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MTP Overview

Introduction

Eco-efficient agriculture for the poor

CIAT aims to reduce hunger and poverty in the tropics through research that increases the eco-
efficiency of agriculture. Eco-efficient agriculture increases productivity while reducing negative
environmental impacts. Eco-efficient agriculture meets economic, social and environmental needs
of the rural poor by being profitable, competitive, sustainable and resilient. Too often, productivity
gains - increased production per resources used- have come at the expense of the environment or
have not provided benefits to the poor. CIAT has, therefore, adopted the concept of ‘Eco-efficient
agriculture for the poor’ as harmonizes the economic, environmental and social elements of
development. It strives towards solutions that are competitive and profitable, sustainable and
resilient, and generate benefits for the poor.

Eco-efficient agriculture for the poor enables family farms to take advantage of technologies that
use resources more effectively, deliver sustainable increases in productivity and yield more
abundant food supplies. Science for impact is CIAT’s contribution to achieving an eco-efficient
agriculture for the poor. The core of CIAT’s work is strategic research focused on producing
outputs of new knowledge that yields improved technologies, resource management practices and
institutions and policies. CIAT places high priority on insuring that there are clear pathways from
its research outputs, to their use by partners and their ultimate impact on reducing hunger,
poverty and natural resource degradation.

CIAT sees co-development of research products with its national partners as key, and emphasizes
of user participation in technology development and evaluation at the earliest possible stage. All
CIAT research outputs are developed with partners. This both contributes critically to producing
these outputs by complementing CIAT's comparative advantage and also contributes to the
strengthening of capacity in national agricultural research systems. Helping to nurture a new
generation of tropical agricultural scientists is an important goal for CIAT.

CIAT is concerned not only that its research outputs are taken up by public research systems
scientists, but that through partnerships involving farmers, the private sector and civil society,
that research outputs result in adoption of improved technologies, practices, and decisions. CIAT
judges its own performance primarily by the impact on the poor of its research outputs.
Participation of end users in the evaluation and development of new technologies is a mainstream
practice.

Of particular concern is that eco-efficient agriculture yields benefits for rural women. Due to
unequal access to resources, women typically comprise the majority of the rural poor. Thus eco-
efficient agriculture can not effectively address the needs of the poor without taking into account
the particular needs of women.

CIAT’s research outputs are integrated into production systems and taken up by users at a
regional basis, with priority first on its home region of Latin America and the Caribbean, then on
eastern and southern Africa and on south-east Asia. CIAT scientists conduct research in Latin
America, Africa and Asia to meet diverse needs and to develop globally significant international
public goods by promoting south-south linkages among the regions.

CIAT is increasing the accessibility and availability of its outputs, making ‘open’ as the default
setting to share as many of its research outputs as possible. CIAT seeks to extend this approach
with our partners across Latin America to help create a Latin American “Agricultural Commons”
that transforms the way knowledge is generated and applied in the region.
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New Strategic Directions

During 2008, CIAT developed revised strategic directions to enable it to better achieve this vision
of eco-efficient agriculture. These strategic directions were drawn up while the CGIAR was going
through profound change, a process still underway. CIAT’s strategic directions are intended to
provide a compelling framework for program development on the basis of CIAT’s strengths and
experience, while allowing sufficient flexibility to shape the Center’s future in accordance with the
evolution of the CGIAR.

The development of these directions involved consultations with many partners and stakeholders,
particularly in Latin America and the Caribbean (LAC); participation in the CGIAR change process
and careful consideration of the recommendations of the 2007 External Program. CIAT envisages
playing a unique role in the CGIAR system, both in terms of the commodities on which it works
and in terms of the special partnerships it nurtures in LAC. Most of CIAT’s research is global in
scope. CIAT aims to help create conditions both in LAC and elsewhere in the tropics that are
essential for eco-efficient agriculture through a tri-part strategy:

1. Agrobiodiversity — Providing affordable and nutritious food as well as pathways out of poverty
by increasing the productivity of crops.

2. Tropical soils fertility management — Overcoming one of small farmers’ greatest obstacles
to sustained increases in agricultural production

3. Latin America and the Caribbean — Working with partners to solve problems of high priority
for the region, while also generating global public goods

Improved crop and forage production is vital for improving food security, enhancing human
nutrition and raising agricultural incomes. CIAT conducts research in LAC and through
partnerships around the world on four globally important crops:

1. Common bean — The world’s most important food grain legume, which in Africa is grown
mainly by women

2. Cassava — The third most important food crop in the tropics, after rice and maize, and second
only to maize in its suitability for multiple uses. IITA plays a lead role in cassava research in
Africa.

3. Tropical forages — A key input for production of meat and milk (LAC’s most important high-
value agricultural products), with much potential for enhancing natural resource management
(NRM). CIAT works in close collaboration with ILRI in Africa and Asia.

4. Rice — The most important staple food in South America and the world. CIAT research focuses
on the unique characteristics of rice in LAC, while IRRI and the African Rice Center (WARDA)
concentrate on Asia and Africa.

Crop improvement and soil fertility management are closely related. Improved varieties can be
adapted to low soil fertility through more efficient use of soil nutrients, while legumes, such as
beans and many tropical forages, can improve soil fertility through biological nitrogen fixation.
Crop yields vary greatly according to management, so there is much scope for improving
productivity through better agronomic practices. Better management of crop residues and
integration of forages into cropping systems can increase soil organic matter, boosting
productivity while helping mitigate climate change through carbon sequestration and reduced
greenhouse gas emissions. CIAT research on tropical soil biology and fertility focuses on
integrated soil fertility management and sustainable land management.

To address the expressed needs and demands of the LAC region CIAT pursues an ecoregional
strategy. An ecoregional approach integrates the aims of increased agricultural productivity and
improved NRM, taking into account both the biophysical and socio-economic perspectives, through
inter-institutional partnerships. The agenda of CIAT’s ecoregional research will focus on four main
topics:
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1. Improvement of crops that are important in LAC but also globally

2. Improvement of other crops that receive high priority in LAC

3. NRM and policy research on issues that receive high priority in LAC

4. Strengthening research capacity in the region through institutional innovation, knowledge
management and skills enhancement

This Medium Term Plan 2010-12 is the first step in implementing these strategic directions.

Highlights of Project Portfolio

Consistent with the tri-part strategy explained above of increasing crop productivity, managing
the soil resource to enhance and sustain this productivity, and giving particular attention to the
priorities of LAC, CIAT is now organizing its research through three research areas:
Agrobiodiversity, Tropical Soils, and Latin America and the Caribbean.

A presentation of the rationale and outputs for all of the programs in these three areas follows
below and constitutes the bulk of this Medium Term Plan. Some of the major changes embodied in
this new MTP are reviewed next, while greater details are presented in the Program Descriptions.

Biotechnology Consortium for LAC

New tools and methods of molecular biology have opened revolutionary prospects for crop
improvement. Latin America is a treasure house of plant genetic resources that can make a major
contribution to eco-efficient agriculture for the poor not only in LAC but also in Africa and Asia.
However, outside of a few countries with particularly strong research systems, (e.g. Brazil &
Mexico), many tropical countries have unstructured collections of genetic resources with a weak
knowledge base; uneven technical capacity and poorly developed links between conventional
breeding and biotechnology; and infra-structure that is not up to date. With better knowledge of
their genetic resources, where they are, and what their potential is, LAC could take much better
advantage of genetic resources to achieve eco-efficient agriculture for the poor.

For example, in Central America and the Andes a number of actions can be taken to better utilize
their crop genetic resources: strengthen crop breeding capacity including phenotypic
characterization; improve access to genomics facilities and bioinformatics capacities; develop low
cost rapid propagation systems and transgenic crops, including access to biosafety fields and
knowledge of how to manage the entire process of transgenic design and deployment.

CIAT, like some LAC partners, is well placed to take advantage of these new scientific tools.
However, there is risk of a growing technological gap between the commercial crops in well
resourced countries and many tropical crops in smaller countries with fewer resources to invest in
public agricultural research. If they remain technologically laggard, farmers in developing
countries, especially poor farmers, will face the prospect of a competitive disadvantage and
depressed incomes while poor consumers face higher food prices. Consequently it is critical to
breech the emerging technology gap in agriculture.

Consultations with partners have begun for the visioning of a regional consortium to integrate
innovative approaches to empower breeding for neglected crops. Such a consortium could
catalyze regional efforts to train the next generation of LAC researchers to meet the new
challenges of the 21st century. This consortium would enhance LAC agriculture competitiveness
through strategic partnerships with leading institutions in the region (EMBRAPA, CINVESTAYV,
CATIE, Zamorano, BIOTEC, INIAs), universities, and private sector. The consortium would
accelerate the integration of genomics and plant cellular technologies with breeding and
germplasm conservation while targeting specific traits for non CGIAR crops.

The consortium would operate both in the policy and the technical realms. Policy issues would
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include the economic assessment of research priorities; intellectual property considerations; and
biosafety policy. Technical progress would depend on regional leadership in important research
areas including proteomics, metabolomics, and genome sequencing. CIAT would work closely with
partners on phenotyping and genotyping platforms; tissue culture; transgenics; bioinformatics;
and gene expression. Ultimately the consortium would catalyze strong breeding capacity with
knowledge of genomics tools that are linked to efficient phenotypic characterization (quality, pest
and disease, abiotic stress etc.). Access to genomics tools would be either national, regional or
outsource facilities tied to local bioinformatics capacities and the national ability to access and
manage transgenic products

After years of inadequate support for crop improvement, it is now time for bold, innovative
measures to regain momentum in this research, thus enabling it to respond decisively to
agriculture’s huge challenges and opportunities. A biotechnology research consortium which
responds to regional demands, could take advantage of this opportunity. Its aim will be to exploit
the potential of molecular biology and genetic transformation, not just in research on crops for
which the center is responsible, but for the improvement of other species that rank high in the
priorities of our regional partners.

During recent years, CIAT has piloted the concept of a biotech partnership with researchers in
Colombia, and the outcomes have been quite positive. Now, it is time for full-scale
implementation of that approach. The outcome will not be more science for its own sake but
problem-solving research at the genomic level that yields clear payoffs in the field and
marketplace. With that practical orientation, CIAT-supported uses of biotechnology will focus on
valuable plant traits, such as efficiency in water use and uptake and use of nitrogen, acid soil
tolerance, disease and pest resistance and micronutrient content.

During 2009 CIAT will be consulting widely with partners and stakeholders about the development
of this consortium. It is anticipated that this will lead in 2010 to the development of a full program
that would become part of the 2011-2013 MTP.

A regional platform for integrated soil fertility management in Africa

Improved soil fertility is crucial to raising crop productivity and ending hunger in Africa. Given
both the severity and widespread variability of this challenge, overcoming it will require a research
partnership of significant scope and strength. In sub-Saharan Africa, efforts to build such a
partnership can begin with FARA'’s extensive and highly productive African Network for Soil
Biology and Fertility (AfNet), which is coordinated by CIAT’s TSBF Institute and consists of dozens
of members working at more than a hundred sites in 22 countries. AfNet will seek to catalyze the
creation of a soils research platform that unites national organizations with all of the CGIAR
centers that conduct research on soils in rainfed farming systems: CIMMYT, the International
Crops Research Institute for the Semi-Arid Tropics (ICRISAT), IITA and the World Agroforestry
Centre (ICRAF). The aim of the platform will be to bring research on soil management more
forcefully to bear on the challenges of reducing hunger and poverty, while enhancing NRM,
especially in sub-Saharan Africa.

Such a partnership represents an important opportunity for the CGIAR centers and their partners
to forge important but disparate soils research efforts into a combined initiative that confronts the
whole range of problems related to Africa’s declining soil fertility and land degradation. A
consolidated soils research platform in Africa, linked to similar research in LAC and Asia, can make
integrated soil fertility management a reality many poor farmers in Africa and beyond.

During 2009 CIAT will be consulting widely with partners and stakeholders about the development
of this platform. It is anticipated that this will lead in 2010 to the development of a full program
that would become part of the 2011-2013 MTP.

CIAT MTP 2010-12 6



The Amazon Ecoregional Program

CIAT's research agenda in the Amazon derives not so much from its agriculture production or the
large absolute number of poor there, as it does from its globally significant natural resources. The
Amazon is a major watershed, carbon sink and source of biodiversity, so continued misuse of its
land resources — through unsustainable agricultural practices, degrading pastures, illicit crop
production and exploitative timber extraction — has catastrophic consequences for the entire
world. Finding attractive but less environmentally damaging livelihoods for Amazonian inhabitants
is a matter of high global priority.

The center will contribute to that effort through research aimed at halting land degradation,
improving farmers’ access to markets and enhancing ecosystem services, with particular emphasis
on adaptation to climate change. Outputs from the center’s research on cassava, tropical forages
and rice are also highly relevant. CIAT’s current work in this sub-region takes place through the
CGIAR Amazon Ecoregional Systemwide Program which operates under the umbrella of the
Amazon Initiative, which is currently hosted by EMBRAPA. The Ecoregional Program is an
important research resource for the wider development objectives of the Amazon Initiative. The
Ecoregional research program is coordinated by CIAT, and along with numerous national partners,
includes from the CGIAR the Center for International Forestry Research (CIFOR), World
Agroforestry Centre (ICRAF), and Bioversity International.

Tropical Fruits

Growing domestic markets and economic globalization have created many opportunities for the
rural poor to take up the production and/or processing of higher value agricultural products, with
the aim of boosting and diversifying their incomes. The potential of this avenue out of poverty is
reflected in rising consumption of fruits. CIAT initiated research with a Tropical Fruits Program in
2001. For the last two years this work has continued, but it was embedded in a broader Linking
Farmers to Markets Program. However, to give greater focus and higher effectiveness to this
research, with this MTP it is restored to full program status.

CIAT’s Tropical Fruits Program will develop new production technology for selected neo-tropical
fruits species; develop tools to improve the capacity of small farmers to compete in fruit markets;
and generate new technologies of disease and pest control both to enhance product quality and
market acceptability and also to reduce the environmental and human health consequences of
excessive pesticide use.

Decision Support and Policy Analysis

CIAT proposes to intensify its research in decision support and policy analysis, with the aim of
determining the kinds of institutional arrangements and policies needed in order for small farmers
and entrepreneurs as well as rural laborers to participate successfully in growth markets. This
research will complement IFPRI’s policy research. This research will have four foci: climate
change, ecosystem services, linking farmers to markets, and impact assessment. While CIAT
expects to give a higher overall priority to this body of research, major elements of this research
were presented in the previous MTP as outputs in the Resilience and Linking Farmers to Markets
Programs. CIAT is convinced that taking advantage of new market opportunities is crucial to
improving the income of the rural poor. Enhancing knowledge on fostering these market linkages
is an important research output not only for the Decision & Policy program but also for Tropical
Fruits and the Amazon Ecoregional Program.

Focusing CIAT’s Agenda

CIAT’s research on natural resource management will be sharply focused on integrated soil
fertility management and ecosystem services, while work on land use dynamics and decision
support tools for landscape management will be discontinued. Research on remote sensing to
monitor land-use changes has already been phased out, along with research on community-level
watershed management.
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In addition to Soil Fertility Management research and its ecoregional program in LAC, CIAT will
sharpen the focus of its research on the genetic improvement of crops. As partners assume
greater responsibility for plant breeding, the center will concentrate more on developing source
materials with desirable traits, from which partners can assemble final products. This shift is well
advanced with rice in LAC, where the public-private partnership FLAR carries out an increasing
share of breeding formerly done by CIAT. Similarly, in cassava improvement, IITA in Africa,
EMBRAPA in Brazil and national institutions in China and Thailand will play a major role in
developing varieties for release to farmers. Breeding of Bracharia grass will depend on
partnerships with the private sector in several countries and with public institutions such as
EMBRAPA in Brazil.

Another shift made necessary by CIAT’s pursuit of new research directions consists of a reduction
in work on farmer participatory research. In recent years, rural innovation has been a pillar of the
center’s research strategy, resulting in the development of new participatory research methods
and a territorial approach to agro-enterprise development. Those products are now commonly
used in CIAT’s own research and are being widely applied by partners. While the center will
continue to use participatory approaches where appropriate in all its research programs, it will no
longer seek to develop new participatory methods.

Over the last decade, crop and agro-ecosystem health has figured importantly in CIAT’s research,
but in the future efforts in this area will be reduced. The development of biopesticides and
research on endophytic fungi and bacteria, for example, will be discontinued, while work on
whitefly will be scaled down. Any further research in those areas will take place only in
collaboration with the CGIAR System-wide Program on Integrated Pest Management or the entity
that succeeds it as a result of the CGIAR change process. In genetic improvement, center
researchers may devote less attention to disease and pest resistance, as they increase emphasis
on efficient use of resources, tolerance to abiotic constraints and enhanced nutritional quality. For
the most important pests and diseases, however, work on genetic resistance will be maintained.

Alignment with CGIAR Priorities

CIAT's research agenda continues to be highly aligned with CGIAR System Priorities (SPs). Some
89% of CIAT’s work is fully directed to SPs. Much of the 11% in new research, training and
development related activities are also in fact oriented towards the achievement of SPs. Among
SPs, CIAT’s largest investment, 29% remains in priority 2, genetic improvement of staple crops.
This is an increase over recent years. Linked with this research is a major investment in priority
1A, conservation of staple crops, amounting to 18% of total investment. Taken together, CIAT
investment in genetic improvement and conservation constitutes one half of its agenda research.

Due to the expansion of the work of the tropical soils fertility research area, investment in priority
4A, integrated land and soils research, continues to surge, rising some $2 million in 2009. It now
comprises 20% of CIAT investment compared to 15% two years ago.

Non-System Priority Activities

Accelerating the flow of new varieties through seed multiplication and distribution is a common
non-system priority activity. Significant quantities of forage seed have been distributed by
partners and CIAT in LAC and SE Asia, and thus led to concrete outcomes at farm level. Seed will
be supplied to FENALCE, the National Federation of Cereal Producers that is responsible for
diffusion of legume production technology in Colombia, to re-establish a national system of bean
yield trials. In addition, farmers groups are being given the opportunity in Colombia to work with
biofortified beans, with higher levels of iron and zinc. Likewise CIAT is working with a wide
diversity of farmers and civil society organizations in Africa for the multiplication and distribution
of bean seed. While outside the strict definition of SPs, in reality this work is closely tied to CIAT’s
agenda research.

Capacity building is an important component of the agenda to strengthen/benefit from the
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research capacity of partners and to enhance our capacity to deliver research products. Capacity
building includes knowledge sharing workshops, group and individual training, and informal
training. This effort is closely linked to dissemination of knowledge through internet based tool,
web site and extension materials and learning alliance. The audience include farmers, technicians,
researchers, the private sector and educational institutions, the latter reached through individual
and group training as well as internet based tool (i.e. the forage knowledge tool
www.tropicalforages.info ) Likewise degree training is a frequent activity. For example, three
African scientists are completing their PhDs while doing thesis research with CIAT on topics
related to drought resistance in beans. Again, while this is outside the strict definition of SPs, in
fact it makes a significant contribution to achieving CGIAR objectives.

The CIAT Science Park, Agronatura is a critical part of CIAT’s non-research agenda activities.
Agronatura provides a platform for partners whose principal interest is either in development
related activities or for research on crops that are not CIAT mandates. This framework enables
partners to co-invest through CIAT to realize complementary activities that CIAT itself would not
undertake alone but that contribute to the overall objective of eco-efficient agriculture for the
poor.

Center Financial Indicators

Financial Outcome 2008

Comparison 2008 with 2007

Compared with 2007 revenues continued to grow from $46 million in 2007 to $47.1 million in
2008 including funds from the Transition Plan (Table 9a). In 2007 CIAT was able to reverse the
trend of negative operating results of the past years and achieved a surplus of $0.67 million. This
positive trend continued throughout 2008, ending the year with a surplus of $0.86 million (Table
9a). Net reserves increased slightly from $4.3 million in 2007 to $4.5 million in 2008.

CIAT began protecting its local expenses in accordance with the established hedging policy. In
compliance with international accounting and reporting standards, temporary variances of
currency hedges are being reported. Such variances are temporary in nature since the objective of
such operations is to reduce budget planning risks and to protect the unrestricted local operating
budget for the following year from unpredictable currency fluctuations - which over the past 12
months reached more than 55%. Hence, in 2008 CIAT reports a temporary negative variance in
net assets (all hedging contracts were effective) of $2.1 million, which will be fully recovered in
2009.

Reversing the continued deterioration of its net assets CIAT has been able to more than double its
days of operating reserves from a low of just 18 days in 2006 to 39 days in 2008. Compared to
2007 reserves expressed in days of operation remained flat at 39 days in 2008. However, 39 days
of operating reserves compare favorable with the target of 30 days established in the Transition
Plan approved in February 2008. Meeting the CGIAR target of 75 to 90 days by 2011, as per
CIAT’s Transition Plan target, will require continued commitment and management focus on
resource mobilization and the concerted implementation of the “Full Cost Budgeting and Recovery
process” which is base on Activity Based Costing principles.

The trend of core fund erosion continues and unrestricted funds (excluding Transition Plan and self
generated income) have decreased from $11.7 million in 2007 to $8.6 million in 2008 or a net
decrease of $2.9 million, thus reducing the ratio of total unrestricted funds to total revenues to
just 24%.

In February 2008 in a special meeting, the Executive Committee of the donor community
approved option B of the CIAT proposed Transition Plan. These resources facilitated CIAT to
further reduce its staffing number by 18 positions - half from Corporate Services and half from
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Research - and absorb the high termination costs for indefinite labor contracts signed prior to

1990, as required under the Colombian labor law. The Transition Plan funds also allowed CIAT to

review its strategic aims and to develop a new Strategic Direction Plan in consultation with
partners and other interested parties. Funds were also used for reconstitution of CIAT’s
management team, including a new board of trustees, the recruitment of an interim director
general, and the search and selection process for a new director general and head of finance. In
line with the approved Transition Plan, CIAT used the remaining funds to bridge crucial time-
limited research staff contracts, strengthen the relationship between CIAT and Colombia and the
rest of Latin America, and to renovate CIAT’s aging research, IT and general infrastructure. The
funds helped to rebuild the Geographic Information System offices which suffered from a
structural failure in early 2008.

Comparison 2008 actual to MTP 2008 and 2007 actual
Actual revenues excluding Transition Plan were at $ 44.6 million slightly below the 2008 MTP

assumptions of $45.0 million. Expenditures excluding Transition Plan costs were at $ 44.8 million

compared with the 2008 MTP estimate of 45.3 million. (Table 14)

Excluding Transition Plan support the top 3 unrestricted donors were the World Bank, the
Government of Canada and the Government of Switzerland.

