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further a paper outlining a response by the CGIAR to UNCED. This paper is attached.

The Task Force recommendations suggest a CGIAR response built around four major themes.

Improvement Management and Productivity of Marginal Soils
Genetic resources

Human resources

An Agroecological database/GIS initiative

To provide a mechanism for mobilizing incremental funding for these initiatives the Paper
proposes that a UNEP Trust Fund be created and that proposals for CGIAR Center implemented research
programs to be financed through this Fund be reviewed by a UNEP Steering Committee with strong
CGIAR representation.

At ICW the Group is invited to react, both on the substance of the proposal and suggested
institutional arrangements.
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INTRODUCTION

When world leaders agreed on Agenda 21 at the UNCED meeting in Rio de Janeiro in June
1992, they also requested the international research community to consider specific
contributions that it could make towards implementing Agenda 21. (Chapter 14.29
"International institutions, such as FAO and IFAD, international agricultural research
centres, such as CGIAR, and regional centres should diagnose the world’s major
agro-ecosystems, their extension, ecological and socio-economic characteristics, their
susceptibility to deterioration and their production potential. This could form the basis for
technology development and exchange for regional research collaboration.") Based on
Agenda 21 three international conventions regulating government activities are emerging: on
biodiversity, climate change and desertification. Governments, both rich and poor, require
scientific input to realise the ambitions of the 27 Principles of the Rio Declaration, Agenda
21 and the conventions.

CGIAR is one of the World’s largest international research systems. Governments therefore
expect the CGIAR to respond specifically to Agenda 21, in addition to maintaining and
developing its traditional agricultural research agenda. Many, if not most, of the activities
currently undertaken by the individual agricultural research centres (IARCs) relate closely to
many of the wide-ranging list of development initiatives requested by Agenda 21. Through a
series of studies on priorities and strategies and on ecoregional mechanisms the CGIAR is
responding to increased awareness of the need for sustainable agricultural development. This
work is well in hand. But the CGIAR is expected also to respond to other Agenda 21
environmental issues where its system expertise is relevant for achieving sustainable
development.



OBIJECTIVE

The objective of this paper is to suggest how the CGIAR, in addition to its general awareness
of Agenda 21 principles in its work with agricultural research, can specifically respond to
Agenda 21 (and the associated conventions) in a transparent and focused mode by initiating
and participating in four global initiatives in fields where it has strengths and comparative
advantages. The four initiatives assume separate and additional financing, beyond traditional
CGIAR financing mechanisms. As the CGIAR gains experience in research on
agro-environmental issues, further initiatives may be launched and find funding from donors
anxious to secure wise use of land in the spirit of Agenda 21.

This paper suggests:

- that the CGIAR should respond forcefully to Agenda 21 calls for more
environmental concern in research, by launching a Global Marginal Soils
Initiative - we believe this should be the main thrust of CGIAR’s response to
Agenda 21;

- furthermore that the CGIAR should respond to Agenda 21 calls for further
research in biodiversity, by extending its traditional role in ex situ
conservation of mandate crops to stronger in situ conservation, and extend its
interests into the genetic resources of livestock and fish, through a Global
Genetic Resources Initiative;

- that the CGIAR should meet the Agenda 21 challenge on human and
institutional capacity building by utilizing and extending its traditional roles in
support of capacity building in developing countries by a Global Human
Resources Initiative;

- that the CGIAR joins with the United Nations Environment Programme
(UNEP)/Global Resources Information Data Base (GRID) system to provide an
initiative on geographical information systems (GIS) and minimal global data
sets for agro-ecological research (Agro-ecological data base / GIS.)

The present paper is based on previous reports to the CGIAR (at ICW92: "A CGIAR
Response to UNCED Agenda 21 Recommendations" by the CGIAR Secretariat; and at
MTM93: "Report by the Working Group on Possible Follow-up Action for the CGIAR on
UNCED Agenda 21"), and the suggestions and guidelines laid down by the MTM93 in its
deliberations on this issue. Readers are referred to the two earlier papers for specific
references to Agenda 21 chapters and sections for the proposed initiatives.



Agenda 21 has 3 most relevant items to the CGIAR:

1. Poverty alleviation
2. Increased agricultural production
3. Environmental protection

The agricultural research community is aware that much environmental damage occurs in
land under agriculture. The suggestion is therefore that in relation to Agenda 21 the CGIAR
should profile itself as an effective entity contributing towards fulfilling ambitions of Agenda
21 within these 3 fields. '

At MTMB93 participants drew attention to the basic role played by soils in the quest to
achieve sustainable agricultural development. Although important for much work done by the
international agricultural research centres (IARCs) a sharper focus on some of the difficult
soils issues was seen by many as a most important contribution towards wise use of land.
IARCs have considerable soils expertise directly or indirectly that could interact fruitfully
with activities of programmes and institutions also outside the CG system (e.g. IBSRAM).
There is a growing awareness of the role played by soil factors, particularly for the poorest
sections of the agricultural communities of the world with limited access to external inputs.
But also for more intensive production systems the reliance on amelioration of soil conditions
through external inputs must be revisited, with increased environmental concerns and
changing economics. The Task Force wishes to stress that the important and ongoing CGIAR
research efforts to maintain and increase the productivity of better lands are central to the
CGIAR,; the proposals forwarded by this Task Force are additional to this well-established
CGIAR work.

Similarly MTM93 endorsed that an important part of preserving global biodiversity is the
preservation of the genetic resources of domesticated plants, animals and fish, and their close
wild relatives. The IARCs already play major roles in ex situ conservation of plant
germplasm. There is a growing awareness that in situ conservation will become increasingly
important, but the operational mechanisms whereby this can be achieved are still poorly
known. This is an obvious field for research, where the IARCs in close collaboration with
the national agricultural research systems (NARS) may contribute significantly. MTM93
therefore suggested that in situ conservation and use of genetic resources could be
emphasized as a CGIAR contribution towards Agenda 21.

The relation between the CGIAR and its IARCs with NARS has been in focus throughout the
existence of the CG, and is an important issue in the current remodelling of the CGIAR.
Human resources development is a crucial tool in strengthening the NARS, and a significant
proportion of the overall CGIAR budget is used towards this end. The key role played by
universities in developing countries as places of training, is often overlooked. With the
widening scope of sustainable use of natural resources on which primary production is based,
the universities - with their more broadly based social and natural science platforms - could
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benefit greatly through support that will link them more closely with their own NARS, and
with the IARCs of the CGIAR system. At MTM93 a limited emphasis on this aspect of
human resources development was suggested.

At ICW92 notice was given by IARCs of an initiative aimed at making relevant global
environmental data bases available for the IARC through cooperation with UNEP’s GRID
system. Such data bases, and their processing within geographical information systems, could
be of significant importance for the IARCs in their implementation of ecoregional initiatives.
They could also be of use for NARS and for other national and international institutions.
During the work of this Task Force it became clear that this initiative, which has attracted
considerable donor attention, could form a useful part of a CGIAR Agenda 21 response. It is
therefore added to the original list of initiatives presented at MTM93.

The four Global Initiatives suggested for the CGIAR in response to UNCED’s Agenda 21
are:

The Marginal Soils Initiative

The Genetic Resources Initiative

The Human Resources Initiative

The Agro-Ecological Data Base / GIS Initiative.

THE MARGINAL SOILS INITIATIVE

Soils play a central role in global environmental sustainability. Soils are central processing
units of the Earth’s environment and farmers are the custodians of the bulk of the Earth’s
most fertile soil resources. The composition of rain water (and other sources of water, e.g.
surface water, sewage) changes upon infiltration in the soil and interaction with the soil at all
levels. Solar energy and CO2 from the air and nutrients from the soil are converted into
plant products that feed animals and humans. Soils also filter and render harmless many toxic
wastes and play a major role in regulating gas fluxes by serving either as a source or a sink
of carbon. The soil is essential for the production of food, feed, fibers and fuel, and the
home for many living organisms. The soil plays an essential role in determining the quality
of the terrestrial and many aquatic environments.

Soil management issues figure prominently in six major chapters of Agenda 21, although
they are also highlighted in several more. The six Agenda 21 chapters are:-

Protecting the atmosphere (Chapter 9).

Managing land sustainability (Chapter 10).

Combatting deforestation (Chapter 11).

Combatting desertification and drought (Chapter 12).
Sustainable mountain development (Chapter 13).
Sustainable agriculture and rural development (Chapter 14).



THE CHANGING SOIL PARADIGM

Soil science is about one hundred and fifty years old. Major advances have been made in
understanding the basic chemical, physical and biological processes involved as well the
properties, taxonomy and geographical distribution of principal soil groups around the world.
Most of the technologies developed on the basis of such understanding have focused on
intensive agricultural systems on fertile lands where the working paradigm for years has
been: overcome soil constraints through irrigation, drainage, tillage and application of
fertilizers and amendments in order to meet the plants’ requirements. This strategy is
responsible to a very considerable extent for the sustained increases in world food production
both in developed and developing countries. Increased food production, however, has led to
many environmental problems: e.g. changes in ground water levels and contamination with
salt, nitrates, phosphates and pesticides. There are problems in managing the good soils in a
sustainable manner.

