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. I NTRODUCTI ON

1. At its third neeting held in Buenos Aires in 1996, the Conference of
Parties (COP), through decision Il11/11, requested the Secretariat of the
Convention on Biological Diversity (CBD) and the Food and Agriculture

Organi zation of the United Nations (FAO, in collaboration with other rel evant
organi zations, to conduct an assessnent of ongoing activities and instrunents
at international and national |evels based on case-studies and ot her
contributions from Governments, and international and regional organizations.
The assessnment woul d assi st the Conference of Parties, upon the advice and
reconmendati ons of SBSTTA, in setting priorities for its multi-year progranmme
of work on agricultural biodiversity, while avoiding unnecessary duplication
of efforts. At its fourth neeting held in Bratislava in 1998, the Conference
of the Parties reiterated these requests through decision |V/6.

2. The present docunent has been jointly prepared by the Secretariat of the
Convention on Biological Diversity and FAO It provides a synthesis of the
assessnent of ongoing activities and instrunents in agricultural biodiversity
at international and national level. The nain conclusions derived fromthe
assessnent are provided in a note by the Executive Secretary prepared for the
fifth neeting of the Subsidiary Body on Scientific, Technical and
Technol ogi cal Advi ce (UNEP/ CBD/ SBSTTA/5/10) as a basis for the identification
of proposed el enents for the further devel opnment of the progranme of work on
agricultural biodiversity.

1. METHODOLOGY AND SCOPE OF THE ASSESSMENT

3. The Secretariat and FAO have carried out the assessment of ongoing
activities and existing instrunents for the conservation and sustai nabl e use
of agricultural biodiversity, based on:

*  UNEP/ CBDY SBSTTA/ 5/ 1.
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(a) Nati onal reports fromcountries subnmitted to the Secretariat of
t he Conventi on;

(b) Nati onal reports on the inplenmentation of agreed strategi es and
pl ans of action, such as Agenda 21, the d obal Plan of Action for the
Conservation and Sustai nabl e Use of Plant CGenetic Resources for Food and
Agriculture (GPA/PGR), and the d obal Strategy for the Managenent of Farm
Ani nal Cenetic Resources;

(c) A survey of international organizations, inviting themto provide
information on their activities, and to help identify issues that need to be
addressed and possi bl e case-studi es;

(d) Reports frominternational organizations on their policies,
programes and activities on agricultural biodiversity to the Comi ssion on
Genetic Resources for Food and Agriculture (CGRFA) at its seventh and eight
sessi ons;

(e) Resul ts of workshops such as the Wrkshop on Sustai ni ng
Agricul tural Biodiversity and Agro-Ecosystem Functions, held in Rone in
Decenber 1998, and the International Wrkshop on the Conservation and
Sust ai nabl e Use of Pollinators in Agriculture, with an Enphasis on Bees, held
in Sao Paulo, Brazil, in Cctober 1998; and

(f) Research and updating through the Internet and a literature
search, including an FAO background paper on agricultural biodiversity
prepared for the Netherl ands/ FAO Conference on the Miltifunctional Character
of Agriculture and Land, held in Mastricht, the Netherlands, in Septenber
1999.

A draft of the present assessnent was reviewed in Septenber 1999 by a |iaison
group consi sting of experts drawn frominternational organizations covering
the main disciplines of relevance. A list of the major information sources
for this assessnment is provided in annex | bel ow.

4, Agricultural biodiversity is a broad termthat includes all conponents
of biological diversity of relevance to food and agriculture. As noted at the
Wor kshop on Sustaining Agricultural Biodiversity and Agro-ecosystem Functions,
it enconpasses the variety and variability of aninals, plants and mcro-

organi sns, at the genetic, species and ecosystem | evels, which are necessary
to sustain key functions of the agro-ecosystem its structure and processes
for, and in support of, food production and food security. For the purposes
of the assessnent, the follow ng di nensions of agricultural biodiversity were
identified: 1/

(a) Cenetic resources for food and agriculture (species, breeds and
varieties, their wild relatives, harvested wild foods), including:

1/ These correspond, approximately, to the three dinensions identified at the Wrkshop on
Sustai ning Agricultural Biodiversity and Agro-Ecosystem Functi ons:

(a) Sustainable production of food and other agricultural products enphasi zing both
strengthening sustainability in production systens at all levels of intensity and inproving the
conservation, sustainable use and enhancenment of the diversity of all genetic resources for food
and agriculture, especially plant and animal genetic resources, in all types of production
syst ens;

(b) Biological or life support to production enphasising conservation, sustainable use and
enhancenent of the biological resources that support sustainable production systens, particularly
soil biota, pollinators and predators

(c) Ecol ogical and social services provided by agro-ecosystens such as |andscape and wildlife
protection, soil protection and health (fertility, structure and function), water cycle and water
quality, air quality, carbon sequestration, etc
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(i) Plant genetic resources including pasture and rangel and speci es
and forest genetic resources;

(ii) Animal genetic resources, including fishery genetic resources; 2/

(iii) Mcrobial genetic resources (including rhizobial bacteria, fung
such as yeast, mushroons, etc.); 3/

These constitute the main units of production in agriculture. Cultivated
speci es, including donesticated species, belong essentially to category of
"planned agricultural biodiversity". Minaged wild plants and animals nay al so
be included here. 4/ Diversity is inportant at both species and genetic
levels. The latter allows for evolution or deliberate inprovenent through
breedi ng. 5/ New bi ot echnol ogi es of fer ways to expand the use of genetic
resour ces;

(b) Conponents of agricultural biodiversity that provide ecol ogica
services. These mainly fall under the heading "associ ated agricultura
bi odi versity" and i ncl ude:

(i) "Functional biodiversity" in agricultural production systens
t hensel ves, provided by a diverse range of organisns, that
contribute inter alia to: 6/

a. Nut rient cycling, including deconposition of organic matter
and nmai ntenance of soil fertility (notably soil bacteria and
ot her m cro-organi snms, earthworns and ternites, and the
associated nmicroflora; as well as crop and farm ani ma
symnbi ont s) ;

b. Pest and di sease regul ation (notably insects and ot her
art hropods as natural enem es of plant herbivores; genetic
diversity of crops may al so contribute to limt plant
di sease);

C. Pol | i nation (notably bees and other insects, also sone birds,
bats and ot her species);

(ii) Biodiversity that provides ecol ogi cal services at |arger scale.
These include services inportant to agriculture at the | andscape
or farm ng systemlevel for: water catchnent and infiltration
recycling of water between the soil and the atnosphere;
mai ntai ni ng water quality; watershed protection, regulation of

2/ Many aspects of fishery genetic resources may be considered al so under the work
progranmes on inland waters and mari ne and coastal biodiversity. For the purposes of the present
note, the focus is on aquaculture and mariculture, including fish production that is an integra
part of farming systens.

3/ Probably the nost significant contribution of micro-organisns is through the provision of
services in nutrient cycling

4/ Many speci es and popul ations that have been considered wild are actually nmanaged by
people, albeit less intensively than cultivated or donesticated species, and are often very
inportant for food and |ivelihood security.

5/ The interaction between the environnment, genetic resources and managenent practices that
occurs in situ within agro-ecosystens ensures that a dynamc portfolio of agricultura
bi odiversity is maintained. At the local level, it results in genetic material (landraces or
ani mal breeds) that is adapted to the local abiotic and biotic environmental variation, and to
the soci o-econonic context of the production system as well as being adaptable to changing
conditions in the future. This is conplenented by formal crop and ani mal breedi ng progranmes
including the use of new biotechnol ogies, that draw |l argely upon genetic resources naintained ex
situ.

6/ Agro-ecosystens vary in the extent that this biological support to production is replaced
by external inputs: in nore industrial-type agricultural systens, they have been displaced to
varying extents by inorganic fertilizers and chemical pesticides and herbicides
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run-off; soil and water conservation and managenent; |ocal climte
regul ati on; carbon sequestration; and the maintenance of |oca
wildlife and habitats;

(c) Abiotic factors, which have a determi ning effect on these aspects
of agricultural biodiversity and, inline with decision Il11/11, were al so
addressed in the assessnent;

(d) Soci 0- economi ¢ and cul tural dinensions, which were al so
consi dered, as cross-cutting issues, since agricultural biodiversity is
| argely shaped by hunman activities and managenment practices. These incl ude:

(i) Traditional and |ocal know edge of agricultural biodiversity,
cultural factors and participatory processes; and

(ii) Socio-econom c environnment, including trade and marketi ng
practices, and property rights.

5. The main findings of the assessnment have been sumarized in the form of
a matrix, presented in table 1 below. The colums of the matrix are arranged
inline with the dinensions of agricultural biodiversity described in the
document UNEP/ CBDY SBSTTA/5/10. |In each of these areas, the assessnent
requested informati on concerning the follow ng types of ongoing activities and
i nstruments, which are covered in the rows of the matrix:

(a) I dentification, nonitoring and assessnent;
(b) Research and best practices;
(c) Strategies, programmes, plans and capacity-buil di ng;

(d) Pol i cies and | egislation

6. Further details are provided in the follow ng sections and sub-sections
of this docunment, which are organized in the sane way.
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General Goods: Genetic Resources for Food and Agriculture (planned agricultural biodiversity) Services: Ecological and Ecosystem Functions (associated agricultural Socio-economic Dimensions
biodiversity)
Tablel Plant Animal Microbial Support to Production Wider Abiotic Local Trade and
Crop Forest Farm Animal Fishery Soil Pest & Disease | Pollination | Ecosystem/ Resource Knowledge Marketing
Biota/Nutrient Control L andscape Base
Overall Strategies and priorities Strategies well Strategic approach being | Strategies being Few initiatives Wwell
Situation well developed, developed, developed, developed, and very specific devel oped
implementation in progress|implementation in | implementation initiated, |realization of its focus
and need support progressand need | support required to importance is
support progress. steadily increasing.
Identification, |Need for indicators Periodical reportson the | Global Forest First Report on the State [Biennial reportson | No planned, Identified as No Priority areas | Need to apply | Numerous Need to Need to
Monitoring Need for complementary | State of the World’sPGR | Resources of the World’s AnGR the State of the olobal priority issue. comprehensive | identified ; agro- comprehen-  |incorporate understand
and Assessment | programmes of ongoing in place. Good dataon ex |Assessment 2000 |planned. Global World's Fisheries | assessment. Could provide  |databases. eg. linkages |ecological sive databases, | local relationship
and planned assessments | situ collections, though underway. information and Aquaculture Current indicators of GPPIS ecoport | pollinator- zoning for information indicatorsand | between
of components of weak on evaluation. In Database on forest | system(DAD-IS) initiatives limited | healthy agro- isbeing pollination assessment. and mapping | knowledge biological
agricultural biodiversity situ programmes need genetic resources | operating through Indicatorsto be to few speciesof |ecosystems. developed processes, non | Need to look | systems: e.g. diversity and trade
and agro-ecosystems strengthening. Minor (REFORGEN) country-identified focal | devel oped relevance to food bee species, at inter- GIS, AEZ,
Need for toolsto assist in | cropslesswell Criteriaand points. Most ongoing processing, Need for €etc. actionsat al |etc.
monitoring & assessment | documented. Indicators of |indicators for forest [work aimed at Focusison heath and N assessment of levels, role of |Linkswith
Need for taxonomic genetic diversity and biological diversity |characterization of Species-level fixation status in various landscape agricultural
expertise genetic erosion required.  [under development | breeds and their diversity production features biodiversity
environments. systems Indicator. components
needed
Research, Best [ Need for improved Research priorities Needs for further Guidelinesand decison | Ongoing Research on Need for Many case- International [ Need for land | Linkages Need to Valuation of
Practicesand |understanding of identified in GPA include: |understanding of support tools needed for | programme to specific soil understanding of |studieson IPM, |workshopin |management |between soil  [incorporate agricultural
Technologies* | agricultural biodiversity understanding diversity intraspecific country usein devel op adaptive microorganisms, |linkage between |through farmer | Sao Paulo optionsthat | degradation local and biodiversity
Research on impacts of and molecular tools; in variation and characterization, management pathogensand | soil biotaand field schools determined meet goalsof |and water indigenous essential aswell
*See also agricultural systems, situ and complementary | variation patterns of | sustainable use and practices and microbes for productivity research CBD, FCCC |quality and knowledge as internalization
Codes of practices and technologies | conservation strategies, tree species targeted | conservation; more technologies for food priorities and CCD biological innovation of environmental
Conduct on biological diversity conservation and use of for genetic robust, low cost ex situ | aquaculture and technologies Need for Capacity diversity and practices. | costs.
tropical underutilized management technologies required for | culture based awareness of Need for building to needed Research on
Expand R&D away from | crops developing country use; |fisheries importance of awareness and |work at Application of impact of
focus and specialization need for devel opment of soil biotaand capacity ecosystem toolsfor dlobalization
on major species adapted AnGR for each nutrient cycling building levels biological
production environment. diversity
Need for building capacity monitoring
in Taxonomy and
assessment
Strategies, Need for integration of Largeincreasein national | Regional action Global Strategy provides |Guidelines for the Some Few countries Many natural | Linkageswith |Design, Identify niche
Programmes | agricultural biodiversity in [ PGR programmes in recent | plans being for development of Implementation of programmes have national resources biological developand | markets, use of
Plans and sectoral strategiesand for | years, and in links with developed through | country, regional and the Code of ongoing e.g. IPM programmes management | diversity implement underutilized
capacity mainstreaming in biological diversity regional workshops | global networks, and Conduct for Tropical Soil in place programmes | programmes  |with local and | species and
building agricultural and economic | planning with aview to includes a Stakeholder [ Responsible Biodiversity and |Global IPM could needed indigenous opportunities for
plansand policy making | Globa Plan of Action developing aglobal |Mechanism. Need for Fisheries Fertility facility incorporate communities | diversification
Need to involve all (GPA) agreed by 150 framework for training. International Programme supporting agricultural Capecity building
stakeholders and promote | states and progressively action. Networks |Global Strategy needsto |Fishery farmer education biodiversity needed at policy
awareness and capacity beingimplemented in line |well developed, be further devel oped. Associations, Ongoing in many and decision
building, especially at with country priorities. effortsin capacity International programmesfor | countries making levels
local level building to be Network for nitrogen fixation
continued Geneticsin
Need to focus on specific Aquaculture
ecosystems
Policies and Need for creation of an International Undertaking [Action guidedi.e. |Intergovernmental Code of conduct for World Soil IPPC Need for Need to Need for
Legislation enabling environment under revision in harmony | by non-legally mechanism for AnGR responsible fisheries Charter doesnot | Rotterdam complemen- address agricultural
through supporting with CBD. Many binding "Forest being developed by the | beingimplemented address soil Convention tary ownership, biodiversity
policiesand legisation countries have legidation | Principles’ Commission on Genetic biota’health agricultural land rights and | friendly trade and
governing variety release Resources for Food and Some changesin and accessissues, | marketing policies
Need for coherent and and seed certification. Agriculture. national policies environmental and and legidation
synergetic agricultural and | Few have legidation on concerning legidation and incorporate e.g. aswith
environmental policies access though work pesticide use policies traditional organic
ongoing practicesinto | agriculture
policy &
legisation
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7. Thi s assessment should be considered in the context of the other ongoing
programes under the Convention. To avoid duplication with the progranmmes on
mari ne and coastal biological diversity and on biological diversity of inland
wat er ecosystens, consideration of aquatic agricultural biodiversity in this
assessnment is focused prinmarily on aquaculture systens. Genetic resources of
trees and shrubs forman integral part of agricultural biodiversity in a broad
sense. 7/ Thus, while forest biological diversity and forest genetic
resources are discussed in nore detail in the note by the Executive Secretary
prepared for the fifth neeting of SBSTTA (UNEP/ CBDY SBSTTA/ 5/8), some aspects
of the nanagenent of these resources, including their conservation

enhancenent and sustainable utilization, are highlighted also in the present
paper .

8. The assessnent is not intended to be a final and conprehensive sunmary
of all global activities, but rather the initial step in a continuously

evol ving process to identify gaps in activities and instrunents; and assess
future needs and directions for research and action relevant to the
conservation and sustai nabl e use of agricultural biodiversity at national and
international levels. It does not elaborate on the main causes of |oss of
agricultural biodiversity.

[11. FINDINGS OF THE ASSESSMENT

A. ldentification, nonitoring and assessnent

9. The threats to, and severity of |oss of, agricultural biodiversity have
been recogni zed worl d-wi de. This section of the assessnent addresses the
tool s and nethods avail able, and those needed, to assess the status and trends
of agricultural biodiversity.