Research Area Expenditure 2008 A 2008 MTP 2007 A
Agrobiodiversity 47% 55% 59%
People and Agroecosystmes 35% 27% 25%
TSBF 18% 18% 16%
Expenditure by Priority 2008 A 2008 MTP 2007 A
Conservation of Staple Corps 19% 21% 21%
Land and Water Management 17% 15% 14%
Genetic Improvement for Yields of Food | 9% 8% 9%
Staples

Genetic Improvement against Abiotic 8% 8% 9%
Stresses

Genetic Improvement of Nutritional 9% 8% 9%
Quality

Intensification and Markets for the Poor |7% 6% 6%
Additional priorities < 5% < 5% < 5% each
Expenditure by Undertaking, Activity and | 2008 A 2008 MTP 2007 A
Sector

Increasing Productivity 44% 43% 44%
Saving Bioversity 20% 21% 22%
Protecting the Environment 19% 19% 18%
Strengthening NARS 12% 12% 12%
Improving Policy 5% 5% 4%
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Expenditure by Region 2008 A 2008 MTP 2007 A

LAC 44% 43% 46%
Sub-Saharan Africa 43% 42% 37%
Asia 12% 14% 16%
Central, West and North Africa 1% 1% 1%
Expenditure by Object or Natural 2008 A 2008 MTP 2007 A
Classification

Personnel 45% 49% 45%
Supplies and Services — net of Indirect |21% 22% 25%
Cost Recovery

Collaborators and Partnership, 21% 18% 18%
expenditures implemented by CIAT

partners

Travel 9% 8% 8%
Depreciation of Fixed Assets 4% 4% 4%
Center Financial Indicators 2008 A 2007 A
Operating Reserves 39 days 39 days
Short term Solvency 49 days 50 days
Current Ratio 1.18 1.17

Financial Development 2009

With the New Strategic Direction developed in 2008, which CIAT began to implement with the
arrival of its new Director General in March 2009, the Research for Development structure with its
different Outcome Lines was replaced with 3 Thematic Program Areas made up of 10 CIAT
Programs and 1 System Wide Program. However, it was agreed not to change the accounting
structure that was in place at the beginning of 2009, which continues to reflect the organization in
place during 2008. The reporting structure for 2009 will therefore be similar to the reporting
structure of 2008.

Revenue, Income and Expense Projections 2009

Total Revenues and Gains are estimated to reach $49.8 million compared to $ 47.1 million in
2008. Expenses are projected to increase from $47.3 in 2008 to 49.3 million in 2009 excluding
Indirect Cost Recovery of $5.4 million. The projected surplus is $0.5 million. The increase of
expenses is primarily the result of changing the accounting of unrestricted and restricted funds
and charging Full Cost Recovery independently of the nature of funds. With the implementation of
the Full Cost Budgeting and Full Cost Recovery process (one year ahead of required FG 5
requirements), CIAT in 2009 has implemented a fundamental change in its financial management
and reporting. Facility, IT and Research & Technical Support charges, all considered direct
charges.

Restricted project execution is budgeted to remain flat with $39.6 million.

We anticipate unrestricted donor funds to decrease from $11.1 million in 2008 to $10.2 million in
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2009. Transition Plan funds available in 2008 are the reason for the expected decrease in 2009
core funds. Self Generated Income is budgeted at $2.0 million or in line with Self generated

Income in 2008.

With the fundamental change in managing unrestricted and restricted funds and with the
implementation of the Full Cost Budgeting and Recovery policy on both, unrestricted and
restricted funds, estimation of the 2009 year end result is extremely challenging. In order to
achieve the projected result in 2009 project execution and stringent direct cost allocation and
indirect cost recovery is required. Without the collaboration of each Program Area Director and
Program Manager, a significant loss in the operation can result.

Center Financial Indicators 2009 MTP
Operating Reserves 40 days
Short term Solvency 48 days
Current Ratio 1.19

Program Expenditures 2009

Research Area Expenditure - 2008 organizational structure

Agrobiodiversity
People and Agroecosystmes
TSBF

Research Area Expenditure — new structure
Agrobiodiversity
Tropical Soil Fertility Management

Latin America and Caribbean

Expenditure by Priority — new structure
Conservation of Staple Corps

Land and Water Management

Genetic Improvement for Yields of Food Staples
Genetic Improvement against Abiotic Stresses
Genetic Improvement of Nutritional Quality
Intensification and Markets for the Poor

Additional priorities

2008 A
39 days
49 days
1.18
2008 A
55%
18%
27%
2009 MTP
50%
27%
23%
2009 MTP 2008 A
18% 19%
20% 17%
9% 9%
8% 8%
9% 9%
8% 7%
< 5% each < 5% each

CIAT MTP 2010-12

12



Expenditure by Undertaking, Activity and Sector — |2009 MTP 2008 A
new structure

Increasing Productivity 48% 44%
Saving Bioversity 19% 20%
Protecting the Environment 18% 19%
Strengthening NARS 12% 12%
Improving Policy 3% 5%
Expenditure by Region — new structure 2009 MTP 2008 A
LAC * 41% 44%
Sub-Saharan Africa 49% 43%
Asia 9% 12%
Central, West and North Africa 1% 1%

* in addition to Latin America and Caribbean Program Area activities Agrobiodiersity and Tropical
Soil Fertility Management activities are included

Expenditure by Object or Natural Classification 2009 MTP 2008 A
Personnel 44% 45%
Supplies and Services — net of Indirect Cost 22% 21%
Recovery

Collaborators and Partnership, expenditures 22% 21%
implemented by CIAT partners

Travel 8% 9%
Depreciation of Fixed Assets 4% 4%

CIAT Business Plan 2007-2011

The following table summarizes the financial projections for the 4 years of the MTP

CIAT Business Plan 2009 — 2011 in ($000)

2007 A 2008 A 2009 2010 2011

Total Income 45,952 47,060 49,800 49,650 50,500
Expenditures 48,098 46,200 49,300 47,650 48,100
Surplus (2,146) 860 500 2,000 2,400
Net Reserves 4,240 4,485 5,100 7,100 9,500
Reserves Indicator in 39 39 40 57 75
days
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Project Portfolio

CIAT-AGBIO1: Genetic Resources Conservation Program

Project Overview and Rationale

CIAT has assembled the world’s largest collections of beans, cassava and tropical forages. CIAT’s
role as custodian for over 65,000 accessions of more than 850 plant species meets the
expectation of the international community under the International Treaty on Plant Genetic
Resources for Food and Agriculture, signed in October 2006. CIAT has insured conservation of its
materials by sending a safety back-up to the Global Seed Vault of Svalbard, Norway, in February
2008. In addition to conservation, CIAT has actively distributed samples of genetic resources,
over 500,000 samples in 31 years of work. The challenge to promoting the eco-efficiency of
agriculture by increasing productivity with a minimal environment footprint has three implications
for its Genetic Resources Conservation Program (GRCP): i) efficient conservation of a larger set of
designated germplasm, ii) improved distribution service of germplasm and data, and iii) a
research agenda targeted at improving the later two.

CIAT plays a critical role for Phaseolus beans and Manihot cassava in the Global Crop Conservation
Strategies financed by the Trust Global Germplasm. Since the global community expects more
diversity from the CIAT genebank, management of this greater number of accessions requires
increased efficiencies in conservation and multiplication. The CIAT-GRCP will systematically
acquire germplasm of beans and cassava currently absent from the in-trust collections, mostly by
explorations, in line with future crop improvement efforts (e.g. tolerance to heat, drought, and
salinity). The GRCP will resume germplasm evaluation for abiotic and biotic stresses, as well as
some technological traits (e.g. starch characteristics in cassava). Such evaluation was stopped
after 1985, and thus significant sets of the in-trust collections have never been evaluated.
Moreover, the stresses associated with climate change (drought, temperature extremes, water
logging) require the identification of new sources of tolerance.

The GRCP research agenda aims at improving technologies for better conservation at lower cost.
Examples include: new methods for slow growth of cassava clones in vitro, ultra-drying of seeds
of beans and forages for delaying regeneration, conserving botanic seeds of cassava, identification
of internal genetic copies to avoid expensive redundancy. The development of a DNA bank is a
cost effective response to users who want samples for genomic studies, without re-accessing the
plant germplasm every time. Another drive is in the understanding of the structure of genetic
diversity for beans and cassava to help identify which sets of germplasm should be collected in
priority. Once collected, increased and maintained, molecular marker testing guarantees the
genetic integrity of the accessions, so that users can find any genetic information they need.
Functional genomics studies will find variants with complementary alleles for the best expression
of genes responsible of an important trait (e.g. photosynthesis).

Outputs Description

Changes from Previous MTP

The period (2010-2012) of this MTP will be a transition for CIAT genebank, while it will continue to
participate in many training activities, as a new generation of professionals initiate work in LAC
countries. Continuity in training is further justified by the different backstopping activities for
NARS, given the support by the Trust to NARS for the regeneration of national collections. On the
one hand, there will be the consolidation of the Upgrading process launched with the GPG1 and
GPG2 projects supported by the World Bank and part of a collective effort with the other CGIAR
genebanks. The genebank will continue with the shipping of safety back-ups to Svalbard, CIMMYT
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and CIP. The upgrading of the facilities for increased energy efficiency and physical security will be
completed. The effort of recovering of ‘institutional memory’, namely documenting 2-3 decades of
germplasm evaluation and linking with germplasm requests on the internet, shall be continued, as
integral part of the delivery of international public goods.

On the other hand, in view of new stresses (e.g. heat, drought, water logging) induced by climate
change, and demands by traditional/ new markets (e.g. popping beans for low energy cooking
requirement, cassava with root protein content), CIAT genebank will resume germplasm
explorations for beans and cassava, specially in the primary centers of genetic diversity. This
seems possible given the good number of ratifications of the International Treaty by LAC
countries. CIAT genebank will participate in the evaluation of germplasm for traits little or not
considered so far (e.g. the abiotic stresses above). This evaluation is likely to involve new
technologies, the design of which will require in-depth knowledge of plant genetic resources.

Output 1: Keeping collections up to international standards

Description: Users of the in-trust collections expect high quality germplasm in terms of viability,
health, and genetic quality (i.e. without genetic contamination, drift or erosion). Research will
improve the protocols for the detection of diseases of quarantine importance, for example, PCR
based detection of Frog Skin Disease in cassava. Another research area is the spotting of internal
genetic copies in the in-vitro cassava collection, where maintenance costs are high. To make
safety back-ups that can be run at low costs, research will be conducted on ultra drying, slow-
growth in vitro and cryoconservation. This research will not only increase internal efficiencies in
collection management, but also these advances can be shared by many genebanks in LAC
countries. Consultations with partners in the regional PGRFA networks, with Bioversity
International and the Trust are also critical for the shaping of the research agenda.

Alighment to CGIAR Priorities : 1A: Promoting conservation and characterization of staple crops;

Output 2: Making in-trust germplasm available to user communities

Description: The output is the timely delivery of the germplasm and its information (passport and
evaluation data). CIAT will increase the amount and quality of information available on its web
site (e.g. exploration reports, ‘Cahiers de Phaséologie’ on the distribution of wild bean species).
The germplasm ordering system is being improved and linked automatically with a report system
of Standard Material Transfer Agreements, allowing CIAT to report quickly to the Governing Body
about distribution of materials registered in the Multilateral System of the Treaty. Cases of non-
delivery due to non-availability, poor viability or poor health will be reduced. ‘Customer’
satisfaction feedback will be continued. The CIAT genebank web site will increase linkages with
SINGER (the information system of the CGIAR genebanks); USDA Pullman for beans; and
EMBRAPA/CENARGEN of Brazil for cassava. Common registries for beans and cassava and for
forages with ILRI, will be further developed. The DNA bank will be expanded to encompass
progressively the three genetic collections.

Alighment to CGIAR Priorities : 2A: Maintaining and enhancing yields and yield potential of food
staples;

Alignment to CGIAR Priorities

Output 1: Keeping collections up to international standards

The unique role of the CGIAR is keeping the in-trust collections through the agreement with FAO
in October 1994 has been acknowledged widely, up to the writing of a special article (15th) in the
International Treaty of 2001 ! In case of CIAT, keeping parts of the agricultural heritage of 141
countries means keeping them under the highest standards, namely of safety (the rationale for
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keeping a copy of the seed collections in Svalbard), to avoid any political turmoil. The work of
CIAT genebank completely matches the priority 1A of the CGIAR “Conservation of Staple Crops”,
itself tightly linked with food security and political stability.

Output 2: Making in-trust germplasm available to user communities

In the reduction of hunger or in poverty alleviation, availability of germplasm fitting farmers’
needs can make a difference. Availability of germplasm also has made a difference with the
restoration of farming systems after a disaster (hurricane, war), or in increasing their resilience by
enlarging the offer of crop options. Continuously, CIAT genebank replies to breeders’ requests for
germplasm with specific traits, providing thus the raw materials and related information to
achieve CGIAR SP 2A “Genetic Improvement of Food Staples”.

Impact Pathways by Output

Output 1: Keeping collections up to international standards

Collections that are kept non viable, disease infected, or genetically different as compared to the
original materials, are likely to make no impact at all, while at equal costs of management as
compared to collections up to international standards. First, distribution is likely to be stopped by
any plant quarantine authority, starting in Colombia. Second, poor seed drying will force to a
frequent regeneration of collections, increasing thus the conservation costs. Published research
results and training carried out towards the reaching higher international standards have an
outcome far beyond the in-trust collections kept by CIAT, but also on the germplasm collections
maintained by the NARS, leading to efficiency gains in the conservation of a much broader range
of collections.

Output 2: Making in-trust germplasm available to user communities

Germplasm distribution rates have been of 5-7,000 samples yearly over the past ten years,
indicating a relatively high level of distribution, an interest by CIAT programs, partners and users
worldwide into genebank materials, and a capacity by CIAT genebank to deliver. From the
germplasm distribution statistics over 30 years, CIAT genebank has had most of its recipients in
the Western Hemisphere; yet, as cassava becomes more a crop for industry, distribution of
germplasm and final impact will increase into Africa, India, South East Asia and China. The Asiatic
countries will also request more germplasm of (Neotropical) forages for a variety of domestic
animals, and of beans as vegetables. The providing of germplasm with well documented
characteristics including mutants and genetic stocks is also key for the advance of genetic
mapping work currently under way for beans and cassava, itself linked to marker assisted
selection. The end users and beneficiaries are almost anywhere in the world, as recipients of in-
trust germplasm are located in more than 110 countries.

International Public Goods

The designation of more than 65,000 accessions of beans, cassava and tropical forages into the
Multilateral System of the International Treaty, and the annual reporting to the Governing Body
about distribution of samples worldwide, formalize the role of CIAT genebank as generator of
international public goods. South East Asia depends on CIAT for variability in the offer of cassava
germplasm. Similarly, eastern and south Africa depends on CIAT for variability of beans.
Conversely, most South American countries rely on CIAT for the offer in tropical forage
germplasm. Although rich in bean genetic resources, both Central America and the Andes expect
from CIAT bean germplasm from the other region, namely for disease resistance genes.
Availability of germplasm with all characteristics documented helps advance research in biology or
genetics labs all around the world.

Different research works, although carried out by the genebank to address a conservation need on
any of the CIAT mandate crops, are however generic and susceptible of broader applicability.
Research on slow growth in vitro that aims to extend the time lag between each subculturing
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opens the possibility to reduce costs for many in vitro conservation facilities keeping clonal crops.
The technology of molecular markers developed at CIAT to understand better patterns of genetic
diversity or to spot internal genetic copies within collections, helps to solve problems of sampling
during germplasm collecting efforts or to reduce redundancy in ex situ collections. Again that
technology is not crop specific, but has broader applicability. These technologies as IPGs have
been and will continue to be the purpose of several training activities.

Elaboration of Partners Roles

Within CIAT:

Biotechnology Research Program (e.g. cryoconservation, DNA banking, development of molecular
markers), Bean Breeding Program (germplasm evaluation for drought, heat, aluminum toxicity),
Cassava Breeding Program (germplasm evaluation for protein, soluble sugars content, starch),
Tropical Forages Program (germplasm evaluation for low soil fertility, drought, water logging),
Regional Office of Central America (cooperation in training and technology transfer), Agroecology
Unit (use of GIS technology for germplasm exploration and evaluation), Communications Unit
(interaction with the media).

Within the CGIAR:

System-wide Program on Genetic Resources (development of germplasm policies for access and
transfer; interactions with FAO and the Governing Body of the Treaty); Bioversity International
(development of crop descriptors and technologies for germplasm evaluation, specific research on
neotropical crops, and activities with the regional networks, namely training); Centro
Internacional de la Papa (safety back-up of clonal collections; research on conservation
technologies for clonal crops); International Livestock Research Institute (evaluation of selected
forage species, protocols for the conservation and evaluation of forages); International Institute
for Tropical Agriculture (work on cassava germplasm for Africa, namely genetic diversity
assessment and plant quarantine).

Outside CIAT and the CGIAR:

Colombia: Instituto Colombiano Agropecuario (development of plant quarantine protocols);
Corpolca (national program on plant genetic resources, genetic diversity assessment, research on
conservation technologies for clonal crops); Universidad Nacional de Colombia sede Bogota
(research on genetic diversity of beans); Universidad del Valle (research in seed and tissue
physiology).

Brazil: EMBRAPA/ CENARGEN, Brasilia (research on genetic diversity of beans and cassava) in
cooperation with CNPAF and CNPMF.

Costa Rica: CATIE (research on conservation technologies for clonal crops; training: orientation of
MSc students, development of training manuals); INBlo (interface ex situ/ in situ conservation for
wild species of Phaseolus and Manihot in Costa Rica); Universidad de Costa Rica (research on
genetic diversity of beans).

Mexico: INIFAP (research on genetic diversity of beans); CONABIo (interface ex situ/ in situ
conservation for wild species of Phaseolus and Manihot in Mexico).

Peru: Instituto Nacional de Investigacion Agraria (research on genetic diversity of beans and
cassava).

United Kingdom: Royal Botanic Gardens, Kew (taxonomy of forage legumes); University of
Reading (research in seed physiology).

United States: USDA-ARS, Fort Collins (research in seed and tissue physiology), Pullman
(research on genetic diversity of beans) and Beltsville (research in genetic diversity and co-
evolution with pathogens); University of California, Davis (research on genetic diversity of beans
and crop domestication); Smithsonian Institution (taxonomy of forage legumes, and wild species
of beans and cassava); The Nature Conservancy (in situ conservation of wild species of beans and
cassava in LAC countries).
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Logical Framework

Output 1

Target 2010: Materials

Target 2010: Practices

Target 2010: Practices

Target 2010: Practices

Materials

Target 2011:

Target 2011: Practices

Output 2

Outputs Intended Users

All users of the three
commodity germplasms
worldwide, namely in
Central and South America,
Africa and South East Asia

Keeping collections up to
international standards

50% of bean backlog on
introduction cleared,
increased and characterized

Protocols for conservation of
botanic seeds of cassava
and wild Manihot species
tested

Protocol for cleaned
production of Brachiaria
seed germplasm

DNA bank: 25% of in-trust
bean and cassava
accessions included

75% of bean backlog on
introduction cleared,
increased and characterized

DNA bank: 50% of in-trust
bean and cassava
accessions included

Making in-trust
germplasm available to
user communities

Users, including countries of
origin, worldwide can obtain
quality germplasm from
CIAT GRU; that germplasm
is systematically safely

QOutcome

Adoption or use designated
germplasm in breeding/
agronomy programs

The “Global System”
foreseen by the Trust is
getting concrete for beans,
cassava, and tropical
forages, and the NARS can

Impact

Better varieties, requiring
less expensive inputs
towards eco-efficient
agriculture

More benefits in the society
(farmers, breeders,
agronomists, but also
university departments)
because of access to genetic

duplicated rely on the CGIAR for a full |resources at anytime; stable
back-up of their national and secure access because
collections. of the safety duplicates
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Outputs

Intended Users

QOutcome

Impact

Target 2010:

Materials

Samples of the designated
collections of beans, cassava
and tropical forages are
distributed to users as per
request (estimate 4,000)

Target 2010:

Materials

5,000 accessions are
prepared for shipping to the
Svalbard Global Seed Vault
for the safety back-up of
bean and tropical forages
collections

Target 2010:

Materials

3000 safety backups each
for cassava, beans and
forages shipped to CIP and
CIMMYT.

Target 2011:

Practices

Methods for the detection of
diseases of quarantine
importance using the Real-
Time PCR implemented

Target 2011:

Materials

Acquisition of 100 samples
of new germplasm for the
breeders

CIAT
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CIAT-AGBIO2: Bean Program

Project Overview and Rationale

Beans are the most important food grain legume in the tropics, and are widespread in Africa and
Latina America and the Caribbean. Because of their importance both to small holder producers
and in the diets of the poor, more eco-efficient production of beans is necessary. This involves
greater resource productivity, less environmental damage, and better nutritional quality.

The Bean Program’s primary mission is to contribute to household and global food security by
assuring an adequate supply of beans as a culturally acceptable and traditional staple, in ways
that are eco-efficient; and to improve the income of small bean producers of Latin America and
Africa, by making bean production more profitable. We also seek to improve human nutrition,
both by augmenting the supply of beans, and by improvement of their nutritional value.

Our products are designed to respond in particular to the needs of small, resource-poor bean
farmers in Latin America and Africa. Our research strategy focuses on the exploitation of the vast
genetic resources of bean that are stored in CIAT’s gene bank with 41,000 accessions of common
bean and related species, and that are our most unique resource. Most traits are still selected by
conventional means in field sites or in greenhouse evaluations where most important diseases,
soil constraints and drought can be manipulated for purposes of selection. However, Marker
Assisted Selection (MAS) is employed selectively but strategically, in most cases for disease
resistance genes. CIAT pioneered participatory selection with farmers and this practice is being
extended and systematized. While most products are seed based, others involve agronomic
practices or are knowledge based. Our research is strategic combined with both basic and applied
elements, as called for by the particular challenge.

Strengthened institutions that enhance bean product quality and delivery is a central concern of
the program. The Bean Program seeks to benefit partners at multiple levels through facilitated
interaction, including farmers who are at the end of the organizational chain. NGOs, government
extension agencies, farmer organizations, local seed companies, and non-conventional seed actors
such as women groups, and people living with HIV/AIDS all participate and benefit. We aim to
generate impact on target beneficiaries through their participation in development of innovations,
knowledge and technologies in strategic alliances with multidisciplinary research teams and NGOs.
Scaling out of innovations and best practices to areas with similar environments will be done
through strategic alliances of research and development actors. The latter will use their network
and other communication mechanisms to adapt knowledge and results relevant to them. Scaling
up regionally and internationally will be done through international NGOs, advocacy, and
communication.

Several research issues are of particular importance for eco-efficiency in beans: pests and
diseases; drought; plant nutrition; and the growth of urban markets in the developing world.

Host plant resistance and IPM: Pest and disease control through plant resistance and cultural
control has long been a mainstay of the CGIAR centers and of the CIAT Bean Program. It is thus
not an innovation of eco-efficient agriculture, but it is a necessary component. Pesticide abuse in
Latin America and Africa is not widespread in dry bean production (except for control of the white
fly vector of Gemini viruses in Latin America) but it is rampant in snap bean production and must
be reduced with resistant cultivars and IPM. Climate change will have big impacts on the
distribution and intensity of biotic constraints. Heat and reduced rainfall may increase insect pests
in some regions; excess rainfall in the Andes and in East Africa may intensify root rots and other
diseases.
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Drought tolerance and yield potential: Drought is one of the biggest risks of agriculture, and
climate change may increase rainfall irregularity. Among important bean production areas, Central
America and Mexico have always experienced occasional droughts and are expected to become
even drier, as is southern Africa. Research on drought resistance of bush bean has led to
unexpected gains in yield potential under favorable conditions, leading us to reflect on
physiological yield limitations of the crop, especially with regard to remobilization efficiency of
biomass to grain. Improved remobilization, we think, can make the crop more efficient in many
respects and contribute directly to yield.

