabat, Morocco

Morocco has one of the richest flora in the Mediterranean region and contains
centres of diversity for many crops including cereals and forage species. The
available genetic diversity in the local populations is highly threatened by the
increasing adoption of newly released cultivars and by the successive droughts. Ex
situ conservation has not led to an adequate sampling of the useful genetic
variability and is limited by the lack of long-term storage facilities. The present
project aims at enhancing the knowledge and use of the in situ conservation as the
most appropriate way to better conserve the local germplasm for future uses. The
methodologies will be based on farmer and community participation and on
finding ways to adding values to the landraces.

In Morocco, the species and sites selected to conduct this joint effort are: (1)
bread wheat and alfalfa in the Oasis areas of Errachidia and Ouarzazate, (2) durum
wheat, barley, alfalfa and faba bean in Tanant/Demnat region in the High Atlas
mountains, and (3) durum wheat, barley and faba bean in the Prerifairi heights,
especially in the Taounat/Taza region. This project will be implemented through
the National Committee for Plant Genetic Resources set up in 1992 and where all
the research, education and extension institutions are contributing and all the
disciplines are represented. NGOs and local communities will be an important part
in the implementation of this project.

The activities during the first 3 years will focus on: (1) training national
scientists, extension agents and NGOs on in situ conservation aspects, (2) selecting
the participating farmers and initiating in situ conservation activities, (3)
establishing a database on farmer decision-making on the selection and
maintenance of local genetic diversity, (4) increasing the awareness of farmers and
local communities of the importance of local knowledge and genetic material, and
(5) establishing, in collaboration with IPGRI and the eight other countries
participating in this effort, a sound scientific basis for sustainable in situ
conservation of our valuable genetic diversity.
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Session IV (Abstracts) - Data collecting and analysis:
experience from other projects, tools and ideas

Data collecting and analysis in the McKnight foundation project -
Mexico
Fernando Castillo-Gonzalez1, J. Jesis Sanchez- Gonzalez2, Rafael Ortega-Paczka3,
Major M. Goodman4 and Margaret E. Smith5

Colegio de Postgraduados, Instituto de Recursos Geneticos y Productividad,
Montecillo, Texcoco, Mexico

2 Instituto Nacional de Investigaciones Forestales y Agropecuarias, Zapopan, Jal.,
Mexico
Universidad Autónoma de Chapingo, Mexico
North Carolina State University, Raleigh, North Carolina, USA
Cornell University, Ithaca, New York, USA

Mexico is part of Mesoamerica, one of the large centres of plant genetic diversity
and domestication. Cropping of native plants is done predominantly with local
landraces; for maize, improved varieties are used in only 15% of the 7 million
hectares cropped with maize in Mexico. The project: "Conservation of Genetic
Diversity and Improvement of Crop Productivity in Mexico: A Farmer-Based
Approach" was initiated to study diversity of traditional crops: including maize,
dry beans and squash, and at the same time test simple breeding methods with
farmers. The project was formulated with the ideas that: (1) crop genetic diversity
conservation is important to ensure solution to agricultural needs at present time
and in the future; (2) in situ conservation is feasible where traditional farming
occurs; (3) in situ conservation allows population dynamics; (4) technical assistance
may help genetic improvement on these landrace populations, and thus help
improve farmers livelihoods. Two traditional farming regions were chosen:
Chalco, near Mexico City, and Sierra Norte de Puebla. Many residents from Chalco
are employed in industry, while residents in the latter area are more likely to be
employed in farming activities. Nevertheless, only local maize landraces are used
in both areas. The maize fraction of the project is presented here as it is under the
direct responsibility of the first author. However, the methodologies used are
standard ones for diversity and genetic improvement purposes.

Thirty ear samples were collected per farmer and maize type grown. At least
one ear sample of each recognized maize type was collected in each farming
community. Several farming towns were surveyed in an attempt to get a
representation of maize diversity in the agro-ecological region. Replicated trials
were carried on at three locations and over 2 years to characterize the collected
populations (about 150). Plant structure and phenology, tassel, ear and kernel
traits, all together over 40 descriptors, were recorded per accession to assess maize
diversity within the region. Principal component analysis (PCA) was used to
discriminate between descriptors based on assessions with lower G x E interaction.
Similarity among accessions was assessed by cluster analysis and PCA.

Maize subtypes were also discriminated according to their use for specific foods:
tortilla, tamal, pozole (hominy). Twenty-two population samples were investigated,
as a representative sample of subtypes used for different methods of food
processing. The purpose was to determine if food preferences could be explained
by tangible parameters.
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Replicated trials of assessions were also used to assess agronomic performance.
Accessions with outstanding grain yield will be considered as candidates to be
grown in some target farmer communities. Evolution under domestication of
native landraces preserves a great amount of variation and some plants present
outstanding agronomic performance characters, while others have clear
disadvantages under the same field conditions. In addition, farmers do seed
selection from ears under storage. Maize populations of five famers, managed by
mass selection in grid fashion were investigated; the best looking plants were noted
and the best looking ears with the best looking cariopsis selected. If tangible
response can be demonstrated from the selected plants, farmers may be able add
additional improvements to their landraces.

Seed vigour was also investigated. Normally, farmers sow seeds under soil
moisture conditions that result from light rains in autumn and winter. Seedlings do
not emerge in optimum proportion, and resowing is frequently necessary. Seeds
from 15 individual ears (halfsib families) from 14 accessions were evaluated for
seed vigour in replicated trials to assess the local variability for this trait and the
feasibility of taking it as a selection criterion, to pursue populations with optimum
plant standings. Three individual experiments are being carried out; one to test
emergence under two sowing depths in sterilized sand (10 and 20 cm); germination
at 12°C, and under osmotic stress, these two latter under chamber conditions.

Teosinte is the closest maize wild relative. In some regions, Chalco among them,
teosinte and maize are sympatric. Information supports the fact that maize-teosinte
gene flow occurs and fertile progeny occur. Some farmers in the state of Jalisco, at
intermediate elevations on the Pacific coast, actively ensure that teosinte-maize
gene flow is promoted for genetic maize improvement. A survey of farmers was
carried on in Jalisco on the usefulness of teosinte from the farmers point of view
was carried out. Main questions were: is teosinte useless? Is it utilised as forage?
Can it be useful to maize improvement? Fifteen sympatric pairs of maize-teosinte
accessions are being characterized using isozymes to assess how genetically similar
they are to determine if geneflow is occurring. In addition, six maize inbred lines
and six teosinte populations were crossed in factorial fashion, and backcrossed to
maize three times. Replicated trials of those segregating generations over two
locations and 2 years are being carried on to assess agronomic performance. This
information will be useful to demonstrate whether teosinte could be helpful in
improving the quantitative traits of maize, such as grain yield.
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Data collecting and analysis in the Mekong Delta Community
Biodiversity Development and Conservation Programme project,
Vietnam

Ngujen Ngoc De
Cantho University, Cantho, Vietnam

In 1994, Cantho University, began to implement the Community Biodiversity
Development and Conservation (CBDC) project in the Mekong Delta. This
community-based and farmer-centred project was build on the following key
hypotheses: (1) local crop development implies the in situ survival of genetic
variation and may, therefore, complement the ex situ approach, (2) local crop
development and conservation also generates and conserves local knowledge on
genetic resources, (3) local crop development and conservation exposes the crops to
natural and artificial selection which ensures a reasonable adaptation to growing
conditions and local needs, (4) local crop development and conservation maintains
varieties/landraces and secures local seed supply, (5) landraces tend to be locale-
specific, expressing a substantial level of phenotype x environment interaction and
better satisfy farmers' requirement, (6) a supply of appropriate genetic materials
and scientific knowledge and methods may enhance local crop development.

The methodology begins with a PGR diversity study consisting of literature
review and secondary data analysis to identify the current situations of PGR in the
region. Agro-ecosystem analysis is based on the available information and different
kinds of maps to characterize the different agro-ecosystems in which the PGR
erosion takes place at different levels. Identification of research areas and transects
for survey were based on the above information. Field survey was followed up
using PRA (Participatory Rural Appraisal) techniques in which the key tools were
community meetings, key informant panels, mapping, individual interviews along
the defined transects, direct observation and problem identification (examples of
data collecting forms are found in Appendix II). All data and information from the
field survey were analyzed using descriptive statistics. Priorities for actions were
set based on the results. Farmers' feedback was obtained at community level to
refine and modify the findings and possible solutions. Planning and preparation
were carefully done by the group, using related expertise based on available
resources. Project implementation, monitoring and evaluation are the follow-up
processes. The project is community-based and therefore the organization of
farmers to work together and strengthen networking activities are the key issues in
project implementation. Simple computer software such as Quattro Pro and Excel
for Windows were used for data management, processing analysis, descriptive
statistics and regression.

A case study on variation in plant phenotypes and grain quality of Tai Nguyen
variety, the most common local traditional rice, under four different agro-
ecosystems and cultural practices in the Mekong Delta was done based on the
analysis of survey results. Four typical strains of Tai Nguyen collected from
farmers' fields in four agro-ecosystems were planted side by side with Tai Nguyen
strain from the genebank on 20 farmers' fields at four agro-ecosystems for
evaluation. The study aimed to understand the adaptation of Tai Nguyen variety to
different environmental conditions.
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The project has shown a strong linkage between in situ and ex situ PGR
conservation and development. Participatory plant breeding has been used as a key
tool for project implementation. Farmer participation through diagnosis, planning,
implementation, monitoring and evaluation phases was a key factor in the success
of the project.



Strengthening the scientific
basis of in situ conservation
of agricultural biodiversity
on-farm
Factors shaping the
genetic diversity of
crops
Crop diversity in agricultural
systems, in addition to being af-
fected by population structure
(e.g. mutation rates, migration,
population size, isolation,
breeding systems and genetic
drift) and natural selection from
the surrounding environment
(e.g. soil type, climate, disease,
competition), is affected by hu-
man selection and manage-
ment. Crop genetic resources
are passed from generation to
generation of farmers and are
subject to different natural and
human selection pressures. En-
vironmental, biological, cultural
and socioeconomic factors influ-
ence a farmer's decision to se-
lect or maintain a particular crop
cultivar at any given time.

Farmers, in turn, make de-
cisions in planting, managing,
harvesting and processing their
crops that affect the genetic di-
versity of the crop populations.

Over time a farmer may modify
the genetic structure of a popu-
lation by selecting for plants
with preferred agromor-
phological characteristics. He or
she may influence the survival
of certain genotypes by choos-
ing a particular farm manage-
ment practice or by planting a
crop population in a site with a
particular micro-environment.
Farmers make decisions on how
much of each crop variety to
plant each year, the percentage
of seed or germplasm to save
from their own stock and the
percentage to buy or exchange
from other sources. Each of

In natural systems, plant
diversity is affected by
population structure and by the
natural selection of the
surrounding environment.

these decisions, which can affect
the genetic diversity of cultivars,
is linked to a complex set of en-
vironmental and socioeconomic
influences on the farmer.
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Introduction

Maintaining crop
genetic diversity
There are growing pressures on
small farmers who maintain
significant amounts of crop ge-
netic diversity in the form of
local cultivars. Increased popu-
lation, poverty land degrada-
tion, environmental change
and the introduction of mod-
em crop varieties have contrib-
uted to the erosion of genetic
resources in crops. In recent
decades, agricultural scientists
have responded to the threat of
genetic erosion by developing
a worldwide network of
genebanks and botanical gar-
dens for conserving the avail-
able useful genetic resources ex
situ. While this has been the
main strategy against the loss
of genetic diversity in our
crops, facilities are unlikely to
accommodate the full range of
useful diversity in economi-
cally useful plant species. In
addition, these facilities do not
conserve the dynamic proc-
esses of crop evolution and
farmer's knowledge of crop
selection, management and
maintenance inherent in the de-
velopment of local cultivars.
Nor can they ensure the con-
tinued access and use of these
resources by farmers.

In situ conservation has the
potential to (1) conserve the

In situ conservation is
concerned with maintaining
species' populations in the
natural habitats where they
occur, whether as
uncultivated plant
communities or in farmers'
fields as part of existing
agro-ecosystems. In situ
conservation of crop plants
involves the conservation
on-farm of local crop
cultivars (or landraces) with
the active participation of
farmers. The current
project status is
summarized here.
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processes of evolution and ad-
aptation of crops to their envi-
ronments, (2) conserve diver-
sity at all levels - the ecosystem,
the species and the genetic di-
versity within species, (3) im-
prove the livelihood for re-
source-poor farmers, (4) main-
tain or increase control and ac-
cess of farmers over their ge-
netic resouttes, and (5) integrate
farmers into the national plant
genetic resources system for
conservation.

Diversity for use
and development
The International Plant Ge-
netic Resources Institute
(IPGRI) is committed to ad-
vancing the conservation and
use of plant genetic resources
for the benefit of current and
future generations. Effective
management and conserva-
tion of genetic resources on-
farm takes place where the re-
sources are valued and used
to meet the needs of local com-
munities and contribute to de-
velopment. In order to be
maintained by farmers, ge-
netic resources must be:

competitive with other
options a farmer might
have, and
contribute to the security
and possible increase in a
farmer's income.
Value maybe added to crop

resources in two main ways: (1)
the material itself may be im-
proved or (2) the demand for
the material or some derived
product may be increased. The
first option is to seek improved
quality, disease resistance, yield,
taste or other preferred charac-
teristics, through participatory
plant breeding. The second op-
tion includes adding value to
crop resources by better
processing, storage and market-
ing, to increase the value and
benefit that farmers receive
from the use of the genetic re-
sources.

Community-based organi-
zations, extension workers
and NGOs who work closely
with farmers have an impor-
tant role to play in identifying
and adding value to farmer-

human selection of agromorphologIcal
characteristics

(Th
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early flowering

plant size

denseness of
inflorescence

seed colour

taste

disease
resistance

managed genetic resources.
Such organizations can also
recommend strategies which
support farmer management
practices that increase the
amount of genetic diversity
and identify counterincentives
to the use of diversity, e.g. poli-
cies and market constraints.
Community-based organiza-
tions and NGOs also assist the
formation of farmer coopera-
tives and community seed
banks to maximize returns to
the farmers themselves.

IPGRI and national
partners:
the development
of a global project
IPGRI's mission is to encour-
age, support and engage in ac-
tivities to strengthen the con-
servation and use of plant ge-
netic resources with special
emphasis on developing coun-
tries. IPGRI works in partner-
ships with national pro-
grammes to undertake re-
search and training, and pro-
vides scientific and technical
advice and information.

A major challenge for in situ
conservation is the develop-
ment of the knowledge needed
in national programmes to de-
termine where, when and how
in situ conservation will be ef-
fective. In response to this chal-
lenge, IPGRI, together with
National Partners in nine
countries, formulated a global
project to strengthen the scien-
tific basis of in situ conservation
of agricultural biodiversity.
The nine countries involved in

Crop diversity in agricultural
systems, in addition to being
affected by population structure
and natural selection from the
surrounding environment, is
affected by human selection of
agromorpho logical
characteristics.

the project are Burkina Faso,
Ethiopia, Hungary, Mexico,
Morocco, Nepal, Peru, Turkey
and Vietnam. These nine part-
ner countries were included be-
cause each was within a region
of primary diversity for crop
genetic resources with world-
wide importance. Each has tra-
ditional farming communities
which maintain plant genetic
resources. The countries all
have national programmes or-
ganised to conserve crop re-
sources, which include cx situ
conservation facilities, and all
indicate a strong interest in de-
veloping a national capacity to
support in sitU conservation. In

Outputs expected
for the project:

Measures of the extenf and
distribution of the genetic
diversity of selected crops over
space and time

A dataset linking farmer
decision-making on the
selection and maintenance of
local cultivars with measurable
indices of genetic diversity

Identification of key or limiting
factors (environmental,
biological, cultural and
socioeconomic)

Descriptions of farmers' access
and use of formal and informal
seed supply systems

Key indicators and
measurements of the effect of
increasing population pressures,
land degradation and
environmental change on the
maintenance of on-farm diversity

Information on the effect of
market development (access
to market, off-farm income,
availability of credit to male

each country strengthening the
relations of formal institutions
with farmers and local-level in-
stitutions to promote on-farm
conservation is a major con-
cern.

