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| NTRODUCTI ON

1. At its fifth nmeeting, the Conference of Parties will consider new

el ements of a progranme of work for agricultural biological diversity, as
recomended by SBSTTA (recommendation V/9). The proposed programe of work
has been devel oped in harmony with the ecosystem approach consistent with the
description, principles and operational guidance as el aborated by SBSTTA
(reconmendati on V/ 10).

2. The present docunent illustrates how the ecosystem approach, as

devel oped under the Convention, can provide a framework for the conservation
and sust ai nabl e use of agricultural biodiversity, consistent with progranme

el ement 2 of the proposed programe of work on agriculture, nanely, "to

i dentify managenent practices, technol ogies and policies that pronote the
positive and nitigate the negative inpacts of agriculture on biodiversity, and
enhance productivity and the capacity to sustain livelihoods, by expandi ng
know edge, understandi ng and awareness of the multiple goods and services
provided by the different [evels and functions of agricultural biodiversity."

3. Section | of the present note reviews the rationale for applying an
ecosystem approach to agricultural biodiversity. Section Il illustrates

vari ous aspects of the ecosystem approach by reference to the case of

i ntegrated pest management in Asian rice production systens. (This case-study
is drawn fromthose conpiled in docunent UNEP/ CBD/ COP/5/1 NF/10). Section Il
provi des sone provisional conclusions.

4. It is intended that the document will pronmote further elaboration of the
use of the ecosystem approach in agricultural systems and stimulate the

subm ssion of further case-studies in line with the envisaged programe of

wor K.
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A prelimnary

cateqgori zati on of goods and services provided by agricultura

bi odi versi ty*

Goods and services

Examples

Nature of value

Contributions to livelihoods and
benefits to other stakeholders

Major challenge for sustainability
of use

Goods

1: Products derived directly from
biological resources hunted or
gathered from managed systems
through agriculture

Crop and livestock production,
timber from plantation forestry, and
fish from aquaculture

Direct use values (consumptive,
some not traded in markets)

Basis of sustainable food
production and livelihood systems,
especially for traditional farmers.
Basis of food industry

To ensure sustainability of the
managed ecosystem itself (see item
4 below);

To avoid negative externalities on
other ecosystems

2: Products derived directly from
biological resources hunted or
gathered from natural or semi-
natural systems

Most fish, wildlife, gathered wild
foods and medicinal plants etc.

Direct use values (consumptive,
much not traded in markets)

Significant contribution to nutrition
and other livelihood needs of rural
and per-urban vulnerable groups,
and of traditional healers

To avoid over-exploitation of
resources and damage to ecosystem
integrity.

from the information content) of
collected genetic resources

3: Products derived indirectly (i.e.

Pharmaceutical derivatives and new
plant varieties

Direct use value (current use)
Option value (known material, not
used currently)

Exploration value (undiscovered
sources)

Raw material for plant breeding and
pharmaceutical production.

Values largely appropriated by
breeding and pharmaceutical
companies, and by farmers in
‘industrial’ areas who use improved
varieties

To ensure continued provision of
genetic resources by incentives and
fair and equitable sharing of
benefits derived.

Services

4: Essential processes to ensure
continued functioning, resilience
and productivity of ecosystems

which provide the goods 1, 2 and 3

Nutrient cycling, pest and disease
control, pollination

Indirect use values

Essential support to sustainable
food production and livelihood
systems for all types of farmers.
Benefits largely appropriated at
local level.

To maintain ecosystem integrity; to
prevent pollution

5: Wider ecosystem functions

Watershed protection, carbon
sequestration, habitat protection,
climate stabilization

Indirect use values

Benefits of services appropriated at
various levels, from local to global.

To maintain ecosystem integrity; to
prevent pollution and habitat
conversion. To internalize
externalities.

functions.

6: Spiritual, cultural, and aesthetic

Varieties valued for culinary
properties; scenic and culturally
important landscapes, sacred sites
etc.