Fertilizer use and Symbiotic Nitrogen Fixation: Soil related constraints are probably the most
important yield limiting factors and although some use of fertilizer inputs seems inescapable,
there is great opportunity for improving fertilizer use efficiency. Root architecture of beans can be
readily modified to make nutrient recovery more effective and efficient, employing known traits
(such as increased basal root number and longer root hairs) and others that are under study,
including aluminum resistance.

Symbiotic nitrogen fixation (SNF) is another technology that needs to be revived in light of eco-
efficient agriculture. Climbing beans have long been known to fix much more N, and can return
enough N to the soil to increase yields of the subsequent maize crop. Climbing beans have
excellent yield potential, and have gained wide acceptance in Africa since the 1980’s when CIAT
introduced germplasm adapted to mid-altitudes (1500 to 2000 masl). Breeding efforts at present
are directed toward improving heat tolerance of climbing beans, to broaden their adaptability and
to make their benefits available to farmers in warmer production regions. Semi-climbing beans
that require less staking material may also represent an opportunity for SNF. This work in Africa is
especially connected to CIAT’s Integrated Soil Fertility Management Program.

Urbanization implies moving large amounts of foodstuffs from farmgate to plate. Agriculturalists
can contribute to eco-efficiency by targeting at least some research effort to production areas with
more efficient access to urban centers. Possible target regions for bean research could be eastern
Kenya in relation to Nairobi; the highlands of Mexico in relation to Mexico City; the western
lowlands of D.R. Congo in relation to Kinshasa. Economic analysis will be needed to compare
relative competitiveness of different production regions in relation to different markets. Reducing
cooking time would be another important contribution toward conserving energy.

Outputs Description

Changes from Previous MTP

In the past year an agricultural economist was contracted for the African program to focus on
developing a baseline and characterizing the effects of drought on local economies in eastern
Africa. A marketing expert has recently been contracted under the same project to study
marketing and economics of different options of seed production and distribution.

Output 1: Beans with improved micronutrient concentration that have a positive impact
on human health

Description: Nutrient-dense foods are more efficient in delivery of nutrition to a population, kilo
per kilo and dollar for dollar. Biofortified beans can improve human health, and economic analysis
has shown repeatedly that this approach is resource efficient compared to other public health
options. Bean nutritional improvement has focused on doubling the concentration of iron in the
grain, and raising zinc by 40%. In a broader public health context, diet-related chronic diseases
disable thousands and drain public resources. Diabetes alone costs Latin America an estimated
$65 billion every year! Long known to be beneficial due to slow digestibility of complex
carbohydrates, beans also have therapeutic effects for diabetes patients with circulatory disorders.
Bean consumption also reduces the risk of myocardial infarction and at least two types of cancer.
Thus, rescuing a traditional diet, including beans, should be a public health goal. Maintaining bean
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consumption in urban environments may demand more attention to specific traits such as flavor
and texture, or canning quality where processed beans are preferred.

This research is targeted to small farmers and poor rural and urban consumers in Africa and Latin
America. Targeting is developed in collaboration with nutritionists and with experts in GIS, to
address human populations with nutritional deficiencies in iron and zinc. Small seeded germplasm
is often targeted to warmer climates or more difficult environments in Central America, Mexico,
Venezuela, East Africa and Brazil. Large seeded germplasm is usually cultivated in more
temperate climates in the Andean zone, the East African highlands and southern Africa, although
in the African highlands small and large seeded types overlap. Improved germplasm is shared or
developed jointly with NARS partners, who supply basic seed to a range of organizations active in
seed production (local seed companies, NGO’s, CBO’s, women’s groups) who in turn distribute to
farmers. NGOs and health workers play a special role in delivery. Benefits accrue to
farmers/consumers through stable food supply of more nutritious beans for home consumption,
and potentially to poor urban consumers. Assumptions for the successful delivery of these
products include institutional and financial stability of partners, political stability, and institutional
support. The role of CIAT is that of a primary research provider (of improved germplasm), at
times a secondary research provider (backing up national bean improvement programs with
technical expertise and training), and catalyzer (to promote downstream alliances in the uptake
chain). This product is complementary to those of CIMMYT and CIP.

Alignment to CGIAR Priorities : 2A: Maintaining and enhancing yields and yield potential of food
staples; 2B: Improving tolerance to selected abiotic stresses; 2C: Enhancing nutritional quality
and safety; 3A: Increasing income from fruit and vegetables;

Output 2: Beans that are more productive under low input agriculture of poor farmers

Description: This output includes both technologies aimed at improving food security among the
rural poor and also to develop beans and strategies that respond to market opportunities.
Genetically improved varieties that address the biotic and abiotic constraints of bean production
are a primary product of this output. Improved germplasm is diffused through many of the same
channels as beans with improved nutritional value, with the exception that partners may have less
specific interests, and may be more production oriented. The role of CIAT is that of primary source
of research for development. Better research methodologies such as molecular markers for
resistance genes benefit researchers directly, and farmers indirectly as subsequent beneficiaries.
Uptake pathway for such methodologies is direct communication through workshops and courses,
and indirectly through publications, leading to benefits of more efficient and effective bean
research. On the other hand, crop management practices are of direct benefit to farmers as users,
potentially across all bean ecosystems. Uptake chains for agronomic practices are similar to those
for seed based technologies; results are communicated to NARS and other partners (NGO’s, CBO’s
etc) who have successfully diffused practices to farmers, to the benefit of farmers who enjoy more
stable productivity. A sub-product of this line of work are beans that respond to market
opportunities, and that benefit small farmers in both Latin America and Africa. Farmers in Ethiopia
have already benefited from tapping into export markets for canning beans, and other countries
are positioning themselves to follow suite. In Central America exporters are seeking to fill a niche
created by the Latin population in the USA. This is a demand-driven activity, and in large part has
generated its own impact pathway. Exporters and international grain buyers have established
market chains that give them access to export quality beans. CIAT'’s role has been that of
supplying germplasm in some cases, and in others to facilitate communication, and to give
support in seed systems to avail quality seed to farmers of very specific varieties.

Alignment to CGIAR Priorities : 3A: Increasing income from fruit and vegetables; 5A: Improving
science and technology policies and institutions; 5B: Making international and domestic markets
work for the poor;

CIAT MTP 2010-12 22



Alignment to CGIAR Priorities

CIAT’s bean product line is housed principally under CGIAR SP 2 (A, B and C): Producing more
and better food at lower cost through genetic improvements. Efforts seek to improve yields
through control of diseases and pests, tolerance to abiotic stresses (drought, aluminum toxicity
and low soil fertility), and expanding the adaptation range of climbing beans. The bean program
also places heavy emphasis on improvement of nutritional quality, by increasing iron and zinc
content in the grain. There is potential to contribute to SP 3A: Increasing income from fruits and
vegetables, through the improvement of snap beans for both Africa and Latin America. The bean
team collaborates with marketing specialists to create varieties with better market potential,
including international export markets (SP 5B). Finally, strengthening national institutions (SP 5A)
continues to be an important product, both in Africa where novel institutional arrangements and
relations have resulted in wide impact, and in Latin America where staff reductions have
weakened national programs. On both continents national programs seek support to incorporate
modern selection techniques.

Impact Pathways by Output

Output 1: Beans with improved micronutrient concentration that have a positive impact
on human health

Output 1 is targeted to small farmers and poor rural and urban consumers in Africa and Latin
America. Targeting is developed in collaboration with nutritionists and with experts in GIS, to
address human populations with nutritional deficiencies in iron and zinc. This Output involves both
small seeded germplasm that is often targeted to warmer climates or more difficult environments
in Central America, Mexico, Venezuela, East Africa and Brazil. Large seeded germplasm is usually
cultivated in more temperate climates in the Andean zone, the East African highlands and
southern Africa, although in the African highlands small and large seeded types overlap,
sometimes differentiated by soil fertility gradients within the farm, prevailing biotic constraints
and household preferences. Improved germplasm is shared or developed jointly with NARS
partners, who supply basic seed to a range of organizations interested in production of seed (local
seed companies, NGO’s, CBO’s, women'’s groups) who in turn distribute to farmers. NGOs and
health workers play a special role in delivery. Benefits accrue to farmers/consumers through
stable food supply of more nutritious beans for home consumption, and potentially to poor urban
consumers. Assumptions for the successful delivery of these Outputs include institutional and
financial stability of partners, political stability, and institutional support. The role of CIAT is that
of a primary research provider (of improved germplasm), at times a secondary research provider
(backing up national bean improvement programs with technical expertise and training), and
catalyzer (to promote downstream alliances in the uptake chain). This Output is complementary to
those of CIMMYT and CIP.

Output 2: Beans that are more productive under low input agriculture of poor farmers

Beneficiaries of Output 2 are in some cases researchers (both inside and outside of CIAT), and in
some cases are bean producers. For example, molecular markers for resistance genes benefit
researchers directly, and farmers indirectly as subsequent beneficiaries. Uptake pathway for such
methodologies is direct communication through workshops and courses, and indirectly through
publications, leading to benefits of more efficient and effective bean research. This assumes that
partners are in a position to implement such technologies. On the other hand, crop management
practices are of direct benefit to farmers as users, potentially across all bean ecosystems. Uptake
chain for agronomic practices are similar to those for seed based technologies; results are
communicated to NARS and other partners (NGO’s, CBO’s etc) who have successfully diffused
practices to farmers, to the benefit of farmers who enjoy more stable productivity. Improved
germplasm is diffused through many of the same channels as beans with improved nutritional
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value, with the exception that partners may have less specific interests, and may be more
production oriented. The role of CIAT is that of primary source of research for development.

International Public Goods

The IPG of the bean product line include:

« Improved germplasm with biotic and abiotic stress tolerance, and/or enhanced nutritional value,
drawing upon the genetic resources of CIAT’s extensive gene bank, pathogen isolate collections,
and 30 years of experience in bean improvement. CIAT’s geographical position and access to
varied altitudes and research sites facilitates study and selection of germplasm.

= Improved practices for the management of pests and diseases, including monitoring pathogen
populations with molecular tools developed at CIAT.

< Knowledge and tools that contribute to the development and implementation of the above IPG’s.
For example, molecular markers for useful traits, developed with CIAT’s in-house resources of
genetic maps and markers. Knowledge of the structure of genetic resources housed in the gene
bank, and ways to exploit them. Screening methods to identify biotic and abiotic stress resistant
genotypes. Participatory breeding methods with varying degrees of involvement of farmers,
traders and other key actors.

= Methods for networking, both formal among official sector researchers, and less formal among a
broader range of partners, with special emphasis on research partnerships and on effective and
sustainable seed systems reaching a large number of households.

Elaboration of Partners Roles by Output

Output 1: Beans with improved micronutrient concentration that have a positive impact
on human health

NARS in Latin America, including those of Mexico (6), Guatemala (2.5), Honduras (2, including
EAP-Zamorano), El Salvador (2), Cuba (2), Brazil (4), Colombia (2) and Bolivia (2) participate in
the AgroSalud project to improve nutritional quality and productivity of bean. NARS in East,
Central and Southern Africa, are partners in the improvement of nutritional qualities in both small
seeded Mesoamerican and large seeded Andean beans, with emphasis in Rwanda (6) and D.R.
Congo (4). Linkage funds finance a project with one Canadian university.

Output 2: Beans that are more productive under low input agriculture of poor farmers
Ethiopia (3), Kenya (3), Tanzania (2), Malawi (1), Zimbabwe (2), Nicaragua (4.5) and Honduras
(2) are partners in breeding for drought tolerance. The University of Hannover, Germany
participates in a project to define physiological mechanisms of aluminum tolerance and drought
resistance (2), which also includes Malawi (2) and Rwanda (4). Catholic University of Leuven (3) is
a partner to improve nitrogen fixation technology. NARS in South America, including those of
Colombia (5 between university staff, an NGO and the NARI), Bolivia (4 between university staff
and a foundation) collaborate in the improvement of disease resistance of Andean bean. NARS in
East, Central and Southern Africa, including those of Kenya (5), Rwanda (6), and Uganda (5)
Tanzania (4) are partners in the development of disease resistance, medium altitude climbing
beans (MAC), and productivity in large seeded Andean beans. NARS in Honduras (Zamorano) (1),
Colombia (2), Uganda (3), Rwanda (4), and South Africa (2) share in the use of markers for MAS,
especially for resistance. South Africa (3), Uganda (1), and D.R. Congo (1) participate in pathogen
characterization, evaluation and validation of resistance sources. Agriculture and Agri-Food
Canada (AAFC) is a partner in diagnosis and characterization of soil borne pathogens (especially
Pythium species) using molecular techniques, and development of molecular based diagnostic
assays for soil borne pathogens. Partners in Latin America with specific attention to market quality
include NARS in Honduras and Nicaragua. NARS in Ethiopia and Uganda have active participation
in canning beans. Partners in the development of snap beans include a university in Colombia, one
in Kenya, and NARS of Uganda and Tanzania.
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Logical Framework

Outputs

Intended Users

QOutcome

Impact

Output 1

Beans with improved
micronutrient
concentration that have a
positive impact on human
health

NARS, farmers and
consumers in Central
America, the Caribbean,
Brazil, East, Southern and
Western Africa

Release of high mineral
varieties by NARS; testing of
high mineral varieties by
farmers; promotion by
health partners

Reduced levels of iron and
zinc deficiency in bean
consumers

Target 2010: Practices

Marker assisted selection for
one nutritional trait (iron)
tested

Target 2010: Materials

Two large seeded lines with
50% more iron enter formal
varietal release process in

eastern and southern Africa

Target 2010: Materials

15 Andean advanced bush
lines with high mineral trait
(HarvestPlus and
complementary projects)

Target 2010: Capacity

Elements of Pro-poor, pro
women seed production,
delivery and information
systems confirmed and such
seed enterprises established
in 2 PABRA network
countries.

Target 2011: Materials

Two micronutrient dense
bean varieties disseminated
and promoted in two
countries in eastern and
southern Africa

Target 2011: Materials

20 F3.5 small seeded
families with 90% more iron
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Outputs

Intended Users

QOutcome

Impact

Target 2011: Materials

At least 5 diversified bean
based food products
addressing micronutrient
deficiencies are developed,
tested and evaluated with
farmers (male and female)
and consumers (male,
female and children)
including vulnerable groups
and made available in DR
Congo and Rwanda for
market, supplementary feed
and household consumption
(HarvestPlus)

Output 2

Beans that are more
productive under low
input agriculture of poor
farmers

Breeders and pathologists in
CIAT and NARS; farmers in
E and S Africa, Andean
zone, Caribbean

Farmers test improved
varieties; NARS test elite
lines in formal release
scheme. Best bet IDPM
practices and genetic
combinations for stable
resistance deployed;
partners adopt new diffusion
and/or marketing strategies

Reduced yield losses from
ALS, root rots and drought

Target 2010: Materials

10 BCMNV resistant climbing
beans available for regional
breeders

Target 2010: Materials

At least 5 genotypes
combining drought
resistance with aluminum
resistance available for
testing in Africa

Target 2010: Materials

At least 5 Andean genotypes
as parents of higher level of
drought resistance identified
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Outputs

Intended Users

QOutcome

Impact

Target 2010:

Practices

At least 2 new and 5
existing integrated pest,
disease and soil
management options (with
at least 2 per country) are
evaluated for farmer
acceptability and their
effectiveness (including
technical efficacy) in PABRA

Target 2010:

Practices

At least 2 decision support

tools are availed to at least
3 research, development or
relief agencies

Target 2011:

Practices

Evaluation of N fixation
capacity fully implemented
in breeding program

Target 2011:

Materials

Root traits for efficient
recovery of nutrients
determined

Target 2011:

Materials

5 canning bean lines with
acceptable quality
characteristics in yield trials
in two countries in eastern
Africa

Target 2011:

Materials

10 red mottled and 10 red
kidney lines tolerant to
drought available to
partners in east and
southern Africa

Target 2011:

Practices

At least 3 tools for targeting
technologies for bean
production under
environmental stresses or
for nutritional enhancement
are developed for PABRA.
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CIAT-AGBIO3: Cassava Program

Project Overview and Rationale

Globally Cassava is the world’s third most important food staple in the tropics, particularly
important in the African and Latin American lowlands. It has huge potential for processing into
multiple food, feed and other products, and this market led development is important in Asia and
Brazil.

Cassava is a very rustic crop that grows well under marginal conditions where few other crops
could survive. Most cassava varieties are drought tolerant, can produce in degraded soils, and are
resistant or tolerant to several of the most important diseases and pests. The crop is naturally
tolerant to acidic soils, and offers the convenient flexibility that it can be harvested when the
farmers need it. These characteristics make this crop a fundamental food security component in
marginal agriculture lands. In addition to its important role in subsistence farming and food
security, cassava is acquiring an increased role in rural development as source of raw material for
many processing pathways. The most important uses of cassava are as a source of energy in
animal diets in the feed industry, for the starch industry and, more recently, for the production of
ethanol.

Cassava research at CIAT seeks to improve the ecoefficiency of agriculture traditionally by
focusing on high and stable productivity through breeding and adequate cultural practices.
However, there is an increasing interest in cassava as a cash crop and processing it, from small,
household operations up to large industrial ones, which not only require high and stable
productivity, but also would benefit from roots with specific properties. The globalization of
economies and new technological breakthroughs offer a unique opportunity not previously
available to the crop. In addition, advances in molecular biology, genetic engineering, plant-tissue
culture protocols and processing technologies provide important tools that will allow bridging the
main technological gaps between cassava and the cereals. Finally there is an increasing interest
from governments, private sector and research institutions to reduce the environmental footprint
left by cassava production and processing

Our primary mission is to contribute to household and global food security in societies where
cassava products are an important and traditional staple; to improve farmers’ income as well as
those from rural communities and processing facilities; and to develop and promote sustainable
production and processing systems. Our outputs are designed to adapt to the rapidly changing
economic environment for cassava, its farmers and the communities that produce and/or process
it. Cassava research at CIAT is aware of the cultural and ecological differences, challenges and
opportunities that cassava offer in Latin America and the Caribbean (LAC), Asian and African
regions. There are three main approaches that have been implemented to face the new
opportunities and challenges for cassava in the third millennium, which are described below. CIAT
is aware that competition between cassava as raw material for different processing end-uses and
its important food security role should be avoided. Processing cassava for large industrial facilities
is occurring mostly in southern Brazil, Thailand, Vietnam or China where cassava is not an
important food security crop. Nonetheless CIAT looks for a careful balance by the research team
so the use new opportunities for cassava do not result in undesirable side effects compromising
food security in rural or urban communities. We openly accept that the ultimate objective of the
project is to turn cassava from a low-technology, subsistence crop into a cash crop that promotes
technology adoption and offers better perspectives of improving farmers’ livelihood and reduction
of poverty, but with an increasing emphasis in achieving this through technologies that minimize
the impact on the environment. This strategy is in full agreement with the conclusions of the
Global Cassava Strategy initiative (FAO) and aligned with the strategies and priorities set by IITA
as well.
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Outputs Description

Changes from Previous MTP

The new opportunities opened to cassava along with budgetary constraints have led the cassava
product line at CIAT to reduce emphasis in worldwide breeding and emphasize more strategic pre-
breeding activities to develop high-value genetic stocks that can be efficiently developed in spite
of limited resources, or else would generate new resources to develop germplasm with enhanced
nutritional quality. Other activities conducted at CIAT relate to more “upstream” research such as
marker assisted selection, genetic transformation, identification of agents of biological control and
ways to exploit them commercially, or development of new breeding methods such as the
introduction of inbreeding through a protocol for the production of doubled-haploids (anther
culture) also under development at CIAT. Validation and testing of new agronomic practices and
the routine sharing of germplasm can be done by partners in Asia (basing our activities in
Thailand and in close collaboration with the Department of Agriculture and Kasetsart University),
Africa (where IITA plays an important role) and LAC (where CLAYUCA has proven to be key
partner, in spite of its relatively recent creation). Therefore, the work related more to
“development”, is conducted by these partners. The research conducted at CIAT is gradually
changing as the strategies to identify high-value traits have open the opportunity of investments
from the private sector to exploit them. This unprecedented situation results in new funding
opportunities but also in needs to address issues related to intellectual property rights. The
emerging pest problems of cassava in Asia (particularly in relation to mealy bug and whiteflies)
require the urgent action of CIAT to identify biological control agents that will be useful to the
particular conditions in Thailand and surrounding areas where these problems are emerging. It is
not unthinkable that this development is a consequence of climate change and can be the first
steps of our project to start dealing with the consequences of this global trend.

Output 1: Creation and maintenance of genetic stocks to overcome production
constraints

The major change that affects the execution of output 1 is the implementation of the new SMTA
agreement for the exchange of germplasm that affects all CGIAR System centers. In addition the
deployment of high-value traits require thorough analysis of issues related to intellectual property
rights in agreement with the CGIAR policies.

Output 2: More efficient genetic enhancement approaches

There is no major change from the previous MTP in output 2 except for the growing concern on
climate change that further highlights the relevance of our work regarding drought tolerance. At
the end of August 2008, the molecular geneticists left CIAT (and several pending tasks) which
have created considerable problems for the team to continue delivering as expected from different
research projects.

Output 3: Eco-efficiency of production & processing of cassava

An increasing concern related to output 3 is the retirement of the two senior entomologists at
CIAT and the departure of two pathologists (from the rice and forages program) that occurred
during the last 12 month. Only one pathologist is left at CIAT (Elizabeth Alvarez from the cassava
team) to attend to the four traditional commodities and tropical fruits in which she works actively.
An additional change in the already mentioned emergence of insect problems in areas in Asia that
had been relatively free from them. The senior agronomist that had been working in Asia for
about 20 years will retire in May 2009. The scientist that will continue coordinating the work
supported by the Nippon Foundation has already moved to CIAT’s office in Bangkok.

Output 1: Creation and maintenance of genetic stocks to overcome production
constraints

Description: This Output builds on the work conducted by the Conserving Genetic Resources

Program through conventional breeding and pre-breeding. CIAT takes advantage of hosting the
cassava genetic resources collection with about 6500 accessions including about 200 accessions
from wild relatives. to screen it for useful traits. This “pre-breeding” activity resulted important
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discoveries of valuable traits. Landraces of Manihot esculenta and other Manihot species proved to
be important sources of high-value traits (such as high-protein in the roots), tolerance to abiotic
(such as post-harvest physiological deterioration and drought) and biotic stresses (whiteflies,
African Cassava Mosaic Disease, etc.) Methodologies for the successful screening of landraces in
germplasm collections have also been developed and shared with the scientific community

There are four categories of cassava genetic resources that CIAT develops and shares: a)
relatively “unimproved” accessions from the germplasm collection which frequently are just old
landraces; b) genetic stocks used as sources for specific traits that are the result of specific
crosses or careful screenings; c) elite germplasm developed and evaluated for their adaptation to
specific environmental conditions; and d) genes, gene sequences and molecular markers.
Landraces, genetic stocks and elite germplasm are routinely shared with NARs in Africa, Asia and
LAC. IITA is an important bridge to introduce genetic variability for cassava research in Africa.
While EMBRAPA is a key partner in Brazil, the main outcome for this Output is the consolidation
and strengthening of cassava based agriculture by developing a germplasm that will allow for a
high and stable, eco-efficient productivity. CIAT is also developing technologies for properly
identifying drought-tolerant cassava germplasm and from there to develop molecular markers that
will facilitate its introgression and selection by NARs.