Even less is known about how to sustainably manage marginal soils. These are soils with
severe constraints for agriculture and forestry, e.g. affected by drought, aluminium toxicity,
low nutrient reserves, high phosphorus fixation, stoniness, limited water holding capacity,
low adsorption capacities or being on steep slopes. Throughout history, people have settled
more densely in the fertile lands. During the last decades population increases have led to
widespread migration towards marginal lands in the tropical forests, hillsides and semi-arid
areas. In some areas not much new fertile land is available for agriculture. The intensive use
of purchased inputs (fertilizers, irrigation) is less feasible in more marginal areas either
because the cost: benefit ratios are unattractive or because of socio-economic constraints in
the farming communities. Soil science research to tackle these problems is much more
recent. A second paradigm has emerged: "rely more on biological mechanisms by adapting
germplasm to adverse soil conditions and water stress, maximize nutrient cycling to minimise
external inputs and increase the efficiency of their use".

CGIAR SYSTEM INVOLVEMENT

The CGIAR system has made important contributions in both paradigm directions; some but
by no means all of them are listed below as examples:

L Basic understanding of the fertility dynamics of flooded soils (IRRI).

o Comparison of land clearing systems, post-clearing soil dynamics and
minimum tillage in subhumid forests (IITA).

. Selecting and breeding germplasm for tolerance to acid soils, aluminium
toxicity, salinity and drought (CIAT, IITA, CIMMYT, IRRI, ICRISAT,
others).

i Managing the physical constraints of shrink-swell vertisols (ICRISAT, ILCA).
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Low-input upland rice-pasture rotation systems for acid savannahs (CIAT).

Contour leguminous hedges and vegetative filter strips for erosion control and
nitrogen enhancement in steep hillsides (ICRAF, IRRI).

Understanding methane emission processes from rice fields (IRRI).

Dynamics of nitrogen and phosphorus in dry land soils (ICRISAT, ICARDA).
Major advances have also come from institutions outside the CGIAR centres,
with much intellectual leadership in tropical soil science. Examples of these
are FAO/UNESCO world soil map and later the GLASOD exercise
(ISRIC/UNEP) and agroecological zoning (FAQ); ISRIC on soil data bases;
SMSS in soil taxonomy, ORSTOM in pedology, CIRAD in tropical soil
fertility, NIFTAL in rhizobium technology, TROPSOILS in the management
of oxisols and ultisols, IFDC on fertilizer sources, marketing and use, TSBF
in tropical soil biology and organic matter management, IBSRAM in networks
and management of black vertisols. Several national agricultural research
systems (NARS) have also made major advances in soils research, particularly
in Brazil, India and Malaysia.

LAND MANAGEMENT ISSUES

We propose that the CGIAR system offers to initiate and participate in soil and water
research efforts in terms of main Agenda 21 issues. The six major Agenda 21 ambitions
previously mentioned form three major land management strategies:

Attaining sustainable management of marginal lands subject to deforestation,
erosion on steep slopes and desertification (Chapters 9, 11, 12, 13).

Reclaiming degraded lands that are consequences of the above processes
(Chapters 11, 12, 13).

Maintaining the productivity of intensive systems while minimising
environmental contamination (Chapters 10, 14).

Attaining sustainable management in marginal lands involves major research thrusts in 1)
developing sound alternatives to slash and burn agriculture in the forest margins, 2)
developing productive systems that arrest soil erosion on steep lands and mountainous
regions, and 3) developing sustainable land management strategies near the desert margins
involving both cropping and pastoral components.

Reclaiming degraded lands that are the end products of tropical deforestation involves
complex strategies e.g. for vast areas of degraded forest fallows in Africa and throughout the
humid tropics, the Imperata grasslands in Southeast Asia, the degraded pastures in the
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Amazon and overgrazed rangelands in the semi-arid tropics. Reclamation of eroded steep
lands is possible in many cases, but not where the topsoil is virtually gone. Since
desertification is often a reversible process, the opportunities for large-scale reclamation are
present with innovative approaches.

Prime, fertile irrigated land is often degraded by soil compaction due to excessive tillage,
salinization due to poor irrigation management, nutrient imbalances due to poor fertilizer
management and in some cases contamination of heavy metals by sewage sludge applications
or other forms of pollution. Maintaining the productivity of these intensive systems is an
essential issue for world food sustainability. Although these problems occur throughout the
developing world, research on the marginal lands and reclamation of degraded lands are
generic enough to be of international scope. The Task Force therefore recommends the
CGIAR system and its collaborators to focus on the first two broad land management issues
in their response to Agenda 21. The CGIAR addresses intensive systems through its
well-established research agendas.

FROM LAND MANAGEMENT ISSUES TO RESEARCH PRIORITIES

One overriding theme for research emerges from the two land management issues: effective
nutrient management. The old paradigm "overcome soil constraints through external inputs
(e.g. the additions of fertilizers and amendments) to meet plant nutrient demands" is not
applicable in most marginal lands. We must consider the basic principles of nutrient cycling
in natural plant communities. But, agricultural systems differ from natural systems in one
fundamental aspect: there is a net removal of nutrients from the site with crop harvests. This
does not happen in natural systems where the losses due to leaching, volatilization or erosion
are small enough to be compensated for by additions from atmospheric deposition or the
weathering of primary soil minerals.

One basic principle of sustainability is to return back to the system the nutrients taken away,
in order to maintain an adequate nutrient capital in the soils savings account. Agriculture
should live off the interest but since large amounts of nutrients are often removed by crop
harvests, the capital should be replenished. Major losses of nutrient capital occur when soil
erosion and runoff surpass tolerable levels. Furthermore, savings can be made if plant
demands are less. Hence another key point is the use of germplasm of certain plants that -
other aspects being equal - require less inputs because they tolerate soil constraints.

SUGGESTED RESEARCH APPROACH

The Task Force suggests the following research approach be offered by the CGIAR system
and its collaborators as an integrated strategy aimed at increasing and stabilising yields in
marginal lands and reclaiming adjacent degraded lands. This approach consists of ten main
components, none of which are not new but have seldom been put together as a package.



1. Participatory Analysis

Diagnostic studies should be done on the farm and policy levels focusing on issues that
prevent soil fertility maintenance or improvement. This involves both socio-economic and
biophysical constraints. ]

Traditionally, most participatory diagnostic and monitoring exercises have focused on
socio-economic and cultural aspects of households and farming communities. Activities must
be strengthened by making them joint undertakings with soil scientists, agronomists or
foresters.

Better management of marginal and degraded soils will depend largely on improvements in
the policy arena. Ex-ante analysis of policy constraints is necessary. Secure land tenure and
accessibility to credit are major prerequisites to improved soil management. Few farmers are
willing to invest additional efforts in soil erosion control or in purchased inputs if the land
tenure is not secured. Accessibility to credit and markets is seldom adequate in marginal
areas. Indigenous people and women are often particularly constrained by policies and
practices. Understanding constraints as perceived by the farmers regarding land tenure
security, knowledge on returns to fertilizers not to maximize production but to maintain
productivity, availability of credit, access to markets and procurable suitable fertilizers are
essential for the generation of proper promotional policies.

It is often claimed that farmers cannot afford the use of fertilizers in marginal areas. The
policy environment must be examined because it is highly unlikely that biological processes
alone will raise crop yields much beyond the subsistence level. In many cases, the wrong
fertilizer blend is imported. The question is no longer what is the optimum application rate
but how little fertilizer is enough for improved food security.

2. Improving Germplasm for Soil Constraint Tolerance.

Selection and/or breeding of germplasm aimed at increasing plant tolerance to specific soil
constraints is one of the most effective components on how to manage marginal soils. The
use of earlier maturing varieties may help escape late season severe drought stress and offset
the need for irrigation. The use of acid-tolerant species or varieties may eliminate the need of
lime to neutralise aluminium toxicity. Other this being equal (e.g. size of crop harvested)
germplasm that utilises phosphorus more efficiently will require lower phosphorus inputs.
Plants tolerant to low salinity levels will reduce the need for high quality irrigation water and
drainage. The maximum use of legumes in a farming system may reduce or eliminate the
need for nitrogen fertilizers. Since many of the candidate systems involve some sort of
agroforestry intervention, selection and breeding of annual crop germplasm for tolerance to
shade and for more aggressive root systems should also be undertaken. Maize and upland
rice varieties bred for agroforestry combinations are badly needed. Breeding for soil acidity
tolerance in maize, wheat, sorghum and rice has been conducted by several CGIAR centres
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and soil acidity tolerance has been a selection criterion for sweet potato, pasture grasses and
legumes as well as some multipurpose tree species. The selection or breeding for soil
constraint tolerances must be accompanied by other necessary agronomic characteristics such
as yield potential, grain quality and tolerance to the prevailing pest and diseases.