Direct use value (recreation),
Indirect use value, Existence (non-
use) value

Benefits of services appropriated at
various levels, from local to global.

To prevent damage from excessive
or inappropriate tourism; prevention
of habitat conversion

7: Insurance against risk and
uncertainty

Use of multiple species, breeds and
varieties

Portfolio value
Option and exploration values

Portfolio value appropriated at
various levels, from local to global.

To maintain incentives for their use

* Agricultura

agriculture (See SBSTTA reconmendati on V/ 9,

bi odi versity is used in the broad sense:

annex, appendi x,

bi odi versity of
"The scope of agricultural

rel evance to food and

bi odi versity").
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I. THE ECOSYSTEM APPROACH AND AGRI CULTURAL BI ODI VERSI TY

5. Until recently, the focus in work on agricultural biodiversity has been
on characterizing, conserving and i nprovi ng useful species and genetic
resources (i.e., varieties and breeds). Now, however, there is increasing
realization of the inportance of other conponents of agricultural biodiversity
at the ecosystemlevel that are inportant in supporting agricultura
production, and in providing a wi der range of "ecosystem services". This
broader focus is reflected in the proposed programe of work on agricultura

bi odi versity (SBSTTA recomendation V/ 9, annex). A prelimnary categorization
of the nultiple goods and services provided by agricultural biodiversity in
ecosystens is provided in the table on page 2 above.

6. Attention to the full range of goods and services provided by biol ogica
diversity in ecosystens is one of the features of the ecosystem approach being
devel oped under the Convention. Application of the ecosystem approach al so
inplies, inter alia, intersectoral cooperation, decentralization of managenent
to the | owest |evel appropriate, equitable distribution of benefits, and the
use of adaptive managenent policies that can deal with uncertainties and are
nodified in the |ight of experience and changi ng conditions. SBSTTA has

devel oped a description of the ecosystem approach, twelve principles and five
poi nts of operational guidance for their application (SBSTTA reconmendati on

v/ 10) .

7. As defined in Article 2 of the Convention on Biological Dversity, an
ecosystem consi sts of a dynam c conpl ex of plant, animal and m cro-organism
conmunities and their non-living environment interacting as a functional unit.
In agricultural ecosystens a najor part of the biota — that is the crops and
livestock — are chosen and nmintained by the farnmer. O ten they are exotic
species. The farner also influences the conposition and activities of the
associ ated biota (including herbivore, predator, synbiont and decomnposer
groups), and the structure and functioning of the |landscape w thin which
agricultural production systens are situated.

8. Agr o- ecosystens can be considered at several |evels or scales, for

i nstance, a rhizosphere or phyllosphere, a field/crop/ herd/pond, a farm ng
system a | and-use systemor a watershed. These can be aggregated to forma
hi erarchy of agro-ecosystens, which thensel ves are nestl ed anong natura
ecosystens and hunman econoni es.

9. Oten, agriculture represents a sinplification of the ecosystem as
conpared to the natural one that it displaces. Nonetheless, there are usually
substantial |evels of biological diversity in agricultural ecosystens. In
addition to the "planned conponents”, i.e. the crops and |ivestock, many
"associ at ed conponents"” of biological diversity in agro-ecosystens are
essential for agricultural production itself. These conponents include those
provi di ng services such as soil-nutrient cycling, pest and disease nodul ati on
and pol lination of many crops.

10. Besi des the services required to sustain agriculture itself,

bi odi versity in agricultural ecosystens has wi der significance. Agricultura
ecosystens constitute major parts of watersheds, they are often our nmmin

| andscapes for recreation and tourism and they harbour inportant biodiversity
intheir own right. 1In fact, in sone regions, sone el enents of biodiversity
now only exist in areas doninated by agriculture. Managenent of biodiversity
in such areas is therefore an essential conponent of an overall approach to
its conservation. There are a wi de range of agricultural ecosystens, and it

l...
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is clained that that, in sonme of them biodiversity is conparable to levels in
nat ural ecosystens.