CIAT has shifted the objectives of cassava breeding to produce sources of high-value traits and
emphasize the creation of genetic stocks (homozygous for the relevant trait). The HarvestPlus
program will produce clones with enhanced nutritional value particularly in relation to carotenoids
for vitamin A. For the animal feed industry and human nutrition, increased protein content is the
main objective. For the starch industry novel starch types are of huge economic relevance.
Different strategies have been implemented to develop these novel types and recently yielded its
first fruits with the discovery of the long sought after mutation for a waxy starch in cassava.
Recently different sources of tolerance to post-harvest physiological deterioration (PPD) have been
identified (induced mutations, high-carotenoids content, wild relatives, and pre-breeding
work).These approaches are gradually allowing the first steps towards the creation of genetic
stocks that breeding projects worldwide can benefit from.

Alignment to CGIAR Priorities : 1A: Promoting conservation and characterization of staple crops;
1B: Promoting conservation and characterization of underutilized plant genetic resources; 2A:
Maintaining and enhancing yields and yield potential of food staples; 2B: Improving tolerance to
selected abiotic stresses; 2C: Enhancing nutritional quality and safety; 3B: Increasing income
from livestock; 4D: Promoting sustainable agro-ecological intensification in low- and high-
potential areas; 5B: Making international and domestic markets work for the poor;

Output 2: More efficient genetic enhancement approaches

Description: For cassava to remain competitive, a more efficient breeding scheme, particularly for
low heritability traits such as yield, is needed. New breeding tools are required to develop the
improved genetic stocks of output 1. Molecular markers are already fully integrated into the
breeding scheme, CIAT has assumed a leading role in the areas of genetic transformation,
development of protocols for the production of doubled-haploids homozygous lines and efficient
methodologies for in vitro propagation of clean planting materials.

The intended users of this output are mostly NARs involved in cassava research. Eventually
processing companies may start using some of the technologies developed at CIAT. This is the
case, for example, of starch companies in Colombia, Nigeria and South Africa, implementing rapid
multiplication methods (including tissue culture protocols) for the production of clean planting
material of elite germplasm. The product of this output is knowledge, which is shared with the
intended beneficiaries through scientific publications, the internet, training courses, conferences
and presentations at scientific meetings. The outcomes of this output will be more efficient
breeding system that will allow cassava to remain competitive in the global markets, but also a
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subtle consequence will be the stimulus for cassava breeders that a new era of advanced
technologies has arrived for cassava.

Throughout the many different activities the cassava research at CIAT and CLAYUCA are also
paying special attention to the development of human capacity of its personnel and that of our
collaborators. Training is achieved through individual visits, field days, demonstration plots,
workshops, formal courses and scientific publications. These two institutions are committed to
help cassava researchers, producers and processors world-wide gain access to all products and
technologies developed.

Alignment to CGIAR Priorities : 2A: Maintaining and enhancing yields and yield potential of food
staples; 2B: Improving tolerance to selected abiotic stresses; 2C: Enhancing nutritional quality
and safety; 2D: Genetically enhancing selected high-value species;

Output 3: Eco-efficiency of production & processing of cassava

Description: Management of pests and diseases, likely to cause acute problems in large areas
planted with cassava, has been an integral part of the cassava research at CIAT since its
inception. There are three main type of products delivered through this output: sources of
resistance to pests and diseases, agents for the biological control of pests and diseases; and
diagnostic kits. The ultimate end-users of the results of this output are the farmers that grow
cassava. However, the immediate beneficiary may be different. For the exploitation of genetic
resistance to pests and diseases the breeding projects from CIAT, IITA, EMBRAPA and other NARs
are clearly the first one benefiting from these products. For approaches related to the biological
control of diseases and pests NARs can promote their use but farmers can almost immediately
benefit from implementing them. In addition to farmers rural communities benefit from the
positive impact that these approaches have on the environment and human health, by preventing
or reducing the uses of agro-chemicals. These technologies also have a direct impact on the
production costs and/or the sustainability of cassava productivity. CIAT’s role is as a primary (in
some instances as secondary) research provider. This output reflects one of the main strengths
that cassava research at CIAT has had since its creation: its integral approach. As more cassava is
demanded by different processing facilities, larger areas and continuous growth for a constant
supply of raw materials will be required. This in turn will certainly result in better conditions for
pests and diseases to become more prevalent. An integral approach for cassava production will
then become more relevant than ever. The emergence of insect pests in areas of Asia that were
relatively from them (particularly Thailand) offer a unique challenge for CIAT to support eco-
efficiency through the powerful tools of biological control which was so successful in the similar
problem of the mealybug in Africa.

This output also develops cultural practices and processing approaches for a competitive and
sustainable cassava production and/or processing. The expected impacts include reduction of the
negative impact on the environment of growing and/or processing cassava for example by
promoting hedgerows for the prevention of soil erosion or developing systems for processing
industrial byproducts of agro-enterprises. CIAT’s role is as a primary (in some instances as
secondary) research provider. Because of the very nature of this output, CIAT’s role can also be
envisioned as an advocate or catalyst for the development and deployment of eco-efficient
agricultural practices. Assumptions for the successful delivery of these outputs include institutional
and financial stability of partners, political stability, infrastructure, and institutional support. This
output also relates to the activities conducted by CLAYUCA, which result in a productive and close
collaboration between the two research groups. CLAYUCA also serves as a bridge between CIAT
and NARs associated with CLAYUCA making available technologies and products to NARs. In this
regard, therefore, CLAYUCA has been a key partner in the pathway to impact.

Alignment to CGIAR Priorities : 2A: Maintaining and enhancing yields and yield potential of food
staples; 4D: Promoting sustainable agro-ecological intensification in low- and high-potential
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areas; 5C: Improving rural institutions and their governance; 5D: Improving research and
development options to reduce rural poverty and vulnerability; 5B: Making international and
domestic markets work for the poor;

Alignment to CGIAR Priorities

CIAT’s cassava project is housed principally under Priority area 2 (Producing more and better food
at lower cost through genetic improvements). All the priorities listed within this area are
considered by the project: Maintaining and enhancing yields and yield potential of food staples;
Improving tolerance to selected abiotic stresses (in our case particularly drought, low-fertility and
acid soils). The breakthrough discoveries of different sources to tolerance to PPD can be included
in this priority; Enhancing nutritional quality and safety (specifically cassava roots with enhanced
protein, carotenoids, Fe and Zn); and genetically enhancing selected high-value species. The last
priority somewhat relates to the concept of high-value cassava through the development of what
could be considered a new crop such as “sugary clones” for the bioethanol industry. Cassava
research at CIAT and CLAYUCA is also connected with Priority Area 4 (Promoting poverty
alleviation and sustainable management of water, land and forest resources). Extensive research
has been conducted for the last two decades to develop and promote sustainable production of
cassava in Asia, particularly on sloped land (adequate fertilization and the use of hedgerows to
prevent soil erosion). These activities can be seen as related to priority 4D (Promoting sustainable
agro-ecological intensification in low- and high-potential areas). Our efforts to develop high-value
clones relate to priorities 5B (Making international and domestic markets work for the poor); and
3B (Increasing income from livestock), for instance through the development of clones with
enhanced nutritional value or developing systems for the competitive exploitation of cassava
foliage for animal feeding. Cassava research at CIAT promotes conservation and characterization
of staple crops (1A) and can be related to the conservation and characterization of underutilized
plant genetic resources (1B).

Impact Pathways by Output

Output 1: Creation and maintenance of genetic stocks to overcome production
constraints

Germplasm is shared through direct shipment of in vitro plants from elite germplasm identified in
CIAT’s breeding activities in the sub-humid, acid soils, or mid-altitude valleys environments.
CLAYUCA has greatly facilitated the distribution of elite cassava germplasm through its
stakeholders in Latin American and the Caribbean region. PPD-tolerant germplasm will be
introduced in Africa and has already been shared with John Beeching’s Lab (University of Bath,
U.K.). For the starch and bio-ethanol industries the successful negotiation with a consortium of
Thai institutions for the development and deployment of a waxy-starch cassava variety adapted to
Thailand (TTDI) illustrate not only a very direct pathway for impact, but also a novel one. The
agreement implies a detailed scheme for deploying the germplasm on one hand, revenues for the
cassava product line at CIAT on the other and the first example of large financial investment of
the private sector in cassava germplasm development and enhancement. For the high-carotene
germplasm they are currently used as source for the development of commercial varieties to be
deployed (tentatively in year 2011) in Nigeria and D.R. Congo, the two target countries for
HarvestPlus. High carotenoids cassava cultivars are also appealing to be deployed within
Agrosalud in LAC and offer commercial advantages for the feed industry. In addition CIAT
routinely produces and ships thousands of botanical seeds to NARs and IITA, who initiate
evaluation and selection schemes with this seed. Assumptions for the successful delivery of these
outputs include institutional and financial stability of partners, political stability, and institutional
support. It is always a matter of concern the phytosanitary restrictions for the shipment of plants
in vitro. The Cassava Mosaic Disease is not present in the Americas. The role of CIAT is that of a
primary research provider of the improved germplasm or genetic stocks. At times, our role is of
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secondary research provider exploiting traits or elite germplasm developed (and generously
shared) by NARs. Manihot esculenta originated and was domesticated in the region where CIAT is
located. Consequently most pest and diseases have co-evolved with cassava in the region. This
implies that CIAT has to be extremely cautious in the process of shipping germplasm outside the
region by a thorough indexation process to prevent the shipment of pathogens and/or pests as
well.

Output 2: More efficient genetic enhancement approaches

Most of the products related to this output will have indirect impact through facilitated breeding
approaches either in work directly conducted at CIAT or by NARs and IITA. Of a huge relevance is
the breakthrough success in overcoming a bottleneck in the process of developing doubled-
haploids from microspore culture. The exine in the developing cassava microspore is very thick
and did not let scientists to see through. This proved very difficult because it was not possible to
identify treatments that promoted cell division and probably prevented any further development
of multi-cellular structures by pure physical strength of the exine. By the end of 2007 CIAT
cassava and biotechnology teams succeeded in digesting the exine. Now up to 30% success in the
production of multi-cellular structures can be attained. Next step will be the regeneration of plants
from these structures. When this happens, a true revolution in cassava breeding will take place.
Drastic changes in the genetic enhancement of the crop will be possible and the “design” of
outstanding hybrids and predictable exploitation of heterosis finally a reality. There are good
possibilities that the Bill and Melinda Gates Foundation will continue supporting this work that has
already benefited from two consecutive 3-years projects with the Rockefeller Foundation.

Output 3: Eco-efficiency of production & processing of cassava

One interesting example of pathway to impact related to this output is the commercialization by a
private company of different agents for the biological control identified at CIAT for major pests.
However, the most typical pathway is through the sharing of germplasm with high degree of
resistance to insects and pests. Recently, marker-assisted-selection for resistance to CMD for the
deployment of germplasm in Africa with adequate levels and high frequency of resistance to the
disease, has been successfully implemented. In the case of LAC, CLAYUCA has been very
successful positioning itself as an innovator particularly in the area of cassava post-harvest
processing and interacting with other industrial processes in handling by-products.

International Public Goods by Output

Output 1: Creation and maintenance of genetic stocks to overcome production
constraints

CIAT holds in trust under an agreement with FAO (Food & Agriculture Organization of the United
Nations) the collection of cassava germplasm. The use of this germplasm and rights to any and all
Intellectual Property thereof are governed by the Trust agreement. Furthermore CIAT, as a
recognized international organization, is bound by a number of International agreements and
treaties, including, but not limited to the Convention on Biological Diversity. In addition,
knowledge regarding processes and methodologies for the creation or identification of cassava
genotypes with high-value traits is shared with the scientific communities through the publication
of scientific articles and presentations at conferences. One very interesting and unique piece of
information to be shared with the scientific community is the excellent response of cassava to the
rapid cycling recurrent selection for increased carotenoids contents whose main results were
described above.

Output 2: More efficient genetic enhancement approaches

Most of the work related to this output turns around knowledge (i.e. protocol for the production of
doubled-haploids, or sequence of a specific marker for marker-assisted selection or protocols for
the production of transgenic cassava). This information is shared with the scientific community
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through scientific publications, presentations in meetings and, very importantly, through hands-on
training in CIAT’s facilities.

Output 3: Eco-efficiency of production & processing of cassava

As most of our activities there are two types of international public goods that the cassava team
produces: 1) germplasm which is freely and actively shared with NARs and IITA; 2) knowledge on
processes and markers that are shared with the scientific community in publications and
conferences; and 3) Agents of biological control of diseases and pests.

Elaboration of Partners Roles by Output

Output 1: Creation and maintenance of genetic stocks to overcome production
constraints

Partners’ role is mainly as recipient of germplasm from the collection and technologies for properly
evaluating it and extracting desirable traits. In addition partners periodically send new cassava
accessions to be incorporated into the collection. This is, for example, the case of Indonesia (the
richest country, regarding cassava variability, in Asia) who is in the process of sending about 200
new genotypes to be added to the collection. In addition we collaborate with BioCassavaPlus in
the areas of high-protein and tolerance to PPD (particularly with University of Bath and ETH-
Zurich/Shanghai). These two institutions will contribute for a better understanding of the
molecular / biochemical causes of tolerance to PPD. We actively collaborate with the University of
Freibourg (Germany).

Output 2: More efficient genetic enhancement approaches

The role of the cassava project at CIAT in relation to the sixth output is mostly as primary
research provider. Because of the strong links with partners there is a flow of information among
us and, therefore, our role may also be of secondary research provider exploiting ideas developed
by IITA and NARs. In the case of the activities related to the development of a protocol for the
production of doubled-haploids there is an interaction with ETH (Zurich/Shanghai). CIAT role can
also be to catalyze the promotion and incorporation of new ideas into cassava genetic
improvement. Inbreeding cassava offers many advantages such as the identification of useful
recessive traits, elimination of genetic load, making possible the implementation of back-cross,
facilitated shipment and exchange of germplasm, facilitated genetic studies, etc. CIAT has been a
pioneering research institution in the area of genetic transformation of cassava and is currently a
member of a consortium involving several Advanced Research Laboratories in the USA and Europe
to improve and apply this technology for the benefit of the cassava community. In the case of
molecular markers, our role is clearly as a primary research provider. Of particular relevance is
the fact that we can now select in Colombia for germplasm that is resistant to a disease not
present in the Americas (CMD). This is very important because it facilitates greatly the flow of
germplasm from CIAT to Africa, knowing in advance that it will possess a high frequency of clones
with the critical trait for their survival in that target environment. Furthermore molecular markers
facilitate the pyramiding of genes against the same disease or the accumulation of sources of
resistance to different pests and diseases. Therefore, molecular markers are actually facilitating
(even creating) a pathway for impact that allows NARs in Africa, as well as IITA, to introgress new
genetic variability into their breeding projects.

Output 3: Eco-efficiency of production & processing of cassava

As for other outputs, IITA is a relevant partner for this activity. Perhaps the best example of
collaboration within the CGIAR system is the successful deployment in Africa by IITA of agents for
the biological control of the mealybug and mites identified by CIAT scientists and collaborators in
LAC. The role of the partners is basically to introduce the sources of resistance into their breeding
populations and to deploy them as commercial varieties. As it is frequently the case there is a
very close and productive interaction with EMBRAPA-CNPMF (Brazil), exchanging germplasm
(mostly from Brazil to CIAT), and knowledge. The valuable experience of three decades of
research on cassava pests (A.C. Bellotti) is still highly appreciated in Brazil but remains a major
problem to CIAT because of the time it is taking to replace this position.
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Logical Framework

Output 1

Target 2010: Materials

Target 2010: Materials

Target 2010: Materials

Outputs Intended Users

Creation and
maintenance of genetic
stocks to overcome
production constraints

in 1ITA
o National research

Ghana, and India.

o Scientists from national
programs and universities
o Farmers that use cassava
on farm for animal feeding

Transfer of at least 300 CMD
resistant, early dry matter
yield, delayed PPD and/or
high and stable productivity
under drought, acid soils
and/or highlands cassava
genotypes to National
programs in LAC, Africa
and/or Asia.

30 genotypes developed
with crude protein 2
standard deviations above
the mean.

Identification and
characterization of at least
three new mutants for
starch and/or root quality
traits from the different

o Cassava breeding project

programs and cassava
farmers and communities in
Nigeria, Uganda, Tanzania,

QOutcome

o Increased productivity of
cassava production systems
from the introduction of elite
cassava varieties from
South America with CMD
resistance.

0 Most important
mechanisms for drought
tolerance in cassava
established.

o Availability of high
nutritional status cassava
germplasm for evaluation of
its agronomic and nutritional
value.

o Training in Shift in
breeding objectives and
methods at NARs.

Impact

o Improved food security
and processing opportunities
for rural communities that
depend on cassava.

o Increased and stable
income of cassava farmers
and processing facilities.

o Improved nutritional
status of communities in
target countries that rely on
cassava as a staple

o Rural development in
cassava growing
communities and reduction
of poverty.
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Outputs

Intended Users

QOutcome

Impact

strategies implemented. At
least 500 new crosses made
and evaluated to produce
high-amylose clones.

Target 2010:

Materials

Shipment to Africa of at
least 50 genotypes
combining high carotene or
protein in the roots with
CMD resistance

Target 2010:

Materials

Shipment of botanical seed
of high-protein genotypes to
LAC and Asia. Production of
new high-carotenoids
clones.

Target 2010:

Materials

Shipment of in vitro
germplasm to EMBRAPA

Target 2011:

Materials

Deployment of the first bio-
fortified cassava (high
carotenoids content)

Output 2

More efficient genetic
enhancement approaches

Field and molecular
breeders from national
programs, IITA and
universities in developing
and developed countries.

o More dynamic exchange of
germplasm between CIAT,
IITA and NARs.

o Faster and more
consistent genetic gains.

Benefits reach farmers and
consumers more rapidly.

Target 2010:

Materials

Development of markers
associated with protein
content and delayed PPD,
from wild Manihot sp.

Target 2011:

Materials

Protocol for the production
of doubled-haploids
applicable to many different
cassava genotypes.
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Output 3

Target 2010: Materials

Target 2011: Materials

Outputs

Eco-efficiency of
production & processing
of cassava

Identification of the
pathogen(s) and insect
vector(s) responsible for the
frog skin disease (FSD) and
clones resistant to the
disease.

Identification of the species
of mealybug and white flies
emerging as problems in
cassava fields in Asia and
agents for their effective
biological control

Intended Users

o Curators of germplasm
banks, breeders,
pathologists and
entomologists from national
programs, and universities
in developing and developed
countries.

o Farmers

QOutcome

o Molecular tools for
detection

0 Bioassays for transmission
developed and implemented
o Enhanced exchange of
germplasm

Impact

Farm incomes increased and
consumer nutritional status
improved through greater
availability of improved
cassava germplasm.
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CIAT-AGBIO4: Forages Program

Project Overview and Rationale

The goal of the work on tropical forages, targeted at the crop-livestock interface, is to improve
livelihoods of poor rural crop-livestock producers while contributing to eco-efficiency of production
systems. Thus the purpose of our work is to explore the benefits of multipurpose forages on
improving agricultural productivity, enhancing soil fertility, restoring degraded lands, improving
water quality, reducing deforestation and mitigating the effects of climate change, though the
conservation and exploitation of the genetic diversity of either the natural variation or breeding of
tropical grasses and legumes. This results in positive effects on poverty alleviation through
enhanced smallholder competitiveness and improved food security, while reducing the ecological
footprint.

Livestock development is recognized as a key element for increasing the income of poor
smallholders given the increased demand for animal products in developing countries. Recent
analysis indicates evolving market opportunities for forages as prices for conventional feed
resources, mostly grain-based feeds, are increasing while consumers want higher quality
products. However, a high proportion of smallholder crop-livestock systems in the tropics are
located in areas with prolonged dry seasons, exposed to waterlogging and/or with land in different
stages of degradation. This leads to an inadequate supply of quality feed particularly in the dry
season. In addition, in many cases smallholders with livestock and limited land (i.e., in Southeast
Asia) have to walk long distances to harvest forages. On the other hand, tropical forages are
amongst the few opportunities available to many smallholder farmers to produce high or added
value products, due to the fact that forages can be grown not only in favorable but also marginal
environments.

To accomplish the goal and purpose of the Tropical Forages Program, the research is being
organized around three outputs: 1) Forage germplasm developed through collection, selection and
breeding, 2) Forages as high value products developed to capture differentiated traditional and
emerging markets for smallholders, and 3) Forages integrated into smallholder crop-livestock
systems to realize the benefits of improved forages through adaptation, innovation and adoption,
aiming at higher livelihood security through higher resource use efficiency and reduction of the
ecological footprint.

Partnerships are formed with private seed industry, ARIs, NARS, and development partners to
carry out strategic research to: select and breed forages; enhance adaptation of forage species to
biotic and abiotic stresses; develop methods and tools for targeting, processing and evaluation of
forages; employ operational research principles to develop forages for specific production and
market niches; develop more sustainable crop-livestock systems using an innovation systems
approach; explore the potential of improved forages for adaptation to and mitigation of climate
change and reduction of the negative impacts of agriculture on the environment; and quantify the
impact of forages on improving livelihoods and protecting the environment. Capacity building
including group/individual training and knowledge management remains integral to our agenda
to: a) strengthen/benefit from the research capacity of partners, and b) enhance our capacity to
deliver research products in different environments.

Outputs Description

Changes from Previous MTP

In line with CIAT s focus on eco-efficient agriculture for the poor (i.e., balancing between
economic, ecological and social impacts), outputs have been further sharpened. The research
agenda builds on our achievements in increasing productivity of market-oriented smallholder
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crop-livestock production systems, while enhancing efforts to realize the environmental benefits of
tropical forages. However, to respond to increased climate variability and extreme conditions, as a
contribution to adaption to climate change more emphasis is placed on developing forages with
high tolerance to both drought and waterlogging (Output 1). The efforts on developing forages will
be complemented with research to realize income generation opportunities (Output 2) and
enhance systems performance (Output 3). Forage-based systems not only contribute to livestock
and crop production but can also reduce soil erosion, improve soil and water quality, and reduce
global warming potential. Thus we will also increase our research on quantifying the benefits of
improved forages with deep and abundant root systems in reducing global warming potential
through improved carbon sequestration and reduced emissions of methane and nitrous oxide. The
results are anticipated to have a positive impact on mitigation of climate change. However,
information on the trade-offs between these multiple functions of tropical forages for crop-
livestock production and environmental protection is still scarce. The assessment and
quantification of the environmental effects of forage-based livestock production in relation to
economic output will therefore integrate the three research outputs in the specific contexts of the
three worlds of agriculture as proposed by the World Bank.