The CGIAR can contribute to such germplasm improvement work. It is strategic and
multidisciplinary in nature as it involves breeders, soil scientists and plant physiologists and
pathologists.

3. Matching Plant Requirements with Soil and other Constraints

Most soil maps provide limited practical quantitative information to farmers and agronomists.
This can be overcome by translating soil mapping units into soil parameters in thematic maps
at scales sufficiently large to be of practical use. Thematic maps should clearly outline soil
constraints such as aluminium toxicity, high phosphorus fixation capacity, salinity hazards,
erosion risk, along with socio-economic constraints such as undefined land tenure, high
transportation costs for inputs and marketable produce, and areas outside the reach of credit
or other service schemes. Many countries are making major efforts in "land zoning", using
soil surveys and other data to define geographically the different types of agricultural systems
possible. Thematic maps such as the ones proposed here, with interpretations appropriate to
the second paradigm, could substantially strengthen these important zoning efforts.

Species and varieties of annual crops, pasture accessions and tree provenances should be
classified as to their critical levels of tolerance to adverse soil factors, e.g. deficiencies in
available phosphorus levels, percent aluminium saturation and salinity levels. A quantitative
assessment of such tolerances can the be matched to the soil constraint maps produced by
geographical information systems (GIS). Germplasm known to be tolerant to specific soil
stresses should be described at the variety or accession level unless the entire species exhibits
such tolerances. Such work should be done using a uniform protocol system wide.

4, Measuring and Interpreting Differently

According to the first paradigm, soil tests are the primary tools for identifying nutrient

. requirements and serve as the basis for fertilizer recommendations. Such recommendations
are traditionally made at the point where marginal revenues equals marginal costs. They
worked well, but sometimes resulted in tremendous fertility build ups in intensively
cultivated soils, e.g. in the ultisols of south-eastern United States which were originally acid
and infertile, but are now neutral and extremely fertile, and the naturally fertile mollisols of
Europe which are more fertile than ever before. This resulted as a consequence of using
substantial amounts of capital to apply fertilizers to relatively limited areas of land.

In marginal areas of the tropics, the opposite is the case: there is a net mining of soil
nutrients primarily via crop harvest removal, loss of organic matter and reduced biological
activity which have rendered even initially fertile soils (e.g. many alfisols in Africa) depleted
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and extremely deficient in nitrogen and phosphorus. This resulted as a consequence of not
applying any fertilizer to extensive areas of land.

A realistic approach could be based on nutrient cycling and strategic additions of both
inorganic and organic nutrient sources. Suitable methodologies must be developed,
particularly for nitrogen, phosphorus and carbon to maintain fertility and not necessarily to
increase it. Research protocols should also be different. The traditional paradigm, although
challenged over the last two decades but is till alive, calls for making sure that all nutrients
other than the one being investigated are not limiting. This is normally accomplished by
"blanket applications" of lime and fertilizers. In the second paradigm, we are interested in
the minimum amount of external nutrients necessary to apply. Therefore, the levels of other
soil properties should remain as they are.

Interpretations should also be done differently. Instead of using marginal analysis to equate
marginal cost to marginal benefits which provide unnecessary build-ups of nutrients in the
soil based on the assumption on unlimited availability of capital, the approach to be used is
to maximize the yield response per unit of applied nutrient and maintaining fertility taking
into consideration the limited availability of capital.

5. Nutrient Budgeting and Cycling

An analysis of nutrients input and outputs in different production systems provides an
agro-ecological perspective. For example, research on dairy cattle farms in the Netherlands
has shown large annual positive balances of N,P and K, while in smallholder farms in
Western Kenya there are negative balances.

In such calculations, the soil itself is treated as a black box. Research on nutrient budgets
should overcome this limitation. The second paradigm, however, calls for revisiting total
nutrient budgets, actually not only soil but soil + plant. Total carbon, nitrogen or
phosphorus contents must be split into functional pools, and the fluxes between them
realistically assessed. CGIAR centres should contribute to this development at key strategic
research sites in the agro-ecosystems where they are working.

How can we manipulate a system to maximize nutrient cycling? Input and output data from
nutrient budgets are essential components. Some processes have received little research
attention; one example is nutrient pumping by roots of trees or cover crops from subsoil
depths beyond the reach of the roots of annual crops. Others are so well known that they
can be readily quantified and modelled.

The strategic input approach also changes the importance of well known soil processes.
Keeping the soil acid while growing an aluminium-tolerant crop enhances the rate of
dissolution of phosphate rock (but at certain pHs fixation also occurs). Calcium and
magnesium leaching in oxisols increases basic cations in the subsoil which sometimes
promotes deeper root development, and more tolerance to periodic droughts.
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The second paradigm implies that both organic and inorganic nutrient inputs should be used
together, rather than ope versus the other. There is little knowledge whether such
combinations enhance nutrient cycling effectiveness. The role of the grazing animals in
nutrient cycling is often very positive. Beef cattle recycle about 80 percent of the nitrogen,
phosphorus and potassium they ingest. Also well-managed pastures do increase soil faunal
activities and soil organic matter contents. Overgrazing may have negative effects.

Existing nutrient cycle models vary between those based on organic farming (favoured by
some ecologists) to those based purely on inorganic farming (favoured by some agronomists).
There is an obvious need to integrate both approaches and include the major interactions
between organic and inorganic pools.

The strategic application of expensive external inputs, e.g. inorganic fertilizer, to supplement
inputs from organic sources must be evaluated both from the agronomic, economic and

ecological viewpoints.

6. Biological Erosion Control

Nutrient budgeting studies in the steep lands of Rwanda show that about half of the negative
nitrogen and phosphorus balance is due to water erosion losses. Controlling erosion and
runoff, is therefore also an integral component of increasing nutrient use efficiency and a
centerpiece of the second paradigm. The basic principle of erosion control is extremely
simple conceptually: keep the soil covered with a plant canopy the year around. Crop
rotations, green manures, intercropping and managed fallows are ways to achieve that
objective. In areas with a pronounced dry season, this is often impossible to do, particularly
right before the onset of the rainy season when high intensity storms frequently occur.

Contour terrace construction and maintenance is not always feasible in marginal areas, unless
intensive systems such as irrigated rice or horticultural production are to be installed. Where
land and socio-economic conditions allow, contour terrace construction has been
demonstrated to give significant benefits. In other areas attention should be given to the use
of biological controls to erosion such as the contour leguminous fodder hedges that ICRAF is
working with in the African Highlands, the vegetative filter strips that IRRI has incorporated
in Southern Philippines and the promotion of vetiver grass strips in World Bank projects. A
major by-product of such practices is natural terrace formation after a few years, facilitating
other management practices.

7. Enhancing Soil Biodiversity

Below-ground fungi, bacteria and animals are important components of global biodiversity.
Soil degradation results in decreases in species diversity and in microbial biomass. Such
decreases hinder effective nutrient cycling and degrade soil structure. Little is known, except
for biological nitrogen fixation by rhizobia and frankia, about how to practically manipulate
soil organisms for the benefit of humankind. There is preliminary evidence that the
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manipulation of termites and earthworms can dramatically increase the nitrogen and
phosphorus mineralization in humid tropical soils, but such research has been done at a very
insufficient scale. Practical use of mycorrhiza remains to be developed. Soil crusting and
surface sealing are particularly bewildering constraints in sandy alfisols of the Sahel and
other semiarid areas, reducing workability and water infiltration. CABO’s work and
TROPSOILS researchers in Niger have shown that scattering dead branches and leaf litter
promotes "biological tillage" by soil fauna which partially overcomes this problem. In all
marginal ecosystems, the potential for promoting "biological tillage" by termites and
earthworms remains to be researched at a sufficient appropriate scale.

CGIAR centers should pay increasing attention to enhancing and utilizing soil biodiversity.
CGIAR is well poised to exploit the variations in germplasm in their ability to enhance these
important soil biological processes. E.g. CIP has data that show wide differences among
forage sweet potatoes’ capability to benefit from associative N-fixation.

8. Protecting the Atmosphere Through Better Soil Management

The soil can act both as a source or as a sink of carbon. Decomposition of soil organic
carbon by the aerobic or anaerobic respiration of micro-organisms yields carbon dioxide
and/or methane. It is now well understood that soils of the tropics are not intrinsically
different in organic matter contents from soils of the temperate regions. The carbon stored
in soils is nearly three times that in the above-ground biomass and approximately double that
of the atmosphere. There is little quantitative data about the amounts of soil carbon lost to
the atmosphere as a result of deforestation or about the amounts of carbon that can be
sequestered by soils during the reclamation of degraded lands by fallow re growth,
agroforestry or reforestation. Part of the problem is that we normally consider soil carbon a
black box. The more recalcitrant or passive pools are likely also to play a significant role in
carbon dynamics. But more attention should be given to the labile pools.