Major objectives, hypoth-
eses and preliminary activities
for the project were decided

Human selection and
management also include
choices on what farming
management practice to use,
and where or in which ;;uicw-
environment to plant. These
management practices in turn
will affect the genetic structure
of the local cultivar.



and female farmers) on the
maintenance of on-farm diversity

Recommendations for national
economic and agricultural policy
to aid the maintenance of on-
farm diversity

Trained male and female
personnel in short courses in
plant population genetics and
ecology, biogeography,
conservation biology, economics
and anthropology

Linked biological and social
science programmes in
institutes and universities

Guidelines for research and
practice in in situ conservation

Standardized terms/definitions
and common research protocols
for in situ conservation for the
nine participating countries

Gender awareness incorporated
in national in situ conservation
programmes

Increased number of women in
management and decision-
making roles and in training
courses

upon by IPGRI and National
Partners at the First Partici-
pants Meeting held in Rome
in July 1995. The three main
objectives of the project are:

to support the
development of a
framework of knowledge
on farmer decision-
making processes that
influence in situ
conservation of
agricultural biodiversity
to strengthen national
institutions for the
planning and
implementation of
conservation
programmes for
agricultural biodiversity,
to broaden the use of
agricultural biodiversity
and the participation in
its conservation by
farming communities and
other groups.
To achieve these objectives,

three main strategies were
agreed upon:
(1) multidisciplinary work in
the areas of population genet-
ics, ecology, agronomy and so-
cial sciences carried out by
multi-institutional teams from
formal institutions and com-
munity-based organizations,

Communication networks
between participating countries

Decentralized breeding and
selection techniques that
enhance or maintain on-farm
genetic diversity

Improved local cultivars
combining substantial genetic
diversity with enhanced
performance

Male and female farmers and
project personnel trained in
decentralized breeding

Strengthened community
institutions for biodiversity
management

Improved links between formal
and informal institutions and
farmers

Gender awareness incorporated
in community and locally based
/n situ conservation
programmes

Information bases, for farmer
use, on the characteristics and
value of local varieties.

er decisi-making, population airuiure anu
breeding systems

community participatory
breeding and agronomic
work, including community
and locally based conservation
activities involving market de-
velopment, non-market incen-
tives, and community-based
training that will support sus-
tainable agriculture, and

international coordination
and scientific synthesis to cre-
ate a global framework for
supporting in situ conserva-
tion by farmers.

As a result of the 1995
meeting, the national partners
formulated the following key
research questions:

to determine and under-
stand the situations in which
local cultivars are maintained
by farmers,

to identify the key factors
which affect farmer decisions
to maintain local cultivars,

to understand how farmer
decision-making affects the
amount of genetic variation
within crop populations over
time, and

to find ways to assist the
continued selection of local
cultivars or cultivars that con-
serve local germplasm.

In 1997, national partners,
technical experts and IPGRI
staff met to discuss and agree
on information needed and
methodologies to be used to
understand the effects of
farmer decision-making, agro-
ecosystems and population
structure and breeding sys-
tems on the genetic diversity
of local cultivar population

over time. The participants de-
cided to collect and analyze in-
formation, data and farmer
perceptions by gender, age and
ethnic group in six main areas:

socioeconomic, cultural
and biological influences
on farmer decision-
making
farmer selection of
agromorphological
characters
population structure of
local cultivars, including
population size, isolation
and geneflow between
and within cultivars and
crop wild relatives

environmental selection
by agro-ecosystems,
including natural factors
(e.g. soil, precipitation,
temperature, disease, etc.)
and managed factors
(fertilizer application,
irrigation, weeding,
harvesting practices, etc.)
seed/germplasm supply
systems, and
adding value through
participatory plant
breeding, market, non-
market and consumer
incentives and
agricultural policy.
The basic sampling units

decided for the above six areas
are the farmer's household, the
farmers' named crop variety,
the farmers' field and the farm-
ers' seed sample. These units
will then be aggregated from
household to village to com-
munity, from named crop va-
riety of one farmer to the

Farmer decision-making can
also affect the population
structure of the local cultivar
population in the fanner's field.
Farmers make decisions on the
size of the population to plant
(field size), the distance between
populations/fields, the amount
of seeds to save from their own
crop or to use from other
farmers (migration) and the
breeding system to use. These
decisions affect the genetic
diversity of the cultivars.

populations of the named va-
riety in a village, and to
populations of the variety
across the landscape.

Within the global project
the partners emphasize the
representation of gender, age
and ethnic groups at all lev-
els, from decision-making to
data collecting. The project
strategy is participatory and
relies on learning ap-
proaches rather than the de-
velopment of specific mod-
els. The concern is to under-
stand what is happening
rather than to prescribe ab-
stract solutions.



Finally, the in situ conserva-
tion project is not aimed at dis-
suading farmers from adopt-
ing new crop varieties that are
more productive arid increase
incomes. Rather, the project
will contribute to a better un-
derstanding and appreciation
of, and add value to the locally
developed genetic resources
maintained by farmers and will
help to integrate on-farm con-
servation practices into the na-
tional PGR system.

Graphic credits:
Hareya Fassil

Burkina Faso is a land-locked country of
km2 274 000, located in the centre of the Niger
river loop in West Africa. Burkina Faso is di-
vided into three main agro-ecological zones:
the Sahelian zone in the centre and centre-
north, the Soudano-Sabelian zone to the west,
and the Soudanian zone to the southeast. Re-
search sites for the on-farm conservation
project have been chosen from each of these
zones. Selection of sites was also based on
the presence of crop diversity, the soil types in
the areas, and the importance of landraces in
the area. Important crops identified for study
in the project include sorghum, cowpea, pearl
millet, okra and Solenostomum.

Ethiopia is recognized as a primary centre of
diversity for wheat, sorghum, barley and cof-
fee as well as for such crops of regional im-
portance as tef and enset. The six sites cho-
sen for the initial activities of this project are
the same sites that have been targeted for the
GEF-supported project for in situ conserva-
tion of Ethiopia's local landraces. These sites
are Eastern Tigrai, Tegulet in Northern Shewa,
Bonga in Keffa, Ada in eastern Shewa, Kalu
in Wollo and Ginir in Bale. In each region,
localities were selected with the assistance of
the district agricultural officers, based on the
extent of genetic erosion due to drought, in-
tensive use of improved varieties and the ex-
tent of genetic diversity.

The lead institute responsible for the imple-
mentation of the global in situ (on-farm) con-
servation project in Hungary is the Institute
of Agro-botany. Three sites have been cho-
sen for the implementation of this project:
Körös, Nyirség and Zselicdg. The sites were
selected based on elevation, climate (includ-
ing humidity), soils and the cropping system.
Crops selected for the project include vetch,
curcurbits, paprika, rye and oats. The selec-
tion of crops was based on the presence of
high diversity in cultivated traditional
landraces.

The crops selected for conservation in the in
situ project in Mexico are those of the "milpa"
system, the traditional Maya system of an-
nual crops grown in association. These in-
clude maize, lima bean, squash, chilli pep-
pers and peanut. The site for project imple-

human selection and management of crop diversity

population structure/breeding

agromorphol.
characters

mutation

frequency
spatial distribution

breeding system

migrationfertilizers

mentation is located in the north-centre of
the Yucatan peninsula, in an area where al-
most 50 000 families still grow "milpa"
(maize, beans, squash and other crops) with
slash and burn agriculture. Crops were se-
lected because of the broad range of genetic
diversity still found in Yucatan landraces,
which is now threatened by increased pro-
duction costs, technological change, loss of
labour and a shorter fallow period. The area
has an altitude of 20-25 m asl, a warm,
subhumid climate and an average annual
temperature of above 25CC. The rainy sea-
son is from June to October, with a brief dry
period in August. The majority of the soils
are shallow, stony and calcareous.

Morocco is a centre of diversity for wheat,
barley, faba bean and alfalfa. Three agro-eco-
logical zones have been selected for the in
situ project: (1) Demnate/Tanante region, in
province of Azilal, Direction Provinciale
del'Agricuture (DPA) in the high Atlas, (2) Val-
ley of Ziz-Tafilalte, Errachidia Office Regional
de Mise en Valour Agricole (ORMVA) in the
oasis area, and (3) Taza DPNChefchaouen
DPA in the Rif and Pre-Rif Mountain area. Pri-
ority crops to be included for study in this
project are barley, durum wheat, faba bean,
alfalfa and bread wheat. These crops were
selected on the basis of their economic im-
portance; the appreciation of landraces by
local farmers: adaptation for abiotic stresses,
grain and straw quality, special uses in pre-
paring local dishes; the availability of scien-
tific data showing the existence of genetic di-
versity of these crops, and the extent of threat
of their diversity by the extension of new re-
leased cultivars

The Kingdom of Nepal contains a rich centre
of crop genetic diversity because of agro-eco-
logical variations, antiquity of agriculture and
traditional farming system. Three sites have
been selected on the basis of the richness of
agrobiodiversity, the status of on-farm con-
servation by farmers, and the physical and
technical capacities available in the regions.
Three physiographic regions of Nepal repre-
sent high-, middle- and low-altitude crop pro-
duction ecosystems of Nepal. Both bari(up-
land) and khet (lowland) land-use systems will
be included when sites are selected. Crops

Crop diversity in agricultural
system is influenced by the
natural and human-managed
('uivironluent, by the population
structure and the management
of this structure by farmers, and
by the selection of agro-
morphological characteristics
oft/ic cultivar.

that are associated with rice and maize farm-
ing systems in all three ecosites will be con-
sidered. Crops will be prioritized by the com-
munity involved. The major crop focus will
be on rice, finger millet, indigenous vegeta-
bles and neglected crops (buckwheat, foxtail
millet, blackgram, horsegram, niger and
sesame).

The Andean highlands in Peru are a centre
of diversity for roots and tubers including the
globally important potato, and also for locally
important grain crops such as quinoa. Farm-
ers have local knowledge about the sustain-
able utilization of their resources. The project
is based on the utilization of a cultural ap-
proach to maintain biodiversity in situ. Crops
being considered are potato and quinoa in
the high plateau areas of Puno at 3900 m asl
and Cusco at 3600 m asl.

Turkey is a major part of the West Asia Cen-
tre of crop domestication, evolution and di-
versity. The transitional zone adjacent to the
Aegean and central Anatolian region has
been selected as one site of research within
the in situ project. This region has retained
traditional farming methods to a much higher
degree than the intensively cultivated (irri-
gated) coastal zone or the Anatolian plateau.
In this area, the farm population is fully inte-
grated into the national economy and culture
of Turkey. This region includes three agro-
climatic zones, including valley bottom land,
where farmers often grow both modern and
local cultivars. Possible crops selected for
the project include chickpeas and durum
wheat.

Vietnam is an important centre of diversity
for crops such as rice and taro. Initial site
surveys are being undertaken in the Red river
delta (Nghia hung, Nho quan and Hai hau
districts), Central Vietnam (Nghia dan, Ouynh
lun and Quynh chan districts) and South Vi-
etnam (Dalat municipality and Ninh son dis-
trict) for possible site location. A number of
crops have also been targeted for study in
this project. These include mung bean, soy
bean, rice and taro. Existence of crop diver-
sity within the species was one criterion for
selection of crops.
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Data collecting and analysis in Turkey GEF Project; In situ
Conservation of Genetic Diversity

Ayfer Tan and Ahmet Semsettin Tan
Aegean Agricultural Research Institute, Menemen, Izmir, Turkey

Turkey contains centres of origin and/or diversity of several crop plants, is a
microgene centre for some crop species, and a domestic centre of ancient
agriculture. Turkey has considerable experience in ex situ conservation (in both
field and seed genebanks) and is currently implementing a project on in situ
conservation of wild crop relatives which has been integrated with an existing cx
situ conservation programme of Turkey. The national collection contains the
landraces, wild and weedy relatives (for seed and vegetative collections), other wild
species which are especially economically important (medicinal and aromatic
plants, ornamentals, etc.) and endemic plant species.

The pilot areas of the In situ Conservation of Genetic Diversity Project were
selected for conserving a wide range of diversity for the target species' areas of
origin. The study areas and three pilot sites were chosen for crop relatives and for
woody species in their natural distribution areas. The criteria for site selection
within study areas included: (1) the wide range of diversity in one or a few target
species at a single site and, in some cases, the opportunity to preserve many wild
species at a single site, (2) the ecological heterogeneity, (3) the possibility to control
or monitor the site, and (3) access to the site for monitoring and management.

The project data were collected from the surveys and inventory activities of
selected sites with unique and rich genetic diversity and from laboratory activities.
Therefore, the data on the floristic composition (i.e. vegetation and species
frequency) and ecology of target sites, the population structure of the target taxon
and the impact factors, etc. were obtained during the surveys. The genetic diversity
data of target species have been also determined by using isoenzyme techniques.
The database management system for the complex array of this information, which
will be used for Geographic Information System (GIS) and can also be integrated
with the existing cx situ database, has been developed. The various standard
formats were used to collect standard data for easy computerization. This project is
important for advancing the concept of in situ conservation both nationally and
globally and could provide a model in this respect.
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Gender data collecting and analysis on-farm

Maria E. Fernández
Sustainable Development, Women and Population Service, FAQ, Rome, Italy

Ideas about the importance of using a gender lens to look more closely at in situ
conservation management strategies are presented. Gender roles are what men and
women do: on the farm, in the household, in the marketplace. As a result of the
demands that the fulfillment of their roles places upon them, men and women learn
and know how to do different things. In most societies this genderized knowledge
is complementary: for example, men manage the soil, women manage the seed.

But, roles change over time: for example, men migrate and women take over the
farm activities they were responsible for, men care for the oxen during planting and
harvesting while women manage them the rest of the year. Most of these roles
involve specialized knowledge and skills which affect the capacity of the person to
make decisions on specific issues. For example, the greater the expertise and
control a man or a woman has over a resource or a production area, the greater his
or her comparative advantage to make decisions regarding use of the resource or
product.

If the.concerns of both women and men are on the agenda, it is necessary to
show this concern in our institutional arrangements as well as when we meet with
farmers. This concern becomes evident when appropriate training opportunities for
both men and women farmers are provided, and when the research team includes
both female and male researchers. Such concern should lead us to develop new
opportunities whereby farmers, both men and women, can innovate in their own
style.

The availability of gender-specific information can be improved if innovative
spaces and methods of data collecting and analysis are sought. Some of these
innovations may include: collecting and analyzing data with groups of women and
men farmers in their own communities; homogeneous group discussions where
women feel more confident expressing their opinion among women, and the use of
flexible interview or data registry guides. In addition, similar data need to be
collected from both women and men farmers so that the gender points of view can
be heard.

However, more than a gendered face and gender-sensitive attitudes are needed.
It is necessary to actively seek gender-specific information on how in situ
conservation is affected by the roles and responsibilities of both women and men
farmers in specific socioeconomic and cultural situations. Some of the key
questions to achieve this goal include: Whose is it? Who does it? Who gets
information and training about it?
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Data collecting and analysis on-farm in Hungary

István Mar and László Holly
Institute of Agrobotany, Tapioszele, Hungary

The overall knowledge concerning the different conservation methodologies and
their practical use, and the integration of those into a national conservation
programme, are the main targets of the Hungarian national genetic resources
programme. Within the frame of the national programme for conservation of crop
resources, the development and utilization of on-farm and in situ conservation are
among the principal aims. The Institute for Agrobotany initiated a programme for
on-farm (isoclimatic) multiplication of landraces in 1959. Farmers have been
contracted near the original sites of collections to grow landraces from the genebank
at Thpiószele for multiplication. This 'back garden system' has made use of
traditional cultivation methods and includes locations close to the origin of locally
adapted accessions. The districts include Szarvas, Nagykállo, Zselic, Tápiószele,
Hegyeshalom, Gömörszölös, Lókut, Kocsola, Szombathely, Drávafok, Jánoshalma
and Bugac, covering the major agro-ecological zones in Hungary.

In these districts approximately 500-600 landrace accessions have been
multiplied yearly under climatic and edaphic conditions similar to their places of
origin. The principal purpose of this activity is the conservation of the original
genetic composition and integrity of landraces by minimizing directional selection
pressure. The evaluation and description of cultivated landraces and local varieties,
using on-farm conservation methodologies, have recently begun in different
districts of Hungary, coordinated by the Institute for Agrobotany. The Institute has
also been engaged in the exploration, collecting, taxonomic identification, evalua-
tion, description and preservation of the collections to make available appropriate
plant material for crop improvement, cultivation, training and research purposes.

To support on-farm maintenance of landraces, reliable information is needed on
traditional cultivation techniques, characteristic features of landraces and
motivation of farmers still growing local varieties. Information collecting and
evaluation activities have recently started in three different parts of Hungary:
Szarvas, Nyirség and Zselic. In these places strong interests in the cultivation of
traditional landraces and the application of low input and organic farming practices
are characteristic of several farmers. The Szarvas region is situated in an extremely
dry part of Hungary with frequent air drought but relatively good soil moisture
supply. This site is especially suited to study of the micro-evolutionary changes in
locally adapted populations of target species. In NyIrseg district, there is a good
opportunity to develop cooperative programmes with neighbouring countries. In
the Zselic region, the relatively humid climate and distance from main roads
provide the special conditions required for long-term cultivation of landraces.

Crops of special interest for the Hungarian on-farm conservation work are maize
(Zea mays), vetch (Vicia sativa, Vicia villosa), cucurbits (Cucurbita pepo, Cucurbita
maxima), bean (Phaseolus vulgaris, Phaseolus coccineus), paprika (Capsicum annuum),
rye (Secale cereale), and oat (Avena sativa).

In future, incorporation of on-farm conservation into the overall national conserva-
tion programme will be the main objective. A very important component is to collect
a basic dataset on factors affecting farmers' decisions. To achieve this goal, it is neces-
sary to link ex situ and in situ conservation activities by providing back-up storage ser-
vices and preserving random samples from consecutive years to assist monitoring of
changes in genetic composition of local varieties planted under traditional conditions.
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On-farm diversity of rice varieties: collecting and analysis of
genetic data in the Philippines

Jean-Louis Pham1'2, Leocadio S. Sebastian3, Paul Sanchez3, Marion Calibo1, Sheila
Quilloy1, Mauricio R. Be lion1'4, Sergio R. Francisco3, Dennis Erasga1, Giriie Abrigo3
and Genoveva C. Lore sto'

Genetic Resources Center, IRRI, Manila, Philippines
2 Seconded to IRRI by ORSTOM, Paris, France

PhilRice, Maligaya, Muñoz, Nueva Ecija, Philippines
Present address: CIMMYT, Apartado Postal 6-641, 06600 Mexico DF, Mexico

The IRRI-coordinated project for on-farm conservation of rice genetic resources,
funded by the Swiss Agency for Development and Cooperation, aims to identify the
opportunities for the management of rice diversity by farmers and the genetic
implications of farmer-managed systems for conservation of rice genetic resources.
Both genetic and social science approaches are used to increase our knowledge of
the diversity in farmers' fields and its management by farmers under various agro-
ecological, cultural and economic conditions. This paper presents some of the
results and methodological conclusions obtained from a study of the genetic
diversity of rice varieties and their management by farmers in Cagayan Valley in
northeastern Luzon, Philippines.