10. The Conference of the Parties to the Convention on Biological Diversity
identified specific areas requiring attention with regards to identification
noni toring and assessnent in decision I11/11 (paragraphs 9, 15 (a) and

15 (M), and in decision IV/6, (paragraph 6), requesting inputs by Parties,
Governnents and international organizations.

1. Cenetic resources for food and agricul ture

Crop genetic resources, wild relatives, and harvested wild food pl ants

11. Conpr ehensi ve general information on the genetic resources of crops and
their wild relatives stored in ex situ collections is available. The FAO
World Informati on and Early Warning System (WEWS) provides sumary

i nformati on on these collections and the related institutions, while the Cd AR
Systemwi de I nfornmation Network on Genetic Resources (SINGER) provides nore
detailed information, at accession level, of collections held by the

i nternational agricultural research centres (1 ARCs). Sonme national programes
have wel | devel oped information systens, notably the Genetic Resources

7/ Trees grown in farnmers' fields or on-farm in shelterbelts, for shade, shelter and | and-
stabilization, and for the provision of a range of wood and non-wood products, help maintain and
enhance variation of the natural gene pools of which they formpart and on which, conversely,
they are dependent for further devel opment in response to changing needs and requirenents. In
addition to directly contributing to food security through the provision of edible fruits, seeds
| eaves and roots for human consunpti on and fodder and browse for donestic aninmals, the
contribution of trees in natural forest stands and in forest plantations and farm woodl ots
contribute to food security through the provision of jobs, income and revenue, and through the
protection and stabilization of soil and water
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Informati on Network (GRIN) of the United States. In Europe, nmany central crop
dat abases have been devel oped under the auspices of the European Cooperative
Programme for CGenetic Resources (ECP/GR), through collaborative efforts

bet ween i ndividual institutions. Developnment of such information systens in
other regions is seen as a priority need, as is capacity-building at nationa

| evel .

12. I nformati on on under-utilized crops and some locally or regionally

i mportant staples (so called "orphan crops" such as yans, banbara groundnut
and even cassava), as well as wild species of interest for food and
agriculture, is scarce conpared with major crops. A nunmber of countries in
several regions have underlined this point in their national reports. A
nunber of agencies are cooperating to inprove information about the genetic
resources of wild plants of interest to food and agriculture. A recent ad hoc
i nter-agency consultation on wild plants, co-sponsored by DI VERSI TAS, FAO, the
Secretariat of the Convention on Biological Diversity, the International Plant
Cenetic Resources Institute (IPGRI) and the United Nations Educati onal
Scientific and Cultural O ganization (UNESCO, and held in Rome in May 1999,

hi ghl i ghted the need for inter-agency action on the conservation and use of
wi | d and nedicinal plants, with particular reference to sustainable
production, benefit-sharing and conmunity participation. Local and nationa
assessnent of the contribution of wild plants to household nutrition, food
security, health and incone generati on was al so proposed. The inter-agency
consul tation recommended that the guidelines for national reports should

i ncl ude nonitoring of useful wild plants.

13. Even where information systens are well advanced, there is often a | ack
of information on the status of _ex situ collections. Mich less information is
available on in situ resources, and on the extent to which they are under
threat. Despite the recognition in the dobal Plan of Action for Plant
Genetic Resources for Food and Agriculture (GPA/PGR) of the inportance of in
situ conservation for the continued evol ution and adaptation of the gernplasm
to the environnent and farner’s needs, there is still a focus on ex situ
conservation for major crops in many countries. Surveying and inventorying

pl ant genetic resources for food and agriculture is a priority area of the
GPA PGR.

14. The first conprehensive gl obal assessnent of the state of the world s

pl ant genetic resources for food and agriculture was prepared on the basis of
country reports and expert information through the preparatory process for the
FAO I nternational Technical Conference on Plant Genetic Resources held in

Lei pzig, Germany, in 1996. It covers the state of the resources per se, the
state of capacity to conserve and use them and the state of the art for

rel evant met hodol ogi es, technol ogi es and econom ¢ and | egal neasures. It will
be updated periodically and provide the basis for the regul ar assessnent of
the state of plant genetic resource by CGRFA and its Intergovernnenta
Techni cal Working Goup on Plant Genetic Resources, which al so nonitor

i mpl enentation of the GPA/PGR  CGaps or areas where further assessnent is
required, as identified by the Comri ssion, include: access and benefit-
sharing, the inpact of national regional and gl obal policies on plant genetic
resources conservation and use, mnethodol ogi es for on-farm conservation, the
use of new approaches to plant breeding and the new bi ot echnol ogi es, as well
as nore detail ed crop-specific studies, including coverage of forage and
rangel and speci es.
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15. There is a need to devel op indicators of genetic diversity, genetic
vul nerability and genetic erosion, as well as systens for nonitoring changes
and to provide early warning of likely genetic resource |oss. FAO and | PGR
are jointly devel opi ng net hodol ogi es to address these gaps.

Forest genetic resources

16. A wi de range of organi zations are working on forest genetic resources.
Informati on on forest genetic resources is stored and regul arly updat ed

t hrough the FAO worl d-wi de Informati on System on Forest Cenetic Resources
(REFORCGEN). SI NGER provides detailed, conplenmentary information on those tree
species that are used widely in agroforestry systens; these species are the
speci al focus of research by the International Centre for Research on
Agroforestry (I CRAF). The Wrld Conservation Mnitoring Centre (WCMC) manages
informati on on the extent, |ocation and status of protection of many forest
types. Ongoing work by ClFOR and FAO includes the devel opnent of criteria and
i ndi cators for sustainable forest nmanagenent, and examination of the factors
contributing to risk of forest [oss or degradation fromagricultural expansion
and ot her pressures.

17. The biennial State of the Wrld' s Forests report published by FAQ

i ncludes a review of a range of issues of relevance to forest biologica
diversity. The FAO gl obal forest resources assessnment programe naintains a
continually updated data base on forest areas and quantitative and qualitative
changes in forests and forest cover. Availability of such data is essential
to underpi n sound progranmes on the w se nmanagenent of forest genetic
resources, including their sustainable utilization. An updated gl oba
assessnent of the world s forests, "FRA 2000", to be published next year, wll
i ncl ude special studies on issues such as protected areas, changes in forest
bi omass, and sust ai nabl e managenent of forest resources for the provision of
wood and non-wood forest products and environnental services.

Ani mal genetic resources

18. A wi de range of countries in several regions have identified gaps in
basel i ne data on ani mal genetic resources, in particular on wld/endemnic and
i ndi genous ani mal species. A global, country-driven assessnent of the state
of the world' s farm ani mal genetic resources is planned under the gui dance of
the CGRFA and its Intergovernnental Technical Wrking G oup on Aninal Cenetic
Resources, and resources are being sought to enable it to be carried out.
This woul d provide the basis for setting priorities for the G obal Strategy
for the Managenent of Farm Animal Cenetic Resources and nobilize

i nternational -1evel conmtnent.

19. The FAO Donestic Aninmal Diversity Information System (DAD-IS)
constitutes a global scientific and technical database, a network and

comuni cation tools for the coordination of work on animal genetic resources;
and to assist countries in nonitoring and assessing the conservation and
sust ai nabl e use of indigenous and exotic breeds and races, and their
production environments. DAD- IS will be used in the el aboration of the State
of the World’s Farm Animal Genetic Resources report, and includes the

devel opnent of an early warning systemthrough gl obal surveys of inportant

ani mal species. Inventories are also planned on the conservation and
sust ai nabl e use of donmestic aninmal diversity, and the third edition of the
Wrld Watch List for Donestic Aninmal Diversity is now in preparation

Toget her, these form some el enents of a global early warning systemfor anina
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genetic resources. Efforts to conplete such a system should be encouraged
within the framework of the dobal Strategy, and the systeminplenented for
country use, in order to better respond to energency situations that occur
wi th the deci mati on of indigenous ani nal genetic resources.

20. Organi zations col |l aborating with FAO on ani nal genetic resources include
the International Livestock Research Institute (ILRI), which provides

i nformati on on the distribution and characteristics of indigenous anim
genetic resources and genetic relationships; and UNEP, which assists in the

di ssem nati on and use of infornmation on endangered ani mal genetic diversity

i ncludi ng the joint FAQ UNEP publication of the Wrld Watch List for Donestic
Animal Diversity. Regional contributions include a survey of the status of

ani mal breeds in Europe, conducted by the European Association for Anina
Production (EEAP); the resulting conmputerized databank wi |l be incorporated
into DAD-1S and regul arly updat ed.

21. For the sustainabl e managenent of animal genetic resources in any
particul ar production system it is necessary to understand how the aninmals
Will respond to the primary stressors in the system i.e., the inpact on

bi ol ogi cal resources of localized factors such as extrenes of tenperature,
drought, disease organi snms, and feed and water quantity and quality. Genetic
resources adapted to | ocal ecosystens are very inportant in terns of
sustainability and the ability of the production systemto provide farnmers and
conmunities with | ow cost food and agricultural products. Aninmal production
systens have collapsed in the past, at great expense, due to the use of

i nappropri ate and non systemspecific genetic resources, for exanple through a
| ack of resistance to |local diseases, intolerance to drought conditions or the
inability to digest available feed. As identified by the CGRFA

I ntergovernnental Technical Wrking Goup on Aninmal Cenetic Resources, a
global |y accepted set of indicators is required for the characterization of
genetic resources for their environnental adaptation in particular production
systenms, providing critical assessnment information for sustainabl e devel opnent
and to assist parties to determine their potential contributions to other food
and agriculture production systens. FAO is thus developing a set of criteria
and indicators for aninmal genetic resources building on the results of an

i nternational workshop held in Armidale, Australia, in January 1998, together
with staged field-testing based on results froma broad spectrum of agro-
ecosyst ens.

Aquati c genetic resources

22. Sunmary informati on on genetic resources in aquaculture can be found in
the FAO State of Wrld' s Fisheries and Aquaculture report, which focuses
primarily on the species level. Specialized publications are being produced

on intra-specific genetic diversity and its use in genetic inprovenent
programes. A searchabl e dat abase on introductions of aquatic species (D AS),
wi th basic infornmation on exotic species has al so been devel oped by FAO and is
avail able on the Internet. FlISHBASE, covering 80 per cent of the 25,000 known
fish species is released annually by the International Center for Living
Aquatic Resources (I CLARM in cooperation with FAQ, and contains intra-

speci fic designations for two key aquacul ture species, carp and til api a.

O her ongoing efforts include the devel opment of information systens and

dat abases on fisheries and aquacul ture at the global |evel through the Fishery
G obal Information System and through regional priorities in the

Medi t erranean, southern Africa (the ALCOM progranme), and Asia (Information
Systens for the Responsible Myvenment of Live Aquatic Animals in Asia).
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23. Wth increasing nunber of genetically inproved species, and grow ng
interest in genetic engineering, efforts are under way to anal yse new farned
or fished species and their genetic characteristics, to document new

techni ques, and el aborate | egislation required for sustainable use and

equi tabl e benefit-sharing. The need for assessnents of risks and benefits is
underlined by countries in many regions. An inproved Aquatic Animal Diversity
Informati on System (AADIS) is being devel oped through a partnership of FAQ

| CLARM and the CA AR s Systemw de Cenetic Resources Programme (SGRP). In the
Mekong river basin, an assessnent of indi genous species is ongoing to
determ ne both their potential in aquaculture and the likely risks to them
through the farm ng of exotic species in the region. Further to the Ad Hoc
Expert Meeting on Indicators and Criteria of Sustainable Shrinp Culture, held
in Rome in April 1998, a neeting is planned on indicators of sustainable
aquacul ture devel opnent, to be held from 28 February to 2 March 2000, at the
FAO regi onal office in Bangkok

M crobi al genetic resources

24, To date, there has been no gl obal assessnent of the status and trends of
nm crobi al genetic resources inportant to food and agriculture. M cro-organism
t axonony and ecology is a vast area of study for which conprehensive data and

information is limted. Specific nicro-organisns nmay al so be inportant as

i ndi cator species. Many countries in different regions have identified Iarge

gaps in baseline data on nicrobial genetic resources such as viruses,

m corrhizae, fungi, and soil bacteria.

25. Assessnent of micro-organisns is generally linmted to very few species
of direct relevance to food additives, fixation of nitrogen and other
nutrients, and plant and animal health. Some ongoi ng assessnent activities
i ncl ude:

(a) Eval uati on of food enzynes expressed by mcro-organi snms and used
in food processing, by the Joint FAQ WHO Expert Committee on Food Additives
(JECFA) ;

(b) Col l ecting, evaluating, maintaining, and di sseninating
bi ofertiliser gernplasm as support for research on biol ogical nitrogen
fixation aimng at reducing fertilizer inputs and inproving soil fertility,
for exanple nitrogen fixation for rice are working and by the Internationa
Ri ce Research Institute (IRRI) and other institutes;

(c) Characterization of runen mcro-organisns for inproved ability to
utilize fibrous feeds and detoxify anti-nutritional factors and identification
of specific strains or genotypes of runen bacteria, fungi or protozoa for
further use in tropical rumnants by ILR

26. Exi sting data and information is largely derived fromcollections held
by interested organi zations, and to a great extent, related to biotechnol ogy
and other areas with commercial potential (nitrogen fixation, fernmentation and
some aquaculture). These include: a large collection of fungi and pl ant
bacteria held by CABI, and the culture collections of the M RCEN network of
research centres in environnmental, applied mcrobiological and

bi ot echnol ogi cal research. The M RCEN centres participate in a globa

col  aborative network effort to harness the beneficial applications of the
m crobial world for human progress. The network includes centres on

aquacul ture, biotechnol ogy, bioinformatics, culture collections and patents,
mycol ogy, rhizobium and fernentation
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27. The CA AR is devel oping a systemw de microbial genetic resources

dat abase. Some specific collections of Rhizobium spp, Bradyrhizobium spp
and micorrhizae accessions are held by various CE AR centres, notably the
International Center for Tropical Agriculture (ClAT) and | CARDA, for which
passport and evaluation information is available. There is also infornmation
avai | abl e on pl ant pathogens, such as the | RRI databases, which contain
information on rice plant-rice blast disease interactions.

28. An ai m of the DI VERSI TAS special target area of research on mcrobial
bi odi versity is to build a microbial inventory, including sequences of the
genone of a species fromeach of the major kingdons of microbial life. 1In

assessing mcrobial genetic resources there is a need to identify and docunent
the range of beneficial functions of mcro-organisns in food and agriculture,
and to prioritize those of interest. These will include those which provide
ecol ogi cal functions as well as those with direct commrercial applications.

2. Ecological and ecosystem functions

Support to agricultural production systens

29. Despite the increasing scientific know edge and under st andi ng of the

i mportance of sustainable functioning ecosystens and of the ecol ogica
functions of biodiversity, there are no reported exanpl es of conprehensive

i nformation systens on these matters. Some rel evant databases and i nfornmation
systens exist which could be used and devel oped for exchangi ng i nformati on on
functions of agricultural biodiversity, such as the ECOPORT which is being
devel oped fromthe FAO d obal Plant Protection Information System (GPPIS), and
contains informati on on crops, insects, fungi, bacteria, weeds and viruses,

i ncludi ng assessnment of species for biological control. Practitioners and
researchers coul d use such a tool to collect and exchange infornation on
beneficial organi sns such as pollinators, predators and soil biota. A nunber
of countries have identified the need for tools to assess ecosystem functi ons.
The International Centre of |Insect Physiology and Ecology (ICIPE) is
docunenting the associ ated biodiversity of crop genetic resources.

30. It is generally recogni zed that good | and and water nanagenent practices
and healthy and functioning soil biota go hand in hand. Earthworm
popul ati ons, for exanple, are indicators of good | and and wat er managenent, as
they are inhibited by excessively dry, very acidic, poorly drained or
conpacted soils. However, there is little ongoing research, expertise or

know edge of the precise relationshi ps between certain nanagenent practices
and technol ogi es and the conservation and functioning of different soil biota.
Sone countries in western Europe have highlighted the need for research on

i nvertebrates and other | ower groups.