About 30 percent of the current CO2 emissions to the atmosphere are caused by soil organic
carbon decomposition. This proportion is expected to increase as emissions from fossil fuels
become progressively under control. Much of the methane also comes from anaerobic
decomposition of soil organic carbon. The bulk of nitrous oxides emissions is due to de
nitrification of nitrates added to the soil as fertilizer or produced during the mineralization of
soil organic nitrogen. ‘

Changes in the albedo at the desert margins are likely to affect water vapor content of the
atmosphere. A permanent vegetative cover will produce a darker albedo than the bare soil
surface in the semiarid regions. At the desert margins, this difference may be large enough
to affect positively atmospheric vapor pressure.

CGIAR centers focusing on natural resource management should establish long term plots
that can be used to quantify the changes in the emissions of these greenhouse gases as we
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attempt to prevent the degradation of marginal systems in the tropical forests, hillsides and
desert margins.

9. Water harvesting

Arable agriculture, improved pastures and tree establishment projects are difficult to sustain
in marginal drylands. Yet indigenous techniques (some poorly known outside their centers of
origin) and modern techniques exist whereby run-off from occasional high-intensity rainfall
may be slowed down or concentrated on more limited areas to provide for additional soil
moisture. Such water harvesting structures may also be useful in erosion control, and to
provide limited amounts of water to ponds or recharge basins for use as drinking water for
humans and livestock or small-scale irrigation (e.g. for horticultural crops). Care should be
taken to avoid health problems associated with water sources.

CGIAR centers should assemble experimental evidence on the efficiencies of alternative
structures in varying environments, and facilitate widely the transfer of knowledge of water
harvesting technologies. Possible environmental impacts of diverting water through water
harvesting methods must also be considered.

This component also includes a variety of approaches in support of community management
of upper watersheds, also in humid and sub-humid areas. Seasonal water availability,
flooding propensities and irrigation infrastructure are strongly influenced by upper watershed
management. ‘

Also included are techniques (mostly indigenous) for catching dew and cloud moisture in
desert areas of Pacific South America, Atlantic Southern Africa, and in some other places.

10. Policy Design and Implementation

The previous 9 research components are primarily technological ones, although the specific
research is based on the ex-ante analysis of farmer constraints and the policy environment.
Policy dialogues with national and local governmental and non-governmental institutions must
take place simultaneously to assure that the necessary policy changes are considered and
implemented. Policy research issues such as strengthening institutions, fertilizer formulation
and marketing, land tenure, crop residue management regulation and facilitating "biological”
terraces (based on e.g. grasses, small bushes) are likely to be part of the agenda. Without
appropriate policies and institutions, the technological improvements are likely to fail.

CONTRIBUTION TO AGENDA 21
Although each of the above 9 research components is important, the entire package taken as

a whole is a necessary but not sufficient condition to achieve the environmental and
sustainability objectives of Agenda 21. The package is necessary because without a
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world-wide research approach to achieve sustainability in the marginal lands currently being
encroached and to reclaim degraded lands, the needed policies and technologies would not be
adequately developed. It is not sufficient because soils is just one component of
sustainability and other disciplines play equally important roles. Also the CGIAR system is
limited to research and research-related training, and the outcomes must be incorporated into
development projects. There is also an obvious synergism between this soils. initiative and the
biodiversity initiative. Any contribution to mitigate tropical deforestation and promote
sustainable mountain development will reduce encroachment into habitats that harbor the bulk
of our world’s plant and animal diversity.

GENETIC RESOURCES INITIATIVE
EX SITU and IN SITU CONSERVATION

Genetic resources have always been central to CGIAR activities, particularly for crops, to a
lesser extent also for livestock. Indeed, many major IARC successes can be traced to creative
use of plant genetic resources. The CGIAR plays a leading role in the ex situ conservation of
plant genetic resources, and exercises a global responsibility for long-term conservation for
its mandate crops. IARCs have a clear competitive advantage in ex situ plant genetic
conservation, and have also significant in situ conservation capabilities. The CGIAR centers
intend to continue to play a leading role internationally in the ex situ conservation of the
genepools of their mandate crops, and the preservation of livestock

and fish genetic material.

At the same time IARCs recognize the need to expand their activities to include in situ
conservation, on farms and in the context of their actual farming systems, and in the wild for
wild relatives, and also for livestock and freshwater fish. The Convention on Biological
Diversity recognizes that nations are key players in genetic resources activities. Many of the
countries ratifying the Convention still lack the infrastructure and capacity needed for this,
and are unable to adequately conserve and use their genetic resources.

The development of improved, more productive yet sustainable farming systems will depend
on local communities and researchers having access to a wide range of genetically diverse
samples of diverse plant and animal and fish species. Land races, local varieties and
provenances have important roles to play, together with those developed through the efforts
of breeders. Local varieties are likely to prove of particular value, being well adapted to the
target environment and having quality and other characteristics that are preferred by local
communities. Efforts are needed to conserve such local varieties, to characterize and evaluate
them and to make them available for direct use and for breeding. Conservation strategies
need to be developed that take into account local and national circumstances, and that use
both ex situ and in situ methods as appropriate.
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MANDATE CROPS, ORPHAN CROPS, TREES. LIVESTOCK, FISH AND OTHER
GENETIC RESOURCES

The CGIAR covers many of the world’s most important food, forage, and tree species.
There is also considerable CGIAR activity in cattle genetics and for selected fish species
(e.g. tilapia and carp). However, there is a large number of other species that are not
covered by the CGIAR and which are extremely important in local or regional agricultural
systems. International support for these species is often absent. The capacity of NARS to
support conservation and development of local varieties, and locally important species is
often absent. Research on the management of genetic resources must also take into account
the genetic diversity of species that are outside cultivation and domestication. These include
species which are of actual or potential use in forestry and agroforestry systems, forages,
wild relatives of crops and animals and fish, medicinal plants and species that are important
for maintaining the integrity of ecosystems.

OBIJECTIVES OF THE INITIATIVE

One objective of the initiative is to ensure the effective conservation of local crop varieties
and tree provenances, livestock and selected fish species, and wild relatives of these, through
increased emphasis on in situ conservation methods to complement existing ex situ
conservation efforts.

A second objective is to enable NARS, NGOs and farming communities to play more active
roles in identifying, conserving and using local genetic material in the local context.

CGIAR SYSTEM INVOLVEMENT

Through their mandate crops, forest and agroforestry trees and livestock/fish mandates most
IARCs have already evolved systems for genetic resources management of selected
commodities, with particular emphasis on ex situ crop conservation. Some IARCs have
become increasingly involved in

situ conservation, and are exploring this for their mandate commodities. Gene banks have the
double objectives of conserving and facilitating the use of genetic resources. Gene bank
conservation will continue to play a central role in the area of agricultural research. The
CGIAR must now extend its role to include those of livestock and fish, and to include a
major effort for forest tree species which so far has achieved little attention. For fish we
suggest that the efforts are limited to species of importance to tropical fish farming.

SUGGESTED RESEARCH APPROACHES

The Task Force suggests that the CGIAR and its collaborators develop one component in this
initiative:
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- exploring methods for effective in situ germplasm management.

1. Methods for in situ germplasm management

In situ conservation in nature reserves is the normal strategy for conservation of wild
species. For semi-wild species which depend on certain cultural landscapes and for landraces
which depend on a traditional seed supply system, it is less clear how in situ conservation
could be achieved. Although two approaches have been suggested (the museum approach

and the breeding approach), neither have been subjected to large-scale experimentation in the
context of developing countries. Thus neither their efficiencies nor social acceptability nor
costs have been adequately explored.

Crops, including trees, differ in their biology and the role they play in alternative farming
systems. Wild relatives, or wild species that are important in the maintenance of local
farming systems may require other methodologies for in situ conservation. Whilst the CGIAR
has some expertise in genetic conservation of important breeds of cattle (e.g. schistosomiasis
resistance in cattle in IL.CA and ILRAD) and species of fish (e.g. Tilapia in ICLARM),
much remains in the development of widely applicable in situ conservation methods.

We envisage that this initiative will establish an arsenal of in situ methods for essential and
important genetic resources, including their actual modes of operation in farming
communities. Non-governmental organizations are likely to play important roles in these
tasks.

This initiative must be closely associated with existing ex situ work in JARCs and the close
cooperation with NARS and with FAO. The evaluation, characterization and documentation
of existing ex situ germplasm are important features of the planning of in situ management.
In situ management must therefore be closely related to ex situ (genebank) activities for
plants (crops and trees), animals and fish.