In this region, four villages were studied in each of the three major rice
ecosystems (irrigated, rain-fed lowland and rain-fed upland). Seed samples were
collected for all the varieties grown by four key informants in each village. In
addition, at least one sample of the other varieties grown in the villages was
collected. The isozyme polymorphism of 203 accessions was studied at 15 loci. The
Nei's expected heterozygosity, a measure of genetic diversity, was 0.24, 0.21 and
015 in the rain-fed upland, rain-fed lowland and irrigated ecosystems, respectively.
This result supported the hypothesis that agriculture intensification decreases
cultivated genetic diversity.

A number of differences among accessions with the same name were found, for
both modern and traditional varieties. A few names of traditional varieties
encompassed very different genotypes, like 'diket', a generic name meaning
glutinous. A dynamic process involving geneflow and farmers' management and
genetic changes occurring in the chain of seed multiplication (from research
institutions to seed growers) are likely the reasons for the unexpected genetic
variation observed in the modern variety names.

The isozyme studies revealed the specific contribution to the genetic diversity in
the rain-fed lowland ecosystem of a group of varieties called 'WagWag.

These varieties with high-quality grains are the most appreciated traditional
varieties in this ecosystem in Cagayan Valley. However, because of their long
duration that does not allow a second crop, farmers might replace the 'WagWags'
with short-duration varieties. Genetic improvement for duration will be a key
process to maintain the cultivation of the 'WagWag' varieties by farmers.

These results illustrate the important role of research before on-farm
conservation is implemented - that of describing the "genetic landscape",
identifying the varieties which really contribute to the diversity on-farm and the
threats to these varieties, and proposing options to promote their cultivation and
use by farmers.
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Session V (Abstracts) - Options for data collecting and
analysis: examples

Analysis of agromorphological and genetic data: some points for
discussion

Luigi Guarino1 and Julie Ndung'u-Skilton2
I IPGRI - Americas, Call, Colombia
2 IPGRI - SSA, Nairobi, Kenya

The IPGRI global in situ (on-farm) conservation project will be collecting a basic
dataset that links farmer decision-making regarding the selection and maintenance
of landraces, to measurable indices of genetic diversity. This dataset is structured
into a matrix of environmental, socioeconomic, ethnobotanic, agromorphologic and
genetic data. The dataset is further complicated by adding yet more structure
through different sampling occasions. This potentially very large and complex
dataset will need a well-defined basic unit of experimentation and analysis.

Across the nine participating countries, and over the 5-year span of the project,
the matrix size is likely to be very large, and it is important to limit the number of
characters that are being looked at to a size that is realistic with respect to the
resources we have available. The guiding principle should be if you don't need the
data, don't collect it. It is also important to go for commonality across crops and
countries where this is possible.

The types of characters and the coding of the character states also have
implications on the options available for subsequent data analysis. The need to
standardize and possibly transform some of the data should be kept in mind from
the outset. There are a number of options available for the measurement of
similarity or distance. The coefficients used will depend on the types of characters.
Examples are Simple Matching and Jaccard's coefficients for binary characters,
Euclidian distances for quantitative characters, Nei's genetic identity and Rogers
distance for analysis of distance and population heterozygosity. There are also a
number of ordination methods and clustering techniques that are available, such as
Principal Coordinates Analysis, Canonical Variate Analysis, Wards method and
UPGMA. The choice of methods will be determined by the specific questions that
the data are generated to answer, the resources available for data analysis and the
ease of application of such a method.
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Some ideas for data collecting and analysis for the global in situ
Conservation Project

Imke Thorman
IPGRI, Rome, Italy

Before collecting any data for a project, a clear picture is needed of the project's aims
and questions to be answered through the analysis of the data that will be gathered.
It is essential to decide and plan carefully, before starting any fieldwork, which data
to collect and how they are to be collected and with which software the data should
be processed and analyzed. A trial could be run with the first real data to verify if
the software set up is the most adeguate for the particular data.

Data collecting, processing and analysis should be homogeneous between all
participating countries. This means that all groups should gather the data in a
comparable way, and they should all use the same software to allow for comparison
of results between sites and countries and for an eventual global data analysis. The
cultural, socioeconomic1 environmental and agricultural situations are quite
different between countries and sometimes even within the same country.
Therefore, a basic dataset should be created that can be used in all sites and
countries, but where each group may add data appropriate to their particular
situation and needs, without changing the basic set and using the same data
structure. Drafts of collecting forms and questions are suggested in this
presentation (see Appendix II), which may help to investigate farmer selection of
agromorphological characters, of population size and of seeds.

To choose the agromorphological characters that will be observed over time,
information should be collected on the characters which the farmer uses to
distinguish the crop variety, on the prioritized characters the farmer selects for each
year, and on observations of whether the farmer notes, retains or removes
introgressed types between the crop and their wild and weedy relatives. This is
followed by choosing those characters prioritized by the farmer that are known to
be heritable and easily measurable and other heritable agromorphological
characters that are not purposefully selected for by the farmer, to sample and
measure them over time within the population(s) of the selected variety.

For information on population structure, measurements are needed on the field
size and the planting density in each cropping season to observe population size
over time. Data on spatial and temporal isolation from nearby populations are also
necessary to compile information on the effective population size that ensures long-
term stability of a population. These data may include the distance to the next field
on which is grown the same landrace or another landrace of the same species,
spatial and temporal isolation as yes/no fields, the mode of pollination of the
landrace and the pollen viability.

The information about seed selection may include the following: (1) the seed
source expressed in percentage of own seed, seed acquired in the village and seed
introduced from other regions, (2) on seed exchange (within one extended family or
between farmers within the community or with farmers from other communities),
(3) on seed selection for the next cultivation cycle (special plot only for seed
production or extracted from a sown area as a whole or extracted from a specific
part of the field), (4) on the level of seed selection (ear/panicle, grain, etc.), and (5)
on the time of seed selection (prior to harvest considering also vegetative characters
or after harvest, based on reproductive organs).
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The above data, including the isozyme analyses, may represent a basic dataset to
be analyzed for each population of a landrace for each cropping season in each site,
with the objective of investigating the link between agromorhologica1 selection
criteria and changes in genetic diversity over time. These observations have then to
be linked to the environmental, biological, socioeconomic and cultural factors that
may influence farmer selection. The components of this dataset could be fed into a
relational database such as Access for Windows. The single tables in such a
database can be linked by a particular field to query or to extract data from different
tables. However, a statistical software package will be necessary for the analysis of
the data. Statistica, SSPS and SAS are frequently used programmes. They are all
Windows-based. Data can be imported from programmes like Access if not directly
fed to the programme. Two software programmes frequently used for the analysis
of isozyme data are Popgene and BIOSYS. Popgene is Windows-based, BIOSYS is
not. Again it is important to use the same programme in all countries.
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Working Group reports

Amanda King, compiler

Measuring the socioeconomic, cultural and biological influences
on farmer decision-making - Summary of Working Group No. 1

Group participants: Dr Stephen B. Brush
Dr H. Cuanalo de in Cerda
Dr Pablo B. Eyzaguirre
Ms Maria E. Fernandez
Mr Timo Goeschl
Dr Hirut Kebede
Ms Amanda King
Mr Rene Salazar
Dr Beate Weiskopf

Introduction
Strengthening the scientific basis of in situ conservation requires describing and
understanding all of the factors which influence farmer practices and decision-
making with relation to the maintenance of genetic diversity. Researching the
social, economic and biological context of farm management may reveal
relationships which underlie patterns in genetic diversity distribution and geneflow
among and between species populations. Understanding these relationships is
essential to developing effective strategies for in situ conservation, which have
relevance to farmers' needs, and which have a degree of farmer ownership.

The project procedure should begin with the development of strategies for data
collecting and analysis to answer specific questions relating to farmer production
and decision-making which affects the maintenance of genetic diversity. In
characterizing the data to collected, group participants agreed that data should be
both quantitative and qualitative, should contain a relative mix of social, economic
and cultural elements, should be comparative or originate from multiple sources,
and should be collected in a time series to illustrate any changes over time. The
broad nature of the data to be collected requires that projects draw on the expertise
of multiple fields. To accomplish this, multidisciplinary research teams must be
developed, whose members may consist of national programme officers, academic
experts and trained local agents. Both ethnobotanists and local plant genetic
resource (PGR) experts should be represented among these participants. A certain
amount of technical training will be necessary in order to expand knowledge of the
issues among group members and to facilitate the collecting of data. Training needs
for the project must be identified and addressed, and measures taken to build
national and local-level capacity.

An important initial consideration for the collecting of sociocultural and
economic data is the level of aggregation and the units of analysis to be used. While
the "household" is a key point of reference, the definition of household should
remain loose so that it may be adapted according to the cultural context. Farmers'
input (male and female, young and old) will be an important and necessary
contribution in clarifying this issue. If the household is used as a unit of analysis, it
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is also necessary to took at both inter-and intrahousehold variables. Household
crop production and farmer decision-making may be influenced by interhousehold
factors such as the land tenure system or the size of land holdings, as well as by
factors within the household such as differential access to inputs, responsibility and
control over production among genders. To capture information about
responsibility and ownership that might not be revealed in a household survey,
data should be collected on both a household and a parcel! plot level. Other
variables which may be important when considering the level of aggregation
include demographic factors, patterns of land tenure, post-harvest technology, seed
or credit policy, market integration, off-farm income and the diversity of farm
production functions.

Procedure
The first activity is to conduct a baseline survey which will generate the broad
categories of information to be used in site selection, and in the identification of the
important variables to be researched. It is important that this survey be coordinated
among all group members and that it collects the various types of data, both social
and scientific, required by each discipline. Initially, guided samples based on a
small number of households can be used to establish the variables that should be
assessed in more detailed household surveys. The sample size in this case should
be relatively large, but will depend on the available resources. Methods used in
guided sampling include structured surveys, key person interviews, group
interviews, focus groups, open interviews, as well as creative ways of eliciting
information such as community contests. Farmers should participate not only in
the enumeration but also in the selection of important variables. Before any new
data are collected, it is important to assemble existing data on demographic,
economic, cultural and tenure-related patterns. When preparing surveys, this
information can fill in or point to existing gaps. Once this initial information is
collected, it is possible to prepare a more detailed survey.

The second activity is selecting sites for research. The criteria to be used in
selecting localities include the amount of biodiversity, environmental conditions,
market integration of the communities or households within the locality, as well as
farmer interest and willingness to participate. The localities selected should
represent a range of conditions, from high to low levels of genetic diversity, optimal
to poor agricultural conditions, and high to low levels of market integration. Other
important factors are the patterns of land tenure, and broad cultural parameters.
which may relate to the production of particular crops. Methodologies for selecting
localities include semi-structured interviews, RRA, transect sampling and
inventories of local plant genetic diversity. Other sources of information include
local agencies such as extension organizations, NGOs and academic institutions.
These should be consulted in developing the criteria for locality selection, and for
collecting already documented information.

The third activity involves the development of a sampling strategy. Selection of
households for more detailed data collecting may take place on either a random or a
directed basis. Surveys and in-depth interview can be used to collect data from
households and plot!parcels. There are several important considerations in
deriving the list of variables to be used for in-depth household surveys. The first
point is that surveys should be kept as short as possible, in consideration for
farmers' time constraints. Therefore, the selection of key variables, based on the
information found in preliminary sampling, should be used to ensure that the
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questions asked are both precise and relevant. Variables that may be collected at
the household and production system level include:

Household (HH) Parcel/Plot
Composition of HH Land quality

no. of members Purchased inputs
age of members Labour - who/what/quality labour
gender composition Use of crops

Land holding Seed source
Tenure Means of irrigation
Education Inter/I ntraspecies genetic diversity
Off-farm employment Crop yields
Living standard Ownership of animals
Ethnicity

Before deciding on which variable to collect, each potential variable should be
evaluated on its relationship to the original question of how human factors affect
the amount and distribution of genetic diversity over time on-farm. If no valid
relationship can be found, the variable may not be necessary and may be removed
from the list.

A second important consideration is that the most important information
concerning farmer decision-making resides with the farmers. Surveys are usually
extractive tools, and the type of information elicited from farmers is rarely
influenced or used by the farmer. To understand farmers' perception and to
increase farmers' participation, an effort should be made to ensure that farmers
understand the purpose of the research, are involved in the development of the
project structure, and are able to see results and share in the benefits that emerge
from the project. One important question that sheds light directly on the reasoning
behind farmer decision-making is the question of why certain genetic types are
valued or selected by farmers. This question may be addressed by creating a list
with farmers of the attributes that are valued in plants, and then conducting
ranking exercises. Possible variables to collect information on include:

Valuation of varieties
Market
Risk protection - pests, disease, and climate
Tolerance of poor soils
Storage
Quality - cooking and taste
Yield
Fodder
Cultural value - gift, ceremonial, religious

Finally, it is important to consider the effect of gender roles on household level
data. It is essential, especially when using participatory techniques, to create
groups with a sensitivity to gender. Some methodologies will work better if
conducted with separate gender groups or are conducted first with an individual of
one gender, and then with an individual of the other. This will ensure that both
viewpoints are represented and can be used to contrast each other.
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Outcome
The outcome of the first year includes training, community election, household
selection, collecting and analysis of community data, collecting and analysis of
household/plot data. Throughout these studies it is important to pay attention to
the socioeconomic units of measurement, as they will be of value in the second part
of the project which will be related to identifying value-adding technologies. It is
also important that the information generated in the projects be documented in a
participatory manner so that the farmers' evaluations are used to shape the project,
and the information is available for farmers to use. Suggested methods for
disseminating project information include community meetings, cultural fairs and
local and national seminars to share project experience.

Participatory approaches which value local knowledge and generate qualitative
information are important, not only in terms of the enrichment they provide to
quantitative studies, but in terms of identifying the attributes that farmers value in
crop varieties, and the constraints that prevent farmers from using traditional
landraces. If in situ maintenance of plant resources depends on the extent to which
farmers and communities find those resources useful, in situ conservation strategies
depend on understanding farmer needs, and developing strategies to make
conservation useful to farmers. Information on the socioeconomic, cultural and
biological influences on farmer decision-making can be used to identify the
technologies that can be used to add value to traditional crops. In particular, the
data on farmer's criteria for valuing genetic traits or varieties, and on farmer social
constraints (i.e. labour, time, gender) can be used for developing participatory plant
breeding (PrB) strategies. In addition to informing PPB strategies, time series data
collected at a household level may be used for cost/benefit analysis of PPB.

Alternative value-adding techniques supported by data collecting at the
household level may include projects to develop local markets as well as export
opportunities, initiatives to support consumer education and research on the
nutritional value of traditional food crops, movements to support national pride for
locally produced crops, seed-cleaning and seed-exchange networks, as well as the
creation of standardized certification and appelation procedures. Topics which are
also important to the development of in situ strategies, but which will require
additional research, include institutional constraints, International Property Rights
policy, seed exchange policy and the impact of PPB on-farm level genetic diversity.
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Measuring population size, isolation, geneflow and farmer
decision-making - Summary of Working Group No. 2

Group participants: Dr Yawooz J. Adham
Dr Ahmed Birouk
Dr Anthony Brown
Dr Fernando Castillo-Gonzalez
Dr Moneim Fatih
Ms Imke Thormann
Dr Ayfer Tan
Dr Jean-Didier Zongo

Introduction
The group addressed issues relating to collecting data to measure genetic diversity
and inferences about evolutionary processes. At present, there is limited
knowledge of genetic dynamics, including issues such as geneflow and variation in
breeding systems. This lack of information related to population genetics
emphasizes the need for such research, especially in the context of understanding
the impact of farmer selection on genetic diversity, and devising in situ conservation
strategies with a long-range perspective and a plant population oriented approach.

There are several initial concerns related to the measurement of genetic diversity
on farms and in larger populations. The first is the need to be clear about the aims
and context of the research. This is especially true when genetic research is one
component of a multidisciplinary project. A second related concern is that in
researching genetic populations, it is necessary to consider social variables,
including the kinds of land tenure, the size of the field and farm, as well as the
livelihood of the farmer in the areas studied. To encourage the overlap and
integration of different types of research, sampling strategies should be coordinated
as much as possible between genetics researchers and social scientists, and should
be rigorous from both perspectives. A third concern is that selection by farmers
takes place in the context of the whole farming system. Therefore the scope of the
investigations into genetic diversity should be broadened to include all of the
involved plant populations. In other words, interactions with larger biological
populations are important, and focusing research on landraces limits understanding
of the associated biodiversity.