31. The I nternational Wrkshop on Pollinators in Agriculture identified the
need for indicators for the nonitoring and eval uati on of pollinators and
pol | i nati on processes for different agro-ecosystens, to deternmine, inter alia:

(a) The magni t ude and causes of the decline of pollinator species and
ef fect on pollination, reproductive processes and popul ati ons of different
wi | d and donesticated pollinator species;

(b) The effects of well managed and i nproved agro-ecosystens; and

(c) The priority pollinator species, crops and agricultural systens
requiring urgent attention
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W der ecosystem and | andscape | evel s

32. There is, as yet, no standard gl obal system for addressing agricultural-
ecosystens or agricultural production environments and there is limted

speci fic coverage of agricultural biodiversity per se in existing data and

i nfornmati on systems. However, there are nany different tools, systens and

net hodol ogi es for classifying agriculture in ternms of the main enterprises and
farm ng systens, intensity of use, use of external inputs and nmanagenent
practices. The FAO agro-ecol ogical zones (AEZ) framework provides a widely
accepted | and-resources planning and managenent tool that is used for
assessi ng and mappi ng the status and trends in |land and water resources and
agricultural production systens, including productivity, capability, |and use
pressures, |and degradation, and conparison of |and use options. Support is

provided for its application at country level. The global |and-information
systemof the United States Geol ogical Survey is another exanple of a global -
scale tool with potential agricultural biodiversity applications. |nproving

access to existing data could have inportant short- and | ong-term benefits.
Wel | designed netadata i nformati on systens can help identify gaps in coverage
and facilitate data-sharing and exchange. The terrestrial ecosystem
nonitoring sites (TEMS) neta-database, which is operated by GICS, is one
exanpl e.

33.. Wth increasing use and applications by nany organizations and
institutions of geographical information systenms (@ S) and gl obal positioning
systems (GPS), there is an increased capacity and trend to construct scal able
dat abases with conprehensi ve bi ophysi cal and soci o-econom ¢ paraneters. These
all ow pl anners to anal yse specific factors at a range of scales and for

di fferent end-users, and will be valuable for agricultural biodiversity
assessnents; which require attention to interlinkages between and anong
genetic resources and abiotic conmponents and processes, as well as human
managenent practices at different scales (i.e., field or pond, conmunity,
wat er shed, farmi ng system agro-ecosystem and eco-region). To date the work
on nonitoring of environmental conditions for purposes through renote-sensing
and G S applications, such as |and cover and food security, does not
substantively address agricultural biodiversity. A need has been identified
for general assessment of vegetation types to assist in zoning and deci si on-
maki ng. This would help, for instance, to identify and prioritize threatened
speci es and ecosystens in areas of high diversity. There are exanpl es of
ongoi ng efforts at country level to inventorize and assess resources at

| andscape, species and genetic levels, for exanple in Mngolia and Canada.

34. Many organi zations are working to develop indicators for sustainable
devel opnent and for biological diversity. However, few of them address
agricultural biodiversity, and there is a need to identify a core set of
indicators for this area. Ildeally key indicators facilitate nonitoring at
various spatial scales. They would contribute to efforts to identify cost

ef fective biodiversity-friendly practices to avoid costs of, for exanple, pest
out breaks, soil erosion, additional fertilizers and pesticides, and pollution
A useful contribution is the initiative under the OECD Joint Wrking Party on
Agriculture and the Environnment, which is developing a set of 13 agri -
environnental indicator areas. Ten of these areas —soil quality, water
quality, water use, |land conservation, biodiversity, wildlife habitats,

| andscape, farm nanagenent, farmfinancial resources, and rural socio-cultura
i ssues —are covered in the recently published book Environmental |ndicators
for Agriculture,- volune 2: Issues and Design - The York Wi rkshop, the result
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of the OECD workshop held at York in the United Kingdom This book is part of
a series of publications entitled "Environnental Indicators for Agriculture”

The abiotic resource base

35. A wi de range of data and information systens are avail able for the
abiotic resources which provide the basis for agriculture, including global
regi onal and national classification systens and naps at different scales.
These include nore qualitative paraneters that have a direct influence on
agricultural biodiversity, such as soil productivity (e.g., the fertility
capability classification system (FCCS)), vulnerability to soil erosion, and

| and degradation (e.g., the d obal Assessment of the Status of Human | nduced
Soi | Degradation (GLASOD)). Many are bei ng devel oped and applied through
partnership arrangenents such as the joint FAQ UNEP/I SRIC (International Soi
Ref erence and Information Center) soil and terrain (SOTER) database, and the
wor |l d network of scientists contributing to the Wrld Overview of Conservation
Approaches and Technol ogi es (WOCAT) inventory of soil conservation and
rehabilitation techniques. Diagnostic kits and tools are al so being devel oped
and made available at farmer level, to assist in resource-nmanagenent deci sion-
maki ng. Increasingly integrated and multidisciplinary tools are being

devel oped, however in some cases, differences in the basis of conpilation may
hi nder |inkages between thenatic databases and information systenms. The use
of geographic information systens (A S) can help to overcone this probl em

36. Many countries and organi zations are interested in the research and
devel opnent of sustainable | and managenent options that contribute to al

t hree environmental conventions, addressing climte change (UNFCCO),
desertification (CCD), and biodiversity (CBD). This will require integrated
approaches | ooking at the physical and biol ogical diversity resources, |and
managenment practices and systens, as well as the ecological functions provided
over a range of spatial and tenporal scales.

3. Soci o-econom ¢ consi derations

Local and i ndi genous know edge and cultural practices

37. Wth the enhanced focus on participatory processes during the |ast
decade , there are exanples worl d-w de of ongoi ng docunentation, diffusion and
pronotion of local information on | ocal and indi genous nmanagenent practices.
Nonet hel ess, traditional and | ocal know edge renmains an under-utilized and

i nadequat el y val ued resource with considerable potential. Wrk on data
collection, information dissemnation, nonitoring and assessnent of
agricultural biodiversity (including the performance and i npacts of policies,
programes and actions), will benefit from nechani sns and processes that allow
conti nuous contribution and feedback on | ocal and indi genous know edge,

i nnovati ons, practices and systens fromthe full range of stakehol ders (nen
and wonen farnmers, non-governmental organizations, extension agents, |oca
council officials, technical officers, policy and decision nakers). \Were
possi bl e, information should be nmade available in formats and | anguages t hat
nmake t hem accessible to |l ocal farners and conmuniti es.

4. Trade, narketing and incentives

38. There is sone useful work under way on trade and agriculture that could
contribute to an understandi ng of the rel ationship between trade and
agricultural biodiversity. However this information is dispersed and there is
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a need for efforts to identify ways and neans to pronote a positive
relationship between trade and agricultural biodiversity. UNEP is gathering
data on the environnmental consequences of international econom c policies,

i ncluding the renoval of price-distorting subsidies in agricultural, fisheries
and forestry sectors. UNEP has also recently published a working paper with
the International Institute for Sustainable Devel opment (I1SD) entitled "A
framework for assessing the relationship between trade |iberalization and

bi odi versity conservation". The two case-studies within highlight the effects
on intensification of nonoculture on biodiversity.

39. In assessing the feasibility of certain | and nanagenent options and
enterprises, international statistical services such as FACSTAT and those
provided by regional trading arrangenents such as MERCOSUR and NAFTA may
provi de valuable information on market trends including pricing and subsidi es.
I nformati on on markets, the socio-econonic contribution of alternative
production systens and practices, as well as cost-benefits of different
scenarios for maintaining agricultural biodiversity, may facilitate the
deci si on naki ng process for pronoting biodiversity friendly and sustai nabl e
agricultural systens and practices. Exanples of such infornmation and
assessnents by FAO and CAE AR include the market analysis and appraisal of the
soci o-econom ¢ contribution of certain products, such as non-wood forest
products; the economic valuation of the conservation of different conponents
of agricultural biodiversity, such as plant genetic resources or soil biota,
and of certain techniques and nanagenent practices, such as the traditiona
managenment of snall scale fishing techniques, natural resources managenent in
dry areas and techniques for soil fertility enhancenent or the restoration of
genetic resources. Consumer demand has been shown to be an inportant factor
in pronoting environnentally friendly agricultural practices, such as organic
agricul ture.

5. Concluding remarks on needs for identification
noni toring and assessnent

40. Conpr ehensive data and i nformati on systens exist for the main genetic
resources conponents (farmanimal, crop plants, aquaculture, and tree species,
as well as sone specific microbial species used directly in agriculture and
agro-industries) and for the different abiotic resources that provide the
basis for agriculture (water, land and use, clinmatic). These are being
further devel oped through a range of gl obal assessnents.

41. There are, however, gaps in these assessnents and information systens,
as outlined above, in particular for many plant and ani mal genetic resources
which are inportant to livelihood security at local |evels. Moreover, species
that provide essential services to agriculture such as pollinators, predators
and soil biota, and a vast array of microbial species that contribute
indirectly to food and agriculture, are inadequately assessed. Ecol ogica
functions of agricultural systems that contribute environnental benefits, such
as wildlife habitats, watershed protection, |andscape value, water quality and
human- health need to be al so incorporated in nonitoring and assessment
processes. Once identified and val ued, these can provide the basis for agri-
envi ronnental policies that encourage productivity and sustainability.

42, Very little is being done to systematically bring together the data,

i nformati on and associated tools required to address agricultural policy and
managenment issues at the national, regional and global levels. There is an
urgent need to pronote the further devel opnment and application of indicators
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and assessnent nethodol ogi es for the assessnent, nonitoring and inproved
under standi ng of the status and trends of agricultural biodiversity and for
the identification of biodiversity friendly agricultural practices. There is
al so a need to coordinated ongoi ng and pl anned assessnments of different
conponents, in order to provide a conprehensive anal ysis of the gl obal status
and trends of the world's agricultural biodiversity.

B. Research, best practices and technol ogi es

1. Cenetic resources for food and agricul ture

Crop genetic resources, wild relatives, and harvested wild food plants

43. The following priorities for research on PGRFA conservation and use were
identified in the G obal Plan of Action, for the conservation and sustai nabl e

use of PGRFA (GPA/PGR) and now gui de the research priorities and ongoi ng work

of I PGRI and ot her organizations:

(a) Assessnent tools: nethodol ogi es for surveying and assessnent of
di versity; use of nodern technol ogies in characterization and eval uati on
i ncluding use of quantitative trait loci (QILs); and role of renote-sensing;

(b) Under st andi ng diversity: wunderlying causes and dynani cs of
genetic erosion; and ethnobotanical and soci o-econonm ¢ research to understand
farmer managenment of genetic resources; popul ation and conservation biology to
understand the structure and dynam cs of diversity in farners’ varieties;
identification of the extent of wild crop relatives in protected areas; and
determ nation of the effects of disasters on in situ diversity;

(c) In situ conservation practices and i ncentives: crop-inprovenent
net hods that nmaintain diversity and priorities and nethodol ogi es for
br oadeni ng the genetic base of crops; plant breeding nmethods and farning
practices that maintain diversity on farnm post harvest processing and
mar keting of under-utilized crops. Some reported research on plant genetic
resources includes indigenous species in Asia, Pacific and the Near East and
Western, Eastern and Central Europe regions;

(d) Ex situ conservation: inproved and | ow cost ex situ
nmet hodol ogi es, particularly for non-orthodox seeded crops and under-utilized
species; identification of duplication in ex situ collections; technol ogies
for regeneration and ex situ collections.

44, Many new initiatives have been | aunched recently concerning the on-farm
managenent and i nprovenent of plant genetic resources for food and
agriculture. For exanple, Zanbia has surveyed farmers with a viewto
integrating on-farmconservation into the national conservation strategy.
Bur ki na Faso, Hungary, Mdrocco, Mli, Mexico, Turkey, Zi nbabwe and others are
devel opi ng on-farm conservation progranmes, with the support of FAQ |FAD (the
International Fund for Agricultural Developnent) or IPGRI. The Cd AR now
supports many participatory plant breeding activities, through its systemw de
programe for participatory research and gender analysis. In south-east Asia,
non- gover nment al organi zati ons such as the South East Asia Regional Institute
for Conmunity Education (SEARICE), are using "farner field schools", pioneered
by FAO to pronote integrated pest nanagenent, to strengthen community plant
geneti c resources nmanagenment. Non-governnental organizations generally play a
key role in supporting farmer and | ocal -comunity managenent activities, for
exanpl e, through the Conmunity Biodi versity Devel opnent and Conservati on

Pr ogr anme.
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Forest genetic resources

45, The GPA/PGR is conpl emented by action in forest genetic resources,

gui ded by the FAO Panel of Experts on Forest CGene Resources. It has been

wi del y recogni zed that the nost efficient and feasible strategy for the
conservation of forest genetic resources is conservation in situ, conserving
targeted species, populations and genetic resources as parts of the ecosystens
in which they naturally occur. The conservation of forest genetic resources
is conpatible with their utilization, provided sound forest managenent
practices are inplenented. Conservation in situis, in practice, carried out
t hrough pl aci ng forest ecosystens under forest managenent of varying degrees
of intensity, ranging fromstrict protection (mainly in national parks and
other reserves and protected areas) to intensive utilization and targeted
regenerati on of forest resources.

46. Most countries, in all regions, nmentioned conservation of genetic
resources through protected areas, although the extent of protected areas
varies considerably. Programes such as FAO s non-wood forest products (NWP)
activities, and the programme of the International Center for Under-utilized
Crops (1CUC) on indigenous fruit trees, pronote the sustainable use of forest
genetic resources and under-utilized species. Conmunity forestry progranmes
and progranmmes for the sustainable utilization of protected area "buffer
zones" are also being successfully inplenented by a nunber of organizations.
A nunber of countries, for exanple Nepal and the Philippines, have devel oped
very successful community-forestry programes. These progranmes integrate

| ocal managenent with the utilization of natural resources and provide an
excell ent incentive for their conservation and sustai nabl e use. Further

i nformati on on research, best practices and nethodol ogies in forest genetic
resources nmay be found in the note by the Executive Secretary.

Ani mal genetic resources

47. Most ongoi ng research on farm ani mal genetic resources is directed at
the characterization of breeds and assessnment. Sone national and regi ona
activity is under way for sone species, for exanple research on | ocal anina
breeds (in many countries), and genetic distancing of aninmal genetic resources
for sheep, pigs and cattle species (within the European and African regions).
The CA AR System wi de Livestock Progranme (CA AR-SLP) ains to inprove
livestock feed resources and natural resource managenent in crop-livestock
agriculture, and will be closely co-ordinated with ILRI research. |CARDA, in
conjunction with FAQ is also involved in work on small rumnants in Wst Asia
and North Africa, and which will be expanded to central Asia.

48. Al t hough microbial processes are integral to the life of both
nonogastric and rumi nant ani mal species, currently very little work is being
done in this area, except for specific pathogens. These areas of research are
becom ng nore feasible as the range of effective nolecul ar biological tools

i ncreases.

49, Research priorities include: (i) the devel opnent of nore effective and
robust, [ow cost ex situ technol ogies for devel oping country use, (ii) the
devel opnent of adapted aninmal genetic resources for each production
environnent, and (iii) the characterization of all of the small nunber of
remai ni ng donestic ani mal breeds, their production environnments, and their
respective contributions to donestic aninal diversity. Conprehensive

gui del i nes and deci si on support for country use in characterization
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sust ai nabl e use and conservati on need to be conpl eted and nade w dely
avai |l abl e.

50. Pl anned conservation action should be given priority, with sonme 30 per
cent of remmining animal genetic resources at high risk. For those anim
genetic resources of current interest to farners, wi se use, in situ, is the
nost effective formof conservation; enphasizing the conplenentary nature of
sust ai nabl e use and conservation in this sector of agricultural biodiversity.

51. Frequently this century, best practices concerning the sustainable use
of farm ani mal genetic resources have not been followed. There is linmited
know edge and a need for research on ecosysteminteractions at farmlevel,
including interactions between animal - feed - di sease and production
environnents. Farner know edge in this area is currently underutilized.
There is a need to bring about a shift in focus from hi gh produci ng, short
life-cycle exotic breeds that require high-cost naintenance, towards nore
cost-effective inprovenent of |ocally adapted breeds and races.

52. There is a need for better understanding of the broad range of

i ndi genous technol ogi es. A useful way to catal yse increased support for

i ndi genous | ocal breeds would be to collect and di ssem nate cases-studi es of
successful experiences and | essons |earned, including, for exanple, matching
nutritional needs with availability of fodder and feed resources. To respond
to the food and agriculture inperatives throughout the range of input |levels
and capacities, there is also a need for the devel opnment of appropriate nodern
technol ogi es for particular production environnents, based on the advancing
genetic, reproductive and i nformation tools.

Aquati c genetic resources

53. The 1998 State of the Wirld's Fisheries and Aquaculture report, and the
fisheries country profiles on which it is largely based, inter alia, the need
for nore information and eval uati on of aquacul ture-biodiversity rel ationships
in order to identify opportunities and needs for action to conserve existing
resources, and pronote the sustainable use of aquatic genetic resources
adapted to their environnments.