11. The managenent of agricultural biodiversity has underpi nned nost
civilizations for over 10,000 years. Donestication of crops and |ivestock
their wi de geographical dissem nation, and sel ecti on of nobre productive or
better adapted types has led to the creation of |arge anmount of genetic
diversity for a select nunber of species. These conponents of agricultura

bi odi versity can be maintained only with human intervention. Over tineg,
farmers have accunul ated much know edge and devel oped a w de range of usefu
managenent practices adapted to various production systens. For instance, the
managenent of agricultural biodiversity in the cultivation of seed-crops is,
of necessity, different fromthe cultivation of vegetables, root crops or
trees. Managenent of sem -natural pastures and rangel ands are different
again. New opportunities for the management of agricultural biodiversity, as
well as threats, are provided by nodern technol ogi es and the gl obalization of
markets. In sone cases these tend to favour further specialization and
uniformty in agricultural systens; some services provided by on-farm
agricultural biodiversity are replaced, to a partial extent, by externa

i nputs such as fertilizers, pesticides and inproved varieties. Frequently,

i nappropriate or excessive use of sone inputs causes danage to biodiversity
within agricultural ecosystems (thus conpromising future productivity) and in
ot her ecosystens. As illustrated by the case in section Il below, alternative
approaches which, instead, nake use of agricultural biodiversity to provide
these services can result in benefits for both productivity and biodiversity
conservati on.

12. Agriculture is the largest user of biodiversity and its conponents.
Agriculture now extends to cover about one third of the land surface. (The
extent of agriculture is here defined as areas where crop production or
pasture accounts for 30 per cent or nore of land.) Three quarters of the
worl d’s population live in these areas. |In fact, agriculture is by far the
dom nant |and use in sonme regions, |like western and central Europe, the
eastern United States of Anerica, nuch of south Asia, eastern China, the

I ndonesi an island of Java, the Philippines, the Mekong Delta, parts of the
Sahel and the East African highlands; parts of the Andes and eastern South
Anerica. Additionally, large areas of dry and sub-hum d | ands, including
savannahs and grassl ands, are used for extensive grazing.

13. d obal food production will need to double over the next half-century to
nmeet the projected increases in world food demand. This will require
substantial increases in total production, which has to be achi eved through
sustai nabl e intensification of existing agricultural |ands and/or expansion of
agriculture into other areas. Both scenarios have potential inpacts for

bi odi versity. The productive managenent of agricultural biodiversity will be
key to neeting future food needs while al so nmaintaining or enhancing the other
goods and services provided by agricultural ecosystens.

14. Farners are, de facto, ecosystem managers. As such, there is an
opportunity to engage themto inprove nanagenent of agricultural ecosystens so
as to reduce negative externalities, as well as to increase productivity. As
di scussed at the Norway/ United Nations Conference on the Ecosystem Approach
for the Sustainable Use of Biological Diversity, held in Trondheimin
Septenber, 1999, there is a need for a programme of work to integrate
"ecosyst em approaches” into everyday managenent. Everyday nanagenent is
practised by people who work at many scal es, fromindividual fishers, farners,
or forest harvesters through communities, non-governnental organizations,
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district governnents, nations, private corporations, |arge eco-regions, and
gl obal organizations. As noted at the Trondhei m neeting, there are already
significant cases of success that could provide major inputs into the

pr ogr ame.

15. In section Il, one such case is presented. It illustrates the
application of the ecosystem approach to the tropical rice production system
in Asia. Riceis the wrld s major crop in terns of the number of people it
feeds. It is the main crop of Asian farnm ng househol ds, which constitute one
third of the world s population. These small farnmers continue to be a major
conponent of Asian econom ¢ devel opnent. Furthernore, since rice farm ng
accounts for nore pesticide use than any other crop (and 80 per cent of this
is used in Asia), there is great potential for reduction in pesticide use
through alternative pest managenent strategies. The case shows that these
smal | -scal e farners are dependent on the conservation of agricultura

bi odi versity for their well-being. As nanagers of the rice ecosystem they
are al so custodians of an inportant part of the earth’s biodiversity.