Output 1: Forage germplasm developed through collection, selection and breeding

Description: Forage grasses (e.g., Brachiaria) and multipurpose herbaceous and shrub legumes of
high quality that are adapted to major biotic (e.g., spittlebug, Rhizoctonia) and abiotic constraints
(e.g., low soil fertility, aluminum toxicity, drought, waterlogging) will be developed. Adaptation to
the effects of climate change as a dynamic response is an integral part of the work on improving
stress tolerance. Addressing forage conservation technologies suitable to smallholder systems and
attention to emerging diseases and pests and climate change will further enhance the
sustainability of smallholder systems. Results from this output will be inputs to Outputs 2 and 3
below.

Alignment to CGIAR Priorities : 3B: Increasing income from livestock; 4A: Promoting integrated
land, water and forest management at landscape level; 4D: Promoting sustainable agro-ecological
intensification in low- and high-potential areas; 5B: Making international and domestic markets
work for the poor; 5C: Improving rural institutions and their governance; 5D: Improving research
and development options to reduce rural poverty and vulnerability;

Output 2: Forages as high value products developed to capture differentiated
traditional and emerging markets for smallholders

Description: Research will emphasize the high value opportunities of forages, leading to improved
market competitiveness of forages (such as hay, silage and forage meal) and derived ruminant
(e.g., cattle, goat, sheep) and monogastric (e.g., pigs, poultry, fish) livestock products. This
includes the development of forage conservation methods targeted at smallholder systems. We
work in a market-oriented value chain approach, involving the private sector, NGOs and
governmental institutions.

Alignment to CGIAR Priorities : 2C: Enhancing nutritional quality and safety; 2D: Genetically
enhancing selected high-value species; 3B: Increasing income from livestock; 5B: Making
international and domestic markets work for the poor; 5C: Improving rural institutions and their
governance; 5D: Improving research and development options to reduce rural poverty and
vulnerability;
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Output 3: Forages integrated into smallholder crop-livestock systems: realizing
livelihood and environmental benefits

Description: Research will be focused on improving the efficiency of labor and critical inputs such
as fertilizer and water, thereby increasing system performance. Legumes as green manures in
cropping systems provide part of the nitrogen needed to sustain productivity of crops. At the
same time research aims to balance between economic and environmental — and implicitly social
— sustainability of tropical agriculture. We will analyze the contribution of forages to the economic
and ecological balance in resource (nutrients, water, land and labor) utilization, carbon
sequestration and greenhouse gas emissions. The major challenge is combining higher agricultural
output (through higher forage productivity and quality) with greater input use efficiency in
integrated production systems while at the same time contributing to mitigate the effects of
climate change (e.g., exploring the potential of forages for carbon sequestration, reduction of
methane emissions, inhibition of biological nitrification).

Alignment to CGIAR Priorities : 3B: Increasing income from livestock; 4A: Promoting integrated
land, water and forest management at landscape level; 4D: Promoting sustainable agro-ecological
intensification in low- and high-potential areas; 5B: Making international and domestic markets
work for the poor; 5C: Improving rural institutions and their governance; 5D: Improving research
and development options to reduce rural poverty and vulnerability;

Alignment to CGIAR Priorities

Output 1: Forage germplasm developed through collection, selection and breeding
Forage grasses (e.g., Brachiaria) and multipurpose herbaceous and shrub legumes of high quality
that are adapted to major biotic (e.g., spittlebug, Rhizoctonia) and abiotic constraints (e.g., low
soil fertility, aluminum toxicity, drought, waterlogging) will be developed. Adaptation to the effects
of climate change as a dynamic response is an integral part of the work on improving stress
tolerance. Addressing forage conservation technologies suitable to smallholder systems and
attention to emerging diseases and pests and climate change will further enhance the
sustainability of smallholder systems. Results from this output will be inputs to Outputs 2 and 3
below.

This output contributes mainly to Priority 2D ~Genetically enhancing selected high-value species
to increase income generation by the poor™. To achieve the latter, there is a strong emphasis on
~Improving tolerance to selected abiotic (and biotic) stresses™ (Priority 2D); as available tropical
forage resources are largely wild species, we also contribute to Priority 1B ~Promoting
conservation and utilization of under-utilized plant genetic resources".

Output 2: Forages as high value products developed to capture differentiated
traditional and emerging markets for smallholders

Research will emphasize the high value opportunities of forages, leading to improved market
competitiveness of forages (such as hay, silage and forage meal) and derived ruminant (e.g.,
cattle, goat, sheep) and monogastric (e.g., pigs, poultry, fish) livestock products. This includes
the development of forage conservation methods targeted at smallholder systems. We work in a
market-oriented value chain approach, involving the private sector, NGOs and governmental
institutions.

The main focus of this work is to contribute to Priority 3B, ~Increasing income from livestock™,
while also addressing Priorities 2D (see above) and 5B ~Making international and domestic
markets work for the poor™. In addition, there are effects on Priorities 2C ~Enhancing nutritional
quality and safety contributing to higher quality of food™, 5C ~Improving rural institutions and
their governance™ and 5D ~Improving research and development options to reduce rural poverty
and vulnerability ™.
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Output 3: Forages integrated into smallholder crop-livestock systems: realizing
livelihood and environmental benefits

Research will be focused on improving the efficiency of labor and critical inputs such as fertilizer
and water, thereby increasing system performance. Legumes as green manures in cropping
systems provide part of the nitrogen needed to sustain productivity of crops. At the same time
research aims to balance between economic and environmental — and implicitly social —
sustainability of tropical agriculture. We will analyze the contribution of forages to the economic
and ecological balance in resource (nutrients, water, land and labor) utilization, carbon
sequestration and greenhouse gas emissions. The major challenge is combining higher agricultural
output (through higher forage productivity and quality) with greater input use efficiency in
integrated production systems while at the same time contributing to mitigate the effects of
climate change (e.g., exploring the potential of forages for carbon sequestration, reduction of
methane emissions, inhibition of biological nitrification).

The focus of this output is to contribute to Priority 4D ~Promoting sustainable agro-ecological
intensification in low- and high-potential areas™. The ecological components of research will
contribute also to Priority 4A ~Promoting integrated land, water and forest management at
landscape level™, while components related to income and institutions contribute to Priorities 3B,
5B, 5C and 5D.

Impact Pathways by Output

Output 1: Forage germplasm developed through collection, selection and breeding

To contribute to the improvement of livelihoods of poor, rural, crop-livestock producers through
high quality forages adapted to major biotic and abiotic constraints, forage researchers rely on
natural genetic diversity from core germplasm collections housed in the Genetic Resources Unit of
CIAT and other international and national centers. Artificial hybridization to create novel genetic
variation is used when major limitations in successful commercial cultivars have been identified
and when evaluation of large germplasm collections has failed to identify the required character
combinations (e.g., spittlebug and Rhizoctonia resistance with adaptation to acid soils and drought
in Brachiaria). Screening methods and selected genotypes with superior forage quality, resistant
to major pests and diseases and adapted to acid, low fertility soils, to poorly drained soils and to
drought, are the Output targets to be used by different partners engaged in research and
development activities.

Output 2: Forages as high value products developed to capture differentiated
traditional and emerging markets for smallholders

To improve the efficiency of partners to better target forages to diverse environments, production
systems and market niches, the forage team collaborates with the RDC on People and
Agroecosystems to develop methods of participatory evaluation of forages, decision support tools
and more effective and equitable market interactions. Selected forage genotypes are evaluated
and disseminated with and by partners in different environments and production systems. The
superior grass and legume genotypes are released and promoted by NARS and private seed
companies, and adapted and adopted by farmers to intensify and diversify their production
systems.

Output 3: Forages integrated into smallholder crop-livestock systems: realizing
livelihood and environmental benefits

The benefits of improved grasses and legumes are realized through adaptation, innovation and
adoption, aiming at higher livelihood security through higher resource use efficiency. For its work
in Sub-Saharan Africa, Southeast Asia and Latin America and the Caribbean, CIATs Tropical
Forages Program is collaborating with ILRI and CIAT-TSBF, with complementary research
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priorities and expertise to integrate forages in diverse crop-livestock systems. Adoption of new
forage varieties results in more income to livestock farmers through more efficient use of land and
labor, and more animal products for urban consumers, with impacts demonstrated in Latin
America and the Caribbean and Southeast Asia. To reduce the ecological footprint and mitigate
the effects of climate change, we integrate the decision support, biophysical and socio-economic
expertise of CIAT, ARIs, NARS and development partners. The utilization of forages to enhance
system performance and reduce the ecological footprint is expected to have direct impact at the
household level while at the same time providing avenues in ecosystem services and providing
tools for decision makers. This partnership and the interaction with the private sector have
allowed us to amplify networks for delivery of research outcomes. Information sharing through
knowledge tools such as SoFT (www.tropicalforages.info ) reaches a wide audience ranging from
researchers and development practitioners to educational institutions, and complements our
continued efforts of individual and group training.

International Public Goods

The research products of CIAT’s Tropical Forages Program are in line with CIAT s approach to
eco-efficient agriculture for the poor and the mandate of CGIAR of producing international public
goods (IPGs). They can be grouped into the following categories:

1. Defining mechanisms/processes (to assist in the development of screening methods) to
understand how

< improved forages affect animal productivity and product quality

= grasses resist pests and diseases

» forages adapt to acid soils

- forages adapt to drought and waterlogging

= and to what extent forages, mainly legumes, contribute to soil fertility

= grasses inhibit biological nitrification in soil

2. Developing screening and evaluation methods to determine

« forage quality for ruminants and monogastrics

= resistance to major biotic stress factors (i.e., spittlebug and Rhizoctonia)

= adaptation to abiotic stress factors (i.e., adaptation to low soil nutrient status and high Al, to
drought and poor drainage)

3. Developing superior forage genotypes/cultivars to increase livestock productivity and protect
the environment

< Integrate grasses and legumes selected from germplasm collections and through breeding that
have broad adaptation and multiple functions into crop-livestock production systems using an
innovation systems approach

= Quantify trade-offs between use of forages for soil enhancement and as animal feed.

= Quantify the benefits of improved forages in reducing global warming potential through carbon
sequestration and reduced emissions of methane and nitrous oxide

4. Targeting and delivery of research results through dissemination of forage germplasm and
decision support tools

« Document conservation and distribution of germplasm

= Develop Decision Support Tools with information on adaptation, uses and management of
different forage species

Elaboration of Partners Roles

Through partnerships with organizations from developed and developing countries, the Tropical
Forages Program conducts research to develop improved grasses and legumes as feed resources
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and for systems functions. In the following we present some key partnerships and the nature of
the work being done as it relates to the three outputs of the Tropical Forages Program (shown in
parenthesis).

1. Australia CSIRO and QDPI; Germany U. of Hohenheim; ILRI and FAO: (Output 2) Development
of a tool - Selection of Forages in the Tropics (SoFT). Funds from ACIAR, DFID and BMZ.

2. Cambodia DAHP, DA Kampong Cham and RUA: (Output 3) Improved feeding systems for more
efficient beef cattle production in Cambodia. Funds from ACIAR via UNE.

3. Colombia CORPOICA; Nicaragua INTA; (Output 1) Desarrollo de Genotipos de Brachiaria spp.
Adaptados a Suelos con Drenaje Deficiente para Aumentar Produccion Bovina y Adaptar Sistemas
de Pastoreo al Cambio Climatico en América Latina. Funds from FONTAGRO.

4. Colombia CORPOICA -CVS-CARSUCRE-GANACOR-FEGASUCRE: (Outputs 3) Implementation
and transfer of technologies for restoration of degraded pastures for beef production systems in
the departments of Cérdoba, Sucre and Atlantico. Funds from MADR.

5. Colombia U. del Cauca, Fondo Ganadero del Cauca: (Output 3) Increase of productivity,
competitiveness and sustainability of small and medium livestock producers in the watersheds of
Patia and plateau of Popayan. Funds from MADR.

6. France ANR: (Output 3) Biodiversity and environmental services at landscape level in the
Amazon. Funds from ANR.

7. Germany CIM Integrated Experts: (Outputs 1 to 3) Forage Conservation and Feed Systems for
Monogastrics; Forage experts for Central America and Eastern Africa. Funds from BMZ /CIM.

8. Germany U. of Hannover; Nicaragua INTA, Rwanda ISAR: (Output 1) Developing Brachiaria
hybrids with combined resistance to drought and aluminum toxicity. Funds from BMZ.

9. Germany U. of Hohenheim; U. of Rostock; Colombia U. del Cauca; U. Nacional de Colombia;
Nicaragua INTA; (Output 2). More chicken and pork in the pot, and money in pocket: Improving
forages for monogastric animals with low-income farmers. Funds from BMZ.

10. Honduras and Nicaragua MIS Consortium: (Output 3) Quesungual Slash and Mulch
Agroforestry System (QSMAS): Improving Crop Water Productivity, Food Security and Resource
Quality in the Sub-Humid Tropics. Funds from IWMI.

11. Japan JIRCAS: (Output 3). Biological nitrification inhibition by tropical forage grasses.
Restricted core funds from MOFA.

12. Lao PDR National Agriculture and Forestry Research Institute; Australia QD PIF; Canada
Nutrition Prairie Swine Centre, Saskatoon: (Output 2) Forage legumes for supplementing village
pigs in Lao PDR. Funded by ACIAR.

13. Mexico PAPALOTLA Seed company and national partners: (Output 1) Breeding and evaluation
of Brachiaria hybrids. Funds from PAPALOTLA and CIAT.

14. Switzerland ETH; Nicaragua INTA: (Output 3). Improved feeding systems for dairy cattle in
tropical smallholder farms. Funds from ZIL-SDC.

15. Switzerland ETH; Nicaragua INTA: (Output 3). Realizing the benefits of cover crop legumes in
smallholder crop-livestock systems. Funds from ZIL-SDC.

CIAT MTP 2010-12 43



16. Switzerland ETH; Nicaragua INTA; ILRI-Colombia: (Output 3). Trade-off analysis of using
legumes for soil enhancing or as animal feed resource. Funds from Systemwide Livestock Program
(SLP).

17. Thailand World Vision Khon Kaen University: (Output 3) Improving the reliability of rain-fed,
rice/livestock-based farming systems in North East Thailand. Funds from ACIAR via WorldVision.

18. Vietnam ILRI, National Institute of Animal Husbandry and Tay Nguyen University: (Output 2)
Enhancing livelihoods of poor livestock keepers through increasing use of fodder. Fund from IFAD
via SLP.
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Logical Framework

Output 1

Target 2010: Materials

Target 2010: Materials

Target 2011: Capacity

Output 2

Target 2010: Capacity

Outputs Intended Users

CIAT and NARS researchers
and seed companies

Forage germplasm
developed through
collection, selection and
breeding

A range of improved
Brachiaria cultivars
commercially available

Two new forage options for
smallholder pig and poultry
systems identified

Diversity and agronomic
value of a collection of
Tadehagi triquetrum
assessed

CIAT and NARS researchers,
and seed companies

Forages as high value
products developed to
capture differentiated
traditional and emerging
markets for smallholders

Supplementation of village
pigs with the legume
Stylosanthes guianensis is
practiced by at least 1,000
small farm households
through effective
partnership with
government and donor-
funded development
projects in Laos

Outcome Impact

New forage cultivars Increased efficiency of
(Brachiaria and legumes) livestock production through
are released by partners and | feeding high quality grasses
adopted by farmers in LAC, |and legumes

Asia and Africa

New stress adapted cultivars | Improved livelihoods of

of Brachiaria and high smallholder farmers through

quality legumes with increased efficiency of

resistance to prevalent pests | livestock production, return

and diseases to capture from labor and income

emerging markets are through planting forage

released by partners and grasses and legumes that

adopted by farmers in LAC | are adapted to major

and Southeast Asia production constraints and
market opportunities

CIAT

MTP 2010-12

45



Target 2011: Capacity

Output 3

Target 2010: Policy
strategies

Target 2011: Materials

Outputs Intended Users

Alternative feed options in
smallholder livestock
systems tested in 2 hillside
regions in LAC

Forages integrated into CIAT, ARIs and NARS
smallholder crop-
livestock systems:
realizing livelihood and

environmental benefits

companies

Production vs environmental
trade-offs determined
between use of 2 cover
legumes as feed supplement
and for soil fertility
improvement in maize-
based systems in one
hillside region

Contribution of nitrogen
from a cover legume
(Canavalia brasiliensis) to
maize-bean system
quantified in one hillside
region

researchers, and seed

QOutcome

New cultivars of grasses and
legumes with adaptation to
major production constraints
released by partners and
adopted by farmers in LAC,
Asia and Africa

Impact

Increased profitability and
sustainability of
livestock/crop production
and improved NRM through
planting multipurpose
forages adapted to
production constraints,
market opportunities and
climate change
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CIAT-TSBF1: Integrated Soil Fertility Management Program

Project Overview and Rationale

SOIL FERTILITY DEPLETION has been described as one of the major constraints to food security
and income generation in the tropics, particularly in sub-Saharan Africa (SSA) and Central
America (CA). Despite proposals for a diversity of solutions and the investment of time and
resources by a wide range of institutions soil fertility depletion continues to be a major problem.
The rural poor are often trapped in a vicious cycle between land degradation, fuelled by a lack of
relevant knowledge and/or appropriate technologies to generate adequate income and
opportunities to overcome land degradation. Intensification and diversification of agricultural
production is required to meet the food, feed, and income needs of the poor and this cannot be
achieved without sustainable investment in soil fertility management.

To achieve sustainable investments in soil fertility management the Program has adopted the
INTEGRATED SOIL FERTILITY MANAGEMENT (ISFM) paradigm. We define ISFM as ‘A set of soil
fertility management practices that necessarily include the use of fertilizer, organic inputs, and
improved germplasm combined with the knowledge on how to adapt these practices to local
conditions, aiming to maximize agronomic use efficiency of the applied nutrients and thus crop
productivity. All inputs need to be managed following sound agronomic principles.’ ISFM arose
because of the recognition that addressing the interactions between components (e.g., water,
pests and soils) is as important as dealing with the components themselves. This definition is in
line with the goals of the African Fertilizer Summit, recently held in Nigeria, which aims at
increasing fertilizer use from an average of 8 to 50 kg nutrients ha™* by 2015.

Improving the natural resource base without addressing issues of HEALTH AND NUTRITION AND
INCOME GENERATION is often the reason for lack of adoption of ISFM practices. Maximum
benefits from ISFM practices can only be obtained within an enabling context, where profitable
farm input and produce markets, improved health and nutrition, functional institutions, and good
policy are in place. ECO-EFFICIENCY is embedded in the ISFM Program through the definition of
ISFM that focuses on maximizing agronomic input use efficiency (environmental dimension) and
through the recognition that profitable access to markets (economic dimension) and food security
and good nutrition for all (social dimension) are major drivers for adoption of ISFM.

The Program will be implemented in MAJOR IMPACT ZONES with target CROPPING SYSTEMS
where soil fertility decline is a major issue and where a large number of people depend on these
systems for food and nutrition security and income. In SSA, these include: (i) millet and sorghum-
based systems in the West-Africa dry-lands, (ii) cereal-legume intercropping and rotations in
moist-savannas of West, East and Southern Africa, (iii) cassava-based systems in humid lowland
areas of West and Central Africa and (iv) banana-based systems in East and Central African
highlands. Each of those zones has specific soil-related constraints to crop production, including
low nutrient reserves (e.g. low available N and P), poor chemical quality (e.g., low buffering
capacity), and physical constraints (e.g., low soil depth), resulting in sub-optimal nutrient and
water use efficiencies. In Central America, one agricultural impact zone with crop-livestock
systems is targeted with actions in two important countries (Nicaragua, Honduras) in the region

Some ISFM-based technologies have shown a high potential for large-scale adoption in some of
the above Impact Zones and a relatively high increase in input use efficiency while further
research for development investments are needed to fully assess the adoption potential of other
technologies and their impact on resource use efficiencies.
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The GOAL of the ISFM Program is to improve the livelihoods of rural families in the target Impact
Zones by developing ISFM-based profitable, socially just, nutrient-dense, and resilient crop
production systems and creating an environment enabling their adoption.

Outputs Description

Changes from Previous MTP

The focus of the ISFM Program is closely related to that of the ‘TSBF-CIAT’s Strategy and Work
Plan, 2005-2010’. The 2008-2010 MTP, which was the first MTP drafted after setting up 2
Outcome Lines within TSBF-CIAT (Integrated Soil Fertility Management and Sustainable Land
Management Outcome Lines) included most of the substantial changes in focus and orientation of
the current Program. Important changes for the 2009-2011 MTP include:

- Logframe and Output Targets: The Logframe was refocused around the major Impact Zones
as Outputs. The earlier Outputs included processes and principles, management practices,
enabling environment, effective partnerships, and stakeholder capacity and are now embedded
within these Impact Zones.

* Inclusion of a Latin-American Impact Zone: In view of the new Strategic Directions 2010-
2020 document of CIAT ‘Eco-Efficient Agriculture for the Poor, the geographical focus of the ISFM
Program has been broadened to include activities in Central America.

* Platform for soils research in SSA: In line with above Strategic Directions, activities will be
organized around a Soils Platform for SSA, in first instance focusing on the mid-altitude areas in
Central Africa, coordinated from the CIALCA (‘Consortium for Improving Agriculture-based
Livelihoods in Central Africa’) office in Bukavu, East DR Congo.

Output 1: ISFM for legume-cereal-based systems in sub-Saharan Africa promoted:

Description: During the last two decades, sustainable maize-grain legume rotations and
intercropping systems have been developed for the savanna Impact Zones. Accompanying ISFM
practices relies upon retention of legume residues, judicious and targeted application of mineral
fertilizer, resilient legume and maize germplasm and adaptation to local variation in soil fertility.
Farmers in the Sahelian Impact Zone are adopting the ‘micro-dosing’ technology, which refers to
the utilization of relatively low quantities of fertilizer (< 20 kg ha™), either through point
placement in millet or sorghum-based systems or through appropriate fertilizer management in
maize-based systems. Micro-dosing is practiced in conjunction with water harvesting, or
application of manure, crop residues, or household waste. In this Output activities will focus on
creating an enabling environment, such as the “warrantage” or inventory credit system, to
promote best ISFM practices in the Sahelian and savanna Impact Zones, based on a clear
understanding of which enabling factors are required for widespread ISFM uptake by farmers.
Decision support tools will assist in deciding trade-offs associated with these practices. Efforts will
be made to institutionalize knowledge and approaches for evaluating and disseminating ISFM
practices within relevant extension systems.