The steps involved in measuring genetic diversity in populations follow a basic
sequence. Initial measurements of population size and genetic diversity can be
made using agromorphological data collected in the field. Laboratory-based
assessment for a more restricted sample can then be used to add to these
classifications. It is important to keep in mind that the morphological characters to
be used for this purpose should be strongly heritable. The first lab-based approach
to direct genetic assessment is isozyme identification and the use of genetic
markers. The second approach, to be used for still fewer samples, is the use of
molecular techniques. This approach, though costly, is ideal, particularly for
inferring direct genetic relationships.

Procedure
The procedure would most likely occur in two stages, the first starting with a broad
initial survey of sites. These sites are assessed for several types of data which will
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be used as a basis for deciding which localities require additional, more elaborate
work. The types of data that will be collected include information about the
farming system, farmer selection and seed exchange practices, and the local
distribution of genetic diversity. Because of the broad nature of the initial survey, it
is important that there are easy tools available for field work, and that the
participants are given preliminary training. The samples collected from these sites
serve two basic needs; the first use is for research and laboratory testing. Research
samples are distinguished by three different points of origin; the farmers field, the
farmer's seed store, and the local market. By comparing samples from the farmer's
field and the farmer's seed store, it is possible to illustrate some of the effects of
farmer selection. The second use for collected samples is as a contribution to ex situ
conservation and a source of baseline material. Pre-existing samples in genebanks
are a valuable resource of seed and information, which can be used for direct
comparison and for locating fresh samples.

There are several issues which are important to keep in mind when collecting
samples. The first is that different fields within a farm may have different
purposes. One field may stress productivity, while the other may be used for
growing diversity. It is often important to attach the function of the field to the data
collected in order to explain obvious patterns in the distribution of genetic diversity.
In addition, there is no minimum size to a field that determines whether it is worth
sampling. A small well-tended field may contain as much diversity as a field
genebank. Therefore, farmer opinion and the intended purpose of the field may be
a crucial element in determining the value of the field as a location in which to
sample. The second issue is the importance of studying how diversity trends
change over time. To obtain an idea of how genetic diversity is fluctuating as a
result of various processes, it is necessary to collect samples from at least three
separate points in time. Comparison of data collected at these points should give an
indication of basic shifts in genetic diversity. The third issue is the arrangement of
sampling. It is best to plan for hierarchical arrangement of sampling with several
possible levels. This arrangement will give the greatest flexibility of hypothesis
testing.

The final selection of sites and farmer fields will be made by all the members of
integrated teams with the input of the farmers involved. Once this decision is
made, the research can proceed to the second stage which is the collecting,
processing and analysis of germplasm collected from the finalized list of sampling
locations. There are some general points regarding the sample number, sample
size, and sampling procedure that apply to both the preliminary and secondary
rounds of sampling. First, there is a basic minimum research sample size which is
30 individuals of each crop variety from each of 30 different fields. While the actual
sample size and spatial arrangement will depend on the breeding system, the
concept of effective population sets the minimum number of individuals at 30.
Within a population of inbreeders, this size of sample gives a maximum standard
error for allele frequencies of about 0.1, and a 95% surety of detecting alleles with a
frequency greater than 0.10. According to several major hypotheses about
variability, the choice and arrangement of the 30 fields should incorporate strata,
hierarchies or transects. One example may be the selection of 10 farms in 3 villages
which are widely spaced within a particular region. In looking at the spatial
distribution it is also important to take into account the breeding system of the crop,
the location of both the cultivated and the wild relatives, and the stratification of
genetic diversity at the community and at the microlevel.



44 In situ CONSERVATION ON-FARM - DATA COLLECTING & ANALYSIS

Another important point relates to the timing of the sampling. In addition to
ensuring the collection of at least three separate samples in time, it is necessary to
look at the timing of each sampling in relation to the farmers' selection practices. To
test the effect of farmer selection on genetic diversity, sampling both "before" and
"after" selection is required. While the sample "before" can be a random or
systematic sample from the field at maturity, the sample "after" should be from the
seed stocks stored by the farmer after harvest, at sowing, or soon after germination
next season. The number of mature source plants in the selected sample may not be
known. Along with collecting of samples, it is important that farmer selection
practices be observed repeatedly to determine if there is any variation over time.

One note which should be considered for future research in population genetics
is the unit of measurement used in genetic diversity investigations. This unit is
ideally one which will, in time, come to an "independent evolutionary future",
making it the ideal theatre to study action of evolutionary forces like migration and
farmer selection. While the optimal unit of investigation merits further discussion,
in current practical terms, it is likely to be the areas involved in the farm system (i.e
farmers' fields) where direct interaction between plants of different lineages and
farmers takes place.

Because genetic studies should be viewed as an opportunity for farmer
collaboration and improvement, farmer participation must be emphasized
throughout the project. This implies that from the beginning there are good lines of
communication established between project partners and farmers. This will involve
the explanation of expected research results, dissemination of actual results, and the
collecting of feedback and farmer contribution to project decision-making. Farmer
knowledge on traditional cultivars can be used to inform researchers at various
stages throughout the project. Combining knowledge of the traits that farmers
value and select for, and data on the genetic diversity distribution is a preliminary
step to formulating development-oriented conservation strategies and value-adding
technologies such as participatory plant breeding. Another means of increasing the
interest and involvement of farmers is by displaying local diversity, through the
use of public visual displays. To increase the participatory element in the area of
technical research, farmers may also be trained to participate in the collecting of
sample materials.

Expected outcome
The activities for the first year of the project are the collecting and analysis of
existing data about the target taxa, the target area and any related information, the
review of existing ex situ collections, the surveying of the area and zones selected,
the training of local extension workers in surveying farmers and areas related to
gender issues, and finally the coordination of sampling approaches with needs of
other project team members, particularly the social scientists. The activities of the
second year include the final selection of sites and fields by integrated teams which
include farmers, the collecting of sample materials, the continuation of the
processing, analysis and cataloguing of data, interpretation of evolutionary forces,
and the dissemination of information and collecting of farmer feedback.

Continual monitoring of population size and trends in geneflow is necessary to
expose changes in the distribution of genetic diversity, as well as the forces which
contribute to the process of genetic erosion. An important task for population
geneticists will be to determine whether conservation strategies act to slow these
processes or inadvertently reinforce them. In particular, participatory plant
breeding (PPB) techniques must be carefully monitored for the impact they may
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have on genetic diversity at the farm level. If PPB techniques are to play a role in
the conservation strategy, their impact on the diversity within populations, as well
as for the total diversity of the region or the entire landrace, must be measured. This
will involve collecting baseline data to provide information for future comparison,
and the monitoring of both the improved and the adjacent populations.
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Measuring environmental selection factors and farmer decision-
ma king - Summary of Working Group No. 3

Group participants: Dr Peter Goldsworthy
Mr Muzaffer Isik
Dr Ramon Las tra
Ms Elinor Lipman
Ing. Ricardo Sevilla Panizo
Mr Luis Manuel Arias Re yes
Dr Awegechew Teshome
Dr Luu Ngoc Trinh

Introduction
Environmental factors were seen specifically by the group as those factors, both
natural and managed, which affect the conservation and use of plant genetic
resources. One of the principal uses of environmental data in the context of the in
situ project is to characterize the spatial and temporal variation of genetic diversity.
Collecting and analysis of environmental variables will indicate the influence of
environmental change on cropping patterns and intraspecific variation in selected
crop species. Furthermore, an examination of both natural and managed
environmental selection factors can be used to determine an optimum sampling
strategy of plant genetic material, and to understand the bases of environmental
adaptation in crop plants.

Several general principles should guide the development of the project
procedure. First, a methodology must be defined for data collecting, which
includes the definition of the unit/strata of measurement (e.g. the field, community,
ecosystem, landscape). Second, farmer's knowledge should be of key importance
throughout the project. Because one of the main goals of the research is to
understand the decision-making process of the farmer, obtaining the farmer's
opinions on critical and limiting factors is essential. Therefore, a strong emphasis
should be placed on the description and monitoring of both the factors that the
farmer judges to be important, and the methods the farmer would use to overcome
these limitations. The third principle that was agreed upon was the necessity of
monitoring of changes over time. An important part of the project will be to
determine which factors are changing and what indicators can be used to evaluate
them.

Procedure
The first step of the methodology is identifying existing sources of data and tools
for analysis. Because collecting primary environmental data is not a main part of
the in situ conservation project, it is necessary to make a survey of existing
environmental data from other institutions. The use of available environmental
data may involve the use of GIS methods for analysis. Established ecoregional
projects using GIS already exist in different parts of the world (e.g. CONDESAN,
Consorcio para el Desarrollo Sostenible de la Ecoregion Andina; AHI, African
Highlands Initiative; DM1, Desert Margins Initiative). Many of these coincide with
the regions in which the in situ conservation activities will be conducted, but may
have to be adapted from such large scale to local site conditions.
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The second part of the procedure will involve describing site characteristics, and
collecting data on environmental factors. Environmental factors can be classified as
abiotic or physical factors and biotic or biological factors (which includes human
factors). While only the most important factors are listed in the following
paragraphs, the list may be reviewed and made more comprehensive depending on
the country context, the information that is already available, the project time
constraints, and most importantly on farmers' opinion of critical or limiting factors.

It is extremely important that the factors to be measured be limited to the
smallest number possible that still achieves significant results. Researchers together
with farmers need to first determine what are the major physical and biological
processes that are limiting the farmers' production system and concentrate on
measuring these factors only. This limiting process starts first with understanding
what the farmer perceives is limiting his or her production and what methods he or
she uses to cope with these limitations. These factors may range from the soil type
and the degree of insect resistance to the availability of irrigation and proper
facilities for processing and storing. The group listed some important physical and
biological factors. The items which follow do not include all factors. They are
presented only as a starting point for the research and farmer, with the idea that the
list would be reduced or modified to a few key measurable factors identified by
farmers as factors which are limiting production and crop quality.

Physical environment factors include the site description, the geomorphology of
the area, and information on the local soil and climate. Site descriptions will
include the location name, the latitude, longitude and altititde, while geo-
morphology analysis will look at the land forms, slope and field size (considering
that the basic unit is the field). For soil it is important to look at the soil type (cf.
International classification), soil fertility (low/medium/high), erodability
(low/medium/high), soil physical characters including texture, consistency and
structure (cf. soil triangle), the thickness and depth of soil horizons, (A, B and C
horizons) and the soil pH. The important climate variables include the temperature
(max/nun/annual mean) and the type, frequency and distribution of precipitation.

There are two notes that should be made about collecting data on physical
factors. The first is that in many cases the length of the growing season may be
used to express the integration of climatic factors which influence crop
development and adaptation. Other important factors which should be recorded
include seasonal stress, the length of spring drought, the soil water potential during
the growing season, and the occurrence of 'catastrophic events' such as hurricanes,
which have an important impact on crops.

The next category of data to be collected is on the biotic factors, including the
natural vegetation, the crops, diseases and pests, weeds and farming practices.
Important data on crops include the genus, species, landraces, improved varieties,
wild relatives and wild species (this should include the local names when
available). Also important is information on diseases and pests. Diseases should be
characterized by the pathogen type (fungus, bacteria or virus) and the degree of
damage they cause on a scale of 1-9. Pests should also be characterized by type
(insects/mammals) and the degree of damage they cause. Weeds may be identified
by their common name, local name, and/or botanical name, and be characterized
for their aggressiveness on a scale of 1-9.

The managed factors which should be analyzed include the other crops grown
(with relation to their impact on the crops selected in the project study), and the
local level of technology. The information necessary on other crops includes
whether they are main or subsidiary crops, the species, and whether they are local
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or improved. Technological variables include the availability and use of
agricultural chemicals (fertilizers, pesticides, herbicides), the type of irrigation
system(s) used, the equipment used in land preparation, weeding and harvesting,
the seed sources and exchange mechanisms, and finally the storage facilities and
methods for food and seed.

The third step of the project will be monitoring the changes in environmental
factors over time. For each factor, starting from a baseline value at time of initiation
of the project, indicators must be monitored at regular intervals. The length of the
interval requires further discussion as well as the input of contextual information.
Important variables to monitor include the percentage of soil organic matter, the
depth of the pertinent soil horizons, and the soil pH, the percentage of land covered
with vegetation, and the changes in crop populations and the distribution of genetic
diversity (this will be covered more extensively by working group no. 2). Other
important variables are levels of technology (the type of energy used, the use of
hand labour), the income levels, and the cropping system (the percent main crop,
the percent subsidiary crops and the percent of new crops). Two final variables that
are susceptible to change are the levels of gender participation which includes the
number of men and women, and the number of working days per individual, and
the levels of farmer participation in the project which can be measured by the
percentage of people and the number of working days per individual. As
mentioned above, selection of a minimum set of key variables will depend on a
preliminary investigation of farmer perceptions of limiting variables for crop
production and quality.

Outcome
The research outcome will be the identification of data sources and tools for
analysis, collecting of the data already available, the identification of appropriate
units of analysis, the description of the biotic and abiotic factors that influence
farmer decision-making, the effect of changes in the natural and managed
environment on the distribution of genetic diversity, and the decision on which key
limiting factors to measure throughout the project. In addition, appropriate time
intervals and indicators, to assess changes in environmental factors will be
developed and applied to the project research. The monitoring of changes in
environmental factors will be especially important for the comparison of farmers'
fields that have been modified by PPB and other value-adding techniques.
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Measuring farmer agromorphological character description and
selection criteria/techniques - Summary of Working Group No. 4

Group participants: Dr Zemede Asfaw
Mr Istvan Mar
Ms Julia Ndung'u-Skilton
Dr Jean-Louis Pham
DrM.P. Upadhyay
Dr David E. Williams
Dr Roger Zangre

Introduction
Data collecting and the identification of crops based on agromorphological
descriptions are essential components of mapping plant genetic diversity.
Agromorphological descriptions provide a wide-ranging and relatively inexpensive
means of collecting baseline information on the distribution of genetic diversity.
Based on the information gathered from agromorphological descriptions, further
laboratory testing can contribute to the assessment of specific genetic relationships.
In addition, agromorphological identifications can be used within a broader context
to look at the distribution of diversity among larger genetic populations. Another
valuable outcome of understanding farmer selection criteria is the insight it gives
into the farmer motivations and techniques for preserving certain genetic traits.
Developing a methodology for measuring agromorphological character description
and determining selection criteria and techniques is therefore a necessary step
toward developing in situ conservation strategies.

To improve the exchange of information on agromorphological character
description, and to promote the standardization of the selection criteria and
techniques, project participants must develop a minimum dataset which can be
collected and shared among countries. This minimum dataset should be
accompanied a country-specific dataset, which covers the social, economic and
environmental factors which are specific to the country in which the project is
taking place.

Prior to the collection of information, there should be an orientation of national
staff toward project issues, and the development of a multidisciplined research
team. Team members should be drawn from national project partners, as well as
formal and informal local institutions. IPGRI should take the responsibility to link
and coordinate the project at international levels, particularly with international
agricultural research centres. Farmers must also be informed about the research,
and given the opportunity to participate and to influence the design of the project.
To facilitate this process, the format of the project should be translated into the local
language, and the project activity timeline developed in accordance with farmer's
agricultural calendars. Agricultural calendars will also ensure that researcher's
observations are being made at the critical times.

Procedure
The first step of the research involves developing methodologies to sample farmers
and fields, and identifying the sites to be surveyed, the farmers who will
participate, and the important crop varieties on which to focus attention. To
understand the various influences on farmer decision-making and trait selection,
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sampling strategies must be organized with respect to both environmental and
socioeconomic factors, and information collected on both cultivation and cultural
practices. The data collecting format should be tested initially and then finalized
according to the results obtained. While the most important information will be
collected through interviews and participant observation on farmer's fields, this
should be supplemented by on-station research and laboratory testing. Depending
on the data collected, it may be important to periodically re-examine the
appropriateness of the selected sites to make sure that they meet the criteria
envisioned by the project.

To ensure efficient collection of data, researchers should draw up a check list
with farmer input which contains a fairly comprehensive list of agromorphological
traits for each of the selected crops under study. Both modern and traditional
varieties should be represented in the selection. Included in this checklist will be
questions on how many crop species and crop varieties are being cultivated by
farming communities in the ecosites, the landraces that have been grown in the
past, and the general biotic and abiotic stresses on the ecosites. In addition, there
should be questions about how farmers differentiate landraces, and what the
various uses are of the named varieties.

Detailed information on the traits which farmers value in their crops can be
collected through both group and individual interviews, and through participant
observation. Researchers should ask both open-ended and closed questions on the
local name of the variety and its meaning, the traits used by farmers to distinguish
between and select varieties, the traits that farmers like and dislike, and what they
know about other traits. The criteria for selection may vary according to the
socioeconomic context or according to the gender of the farmer. Therefore, it
should be determined who is reponsible for selecting the trait, when in the cycle it
is selected, and any gender associations with the use of production of the crop. To
verily farmer's selection criteria and techniques, researchers may observe the
physical expression of the traits in farmer's fields, as well as the process of farmers
actually doing the selection. In addition, it may be possible to design simple
experiments to be performed in field stations.

Outcome
In the first year, multidisciplinary teams will be developed and sampling strategies
devised. The data collecting format will be tested, revised if necessary and
finalized. Data regarding the farmer classification, preference and selection of both
varieties and traits will be collected and compared with the genetic diversity that is
observed in the field. Lab and on-station experiments will be conducted to verify
farmer selection criteria and techniques. Results will be analyzed and disseminated
among project partners and other country participants.