1. THE RICE | PM CASE- STUDY

A. Description of the case

16. Integrated pest managenent (I PM has been pronpoted in Asia by nany

nati onal governnents and non-governnental organizations, and supported by the
Food and Agriculture Organization of the United Nations (FAO through its
inter-country programmes for conmunity IPM The programre was initiated first
in Indonesia in 1989 as a response to probl ens caused by intensification of
rice production and, particularly, through the inappropriate use of pesticides
to control brown plant hopper and other pests. At that tinme, national rice
producti on was severely threatened and pestici de subsidies were costing the

I ndonesi an Governnent nore than US$ 100 million per year. Additionally, there
were maj or health and environnental problens and danmage to agricultura

bi odi versity caused by excessive pesticide use.

17. The main tool of the IPMprogramme is the "farmer field school”, a form
of conmmuni ty-based non-fornmal adult education. The farnmer field schoo
conpri ses season-long education and training activities where a group of
around 25 farners neet regularly (usually for one nmorning each week) in the
field to I earn about the rice ecosystemthrough sel f-di scovery and
experimentation, based on a firm understandi ng of ecol ogi cal principles.
Farners nonitor the progress of their crop, and exanine the distribution of

i nsect pests, their natural enenies and other components of biologica
diversity. Each week, based on their observations, they carry out, as a
group, an "agro-ecosystem anal ysis" as a basis for their crop nmanagenent

deci sions. This approach has enpowered farners to becone better managers of
their crops, and thereby to i nprove production whilst substantially reducing
pesticide inputs.

18. To date over one mllion Indonesian rice farners have graduated from
farmer field schools, over 400,000 in Viet Nam and over 170,000 in the

Phi | i ppines. The progranme has been extended to several other Asian
countries, and now, through the dobal IPMFacility (sponsored by FAQ, the
United Nations Devel opnment Programe, the United Nations Environment
Programre, and the World Bank), to many countries in Africa and el sewhere. It
has al so been extended to other crops such as vegetables, nmize and cotton
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19. The benefits of individual farnmer field schools are scal ed up through the
training of trainers, and farner-to-farmer learning. The inpact at comunity
| evel is extended and sustai ned through "comunity |PM clubs" forned by the
farmer field school graduates thenselves after the formal progranmes have

ended. |In many countries, support through |ocal governnent and extension
services al so guarantees the sustainability of the approach. The progranmne
has al so had najor policy inpacts at national |evel. These include, for

exanpl e, reduced subsidies for pesticides in Indonesia, and the introduction
of taxes in India.

20. The farmer field school approach is also being used to pronote, for
exanpl e, integrated plant nutrient systens and other aspects of crop
managenent which can facilitate sustainable intensification. Indeed the
success in IPMhas resulted largely through better overall crop nanagenent.

I n Bangl adesh, CARE-International, a non-governnental organization, has used
the approach in their "NOPEST" and "I NTERFI SH' projects to pronote rice-fish
culture with vegetable planting on the dikes. |In the Philippines, non-
governmental organi zati ons such as CONSERVE (in M ndanao) and SEARICE (in
Bohol , Visayas) have used farner field schools to inprove the managenent and
use of crop genetic resources, through farmer selection of off-types,
participatory varietal selection of introduced varieties, and also true
partici patory plant breeding by selection fromsegregating popul ations. |PM
can thus be regarded as an entry point to a wi der approach of integrated crop
managenent based on ecol ogi cal principles.

B. Analysis of the case

The farnmer field school approach to IPMin the context of the 12 principles of
t he ecosystem approach

21. The farmer field school approach to IPMis consistent with the principles
of the ecosystem approach through the adoption of a "whole systeni approach to
the control of a managenent problemw thin agreed limts. The philosophy and
policy guidance of the twelve principles (SBSTTA recommendation V/ 10, annex),
are here applied and interpreted in the rice case-study.