54. To conpl enent case-studi es on naricul ture addressed under the progranmme
of work on marine and coastal biodiversity under the Convention on Biol ogi ca
Di versity, case-studies on aquaculture in inland waters are available or could
be readily conpiled. One aimis to inprove recognition of |ocal species

t hrough docunenting what | ocal species exist; identify which ones can be bred
in captivity and have market appeal; and to deternmine the inplications of
exotic species introductions. Case-studies on marine stock enhancenent are

al so being prepared under the support of the Governnent of Japan and will be
publ i shed next year (2000).

55. Research is required to docunent better a nunber of issues regarding
aquacul ture biodiversity including: species diversity and intra-specific
genetic diversity; the ecol ogical effects of aquaculture on wild genetic
diversity; the effects of inbreeding; how to quantify inbreeding genetically;
genetics of disease diagnosis and resistance; species selection for

pol ycul ture and other farm ng systens; and to determ ne how to conbine genetic
technol ogi es for increased production and increased environnental safety.
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56. Tool s for the pronotion of better managenent of inland water resources
and use of inproved techniques and systens for the culture of fish and ot her
aquati c organi sns include guidelines on the FAO Code of Conduct for
Responsi bl e Fi sheries, research guidelines fromSIFAR (the FAQ | CLARM Support
Unit for International Fisheries and Aquatic Research), and guidelines for
sust ai nabl e aquacul ture/ envi ronmental guidelines for aquacul ture
intensification. An information kit on farm proven integrated agriculture-
aquacul ture farmi ng technol ogi es which was prepared in 1992 by |nternationa
Institute for Rural Reconstruction (II1RR) and | CLARM is currently under
review by FAO FAO is devel opi ng responsi bl e st ock-enhancenent practices with
the Worl d Aquacul ture Soci ety and has published general guidelines on genetic
and bi odiversity concerns with stocking and ot her enhancenment progranmes.
Several FAO publications are being produced on genetic inprovenent strategies
and on genetic characterization of inportant species. |In addition, the, first
regi onal workshop of the programme for the devel opment of technical guidelines
on quarantine and health certification, and establishment of information
systenms for the responsible novenent of |ive aquatic aninals in Asia, were
organi zed i n Bangkok in January 1998 in conjunction with the Network of
Aquacul ture Centers in Asia, and the International Ofice of Epizootics.

M crobi al genetic resources

57. There is generally a lack of information on mcrobial genetic diversity
in agriculture. Brazil, Canada and India are anong the few countries with
research progranmes in this area.

58. Most nicrobial research related to agriculture is focused on

bi opesticides (CABI) and nitrogen fixation (CIAT). Sone research is al so
taki ng place on tropical fish bacteria (FAO and rumen microbiology (ILRl).
There is also a strong focus on bi otechnol ogy applications (e.g., 12 of the
M RCEN centres are working in this area). It is recognized by organizations
such as CABI that the inportance of genetic and biol ogical pest control wll
i ncrease considerably in the future, and devel opnents in the field of

nol ecul ar biology will also open up new possibilities for biological pest
control

59. The few case-studi es that have been nade avail able, for exanple those
subm tted by the Governnent of Canada on microbial biodiversity and grass seed
croppi ng systens and the biodiversity of nycorrhizal fungi, enphasize the

i mportance of microbial genetic resources for agriculture. There are also
initiatives to devel op case-studi es and best practices for the future, such as
the UNEP studi es on biological nitrogen fixation (BNF) by bacteria with a
nunmber of M RCEN centres. In nore general terns, the DI VERSI TAS speci al

target area of research on nicrobial biodiversity ainms to devel op a know edge
base of m crobial genones, enploying non-cultivabl e approaches, as well as

m crobial cultivation. The functions of mcrobial genetic resources in
ecosystens, particularly in soil and water resources, is still for the greater
part unknown and probably underestimated. A greater enphasis is needed on

i mprovi ng know edge t hrough in-depth research and case-studies, in different
agr o-ecosystens and under different nmanagenent practices, to illustrate and
guantify the dynamic role of mcro-organi snms in naintaining agro-ecosystem
functions at different spatial and tenporal scales.
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2. Ecological and ecosystem functions

Support to agricultural production systens

60. The ecol ogi cal functions provided by different agro-ecol ogical systens,
al t hough the subject of increasing and inmportant scientific and academic
research, appears to be the area that is the |least well known and understood
by practitioners and by those at decision-nmaking and technical levels in the
agricultural and environmental sectors. There is a need for substantial

i mprovenent in our know edge of the interactions between conponents of
agricultural biodiversity and the functioning of the different agricultura
producti on systens on whi ch the hunman population relies for its food security
and livelihood. Progress in these areas will be needed to neet the objectives
of the Conference of the Parties to the Convention on Biological Diversity
laid down in decision I11/11, to pronote the positive effects and mninize
negative inpacts of agricultural practices on biological diversity.

61. The Net herl ands/ FAQ Conventi on on Bi ol ogi cal Diversity Wrkshop on
Sustai ni ng Agricultural Biodiversity and Agro- Ecosystem Functi ons consi dered
that biodiversity-friendly and sustai nable agricultural systens and practices,
can be pronoted through the conduct and di ssemi nation of case-studi es of cost-
ef fective and productive diversified systenms. A w de range of best practices
and technol ogi es are already avail able and used in certain agricultura
systems and regions. Sone ongoing initiatives are outlined in the follow ng
par agr aphs.

62. The project on people, |Iand nmanagenment and envi ronnental change (PLEC)
is a collaborative effort between scientists and small-scale farners to
identify appropriate conservation practices that sustain biodiversity, while
al so inproving production and incone. PLEC is executed by the United Nations
University through a network of |ocally based clusters, and involves
activities in 12 devel oping countries. These activities include identifying
successful resource-nmanagenent patterns and establishing denonstration sites,
carrying out on-farm experinents, and pronoting awareness and trai ning.

63. The tropical soil biology and fertility project (TSBF), supported by
UNEP (CABI, SCOPE and others) and GEF, was initiated in 1984 under the aegis
of the Decade of the Tropics of the International Union of Biological Sciences
(1UBS) and the MAB programre of UNESCO to identify techniques for the better
use of soil biodiversity to enhance productivity in smallhol der farmng
systens. Qher activities in the area of soil fertility include the Soi
Fertility Initiative, a joint initiative by FAQ, |FPRI, |CRAF, the
International Fertilizer Association (IFA), the International Fertilizer

Devel opnent Center (IFDC), USAID and the Wrld Bank, and progranmes of FAO and
CAd AR to: maintain soil productivity and fertility through soil biota

pronote the targeted use of fertilizers; pronote safer use of pesticides;

i mproved | and and crop husbandry (cover crops, crop nixes, annual and
perenni al, organic matter recycling, including nanures, crop residues and
green mul ch); and the use of Rhizobium bacteria for nitrogen fixation and
nycorrhizal fungi to hel p phosphorous uptake.

64. There are al so exanples of national efforts to conserve soil resources,
such as the Canadi an soil and water environmental enhancenent and nationa
soi |l conservation programes. Particular expertise in the macro-culture of
soil fauna exists in Italy, and world-wi de there is nmuch specific research
ongoi ng and knowl edge on specific mcro-organisns. Sone countries in Wstern
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Eur ope have highlighted the need for research on invertebrates and other | ower
groups. Conservation tillage practices can significantly help to maintain
soi|l functions, a striking exanple of which is provided by the inprovenent of
the Brazilian cerrados through farnmer-organi zed ninimmtillage programes
that resulted in the rehabilitation of previously damaged soils and
substantial increases in agricultural productivity. India has case-studies on
soil-fertility inprovenent, e.g., through nitrogen fixation by Rhizobi um and
phosphat e sol ubilizers.

65. Many countries now pronote integrated pest managenent, using "farner
field school s" (FFSs) participatory action |earning approaches pioneered by
FAO in Asia. |Inproved crop and agro-ecosystem nmanagenent has resulted in

hi gher and nore stable yields, as well as dramatically reduced i nputs. The
FFS approach has been used essentially for the devel opnent and pronotion of

i ntegrated pest managenent (IPM, and they have proved to be effective for
testing and devel opi ng systens and technol ogi es based on agro-ecol ogi ca
principles that are adapted to |ocal conditions and farners’ needs and take

i nto account |ocal know edge and experiences. To date, over one mllion

I ndonesi an farmers have graduated from FFSs, over 400,000 in Vietnam and over
170,000 in the Philippines. The progranme has been extended to several other
Asi an countries, and now, through the Gobal IPMFacility, to many countries
in Africa and el sewhere. The inpact at conmunity |l evel is extended and
sustai ned through "comunity | PM clubs" fornmed spontaneously by the FFS
graduates thenselves after the fornal FFSs have ended. |In many countries
support of | ocal government and extension services al so guarantees the
sustainability of the approach. The progranme has al so had maj or policy

i npacts at national level, for exanple, in terms of reduced subsidies for and
i ncreased taxes on pesticides. The value of such approaches is being

recogni zed, and they are now al so being used to devel op and pronote
appropriate | and husbandry and soil and water nanagenent approaches. Such
holi stic and dynam ¢ approaches could play a key role in pronoting the
research and devel opnent of locally adapted and biodiversity-friendly farmnng
systenms and technol ogi es t hroughout the worl d.

66. CABl is devel opi ng approaches for safer weed managenent techni ques for
probl em weeds such as water hyacinth, witch weed, and Striga. As part of the
CECD bi ol ogi cal resources managenment progranme, Japan is conducting research
on the use of threshold I evels of agrochemicals. There are many Cd AR
programes to i nprove pest managenent through judicious use of intercropping,
rotations and fallows for crops, and for biological control of vectors of

ani mal di seases (e.g., screwwrm tsetse fly), and CA AR has recently

i ntroduced a systemw de initiative on functional agrobiodiversity.

67. The inmportance of pollination by bees and other aninals and the

"pol linator syndrone" of many of the classical or tenperate region food plants
are becoming nore w dely recogni zed. The International Wrkshop on the
Conservation and Sustainable Use of Pollinators referred to above identified
the need for research support and inproved taxonomni c capacity to inprove
know edge and under st andi ng t hrough an inventory and the conduct of case-
studies in different agro-ecosystens. Case-studies are needed to assess the
i mpact of current biodiversity conservation and restoration efforts on

pol | i nator diversity and processes, and to identify inproved agricultura
practices and systens to enhance the conservati on and sustai nabl e use of

nati ve and managed pollinators for agriculture including:

(a) Status of pollinator diversity and decline including the
potentiality of non-bee pollinators, stingless bees and others. Latvia has

[
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devel oped a project proposal on pollinator diversity, which rmay provide an
interesting future case-study;

(b) Identification of threats to natural and other pollinators
(i ncluding habitat fragnentati on and degradation, introduced species, cropping
patterns, agrochem cals, cultivar differences). Countries in Central and
Eastern Europe nentioned introduced bees as a factor in the decrease of bee
col oni es;

(c) Effects of alternative or new managenent practices and
technol ogies (e.g., multi-cropping, zero-tillage, crop rotation, organic
farm ng, biotechnol ogies, etc.);

(d) Pol I'i nati on bi ol ogy and requirenents of key tropical crops,
cultivars and recent transgenic varieties (including fruits, perennial
speci es, ninor food crops);

(e) Pol I'i nat or—pl ant rel ationshi ps for key species, farmng systens
and cropping patterns (e.g., identification of which pollinator species and
guilds are effective pollinators of which crops and wild plants, including
fodder and forage crops and pasture species);

(f) Identification of inproved pollination techniques that conpl enent
pl ant - breedi ng techni ques (e.g., natural pollinators, sustainable bee-keeping,
requi red plant species/habitats). |India, for exanple, has described

techni ques for increasing the production of certain agricultural crops for
cross-pollination by honey bees.

68. The ai m of such research is to devel op reconmendati ons and techni ca

gui del i nes and, as appropriate, regul ati ons, based on | ocal and regi ona
experiences, for enhancing the restoration and use of pollinator diversity and
effective pollination processes, including:

(a) M gration patterns and needs of pollinators, especially from
natural ecosystens into small agricultural plots and nobsaic environnents;

(b) Adverse effects of invasive species and introductions of exotic
speci es and of the use of different agrochemnicals (including application
nodal i ty);

(c) Appropriate breeding systens and techni ques for target pollinator
species in different regions/farm ng systens to pronote effective use and
managenment of pollination in agriculture (e.g. stingless bees, Xylocapa spp.

Megachil e spp., Apis spp. for Asia).

W der ecosystem and | andscape | evel s

69. There are many traditional integrated production systens, such as hone
gardens, agroforestry systens; agro-silvo-pastoral systens, agro-aquaculture
systens (such as rice-fish), and the use of features such as hedgerows as
ecol ogi cal corridors al ong watercourses and roads, etc., that can provide for
high | evels of diversity at the | andscape | evel w th nosaics of |and-use

types.

70. The international agricultural research centres(lARCs) are conducting
research on integrated nodern systens such as intensive-sequential cropping
systens, nore intensive intercropping, mxed systenms such as crop-ani na
systenms and integrated crop-aquaculture systens, as well as the use of new
alternative crops in dryland cropping systens. There are many exanpl es of

i ntegrated systeml evel devel opnent progranmres supported by internationa
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organi zati ons, such as integrated pastoral devel opment, integrated coasta
area managenent, integrated watershed nanagenent, participatory |and-use

pl anni ng and pronoting traditional |andscapes such as terracing for

sustai nable agriculture in nountain environnents; and integrated technol ogies
that address specific issues and constraints (e.g., integrated plant nutrient
systenms and integrated pest managenent). There are |ikew se several case-
studi es of the inpact of agricultural practices and technol ogi es and the
devel opnent of environnentally-friendly practices, such as ICRAF s research in
Latin Anerica, South-East Asia and West Africa on the inpacts of slash-and-
burn and devel opnent of technol ogical and policy options to alleviate its
negative effects. Research on inpacts of agricultural practices on agro-
ecosystens al so includes the devel opnment of nodels, by | CRISAT and I LRI for
exanpl e, for assessing the inpact of farmanimls, and of farm ng systens, on
t he environnent.

71. National initiatives towards sustainable and agricultural biodiversity
farm ng systens include: the developnent in China of the sustainable
agricultural village concept for naintaining and restoring environnenta
conservation functions and natural ecosystem and | andscapes; devel opnent of
environnental farm plans by Canada, a voluntary progranme to identify areas of
potential environmental concern and m nim ze these concerns; integrated
farm ng systenms in Thailand; and conparative analysis of different farm ng

net hods, including organic agriculture, in Wstern and Central Europe.

72. In the activities of non-governmental organizations, a focus has often
been placed on | ow external input agriculture which incorporates biodiversity-
friendly practices that include |ocal institution strengthening and the

devel opnent of technol ogy options to strengthen capacities for sustainable and
productive agriculture building on | ocal know edge and research strategies of
nmen and wonen farnmers, foresters and fishernmen (for exanple, by the

I nternedi ate Technol ogy Devel opnent Group (1 TDG and the Internationa
Institute for Environnment and Devel opnent (IIED)).

The abiotic resource base

73. There is nuch infornation avail able on certain abiotic paranmeters such
as soil productivity, organic-matter content and | and-degradati on paraneters,
whi ch, through the nodelling of relationships with agricultural biodiversity,
could lead to the identification of useful indicators for natural resources
managenment. The need to illustrate and quantify the rel ationship between

bi odi versity and atnospheric exchanges, for exanple, water cycling and
quality; carbon sequestration, and greenhouse gas exchanges has al so been

not ed.

3. Soci o-econom ¢ di mensi ons

Ceneral awareness

74. The agricultural sector and the general public are still, in general

i nadequately inforned of the nature and scope of agricultural biodiversity and
why it is crucially inportant to society. Many countries identify the |ack of
publ i c awareness of agricultural biodiversity as a key constraint (e.g., in
Central Europe) and the need to devel op adapted public awareness programes/
canpai gns on environnent and agricultural biodiversity issues. Public-

awar eness canpai gns could help to denonstrate the inter-rel ationshi ps between
the conservation and sustai nabl e use of biological diversity and the
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managenment of agricultural systens and natural resources, as well as the val ue
and inportant contribution of agricultural biodiversity, including the life-
support functions and ecosystem servi ces.

Local and i ndi genous know edge

75. There are an increasi ng nunber of exanples of research on specific
techni cal issues that take into account socio-econonic di nensions. Mny non-
governnmental organi zations are active in research and devel opnent in rura
areas throughout the world, these include SEARI CE, Via Canpesina, GRAIN, and
| TDG  Work by intergovernnmental organizations includes:

(a) Case-studi es for awareness raising on gender, indigenous know edge
and agricultural biodiversity issues, prepared by the regi onal FAO LI NKS
project in southern Africa;

(b) Research by the CA AR centres on farner participatory breeding and
eval uation of local food crops, particularly with wonmen farners, studies of
pest-control practices seed nanagenent and the dynamics of in situ
conservation and their genetic inplications, as well as ethno-botanica
research and restoration of local cultivars; and,

(c) Devel opnent of nethods for the identification and assessnment of
cultural landscapes taking into account biodiversity and traditional know edge
(UNESCO) .