Alignment to CGIAR Priorities : 2C: Enhancing nutritional quality and safety; 4C: Improving water
productivity; 4D: Promoting sustainable agro-ecological intensification in low- and high-potential
areas; 5B: Making international and domestic markets work for the poor; 5D: Improving research
and development options to reduce rural poverty and vulnerability;

Output 2: I1SFM for cassava-, and banana-based systems in humid sub-Saharan Africa
assembled

Description: Cassava has often been coined ‘poor people’s food’ and assumed to be a crop that
could produce some yield where others failed. Consequently, efforts to integrate fertilizer and
organic inputs into cassava-based farming systems have been limited. Currently, cassava is
enjoying a new popularity and attracting renewed attention as a major resilient staple crop in the
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humid and sub-humid areas of SSA and as a cash crop for growing export markets in chips for
livestock feed, starch, and other processed products. Bananas are among the most important food
and cash crops in East and Central Africa and comprise principal components of food security and
income generation within the region. Bananas require fertile soil, adequate moisture and pest
management to achieve high yields and traditional banana production systems included the
recycling of organic nutrients. Exportation of bananas to urban markets without the replenishment
of the nutrients exported has resulted in unsustainable mining of nutrients in banana farming
systems, leading to a decline in banana productivity. Both above systems are amenable to ISFM
and Output 2 is aimed at developing such practices through proper understanding of the
mechanistic principles underlying ISFM and ex-ante studies of the adoption potential of the
emerging ISFM practices. Decision support tools and capacity building will trigger the initial uptake
of ISFM within these systems within the timeframe of this MTP.

Alignment to CGIAR Priorities : 2C: Enhancing nutritional quality and safety; 4C: Improving water
productivity; 4D: Promoting sustainable agro-ecological intensification in low- and high-potential
areas; 5B: Making international and domestic markets work for the poor; 5D: Improving research
and development options to reduce rural poverty and vulnerability;

Output 3: ISFM for conservation agriculture systems in Central America assembled

Description: In the Central-American hillsides, land degradation is a major problem affecting
approximately 75% of the area. Smallholders have no other choice than continuous crop
production on lands prone to erosion. Soil nutrients are depleted, resulting in an overall soil
fertility decline, contributing to low productivity and poverty. Results from earlier research
activities indicated that the Quesungual Slash and Mulch Agroforestry System (QSMAS), a form of
conservation agriculture, has beneficial effects on improving food security and reducing ecological
footprints. QSMAS is based on (i) no slash and burn and management of natural vegetation, (ii)
permanent soil cover, through continual deposition of biomass from trees, shrubs, weeds, and
crops, and (iii) minimal disturbance of soil, through no tillage, direct seedling, and reduced soil
disturbance. The integration of ISFM principles within the QSMAS systems has shown great
potential. A specific challenge is to diversify the QSMAS through integration with livestock
production in the region. Pastures are often highly degraded and dairy production drops
dramatically during the dry season when milk prices increase 2-fold compared with the rainy
season. The use of ISFM including improved crop and forage germplasm, adapted to low soil
fertility and drought will contribute to sustainable livelihoods in the region. This Output is aimed at
developing ISFM practices through a proper understanding of the mechanistic principles
underlying ISFM. Decision support tools and capacity building will trigger the initial uptake of ISFM
within the QSMAS within the timeframe of this MTP.

Alignment to CGIAR Priorities : 2C: Enhancing nutritional quality and safety; 4C: Improving water
productivity; 4D: Promoting sustainable agro-ecological intensification in low- and high-potential
areas; 5B: Making international and domestic markets work for the poor; 5D: Improving research
and development options to reduce rural poverty and vulnerability;

Alignment to CGIAR Priorities

The ISFM Program is contributing mainly to CGIAR System PRIORITY AREA 4D: Promoting
sustainable agro-ecological intensification in low- and high-potential areas. The Program also
contributes to the following Priority areas and Specific goals: (i) PRIORITY 2C: Enhancing
nutritional quality and safety; (ii) PRIORITY 4C: Improving water productivity; (iii) PRIORITY 5B:
Making international and domestic markets work for the poor; and (iv) PRIORITY 5D: Improving
research and development options to reduce rural poverty and vulnerability.
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Impact Pathways by Output

Output 1: I1SFM for legume-cereal-based systems in sub-Saharan Africa promoted:

The IMPACT OF ISFM within the Impact Zones will be visible through improved production,
income, human health and nutrition, and soil fertility, and reduced nutrient mining and conversion
of natural fallow to agriculture. Each of the Outputs Targets aims at reaching specific users who
are then geared towards common outcomes and impact through effective partnerships.
STRATEGIC RESEARCH OUTPUTS will be used mainly by CGIAR, Advanced Research Institutes
(ARIs), National Agricultural Research System (NARS), and Regional Consortia researchers who
are envisaged to derive processes and principles based on applied research activities. NARS will
then apply these principles, concepts and methods and ADAPT AND IMPROVE ISFM PRACTICES to
the prevailing production environments of their mandate areas. An ENABLING ENVIRONMENT for
adoption of ISFM, focusing on improved market access, knowledge on health and nutrition of
farming communities, effective partnerships along targeted value chains, and stakeholder capacity
building will not only create motivation for adoption of ISFM technologies but contribute directly to
improved income and health and nutrition after adoption of such technologies. The intended users
of these are development partners and farming communities with specific attention given to
enlightening the ISFM research community on these issues. The building of HUMAN AND SOCIAL
CAPITAL of all TSBF-CIAT stakeholders for effective research and sustainable management of
tropical soils is necessary since managing soil fertility for improved livelihoods requires the
integration of technical, social, economic and policy issues at multiple scales.

Since most operations in this Program are supported by specific projects, the operationalization of
specific impact pathways will be dependent on the goals and objectives of these projects and will
not necessarily cover the entire value chain within a specific project. The overall importance of
this Program is then to oversee that the necessary LINKS ARE CREATED BETWEEN VARIOUS
INITIATIVES operating in similar Impact Zones to ensure a continuity of partner networks and
necessary coordination to deliver the required Outputs to achieve impact.

The KEY ASSUMPTIONS for the Outputs are: (i) security and political stability does not restrict
access to target sites and continuation of on-going activities; (ii) Poverty reduction strategies
remain central to human development support and funding; (iii) TSBF-CIAT stakeholders remain
engaged and show limited staff turnover, (iv) TSBF-CIAT management continues to adapt and
innovate in response to changing priorities, and (v) linkages remain maintained among research
and development organizations. Other important assumptions are: (i) investments in various
aspects of the Program are linked in time and space, (ii) large-scale capacity building initiatives
are implemented sufficiently fast and in close relationship with development-related investments,
and (iii) rural service providers are operational and rural infrastructure is sufficiently developed.

International Public Goods

International and regional public goods (IPG) generated by the ISFM Program include:

= Improved knowledge on soil processes, including the role of improved germplasm in regulating
input use efficiency.

= Tools to take into account farm heterogeneity and farmer typologies in devising ISFM practices.
= Best-fit ISFM practices for the target cropping systems and Impact Zones.

» Decision support tools and models to analyze trade-offs among various livelihood realms.

= Innovative approaches for sustainable crop utilization and enterprise promotion, including
linking farmers to market, and rural poverty reduction.

» Effective approaches to engage various stakeholders in ISFM technology evaluation and
dissemination.

= Technological, institutional, market, utilization, and policy options for increasing delivery of
benefits and broader impact
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TSBF-CIAT’s comparative advantage is in conducting IPG research on ISFM in farming systems
where declining soil fertility and soil degradation undermine rural livelihoods and market
opportunities. However, while the institute will focus primarily on strategic, applied, and adaptive
research, it will also support technology dissemination and development activities, working with
partners via community-based organizations and NGOs, national and regional networks and global
projects. Much of the research as well as NARES capacity building will be done via the Institute’s
main implementing network, the African Network for Soil Biology and Fertility (AfNet).
Dissemination of findings will occur through effective partnerships with relevant development
partners.

Elaboration of Partners Roles

NARES: These are important local partners that contribute staff time and operational resources to
all outputs of the Program. NARES will build the capacity of rural communities and collaborating
NGOs to improve their technical skills on ISFM technologies, and will provide technical
backstopping in methods and sources of technology NARES will establish the demonstration field
and conduct adaptive research. NARES currently involved in the ISFM Program activities include:
INERA, CRSN, UNIKIN, UCB (DR Congo); ISAR, UNR (Rwanda); KARI, KEFRI, UoN, JKUAT, Moi
University, Kenyatta University, NMK (Kenya), NARO, Makerere University (Uganda); ARI, Sokoine
University (Tanzania); University of Ife, lle-Ife, Nigeria; AREX, UZ, MSU (Zimbabwe); INRAN
(Niger); INERA (Burkina Faso); SRI, CRI, UL (Ghana); ITRA (Togo); INRAB (Benin); IER (Mali);
I1AM, UCM, UEM (Mozambique); DARS, Bunda College (Malawi); Université de Cocody (Cote
d’lvoire); ZARI, UNZA (Zambia); FOFIFA, Universite d’Antananarivo (Madagascar); INTA
(Nicaragua); DICTA (Honduras); EMBRAPA (Brazil).

Advanced Research Institutes: These are important international partners that contribute
mostly to strategic research. Institutes include universities in the North and other CGIAR
institutes. At the international institute level, ARI partners include: CIMMYT, ILRI, CIP, IFDC
ICRAF, IITA, ICRISAT, ICIPE, IRD, CIRAD, and JIRCAS. At the university level, ARI partners
include: Ishikawa Prefectural University, Kyoto University (Japan), Catholic University of Leuven,
University of Ghent (Belgium), University of Bayreuth, Hohenheim University (Germany); SLU
(Sweden); Cornell University, Wisconsin-Madison, U.C. Davis, Ohio State University, Colorado
State University, Michigan State University, Purdue University, University of lllinois (USA); East
Anglia University, University of Exeter (UK); ITC, Wageningen University and Research Centre
(The Netherlands). University of Natural Resources and Applied Life Sciences (BOKU) (Austria),
University of Natural Resources and Applied Life Sciences (BOKU) (Austria). Other ARIs are World
Economic Forum, Switzerland, ETHZ (Switzerland); FAO (Honduras).

Regional Consortia: These partners play a key role in building capacity in the regions for ISFM
research and also for dissemination of tools and technologies to promote ISFM. These include
AFNET for Sub-Saharan Africa, including SoFeCSA and the African Highlands Initiative, and the
MIS consortium in Central America. The ISFM Program is also actively involved in the Sub-
Saharan Africa Challenge Program.

NGOs: These partners play a key role in dissemination of tools and technologies for ISFM in the
regions. NGOs will build social and human capital to enable rural communities to benefit from the
technology and market options identified through participatory research. This draws upon the
skills and knowledge of NGOs in community mobilisation, organisation and in management of
social change processes. They will assist in monitoring, implementing and evaluating experiments
and enterprise development; and provide other services needed by the communities and will also
work with the communities to scale-up promising technology options. NGOs include, amongst
others, CARE, CRS, ROP (Kenya), VACID-Africa, Technoserve (Kenya), Heiffer (USA), Diobass,
CRS, Food for the Hungry International, BDD (DR Congo), RWARRI, WorldVision (Rwanda), HAART
HIV Group (Uganda), CNFA (Kenya, Tanzania), and FIPS-Africa (Kenya and Tanzania),
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The Private Sector: The private sector will contribute to the dissemination of ISFM by providing
input and output market opportunities that will assist in creating an enabling environment for
ISFM. Private sector involvement includes agro-dealers (Kenya, Tanzania, DR Congo), Bidco
Industries (Kenya), Leldet Ltd (Kenya), and Western Seed (Kenya).
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Logical Framework

Outputs Intended Users Outcome Impact
Output 1 ISFM for legume-cereal- |CGIAR, ARI, researchers Locally adapted ISFM Farmers are adopting ISFM
based systems in sub- from NARS and local practices for legume-cereal- | practices within legume-
Saharan Africa promoted: | universities, NGOs, farmers, | based systems are cereal-based systems with
regional consortia, young integrated in development measurable impact on their
professionals, extension initiatives in West, East, and | livelihoods in terms of
services, policy makers southern Africa enhanced productivity,

higher income, better
nutrition, and an improved
environment

Target 2010: Practices A set of two holistically
evaluated ‘complete’ ISFM
practices, including
biological inoculants, for
cereal-legume systems in
the West-African Sahel and
the West, East, and
southern African moist
savanna Impact Zones.

Target 2010: Practices A decision support
framework for eco-efficient
ISFM practices for cereal-
legume systems in the
West-African Sahel and the
West, East, and southern
African moist savanna
Impact Zones

Target 2011: Capacity An enabling environment for
the adoption of ISFM
practices, including strategic
alliances along the legume-
cereal value chains,
sufficient knowledge on
health and nutrition,
effective partnerships, and
technical stakeholder
capacity for cereal-legume
systems in the West-African
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Outputs

Intended Users

QOutcome

Impact

Sahel and the West, East,
and southern African moist
savanna Impact Zones

Output 2

ISFM for cassava-, and
banana-based systems in
humid sub-Saharan
Africa assembled

CGIAR centers, ARIs,
researchers from NARES
and local universities, and
regional consortia

Principles for ISFM for
cassava-, and banana-based
systems are integrated in
the research for
development programs of
national partners

Farmers are experimenting
with ISFM practices within
cassava, and banana-based
systems and adapting these
to maximize their benefits to
rural livelihoods

Target 2010: Practices

A set of mechanistic
principles underlying ISFM
practices, for cassava-
based systems in the West
and Central African humid
forest and for banana-based
systems in the Central and
East African mid-altitude
Impact Zones, in close
cooperation with AfNet

Target 2010: Practices

A set of two holistically
evaluated ‘complete’ ISFM
practices for cassava-based
systems in the West and
Central African humid forest
and for banana-based
systems in the Central and
East African mid-altitude
Impact Zones

Target 2011: Capacity

A decision support
framework for eco-efficient
ISFM practices for cassava-
based systems in the West
and Central African humid
forest and for banana-based
systems in the Central and
East African mid-altitude
Impact Zones.
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Output 3

Target 2010: Practices

Target 2011: Practices

Outputs Intended Users

CGIAR centers, ARIs,
researchers from NARES
and local universities, and
regional consortia

ISFM for conservation
agriculture systems in
Central America
assembled

A set of mechanistic
principles underlying ISFM
practices for Quesungual
agro-forestry systems in the
Central American hillside
Impact Zone

A set of holistically
evaluated ‘complete’ ISFM
practices for Quesungual
agro-forestry systems in the
Central American hillside
Impact Zone

QOutcome

Principles for ISFM for
conservation agriculture
systems are integrated in
the research for
development programs of
national partners

Impact

Farmers are experimenting
with ISFM practices within
conservation agriculture
systems and adapting these
to maximize their benefits to
rural livelihoods
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CIAT-TSBF2: Sustainable Land Management Program

Project Overview and Rationale

Land degradation is one of the major constraints to food security and income generation in
developing countries. It has direct effects on short term crop productivity as well as on the longer
term sustainability of natural resources . Moreover, there is the added challenge to maintain or
improve the resilience of the productive capacity of the soil in view of climate and environmental
change.

In order to address land degradation we need to look at the larger agricultural production
landscape (that comprises the bio-physical, socio-economic and the cultural and political
landscape). The production landscape needs to be understood in terms of the provision of
environmental (or ecosystem) goods and services. Soils play a key role in the provision of the
services; soils store and cycle water from rainfall and irrigation and filter toxic substances through
clay sorption and precipitation processes that determine surface and ground water quality, soil
organisms decompose organic materials, cycle nutrients, regulate gas fluxes to and from the
atmosphere, regulate soil borne pest and diseases and maintain soil structure through
bioturbation. The affect of agriculture on these processes is the focus of this program along with
the reciprocal affect of these processes on future agricultural productivity.

The main objectives of the SLM program are

« To enhance knowledge and understanding of soil ecological functions that sustain a productive
agriculture and maintains or improves biodiversity and ecosystem services

= To utilize targeting of land use and soil management interventions to better reverse erosion of
the soil resource base;

= To enhance the production of ecosystem services through sustainable agricultural production
and payments for ecosystem services.

The SLM program has defined 2 outputs to satisfy the objectives and goals defined.

Output 1: Eco-efficient land and soil management practices evaluated for landscape levels.
Output 2: Options for enhanced and sustained agricultural production and ecosystem services,
regeneration of ecosystem function and adaptation to climate change developed

Outputs Description

Changes from Previous MTP
Several changes have been made compared to the 2009-2011 MTP. They related to:

Outputs redefined and reduction in number of outputs and output targets. The number of
outputs has been reduced to two, rather than the original five. Capacity building has been
dropped as a separate output because these efforts are considered to be an integral part of the
process to generate the outputs and impacts. The formation and capacity building remain an
important objective of the program. Further, understanding the biophysical processes and
principles that underlie soil health, soil and land degradation and principal and proximate causes
that drive soil and land degradation as well as decision support tools for the targeting of
interventions for sustainable land management is all integrated in one output. Biodiversity, being
the basis for production of all ecosystem services, is naturally included as one of the components
of the diagnostic phase. The ‘economically viable and environmentally sound soil management
practices’ has been retained as separate output.
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Improved distinction between ISFM and SLM programs. The development of production
technologies including soil management practices is very much the domain of the ISFM program.
Ecosystem functioning is an important focus for the SLM program and the evaluation of
(alternative) production systems in term of impact on ecosystem functioning at the landscape
scale remains an important focus, and as such do also include technologies that target improved
ecosystem services, like conservation measures and water harvesting technique. For this purpose
we do want to evaluate production systems (like conservation agriculture, organic agriculture,
crop-livestock systems etc.) based on their global warming potential and ecological footprint
index.

Program more clearly structured according to impact zones: Output targets are defined
according to impact zones rather then based on thematic distinction and allows for a more
integrated and specific program of activities and allows for better integration with other programs
to realize benefits to the region. The SLM program aims to maintain its presence in the Amazon
and Central American Mid-Altitude hillsides zone, even though the CSM-BGBD project will come to
an end in 2009. It will try to do so by including existing projects and formulating new proposals
for these areas. Activities in India and Indonesia will have ceased, but we will look for
opportunities to continue our work in South and South-East Asia and to maintain our global
outlook.

Output 1: Eco-efficient land and soil management practices evaluated

Description: This output aims to insure the eco-efficiency of soil management practices including
ISFM technologies, soil conservation measures, and water harvesting technique, etc. Eco-
efficiency must deliver both high productivity and minimum negative ecological footprint. The
research of this program is closely integrated with that of the ISFM program. While the ISFM
program concentrates on identifying practices that enhance farm productivity, the Sustainable
Land Management (SLM) program focuses on the environmental and natural resource implications
of new ISFM practices. The ISFM program works principally at the level of the field, the SLM
program complements this with a landscape approach. From this perspective the SLM program
looks at the landscape impacts of new ISFM technologies on outcomes such as ecosystem services
like carbon sequestration, water retention, soil biodiversity, or organic matter cycling. Production
systems will also be evaluated on their potential contribution to global warming and energy use
efficiency. The SLM program looks at trade-offs between farm productivity and food production
with ecosystem services.

For this output we will partly rely on IFSM trials that are conducted under the auspices of the SLM
Program as well as the IFSM program and in close cooperation with AFNET, making use of their
network long term trials. This includes studies on the effect of soil and land management on soil
biodiversity. Ex-ante and ex-post adoption studies that look into the requirements of various
systems for resources like land, labor, capital and manure will inform the definition of application
domains. Information will be captured in fact sheets from which decision aids will be developed,
constituting the knowledge base which will be the major element of this output. The decision aids
will help select among various alternatives, for example, selection tropical forages for different
types and qualities of organic matter. The knowledge base including the decision aids will be made
available to third parties through the internet.

Alignment to CGIAR Priorities : 4D: Promoting sustainable agro-ecological intensification in low-
and high-potential areas;

Output 2: Options for enhanced and sustained agricultural production and ecosystem
services, regeneration of ecosystem function and adaptation to climate change
developed

Description: The SLM program aims to identify domains for intervention in sustainable land
management. These domains are concrete geographical spaces with specific bio-physical and
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socio-economic characteristics, but that also allows identification of the relevant stakeholder
group that need to be involved in planning of concrete interventions Particular attention will be
paid to appraising the Quesungual slash and mulch agroforestry system based on principles of
conservation agriculture that could be an alternative to replace the non-sustainable,
environmentally unfriendly slash-and-burn system that is traditionally used by resource-poor
farmers in hillside agro-ecosystems of the sub-humid tropics in Central America.

The decision support tools for improved targeting of recommendation for sustainable land
management will consist of a set of decision rules to define soil health problem domains, to define
application domains of the various alternative technologies and production systems and to define
the intervention domains. The possible interventions are evaluated basically by matching the
requirements for the intervention with the conditions in each of the three types of domains
specified. The tools developed for targeting interventions will assist in better targeting of
investments by the rural development and communities.

The Afsis project will provide detailed information on soil functional properties for the whole of
Sub-Saharan Africa. It will rely on diagnostic field trials to infer information on soil health status
(i.e. the ability of the soil to provide soil ecosystem related services). The response to fertilizer is
an important characteristic. From the analyses of field trials decision rules will be derived for the
management of the health of soils of different properties. These data will provide a comprehensive
overview of land degradation and soil quality status for different impact zones.

This output will also embrace socio-economic data and address strategic alliances and
organization of the stakeholders (e.g. farmer organization). For example, part of this work will be
implemented through the formation of innovation platforms, but at the same time we will evaluate
innovation platform as a proper mechanism in our intervention strategy. This will be done through
an action research approach and will require use of participatory monitoring and evaluation
techniques. Communities and stakeholders are involved with all the SLM project activities in the
various impact zones to link research to development, but different strategies are applied. The
SLM program will draw lessons learned from these different approaches to improve our
intervention strategies and to enhance impact of our research within the various impact zones.

The SLM Program will work closely with the Decision and Policy Analysis Program on
methodological issues related to studies of ecosystem services, and some of this work should
overlap with the Amazon Ecoregional Program.

Alignment to CGIAR Priorities : 4A: Promoting integrated land, water and forest management at
landscape level; 4D: Promoting sustainable agro-ecological intensification in low- and high-
potential areas;

Alignment to CGIAR Priorities

In view of the new vision statement of the CGIAR the SLM program should be placed in the
‘environments for people’ programmatic area, with a focus on sustainable ecosystems and
biodiversity conservation and climate change mitigation and adaptation. In term of specific goals
the SLM is much aligned with “to increase the resilience of agro-ecosystems, to improve soil
fertility and to increase the efficiency of water use” and to “increasing carbon sequestration”

Output 1: Eco-efficient land and soil management practices evaluated

Output 1 of the SLM program is aligned with priority area 4D, “promoting sustainable agro-
ecological intensification in low- and high-potential areas”, it specifically contributes to:
Specific Goal 3: To identify domains of potential adoption and improvement of technologies for
improving soil productivity, preventing degradation and for rehabilitating degraded lands

CIAT MTP 2010-12 58



Output 2: Options for enhanced and sustained agricultural production and ecosystem
services, regeneration of ecosystem function and adaptation to climate change
developed

Output 2 is aligned with System Priority Area 4a: Promoting integrated land, water and forest
management at landscape level, and more specifically with the following goals:

Specific goal 1: To develop analytical methods and tools for the management of multiple use
landscapes with a focus on sustainable productivity enhancement

Specific Goal 2: To enhance the management of landscapes through changing stakeholder
awareness and capacity for social-ecological planning at landscape and farm levels

Specific Goal 5: Creating multiple benefits and improved governance of environmental resources
through the harmonization of inter-sectoral policies and institutions.