HUMAN RESOURCES INITIATIVE

People are central to the process of agricultural development. It is people that evaluate their
own needs and priorities in the fields, people that give advise in how these needs can best be
met, people that research on how improvements can be made and people who decide on the
overall policies. The TAC/CDC Report on Ecoregional Approaches to International Research
for Sustainable Agriculture stressed the importance of participatory processes at the
community level, among institutions and between scientists and policy makers. Human
resource development recognizes the central role of people and focuses on developing the
capacity of both individuals and the links between them and other partners in the process of
agricultural development, possibly requiring alternative mechanisms from those now in use
within the CGIAR system.
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In recognition of this, TAC has given priority to human resource development. TAC Priority
(IX) is presented in Expansion of the CGIAR System, "Strengthen institutions and human
resources in national research systems to accelerate the identification, generation, adaptation
and utilization of technological innovations."

The Task Force suggests that the CGIAR system should use its growing expertise in natural
resources management, also arising from agro-ecological initiatives, to support universities
in developing countries in curriculum development and with teaching material, for
undergraduate and graduate courses in management of natural resources and sustainable
agriculture. Since the NARS recruit many of their staff members from universities, the Task
Force suggests that modernization of university teaching activities is essential for human
resources development for the 21st century.

Several universities in CGIAR donor countries now offer limited support within this field to
a few selected developing countries universities through twinning or similar arrangements.
The Task Force believes that these limited activities can be greatly strengthened through
active involvement of IARCs, whose human resources development sections and publication
and information facilities have proven records of efficiency in training and information
dissemination.

We further believe that closer educational cooperation between IARCs and local universities
in developing countries may open up for wider cooperation in research in the future. Greater
involvement of universities in donor countries may also strengthen the IARCs in their efforts
to incorporate sustainability issues more closely in their traditional agricultural research.

We see a potential for encouraging local universities to relate more closely to
non-governmental organizations through training programmes for NGO staff. NGOs are
likely to play increasingly important roles in the setting of future research agendas, and in
knowledge transfer, also to groups not always reached by official extension systems, €.g.
poor farmers, women, indigenous people. The Keystone Dialogue on Plant Genetic
Resources, and co-operative efforts between CIFOR, ICRAF and IUCN are examples of
novel approaches. CGIAR support to local universities in developing countries to offer
facilities to NGOs for training in management of natural resources.

We consider one activity under this initiative:

- support to universities in developing countries for education in
management of natural resources and sustainable agriculture.

1. Support to universities

TIARCs will be encouraged to develop curricula and teaching material for universities in
developing countries, within the fields of management of natural resources and sustainable
agriculture. JARCs will be encouraged to cooperate to develop courses aimed at relevant
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agro-ecosystem, and to cooperate closely with universities both in recipient and donor
countries for this initiative. Liaison with UNEP and UNESCO initiatives is essential.

Products of this initiatives will be proposals for curricula at B.Sc. and M.Sc. levels, and for
individual courses aimed at representatives from non-governmental organizations.
Furthermore the Task Force believes the IARCs could play a major role in making books
and other teaching material available at low cost to participating universities.

Linked to this initiative we see opportunities for developing post-graduation (post-M.Sc.;
post-doc) activities whereby young scientists can get opportunities to practice their acquired

skills. IARCs could play important roles in linkages between universities in developing
countries and in the industrialized world.

AGRO-ECOLOGICAL DATA BASE / GIS INITIATIVE

INTRODUCTION

The remodelling of the CGIAR system currently underway puts increased emphasis on
ecoregional approaches. The IARCs have a growing need for data relating to the physical,
biological and social environments of their research domains. Environmental data bases,
coupled to the use of computer-based geographical information systems (GIS), offer useful
tools for this, and have been successfully employed by some IARCs (e.g. CIAT, IRRI,
ICRISAT, CIMMYT). However, the construction and maintenance of high-quality data
bases, the need to achieve data consistency within the CG system, and the desire to
communicate through standard interfaces to institutions outside the CG system, are major
tasks.

A separate initiative on close cooperation between CGIAR and UNEP’s GRID system is at
an advanced stage, with indications of donor support. A number of JARCs and UNEP have
played major roles in the development of this initiative. The initiative, in its original form, is
described in Appendix 1.

The objective of this initiative is ensure that high quality minimal data sets on environmental
(including socio-economic) variables are available for IARCs and other interested users.
Furthermore that an efficient distribution mechanism of the data will be in place, and that
there are training facilities for the use of these data through geographical information systems
(GIS).

ACTIVITY

The Task Force recommends that this initiative be included as part of CGIAR’s response to
Agenda 21, and be organized as an initiative under the proposed organizational structure.
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INSTITUTIONAL APPROACH

The Task Force has considered alternative modes of implementing the proposed initiatives,
also bearing in mind that the 4th initiative (The Agro-ecological Data Base/GIS) is further
advanced than the others. The Task Force has been particularly anxious to ensure that
CGIAR'’s response to Agenda 21 does not detract from the basic mandate of the CGIAR
system in its efforts for agricultural research. At the same time the opportunities offered by
Agenda 21 for application of agricultural knowledge for wise and sustainable use of the
environment must not be overlooked, neither by the centers nor by the environmentally
conscious countries that support and benefit from CGIAR efforts.

The Task Force is well aware that most, if not all, CGIAR activities can be allocated to one
or more of the 40 chapters of Agenda 21. The CGIAR system will do well to portray its
traditional and general activities within the framework of Agenda 21, the Rio Declaration,
and the conventions on climate change, biodiversity and desertification arising from UNCED.
IARCs have put much emphasis on natural resources management and sustainable
development in their Medium Term Plans before ICW93. But the reduced CGIAR funding
received during the last few years has resulted in the IARCs having a greater research
management capacity than their present research portfolio. The four initiatives proposed by
the Task Force in this report go beyond regular CGIAR activities in an effort to utilize
existing CGIAR capability for other aspects of Agenda 21. For this new and additional
funding is ' .

required, most likely from sources and donor government budget posts that are not
earmarked "CGIAR" or "international agricultural research”, e.g. from environmental
budgets. This is also to ensure that contributions to IARCs for the four initiatives are not
linked to, and possibly deducted from, regular economic support to the CGIAR, whether
core or complementary.

Whilst ideally the Task Force would have encouraged the four initiatives to be considered
within the traditional framework of CGIAR activities, and subject to the same
well-established funding mechanisms, we are doubtful whether this is realistic in the present
financial climate. :

As an alternative the Task Force therefore recommends that the initiatives be formed for
financing under the framework of a single United Nations Environment Programme Trust
Fund (with its rules and regulations - see Appendix 2, which contains a draft with further
details). Donors may contribute to the UNEP Trust Fund, also by earmarking their
contributions to specified initiatives. It is assumed that the wording of the Trust Fund will
name CGIAR institutes as the main recipients of the funds donated, but will also open up for
close collaboration with non-CGIAR institutions. The wording of the Trust Fund must allow
further agro-ecological initiatives to be added to the ones already proposed.
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As part of the operation of a UNEP Trust Fund the Task Force recommends that a common
Steering Committee be formed for all initiatives, and that the CGIAR be requested to
forward candidates for at least half of the members of this Steering Committee. As the
Marginal Soils Initiative is the largest, the Task Force has considered whether a separate
steering committee is warranted for this, also to incorporate other soils and land management
initiatives currently discussed (e.g. IBSRAM/IFDC/FAO initiatives). On balance the Task
Force feels that a common steering committee can adjust and incorporate a larger soils
initiative, and forge effective links to other initiatives.

The Task Force further recommends that UNEP be invited to make available a position for a
full-time Facilitator for the operation of the initiatives, for an initial period of two years.
UNEP will seek the advice of the CGIAR Secretariat for candidates for this position, and
provide the Facilitator with suitable means to exercise her/his duties.

The Task Force further recommends that donors to the CGIAR be encouraged to make
contributions available to the proposed Trust Fund for the Agro-ecological initiatives, and
that these funds be additional to contributions made to the traditional research activities of the
CGIAR. In articular The Task Force would invite the World Bank to participate actively in
the four initiatives through the Trust Fund through consideration of matching funds. For the
success of the suggested approach contributions made to a center from the Trust Fund for the
specified four initiatives should not be subject to balancing fund mechanisms as with
traditional CGIAR activities. The notion of additionality for this Agenda 21 initiative could
then be lost. The Trust Fund Steering Committee is expected to invite CGIAR to forward
detailed project proposals for the implementation of the four initiatives and to recommend the
funding of such proposals through the appropriate channels. The Trust Fund itself is likely to
be a major source of funds, but the Steering Committee should also encourage the
involvement of other financial sources, e.g. the Global Environment Facility, and assist in
the formulation of project proposals that may attract such support.

FURTHER ACTION

The Task Force suggests that donors at ICW93, the CGIAR Secretariat and TAC review the
proposals, together with the Board of Directors General, with the aim of launching CGIAR’s
Response to Agenda 21 by 1 January 1994.