The information generated by this research has a number of potential uses.
Agromorphological character descriptions may be used as the first step in mapping
the distribution of genetic diversity as well as the genetic dynamics within and
among populations. In addition, information on the traits that farmers value and
the methods used for trait selection may feed directly into the development of
value-adding technologies, including participatory plant breeding strategies.
Because the most important knowledge regarding in situ conservation is held by
farmers themselves, clarifying the reasoning behind farmer decision-making will
promote the development of conservation strategies and measures to ensure the
increased use of traditional varieties.
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Measuring seed/germplasm exchange and storage systems, and
genetic diversity - Summary of Working Group No. 5

Group participants: Dr Jwala Bajracharya
Dr Didier Balma
Dr Paula Bramel-Cox
Dr Toby Hodgkin
Ms Anke van den Hurk
Dr Robert Trip p
Dr Roberto Valdivia F.
Dr Melaku Worede

Introduction
Seed and germplasm exchange and storage networks play an important role in the
distribution of genetic diversity as common mechanisms by which new genetic
material is introduced into populations. Currently, there is only a vague under-
standing about the ways in which these mechanisms work. The goal of research is
therefore to understand the process by which seed/germplasm is stored and
exchanged, and to measure the associated impact on the distribution of genetic
diversity. The group focused on outlining a general project procedure for measur-
ing seed/germplasm exchange and storage systems that drew upon the experiences
of Peru, Burkina Faso, Ethiopia and Nepal. In their report, the group stressed that
the development of a more standard procedure would be difficult since the country-
specific regional, cultural and crop characteristics must be accounted for in all parts
of the project. Following the discussion of initial procedures is a more in-depth
look at the methodology of the project, in which seed management is broken into
components and the types of data to be collected are described.

Procedure
There are five general phases in the project procedure. The first step involves
gaining a basic understanding of the socioeconomic and environmental factors that
influence seed/germplasm exchange. This involves collecting contextual
information on the crops grown, the various crop uses, the local and regional
markets and the local cultural practices. The second step is selecting the actors who
will participate in the project. These will include local agents and informants,
farmers, and a team of scientists and field assistants. Local agents and key farmers
will be involved in various project activities including the identification and
selection of field sites. The third step of the project is the training of all project
participants. Training needs must be carefully conceived and must extend from
policy-makers to scientists to grassroots workers, to enable greater project
participation. The fourth phase of the project is data collecting, which will occur in
two stages. The first will consist of an overview survey which will be used to
understand the range of exchange and storage practices, and to generate fOcus
points for more specific survey questions. The second part of data collecting will
involve the specific documentation of farmer practices and an analysis of the
farmer's basis of conservation. The data collected must be of two types; the first
should be a specific sample of seed which will be used for genetic testing, and the
second will be information on the farmer activities which relate to seed selection.
After the data have been collected, there must be an attempt to integrate this



52 In s/tu CONSERVATION ON-FARM - DATA COLLECTING & ANALYSIS

information on farmer selection practices with the scientific data on the distribution
of genetic material. The fifth phase will be the design of practical steps which will
merge conservation practices from scientific and farmer perspectives. The study
will be placed in the context of a broader perspective, and attempts will be made to
look at the implications for genetic populations. In addition, farmers and
researchers will begin to design conservation strategies, including the development
of techniques to add value to traditional varieties using the mechanisms of seed
management and exchange.

The analysis of seed management systems may be broken down into several
components (Fig. 1) to facilitate collecting of data. These components include the
(1) farmer's field, (2) seed sources, both internal and external, (3) seed flow, and (4)
the field after seed management processes (storage, selection, etc.) have taken place.
Some of the information gathered in various components will overlap, but this can
be used for comparisons.

Seed management
Acquisition
Diffusion

Storage/Selection

Farmer's
field

Local grain markets

Community seed banks

Semiformal and formal
NGOs

Government
Commercial

Fig. 1. Components of seed management.

The types of information which may be collected from the farmer's field fall into
a number of subcategories. These categories include information characterizing the
field itself, the management of the seed field, and the seed selection process. The
data to be collected on the field include questions on the number and distribution of
fields, the location, size and isolation of the field, the nature of subdivisions within
fields, the ownership of the field, the gender roles and responsibilities associated
with the field (who takes decisions, is there outside advice?), and whether there are
separate fields maintained specifically for the production of seed. Issues that are
important to the management of seed fields include questions regarding the
agronomic aspect of management (compared among crops), the presence of
associated crops, plants and wild relatives, the variety mixture, and who is
responsible for management decisions. Finally, questions to be asked relating to
seed selection include which characteristics are selected for, who does the selecting,
how the selection is done, and when it takes place.

The second broad category of data to be collected relates to seed management.
This information will also fall under three subcategories which include the
acquisition of seed (or seed source) the diffusion of seed (or seed flow), and the seed
storage/selection processes. Information of this type can be collected through the
use of in-depth interviews, detailed surveys, and direct observation of storage and
selection practices. The data to be collected from seed sources should cover seed
obtained from the farmer's field (own seed), and seed obtained from other farmers

Farmer's Other farmers

field
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(for cash, as a gift, barter, labour exchange, or customary exchange). Other
important seed sources include returning migrants, community seedbanks, formal
seed provision (from government, NGOs and commercial suppliers) and grain
markets. The questions that fall under the second subcategory are designed to
generate information about the mechanisms of seed flow and diffusion. These may
include the source of the seed (it may be necessary to trace the seed to its origin),
the name of the variety, the frequency with which the variety is acquired (it is
particularly important to ask about specific instances), why the seed was acquired
(whether to obtain a new variety, because of a problem with seed management, or
because of a poor harvest, etc.), and why this source was used (advantages and
disadvantages). Also important are what quantity of seed is acquired, what are the
terms of acquisition, and on what date was the seed acquired.

The final subcategory of questions relates to the seed storage and selection
practices. Questions about storage practices should include whether seed is stored
separately from the crop, whether seed is stored by variety, and who is responsible
for storage. Other questions are the length of time the seed is stored, the methods of
storage, the seed quality (insect damage, and the percent moisture content), and the
quantity of the seed which was stored. It may also be necessary to inquire into off-
farm storage practices, and more specifically into the management practices of local
or national seedbanks. To understand the processes of selection it is important to
find out who is responsible for selection (whether there are gender roles and
specialists), what are the times of selection, what are the location and methods of
selection, and what are the characteristics used. Other questions include whether
variety identity is maintained in selection, if seed is acquired off-farm how is it
selected and who does the selection, what happens to excess seed, and what is the
seed quality (germination and percent moisture content).

Finally information must be collected for a second time on the farmer's field to
determine the impact of seed management. The most important question to be
addressed is what proportion of the seed stock is sown. In answering this question,
researchers may look at the character of the plot size, land availability, and the
labour availability, and what percentage of the seed must be planted, whether there
are other risks or other reasons behind the proportion selected.

Outcome
During the course of this project, contextual environmental, economic and
sociocultural information will be gathered, teams drawn up and trained, and a
broad survey conducted to help select sites for more detailed research. Once sites
are established, more in-depth data will.be gathered on the various components of
seed sources, seed diffusion, and storage and selection practices. These data will be
analyzed and compared with scientific data in order to draw parallels between
farmer management, storage and selection practices, and visible patterns in the
movement and distribution of genetic diversity.

The information generated by this research and the links between farmer
selection, seed exchange and the actual distribution of diversity can be used for the
development of in situ conservation strategies. With extensive knowledge of farmer
management practices and existing processes of seed and germplasm exchange,
methods can be developed for improving seed markets, storage and exchange
systems. Existing systems of seed and germplasm exchange can also be
incorporated into value-adding strategies. For instance, new genetic material.,
developed through participatory plant breeding techniques, may be fed into the
informal seed exchange systems to achieve wider diffusion.
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Participatory plant breeding, adding value, and the effect of
agricultural policy on genetic diversity of crops
- Summary of Working Group No. 6

Group participants: Dr Ahmed Amri
Dr Salvatore Ceccarelli
Dr Laszo Holly
Mr Nguyen Ngoc De
Dr Antonio Onorati
Dr Kenneth W. Riley
Dr Bhuwon R. Sthapit
Dr Anil Subedi
Dr Bertalan Szekely

Introduction
The success of in situ conservation strategies will depend on how well they identify
the factors that affect farmer decisions to maintain local cultivars and develop ways
to assist the continued selection of local landraces. Value-adding techniques may
be an important means of augmenting the attributes of traditional landraces and
contributing to their conservation through promoting their increased use. Several
options were discussed for adding value to crop genetic resources. These included
Participatory Plant Breeding (PPB), market measures and incentives, policy
measures, and other non-breeding approaches such as improving processing
techniques and creating consumer awareness of the value of traditional foods. The
Group only had time to discuss PPB. The effect of other market and non-market
methods and agriculture policies for adding value was addressed in more detail by
Working Group 1.

PPB may be defined as the selection by farmers of genotypes under target
environments, or as farmer participation in the development of breeding strategies.
The flexibility of the definition is important because it encompasses varying degrees
of farmer ownership of the breeding process, implying that PPB techniques may be
applied and adapted to the level of technological expertise and interest of the
farmer. PPB aims at assisting farmers in improving their crops in ways appropriate
to their needs. It is a cyclical and dynamic process which uses genetic materials as
they have been adapted by natural and human selection.

PPB operates on certain assumptions, which include the ideas that diversity and
improvement may both be reconciled and augmented by using these techniques, that
there will be farmer willingness to participate in PPB activities, and that PPB can be a
dynamic form of in situ conservation of landraces. There are several benefits to the
use of PPB as a strategy for adding value to on-farm genetic diversity. A PPB
approach which uses traditional landraces as the source of genetic material for crop
improvement symbolizes a balance between the two goals of maintaining genetic
diversity and improving crops according to the needs of farmers. This balance is
essential to adoption of conservation strategies, as it determines whether they are of
actual value to farmers. Another benefit is that farmers are already practising trait
selection in the production of their crops. Farmers participate in active breeding for
sorghum, maize and other cross-pollinated and vegetatively propagated crops, as
well as passive breeding when maintaining varieties of self-pollinated crops. PPB
techniques can be used to supplement traditional farmer knowledge and selection
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practices, as well as to provide farmers with genetic material which they may be
lacking. Finally, PPB strategies can be used in almost any environment to facilitate
the adoption of developed varieties.

Procedure
The methodology proposed for improvement of landraces is based on introgression
of some useful traits without major change in the landrace genetic structure for
other traits. One general principle is that PPB activities should all be collaborative
efforts between researchers, breeders and farmers. The first step in the procedure is
the characterization and zoning of agro-ecosystems, which will be carried out with
participatory methodologies. This information, along with the amount and
distribution of genetic diversity, the nature of farming systems, and the structure of
local communities, will inform the selection of project sites. The next step will be
the collective identification and needs assessment, which will also be based on
farmer participation. Methods such as Participatory Rural Appraisal (PRA) and
focus group discussions can be used to identify the traits or characteristics that
farmers value. This will be followed by an identification of both the key crops to be
studied and the farmers willing to host PPB activities. Some suggested methods for
identification of participating farmers include soliciting nominees from the
community, or approaching farmers who are well known as suppliers of seeds.

There are several considerations that require attention throughout the
implementation of the project. The first is that back-up measures to PPB activities
should be provided by formal breeders, and by other in situ and ex situ conservation
strategies. The second consideration is that FF13 strategies are not appropriate in all
contexts. Although PPB is not limited to target environments and can also be used
in high-production areas, these strategies are most useful when there is a lack of
available genetic diversity for farmers to work with. The third consideration is that
there should be gender involvement and representation in all activities. This is
especially important when identifying farmers who will act as project participants.
The final consideration is that farmer input must be constantly be fed back into the
project activities, and should determine the trial management.

The implementation of the project will follow the following general procedure.
After assessment of the landraces, base populations will be provided by formal
breeders in the form of heterogeneous populations of local genepools matching the
majority of farmer-selected traits. These populations will be developed from crosses
with landraces as recurrent parents. Identification by farmers of their preferred.
traits will be followed by farmer selection in the target environments. Individual
selection decisions (ascertained through observation) will be compared with group
selection (which can be assessed using a farm walk). Farmers will be involved in
the post-harvest selection of seeds, for which the cycle of research will be repeated.

Because PPB is a cyclic and dynamic process, it is important to continuously
monitor project impact on the local distribution of genetic diversity. One risk is the
possibility that new varieties developed through PPB will completely displace the
alleles of local landraces. A cost-benefit analysis will allow researchers to determine
whether there are positive, negative or neutral impacts, and proceed with the
project or re-strategize accordingly. The information that must be collected to
measure the impact of PPB includes the number of varieties developed per
household or village, the types of choices offered for complex, diverse and risk-
prone conditions, the rate of adoption of new varieties within a farm and among
farms, and the attitude of farming communities toward PPI3. In addition it will be
necessary to take measurements of genetic diversity at the household and village
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level, to look at patterns of seed diffusion and to map crop production using
Geographic Information Systems.

/
Selection by farmers in target

environments

Fig. 2. Project procedures.

In addition to PPB, other approaches to adding value should be assessed. The
first is the creation of market-based value-adding measures. Such measures may
include the support of local markets, in addition to the promotion of traditional
crops and PPB varieties at local, regional and national markets. - Activities to
accomplish this include increasing users' awareness of the quality and nutritional
value of traditional foods, promotion of agrodiversity fairs and exhibitions,
development of high market value varieties and research into improved food-
processing techniques. Another approach to adding value is through the creation of
policy measures. Activities to support the creation of policy measures include the
identification of policy constraints and incentives (legal, institutional, market and
non-market), and the proposal of changes to policies detrimental to landrace
diversity. In addition, frameworks should be developed for the legalization and
institutionalization of PPB procedures, as well as regulation of new seed materials.

There are other non-breeding value-adding measures which may be pursued.
Because of time constraints, the group was not able to discuss these in depth.
However, they are based on finding agricultural packages with low costs and with
significant economic returns such as the use of seed treatment and weed control.

Outcome
The project will assess and implement various methods of adding value to
traditional landraces. To implement PPB strategies, agro-ecosystems will be
characterized and zoned, there will be participatory selection of the farmers
involved in project trials, as well as participatory assessment of needs and
identification of problems. The key crops to be studied will be decided upon, and
heterogeneous populations will be supplied to farmers. Farmers will make their
selection decisions which will be recorded by researchers. To measure the impact of
PPB, research will be conducted on the rate of adoption within and among farms,
the level of seed diffusion, and the level of increase in varietal diversity. Other
strategies will be assessed and developed for adding value, including market and
policy measures.
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Synthesis and summary

Devra Jarvis
IPGRI, Rome, Italy

Introduction
The two major objectives of this meeting were: (1) to discuss and decide upon what
data needed to be collected to link farmer decision-making to genetic diversity, and
(2) to discuss methodologies for adding value to local cultivars. Addressing these
objectives included defining the basic units or strata of measurement, the timing for
collecting of these unjts or strata, and their aggregation over space and time.
Decisions were also needed on how to measure and analyze these units or strata
from information collected from the farmer (farmers' perception) and from data
measured in the field. Addressing these objectives also included formulating a
project implementation plan, which defined whether the data or information were
being collected for a survey, for research, or for conservation management of
genetic diversity. Discussions also arose on several additional issues: the impact of
value-adding methods on genetic diversity over time, the necessity of limiting data
collecting to the smallest but significant amount, and the need to develop
orientation and training materials for the different actors in the project.

Units of measurement
The participants decided that the basic unit to be sampled for each group would be
centred on the farmers' management units. For the group interested in
socioeconomic and cultural influences on farmer decision-making, the basic unit
was defined as the household. For the population genetics group and the group
examining environmental selection factors, the basic unit of measurement was
defined as the farmers' field (or plot), if the farmer's unit of management was his or
her field. For the working group concerned with measuring farmer
agromorphological character description and selection criteria, the basic unit was
defined as the farmer "named variety". Finally, for the group examining the
seed/germplasm exchange and storage systems the basic unit was defined as the
farmers seed sample (Table 1).

The groups agreed that the basic units or strata would then be aggregated in
space and time. For the group concerned with sociocultural and economic factors,
the basic unit of the household would be aggregated from the household to the
community and then to the market. For the groups concerned with measuring the
population structure and the agro-ecological influences on the farmers' field, the
field would be aggregated to fields within the farming community and then to
fields outside the community and across the landscape. Likewise, the farmers'
name variety would be aggregated into the farmer's population of this variety,
which would in turn be aggregated into all populations of the same named variety
within the community and then with populations of farmers from different
communities along the landscape. Aggregation of the farmers' seed sample would
start with a single household's seed sample, which would be aggregated with seed
samples from other farmers within the community of the same named variety and
then from seeds outside the community.

Aggregation of samples over time was determined by sampling intervals. The
majority of the groups decided that at minimum there should be sampling at years
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1, 3 and 5 of the project. In addition, the group dealing with environmental factors
decided that more sampling might be necessary is there were distinct changes in
environmental conditions on a yearly basis. All groups decided that a diagnostic
survey was needed first before final site and household selection was made. This
"diagnostic" sampling was preliminary to sampling at year 1 (Table 1).