22.As enbodied in principle 1, the objectives of nanagenent of |and, water and
living resources are a natter of societal choice. Farner field schools and
follow up activities at the community level can facilitate the expression of
societal choice. They also facilitate decentralizati on of nanagenent to the

| owest appropriate level (principle 2), which my be, depending on the issue,
the individual farmplot, or the conmunity at village level. |In this respect,
consideration of the effects on adjacent ecosystens (principle 3) is also

i mportant both in terns of effects of actions on natural enenies of insect
pests and their food sources and the w der effects of pesticides. Thus
managenent takes place at the appropriate scale (principle 7).

23.0ne of the main principles of the farmer field school approach to IPMis to
"conserve natural enem es" and ot her aspects of ecosystem functioning
(principle 5), including, for exanple, those dependent on |evels of organic
matter, and wi der | andscape effects, and to nanage ecosystenms within the
limts of their functioning (principle 6). An understanding of the popul ation
dynam cs of insect pests and their natural enenies is an illustration of the
recogni tion of varying tenporal scales and |lag effects (principle 8). The
approach of learning through doing pronoted by the farnmer field schools equips
the farnmers to adapt to, and effect change (principle 9). Scientific
principles and experi nental nethods that are taught through the farmer field

/...
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schools allow farners to capitalize on their |ocal know edge and experience
(principle 11). The approach draws upon a wi de range of disciplines fromthe
natural and soci o-econom ¢ sciences (principle 12).

24. G ven that the main purpose of rice growing is to produce a product, it
follows that the rice agro-ecosystemis nanaged in an econom c cont ext
(principle 4). Further to this, the | PMcase has provi ded exanpl es of the
reduction of market distortions (such as the renoval of subsidies for
pesticides and other input); the aligning of incentives to pronote

bi odi versity (including both the provision of awards and recognition to those
participating in the national |PM programes, and nonetary incentives such as
taxes on the use of pesticides. The latter can also contribute towards the
internalization of costs and benefits. The rice systemis a highly nanaged,
hi ghly productive ecosystem At the sane tine, this productivity is reliant
on the conservation and managenent of biological diversity within the rice
agro-ecosystem A proper recognition of this fact is pronoted by the farner
field schools, which strive for a bal ance between conservati on and sustai nabl e
use (principle 10).

The farnmer field school approach to IPMin the context of the five points of
oper ati onal qui dance of the ecosystem approach

25. The ecosystem approach, as further el aborated by SBSTTA, includes five
poi nts of operational guidance. These are:

(a) Focus on the functional relationships and processes within
ecosyst em

(b) Pronote the fair and equitable access to the benefits derived from
the functions of biological diversity in ecosystens and fromthe use of its
conponent s;

(c) Use adapti ve managenent practices;

(d) Carry out managenent actions at the scale appropriate for the
i ssue being addressed, with decentralization to | owest |evel, as appropriate;

(d)Ensure intersectoral cooperation

In the follow ng paragraphs, the farmer field school approach to IPMis
presented in relation to these five points.

26. Functional relationships and processes within ecosystem It is well known
that insects, spiders and other arthropods often act as natural enem es of
crop pests. Research on the rice fields in Java, has al so shown that other
conponents of arthropod diversity are inportant in this respect. Wthout
alternative food sources popul ations of natural enenies would be directly
dependent on the plant pest, which in turn is directly dependent on the rice
plant for food. Such a linear systemwould be expected to give rise to
seasonal oscillations in populations at the various trophic levels. 1In the
Javanese rice fields, however, ‘neutral’ arthropods, nostly detritivores and
pl ankt on-f eeders such as m dges and nosquitoes, provide an alternative source
of food for the natural enemes of rice plant pests, thus stabilizing the
popul ati ons of the natural enemies. Furthernore, the detritivores are
dependent on high levels of organic matter in the paddies which provides the
food source for an array of micro-organi sns (bacteria and phtytopl ankton) and
zoopl antkton. This enphasi zes the inportance of soil organic matter |evels as
a source of food for insects which offer an alternative food source for the
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natural enenies of plant insect pests, thereby stabilizing natural eneny
popul ati ons even in the absence of the plant pest and/or its host plant.