APPENDIX 1 |
The Agro-ecological data base - GIS initiative in the form of "Project Proposal for Use of
Geographic Information Systems in Agricultural Research Management"

APPENDIX 2
Terms of Reference for a UNEP Trust Fund



Appendix
FPRQJECT PRAPOSAL

for

USE OF GEOGRAPRHIC INFORMATION SYSTEMS IN AGRICULTURAL RESEARCH
MANAGEMENT

1. OVERVIEW

This prejeet will involve UNEP/GRID and its ca-oparating canrras, and the Instutas
suppartad by the Consultative Group for Intemaraasi Agricuitural Regearch. The actvides
proposed will taka place over thres years (33 menths),

This propasal seeks donared funds of USS 1.2 million; in addition “in-kind” coamibutions yra
anticipatad from UNEP/GRID and the Intermatienal Agriculturst Regearch Cantres. There is 3
commitment in pringiple fram thase crganisations.

The proposed workplan indicatas initial planning of schvides in 3 number of araas and walld
include varification and quantficstion of commitmancs fram the various organisatiens.

It has bean indicated that saveral donears may laok favsurably upon this praposai and thay a
UNE? Trust Fupd may be an appropriste machanism w manage the funds. With that in A
mind the proposal is drafted slong the ines of a UNEP project document. The establishment
of such a Trust Fund and rtegotiadon with muftiple participants will take time. Thus, this
matsdial is intanded as a starting point for discussion with reprasentatives of Narway with
the intent of initiating action 35 scon 3§ possivle.

2. INTROQOUCTION
2.1 Qrganisatians Invgived

The Global Rasgurcs infermation Database (GRID) Programma of the United Natiens
Environment Programme {UNEP) was esmablished in 1985 2nd now operates in three main
greas - pravision and managamant of envircnmenea! data; assistng in implemeacation of
decision support applications; and supporting axtension and Uzining in Geographic |
Infermatiatt Systam {GIS) tachnology. This technology and that of image Pracassing (IP) ar
employsd extensively by UNEP/GRID. GRID works through a growing system of co-
cperating cenores including GRID-Arendal, 3 Norwagian Caatra estabfishaed in 1883,

There sre now 18 Internatienal Agdcuiniral Resagrch Cantras 1ARCs) sugpcmd by the
Consultadve Group for Intamstional Agricultural Resazren (CGIAR}). The CGLAR has its own
gecratatiat and a Techaical Adviscry Gommitize (TAC whick gravides advice to the whale
system ragarding oversil planwning, budgeting and managemant. The Cantres operate with
Natcnal Agricultural Resaarch Centres (NARCs) and through governmental and non-
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gavammarmal exransion sarvices werk tawards transter of sustair=bie agocyitural
techinolagiag to the farmaer.

2.2 Bzckground

Thera has baen ificreasing interest in the use of GIS within the [ARCs. The proczedings of
the Rome waerkshop on Agricutturat Enviroanienes, argarised by tha CGLAR and the Faad
and Agrisuituce Organisadon (FAC) in 1986, definad their advancuiges at that tima and sinse
hen. GIS technoiogy has deveicped and now mests many of the requiremants darziled n
that masting.

In January 1981, sfter informal discussions betweaan the IARCS, the Rockefeiler Foundatian
{RF}, e Centrae for Resourca and Environmentzl Swdies (CRES), United Nations
Environmernt Pragram (UNEF}, and the Technical Adviscry Committae {TAC) of the CSIAR.
UNEP hested 3 wasksiap in Nairobi to consider the use of intailigerk GIS within the LARCs.
{for dscision support, with amphasis an improved agricultural preductivity in Africa. The
intert was o updsta tha conclusions of the Rama werkshep in view of the datg and
washnelogias now available, but giving emphasis 10 Africa. Attendess were from the
Centras, other Intarmationst agencies and exrernal institudans who have expertisa in e
developmerst and implememadon of GIS technolegy, 20d in its applications to agricultural -
raseareh and davelopmant. The major recommendstisn from that workshan wax that the
1ARCs, UNEP, other (nstiwtas and concemsd donars werk togaver 3¢ ensyra thar .
snvironmental dat3 and data management technclegy are bemg generated and usad in a su- :
ordinated fashion thrgughout the CG system. °

Az g follow-up, GRID cammissioned a sonsultancy in ixta 18371 ta look further in to the
informadan needs of the Centrss. 1A thar, contacts were gstabjishied with the JARCs, a
raviaw eonductad of thair GiS capabifitias snd of plannad and angaing GIS projects.

Tha lack of available digital data sats was idendfied 3s the major impadimant to the sfficiant
Implemeantation of applications of the wchnolagy and specific raccmmandations wers mady
for this w be addressad through co-aperatve efforts between the CGIAR, GRID and
appropriste cutside agencies. Recommendations wers also mada o facilitats the exchanga
of expsrtiss snd experience ameng CG Insttutes and co-opesatng agencies,

Ta addrass thase issuas, GRID, with suppert from ths Morweqian Ministrias of Environment
_ and Foreign Afiairs, erganised a technieal workshap held In Arardd in Septemper 1982,

Rapresantativaes frorm 11 Centres, from GRID offices and axtarnal etperes attendsd. The
mesting involved [dendficaten of ths data sets commonly raquissd, davelopment of ideas far
their acquisition, campilation and distributian, and considsraticn of flow thesa tasks might
ba underaken. It was agresd that additional resources ba 2aught fot thase acivities

ansure that Cenwes’ pricrvies ara kept to the forefrant and thay the mcmenmm daveloped
over T8 Past twp yexTs is maintained.

Activitiss within GRID and IARCs comglement gach othar, GRID views the Canwes as high
guglity research “cugtomars™ with whorm co~eperation 10 mae? thai? neads will aid further
gdavelanment of GRID capability and d313 sars. The results for the CGIAR will Ba the
evoludan of 3 powerful taci for anhancing and imegrating thek asdvitdes, and thosa of -
extarnal agancias.
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3 QBJECTIVES AND ACHIEVEMENT INDICATORS

3.1 Objectves

3.1.1 Leng-tarm chjactves

1. To effactivaly intagrata narural resgurce and socio-ecenomic information for ump}uved

agricultural regsagreft manggarnent for sustzinable develapmam: at ma internaticnal, regional
and natonal lavels.

2. To establish sffactive long-term linkages batween tha CGIAR systam and UNEP in
furthering sustzingbie agricuitural develnnmems. .

3. Toimprove transfer of apprugriate land managemsant technalegies which incorparate
GIS and other infarmardan analysis tachnologies. from IARCE o National Agricuttural
Rasaareh Cantres. .

4. To harmanise research activities, tachnetogy and information management througheu:
the CG system.

5. To enhancs tha free axchange of data and information for agricuitural sustzinatie
deveiopment among worid-wide usars rhrough the GRID system.

3.1.2 Shert-term cbjectives

1. ldentification of spadal data sets of prima interest w3 the IARCs:; and cataioguing of
data sat Sourcas.

2.  Prgparation of prapossis fcr daza and datg set geguisition and davelopment, mc!un'nq
determinaton of Quality standareds.

3. Msamblv of consistany high quahtv anvirsnmanzf and secig-econamic d3. sats of
prime interest w C32 cantres.

4, Strenq-:hemng the ahility of the CGIAR am:! mdividual Canwres v usa GIS uachnclcgy
and exgertise 10 incarporate enwronmental and socio-gcenomic data into their rasean:h
planning and exscm.xcn. :

8. Providing for the eaay gocess and disuibuticn of such data sets to all IARCs thmuah
the UNERA\GRID world-wide natwariz.

6. Development of methodolegies for the manipulation, analysis and quality assurance af

priority envirgnmental darz sats, and their intsgration into LARCs* research and applications
programmas. .

3.2 Achisvement Indieartors

The chjectives will be achieved through tha establishmant of elaar intarfacas for pravisicn
and distribytion of datz betwaen tha gxisting twa netwarks of IARCs and GRID Centres, and
through demonstraticon of the usa of such dats.
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Thess may be quantified through:
- the number of dat2 sets mads availabia w the |ARCS through GRID (targaet §)
- tha number of |ARCS requesting data sats fram GRID (target 101 '

» tha number of ARC grojec?s using such data sats in rasearch 3nd axacution {target
10}

4 QUTPUTS, FOLLOW-UP ACTIVITIES, INPUTS AND ASSUMPTIONS

4.1 Qurpurs
Project outputs ccmp.nse.

- availaisie high quatity ratural resaures and socio~gconomic dara sats at globad,
tagional, nataengl and project levats

- 3n effective functonal distribution mechanism for such dats sers,

- documanted metheds and technoiogies for the production and quaiity assurance of
such dats sats,

- staff in |ARCs trained and axpananced in the sffectvs utilisadan of GIS technclcgy
{or systainahie agriculture,

- d:ssemxnanon of advances in GIS uifisadon for aqncultur:i resaarch in pubtished
zournals and renor&

- ysg of mtegrared data sats for planning and axacution of resaarch for susmmabie
.agricultural davelopmant.