76. Case-studi es show that sonme of the best solutions for reaching viable
research results for conserving and ensuring the sustainable use of
agricultural biodiversity cone froma conbination of formal scientific
research and | ocal experinentation. This requires inproved conmunication

bet ween researchers, extensionists and farmers, foresters and fishernmen, as
wel | as a strengtheni ng of conmuni cati on anong the producers thenselves. A
nunber of networks exist that facilitate this type of work, such as the

I ndi genous Peopl e's Biodiversity Network (IPBN); |ndi genous Peopl es

Bi odi versity Informati on Network (IBIN); the Honey Bee network (SRISTI); and
FAO s Forests, Trees and People, Rural |earning networks, and LINKS networKks.

77. Val uabl e work on gender issues pertaining to agricultural biodiversity
has been conducted by various bodies in collaboration with nationa
institutes, for exanple, the CA AR Systematic Program on Partici patory
Research and Gender Analysis for Technol ogy Devel opment and Institutiona

I nnovation; |IFRI's USAI D)W D sponsored project on "Strengtheni ng Devel oprent
Policy through Gender Analysis" to link researchers at CGE AR centres,

i ncluding the Gender Research Network; work by IPGRI and FAO on gender and
genetic resources; and IDRC s cross-cutting incorporation of gender issues,
including a strong gender element in its programme on the sustainable use of
bi odi versity.

Trade, marketing and incentives

78. The OECD Expert G oup on Econonic Aspects of Biodiversity has been
wor ki ng since 1994 on econonic incentives for conserving biological diversity
and held an international conference on the subject in Cairns, Australia, in
1996. It has recently published a handbook of country case-studies on the

i mpl enent ati on of incentive neasures, including conceptual and | egal issues
and econom ¢ mechani sms regardi ng the sharing of benefits fromthe use of wild
genetic resources. In addition, UNEP is conpiling case-studies on incentive
neasures for the conservation and sustai nable use of biodiversity in the Latin

[



UNEP/ CBDY SBSTTA/ 5/ 1 NF/ 10
Page 24

Aneri can and Cari bbean and the Eastern and Central European regions. Exanples
of support for nore sustainable agriculture are common in Wstern Europe. A
case-study on direct paynments in Swiss agriculture concluded that it is
possi bl e and cost effective to establish a financial incentive programre to
pronote the use of agricultural |and for conservation and sustai nabl e use of
wild species. There is also a need to renove perverse incentives. However,
such exanples are little docunented.

79. More work is needed on the valuation of ecosystem functions and services
provi ded by agricultural biodiversity, and to determne howto internalize
costs and benefits in agriculture. An | UCN UNEP/ Swi ss Gover nnent supported
wor kshop on biodiversity loss, held in Gand in April 1996, focused on the
appropriate role for econom c valuation and incentives in devel oping a
framework for biodiversity inmpact assessnent, and a further regional workshop
on econom ¢ val uati on of biodiversity, was held in Santiago in May 1996
(UNEP/ | UCN VWRI / WAF) . UNEP has al so carried out a workshop on econom c

val uation of biodiversity for the African managers of the nationa

bi odi versity strategi es and action plans (NBSAPs) and, later in 1999, will
carry out a similar workshop for the managers of NBSAPs in Asia and the South
Pacific. Some countries, for exanple China, are carrying out countryw de
eval uations of the econom c value of biodiversity.

80. Benefit-sharing and property rights issues are begi nning to be addressed
by a nunber of organizations: UNEP, the World Intellectual Property

Organi zation (WPO and others, in addition to the work under FAO on Farners
Ri ghts and access in the context of the International Undertaking on Pl ant
CGenetic Resources. The CG AR Systemwide Initiative on Collective Action
and Property Rights, lead by the International Food Policy Research Institute
(IFPRI), exanmines the formation and effectiveness of voluntary, comunity-

| evel organizations and property institutions as they relate to natural
resources nanagenent, while the Conmonwealth Secretariat and the Wrld Bank
support the devel opnent of in situ conservation projects with the
participation of |local and indi genous comunities, including traditiona

know edge and protection of intellectual property, ownership of gernplasm by

| ocal communities, and agreed protocols for granting access to scientific
institutions. UNEP subnitted two case-studies, on benefit-sharing
arrangenents for Ancistrocladas korupensis and Prunus africana, to the
Conference of the Parties to the Convention on Biological Diversity at its
fourth neeting and, with the MS. Swam nat han Foundati on, prepared a paper

wi th a nunber of case-studies on a conceptual framework for pronoting benefit-
sharing in the area of conservation and use of plant genetic resources. There
is a need for nore successful case-studies and experiences in this area.

81. The organi c-agriculture novenent, has hel ped to substantially pronote
ecol ogi cal |y sound approaches. This success story provides an interesting
nodel of the ways and nmeans to pronote certain agricultural systens and
practices which may in nany areas provide useful |essons for pronoting

bi odi versity-friendly agriculture. Guidelines for organic agriculture have
been devel oped to pronote its adoption, and incentives are provided through
consuner demand that supports higher prices for organic-1|abelled products as
wel |l as by market outlets, such as supermarkets, favouring organic products.

82. The FAO Committee on Commodity Probl ens (CCP) undertakes regul ar
assessnments of the |inkages between agricultural production and environment
and of the inplications of technical change, including biotechnol ogy, for
agricultural commodities. These assessnents evaluate the production, trade
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and food security inplications of such innovations. The nost recent study,
"Report on Activities Related to Trade and Environnent, Biotechnol ogy and
SPS/ TBT Measures", is available as CCP docunent 99/ 15.

4. Concluding remarks on needs for research, best
practices and technol ogi es

83. In many cases, a w de range of case-studies are already avail able on
best practices and | essons | earned from past experiences and experinents.
These val uabl e experi ences, both positive and negative, should be |earned from
and taken into account for future research initiatives. However, nore
understandi ng i s needed concerning the nultiple functions of biodiversity in
producti on systens. A greater focus on the ecosystem approach i s needed,

i ncl udi ng i n-depth coordi nated research in different agro-ecosystens, and
under different managenent practices, to quantify the direct and indirect
contributions of agricultural biodiversity.

84. Efforts are required to conduct research and conpil e case-studies for
the identification and pronotion of cost effective practices and technol ogi es,
t hat enhance the positive and nitigate the negative inpacts of agriculture on
bi ol ogi cal diversity, productivity and capacity to sustain livelihoods.

C. Strategies, programmes and action plans

85. Inits decision I11/11 the Conference of the Parties to the Convention
on Biological Diversity encouraged Parties to devel op national strategies,
programes and pl ans, and provi ded substantial guidance on their coverage and
obj ecti ves.

86. Most Parties to the Convention on Biological Diversity have devel oped
nati onal biodiversity strategi es and action plans (NBSAPs). Sone have
reported separately on agricultural biodiversity. However, only a few
countries have devel oped conprehensive strategies and action plans for the
conservation and sustai nabl e use of agricultural biodiversity, including, for
exanpl e, Bhutan, India, Canada and some countries in Wstern Europe.

87. Overall, the nature, scope and quality of the infornmation contained in
NBSAPs and ot her subm ssions nore conprehensively address the nmain ani nal and
pl ant genetic resources conponents of agricultural biodiversity and | ess
attention is paid to the biological support systemand the different
producti on systens and agro-ecosystens. Quidelines would assist countries in
reporting nore conpletely on the various functions of agricultura

bi odi versity.

88. The d obal Environnent Facility (GEF), through its enabling and
operational progranmmes, provides assistance to countries in the design and
devel opnent of their national biological diversity strategies and action
pl ans. The GEF inplenmenting agenci es —UNEP, UNDP and the Wirld Bank —
provi de country assistance through projects in the devel opment of NBSAPs.
There are exanples in each regi on of ongoi ng programres and projects on
agricultural biodiversity that have been el aborated and have recei ved GEF
fundi ng support. The nunber of approved projects and funding vol une for
agricultural biodiversity has, however, renmained |low in conparison to the
other thematic areas under the Convention. A framework for GEF activities
concerni ng the conservation and sustai nabl e use of biological diversity

i mportant to agriculture was adopted by the GEF Council in Cctober 1998 and an
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operational progranmme on agricultural biodiversity is now being devel oped.
Countries can take this new opportunity to fornulate and present rel evant
agricultural biodiversity programes.

1. Crop genetic resources, wild relatives, and
harvested wild food plants

89. The d obal Plan of Action for the Conservation and Sustai nabl e
Utilization of Plant Genetic Resources for Food and Agriculture (GPA) provides
the main global framework for action at all levels: local, national, regiona
and global. It was adopted by 150 countries at the International Technica

Conference on plant Genetic Resources, held in Leipzig in 1996, and
subsequent |y supported by the FAO Council and Conference and the Wrld Food
Sunmit, as well as by the Conference of Parties to the Convention, which

t hrough decision I11/11, urged countries to inplenment the GPA according to
their national capacities. The GPA provides an agreed conprehensive franmework
for action for the conservati on and sustai nabl e use of plant genetic resources
for food and agriculture, conprising 20 priority actions.

90. The 20 priority actions are grouped in four thene areas, as follows:

In situ conservati on and devel opnent

1. Surveying and inventorying PGRFA
2. Supporting on-farm nmanagenent and inprovenent of PGRFA

3. Assisting farmers in disaster situations to restore agricultura
syst ens

4. Pronoting in situ conservation of wild crop relatives and wild
plants for food production

Ex situ conservation

5. Sustaining existing ex situ collections
6. Regenerating threatened ex situ accessions
7. Supporting planned and targeted collecting of PGRFA

8. Expanding ex situ conservation activities

Uilization of plant genetic resources

9. Expanding the characterization, evaluation and nunber of core
collections to facilitate use

10. Increasing genetic enhancenent and base-broadening efforts

11. Pronoting sustainable agriculture through diversification of crop
producti on and broader diversity in crops

12. Pronoting devel opnent and commercialization of under-utilized
crops and speci es

13. Supporting seed production and distribution

14. Devel opi ng new nmarkets for local varieties and "diversity-rich"
products

Institutions and capacity buil ding

15. Building strong national progranmes
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16. Pronoting networks for PGRFA

17. Constructing conprehensive information systens for PGRFA

18. Developing nonitoring and early warning systens for |oss of PGRFA
19. Expanding and i nprovi ng education and training

20. Promoting public awareness of the value of PGRFA conservation and
use

91. The d obal Plan of Action (GPA) is to be inplenmented by all stakehol ders
at all levels. Inplenentation of the GPA is guided and nonitored by the

Conmi ssion on Cenetic Resources for Food and Agriculture. FAQ, in
collaboration with its partners, in particular, IPGRlI, provides technical and
policy support at country, regional and international levels to facilitate

i mpl enentation. The CA AR supports the inplenmentation of the d obal Plan of
Action through its Systemw de Progranme for genetic Resources (SGRP).

92. Through CGRFA, countries and institutions have reported on the status of
i mpl ementation of GPA-related activities. While sone are a continuation of
earlier activities (in particular under activities 1, 4, 5, 7 and 9), others
have been initiated or adjusted in response to the GPA. In particular, there
has been substantial progress in strengthening national programres (activity
15) and regi onal networks (activity 16), and a | arge nunber of initiatives
have been | aunched to pronote on-farm conservation and devel opnent (activity
2), though these are largely isolated projects. Inportant work is under way
in respect of seed security (activity 13), but the needs are also very | arge.
There has been relatively little progress with in situ conservation (activity
4), ex situ conservation of species with non-orthodox seeds and ni nor species
(activity 8), regeneration (activity 6), genetic enhancenment and base-

br oadeni ng (activity 10), and early-warning systens (activity 18). Further
details are provided in the reports to the eighth session of CGRFA, held in
Rome in April 1999 (CGRFA-8/99/3 and 5).

93. Countries have reported much progress in the area of strengthening of
nati onal programres, despite reductions in funding to national agricultura
research systens. Several countries have held national workshops on plant
genetic resources for food and agriculture, which has hel ped further define
national priorities, and stinulate the formati on of national comittees. The
nunmber of countries with national conmittees (or simlar coordinating
nmechani sns) has roughly doubl ed since 1995. Countries report an increasing
i nvol venent of a wider range of stakehol der groups (farnmers, breeders, non-
governnental organizations, universities and the private sector) in such
conmi ttees, and national progranmes generally. Increasingly, nationa
conmittees have been involved in preparing national plans or strategies for
pl ant and ani mal genetic resources for food and agriculture conservation and
use.

Forest genetic resources

94, Forest-genetic-resource priorities are regularly reviewed by the FAO
Panel of Experts on Forest Cenetic Resources. The work of the Panel includes
identification of priority tree species, and reconmendati ons on specific
activities in each of those in which action is needed (taxonom ¢ and genetic
exploration, in situ and ex situ conservation, evaluation of |evels and

di stribution of genetic variation of species targeted for attention through
testing/eval uation, sustainable utilization). Follow ng reconmendations of
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t he Panel, subsequently endorsed by the Committee on Forestry, FAOis
assisting countries in the organi zation of a series of regional and
subr egi onal wor kshops on the managenent of forest genetic resources, including
their conservation, enhancement and sustainable utilization. Priorities for
action are defined in this country-driven and action-oriented process, which
is ained at the devel opnent of regional and subregi onal action plans.

Nati onal forest genetic conservation programmes will constitute the building
bl ocks of plans, which could later, if countries so wi sh, be placed within a
| arger context, contributing to a conprehensive, international framework.
Such a coherent gl obal franmework for action on forest genetic resources could
decisively help pronmote overall co-ordination of action and help further
cooper ati on between and anong geographi cal regions.

95. Forest biological diversity is, to larger or mnor degrees, addressed in
nati onal forests action programmes. The Tropical Forestry Action Plan,
precursor of the national forests programres, was |aunched in 1985,
and sone 127 countries have devel oped or updated their national

forest programmes during the past 13 years.

96. These activities are conplenented by other initiatives such as the
preparati on of national biodiversity strategies and action plans within the
framework of the Convention on Biological Diversity. The overall status and
progress are regularly reviewed in global neetings, such as the Wrld Forestry
Congresses, held every six years, and | UFRO consul tati ons, such as the

| UFRQ FAO consul tation on forest genetics and tree inprovenment held in Beijing
in August 1998).

97. In collaboration with a national institutes in nenber countries and a
nunber of international partners (including UNEP, UNESCO the Secretariat of
the CBD, | UFRO and relevant CA AR centres, in particular IPGRI, C FOR and

| CRAF), FAO supports networking to pronote the conservation, devel opnent and
sustai nabl e use of targeted priority tree speci es.

Ani mal genetic resources

98. A conprehensive framework for the characterization, sustainable use and
conservation of farm ani mal genetic resources is being devel oped as the FAO
G obal Strategy for the Managenent of Farm Aninal Genetic Resources.

Devel opnent of this Strategy was supported by the Wrld Food Sunmit and the
Conference of the Parties to the Convention on Biological Diversity. The
country-driven devel opnent of this strategic framework provides for nationa
focal points and networks at the country, regional and global |evels; a

st akehol der mechanism a virtual structure, known as DAD-1S, to support this
net wor ki ng; an intergovernnmental mnechani smthrough the Conmi ssion on Genetic
Resources for Food and Agriculture; the devel opnment and inpl enmentation by
countries of national farm ani nal genetic resources managenent pl ans,
utilizing technical guidelines; and a reporting and eval uati on nechani sm

i ncorporating a global early-warning system

99. FAQ, in collaboration with partners such as ILRI, | CARDA, UNEP and UNDP
and a small nunber of non-governmental organizations, provides technical and
policy support at country, regional and international levels to inplenment the
G obal Strategy and initiate the assessnment of status and trends of farm

ani mal genetic resources. The key actions of the Strategy aim at
under st andi ng, wi se use, and further devel opnent of farm ani nal genetic
resources adapted to the world s major nedium and | owinput production
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environnents; sustainably intensifying agricultural systens; and overcom ng
the threat of genetic erosion in the remining 5, 000 breed resources of the 14
mai n farm ani mal species, about 30 per cent of which are currently at high
risk. Country-level guidelines are being drafted by FAQ for devel opi ng and

i mpl ementing action plans for country use. Sonme guidelines have been
distributed for field testing, assisted by UNEP

100. National focal points are being identified and are devel oping their
country networks, and regional focal points are operational, while FAO
supports the global focus. Countries are increasing their involvenent in the
devel opnent of the DAD-1S system and have begun to characterize their aninal
genetic resources. Sone countries, for exanple 12 countries in Asia, have
devel oped the first stage of national action plans.