Table 1. Basic samplinq of units/strada and aggregation of units/strada in time and space

Farmer perception data and measured data
Information to be collected was classified into two categories: information on (1)
farmers' perceptions and (2) measured data (Table 2). The groups agreed that
farmer perception data needed to be segregated by gender and where necessary by
age and ethnic groups.

Farmer perception data of the sociocultural/economic situation included
farmers' perception of the value of their named varieties and their reasons (cultural,
economic, biological and environmental) for maintaining these varieties. The group
concerned with population genetics was interested in obtaining farmers'

Factors Basic unit
ggregation in

space Sampling intervals
Socioeconomic,
cultural, biological

the household
(maybe divided by

household
community

Diagnostic
Year 1

influences gender/age group) market Further discussion
needed

Population structure/ the farmer's field farmer's field Diagnostic
breeding selection community Year 1
factors landscape Year 3

Year5
Environmental the farmer's field farmer's field Diagnostic
selection factors community Year 1
(natural and landscape Year 3
managed) Year 5

May require more
frequent sampling

Agromorphological the farmer's named named variety Diagnostic
characters variety population Year 1
description and populations of Year 3
selection criteria different

farmers within
the community
populations of
farmers from
different
communities

Year 5

Seed/germplasm the farmer's farmer's Diagnostic
exchange and seed/germplasm seed/germ- Year 1
storage systems sample plasm sample Further discussion

seeds from
within the
community

needed

seeds from
outside the
community
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perceptions of the farmer's population management unit, farmers' perception of
isolation distance between fields, and their perception of breeding systems. The
agro-ecology group requested farmers' perception of their landscape, farmers'
perception of limiting environmental factors, farmer's perception/management
methods of coping with environmental limitations. Extremely important was the
collection of farmers' perception by gender, age and ethnic group on traits used to
distinguish named varieties, and on traits that were either preferred or disliked.
Also to be collected were farmers' perceptions on agromorphological criteria for
selection, farmers' perception of diversity, the number of varieties grown and the
importance of each variety, and farmers' opinions on the critical times to make
observations in the farmers fields. The working group on seed/germplasm
systems determined that information should be collected on the farmers'
management of seeds by gender, the seed source (own seeds, seeds from other
sources), how seeds are extracted, if and why there are specific fields for seeds and
the management of these seeds, seed storage and disease resistance for storage, the
perception on amount of seeds utilized per season, and the farmers' perception of
an effective population size for his or her cultivar.

Measured data can confirm or disprove farmers' perceptions of his or her
surrounding system. Measured data can also add information that (1) may not be
visible to the farmer, (2) may not be within the farmer's expertise, and (3) may be at
a higher spatial or temporal level than the farmer household or community.

In selecting what information to measure, the sociocultural/economic group
divided the data into "group variables" including the size, age composition and
wealth status of the family and "production variables", such as land quality,
irrigation, labour, ownership of animals. The population genetics group decided
that the genetic variables to be measured would depend on the breeding system, i.e.
whether the plant is self-pollinated, outcrossing or vegetatively reproductive.
Sampling should be carried out in farmers fields and in farmers' seed stores and
markets. A minimum of 30 individuals per sample should be gathered. In addition,
the field size and distance between fields should be measured and recorded.
Heritable morphological characteristics need to be measured as well as isozyme
characters in selected cases and field trials carried out. As for number of
agromorphological characters, the need to keep numbers to a reasonable level was
expressed and four to five heritable characters and an equal number of isozyme
characteristics were suggested but no decision made. The question also arose of
measuring the population structure over time, both of populations that had been
modified by participatory breeding activities and of other market/non-market
activities and unmodified farmer populations. The participants suggested that
random samples would be taken of the named landrace from both systems. field
trials would then be conducted and the material evaluated. Environmental factors
to be measured would focus on factors that farmers perceived to be limiting or
critical to plant productivity and quality. In addition, field trials could be set up to
test the effectiveness of farmer's management methods of coping with
environmental limitations. Finally, seed survival rates would be measured as well
as calculations on the total population size over area of the seed or germplasm
supply system.
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Table 2. Basic data to be collected on farmer perceptions and measured data

Major areas

Farmer perceptions (to be
segregated by gender and
different age groups) Measured data

Socioeconomic,
cultural, biological
influences on farmer
decisions

variety value
reasons for maintaining
a variety
social environment
biological environment

group variables (size, age,
wealth, etc.)
production variables (land
quality, irrigation)

Population structure
and breeding system

population management
unit
isolation distance
between fields
breeding system

sample farmers' fields
seed stores
markets
at 30 indiv./sample
measure field size
distance between fields and
farms
heritable morphological
characters
isozymes
field trials
unmodified vs. modified
farmer fields by PPB and
other market/non-market
value-adding activities

Environmental (natural
and managed)

soil type
precipitation regime
topography
disease
pollinators
limiting factors in the
environment to crop
production
management methods
to cope with limiting
environmental factors

measure factors farmers
perceive as limiting or critical,
measure effect of farmer
management methods of
coping with environmental
limitation

Agromorphological traits for distinguishing
named varieties
preferred traits
non-preferred traits
selection criteria
perception of diversity
number of varieties
importance of each
variety
critical times to be in the
field for observation

random samples of named
landraces
characterisation and
evaluation of those landraces
with preferred/non-preferred
traits
field trials

Seed/germplasm
system

management of
seeds/germplasm
seed source (own,
market, relatives)
seed extraction
seed fields
seed storage
seed utilization

seed germplasm survival rate
total population size from
seed sources
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Methods for analysis
Several of the meeting participants presented different methods of analysis for
comparing farmer perceptions and management methods with measured data (see
Abstracts). These included using (1) regression analysis to compare farmer
selection of disease resistance of named varieties to laboratory tests (Teshome), (2)
correspondence analysis comparing named varieties with diversity indices from
molecular markers (Pham et al.), (3) comparison of farmer traits with measured
agromorphological traits using ordination and classification techniques and
discriminarit factorial analysis, (Zangre), (4) comparison of farmer characterization
with field characterization (Castillo-Gonzales et al.), (5) regression analysis of
limiting factors and farmer decision-making to a variety of factors (Cuanalo de la
Cerda and Arias), and (6) comparing seed supply systems with effective population
size (Valdivia et al). In addition, studies were presented comparing environmental
and human influences with genetic diversity data. For example, using multivariate,
bivariate and factorial discriminant analysis to compare diversity of landraces with
agricultural and human factors (Zongo) and cluster analysis to compare diversity
indices of landraces with agro-ecozones (Demissie).

The groups agreed that the first step was to define the purpose of the sample.
Whether the purpose was for a survey, for genetic diversity conservation or for
research for genetic diversity assessment would affect the sampling strategy. In
addition, the groups noted that analysis packages should be standardized so
analyses are comparable across countries. This includes ensuring that data are
collected in a format that is readable or easily transformable for analysis and
statistical packages.

Methodology for research activities
Preliminary to diagnostic and baseline data collecting and site selection, training of
local extension agents/NGOs and scientific research workers is needed in
participatory approaches, semi-structured interviews, identification and use of key
informants, gender sensitivity and other aspects of gathering socioanthropogenic
information. Likewise, both social and natural scientists participating in the
research should receive some basic orientation on population genetic concepts, and
on the ecological data required. A preliminary workshop is needed with geneticists,
ecologists, social scientists and community-based staff attending, and if possible,
with community representatives and participating farmers, to develop an
understanding of the data needed and the work envisaged (Table 3).

Research activities start first with an analysis of the existing data. For gathering
farmer perception data, this is followed by extensive training of local extension
agents and research scientists in participatory methods. There is a need to develop
a handbook on participatory tools for collecting and analysis on genetic diversity
information on-farm. There is also a need to formulate procedures for limiting and
prioritizing data collecting. Methodologies for gathering of farmer perception data
included focus groups, case studies, group interviews, open interviews and
structured surveys, community selection of participants and direct observation.
Direct observation includes an understanding of the agricultural calendar so that
the researcher can be in the field at major points in the farming cycle. A larger
baseline study of both farmer perceptions and measured data is essential before
participant and site selection. This includes a preliminary analysis of
socioeconomic, ecological and genetic data. Data should be put into a format that is
readable for all actors involved including geneticists, ecologists, economics, social
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Table 3. Research activities envisioned
Gathering tarmers
perceptions

analysis of existing
data
training of local
extension workers,
scientists, mahagers
in participatory
methods
diagnostic survey to
generate information
for site and farmer
selection through:
focus groups, case
studies, group
interviews, open
interviews,
structured surveys,
direct observation
defining criteria for
site/farmer selection
establishing minimal
number of farmer
participants, based
on variability within
sites
participant and
researcher
cooperative
site/farmer selection
establish criteria for
limiting data
collecting
ensuring data
collecting format is
compatible for later
computerization with
measured data
random/stratified
random sampling
within selected
farmers, and
collecting of
perception data by
gender and age
qroup

Gatherinq measured data
analysis of existing data
diagnostic survey of
measured data to
generate information for
site and farmer selection
ensuring data format is
readable for geneticists,
ecologists and social
scientists
final selection of sites
establishing sampling
regime, random and
stratified random
collecting germplasm,
field trials, lab analysis,
number of agromorpho-
logical characters and/or
isozyme characters per
individual to measure
recording physical
factors, biotic factors,
other crops planted, soil
samples (per field vs. per
region)
field trials of material to
estimate G x E
interaction
timing collection with
farmers' agricultural
calendar

Comparing tarmers per
ceptions and measured data

formation of a data matrix
across space and time
statistical analysis methods
linking farmers'
perceptions to measured
data
statistical analysis methods
linking farmer
management practices to
field trials
statistical methods linking
management methods with
changes in genetic
diversity

scientists and ethnobotanists. After final selection, germplasm is collected and
analyzed in field trials and by biochemical methods, limiting the number of
characteristics measured. Physical factors, biotic factors, other crops planted need
to be recorded and soil samples taken in conjunction with local soil maps. If soil is
a limited factor to growth then more in-depth sampling of soil in farmer's fields is
required. Collecting of germplasm and socioeconomic and ecological data, as with
direct observation information, needs to be carried out in line with the agricultural
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calendar. Farmer perceptions and measured data can then be compared using
statistical analysis methods: regression, bivariate and multivariate. The seed
supply system and its relationship to population size can be compared.

Adding value
The objectives of the global project include a component of "adding value" to
genetic resources for their sustainable use. Adding value was examined both in
terms of participatory breeding methods and also by market, non-market incentives
and changes in agricultural policy. This includes identifying market opportunities
and constraints for local landraces, and identifying cultural changes and
educational opportunities that add value to local landraces.

The participants commented on the need to understand and identify bottlenecks
in the agricultural systems that decrease the competitive value of local varieties.
This includes evaluating existing literature on case studies where such bottlenecks
have been overcome, i.e. cases where appropriate agricultural inputs become
available, new markets or consumers have been created, problems with harvesting,
processing and storage have been overcome, changes are made in buyer quality
demands such as evenness of product size or colour, agricultural fairs have been
tried, extension workers have been trained in the value of local varieties, and the
removal of agricultural policies detrimental to the maintenance of local varieties,
including subsidies for modern varieties and seed legislature unfavourable to the
promotion of local cultivars.

The effect of adding value on genetic diversity
The participants discussed the need to monitor the effect on genetic diversity of
value-adding practices. Adding value may result in the population size of a
particular cultivar increasing across the landscape at the expense of others.
Increased distribution through the informal seed supply system may also affect the
diversity of a cultivar over time. Participatory plant breeding methods, new
markets, appropriate processing methods, and other value-adding devices may
have the effect of decreasing or increasing the amount of genetic diversity on-farm.
Measuring the effect of participatory plant breeding and other market and non-
market value-adding methods to on-farm genetic diversity over time will require
both (1) baseline information before value-adding methods are employed, and (2)
control areas where value is not added. In practice, this second requirement may be
difficult to achieve given the participatory nature of the project and the concern for
farmer benefits.

Limiting data collecting
A general concern of the participants in each group was how to limit the number of
variables measured, i.e. how to minimize data collecting but still be able resolve the
questions asked within the time and resources available. Before deciding on which
variables to collect, each potential variable should be evaluated on its relationship
to the original question of how population structure and breeding systems,
environmental and human factors affect the amount and distribution of genetic
diversity over time on-farm. If no valid relationship can be found, there is a good
chance that the variable can be eliminated from the list. Questions were discussed,
such as (1) how much household information "typical" of a socioeconomic survey is
relevant to the question of understanding how human factors are influences
changes in genetic diversity over time, (2) how many agromorphological characters
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are needed to show that farmer selection is or is not affecting genetic diversity over
time and how this diversity is being affected, (3) how much ecological data should
be collected to understand how factors from the natural and human-managed
environment were affecting genetic diversity over time, and (4) how many variables
are needed to measure whether value-adding methods are changing the amount of
genetic diversity across the landscape over time.

The group concluded that the procedure for limiting data collecting would start
with farmer consultations. The first step would be to gather information on what
the farmer valued were the important limiting factors in his or her agro-ecosystem.
For agromorphological characters, the farmer would be asked to identify which
characters were important to him or her for variety description, preferred and non-
preferred traits. These traits would then be further limited by the researchers,
depending on which traits were heritable and easily measured. Likewise, for the
abiotic and biotic dataset, numbers of variables to be collected would be limited by
obtaining from the farmer information on which variable he or she perceived was
limiting to the cultivar during life stages (e.g. seedling, mature plant), agronomic
management methods (e.g. weeding, irrigating), harvesting, processing and
marketing. Complementary data would also be collected on the methods used by
the farmer to overcome these critical or limiting factors. Although numerous other
interesting questions, outside the scope of this project, could be answered by
collecting all the variables suggested in the different Working Group reports, the
participants agreed that the temptation to include as many variables as possible
should be avoided and the list of variables kept to the minimum needed to resolve
the issues set forth in the project. The fear of collecting too much data and not
producing any significant analysis led to the statement that if you can do without it,
don't collect it.

Information and training: who, when, how, what
Final concerns of the participants were (1) identifying which information was
needed for whom and in what form, and (2) creating or synthesizing appropriate
training materials. Participants were concerned with how the information collected
and analyzed within this project will be distributed in a form that is useful,
accessible, and relevant to different gender, age and ethnic groups, to farmers,
scientists, managers and to government officials. Whether the information is
collected for a genetic diversity survey, for research, for conservation management,
or for value-adding activities will influence the information product. Accessibility
of information may also require translations from English into French and Spanish
at the national level and into vernacular languages at the community and
household level.

The availability of materials in national and vernacular languages is also a
prerequisite for making orientation and training materials accessible to the different
actors involved in the project. In addition, training needs assessment are needed in
each country at each level, coupled with an assessment of expertise within country.
As this is a global project, this expertise should be pooled and used in the other
countries within the project. Training needs assessment includes not only training
content but also, timing, i.e. scheduling training courses or working groups at times
which are acceptable to different gender, age and ethnic groups, and equity, i.e.
ensuring representation of different interest groups. Understanding who is doing
what in terms of project implementation will help to determine specific training
needs.



SYNTHESIS & SUMMARY 65

The project itself has the objective of building a methodology for on-farm
conservation through the implementation of pilot studies in nine countries. Part of
this process will be the production and refinement of training materials. However,
the group agreed that there is a need now for standardized orientation and training
materials, particularly in participatory methods for on-farm conservation data
collecting. The participants agreed that these proceedings from the 1997
Participants Meeting, particularly the Working Group reports, would be a start in
helping national programmes and IPGRI to formulate training courses that would
be appropriate at all levels of project implementation and project management.
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Participants' recommendations

Introduction
Several issues were brought up by country participants at the beginning of the
conference as the topics which were to be the focal points for discussion and
clarification. These topics included questions on how to measure the impact of PPB
and other value-adding techniques on plant diversity, what are the general project
procedures (sample size, site/farmer location selection methodology), what are the
specifications for materials to be used by more than one group and the measures to
promote international project coordination, what are the steps necessary to initiate a
project taking into consideration the use of limited resources, and what can the
farmer contribute to the project in terms of knowledge and participation. These
questions, some of which were addressed directly by working groups, and some of
which were covered in the final discussion, contributed to the development of a list
of recommendations for the project participants.

Because the development of in situ conservation strategies requires collecting
such diverse types of data, it was concluded by all Working Groups that a
multidisciplinary approach was needed. The methodologies and sampling
procedures should be rigorous from the perspective of all disciplines involved, and
should be of a format that allows the comparison and integration of different types
of data. To facilitate the collaboration between scientific and social researchers,
between all of the project participants ranging from farmers to national project
partners, and between the various countries and international organizations
involved in the project, a set of general guidelines for projects should be accepted
and implemented by all project participants.

The recommendations that came out of the conference can be grouped by theme
into three categories. The themes, which include standardizing research
procedures, improving the dissemination and exchange of information, and
strengthening the project framework as well as the capacity of project participants,
are closely linked and demonstrate some overlap in their means and objectives.
When taken together, they support the common goals of strengthening the scientific
basis of in situ conservation, integrating in situ conservation strategies into national
conservation programmes, and promoting in situ conservation as a viable, global
solution for the conservation of plant genetic resources.

Standardizing research procedures
The recommendations that fall under the first theme of standardizing research
procedures are as follows:

Develop procedures for global harmonization of data and information
based on national contributions
Establish monitoring and evaluation indicators and procedures.