<

4.2 Yze of oytpurs

Thae individual CG Centras wiil be the primary users of the dawa sets for research planning
and executian, 3nd for extrapolation of findings. Ths Centret will alsa be using GIS
mchnology 10 carry out tess funeisns mora sffectivaly. The CGLAR's Technical Advisary
Commitntes will use the data sats and tachnolagy in strategic planalag.

in the longer term, they will be of usa 10 NARS, nationai planning aganceiss, and-natianal
decigian mgkers in national and regionai placning. Although targetsd @ meer CG Centes!
privrity nasds, the data sets will be of generai use 18 other cliants of GRID [gavernmanms,
inergovemmenyal organisations, e} for ratlanat and sugtainabia natursl sesoures
mandgement, and to UNEP ftsetf in suppart of stratagic anvironmantal regaarch.

The strengthened network linkages batweea GRID and the C3 cantras will be usad t
transier data, experisnce, and expertdsa, w the tenefit of hoth srganisstions. Within tha
Centras themselves, the improved practical implemanmdon of information marmgemans

toals, such as GIS will bs used 1o makas mare efficlent and sffzcdva use of intamsl
rasaurcas.,
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4.3 Fellow-up action
Fallow-up actions will be intgaral w the project activites and will invaive:

- assessing the degras m which tha camgiiston and distribyiion of the identfiad dat
sats mest the Canwas' nesds,

- irmuating medifications whare requirsd,

- identifying emerging requiraments for new datw sets, preparing propasals for the
Sraering Commines (see 5.1.) and initadng collaction and eompilatica whan acgaprad,

- gvaluating the use of GIS wehnolagy in the TG centras and developing plans for
incovparation of evolving technoiogy where appropriata.

4.4 Agtvitias
A saries ot overiapping phased staps are 1@ be undertaken as follows.

4.4.1 mgplament project plans for compilation, raview and distributian of sach of the pdarity
.data sats idantified kelaw.

Basa Data:
.Base data such as ra3ds, rivers and setdaments, are Important to usa iz bullding ather dara
sets. Tha best availghle scures for global coverage is the recemy issyed Digital Chart of the
Waorld, For CG purpuses this needs:

- revigw of the geganisadon of the dara with the objective of dasigning and
implemanting mechzanisms for dissamination of suhsets in a manageable form. and

- review of the contarmt and quality of layers and geographic areas (thosa identified as
CG prigriges| and racongilistian/consoiidation with data which axist in Cantras, often gt
highsr resslution.

Chrare Datas:

The ovaersil approach is ta acquire ail availabia data, raw and processed, in digitat form.
Recommended stages are:

« compilaten of an Invenmey of Juailable dara, both digital and papsr records,
- congolldaton of existing CG haldings, and,

- from the results of the shova, idaatification of prierity araas for digitising effore.
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Population Data:

The need for population data is a priority for the CGIAR. A global base layer of
administrativa boundaries, ta the tertiary level, would provides the spatial basis for this. This
would be compilad through consclidation of existing data held by CG Cantras and GRID,
with such data sets as DCW. The popuiation 4ats obtainad from national and internatonat
agencies would ba tied to these spatial units. The question of ypdating both the tahular and
spatal companants is one of major imporance.

Soils Data:

Tha reissysd FAQ 1:5 million digital Soil Map of the World can be used to meet strategic
CGIAR requirements. Any farger scale ' 1eds cannot be met by 3 single source currenty o1
in the near future. Similarly there ape ars no singls souraz for uniform point daca.

On-going work in agencies such as FAQ and ISRIC will be monitared to ensure that any dita

sets developed can be easily availabte o the CGIAR and ta keep the Insttures abhrasst of
devslopraents.

Qther Dara sets:

it is axpectad that requirernents for ather dam sets, e.q. agriculturs! statistics, -health and
nutrition indicators, will be morg fully defined during ths course of the project.

4.4.2 Define requirameants and mechanisms for the transier of dams sets from GRID to IAFCs

and batween |ARCs; s2t up machanisms ta sarve thesa Azzds, buidding aa exxstmg GRID
faciiities.

The current GRID distribution facilities and procedures will 3 used ag a basis for diswibution
s KARCs of both existing data sats heid by GRID and for thasa compiled in the 3ctivities
outlinad above {4.4.1). They will alsa sarve, though with modifications anticipated, o index .
and distributg data sets currenty held in the Centres themsalues, Devealopmant wosk will sa
undertaken to establish procadures to ensure that user feedback fram the Cantres is

soficited and channelled {where apgropriate) to update and improve the quality of the dat
sets heid.

4.4.3 Ensurg that format and informal waining efforts ara in glace for LARC managernent iind
staff in GIS tashnology and its application 1o sustainable agricultural developmsnt.

This may ba dona in canjunction with external agenmas who hava specialised gxpertisa aad’
through arangsments with vendors {sea 4.4.5 below).
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4.4.4 Davelop mathodologies and implemnant pilot projects to demenstrate the wility and
efficacy of the use of the data sats, In conjunctian with the use of GIS tachnology for
rasearch and planning purposes in the CG cantrss. Criteria for the salecdon of such pilee
grojects will ta davaloped and Canres asked to tnake proposals indicating goals,
requireshants and avaiyation critanis.

The appilearions chosen will ba funded, m scme aextent from this grojact 2.0. 3 GIS analyst
suppliad, 3 specific dara ser compiled, etc. Upan complation, 3 reviaw will Bs undertakan %
assass the raia of GIS technology and the usa of the digital dama. :

4.4.5 Facilitate and encourage technaiagy transfer amang Centres and GRID nodgs. GIS
vendgrs ang sxtemal insttutions with suitabis axpertise trough farmal and informal
segondrnams, meatngs, and workshops, and underaking co-operative prajects.

4.4.6 Develap mchnoiegy transfer mechanisms 1o gnabls NARS to benefit rom the daz
sets and GIS technolagy in use in tha JARCSs and in GRID. This is pianned in the lattar-maost
maonths of thas project sithough related low-lavel activity in data set compilation and piloe
projects invelving NARS Is amticipsted throughout the project lifardms.

4.5 Woarkpian

A bar chart of the activities is givea in Appendix I

4.5 Inputs

Funding far the projact will be urilised primarily for parsannal eosts, both for 3taff pasitions
and for consultant services. Human resqurces will alsy ba providad by in-kind zentributians
from GRID and thy |ARCs.

{ARL and GRID hardware and software faciitisg will be used, through in-kind coniribytion,
ae needed and agresd between the partes, with provision Baing made o acquire only a
minimal amount of sdditional equipment o reinforce axisting capakifidas.

Expart input will &e scught to raviaw data comtent, ta partcipats in meetings directed
towards spacifis prohlams and to deliver contractual gervices as appropriate.

4.7 Assumptiong

MNationgl and International agencias {such as FAQ, WMO, UNEP, WCMC) will cooparage in
making data avgilablg for exoraction ang distribution,

IARC=s wiil have tha needed infrastructure frainad parsonnel, equipment! and resaurcaes t0
suppart GIS in the longer tarm.
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Tha GRID natwark, expertizsa and technolagy will be availabla to tha IARCs.

The IARGs will be active partners in data sat compilation, devaiopment, exehange and -
ravigw. ’

The IARC3 will facilitate the exchange of persannel, axpertsa and expsrisnca raigted wa GIS,
througn flaxible and creative arrangements.

B. INSTITUTIONAL FRAMEWORK, EVALUATION AND BUDGET

8.1 Instirudonal frimewark

A Steering Committae wilt ba established o give ovsrall dirscton o this project. The .
cammittee will comgrise, 3t a minkmum, representatives of the CGLAR, GRIC and
conmibutng agendias. It will pravide the forum for cansideration and approval of the
activities (i.e. datziled tasks and sub projscts) ' ba undartzien and tha associated
expenditures. GRID will have the respansikifity for the sversil implementation and will
therafare co-ordinata ail operational efforts. It IS anticipated that the bulk of the work will
ba carried out in GRID, through any of their Fatilities or cg-aberating cenwes, or through
extemal institutions with suitable expertise, 33 approgriate.

To provide on-going co-ardination, an information systems professional will act as Project . -
Manager, reporting 1o tha Steering Committee and the Director of CRIO. The Prgject
Manager will wark clasely with the Director of GRID and fiaise hatween IARCs and GRID
officas 10 ensure effective commurication and technology axchangs berwean all parties: vql
pravids high levet advice on GIS tachnalogy: tuggest arrangemants for apprapriats' expere
graups and task forces; and ce-ordinate evaluation of the project at appropriats inarvats.

5.2 Evaluation

The Staeting Comrmittea will provide the first lavel of projuct eveluatdon. |t will raceiva
reports an plang versus actual schisvaments on an annual basis.