Aquatic genetic resources

101. The FAO Code of Conduct on Responsible Fisheries and the priorities
identified on the basis of The State of Wrld Fisheries and Aquacul ture report
provide a framework for the conservation and sustai nable use of fisheries and
aquacul ture. The FAO progranme on the pronotion of responsible fisheries and
aquacul ture supports inplenmentation of the Code of Conduct and the Convention
on Biological Diversity, through participation in specialized neetings,
publication of technical guidelines on fisheries and aquaculture (for exanple,
on the precautionary approach to the use of new species in aquaculture), and

t he organi zation of international foruns on fishery genetic resources. 1In
addition, the European Inland Fisheries Advisory Conmi ssion in association
with the International Council for the Exploration of the Sea (1CES) has

devel oped codes of practice on species introductions that have been adopted in
principle by other regions.

102. Rel evant regional aquacul ture progranmes include the comunity-based
aquatic resource managenent for |ocal communities (ALCOM progranme

col laborating with all SADC nmenbers. Pilot projects support fiel dwork,

trai ning and workshops on small-scale fisheries, integrated irrigation-

aquacul ture; water resource nanagenment issues, as well as SADC water resources
data and i nfornation.

103. A nunber of networks and partnerships exist, such as the Asian and
Anerican fishery societies, ICES, and the International Network of Genetics in
Aquacul ture (INGY). INGA is involved in collaborative regional research on

t he conservation of fish genetic resources and increasing fish production

t hrough genetic enhancenent, for exanple through a project on local tilapia
strains currently in progress through the I DRC funded project on collaborative
research and training for docunmentation and characterization of tilapia
genetic resources for aquaculture in Africa. Cbdte d lvoire, Egypt, Ghana and
Mal awi are participating in this project.

M crobi al genetic resources

104. There is no global progranme for the conservation and sustainabl e use of
m crobial genetic resources. Coordinated efforts will be required through

I i nkages between M RCENs and other institutions holding rel evant databases and
i nformation systens and col |l ections, to collect and characterize those
priority groups and mcro-organisnms. This will require resources and possibly
al so the strengthening of taxonom c expertise for mcrobial genetic resource
assessnent.
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2. Ecological and ecosystem functions

Support to agricultural production systens

105. Many countries have adopted national |PM programes, with the support of
the obal IPMFacility (co-sponsored by FAO UNDP, UNEP and the World Bank),
and the FAO inter-country programre for conmunity IPMin Asia. Concepts and
approaches are al so bei ng devel oped t hrough the CE AR system w de progranme on
| PM

106. The d obal Invasive Species Programme (G SP) is an internationa
initiative coordinating work by 1UCN, CABI and UNEP. Wrk on alien species
eradication in situ is also supported by the Wrld Bank. Mbst nationa

guar anti ne services, which provide the main nmeans of controlling pests and
i nvasi ve species, operate within the framework of the International Plant
Protection Conventi on.

107. In nodern agricultural systenms, ecosystem services are often

suppl enented by external inputs. Overuse of external inputs can be both
unsust ai nabl e and inefficient by harm ng the environnent and inpeding the
activities of beneficial organisnms in providing ecosystem services. The FAO
programme for the safe and efficient application of agro-chenicals and bio-
products includes awareness-raising, technical and policy advice for country
studi es and assessnents and the formnul ati on of standards for safer and nore
efficient application equipnent. It conplenents the FAO Code of Conduct on
the Distribution and Use of Pesticides and supports the FAO progranme on safe
managenment of pesticides. COECD al so has a progranme on biol ogical resource
managenent for sustainable agricultural systens, which enphasizes nore
efficient use of input factors in the production processes of plants, aninmals
and on the quality of ground and surface water, and includes the pesticide

ri sk reduction progranme. The programme strives to reinforce internationa
scientific cooperation to facilitate exchange of |atest infornmation on current
research, through exchange of scientists or synposia on specific thenes. A
notabl e effort is made to enhance research of value to devel opi ng countries.

108. There are no conprehensive progranmes on pollinators in agriculture.
Wrk has tended to focus on honey production and the provision of inproved

pol | i nat or bees and those with resistance to Varroa nites and ot her diseases.
The I nternational Wrkshop on Pollinators in Agriculture drew attention to the
need for nmonitoring and eval uation of pollinators and pollinator processes for
di fferent agro-ecosystens, and proposed a nmgjor initiative in this area.

W der ecosystem and | andscape | evel s

109. A nunber of countries have devel oped progranmes to pronote sustainable
agriculture which could provide the basis for pronoting the conservation and
sust ai nabl e use of agricultural biodiversity. |In sonme cases, biologica
diversity issues are also being integrated into | and-use planning and sectora
agricultural, forestry and fisheries policies and progranmes (e.g., Bhutan
Mozanbi que, and several countries in Western Europe). In the forestry field,
bi ol ogi cal diversity considerations are presently being included as integral
parts of forest managenent plans, ainmed at harnoni zi ng sustai nabl e
utilization of forest products and services with conservation. Some countries
(e.g., Namibia, Eritrea, Canada and Wstern Europe) have al ready established
I i nkages between national environnmental and agricultural progranmes and
strategies to integrate biological diversity considerations, including
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conmuni ty- based natural resources managenment programmes. Uganda and sone
countries in Western Europe provi de exanpl es of the establishnent of
environnental liaison units in all |ead agencies to link sectors involved in
bi ol ogi cal diversity conservation including tourism wldlife, trade and

i ndustry. Negative inmpacts on agricultural biodiversity of devel opnent

proj ects have been reported, for exanple, the effect of hydrol ogi cal and
irrigation projects on fish populations and nigrations (Asia and Pacific
region). This indicates the need for the evaluation of devel opnent projects
froma biological diversity perspective, for exanple through the incorporation
of biological diversity issues in environmental inpact assessnments (ElA).
Sone countries in Africa and Central Europe have identified a need to devel op
procedures for addressing agricultural biodiversity in environnmental inpact
assessnents.

110. A range of strategies are being proposed by countries for particular
attention in the nanagenent of agro-ecosystens and agricul tural biodiversity,
for exanpl e:

(a) The introduction of natural resources accounting to help naxim ze
revenues fromnatural resources and ensure best use of biological diversity,
soil and water resources (Brazil, Africa, Wstern Europe);

(b) Agricultural diversification, especially for small island
devel opi ng States (Muritius);

(c) Devel opnent and conmerci al i zation of under-utilized species and
t he devel opnent of new markets for local varieties and diversity rich products
(Bhut an) ;

(d) Nat i onal programres and actions that incorporate benefit-sharing
arrangenents (Asia and the Pacific) and integrate nore fully
i ndi genous/traditional know edge practices (Saint Lucia);

(e) A focus on alien species and | ocal indigenous species and the
devel opnent of a weed strategy (Australia);

(f) The rehabilitati on of degraded terrestrial ecosystens (Africa and
West ern Europe);

(9) The creation of an observatory of agricultural practices on
specific farms to support managenent and nonitoring and i nprove understanding
and econonics of different systenms as well as a managenent centre for
partici patory research (Tunisia).

111. Biological corridors are inportant not only for in-situ conservation of
genetic resources, but also for the provision of habitats for transient

speci es, some of which are inportant to agriculture (e.g., pollinators). The
GEF-sponsored Wrld Bank Meso- Anerican biol ogi cal corridor project, for
exanple, is an initiative to conserve the biological and socio-cultura
richness still remaining in essentially intact strips of natural habitat
joining Mexico to Col onbia, known collectively as the Meso- Areri can bi ol ogi ca
corridor (MBC), and ensure their sustainable use. In addition to having their
own uni que ecosystens, Central America continues to be a critical |ink between
the northern and southern biotas of the Anericas.

112. The UNESCO Man and the Bi osphere (MAB) programe ains to achieve a
sust ai nabl e bal ance between conservi ng bi ol ogi cal diversity, pronoting
econom ¢ devel opnent and nai ntai ning associ ated cul tural values. A nunber of
field research activities include attention to genetic resources for food and
agriculture, nore particularly in a nunber of sites contributing to the Wrld

[
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Net wor k of Bi osphere Reserves. The Network conprises 352 sites in 87
countri es.

113. The d obal Terrestrial Observing System (GICS), ains to provide
policy makers, resources nanagers and researchers with access to the
data they need to detect, quantify, locate, understand and warn of
changes (especially reductions) in the capacity of terrestrial
ecosystens to support sustai nable devel opment. GIOS is sponsored by
FAO | CSU, UNEP, UNESCO and WMO, and focuses on five issues of gl obal
concern: changes in land quality; availability of freshwater
resources; |loss of biodiversity; inpacts of pollution and toxicity;
and climate change.

114. Several countries have reported recent initiatives to address

bi odi versity at the | andscape level and to draw attention to the benefit of
nosai cs of different |and uses. An exanple is provided by the Council of
Europe’ s Pan European Biol ogi cal and Landscape Diversity Strategy (PEBLDS), as
wel | as supportive legislation, for exanple set-aside |ands and hedger ows.
Attention at the | andscape | evel needs to address the interaction between
features and conponents of agricultural biodiversity, including ecologica
functions and ecosystemservices. Since the |late 1980s there are nmany
exanpl es of agri-environmental policies (AEP) w thin OECD.

Met hodol ogi es are being devel oped in the United Kingdom for exanple,
for the conbi ned ecol ogi cal and econom c assessnment of the efficiency
(cost benefit analysis) and effectiveness (adopti on and ecol ogi cal
outconme) of such agri-environmental policies and schenes.

115. FAO provi des support to menber countries in pronoting sustainable
agricultural policies and programmes, through its agriculture, forestry and
fisheries strategies and programres including, inter alia, the inproved
managenent and devel oprment of:

(a) Dryl ands, rangel ands and grassl ands including integrated pastora
managenent, participatory processes and drought managenent strategies,

(b) Wat er sheds (catchnments) and valley bottons, with specific
attention to nountain ecosystens, including soil and water conservation and
managenent, participatory | and-use planning and where appropriate wildlife
managenent and aquacul ture.

116. Such programes are supported by research, especially by the CA AR
centres, which target both the policy instrunments for and constraints to the
adopti on of sustainable agriculture, as well as the specific technica
constraints, for exanple, the | CRAF natural-resources strategy, the ILR crop-
farm ani mal programmes and the | FPRI progranmes addressing food policy issues.

117. FAO and the Cd AR system provi de technical support in the use of farmng
systens devel opnent (FSD) approaches for the devel opment of sustainable
producti on systens and farn household systens. Constraints and opportunities
are analysed with a view to naking optinmal use of scarce resources including
production/farminputs, with attention to econoni c and ecol ogi cal issues.
These approaches are applied, by FAOin cooperation with partners, through the
regi onal FARM progranme in Asia and FARMESA programme in southern Africa that
pronot e sustai nable agricultural resource nmanagenent initiatives by key

st akehol ders.
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118. National agricultural research stations (NARs) and other rel evant
technical institutes, extension and research services and deci sion nmakers at
policy levels should be in position to assist farm ng conmunities, as well as
| ocal and national |evel planners and decision nakers, to devel op and

i mpl enent bi odiversity-friendly agricultural strategies and actions aining at
sustai nabl e agricultural systens, technol ogies and practices. This requires
t he updating and nobilization of the agricultural sector, including
agricultural research and extension services, with a view to enhancing
scientific know edge and understanding. |In this light, a nunmber of countries
identified the need to:

(a) Update training institutions, their curricula and training courses
to integrate agricultural biodiversity;

(b) | nprove the capacities and invol venent of national agricultura
research systens and increase the nunber of trained scientists and ot her
personnel in the field of biological diversity in the agricultural service
sector;

(c) Ref ocus agri cul tural extension services and training of farnmers,
extensi on agents and technical personal as a nmeans to pronote agricultura
bi odi versity; and

(d) Bri ef decision nakers and pl anners.

The abiotic resource base

119. A broad range of technical assistance is provided to countries by

i nternational organizations such as FAQ, on the planning and managenent of
abiotic resources, including land, water and plant nutrients. This includes
t he devel opnent of policy, organizational and institutional approaches for

| and- use pl anni ng and managenent, including | and-tenure issues; for water

al l ocation policy and use including inmproved irrigation or aquaculture
systens; as well as for soil-productivity managenent and soil-erosion control
Such programes coul d provide the foruns for increasi ng awareness and
capacities and for identifying requirenents and best practices for the
conservation and sustainable use of agricultural biodiversity. They also
provide a range of guidelines for decision nakers and planners that can be
used at the national |evel, including through international programes that
assi st countries to address najor issues of concern

120. Sone exanpl es of ongoing activities and instrunments include:

(a) The World Soil Charter (1982, since proposed for updating),
supported by Wrld Conservation Technol ogi es (WOCAT) case-studi es and
gui del i nes; and UNEP/ FAO gui del i nes for mappi ng and nmeasurenent of rainfall-
i nduced erosion processes in Mediterranean coastal areas;

(b) International and regional strategies for the conservation
managenent and rehabilitation of |ands (1SCRAL, CORTALC, CLASP), including
techni cal support, database generation and the managenent of applications at
farm comunity, watershed and country |evels;

(c) FAO gui delines for environnentally sound tillage practices for the
protection of soils (drafted at Harare in 1998) which could be further
devel oped into a code of conduct for sustainable | and nanagenent;

(d) Strategies for soil fertility such as tropical soil biology and
fertility project (TSBF) and the nulti-partner Soil Fertility Initiative
(SFI). The SFI ains to develop, at country level, a soil fertility strategy

[
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for the restorati on and enhancenment of soil fertility in a mediumand |ong
term perspective. In addition to technol ogi cal aspects of enhancing and
restoring soil productivity, it will address policy issues to ensure that the
soil fertility measures adopted are profitable to farners;

(e) The joint FAO | AEA di vi sion subprograme on soil and water
managenment and crop nutrition.

(f) The | FAD- FAO programme to address synergi es between the
desertification, biological diversity and climte change conventi ons;

(9) A wi de range of progranmes to support water resources nmanagenent
i ncludi ng the UNESCO I nternational Hydrol ogi cal Progranme (IHP), the World
Bank water environnent progranmmre, the |DRC people, |and and water progranmme
the and the WMO hydrol ogy and water resources programe; and CA AR initiatives
such as the systemwi de initiative on water managenent (SWM and the | CARDA
eco-regi onal programe on on-farmwater husbandry in Wst Asia and North
Africa;

(h) The soil, water, and nutrient nanagenment (SWNM initiative of
Cd AR and work by Centres such as VWM and Cl AT on strategi es that better
enabl e Governnments and non-governnental organi zations to address issues in
soil, water, and nutrient managenent.

3. Soci o-econom ¢ di mensi ons

Local and i ndi genous know edge

121. The use of participatory approaches has generally been well integrated
i nto devel opnent approaches over the | ast decade. Many programmes especially
by international organizations and non-governmnmental organizati ons are now
testing and devel opi ng ways and neans to i nprove recognition and use of |oca
and i ndi genous know edge of agricultural biodiversity. Exanples of relevant
initiatives by FAO include the forests, trees and people progranme and a
decentralized, international progranme on farm ng systens devel oprment

i nvol ving rural people in farm ng systens analysis. A pilot regional project
in southern and eastern Africa on gender, biological diversity and | oca

know edge systens (LinKS) for strengthening agricultural and rura

devel opnent, addresses farner, technical and policy |evels including
conmuni cati ons, feedback and information flow including | earning fromcase-
study experiences. Local and indigenous issues are also nentioned as a
priority in the biodiversity strategies of a nunber of countries.

122. CIFOR, through the adaptive co-managenment of forests progranme, and
other CE AR centres, incorporate |ocal socio-econoni c considerations and
know edge into research programmes. Policies and other interventions are
being formul ated and i npl enented with Cl FOR assi stance to i nprove the human
wel fare of forest dependent communities. The CA AR systemw de initiative on
collective action and property rights (CAPRI) exanines the fornation and

ef fecti veness of voluntary, community-|evel organizations and property
institutions as they relate to natural -resource managenent.