The methods by which to standardize research procedures were discussed
within separate Working Groups and later by conference participants as a group.
The development of a general project procedure, which allows for the synthesis of
multidisciplinary research, was derived from the methodologies proposed by the
separate Working Groups, and is outlined in the final report. Alternate suggestions
for improving the management of information include:
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coordination of data between groups through creation of formats that can be
used by others easily
reporting research format
reporting time frames
ensuring compatibility of data and information to be exchanged.

Improving the dissemination and exchange of information
The second group of recommendations shares the theme of improving the
dissemination of information and the coordination between country participants.
While this theme directly relates to the previous one of standardizing research
procedures, the emphasis in this case is on sharing information. These include:

Accept and disseminate the output of working groups
Accept and disseminate a synthesis report of data, information and
methods generated by Working Groups

Develop a more complete description of projects' global contribution in
terms of products, their content and their users
Strengthen links between country partners - promote the exchange of
expertise and cross-training
Conduct regular regional and global participants meetings.

Some of the suggestions made by country participants which would facilitate the
exchange of information and collaboration are:

publishing proceedings of annual meetings
translating of country reports into English, French and Spanish
ensuring the accessibility of information
sharing reports about research methods and results between countries using
email
distribution of a newsletter among country participants every 6 months
sharing data on specific aspects of in situ conservation
creating an inventory of landraces for each crop under study
developing databases on diversity management by farmers and
communities.

Reports would be made available on an ad hoc basis (in the cases of NepaL
Morocco, Hungary and Turkey) or on a regular basis (in the cases of Burkina Faso,
Nepal and Peru).

Strengthening the project framework and
the capacity of project participants

The last set of recommendations falls under the theme of strengthening the project
framework and the building the capacity of project participants.

Develop more substantial training content at international, national and
local levels
Maintain and strengthen links to other in situ, Participatory Plant Breeding
and conservation projects
Formalize role of scientific and technical advisors
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Strengthen inputs on legal, policy and institutional aspects within
framework of global project and country activities
Ensure IPGRI offices have necessary capacity to support project.

The methods suggested by participants to strengthen the project framework
include measures to improve the training component of the project, and to prioritize
project goals. Methods for improving training, capacity building and project
structure include:

identifying and addressing country participants' long-term and short-term
training needs, with the facilitation and assistance of IPGRI
cross-training among partner countries to capitalize on strengths and fulfil
respective needs
organizing formal courses/workshops on techniques for several countries
promote post-graduate research projects on pertinent topics and use email to
solicit feedback and to exchange research results
provision by international organizations of tools/methods for priority-setting
monitoring and evaluation by other centres (ISNAR).

Along with their recommendations, project participants discussed the
contributions that could be made by project activities at local, national and global
levels. One of the most obvious contributions of the project is the knowledge it will
generate on various aspects of genetic resource conservation. The types of
information which will be developed through research include an increased
understanding of the farmer's perception and traditional knowledge of genetic
diversity, the factors that affect farmer decision-making with regard to the selection
of landraces and the preservation of biodiversity, and knowledge of crop genetic
diversity at various agro-ecological levels in each country.

In addition to the various contributions to the knowledge base, the project will
make other contributions in the form of developing the capacity, the cooperation,
and the concern for effective management of plant genetic resources. At the global
and national levels, project contributions will include increased regional and global
coordination, enhanced institutional capability to conserve agrobiodiversity, the
development of NARS research capacities, and the dissemination of effective
mechanisms for multidisciplinary research. At th local level, project contributions
will take the form of increased in situ conservation of ecoregional plant diversity,
the detection of crop forms with greater value for human use and ecological
response, increased public awareness of the value of plant genetic resources and the
means for preserving them, the empowerment of farming communities and
improvement of living standards, and better use of existing biodiversity.
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Appendix I. List of participants

Burkina Faso
Dr Didier Balma
Institut de l'Environnement et

Recherches Agricoles
01 BP 476 Ouagadougou 01
Tel: +226 319202 or 319208
Fax: +226 319206

Dr Roger C. Zangre
Centre Nationale de Recherche,

Scientifique et Technologique
03 BP 7192 Ouagadougou 03
Tel: +226 365912
Fax: +226 315003 or 319206

Dr Jean-Didier Zongo
FAST
Université de Ouagadougou
03 BP 7021 Ouagadougou 03
Ouagadougou
Tel: +226 307159; 381114 (home)
Fax: +226 307242

Ethiopia
Dr Zemede Asfaw
The National Herbarium
Department of Biology
Addis Ababa University
P0 Box 3434
Addis Ababa
Tel: +251 (1) 114323
Fax: +251 (1) 552350 or 552150
Email Nat.herb@Padis GN.APC.Org.

Dr Hirut Kebede
Biodiversity Institute
Addis Ababa
Tel: +251 (1) 612244
Fax: +251 (1) 613722

Hungary
Dr László Holly, Director
Institute of Agrobotany
2766 Tapioszele
Tel: +36 (53) 380 070/071
Fax: +36 (53) 380 072
Email: lholly@agrobot.rcat.hu

Mr Istvan Mar, In situ Coordinator
Institute of Agrobotany
2766 Tapioszele
Tel: +36 (53) 380 070/071
Fax: +36 (53) 380 072
Email: imar@agrobot.rcat.hu

Mr Bertalan Szekely, Coordinator
Low Input Plant Production Project
Ministry of Agriculture
Budapest

Mexico
Dr Fernando Castillo-Gonzalez
Colegio de Postgraduados
Instituto de Recursos Geneticos y

Productividad
Km 35,5 Carretera Mexico-Texcoco
56230 Montecillo, Texcoco
Tel. and fax: +595 (1) 02 30/1 15 44

Dr Heriberto Cuanalo de la Cerda
CINVESTAV - Unidad Merida
Carr. Antigua a Progreso Km. 6
AP 73 "Cordemex"
97310 Merida, Yucatan
Tel: +52 (99) 812973/ 812931
Fax: +52 (99) 812923
Email: cuanalo@

kin.cieamer.conacyt.mx

Mr Luis Manuel Arias Reyes
CINVESTAV - Unidad Merida
Carr. Antigua a Progreso Km. 6
AP 73 "Cordemex"
97310 Merida, Yucatan
Tel. and fax: +52 (99) 814670
Email: lmarias@

kin.cieamer .conacyt.mx

Morocco
Dr Ahmed Amri
Geneticien et Coordinateur
National des Cereales, INRA
BP 589 Settat or BP 415 Rabat
Tel: +212 (40) 32 18; +212 (40) 32 10
Fax: +212 (40) 26 61; +212 (7) 67 54 96
Email: a.amri@mail.sis.net.ma
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Dr Ahmed Birouk
Labo. Phytogénetique et Biotech.

Vegetale
Hassan II Université, BP 6202
Rabat
Tel: +212 (7) 776788
Fax: +212 (7) 778135/775838
Email: birouk@mail.sis.net.ma

Nepal
Dr Jwala Bajracharya
Division of Agriculture Botany
Nepal Agricultural Research Council
Khumaltar, Lalitpur
Tel: +977 (1) 523040
Fax: +977 (1) 521197
Email: ISCC.Nepal2@cgnet.com

Dr Anil Subedi, Executive Director
LI-BIRD
3/202 Buddha Marg
Nadipur Patan
Pokhara
Tel. and fax: +977 (61) 26834
Email: ISSC-NEPAL1@cgnet.com

Dr M.P. Upadhyay
Division of Agriculture Botany
Nepal Agricultural Research Council
Khumaltar, Lalitpur
Fax: +977 (1) 521197
Tel: +977 (1) 521614
Email: ISCC.Nepal2@cgnet.com

Peru

Ing. Ricardo Sevilla Panizo
Profesor Visitante
Universidad Nacional Agraria La

Molina
Lima
Tel. and fax: +51 (14) 628331
Email: 157:CG18O1 (i.e. do CIP)

Dr Roberto Valdivia F.
Presidente Directorio
Centro de Investigacion de Recursos

Naturales y Medio Ambiente
Apartado 388, Puno
Tel: +51 (54) 353575/352891/366029
Fax: +51 (54) 353182
Email: cirnma@unap.edu.pe;
rova@unap.edu.pe

Turkey
Dr Ayfer Tan
Dept. of Plant Genetic Resources
AARI
P0 Box 9 Menemen
Izmir 35661
Tel: +90 (232) 8461331
Fax: +90 (232) 8461107
Email: aari@service.raksnet.com.tr

Mr Muzaffer Isik
Anadolu Agricultural Research

Institute
P0 Box 17
26001 Eskisehir
Tel: +90 (222) 3240300
Fax: +90 (222) 324 0301

Vietnam
Mr Nguyen Ngoc De
Head, Rice Research Department
Mekong Delta Farming Systems
Research and Development Institute
Cantho University
Cantho
Tel: +84 (71) 831251/830040
Fax: +84 (71) 831270
Email: de%nnde%htct%sarec%

ifs.plants@ox.ac.uk

Dr Luu Ngoc Trinh
National Plant Genetic Resources

Coordinator
Vietnam Agricultural Science Institute

(VASI)
Vandien, Thanhtri
Ha Noi
Tel: +84 (4) 614326 or +84 (34)
845320
Fax: +84 (4) 8613937

Technical Advisers
Dr A.H.D. Brown
Centre for Plant Biodiversity Research
CSIRO Plant Industry
GPO Box 1600 Canberra ACT 2601
Australia
Tel: +61 (6) 2465081
Fax: +61 (6) 2465255
Email: t.brown@pi.csiro.au
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Dr Stephen B. Brush
Department of Human and

Community Development
University of California
Davis CA 95616, USA
Tel: +1(916) 752-4368
Email: sbbrush@ucdavis.edu

Dr Salvatore Ceccarelli
ICARDA
P0 Box 5466
Aleppo, Syria
Tel: +963 (21) 225112
Fax: +963 (21) 213490
Email: s.ceccarelli@cgnet.com

Dr Maria E. Fernandez
Sustainable Development, Women
and Population Service Science
FAQ
B554bis
Viale delle Terme di Caracalla
00100 Rome, Italy
Tel: +39 (6) 57053913
Fax: +39 (6) 57052004
Email: maria.fernandez@fao.org

Mr Timo Goeschl
Department of Economics and Politics
Cambridge University
Cambridge CB3 9DD, United Kingdom
Tel: +44 (1223) 335200
Fax: +44 (1223) 335475
Email: T.Goschl@econ.cam.ac.uk

Dr Peter Goldsworthy
Windover
Higher Batson
Salcombe, Devon
United Kingdom
Tel. and fax: +44 (1548) 842583
Email: 100616.2455@compuserve.com

Dr Antonio Onorati
Crocevia
Via Ferraironi, 88G
00172 Rome, Italy
Tel: +39 (6) 2413976
Fax: +39 (6) 2424177
Email: mc2535@mclink.it

Mr Rene Salazar
SEARICE
Unit 332, Eagle Court Condominium
Diliman, Quezon, Philippines
Tel: +63 (2) 9247544
Fax: +63 (2) 9215432

Dr Awegechew Teshome
Research Fellow, IDRC
250 Albert Street
P0 Box 8500
Ottawa, ON K1G 3H9, Canada
Tel: +1 (613) 236 6163 ext. 2297
Fax: +1 (613) 567 7749
E-mail: ateshome@idrc.ca

Dr Robert Tripp
Overseas Development Institute
Portland House
Stag Place
London SW1E 5DP
United Kingdom
Tel: +44 (171) 3931636
Fax: +44 (171) 3931699
Email: r.tripp@odi.org.uk

Ms Imke Thormann
Via Nicolô V, 34
00165 Rome, Italy
Tel: +39 (6) 630769
Email: leonie@onmida.it

Dr Melaku Worede
Seeds of Survival
Addis Ababa, Ethiopia
Tel: +251 (1) 654520/654975
Fax: +251 (1) 654976
Email: usc sose@padis.gn.ape.org

Donors
Dr Trygve Berg
Project Leader
Centre for International Environment

and Development Studies
Agricultural University of Norway

(Noragric)
P0 Box 5001
1432 As, Norway
Email: trygve.berg@nlhlO.nlh.no
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Dr Moneim Fatih
Project Coordinator
SADC Plant Genetic Resources Center
Nordic Gene Bank
Box 41
23053 Alnarp, Sweden
Email: moneim@ngb.se

Ms Christine Grieder
SDC - Agriculture Division
Moneijoustrasse 28
3000 Berne, Switzerland
Tel: +41 (31) 322 34 89
Fax: +41 (31) 324 16 93
Email: christine.grieder@

deza.admin.ch

Mr Sverre Utne
Agricultural Advisor
NORAD
Royal Ministry of Foreign Affairs
P0 Box 8114 Dep.
0032 Oslo, Norway
Tel: +47 (22) 314400 ext. 521
Fax: +47 (22) 314509
Email: sverre.utne@

oslo.norad.telemax.no

Mrs Beate Weiskopf
GTZ-OE 423
Postfach 5180
Eschborn, Germany
Tel: +49 (61) 96791432
Fax: +49 (61) 96797137

FAQ

Viale delle Terme di Caracalla
00100 Rome, Italy

Dr Mohamed S. Zehni, Director
Plant Production and Protection

Division
Tel: +39 (6) 57055004
Fax: +39 (6) 57056347
Email: Mohamed.Zehni@FAO.ORG

Dr N. Murthi Anishetty, Sr Officer
Plant Genetic Resources Group
Plant Production and Protection

Division
Tel: +39 (6) 57054652
Fax: +39 (6) 57056347/57053152
Email: Murthi.Anishetty@fao.org

Dr H.D. Cooper, Officer-in-Charge
International Conference and

Programme for Plant Genetic
Resources

Plant Production and Protection
Division

Tel: +39 (6) 570 53789
Fax: +39 (6) 570 55533
Email: david.cooper@fao.org

CGJAR representatives
Dr Paula Bramel-Cox
ICRISAT
Patancheru 502 324
Andhra Pradesh, India
Tel: +91 (40) 596161
Fax: +91 (40) 241239

Dr Au Golmirzaie
CIP
Apartado 1558
Lima 100, Peru
Tel: +51 (1) 3496017
Fax: +51 (1) 3495638
Email: A.Golmirzaie@cgnet.com

Dr Jean-Louis Pham
Genetic Resources Center
IRRI
P0 Box 933
1099 Manila, Philippines
Tel: +63 (2) 8450563
Fax: +63 (2) 891 1292
Email: j.pham@cgnet.com

IPGRI - Headquarters
IPGRI
Via delle Sette Chiese 142
00145 Rome, Italy

Ms Julia Anne Dearing
Library and Information Services

Officer, DIT
Tel: 39 (6) 51892216
Fax: +39 (6) 5750309
Email: j.dearing@cgnet.com

Dr Jan Engels
Group Director, GRST
Tel: +39 (6) 5189 2222
Fax: +39 (6) 5750309
Email: j .engels@cgnet.com
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Tel: +39 (6) 51892267
Fax: +39 (6) 5750309
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Director General
Tel: +39 (6) 51892202
Fax: +39 (6) 5750309
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Dr Toby Hodgkin
Principal Scientist, GRST
Tel: +39 (6) 51892212
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Email: t.hodgkin@cgnet.com
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Deputy Director General

(Programmes)
Tel: +39 (6) 51892200
Fax +39 (6) 5750309
Email: rn.iwanaga@cgnet.com
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Scientist, In situ Conservation of

Agricultural Biodiversity, GRST
Tel: +39 (6) 51892414
Fax: +39 (6) 5750309F
Email: d.jarvis@cgnet.com

Ms Amanda King
Etimobotany Intern, GRST
Tel: +39 (6) 51892227
Fax: +39 (6) 5750309
Email: a.king@cgnet.com

Ms Nicky O'Neill
Programme Assistant, GRST
Tel: +39 (6) 51892227
Fax: +39 (6) 5750309
Email: n.o-neill@cgnet.com
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Coordinator
CGIAR System-wide Genetic

Resources Programme (SGRP)
Tel: +39 (6) 51892401
Fax: +39 (6) 5750309
Email: j .toll@cgnet.com

Ms Anke van den Hurk
Associate Expert, DIT
Tel: +39 (6) 51892406
Fax: +39 (6) 5750309
Email: a.vandenhurk©cgnet.com

Mr Dick van Sloten
Assistant Director General
Tel: +39 (6) 51892239
Fax: +39 (6) 5750309
Email: d.vansloten@cgnet.com
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Dr Yawooz J. Adham
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P0 Box 5466
Aleppo, Syria
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Fax: (963-21) 225105 or 213490
Email: y.adham@cgnet.com

Dr Ramon Lastra
Regional Director, AMS
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Cali, Colombia
Tel: +57 (2) 445-0029
Fx: +57 (2) 445-0073
Email: 100431.2103@compuserve.com

Ms Elinor Lipman
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NOTES:

FARMER SURVEY: NUMBER I

Farmer's Name:

Landrace Type:

Speed of Emergence

Level of Emergence

Maturity Level

Pest/Insect Resistance

Yield

Bird Resistance

Compatibility with Crops

Drought Resistance

Straiga Resistance

Biomass Production

Performance On
Marginal Soil

Market Value

Grain Size

Taste

Miling Quality

Beverage Quality

Threshability

Labour Demand

Storability

Quick Medium Slow

Uniform Medium Not Uniform

Early Medium Late

High Moderate Poor

High Medium Low

High Medium Poor

Compatible Non-CompatiblE

High Medium Poor

Resistant Non-Resistant

High Medium Low

Good Medium Poor

High Medium Low

Big Medium Small

Bitter Bland Sweet

Good Medium Poor

Good Medium Poor

Easy Difficult

High Medium Low

Long Medium Short
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Vietnam: Nguyen Ngoc De

CANTHO UNIVERSiTY
MEKONG DELTA FARMING SYSTEMS RESEARCH AND DEVELOPMENT INSTITUTE

CROP GERMPLASM BANK

2. COLLECTION DATA

PASSPORT DATA

(for all crops)

1. ACCESSION DATA

02 Genus

04 Subspecies

06 Donor name

OS Other name or No.