However, system priority area 4D and especially the following specific goals apply as well to
output 2 of this program:

Specific Goal 1: To improve understanding of degradation thresholds and irreversibility, and the
conditions necessary for success in low productivity areas

Specific goal 5: To improve soil quality to sustain increases in productivity, stability, and
environmental services through greater understanding of processes that govern soil quality and
trends in soil quality in intensive systems

Specific Goal 7: To optimize productivity at high input use (e.g. labour, nutrients, pest control
practices, water, seed, and feed) through understanding and managing spatial and temporal
variation.

Impact Pathways by Output

Output 1: Eco-efficient land and soil management practices evaluated

Output 1 will be documentation of a set of proven technologies and systems for SLM together with
information on their application domains. This knowledge base will be made accessible through
the internet and we hope the WEB site will serve as a vade-mecum for a wide range of target
audiences. However, the innovation and development platforms (to be established for each
intervention domain) will be the main target audience and mechanism for the dissemination of the
research outputs. The use of this information will allow stakeholders (farmers, development NGO,
extension services, research community etc.) to make better selection of the technologies they
want to invest in and moreover to agree on a joint agenda and programme for intervention. It will
reduce risks and enhance returns on investment and herewith enhance changes for adoption of
appropriate technology. It will allow for better trade-off analyses and herewith enhance
negotiation power of the farmer communities.

This output target aims to improve the availability, accessibility and the applicability of research
findings, from the various disciplines within and outside CIAT, that are relevant to SLM and
sustainable agricultural production. It will aid planning of research within the organization and
with partners. Constraints in the availability of information and lack of rigorous analyses and
synthesis of results from these various experiments and studies have resulted in duplication of
research efforts as far as ISFM and soil conservation technologies are concerned. So we hope this
output will make a contribution to improve efficiency of the limited research funds that are
available for agricultural research in the tropics and improved targeting of the technologies.

Output 2: Options for enhanced and sustained agricultural production and ecosystem
services, regeneration of ecosystem function and adaptation to climate change
developed

The impact pathway for Output 2 is similar though more focused on raising awareness and action
preparedness. For the implementation of programs on the ground detailed information is needed
and possible interventions (introductions of technologies) need to be considered within the wider
context of the production systems and in production of alternative systems within the context of
the production landscape. An area-wide approach is often required and interventions have often
failed because technologies have been viewed in isolation or particular farming systems have been
targeted without looking at opportunities for efficiency gains using an area-wide approach. This
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output aims to address this constraint by providing a systematic way for characterizing and
diagnosing the production environment and for identifying and evaluating interventions options
considering various technologies and alternative systems at a landscape level.

Detailed data and information on status of land degradation on a continental scale (that AfSIS wiill
provide) will be of enormous value to better predict the impact of climate change, to assess
environmental impacts of land use change, to study potential for agricultural development etc.
This information will enhance the awareness of the magnitude and urgency of the problem of land
degradation and will increase the willingness to take action. The accurate diagnosis and
understanding of causes of land degradation and declining yields, the constraints and
opportunities for SLM will contribute to better targeting of investments and finally the evaluation
of alternative intervention strategies and options, the improved assessment of risks and changes
of success will help to organize stakeholders and define a common cause. In the end, the decision
making process is improved and the planning and targeting of interventions is improved. Again
platforms will be the main vehicle through which the interventions are planned and through which
we aim to enhance the cohesion and integration of the intervention form the various actors and
stakeholders. This will greatly help the cause of the rural poor, to enhance their livelihoods and
improve their environment. The creation of the right platforms to address these issues at local,
national and international level will be critical though for its success.

International Public Goods

The IPG of the SLM program include the following:

< Improved understanding on soil (biological) processes;

= (Standard) methods for the assessment of soil quality and soil health, including soil biological,
chemical and physical components;

< Indicators of soil quality and soil health;

= Assessment of soil quality and soil health for agro-ecosystems of major importance and
understanding of processes that lead to poor soil quality and health;

< Improved knowledge on how different stakeholders use and manage landscapes;

= Improved systems and practices for managing soil, water and land resources at a landscape
level;

= Improved knowledge on global warming potential of different production systems;

= Innovative diversification options of land use within agricultural production landscapes;

« Decision support tools and models to analyze trade-offs among food productivity, ecosystem
services and land conservation;

= Institutional innovations and policy options to reduce land degradation and to restore degraded
lands.

= Three-tier-approach for sustainable crop and livestock enterprise promotion, linking farmers to
market, and rural poverty reduction.

The TSBF Institute has a comparative advantage in conducting and coordinating IPG research on
soil quality and soil health in a farming system and land use system context, where land
degradation undermines rural livelihoods. However, while CIAT-TSBF will focus primarily on
strategic research, it will support technology dissemination and development activities with
partners via innovation platforms, regional networks and international projects. CIAT-TSBF SLM
program will continue research on below-ground biodiversity as a means of beneficially managing
soil biology. Much of the applied research and dissemination of findings, as well as NARSs capacity
building, will be done via the Institute’s regional partner network — the African Network for Soil
Biology and Fertility (AfNet) and through national partners. Efforts will be undertaken to expand
the MIS consortium in Central America to build a similar network for soil biology and fertility
research in Latin America. CIAT-TSBF also collaborates with the South Asian Regional Network
(SARNet) on soil fertility research in that region.
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Elaboration of Partners Roles

The partners play an important role in the research, the dissemination of results of this research
and in development activities as CIAT-TSBF is a relatively small institute and activities can only be
implemented through its partners. To this end the SLM program maintains a large network of
collaborators through which its activities are implemented. The partners include National
Agricultural Research and Extension services (NARES), the international Agricultural Research
Institutes (ARI) and many universities in the various countries. Increasingly partnerships with
international as well as local NGOs are established to cater for and link with development oriented
activities.

NARES: These are important local partners that contribute staff time and operational resources to
all 3 outputs of the program. NARS will build the capacity of rural communities and collaborating
NGOs to improve their technical skills on SLM technologies, and will provide technical
backstopping in methods and sources of technology. NARES will establish the demonstration field
and conduct adaptive research. In all countries where SLM program activities are implemented
work is carried out through or in collaboration with the NARES. The countries are the following:
Brazil, Mexico, Colombia, Nicaragua, Honduras, Cote d’'lvoire, Mali, Nigeria, Kenya, Uganda,
Tanzania, Zimbabwe, Malawi, Mozambique, Zambia, India and Indonesia

ARIs: These are important international partners that contribute mostly to strategic research in
output 1 on biophysical and socioeconomic processes and output 2 on natural resource
management strategies. These include CIMMYT, ICRAF, IITA, ICRISAT, IRD (France), CIRAD
(France), FAO (Honduras) and ETH (Switzerland).

Universities: These are local and international partners that participate mostly in co-supervision
of students that work on SLM and below-ground biodiversity and beneficial organisms. University
of Nairobi, Maseno University (Kenya), Makerere University (Uganda), Islamic University
(Uganda), Kenyatta University (Kenya), Zimbabwe (Zimbabwe), Sokoine (Tanzania-1),
Universidade Federal de Lavras (Brazil), Instituto Nacional de Pesquisas da Amazonia (INPA,
Brazil), Centro de Ensino Luterano de Manaus —CEULM/ULBRA, Brazil), Universidade Federal do
Amazonas (UFAM, Brazil), Universidade de Brasilia (UNB, Brazil), Centro de Energia Nuclear na
Agricultura — (CENA, Brazil), Universidade Regional de Blumenau (FURB, Brazil), National
University of Colombia, Colombia; National University of Agriculture, Catacamas, Honduras;
Escuela Nacional de Ciencias Forestales-ESNACIFOR, Honduras; Universidad Nacional Agraria de
Nicaragua, Nicaragua;Jawaharlal Nehru University (India-1), University of Agricultural Sciences
(India-1), Kumaon University (India-1), Sambalpur University (India-1), Universitas Lampung
(Indonesia-1), Brawijaya University (Indonesia-1), Gadjah Mada University (Indonesia-1), Bogor
Agricultural University (Indonesia-1), Université de Cocody (Cote d’lvoire), Universite D’Adobo-
Adame (Cote d’lvoire), Universidade Veracruziana (Mexico), Instituto Polytecnico (Mexico),
Instituto de Ecologia (INECOL, Mexico), SLU (Sweden-3), Cornell (USA-2), U.C. Davis (USA-1),
Colorado State University (USA-1), East Anglia (UK-1), Queen Mary University (USA-1), Michigan
State University (USA-1), Purdue University (USA-1), ITC (The Netherlands-1) University of
Exeter (UK-1), Wageningen University and Research Centre (Netherlands-3), and KU-Leuven
University (4).

Regional Consortia: These partners play a key role in building capacity in the regions for SLM
research and also for dissemination of tools and technologies to promote SLM. These include
AFNET for Sub-Saharan Africa and African Highlands Initiative for African highlands, SARNET for
South Asia and MIS Consortium for Central America.

NGOs: These partners play a key role in dissemination of tools and technologies for SLM in the
regions. NGOs will build social and human capital to enable rural communities to benefit from the
technology and market options identified through participatory research. This draws upon the
skills and knowledge of NGOs in community mobilization, organization and in management of
social change processes. They will assist in monitoring, implementing and evaluating experiments
and enterprise development; and provide other services needed by the communities and will also
work with the communities to scale-up promising technology options. The NGOs include a wide list
of local NGOs (e.g. RED that operates in Los Tuxtals benchmark area (Mexico), and WATALA (the
same for the benchmark site in Indonesia), national NGOs like NATURINDO in Indonesia, and
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international NGOs like IUCN, CRS, CNFA and others..
In addition to the above partners, SLM program participates with Systemwide Programs and
Ecoregional programmes (ASB, Amazon Initiative) and Challenge Programs (Water and Food CP,

SSA-CP).
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Logical Framework

Output 1

Target 2010: Practices

Target 2010: Capacity

Target 2011:

Practices

Target 2011: Practices

Outputs

Eco-efficient land and soil
management practices
evaluated

Characterization and
diagnosis of two major
production landscapes in
Malawi completed (in
reference to sustainability of
agricultural production and
ecosystem and
environmental services

Rural diagnosis of
agricultural production and
livelihoods for one major
production landscape in
Tanzania completed

Rural diagnoses of
agricultural production and
livelihoods for second major
production landscape in
Tanzania completed.

Characterization and
diagnosis of two major
production landscapes in
Nigeria completed (in
reference to sustainability of
agricultural production and
ecosystem and
environmental services

Intended Users

CGIAR, ARI, researchers
from NARS and local
universities, NGOs, farmer
groups, private sector
agents, extension services,
and regional consortia,
conservation agencies

QOutcome

Technologies and soil
management strategies
available for range of agro-
ecological and socio-
economic conditions
provides viable options for
various stakeholder groups
and increases adoption of
improved technologies

Impact

Increased sustainability of
productions systems and
improved security of
farmers in target impact
areas.
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Output 2

Target 2010: Practices

Target 2010: Practices

Target 2011: Capacity

Outputs Intended Users

Options for enhanced and | CGIAR, ARI, researchers

sustained agricultural from NARS and local
production and
ecosystem services,
regeneration of
ecosystem function and
adaptation to climate

change developed

A modeling tool to predict
effect of soil management
interventions and
technologies on soil health
status developed and
validated

The role of soil organic
matter in regulating BGBD
and soil health tested across
a number of experimental
sites in at least 5 countries
in the tropics

Improved production
systems (including
technologies) and having
multiple benefits of food
security, income, human
health and environmental
services documented in
terms of application
domains

universities, NGOs, farmers,
and regional consortia

QOutcome

Create awareness on the
status of land degradation in
major production landscapes
within the target impact
zones, to enhance
willingness to invest in
sustainable agricultural
production landscapes and
to assist in prioritizing and
targeting of interventions;
Improved diagnosis of soil
health problems informs
identification of entry points
and targeting of soil and
land management
interventions.

Impact

Partners adopt tools and
techniques to target
interventions in agricultural
production that sustain or
restore ecological and
environmental quality and
investments targeted to
areas where the problems
are most acute and severe;
‘returns’ on investment
highly increased leading to
productive and healthy rural
environments
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CIAT-LAC1: Rice Program

Project Overview and Rationale

Rice is the leading food staple in South America and the Caribbean. While most of the world’s rice
is produced in Asia, which is home to IRRI, in LAC there are unique pests and diseases, as well as
distinct grain types and cropping systems that require regional development of germplasm. The
demand for rice in LAC is growing, and the region’s abundant land and water resources give it the
potential to be a growing supplier of rice to the world. During 1990-2004 rice production in LAC
expanded annually at 3%, much higher than in any other region. Rice is grown under diverse agro
climatic/soil conditions and production systems and the crop is subjected to diverse biotic and
abiotic stresses, different from Asia and Africa. Mainly medium to small resource-poor farmers
predominate in Central America and the Caribbean, and in the northern part of South America;
some medium to large mechanized farms are found, especially in the Southern Cone. Therefore,
there is a need to develop germplasm and technology appropriate for diverse type of rice
production systems and different breeding strategies and rice materials are needed.

Eco-efficient rice production systems, with high productivity and low impact on the environment
are critical for the future. There are opportunities for growth in the rice sector in LAC. Recent data
collected by FLAR in several countries indicate that by using better agronomic practices and
improved varieties farmers are getting 1-2 ton/ha more of rice lowering production cost/ton of
rice. Global temperatures, particularly night-time temperatures, have risen steadily in recent
decades, whilst climate models for LAC are predicting 2-3 C increases in mean temperature and
greater variability in rainfall distribution. Rice lines with improved water-use efficiency and more
resilience to temperature changes will be the Rice Program contribution to adapting to climate
change.

Through different breeding strategies, and use of biotechnology tools that allow the incorporation
of traits more efficiently, CIAT is generating both segregating populations and advanced lines.
These are transferred to partners through CIAT’s nurseries, FLAR, GRUMEGA, AgroSalud, and
INGER. In collaboration with JIRCAS (Japan), gene technology is being explored as an alternative
to incorporate increased efficiency in water use for the irrigated rice ecosystems targeting
reduction of water consumption.

The Rice Program conducts research that is complementary to research carried out by both IRRI
and WARDA especially in the development of breeding populations via the utilization of wild rice
species through the Generation Challenge Program. We are focused on the utilization of O.
rufipogon, O. glaberrima, O. barthii, O. meridionalis and O. latifolia as sources of yield potential,
grain quality, resistance to RHBV and its vector Tagosodes, blast, Rhizoctonia, rice necrotic virus,
and the nutritional quality of milled rice. Interspecific breeding lines and populations are shared
with IRRI and WARDA. CIAT also played a complementary role in the interspecific hybridization
project led by WARDA that resulted in the development and release of NERICA lines.
Complementarities, collaboration and linkages are further analyzed, discussed and fine tuned via
the WARDA/IRRI/CIAT programmatic alignment.

Outputs Description

Changes from Previous MTP

The main significant changes affecting the Rice Project are related to the new CIAT organization
where some research activities were eliminated or consolidated. The previous IP-4 Rice project is
the new Rice Program “Improved Rice Germplasm for Latin America and the Caribbean”. This Rice
Program has three main Products: 1- Rice Germplasm for Improving Human Health and Nutrition
in LAC; 2- Enhanced Gene Pools for Irrigated and Upland Rice in LAC; 3- Genotypic and
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Phenotypic Platforms for Rice Enhancement. The previous output 1, “enhanced gene pools”,
include pre-breeding activities for both irrigated and upland rice as well as collaborative activities
with FLAR; many activities of the previous output 2, “integrated crop, pest and disease
management”, were eliminated while others consolidated into Product 2. The previous output 3,
“intensification and diversification of rice cropping systems for small farmers”, was eliminated.
Two new Products, “Rice germplasm for improving human health and nutrition in Latin
America”, and Genotypic and Phenotypic Platforms for Rice Enhancement were added.
From 2008 onward, core resources for the rice research activities have been significantly reduced.
The strategy is to complement and strengthen the CIAT-FLAR platform with other institution(s) to
attract more attention and funding via special projects. These changes are reflected in the
consolidation or elimination of several of the Output Targets.

Output 1: Rice germplasm for improving human health and nutrition in Latin America
and the Caribbean.

Description: People living in areas where rice consumption is high (Haiti, Nicaragua, Bolivia,
Panama, Dominican Republic, Colombia, and rural Brazil) are suffering from a number of major
nutritional problems. Women and children are especially susceptible to deficiencies in
micronutrients, particularly vitamin A, iron and zinc. As a result, they are at risk of disease,
premature death, lower cognitive capacity, and poor quality of life. The costs of these deficiencies
are high and economic and health indicators in LAC are deteriorating. Biofortified rice lines will be
Rice Program’s contribution to combat malnutrition in LAC through the development of and
deployment of high iron and zinc rice lines. Research carried out at IRRI suggests that there is
genetic variability in the rice genome to increase iron and zinc in the rice grain. It has been
reported that consumption of biofortified rice, without any other changes in diet, is efficacious in
improving iron stores in women with iron-poor diets in the developing world. We plan to develop
rice lines having 6-8ppm of iron and 22-25ppm of zinc in milled rice using different breeding
strategies. Progress made is good and some varieties with improved nutrient content, high yield
potential, tolerance to main diseases and pests, and good grain quality will be released soon.

Alighment to CGIAR Priorities : 2A: Maintaining and enhancing yields and yield potential of food
staples; 2B: Improving tolerance to selected abiotic stresses; 2C: Enhancing nutritional quality
and safety;

Output 2: Enhanced Gene Pools for Irrigated and Upland Rice in Latin America and the
Caribbean

Description: The genetic base of both irrigated and upland rice in LAC is very narrow. To increase
the genetic diversity of rice, we use different breeding strategies, including interspecific crosses,
composite populations, introgression and recombinant inbred lines, and we are developing
biotechnology tools that allow the incorporation of traits more efficiently. Wild species are valued
as a unique source of genetic variation; however, they have rarely being used for the genetic
improvement of quantitative traits. Since 1994 the CIAT Rice Program has been characterizing
and utilizing wild rice species. The strategy in place makes use of molecular maps in combination
with backcrossing to elite breeding lines or commercial varieties to develop populations that are
used to identify and transfer quantitative trait loci (QTLs) associated with traits of agronomic
importance to cultivated rice. Results to date indicate that several traits of agronomic importance,
including yield and yield components, and tolerance to biotic and abiotic stresses, have been
transferred from Oryza rufipogon, O. glaberrima, and O. barthii to improved rice cultivars. More
recently, O.glumaepatula, O.meridionalis and O. latifolia, a tetraploid wild species from Latin
America carrying the CCDD genome, are being used. A crossing program to recombine desirable
agronomic traits identified in elite lines derived from diverse interspecific crosses (introgressions
and recombinant lines) is now underway.
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Broadening the genetic base of rice is also conducted through the development of synthetic rice
populations using recurrent selection. Recurrent selection methods contribute to meeting the
goals for continuous genetic improvement by assessing genotype x environment interactions to
identify specific potential parents and pooling then to create site-specific synthetic rice populations
with a broader genetic base. Through short cycles of selection and recombination, linkage barriers
are broken down and favorable genes are accumulated. This is a smooth process of continuous
improvement. These activities for rice improvement are carried out in close collaboration with
partners in LAC via the REDMEGA network. The CIRAD-CIAT team started developing basic
populations targeting the various rice ecosystems present in LAC, in partnership with scientists in
Colombia, Venezuela and Cuba for the tropical ecosystem; Argentina for the subtropics; and Chile
and France for the temperate zone. These populations are shipped to regional partners and
evaluated locally. A marker-assisted selection program for recurrent selection will further improve
the efficiency of the method.

Alignment to CGIAR Priorities : 1A: Promoting conservation and characterization of staple crops;
1B: Promoting conservation and characterization of underutilized plant genetic resources; 2A:
Maintaining and enhancing yields and yield potential of food staples; 2B: Improving tolerance to
selected abiotic stresses; 4D: Promoting sustainable agro-ecological intensification in low- and
high-potential areas;

Output 3: Genotypic and Phenotypic Platforms for Rice Enhancement

Description: Rice production faces the difficult challenge of obtaining reliable yields under variable
conditions, notably due to the prevalence of biotic and abiotic stresses exacerbated by climate
stresses. Numerous genes of economic importance are transferred from one varietal background
to another through conventional breeding approaches, a time —consuming effort. Sometimes,
screening procedures are cumbersome and expensive, and require large experimental area.
Molecular biology is one of the key tools for generating more scientific advances that may not only
reduce hunger and malnutrition in developing countries but also to contribute to an eco-efficient
rice production. The entire genetic makeup of rice has been decoded, and more than 15,000 SRMs
markers are available in rice, which allows us to tag genes of interest by tight linkage with
molecular markers saving time and money, thereby increasing the efficiency of the breeding
process. This approach, called marker-assisted breeding, has already been implemented in
developed countries, but a large cadre of trained scientists and plant breeders working in
developing countries will be required to reap the benefits of crop genomics. CIAT’s scientists are
using genetic engineering including transformation to transfer genes associated with desirable
crop traits into elite lines or successful commercial varieties. A lot of molecular data have been
generated at CIAT in rice on different agronomic traits, including an anchor marker map, several
mapping populations, a field phenotyping platform and transformed rice lines carrying DREB-gene
associated with drought tolerance. CIAT has permission from the Colombian National Biosafety
Committee and excellent biosafety and field facilities for the generation and testing of transformed
rice. Lines with better water and nitrogen-use efficiency will allow savings in water and
fertilizer costs.

Increasing the yield potential is one of the most challenging goals of current rice research. For
many years conventionally-bred rice varieties could not make significant improvements in grain
yield. Hybrid rice has done it in China and it is slowly expanding in other parts of the world. Some
limited efforts in hybrid rice have been going on in LAC, but they lack the necessary dimension to
success. CIAT could play a decisive role in creating a strong partnership with IRRI and
regional partners, by developing an independent hybrid rice consortium for LAC.

Alignment to CGIAR Priorities : 3B: Increasing income from livestock; 4A: Promoting integrated
land, water and forest management at landscape level; 4C: Improving water productivity; 5A:
Improving science and technology policies and institutions;
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Impact Pathways by Output

Output 1: Rice germplasm for improving human health and nutrition in Latin America
and the Caribbean.

This product is concerned with the development of high iron (6-8 ppm) and zinc (22-25 ppm) rice
lines to combat malnutrition in LAC. Final intended users are urban and rural consumers,
especially poor sectors. Improved rice germplasm as an instrument for improving human health
and nutrition as well as for increasing productivity will benefit the poor people in Latin America
(40% of LAC’s population). Nutritionally improved staple food will provide an inexpensive, cost-
effective, sustainable, long-term means of delivering micronutrients to the rural small resource
poor farmers and the urban resources poor consumers. This project is carried out in close
partnership with research institutions in Colombia (FEDEARROZ), Bolivia (CIAT-Bolivia, and
ASPAR), Cuba (11A), Brazil (EMBRAPA), Dominican Republic (IDIAF), Nicaragua (INTA and
farmer’s associations), and more recently Panama (IDIAP). Breeding material is evaluated for iron
and zinc and selected ones are sent to AgroSalud’s partners for local testing. Our partners, whom
operate based on a network of germplasm exchange and participatory breeding activities in the
region are in charge of testing, evaluating, multiplying and distributing seed of biofortified rice
lines, and in collaboration with local nutritionists and socio-economists will estimate the benefits
of the technology on the improvement of human health and nutrition as well as on increasing the
productivity of rice and farmers well-being. Finally, lines with increased iron and zinc content will
be named and release locally by our partners in AgroSalud.