27. Further stability is provided by spatial and tenporal heterogeneity at
the | andscape level. 1In central Java, for exanple, the | andscape is nmade up
of a patchwork of small to internmediate sized plots of paddy rice (each

bet ween 10 and 100 hectares), planted at differing tinmes throughout the year
with only a short fallow period, and interspersed with patches or |ines of
trees and shrubs. Rice is planted, weeded and harvested by hand. Wat er
buffal o and pl ough are used to prepare the paddies. This pattern nust be
simlar to howrice has been grown for nost of its 3,000-year history on the
island. There is evidence that |andscape pattern (as conpared to nore uniform
rice environnents as in western Java for instance), contributes to the control
of pests in the tropical rice ecosystem by denying pests refuge from natura
enem es in space or tine. Asynchronous planting of rice and the patches of
uncultivated I and nean that there are always alternative food supplies for
natural enemi es.

28. The functions of biological diversity in ecosystenms and benefits derived.
The Asia rice-farm ng system provi ded a nunmber of goods and services from
which the farners and others derive benefits. The main product of the farm ng
systemis, obviously, rice. Qher crops such as soybean, maize or vegetable
may be grown as a third-season crops after the second rice crop or on the
dikes. In sone systens, fish may al so be cultivated in the paddies. In fact
in sone areas, such as Bangl adesh, fish may provide as nuch as 70 per cent of
dietary protein. Harvested wild plants and fish nay also be inportant in sone
situations. Control or noderation of pests of the rice plant is an inportant
service to the rice agro-ecosystemthat is provided by the diversity of

i nsects, spiders and their various food sources and natural enem es.
Accunul at ed evi dence shows that the tropical rice agro-ecosystemcan be fully
honeostatic with regard to pest control. Insecticides are therefore not

usual Iy needed in these systens translating into various benefits for the
farmer: |ower costs, increased yield, and reduced health and environnental
damage. As outlined above, the popul ations of the generalist natural enem es
of pests is naintained by alternative food sources, which, in turn rely on
organic matter in the paddies, and, in sone cases on spatial and tenporal

het erogeneity at the |andscape |evel. Sustainable nanagenent of the rice
agro-ecosystem al so allow for the protection of watersheds, provision of clean
water, wildlife refuges and provides a pleasant cultural |andscape.

29. The main direct beneficiaries of the inproved |IPM practices are the farners
themsel ves, their famlies and comunities. Benefits are in the form of |ower
costs, increased yield, and reduced health and environnental damage. Benefits
al so accrue at the national level in terms of increased food security, reduced
pesticide pollution and other forns of environnental damage; and no need to
provide for alternative neans of support to rice production through subsidies
of pesticides for exanple. dobal benefits accrue fromthe conservation of
representative agricultural, natural and cultural |andscapes and associ at ed

bi odi versity, and reduced damage to off-farm bi odi versity.

30. Adapt i ve managenent practices. Ecosystem processes and functions are
conpl ex and variable. As our know edge base is usually inconplete it foll ows
that proactive ecosystem managenment shoul d involve a | earning process, which
hel ps to adapt nethodol ogi es and practices to the ways in which these systens
are bei ng managed and nonitored. | mpl enent ati on programres shoul d be
designed to adjust to the unexpected, rather than to act on the basis of a
belief in certainties. This nodel is applied in the farmer field schools
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approach where the enphasis is on the application of ecological principles to
actual cases, and | earning through observation and experi nentation

Managenment of the rice ecosystemthus builds on its results as it progresses,
based on the results of the agro-ecosystem anal yses carried out as part of the
farmer field schools.