10 Refernce to Publication

01 Accession No.

03 Species

05 Date of last regeneration

07 Donor Number

09 Type of maintainance

12 Original No. by collector

14 Country of collection

16 Longitude of collection site

18 Altitude of collection site

20 Type of sample

22 Other notes

11 Collecting Institute/person

13 Dateofcollection

15 Latitude of collection site

17 Location of collection site

19 Collection source

21 Status of sample
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CANTHO UNIVERSITY
MEKONG DELTA FARMING SYSTEMS RESEARCH AND DEVELOPMENT INSTITUTE

CROP GER)APLASM BANK

2. MORPHOLOGICAL DATA

COLLECTION FORM FOR YAM
Dioscorea sp.

1. GENERAL DATA

02 Year of characterization

04 Planting date (D/WY)

05 Harvesting date (DIMlY)

07 Maturity of tuber

09 Dormancy

11 Direction of twining

13 Branching

15 Density f spines

17 Hariness of stem

19 Onset of leafing

21 Leaf shape

23 Length/breadth ratio

25 Hairiness of lower surface

27 Waxiness of lower surface

29 Spininess of petiole

31 Larnina/petiole length ratio

33 Petiole pulvinus

35 Stipules shape (if present)

06 Tuber

08 Stolonforination

10 Twining habit

12 Plant type

14 Cross section of stem

16 Sites of spines

18 Secondary sprouting

20 Leaf phyllotaxis

22 Leaf type

24 Hairiness of surface

26 Waxiness of upper surface

28 Corrugation

30 Spininess of lamina

32 Petiole coloration

34 Petiole cross section

01 Site of characterazion

03 Evaluator Name

Address
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Household

No :Relation: Age :Gender: Edu. : On-farm Non-farm
level : act. : Act. : % of time

(a) (%) (b) (%)

2

3
4
5

6

7

Notes :(a) Education level : (0) illiteracy.
Elementary school.
Secondary school
High school.
University/College.
Others.

(b) Non-farm act. : (1) Tailor (2) Carpenter
Handicraft work
Black smith
Gold smith
Trader (7) Others.

QUESTIONNAIRE Form : 2

MEKONG DELTA PLANT GENETIC RESOURCES DIVERSITY
CONSERVATION AND DEVELOPMENT PROJECT

Code No

Interviewer Date Province

GENERAL INFORMATION

Interviewee Gender : . . . Age

Hamlet : Village District Province

Education level

Years in crop production

Training attended
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NATURAL CONDITIONS

Total of cultivated area :. . . . ha. Own : . . . ha

Rent in : . . . ha (If rent in, fee ha/year.)

Rent out : . . . ha (If rent out, fee : ha/year)

Soil structure : ( ) clay, ( ) clay-silt, ( ) silt

Acid sulfate soil : ( ) strong ( ) intermediate
( ) slight ( ) non

Saline soil : ( ) Yes ( ) No
(If yes, duration of salinity intrusion from month

to .... month)

Water management : ( ) fully irrigated
( ) partly irrigated
( ) rainfed

Field flooded (months): from . . to

Max. water depth : . . . cm, in

Distance from the nearest canal m

CROPPING CALENDAR

Type of crops Purpose Cropping calendar
Land : : (a) : 1 2 3 4 5 6 7 8 9 10 11 12

Annual crops

Field 1. HYR
TA
Soy bean
Mung bean
Corn

Perennial crops

Garden 1. Orange
Mandarin
Coconut
Durian

* Intercrops under fruit trees:
( ) Sweet potato ( ) Mung bean
( ) Soy bean ( ) Other beans
( ) Cassava ( ) Papaya
( ) Black pepper ( ) Red pepper
( ) Banana ( ) Others

Notes :(a) (1) For eating , (2) For selling
(3) For processing, (4) Others
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TECHNICAL ASPECTS

1. Seed supply system
* Self-supply
Method of seed selection for next crop:

( ) Non-selection (taken random from stock)
( ) Selection from good population
( ) Mass selection

) Selection from individual plant
( ) Pure line selection

) Selecting good lines/varieties from varietal
trials

Method of seed storage : (for rice and beans)
Processing : Drying ( ) sunlight : days

C ) Dryer : hours
Cleaning : ( ) Fan , ( ) By hand

( ) Others
Containers : ( ) paper bags, C ) Nylon bags,

) Jute bags, ( ) Glass bottle
) Tole boxes, ( ) Underground

( ) Others

Criteria of seed quality
% of germination : , % of purity
S of mixture : , S of seedborn

* Seed exchange or buy

Crops: Exchange(1): Source :Amount:Price: Quality : % of
or Buy (2):of seé'ds: :Germ:Puri:Clea:total

(a) (b) (c) (d) (e)

HYR

TRs

Soy bean

Mung bean

Other beans

Corn

Vegetables

Notes : (a) - From other farmer
- From seed company
Percentage of germination : (1) > 80 5

(2) 60-80 S (3) < 60 5
Purity : (1) good, (2) intermediate, (3) bad
Clean : (1) clean (2) intermediate (3) dirty



88 In situ CONSERVATION ON-FARM - DATA COLLECTING & ANALYSIS

2. Land use and cultural practices

2.1 Rice

Items : 1st crop : 2nd crop : 3rd crop

- Area (ha)
- Variety
- Yield (t/ha)

Land preparation
- Ploughing (times)
- Harrowing (Times)
- Pudding (times)
- Flooding (months)

Plant establishment
- Direct seeding (kg/ha)
+ Zero tillage seeding
+ Dry seeding
+ Wet seeding
+ Under water seeding
+ Mixed seeding

- Transplanting (kg/ha)
+ Seeding age (day)
+ Spacing (cm)
+ Seedlings/hill

- Weed control
+ By hand (times)
+ By chemicals (kg/ha)

- Chemical fertilizer application
+ Urea (kg/ha) / times
+ Supper P (kg/ha) / times
+ KC1 (kg/ha) / times
+ Compound fer. (kg/ha) / times

- Organic fertilizer application
+ Amount (kg/ha)
+ Time of application

- Major pests (ranking according to the importance)
+ Insects : 1 2

3. 4.
+ Diseases :1 2

3. 4.
- Pest control

+ APM
+ 1PM
+ Chemicals

- Harvesting activities
+ By hands
+ By machine

- Threshing
+ By hands
+ By machine

- Processing
+ Drying by sunlight/dryer
+ Cleaning by wind or machine
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2.2 Upland crops

Items : 1st crop : 2nd crop : 3rd crop

- Area (ha)
- Variety (Hybrid/Local)
- Yield (t/ha)

Land preparation
- Ploughing (times)
- Harrowing (Times)
- Hoeing (times)
- Zero tillage (yes/no)

Plant establishment
- Direct seeding (kg/ha)

+ Dry seeding
+ Zero tillage seeding
+ Mixed seeding

- In hole-seeding (1g/ha)
+ Spacing (cm)
+ Seeds/hill

- Weed control
+ Non-weeding
+ By hand (times)
+ By chemicals (kg/ha)

- Watering
+ Non-watering
+ Flash flooded (times)
+ By hands with shower
+ By pump (times)

- Chemi6al fertilizer application
+ Urea (kg/ha) / times
+ Supper P (kg/ha) / times
+ KC1 (kg/ha) / times
+ Mixed fer. (kg/ha) / times
+ LimL (kg/ha) / times

- Organic fertilizer application
+ Amount (kg/ha)
+ Time of application

- Major pests (ranking according to the importance)
+ Insects : 1 2

3. 4.
+ Diseases :1 2

3. 4.
- Pest control

+ APM (Alternative Pest Management)
+ 1PM
+ Chemicals

- Harvesting activities
+ By hands
+ By machine

- Threshing
+ By hands
+ By machine

- Processing
+ Drying by sunlight/dryer
+ Cleaning by wind or machine
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INTERVIEW

Why do you practice such cropping systems ?

If only one or two crops are grown for a long time on your
farm, what do you observe ?

Is there any support from government ?
If yes, What kind of support ?

How they affect on PGR on your farm ?

What problems ?
- Cultural techniques and on-farm conservation:
- Crop improvement
- Seed supply system
- Input
- Others : P-R

What suggestions 9
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I. £.A6O USE

DATE

CADM

ACTIVITY AMOUNT (Man day)

Addre

Growngeesson: I / to
Cultivated area

Family

(u) piyment5 for machinw w,wiuulnl labur coal
(b) including todd for hired labor

tired labor

WAGE COST

() (b)

(d/cey1 dongj

errn

Tn.r

(dopI:

i. Land preparation
Pcughing(timo)
tlaowIng(tItn.)

I- Pudling(Iim.$)
Floodin(rnonths)

- Zero VHaçl.(y/n)
Others:

2. Cultivation
iI wi;ljng

Transplanting
+ Seeding
+ Pullir.;
+ Transplsnv rig
+ Inhol.-sesding

3. Weed controling
- By nond

By chemical

ort. apIatior,

Narvertirtg

By hands
By iachine

6. Threshing
Byhanda
By machine

7. Processing
ryng y aunhight

or aryer
Cleaning byvdind
or machire

$. Stonng
Materials

. Markiing
Transport
Other fees
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2. MATERIAL INPUTS

1. Seeds

Fertilizers
- Organic

- Inorganic(chemical)
+ Urea
+ Super P
+ KCL
+ Compount Fer.

Insecticides

Fungicides

Herbicides

- Self-
supply

- Buying
(where)

DATE ITEMS AMOUNT : UNIT COST Notes
PRICE

(kg) Id/kg) (dong)
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3. FARM TOOLS

5-. PROBLEMS

- Total production
- By-product
- Others

4. OUT PUTS

DATE ITEMS AMOUNT HOME SALE PRICE CASH
CONSLJMT ION: INCOME

(kg) (kg) (kg) (d/kg) (dong)

DATE : ITEMS AMOUNT UNIT TOTAL Notes
PRICE COST

(dong
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MONITORING SEED SUPPLY SYSTEM IN TARGET AREA

Sources 1994
(t)

1995
(t)

1996
Ct)

1997
(t)

- High yielding rice
+
+
+

- Traditional rice
+
+
+

- Local crops
+ Corn
+ Soy bean
+Mung bean
+ Sesame
+

- Hybrid crops
+
+
+

- Vegetables
+
+

+
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Collector

Date

Amount of seeds supplied

FORMAL SEED SUPPLY SYSTEM

Company

Province

I I I I
I I I I I
+ + + + +
I I I I I
I I I I I
+ + + + +
I I I I I

I I I I
+ + + + +
I I I I I
I I I I I
+ + + + +

I I I
I I I I

+ + + + +
I I I I

I I I I
+ + + + +
I I I I

I I I I
+ + + + +

I I
I I I I I

+ + + + +
I I I I I
I I I I I

+ + + + +
I I I

I I I I I

+ + + + +
I I I I I
I I I I I

+ + + + +
I I I I I

I I I

+ + + + +
I I I I I
I I I I I

+ + + + +
I I I I I
I I I I I

Form : 4

Sources 1990 1991 1992 1993 1994

FOOD CROPS

- HYR

- TR

- CORN

- SOYBEAN

- MUNGBEAN

- SESSAM

VEGETABLES

- WATER MELON
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(1) Nylon bags (2) Jute bags
(3) Aluminium bags (4) Glass bottles

Form :

Method of seed production and storing -in formal system

Collector Date
Seed company Province

Seed production Seed storage condition

Soures By trans-
planting

By
direct
seeding

Buying
from
farmer

Other MC T

oC

RH Cont.

(a)
(t) (t) (t) (t)

HYR

TR

Corn

Soybean

Mungbean

Notes (a) Containers
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1. From formal system (Laboratory)

HYR

TR

Corn

Soybean

Mungbean

SEED QUALITY

Form 5

Soures grade purity dust weed seed- germi- Grain size Alkali Chalki-
born nation testing ness

S S S L:W:R

Company Province



TR

Corn

Soybean

Mungbean
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2. From informal system (Laboratory)

Farmer Address

Soures grade purlty dust weed seed-: germi-
born :nat ion

Grain size Alkali
testing

Chalki-
ness

L : W: R

RYR
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Global: Imke Thorman, contributor

ACROMORROLOGIcALQ1ARAFERS AND,
FARMER SELECTION

IDENTIFICATION

Country:
Site:
Species
Variety;
Population:
Cropping season:
Fanner:

Characters used by the farmer to distinguish the variety:

Character Heritability
Char1
Char2
Char

Prioritized characters the farmer selects for:

Character Heritability
Char1
Char,
Char

Concerns to which the prioritized characters refer:

rain
drought
soil quality
strong wind
yield
storage
use
taste
disease resistance
earliness
labour availability
fertilizer application

Introgression between crops and their wild and weedy relatives:

not noted
retained
discar1ed
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IDENTIFICATION

Country:
Site:
Species:
Variety:
Population:
Farmer

Cropping season
Character fl(mean)
Character f2 (mean)
Characterf3 (mean)
Character hi (mean)
Character I (mean)
Character 2 (mean)
Character n (mean)
Field size
Planting density
Own seed (%)
Seed acquired in the
village/region (%)
Seed introduction (%)
Isozyme data
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POPULATION

IDENTIFICATION

Country;
Site
Species;
Variety:
Population:
Cropping season:
Farmer;

POPULATION SIZE

Field size (ha) Planting density Total farm surface
(seeds/ha; plants/ha) cultivated

Population 1

Population 2

Population n

SPATIAL AND TEMPORAL ISOLATION FROM NEARBY POPULATIONS
of same landrace or other landrace of same species

Distance Population Variety Spatial Temporal Mode of Pollen
to next isolation isolation pollination viability
field (yes/no) (yes/na)

Population 1

Population 2

Population n
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SEED SELECTION

IDENTIFICATION

Country:
Site:
Species:
Variety:
Population
Cropping season:
Farmer

Seed source:

Own seed (%)
Acquired in the village (%)
Introduced from other region (%)

Seed exchange:

Within one extended family
Between farmers within the
community
With farmers from other
communities

Seed selection for next cultivation cycle:

Special plot only for seed
production
Extracted from a sown area as a
whole
Extracted from a specific part of
the field

Level of seed selection:

Ear/panicle
Grain
Etc.

Time of seed selection:

Prior to harvest, considering also
vegetative characters
After harvest, on basis of
repoductive organs
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Appendix III. Acronyms and abbreviations

AARI
AMS
APO
BMZ

CBD
CIMMYT
CINVESTAV
-IPN
CIP
CWANA
DFA
DGIS

DIT
FAQ
GEF
GIS
GRST
ICARDA

ICRISAT

IDRC
INERA
INERA/
CNRST
IPGRI
IRRI
ISNAR
LI-BIRD
NARC
NARS
NGO
ORSTOM

PGR
PhilRice
PPB
PRA
RFLP
SADC
SEARICE
SGRP
SSA
TCC
VASI

Aegean Agricultural Research Institute
Americas (IPGRI Region)
Asia, Pacific and Oceania (IPGRI region)
Bundesministerium für Wirtschaftliche Zusammenarbeit,
Germany [Federal Ministry of Economic Cooperation and
Development]
Convention on Biological Diversity
Centro Internacional de Mejoramiento de MaIz y Trigo, Mexico
Centro de Investigación y de Estudios Avanzados del IPN
(Incipiente projección Nacional)
Centro Internacional de Ia Papa, Peru
Central and West Asia and North Africa (IPGRI Region)
discriminant factorial analysis
Directoraat Generaal Internationale Samenwerking, the
Netherlands [Directorate-General for International Cooperation]
Documentation, Information and Training Group (IPGRI)
Food and Agriculture Organization of the United Nations
Global Environment Facility
Geographic Information Systems
Genetic Resources Science and Technology Group (IPGRI)
International Center for Agricultural Research in the Dry Areas,
Syria
International Crops Research Institute for the Semi-Arid
Tropics, India
International Development Research Centre
Institut dEtudes et de Recherches Agricoles
Institut dEtudes et de Recherches Agricoles/Centre Nationale
de Recherche, Scientifique et Technologique
International Plant Genetic Resources Institute
International Rice Research Institute, the Philippines
International Service for National Agricultural Research
Local Initiatives for Biodiversity, Research and Development
National Agricultural Research Centre
National Agricultural Research System
Non-Governmental Organization
Institut francais de recherche scientique pour le développement
en cooperation
Plant genetic resources
Philippine Rice Research Institute
participatory plant breeding
Participatory Rural Appraisal
restriction fragment length polymorphism
Southern African Development Community
Southeast Asia Regional Institute for Community Education
CGIAR System-wide Genetic Resources Programme
Sub-Saharan Africa (IPGRI Region)
Technical Coordination Committee
Vietnam Agricultural Science Institute
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