123. Exanples of other international progranmes supporting the recognition
and use of traditional know edge include

(a) Pronotion of sustainable and equitable use of plant genetic
resources by the People and Plants Initiative of WAW (1992), UNESCO MAB and
t he Royal Botanic Gardens, Kew, which supports ethnobotanists from devel opi ng
countri es;
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(b) Pronmotion of nore effective nethods for conservation and
sust ai nabl e use of tropical forest resources by the Commonweal t h- Secretari at -
supported |Iwokrama progranme in CGuyana, including a participatory survey of
the agricultural biodiversity used by indi genous Anmerindi an popul ati ons and
t he devel opment of a conprehensive intellectual property rights (IPR) system
aimed at ensuring that Amerindian know edge of forest and biol ogical diversity
is protected and rewarded; and

(c) The people and forests and reefs project, of the Biodiversity
Support Programe (a USAI D-funded consortium of WAF, The Nature Conservancy,
and WRI') works with indigenous peoples to manage biol ogical diversity,
focusing on biologically diverse areas where traditional ethnic identities and
institutions are still strong. The project supports the rights of indigenous
peopl e and pronotes sustai nabl e econoni ¢ and soci al devel oprent;

(d) The |1 DRC programme on sustai nabl e use of biodiversity enphasizes
the inmportance of facilitating direct representation of indigenous and | oca
peoples in international discussions, and encourages the incorporation of
their perspectives and values into these debates. The programe is intended
to provide support to activities such as the devel opment of appropriate
exchange and networki ng strategi es anong i ndi genous and | ocal peoples, and
research on covenants, guidelines and protocols devel oped by indi genous
peopl es and | ocal communities to negotiate their relationships with outside
groups. The programe al so recogni zes the integral role of gender in the
sust ai nabl e use of biodiversity by supporting research on evol vi ng gender
roles in biodiversity managenent.

124. Cender issues are recognized as being inportant in addressing the
conservation and sustai nabl e use of biological diversity, in view of the often
distinct roles and responsibilities of nen and wonen in farm ng household, for
exanpl e, seed selection and storage, pest control, soil nanagenent. The

devel opnent of a strategy for addressi ng gender considerations through

i mpl ement ati on of the GPA/PCR was the subject of an | PCGRI/FAO wor ki ng group
neeting held in Rone in Qctober 1996. The M S. Swam nat han Research
Foundation will organi ze an international technical consultation on gender

di rensions in biodiversity managenent and food security in Novenber 1999.

Trade, marketing and incentives

125. Financial and other incentives are needed to reduce chemnical inputs and
pronote soil conservation, to pronote stewardship and responsi bl e use of
natural resources, and to protect border and wildlife habitats. Econonic

val uati on of natural resources can help provide incentives to conserve them
The econonic inpact of soil erosion in Canada, for exanple, is estimated to be
bet ween $484 and $707 mllion per year (Agriculture Canada, 1994). Canada is
devel opi ng an environnmental valuation reference inventory (EVRI), a storehouse
of valuation studies that is capable of matching current policy requirenents
with previous studies.

126. Despite the significant efforts ongoing that address farm ng systenms and
abiotic resources, and in accordance with the outcone of the CBD FAO wor kshops
supported by the Government of the Netherlands (June 1997 and Decenber 1998),
agricultural biodiversity issues at system|evel deserve nore attention

i ncluding resource interactions and synergies in m xed production systens and
ecosyst em servi ces.
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4. Concluding remarks on needs for strategies,
programmes and action pl ans

127. A concerted and coordi nated effort that addresses the various conponents
of agricultural biodiversity depends upon a coherent franework to gui de

nati onal strategies and actions for the conservation and sustai nabl e use on
agricultural biodiversity, as well as a dynam c process that ensures country
level flexibility and updating of regional and international priorities and
actions. Mainstream ng of agricultural biodiversity considerations into

nati onal agricultural strategies and action plans, including forestry and
fisheries, is necessary, as well as into environnental progranmes, such as
nati onal environnmental action plans (NEAPs) and environnental strategies and
policies addressing specific resources such as forest and wildlife resources

128. The agricultural sector is very conplex and there are nany different

st akehol ders that need to be involved in the planning and devel oprment process,
including farners, foresters and fishernen (the producers); conmunity | eaders
the technicians and policy makers in the diverse sectors including the agri -
busi ness; non-governnental organizations and devel opnent agencies; as well as
the consuners that influence narket demand. The sustai nabl e nanagenment of
agricultural biodiversity by farmers and their comunities, in particular, is
a prerequisite to achieving sustainable increases in food and |ivelihood
security and to protecting natural resources. Consumer organizations are al so
increasingly influential in this regard. Transparent consultative processes
are required to all ow exchanges, negotiation and, as required, conflict
resol uti on between different stakeholders and also to provide effective

f eedback nechani sns bet ween producers and researchers and the technical and
policy levels. This is crucial in the identification of issues and
priorities, the design of appropriate strategi es and actions, and the

noni toring and eval uation of the perfornmance and inpacts (cost effectiveness
and i npact) of programmes and actions. Hence, the inportance of coordinating
nmechani sns bet ween rel evant organi zati ons and bodies to ensure the el aboration
of coherent policies, strategies and actions at international, regional and
nati onal levels and their continual appraisal. The establishnment of policy
and technical -1 evel conmittees and working/expert groups at different |evels
will allow systematic consultation between relevant sectoral institutions in
the inplenentation, nonitoring and eval uation of strategies and action plans.

129. There is a need to strengthen the capacities of farners, their
comunities, and other stakehol ders, including producer organizations, to
manage agricultural biodiversity so as to increase their benefits, and pronote
awar eness and responsi bl e action by producer organizations and agro-

ent erpri ses.

D. Policies and |eqgislation

130. The Convention itself provides the nain international framework for
policies and | egislation concerning the conservation and sustai nabl e use of
agricultural biodiversity, and the sharing of benefits derived fromits use.
There are, however other inportant instrunents, including on the one hand,

| egal instrunments such as the world trade agreenents which may inmpact on
agricultural biodiversity, and on the other hand, specific agreenments which
concern particul ar conmponents. The extent to which specific national policies
and | egi sl ati on has been devel oped varies greatly between countries.
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1. Cenetic resources for food and agricul ture

131. The International Undertaking on Plant CGenetic Resources for Food and
Agriculture (11U PGRFA) is currently under revision under the Comm ssion on
Genetic Resources for Food and Agriculture. It will provide a binding

i nternational agreenent for the conservation and sustainable use of PGRFA in
harnony with the Convention on Biological Diversity, including a nmultilatera
system of access and benefit-sharing. Some countries have |egislation
governi ng access to genetic resources, but nobst are awaiting conpletion of the
I nternational Undertaking. Meanwhile, many countries and institutions use the
FAO Code of Conduct on Gernplasm Col I ection and Transfer to guide their

appr oach.

132. CCRFA is currently exam ning the needs for further policy developnent in
the context of the d obal Strategy for the Managenent of Farm Animal Genetic
Resources. Sone countries (e.g., 12 countries in the Asian region) are
devel opi ng national policies for animal genetic resources characterization
conservation and sustai nabl e use.

133. Policy and legislative nmeasures relevant to plant and ani nal genetic
resources are being devel oped by many countries, such as the devel opnent of

bi ot echnol ogy and bi osafety regul ati ons, seed policy to encourage traditiona
varieties; senen and enbryo policy for zoosanitary and zoot echni cal purposes;
food policy to increase marketing of |ocal food crops and ani nal products;

i ntell ectual property, access to plant genetic resources; as well as gernplasm
coll ection and exchange. Phytosanitary policy under the International Plant
Protection Convention (I PPC) enables safe international transfer of plant
genetic resources and safe transfer of aninal genetic resources is facilitated
by the O E guidelines. Mst countries have |egislation concerning seed
certification and variety release. Reviews of such regulatory and policy
framewor ks have suggested that there is a need for a nore flexible approach
concerning the use of farmers’ varieties and farm produced seed.

134. The FAO Code of Conduct for Responsible Fisheries (FAO Conference, 1995)
provides a guiding framework for all countries and for international efforts
to ensure the sustainable exploitation of aquatic |iving resources in harnony
with the environnent. It includes the protection of living aquatic resources
and their environnents as well as responsible devel opnment of aquaculture

wi thin transboundary aquatic ecosystens and the use of aquatic genetic
resources for the purpose of aquaculture, including culture-based fisheries.
The Code establishes principles and standards applicable to the conservation
managenent and devel oprment of all fisheries, including post-harvest practices
and trade.

135. There are currently no codes of conduct or |egislation specific to
nm crobi al genetic resources.

136. Policies for the use of genetic resources associated with best practices
in utilizing nodern technol ogies, e.g., biotechnologies, are required to
enabl e countries to nore effectively and efficiently respond to the food and
agriculture inperative. Many countries report changes since 1995 in

| egislation on natters such as plant breeders’ rights and other rel evant
intellectual property rights, and access legislation. |In particular, the need
for menbers of the Wirld Trade Organi zation to devel op | egi slation consi stent
with Article 27.3(b) of the Agreenent on Trade-Rel ated Aspects of Intellectua
Property Rights (TRIPS) has been highlighted. Many countries indicate a
continuing need for policy capacity-building. The draft code of conduct for

[
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bi ot echnol ogi es as they relate to the conservation and use of genetic
resources for food and agriculture will be addressed by CGRFA at its next
session, in 2001.

2. Ecological and ecosystem functions

137. The followi ng international |egal agreenments and codes of conduct

provi de support in various ways to the naintenance of ecosystem functions and
services. Mny address certain harnful agricultural practices such as the use
of pesticides, biological control agents and the introduction of plant pests.

138. The International Plant Protection Convention (IPPC) ains at cooperation
in the control of introduction and spread of plant pests ( or "alien invasive

species"), and in the pronotion of appropriate nmeasures for their control. It
i ncludes the protection of cultivated and wild plants fromdirect and indirect
ef fects of pests and weeds. |n support of this Convention, the Secretariat,

hosted by FAQ, has prepared: guidelines for pest risk analysis; a code of
conduct for the inport and rel ease of exotic biological control agents;

requi renents for the establishment of pest-free areas; principles of plant
qguarantine as related to international trade; and guidelines for surveillance
and export certification systens.

139. The Convention for the Application of the Prior |Inforned Consent
Procedure for Certain Hazardous Chenicals and Pesticides in International
Trade (1999) is jointly administered by FAO and UNEP, and wi th WHO nmakes
reconmendati ons for maxi numresidue levels. The FAO International Code of
Conduct on the Distribution and Use of Pesticides (as adapted to reflect the
PI C principle) sets out responsibilities (between governnent, industry and

ot hers) and voluntary standards of conduct for all public and private entities
concerned. It provides a point of reference to assist devel oping countries
until they have an adequate regulatory infrastructure. Supporting technica
gui del i nes have been devel oped.

140. The Codex Alinentarius Conm ssion (CAC), was set up to inplenment the
Joi nt FAOQ WHO Food Standards Progranme, and ains to ensure consuners’ health
and fair practices in the food trade. Codex Standards includes all food
safety considerations, inter alia, food quality, labelling, systems for

i nspection and certification. The Conmi ssion also outlines codes of practice
and maximum limts for residues of agricultural and veterinary chem cals and
conducts risk assessments to human health. |ts guidelines and
reconmendations, as well as those of OE and | PPC, are used in applying the
WIO Agreenent on the Application of Sanitary and Phytosanitary Measures (SPS)
which pernmits Governments to inpose trade restrictions and neasures to protect
human, aninmal or plant heath, including wild flora and fauna as well as
conmer ci al species, fromthe spread of pests and di seases.

141. Many countries al so have national |egislation on factors affecting
ecosystem functions and services, such as the reduction of chem cal inputs;
conservation farm ng practices and organic agriculture; and introduction and
control of alien invasive species.

142. Legal arrangenents that address the | andscape and ecosystem | evel have
been addressed nopst substantively by the European region. Agenda 21 is a
strategi ¢ docunent outlining a package of measures adopted by the European
Conmi ssion (July 1997, docunent 97/6), and setting out how t he European Union
shoul d devel op its comon policies beyond the year 2000 i ncluding reform of
the Conmon Agricultural Policy (CAP) to integrate environnental concerns into

[
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agriculture. Agricultural-environnental instrunents are being utilized to
support sustai nabl e devel opnent of rural areas and provi de environnenta
services in response to society demand, for exanple direct paynments and
targeted neasures to address problens such as water quality, soil degradation
and erosion, and burning of residues. Measures such as subsidizing set-aside
| and are being inplenented and nonitored. It is increasingly recognized that
conservation agriculture can effectively contribute to solving environnenta
probl ens regarding the agricultural |and base and genetic erosion

143. A nunber of countries have nentioned a range of |egislation that
addresses the | andscape and ecosystem |l evel including, inter alia: catchnent
protection, i.e., through forest nanagenent and conservation, soi
conservation; environmental pollution and waste managenent; and environnenta
i mpact assessnent (EIA) legislation including a strategies for eval uating
programmes that encourage ecol ogi cal conpensati on.

144. There are several exanples of international codes of conduct and

| egi sl ation that support biological diversity-friendly farmng, such as the
FAO Code of Conduct for Responsible Fisheries, guidelines for environmental |y
sound tillage practices for the protection of soils, and the Internationa
Code of Conduct on the Distribution and Use of Pesticides.

3. Socio-economc factors

Trade-rel ated policies and | eqgi sl ation

145. A nunber of countries note that conducive trade and marketing policies
are needed to pronote biological diversity, such as the increased use of
traditional varieties, breeds or under-utilized species. This requires the
review of pricing and marketing and trade related policies, for instance farm
ani mal and crop subsidies that provide disincentives to biological-diversity
conservation. An effective exanple is provided by the organic agriculture
novenent, for which specific needs have been identified for organic and eco-
labelling. In many countries, policies aimed at intensive use of resources
and econom ¢ devel opnent nmay conflict with natural resources managenent,

bi ol ogi cal diversity conservation and the sustainability of production

syst ens.

146. The Uruguay Round Agreenents (URA) aimto provide greater access to
worl d markets and curb practices that distort production and trade. |In the
short term however, some countries/regions nmay be adversely affected by |oss
of markets and price increases of some inported products. Many devel opi ng
countries, particularly the | east devel oped, may have neither the capacity nor
the resources to face the challenges or capture export opportunities flow ng
fromthe Uruguay Round. There are four nain agreenents relevant to food and
agricul ture:

(a) The WIO Agreenent on Agriculture establishes basic rights and
obligations for governnents relating to trade in agricultural products. In
particular, it prohibits the use of agriculture-specific inport restrictions
other than customtariffs, restricts the use of export subsidies for
agricultural products, and disciplines the use of trade-distorting donestic
support in favour of agricultural producers. The Agreement is supplenented by
specific conmtnents, on the part of nenbers, to inprove market access and
reduce export subsidies and trade-distorting donestic support. Publicly
funded donestic support neasures that have no, or at nost mninmal, trade
distorting effects on production are exenpt ("G een Box" neasures). The
"Green Box" covers a wide variety of measures that are part of a defined
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envi ronnental or conservation programre nmeeting certain criteria and rel ated
research progranmmes. Many programes to pronote the conservation of
agricultural biodiversity are covered by the exenption

(b) The Agreenent on the Application of Sanitary and Phytosanitary
Measures (SPS) concerns the application of measures associated with the
protection of human, aninmal and plant health in such a way that they are not a
di sqgui sed restriction on international trade. 1In regard to agricultura
bi odi versity, it concerns plant and ani mal quarantine nmeasures and neasures
taken to ensure food safety, including Codex Alinentarius standards;

(c) The Agreenent on Technical Barriers to Trade (TBT) seeks to ensure
that technical regulations and standards, inter alia, |abelling requirenents
do not provide obstacles to trade. O particular interest to agricultura
bi odi versity are regul ations and |abelling for organic produce and safety of
bi ot echnol ogy products. The SPS and TBT Agreenents both acknow edge the
i mportance of harnoni zing standards so as to nminimze or elin nate the risk of
sanitary, phytosanitary and other technical standards beconming barriers to
trade;

(d) The Agreenent on Trade-Rel ated Aspects of Intellectual Property
Rights (TRIPs) provides protection to encourage countries to conduct nore
research and i nnovation and to inprove access to new technol ogy, including
environnental technology. An inportant provision permts a country to excl ude
an invention frompatent protection if that the conmercialization of that
i nvention seriously endangers the environment.

147. Techni cal assistance is provided by FAO to nenber countries in

i mpl enenting the Uruguay Round Agreenents, including the booklet, "FAO
techni cal assistance and the Uruguay Round Agreenents", which discusses the
signi ficance of these agreenents for agriculture, forestry and fisheries, and
outlines specific areas in which expertise can continue to be provided to help
countries take advantage of current and potential export opportunities and

m ni m ze possi bl e negative repercussions. Short-term policy advice has been
provided to snall island devel oping States to hel p them anal yse URA issues and
address policy and trade-rel ated i ssues. FAO al so supports conservation and
use of local varieties of food crops and their products through identifying
and pronoting niche markets, also nmarket research and devel opnent to pronote
the production of diverse local varieties of crops, including the nmarketing of
non-wood forest products progranme of the Forest Products Division

Col I abor ati on between those concerned with food and nutrition and with food
quality and standards is inmportant for the pronotion of species with

i nternational marketing potential.