31. Scal e of managenent and decentralization. Agriculture necessarily involves
farnmers as nanagers of the agro-ecosystem Neverthel ess many nodel s of
agricultural devel opnent are based on the application of technol ogica
packages that are developed in research institutes and which have little
regard for externalities beyond the nmain producer. Coupled wth increasing
power of the buyers and sellers of agricultural produce, this can lead to a
di s-enpowerment of the farnmer as decision nmaker. The farmer field schools
facilitate application of an ecol ogical approach to agricultura

i ntensification, using adaptive nmanagenent that requires that the nmain
responsibility for ecosystem nmanagement is returned to the farner and the
conmuni ty.

32. The I PM case-study illustrates that ecosystens need to be managed at
multiple scales. Very positive results can be obtained by focusing on pest
managenent at the level of the individual plot, within a farmfield. For
exanpl e, out breaks of brown plant hopper on rice can be reduced substantially
on a single plot by the conservation of natural enem es, even when

i nsecticides (which kill natural enenies) are applied to the surroundi ng
plots. Neverthel ess, nore conplete control is obtained when w der | andscape
effects are also taken into consideration

33.1ntersectoral cooperation. Managenment of natural resources, according to
t he ecosystem approach, calls for increased intersectoral comunication and
cooperation at a range of |evels (government mnistries, managenent agenci es,
etc.). Experience with |IPM shows that the success of |ocal actions can be
enhanced through supporting policy neasures such as: (a) pronmotion of |PM as
a national policy, as in Indonesia; (b) changes in incentive measures such as
the renoval of subsidies for pesticides, and/or the application of taxes on
pesticides; and (c) regul atory neasures, such as the banning of particularly
harnful pesticides. Potentially, narkets for pesticide-free food products
could also play a role.

34.1n summary, through the discussion of the 12 principles and five points of
operational guidance as they relate to the philosophy and application of |PM
using farmer field schools, it is well denonstrated that the w der

consi deration of the ecosystem approach in agriculture can |ead to substanti al
benefits both for the sustainable use and conservation of biodiversity and for
t he individual ecosystem nmanagers who practice it.

[11. SOVE PROVI SI ONAL CONCLUSI ONS

35. The case-study highlights the inportance of agricultural biodiversity in

hi gh- producti on systens, even those, such as tropical irrigated rice, that are
based on nmonoculture, often using a single variety. |In this case crop
diversity is | ow but associated biodiversity is high and critical to ecosystem
functioning. Additionally, diversity at |andscape |evel is inportant.

36. The case-study illustrates the useful ness of practical exanples. While the
successful inplenmentation of | PM progranmes at national |evel requires a
supporting policy environnent, policy change is nore easily obtained once
facts on the ground are denonstrated. Mbobilization of farm ng comunities,

l...
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t hr ough approaches such as farner field schools, can help create the politica
wi | | needed for policy change.

37.Agricultural ecosystems are designed to produce certain goods (such as
food, feed and fibre). Increasingly it is being recognized that agricultura
ecosystens al so provide other services (for exanple recreational areas and
clean water). Thus, the nanagenent of agricultural biodiversity nmay provide
useful exanples that illustrate application of the ecosystem approach
Adaptive nanagenent of biodiversity in agricultural ecosystens constitutes a
massi ve experinental base with the potential to provide | essons for the
application of the ecosystem approach to sone other ecosystens. Moreover
peopl e are generally nore know edgeabl e of the value of agricultura
ecosystens, and hence nore anenabl e to understanding principles denmonstrated
by it.

38.1n conclusion, application of the ecosystem approach to the managenent of
agricultural biodiversity has the potential to reconcile the needs for

i ncreased food production, with the continued provision of other goods and
services derived fromagricultural biodiversity, and also to contribute to the
conservation of biodiversity in agricultural ecosystens.
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