During the courss of the project the Comrvittee will slsa call upan expart opinion to:

-review grogress in choosing and assembling priarity data sate and adjust priorities if
necessary.

~ avaluare the contibution of GRID tw thess particular asdivites and suggest necessary
maodifications @ GRID warking procsdures In that regard,

- raview the suitshility for transfar of dara sars and aesociatad GIS technology o
NARS.

{n the latar part of the project, an extacnal raview will be commissionagd 1o be undertakan

by one ar more persons axperianced in the use of GIS and similar technology in internadaonal . -
acencies.
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This raview will avgjuas:

- = what axtene GIS technoiogy has mprcved research effactivenass and decision
making in the CG Centres,

- what mechanismts hava svoived o gnsura the long tarm ¢o-ordination and sharing of
common darg $ers,

- 0 what extent tecihmoliagy ransier has mken placs batween the Cantres zhemsalves.
batwesn GRID and the Centres and betwaean tha Cantres and the NARC'S.

The resuits of the review will be used by tha Stesring Committee 25 a basis for
recommaending any reguired actions and infrastructwre 10 ensuye continuad return on
investment from this preject.

5.2 Budgar
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WORKPLAN

(Note that the time-line shows.the project commencing in April 1993. “That is an arbmzry choice and activites
remain relative to any actual start date.)

DATASETS

(Coapilation, Review

& Updare)
Base Dana
Clients Data.
Population
Soils Daa
Other Damsers

DISTRIBUTION MECHANISMS

Compiled Datasers
Centre Darsets

PROJECTS
Selection
Implementation
Review

STEERING COMMITTEE MIGS

COORDINATION WITH-
CENTRES/ERID

SHOPS

;
TECHNOLOGY TRANSFER
WITH NARS

EVALUATION

P = Preparatory/Planning actvites
X = Intensive acuvity
- = Ongoing Class intensive eﬂ"ons

1993 1954 1993
AHJJASONDJFEAHJJASONDIFHAHIJJASOMJ

PXXX---« XX-vcoea  acen--
PXX----- XXX-e- eeee--
PXXX---- XXX-eveee = mee--
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XXXX-vnneean- XX-acenn-
XXXXX-ve--- XX-wevou--
X X
XXXXXXXXXXXXXXXXXXXXXXXX
X X X :
X X X X
ee=X ---X ---X
~---X



10 PROJECT PERSONNEL COMPONENT
1100 Project personnel
1101 Database mgr/anatyst
1199 Total

1200 Consyltants .
1220 Unspecificd 15
1299 Total ‘

1300 Administrative support
1301 Admin. sssistant

1302 Digitlsing techniclan
1399 Total .

1999 Personnel 1o0tal

20 Subcontracts component
2100 Subcontracts
2101 Data scquisition _
2102 Mcthodotogy Development
2103 Dataget Review .
2199 Subcontracts total

30 Training component
1300 Mectinglconference
3301 Meetingy
3399 Training total

40 Equipmeni component
4200 Non—expendable
4201 Computer ¢quipment
4202 Misc. software
4299 Bquipment total

60,000
45,000
105,000

120,000

120,000

9,000

20,000

29,000
254,000

10,000

30,000
30,000
70,000

75,000
74,000

20,000

20,000

DBUDGET

wim

12
12

12,

80,000
60,000
140,000

100,000
100,000

6,000
20,000
26,000
266,000

10,000

30,000
20,000
60,000

75,000
15,000

40,000
10,000
50,000

12
12

10

80,000
60,000
140,000

$2,000
62,000

6,000 .

20,000
26,000

+ 248,000

30,000
10,000
40,000

73,000
75,000

15,000

5.000
20,000

Tolal

220,000
165,000
385,000

302,000
302,000

21,000
60,000
81,000
768,000

20,000
90,000
60,000
170,000

225,000
225,000

75,000
15,000
90,000



TERMS OF REFERENCE Appendix 2

FOR THE ADMINISTRATION OF A TECHANICAL CO-OPERATION TRUST FUND
TO ASSIST THE INTERNATIONAL AGRICULTURAL RESEARCH CENTRES
(IARCs) OF THE CONSULTATIVE GROUP ON INTERNATIONAL
AGRICULTURAL RESEARCH (CGIAR) IN CARRVING OUT AGRO- -
ENVIRONMENTAL RESEARCH AND TRAINING IN THE FRAMEWORK OF
THE RESPONSE TO AGENDA 21

1. The UNEP Governing Councl decision 17/19 ¢f 21 May 1993 encourzged UNEP,
inter -alia, to continue to compile, disseminate and catalyze the further development of
successiil desertification control project designs and implementation methodclogies, including
" model land-use and sacio-economic development pragrammes for marginal dryfands.

- 2. Decision 17/2] requested the UNEP Executive Director to strengthen the exxsnng
links betweea UNEP and relevant centres of exsellencs )

3. Decision 17/37 requested UNEP Executive Director to implement Agenda 21 in
accordancs with its relevant provisions and the mandate of UNEP, taking into consideratiar.
the specific needs and conditons of each region;

4. UNEP Governing Councll decision 15/14 of ramrrncd that the Clearing-house
mechanism is an essential aspect of the coordinating and catalytic role of the Unired Nations
Environment Pragramme, and called for 2 focus, in particular, on activities which enable,’
inter-alia, developmg countries:

a) to fonmulate and initiate programmes and sctivities for dealing wxr.h their moit
serious environmental problems:

b) to formulate and participate in action plans for the conmynon management of
ezosystams and critical anvironttieatal prublems at the naticnal, regional and
global levels.

5. Decision 14/6 of 17 June 1987 called on Governmeats and ather donors to make
additional Apancial rescurces available through the Clearing-house mecharism to strengthen .
the capacity of developing countries, It further decided that the Clearing-house should focus
its efforts on sr.rengthenmg the capacity of developing counrries to promote sustainable

' development ’oy supporting pohcy planning and instirution building, enabling the developing

countries ta give adequate pnonty to envirommental considerations, and thut it should, intar-
alis, support a limited number of pregrammes of regional significance.

8. The Trust Fund is established in accordance with the rules of the United Naticns,
financia] rules of the Environment Fund, the relevant provisions of the Secretary-General's
bulletin ST/SGB/188, Administrative Instruction ST/AL/285, and the authority to establish
Trust Funds delegated to the Executve Director of The United Nations Eaviroament
Programme in accordance with paragraph 11 of ST/SGB/188 and Article V of the General
Procedures governing the QOperutions of the Enviranment Fund of the United N ations

Eavirgnment Programme.,



7. The Trust Fund will be maintained by the Executive Diractor to receive znd account
for contributions pledged by various governments and doncrs and to make an account for
disbursements in acvordance with the United Nations Regulations and Rules.

8. The Trust Fund will be used to administer the funds provided by donars and aimed 3t
assisting the Intarnationsal Agricultural Research Centers (JARCs) supported by the
Cansultative Group of Intematicnal Agricultural Research (CGIAR) in carrying our agro-
environmental research and taining. Programmes to be implemented under the Trust Fund
shall be agresd upon within broad areas of activities by UNEP, the Donors and the CGIAR.

9. UNEP may draw on the sums deposited as required to mest the cost of the activities o
the Trust Fund in line with requirements as agread with Donors and the CGIAR. |

10.  The payment to the Trust Fund shall be depesited in convertible currency into UNEP
Trust Fund Account No. G15-002756, Chemical Bank, United Nations Office, New York,

NY. 10017.

11.  The schedule of payment to the Trust Fund shall be jointly agreed through an c:a:ha.dge
of letters between UNEP and Danars.

12. Al contributions recsived into the Trust Fund and not immediately required for the
fimancing of project actvities shall be invested at the discretion of the United Nations and
income esrned shall be credited to the Trust Fund.

13.  The UNEP Executive Director shall administer the Trusz Fund in accordance with the-
financial regulations, rules and directions of the United Natons. Personne! engaged for the
purpose of the Trust Fund shall be recruited and administered in accordance with the
provisicus of such regulations, rules, and directives.

14, Should the funds paid into the Trus: Fund by Donors including interast credited 1o the
Trust Fund in accordance with paragraph 9 above, exceed the amount spent by UNEP on
activities financed from the Trust Fund, the surplus amount shall be dealt with as agreed
between UNEP and the donors by exchange of letters upon settlement of all cur.srzndmg
cbhganons and upon presentation of the fival statement of account.

15.  Inaccordance with the United Naticns rules UNEP shall deduct from the income of
the Trust Fund an administrative support charge of 13 per et of the expenditures charged to
the Trust Fund in respect of activities fnancad under the Trust Fund.

16.  Annual accounts of the Trust Fund shall be prepared and audited in accordance with
normal United Nations procedures and will be sent to Donors 2s soon as the annual financial
repart is avalable.

17, TUNEP shal submit 10 donors & yearly report on the progress of project activities
initieted under the Tiust Fund.