148. A nunber of international organizations are working on trade and policy
for nore sustainable agriculture. Wrk in OECD, for exanple, ainms to inprove
t he design, inplenentation and coherence between agricultural and

envi ronnental policies. The IIED environmental economics progranme (EEP)
seeks to devel op and pronote the application of econom cs to understand and
address the |inks between natural resource use, environnental quality,
econom ¢ devel oprment and poverty alleviation, and I1SD al so has a trade and
sust ai nabl e devel opnent progranme. Wth regards to wild plants, TRAFFIC has a
programe on use and trade in nmedicinal and aronmatic plants and ornanentals.
It has undertaken a great deal of policy analysis and work on the econonic
eval uation of wild species in trade and co-operated with CTES, and is
concerned with transparency of econonic benefits and | ooking at benefit-
sharing i ssues.
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Local and traditional know edge and practices

149. In the devel opnent and revi ew of policies and | egislation there has been
i nadequate attention to take into account and to assess the inpacts and

ef fecti veness of traditional nmeasures for (agricultural) biodiversity
conservation. There is a need for the integration of traditional nmeasures
into | egislation where possible and appropriate, for instance, basing | aws on
traditional taboos, seasonality, etc. There is also a need for conflict-
resol uti on nmechani sns i nvol ving di al ogue and consul tative processes.

150. Several countries have identified the need for policies and | egislation
t hat encourage soci o-econonic sustainability through providing incentive
neasures and benefit-sharing arrangenents. Land tenure issues and appropriate
| and-use policies are cited as inportant issues for conservation and
sust ai nabl e use to reduce over-exploitation and unregul ated access and
pressures on biol ogi cal resources.

151. The issue of Farnmers' Rights is being addressed in the ongoing

negoti ations for the revision of the International Undertaking on Plant
Cenetic Resources to bring it into harnony with the Convention on Biol ogica

Di versity, including national sovereignty and an international fund for the

i mpl enentati on of Farmers' Rights. According to FAO nenber countries
(resolution 5/89), "Farners' rights nean rights arising fromthe past, present
and future contributions of farmers in conserving, inproving and maki ng
avai | abl e plant genetic resources, particularly those in the centres of
diversity/origin".

4. Concluding renmarks on needs for policies and | eqgislation

152. There is a clear need to ensure coherence at national, regional and

i nternational |evels between policies and | egislation devel oped specifically
to address the conservation and sustainabl e use of agricultural biodiversity,
access to genetic resources, and the sharing of benefits derived fromtheir
use, and ot her between policies and | egislation which inpact on these matters.
This may require revi ew and, as appropriate, adjustnment of such policies and

| egi sl ati on.
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Annex |

SQURCES OF | NFORVATI ON

Convention on Biological Dversity

» Text of the Convention on Biological Diversity

e Decision Il1/15 of the Conference of Parties to the Convention on Biol ogi ca
Diversity

e Decision Il1/11 of the Conference of Parties to the Convention on
Bi ol ogi cal Diversity

e Decision IV/6 of the Conference of the Parties to the Convention on
Bi ol ogi cal Diversity

Pl ans of action

» Agenda 21 (especially chapters 10 and 14)

 Wirld Food Sutmmit Plan of Action 1996

e dobal Plan of Action for the Conservation and Sustai nable Use of Pl ant
Cenetic Resources for food and Agricul ture.

Codes of conduct

* FAO Code of Conduct for Responsible Fisheries and guidelines

e FAO International Code of Conduct on the Distribution and Use of Pesticides

* |PPC guidelines for pest risk analysis, code of conduct for the inport and
rel ease of exotic biological control agents, requirenents for the
est abl i shnent of pest free areas, principles of plant quarantine as rel ated
to international trade, and guidelines for surveillance and export
certification systens.

| CES/ Eur opean Fi sheries Advi sory Conmi ssion Code of Practice on Species
I ntroducti ons

e OE International Health Code, Manual of Standards for Diagnostic Tests and
Vacci nes

Conventi ons and ot her agreenments

* Convention for the Application of Prior Informed Consent Procedure for

Certai n Hazardous Chemicals and Pesticides in International Trade (1999)
* WO Uruguay Round Agreenents SPS, TBT, TRIPS, Agreenent on Agricul ture.
e International Undertaking on Plant Genetic Resources

Reports and inventories

e Overviews of agricultural biodiversity -ongoing activities and instrunents:
nati onal level inventory of agricultural biodiversity -ongoing activities
and instrunents: international level reports frominternationa
organi zati ons on ongoing activities and instrunents on agricultura
bi odi versity subnmitted to FAO

* Reports frominternational organizations on their policies, programes and
actions on agricultural biodiversity submtted to the CGRFA (CGRFA-7 and
CGRFA- 8)

e National reports on the inplenmentation of the A obal Plan of Action for the
Conservation and Sustai nabl e Use of Plant Genetic Resources for Food and
Agriculture, and the gl obal summary (CGRFA-8/99/3)

» Please note: A list of organizations and relevant websites is provided in
the Inventory of Agricultural Biodiversity - Ongoing Activities and
Instrunents: International Level.
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Previ ous docunents prepared for the Conference of the Parties to the
Convention on Biological Dversity and its Subsidiary Body on Scientific,
Techni cal and Technol ogi cal Advi ce

UNEP/ CBDY SBSTTA/ 3/ Inf.3 (1997): Conpilation of national contributions on
agricultural biological diversity.

UNEP/ CBDY COP/ 4/ 6 (1998): Programme of work on agricultural biologica
diversity

d obal assessnents

 The State of the Wrld' s Plant CGenetic Resources for Food and Agricul ture:
Food and Agriculture O ganization of the United Nations, Rone, 1998

e State of the Wrld s Forests (SOFO 1999)

* The State of World Fisheries and Aquacul ture 1998

e dobal Forest Resources Assessnent 1990

e World Watch List for Donmestic Aninmal Diversity

Wor kshops/ neet i ngs

* Net herl ands/ FAQ CBD Wr kshop on Sustaining Agricultural Biodiversity and
Agr o- Ecosyst em Functi ons (Decenber 1998)

* Wirkshop on the Conservation and Sustainable Use of Pollinators in
Agriculture with an Enphasis on Bees (San Paul o, Brazil, OCctober 1998)
(Draft Report)

* FAO Leipzig International Technical Conference on Plant Genetic Resources
in 1996

« 13" Session of the FAO Committee on Forestry (COFO

* ad hoc inter-agency consultation on wild plants convened by D VERSI TAS
(Rome, May 1999) (Draft Report)

e 6th Wrld Congress on Genetics Applied to Livestock Production (Arm dal e,
Australia, January 11 - 16, 1998)

e Ad hoc Expert Meeting on Indicators and Criteria of Sustainable Shrinp
Culture (Rome, April 1998)

* Regional Wrkshops on the inplenentation of the GPA PGRFA

* Wirrkshop on the devel opnent of the CE AR Systemw de M crobial Genetic
Resour ces Dat abase (Cctober 1997) (| CARDA)

* First regional workshop of the programre for the Devel opnent of Technica
Qui del i nes on Quarantine and Health Certification (Bangkok, January 1998)
Net wor k of Aquaculture Centers in Asia, and the International Ofice of
Epi zoot i cs.

* Regional workshop on the econonic valuation of biodiversity (May 1996,
Sant i ago)

e Harare soil tillage workshop(1998)

* FAQ I CLARM Bel | agi o Conference: Towards Policies for Conservation and
Sust ai nabl e Use of Aquatic Cenetic Resources (April 1998)

e | PGRI/FAO working group neeting on Plant Genetic Resources (Roneg,

Cct ober 1996)

e International Technical Consultation on Gender dinensions in Biodiversity
managenment and Food Security in Novenber 1999

e Report on Activities Related to Trade and Environnment, Biotechnol ogy and
SPS/ TBT Measures, is avail able as CCP docunent 99/15

Case-studi es and qui del i nes

e Case-studies on mcrobial genetic resources, Governnent of Canada

e Case-study on direct payments in Swiss agriculture: an incentive neasure
for the conservation and sustai nable use of agricultural biodiversity

* Case-studies provided to the NL/FAQ CBD Wrkshop on Sustaining Agricultura
Bi odi versity and Agro-Ecosystem Functions (Decenber 1998)
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FAO gui delines to pronote sustainable aquaculture

Qui delines for environnentally sound tillage practices for the protection
of soils (Harare, 1998)

FAO bookl et "Techni cal Assistance and the Uruguay Round Agreenents"

| PGRI / FAO Paper: National Progranmes for plant genetic resources for Food
and Agriculture: Coordination and Pl anning.

Q her papers

Li vestock and the environment: finding a bal ance:

http://ww. fao. org/ WAl CENT/ FAQ AGA/ LXEHTM./ t ech/ contents. ht m

Human Nature: Agricultural Biodiversity and farm based food security, an
i ndependent study prepared by the Rural Advancenent Foundati on
International for the Food and Agriculture O ganization of the United
Nat i ons.

d obal Biodiversity Forum (I UCN VWRI / UNEP)

d obal Biodiversity Assessnment (UNEP, Nairobi, Kenya) published by
Canbri dge University press, 1995
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Annex 11

LI ST OF ACRONYMS

Aquatic Aninmal Diversity Information System
agri-environmental policies

agr o- ecol ogi cal zones

Aquati c Resource Managenent for

Local Comrunities

bi ol ogi cal nitrogen fixation

International Center for Agriculture and Bi osciences

Codex Ali mentarius Conmi ssion

Common Agricul tural Policy

Cd AR systemwi de initiative on collective action and property
rights

Convention on Biological Diversity

Convention to Conbat Desertification

Consul tative Group on International Agricultural Research
Conmi ssion on Cenetic Resources for Food and Agriculture
International Center for Tropical Agriculture

Centre for International Forestry Research

Convention of International Trade in Endangered Species of WIld
Fauna and Fl ora

Cd AR systemw de |ivestock programe

Conservation of Lands in Asia and the Pacific

Conmittee on Forestry

Conference of Parties

Conservacion y Rehabilitacion de Tierra en Anerica Latinay e
Cari be

Donmestic Aninmal Diversity Information System (FAO
Dat abase on Introductions of Aquatic Species (FAO

Eur opean Cooperative Programme for Cenetic Resources
Eur opean Association for Aninmal Production

Envi ronnent al Economi cs Programe (|| ED)

envi ronnent al i npact assessment

Envi ronnental Val uati on Reference Inventory (Canada)
Eur opean Uni on

Farmer - centered Agricultura
Farmer - centered Agricultura
Eastern and Southern Africa
Food and Agriculture Organization of the United Nations
Fertility Capability O assification System (FAO

farnmer field schools (FAO

Fi shery d obal Information System

Forest Resources Assessnent (FAO

farm ng systens devel oprent

Resour ce Managenent
Resour ce Managenent

Programe (FAO
Programe in
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G

GEF
Gs

G SP
GLASCOD

GPS
GPA/ PCR

GPPI S
GRAI'N
GRIN
GS/ AnGR

GIcs

I

| AEA

| ARCs

| BI N

| CARDA
| CES

| Cl PE
| CLARM
| CRAF
| CRI SAT
| CSU

| CUC

| DRC

I FA

| FAD

| FDC

| FPRI
1 ED
I RR
I1SD

I LRI

I NGA

| PBN

| PGRI

| PM

| PPC

I PR

| RRI

| SCRAL

| SRIC

| TDG

| UBS

| UCN

| UFRO

| U- PGRFA

[ VWM

G obal Environnent Facility
geogr aphi cal information systens
G obal Invasive Species Programme

G obal Assessnment of the Status of Human | nduced Soil Degradation

(FAQ
gl obal positioning systens

d obal Plan of Action for the Conservati on and Sustai nabl e use of

Pl ant Cenetic Resources for Food and Agriculture

G obal Plant Protection Information System (FAO

Genetic Resources Action Network

Genetic Resources Information Network (USA)

d obal Strategy for the Managenent of Farm Ani nal Cenetic
Resour ces

G obal Terrestrial Observing System

International Atomi c Energy Agency

international agricultural research centres

I ndi genous Peopl es Biodiversity Information Network
International Centre for Agricultural Research in Dry Areas
International Council for the Exploration of the Sea
International Centre of Insect Physiology and Ecol ogy
International Center for Living Aquatic Resources
International Centre for Research on Agroforestry
International Crop Research Institute for the Semi-arid Tropics
International Council of Scientific Unions
International Center for Underutilized Crops

I nternational Devel opnent Research Centre

International Fertilizer Association

International Fund for Agricultural Devel oprment
International Fertilizer Devel opnent Center
International Food Policy Research Institute
International Institute for Environment and Devel oprent
International Institute for Rural Reconstruction
International Institute for Sustainabl e Devel opnent
International Livestock Research Institute

I nternational Network of CGenetics in Aguacul ture

I ndi genous Peopl e' s Bi odiversity Network

International Plant Genetic Resources Institute

i ntegrated pest nmanagenent

International Plant Protection Convention

Intellectual property rights

International Rice Research Institute

International Schenme for the Conservation and Rehabilitation of
African Lands

International Soil Reference and Information Center

I nt ernedi ate Technol ogy Devel opnent G oup

I nternational Union of Biological Sciences

Worl d Conservation Union

International Union of Forestry Research Organizations

I nternational Undertaking on Plant Cenetic Resources for Food and

Agriculture
I nternational Water Managenent Institute
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Joi nt FAOQ WHO Expert Committee on Food Additives

CGender, Biological Diversity and Local Know edge Systens

Man and t he Bi osphere progranmme (UNESCO)

Mesoaneri can Bi ol ogi cal Corridor

Mer cado Comin del Sur (Southern Common Market)

m crobi al resources centres network in environenental, applied
m crobi ol ogi cal and bi ot echnol ogi cal research

national agricultural research stations

nati onal biodiversity strategies and action pl ans
nati onal environnmental action plans

non- gover nent al or gani zati ons

non-wood forest products

O gani sation for Econom c Co-operation and Devel oprent
International Ofice of Epizootics

peopl e, I and managenent and environnental change (UNU)

Pl ant Cenetic Resources for Food and Agriculture

Pan- Eur opean Bi ol ogi cal and Landscape Diversity Strategy (Counci
of Eur ope)

prior inforned consent procedure

guantitative trait |oci

Worl d-wi de I nfornmati on System on Forest Genetic Resources (FAO

Sout hern African Devel opment Conmunity

Subsi di ary Body on Scientific, Technical and Technol ogi cal Advice
Scientific Conmittee on Problens of the Environnent

Sout h East Asia Regional Institute for Community Education

Soil Fertility Initiative

system w de genetic resources programe (CA AR

snmal | island devel opi ng States

Support Unit for International Fisheries and Aquatic Research
(FAQ | CLARM

Systemwi de Informati on Network on Genetic Resources (CGE AR
Society for Research and Initiatives for Sustainable Technol ogies
and Institutions

Agreenent on the Application of Sanitary and Phytosanitary
Measur es

soil and terrain database

programe on sustai nable use of biodiversity (IDRC

systemwi de initiative on water managenent (Cd AR

Soil, Water, and Nutrient Management (CG AR
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T
TBT
TRAFFI C
TRI Ps
TSBF

UNDP
UNEP
UNFCCC
UNESCO
UNU
URA
USAI D

W EWS
W PO

WOCAT
WO

WAL- DAD

Agreenent on Technical Barriers to Trade

Wldlife trade nmonitoring progranme of WA and | UCN
Trade- Rel at ed Aspects of Intellectual Property Rights
Tropi cal Soil Biology and Fertility

United Nations Devel oprment Progranmre

United Nations Environment Progranmre

United Nations Franework Convention on Cinate Change

United Nations Educational, Scientific and Cultural Organization
United Nations University

Uruguay Round Agreenents

United States Agency for International Devel opnent

Wirld Conservation Mnitoring Centre

Wrld Health Organi zation

World Informati on and Early Warni ng System ( FAO

Wrld Intellectual Property Organization

Wor I d Met eorol ogi cal Organization

Worl d Overview of Conservati on Approaches and Technol ogi es
Wrld Resources Institute

Wrld Trade Organi zation

Wor |l d-Wde Fund for Nature

World Watch List for Donestic Animal Diversity