Output 2: Enhanced Gene Pools for Irrigated and Upland Rice in Latin America and the
Caribbean

The objective is this product is to develop enhanced gene pools for both irrigated and upland rice,
which are made available to our partners by different means. In the late 80s CIAT made the
decision not to name and release rice varieties but left this decision to NARS. So the impact
pathway depends entirely on the local evaluation, testing and selection of the breeding nurseries
(CIAT-ION) that are prepared and sent to our collaborators every year, based on local demand.
Our breeding lines are used as progenitors in further crossing by national rice breeding programs.
In some cases these lines are released as commercial varieties after further selection, purification
and seed multiplication. Typically this process takes 10-12 years after receiving the CIAT-1ON
nursery. The CIRAD-CIAT team set out to develop collaboration with rice breeders throughout LAC
and took the lead in creating and sharing synthetic populations and providing training through the
Working Group on Advanced Rice breeding (GRUMEGA). Improved populations are shared with
regional partners and evaluated locally. Most of the cooperators use this material to develop site-
specific populations by introgressing additional variability to meet their specific breeding
objectives. They then use these populations in their rice-improvement programs by recurrent
selection. Recurrent selection is an activity that has been promoted through the GRUMEGA
network. During the last 10 years, it has held many Rice Breeder Workshops and many local
partners get populations and advanced rice lines from these activities. We are member of FLAR
and most of the FLAR germplasm is developed using some of the CIAT germplasm. FLAR includes
some of the strongest rice research institutions in Latin America and this is also a valuable source
for germplasm exchange and enhancement as well as other forms of collaboration. Again, our
regional rice partners are responsible for the release of varieties, which is the main impact of this
Product 2. A very high percentage of the new rice varieties contain CIAT germplasm. The request
for germplasm is highly variable (early segregating or advanced/fixed lines, parental lines) and
depends on the production constraints affecting rice, and rice production systems used in a given
country. In general, the smaller rice producing countries need advanced materials. The larger rice
programs use germplasm and segregating populations to make their own selections. At the end,
our impact will be measured by an expected increase and more eco-efficient rice production in
LAC, with improved rice competitiveness through lower production costs and higher yields.

Our pathway to impact is a framework for collaborative research built on five pillars: (i) capacity
building, (ii) germplasm development and sharing; (iii) workshops for germplasm evaluation and
selection, (iv) conferences to present results and advances, and (v) publications with and by
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collaborators.

Output 3: Genotypic and Phenotypic Platforms for Rice Enhancement

This product relates to activities in biotechnology that were housed in the CIAT Biotechnology Unit
but that were conducted in close collaboration between rice scientists in the I1P-4 rice project and
the SB-2 project. The main objective is to integrate biotechnology tools available at CIAT and
advanced institutions collaborating with us into the rice breeding program, especially via marker
assisted selection and genetic engineering. Our pathway to impact will be similar to those already
describe in Product 2, mainly through: (i) capacity building, including sharing of methodologies,
databases, and software, (ii) development and sharing of genetic and breeding tools; (iii)
workshops for germplasm evaluation and selection, (iv) conferences to present results and
advances, (V) publications with and by collaborators, and (vi) collaborative research projects with
strategic partners on activities of common interest.

International Public Goods

The “International Treaty on Plant Genetic Resources for Food and Agriculture” is an international
agreement governing many of the world’s most important crop diversity collections. The treaty
will ensure that this diversity, which is critical for the rice crop improvement will remain in the
public domain. In the area of germplasm, CIAT has decided to place most of its elite lines into this
system. To do this, we will use the database format of IRRI and these should become part of the
Future Harvest genetic resources. Most of the technologies including database management
programs, breeding methodologies, and rice lines that are developed at CIAT enter into the public
domain as international public goods. One of the most relevant and important products of the
CIAT Rice Program is the development and deployment of interspecific rice lines derived from
crosses between wild rice species and cultivated rice. Most of our partners and NARs in LAC are
not in a position to carry out this type of breeding work since they lack the expertise, resources
and funding to do it. Besides, they are more concerned with the development of improved lines to
address production problems that impinge on today’s rice production but not on broadening the
genetic base of rice or on problems for which no sources of genetic resistance are known.
Additionally, the adaptation and use of biotechnology tools in rice breeding programs by our
partners will add another strategic dimension to products coming out of the CIAT Rice Program.

Elaboration of Partners Roles

IRRI and WARDA are CGIAR institutions working on rice and with whom we collaborate in
germplasm exchange and on problems of global importance through the IRRI-CIAT-WARDA
strategic alliance. The Generation Challenge Program and INGER are two of the major joint
activities.

We have an alliance with CIRAD and IRD of France, which is vital to our research activities. Two
CIRAD scientists and one IRD scientist hold joint appointments with the CIAT rice project and
contribute extensively to activities in Products 1, 2, and 3.

To increase our impact, we are member of FLAR. This network includes members from fourteen
countries. FLAR is a partnership of the private and public sectors for the international research of
rice. Its mission is to generate new technologies to allow the Latin American rice sector to become
more competitive, profitable and efficient with low environmental impact practices that propitiate
lower unit costs and, as a consequence, lower rice prices to consumers. It generates both genetic
resources and technology transfer of integrated crop management practices (contributing to
Products 2 and 3).

The AgroSalud Project aiming at increasing the iron and zinc content in the rice grain includes
partners throughout the region: Brazil EMBRAPA & IRGA, Colombia FEDEARROZ, CORPOICA, U.
Nacional U. del Tolima & U. de Antioquia, Peru INIA, Venezuela INIA, IVIC, FUNDARROZ &
DANAC, Cuba IIA, Nicaragua INTA, Costa Rica CONARROZ, SENUMISA, INTA & U. Costa Rica,
Guatemala ARROZGUA, Mexico Consejo Mexicano del Arroz, Bolivia CIAT Santa Cruz, ASPAR &
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CONARROZ, Dominican Republic IDIAF, Chile INIA, Panama U. de Panama, and IDIAP, Uruguay
INIA, Argentina INTA, CIB-FIBA, U. Corrientes & U. Tucuman, Ecuador INIAP and Pronaca, are
national institutions. In addition, we have activities many of which are carried out using the
networks of FLAR, GRUMEGA, RedMega, Fontagro, INGER and AgroSalud (Biofortification). Many
of these institutions develop rice varieties while other are more involved in the transfer of
technologies to the rice farmers.

Universities including KSU, Cornell, Purdue, LSU, U. of Arkansas, Texas A&M, U. Missouri, Rutgers,
and Yale. We have collaborative projects and students (from Colombia, Japan and Mozambique)
that work on research of mutual interest. IAEA collaborates in the use of induced mutations for
crop improvement.
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Logical Framework

Output 1

Target 2010: Materials

Target 2011: Materials

Output 2

Outputs

Rice germplasm for
improving human health
and nutrition in Latin
America and the
Caribbean.

At least two lines with
increased iron and zinc
identified and ready for
release by NARS.

At least two lines with
increased iron and zinc
grown in demo plots by
collaborators in at least two
countries.

Enhanced Gene Pools for
Irrigated and Upland Rice
in Latin America and the
Caribbean

Intended Users

Rice scientists, breeding
programs, nutrition and
health sector throughout the
region

e For the benefit of
farmers in general,
urban and rural
consumers, industry and
seed producers, and the
rice community at large.

e FLAR, GRUMEGA,
INGER-LAC, and rice
breeding programs
throughout the region.

e Rice breeders,
pathologists, and
farmers.

e Rice scientists,
extension agents, rice
farmers and regulatory
agencies.

QOutcome

1. High yielding rice lines
with enhanced nutritional
quality.

2. Network of six
collaborating partners.
3.GIS studies on testing
sites

e Breeding lines,
populations and
progenitors with
broaden genetic base,
high yield potential,
tolerance/ resistance to
major pests and good
grain quality used by
our collaborators in their
breeding programs.

e New alleles associated
with agronomic traits of
importance available to
our partners for further
breeding work.

e Breeder's workshops
and capacity building

Impact

Reduced micronutrient
deficiency and increased
food and nutrition security
among vulnerable
populations living in
Colombia, Bolivia, Brazil,
Nicaragua, Cuba, Panama
and Dominican Republic.

1. Increased and more eco-
efficient rice production.

2. Improved rice
competitiveness through
lower production costs and
higher yields.

3. A more friendly rice
production to the
environment and people
through lower use of
pesticides.

4. Trained personnel.
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Target 2010: Capacity

Target 2011: Materials

Target 2011: Materials

Output 3

Outputs

A CIAT-1ON nursery
distributed to 10 partners
made up of about 120-150
rice lines carrying genes for
durable resistance to rice
blast and other desirable
traits derived from wild rice
species or composite
populations

10 rice materials tolerant to
B. glumae developed.

5 rice materials showing
resistance levels to the new
Pyricularia population
developed

Genotypic and
Phenotypic Platforms for
Rice Enhancement

Intended Users

e FLAR, GRUMEGA, INGER-
LAC, and rice breeding
programs throughout the
region.

= Our research partners and
rice community in general

QOutcome

Impact

* Breeding lines, populations | 1. Increased and more eco-

and progenitors with
broaden genetic base, high
yield potential, tolerance/
resistance to major biotic
and abiotic stresses and
good grain quality used by
our collaborators in their
breeding programs.

* NARS trained in the use of
marker kits for MAS (RHBV)

efficient rice production.

2. Improved rice
competitiveness through
lower production costs and
higher yields.

3. A more friendly rice
production to the
environment and people
through lower use of
pesticides.

4. Trained personnel

5. A robust rice sector will
generate employment and
maintain low prices for the
poor consumers. The
expansion of the genetic
base of rice is leading to
yield stability and better
adaptability for abiotic and
biotic stresses.

6. These facts will make LAC
self-sufficient in rice and
able to contribute to solving
the rice production crisis in
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Outputs

Intended Users

QOutcome

Impact

other regions

7. At least two NARS using
marker assisted selection in
their breeding program

Target 2010: Materials

50 introgression lines with
chromosome segments
substitutions from wild
species

Target 2011: Materials

20 BC lines resistant to
RHBYV via SRR markers
ready for field testing

CIAT
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CIAT-LAC2: Tropical Fruits Program

Project Overview and Rationale

Cultivation of high value commodities with growing demand offers great economic opportunities
for smallholder farmers. Rural employment and better profitability of farming systems have been
associated with the production of High Value Agricultural Products (HVAP). HVAP, defined as ‘crop,
fish, livestock or non-timber forest products that return a higher gross margin per unit of available
resources (land, labor, capital, human capacity) than other products within a given location and
context’ describe very well the characteristics of Tropical Fruits. More than 1100 species produce
edible fruits in the LAC region, many of them with established and growing markets. Therefore
fruits, as well as other high value crops, offer an alternative for crop diversification and a real
opportunity for income generation. The opportunities for income generation are challenged by
diverse constraints that vary from one region to another depending on the species of fruits, the
agro-ecological and market conditions, political will and infrastructure.

With rapid urbanization in the tropical countries providing powerfully growing internal demand, as
well as the globalization of economies and growth of global food markets, the prospects for
tropical fruits are excellent. This trend represents an opportunity for small scale smallholders who
often have competitive advantages of an ability to more intensively manage small land holdings
as well as access more productive lower cost labor.

However, this opportunity for family farmers is limited by multiple challenges that need to be
addressed, both on the production and on the marketing side. Indiscriminate and excessive use of
pesticides, with the subsequent build up of undesired residues, become a barrier for accessing
markets, and jeopardize the nutritional benefits of Tropical Fruits as a vehicle to supply vitamins
and minerals to the poor. Sustainable production practices with minimum ecological footprint are
required and need to be developed jointly with grower communities and local regulatory
institutions.

Another critical challenge is limited organizational skills, inappropriate market access and lack of
capacity to respond to changing market demands. Small-scale farmers should be linked to the
market chain so their products could be marketed in the domestic, regional or global markets. A
good understanding of market requirements, market dynamics and development of technologies
and practices to comply with market demands are essential for facilitating access of the poor to
the HVAP markets. This can be achieved by creating solid public-private partnerships, new
technologies, policy and interventions that consider the complexity of HVAP markets and make
small-scale farmers more competitive, productive, and sustainable. Public and private policies
become strategic elements to develop inclusive business models that consider smallholder
growers in the rural development scheme.

Within this context the mission of the tropical fruits program at CIAT is “Improve the
competitiveness of smallholder producers of tropical fruits and service providers
through information and technologies that result in more sustainable production
practices and systems, better access to markets and increased household income”

The research agenda of the Program has taken into consideration the eight primary issues
identified through a Global Assessment of the Horticultural Sector: (1) access to markets, (2)
post-harvest deterioration and food safety, (3) genetic resources conservation and development,
(4) sustainable production systems and natural resource management, (5) capacity building, (6)
enabling environment, (7) gender equity and (8) nutrition and human health. Our research
outputs will address some of the issues.
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The Tropical Fruit Program can only be effective in reaching its goals of improving the welfare and
increasing the incomes of rural communities by working with local partners: our success is
dependent not only on our efforts but also on being able to find effective partners willing to work
with us. CIAT will continue to build bridges among countries in the region to exchange information
and knowledge related to biophysical and social aspects that result in the successful development
of the fruit industries, and have had impact in the rural population. CIAT’s role is critically
important for a regional strategy in Tropical Fruits. Due to its effect on income generation and, in
some cases restricted export market size, the willingness to exchange information among
countries is not always present and needs to be constructed. The Tropical Fruits Program will
continue to develop a strategic core research business built upon regional needs and aligned with
the findings of the Global Assessment, as well as applied research as demanded by local partners
and development organizations. Linkages to the CGIAR Ecoregional Program for the Amazon will
be a central part of program efforts.

Outputs Description

Changes from Previous MTP

The Tropical Fruits program was formed in 2001 to respond demands from stakeholders of the
LAC region, and hosted by the Agrobiodiveristy Research for Development Challenge (RDC). In
2007, due to organizational changes it was moved to Agroecosystems Research for Development
Challenge under the outcome line of Markets, Institutions and Livelihoods. In 2008 Tropical Fruits
merged with the group of Rural Agroenterprise Development and with The Institute of
Participatory Research in Agriculture to form the Outcome Line Linking Farmers to Markets. The
new strategic directions for CIAT include a Tropical Fruits Program as part of the strategy for LAC,
again, in response to multiple consultations with regional stakeholders.

Operationally, the Tropical Fruits Program will remain as a platform where the biophysical and the
social sciences will naturally meet to create solutions that address identified problems of the fruit
sector. Products to be generated by the Program emerge through a sequence of steps initiating
with needs assessment for product targeting and design, product development, production system
analysis, pathways for reaching end users and impact assessment.

Output 1: Technologies for improving the competitiveness of smallholder tropical fruit
producers

Description: The focus of this output will be on the development of technologies for propagation of
planting material and characterization and optimization of production systems.

Little, if any, breeding has occurred in many of the tropical fruit species in the developing
countries. Small farmers producers are planting material which is accessible to them, but which is
either not suitable to their locations nor does not comply with market demands. Therefore, we will
use participatory selection processes for identification of elite clones with consumer demanded
characteristics. The methodology for participatory selection will built on existing CIAT’s skills in
this area, but in direct cooperation with local partners; through this interaction we are also
strengthening their capacity to implement such approaches in Tropical Fruits. Examples using
Naranjilla (Solanum quitoense) and Andean blackberry (Rubus glaucus) will be considered to draw
lessons and learn from these processes. Introduction of elite clones that comply with market
demands and, when possible, bearing disease resistance will have a very significant impact in
human health of growers and consumers alike, and will result in implementation of good
agricultural practices that will facilitate access to international markets.

Methodologies for clonal propagation of elite materials need to be developed, optimized, and
transferred to either farmers groups or commercial nurseries. The clonal propagation will be done
either through conventional horticultural methods (i.e. Avocado, plantain), or through tissue
culture technologies when phytosanitary risks demand such approaches (i.e. coconut, naranjilla).
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Smallholders Tropical Fruit production systems are seldom monocropping but typically cultivate
multi- strata cropping systems, including agroforestry. Tools for rapid analysis of feasibility, and
design of fruit production systems, combined with identification of ecosystem services (carbon
sequestration, control of soil erosion, water quality, biodiversity) will be developed. Products
emerging from such systems will bear non-tangible characteristics that will facilitate access to
emerging niche markets. Modeling tools will be built using naranjilla, Andean blackberry and
peach palm as examples of agroforestry like production systems. Development of these tools will
facilitate bridging collaboration with other Programs, including the Ecoregional Program of the
Amazon Initiative.

Alignment to CGIAR Priorities : 3A: Increasing income from fruit and vegetables; 5B: Making
international and domestic markets work for the poor;

Output 2: Policy guidelines and innovations to ensure pro-poor and equitable supply
chains in the face of a highly dynamic world

Description: Although smallholder farmers may have competitive advantages in production, and
although there is a growing demand for tropical fruits both , from domestic urban populations and
also from new or more accessible export and niche markets, smallholders often face competitive
disadvantages in the marketing chain that need to be overcome for them to benefit from new
market opportunities.

Market access, presents different challenges fro smallholders for domestic and export markets; for
supermarket chains, and niche versus traditional export commodities. Many factors determine the
bargaining power of smallholders, including the quantity, quality and competitiveness of their
supply, and the confidence in their reliability held by those further along the value chain.
Wholesalers, processors, transporters, retailers and consumers manage by their own quality
criteria. A key research question is how to build and sustain customer support for products that
promote development. To effectively answer this question, it is important to take a cue from
simple businesses that work very well. Research can help answer the question of how best to
leverage market linkages to achieve growth for diverse members of rural communities and make
small farmers attractive partners to large buyers.

Discrete products will include protocols for diagnosis and selecting germplasm based on market
signals, and tools for assessing benefits, costs and risks of targeted fruit species, improved
knowledge management and an understanding of the mechanisms that govern effective supply
chains. Mechanisms to link farm enterprises into the agri-food chain in a more equitable manner
will be identified and validated with development partners, private sector buyers and public sector
organizations in Latin America.

Sustainable supply chains linking smallholders and key corporate buyers will be catalyzed,
evaluated for equity, gender and environmental effects, and appropriate lessons out scaled
through links with business partners, development and donor agencies in Africa, Asia and Latin
America. A guide to improved knowledge management and innovation in agri-chains for linking
smallholder farmers into higher value markets will be developed and validated. This research will
draw heavily on the work of the CIAT Program on Decision and Policy Analysis.

Alignment to CGIAR Priorities : 3A: Increasing income from fruit and vegetables; 4D: Promoting
sustainable agro-ecological intensification in low- and high-potential areas;
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Output 3: Technologies for management of diseases and pests

Description: Disease and pest control amounts to almost 50 to 60% of the production cost in
many tropical fruits. Due to biological pressures (pests and diseases) on their crops, farmers rely
heavily on use of inorganic chemical control methods that induce resistance in pests and
pathogens making damage from pests even greater and more difficult to control. Moreover,
chemical residues reach an inacceptable level in fruits both for human health and the
environment.

Disease management components and strategies will be developed for tropical fruits, particularly
the model crops of naranjilla, Andean blackberry, plantain and avocado targeted by Output 1
above — and in close collaboration with work on that output. Testing disease resistance inducers,
and development of biopesticides will be part of the strategy to reduce the indiscriminate use of
inorganic chemicals

Access to new domestic and international markets will be seriously jeopardized unless production
practices are improved, including reduced use of crop protection chemicals. Those limitations are
the rule rather than the exception in developing countries, and therefore local governments and
the private sector are pressing national research organizations to develop phytosanitary strategies
to overcome quarantine limitations imposed by importing countries. However, expertise and state
of the art technologies for proper pests and disease agents identification are often lacking, or
could be strengthened where they exist. CIAT aims to build a regional platform for diagnostics of
major pests and diseases affecting tropical fruits. Services demand from the academia, NARS,
local sanitary regulatory bodies and the private sector are becoming more prevalent and offer an
opportunity for a more strategic development of a regional platform built through regional
partners.

Alignment to CGIAR Priorities: 3A: Increasing income from fruit and vegetables; 4D: Promoting
sustainable agro-ecological intensification in low- and high-potential areas; 5C: Improving rural
institutions and their governance;

Alignment to CGIAR Priorities

Output 1: Technologies for improving the competitiveness of smallholder tropical fruit
producers

Research towards this output is mainly relevant to System Priority 5B, Making national and
international markets work for the poor. Current and future work will contribute to developing
strategies and partnerships that have the potential for making systemic changes that could
influence millions of smallholders aiming to engage in market supply and value chains. Scope for
contribution of this work to System Priority 3A, Increasing income from fruits and vegetables, is
also high.

Output 2: Policy guidelines and innovations to ensure pro-poor and equitable supply
chains in the face of a highly dynamic world

Research towards this output is mainly relevant to System Priority 3A, Increasing income from
fruits and vegetables. Generation of production technologies for commodity crops of CIAT is the
responsibility of the Outcome Lines of the corresponding commodities (bean, forages, cassava).
This output will target generation of such technologies for non-mandate crops of CIAT as specified
above. However, use of cross cutting technologies and disciplines, such as low propagation
methodologies, would be applicable to all crops when required to link smallholders producers to
supply chains. Given land scarcity, and new demands introduced by e.g. the global trend for
biofuel production, we will extend this research to the agricultural intensification agenda of SP 4D,
Sustainable agroecological intensification in low- and high-potential environments. Methodology
and tools will be developed to target higher value products and species with potential for biofuel
use in environmental niches that do not compete with food crop production, and evaluated it with
a range of crops initially in Latin America.
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Output 3: Technologies for management of diseases and pests

This output is mainly within the framework for SP 5C — Improving rural institutions and their
governance, but it also relates to SP 4D, Sustainable agroecological intensification in low- and
high-potential environments, and to SP 3A, Increasing income from fruits and vegetables .
Strengthening the organizational capacities of institutions and of farmer organizations (including
women’s producer organizations) and rural service providers, is considered extremely relevant to
linking farmers to markets, and will be conducted in the context of research and output targets of
Outputs 1 and 2 described above.

Impact Pathways by Output

Output 1: Technologies for improving the competitiveness of smallholder tropical fruit
producers

The nature of the products derived from this output will be useful to many stakeholders, including
NARs, local nurseries, local and international development NGOs and farmer organizations, and
research institutions.

In the case of elite clones selected through participatory methods, farmer organizations and NARs
will be responsible for keeping the germplasm, with assistance from CIAT regarding effective
propagation methods to secure the genotype. Methodology, either through tissue culture or
vegetative propagation will de developed at CIAT and shared with relevant stakeholders. CIAT wiill
prepare publicly available booklets that will be posted on CIAT’s web site for interested parties to
downloaded. Also, CIAT will be prepared to receive visitors for hands on training when the
methodology has been developed on site; however, it is envisioned that partner organizations will
be co- sharing the development of the technologies. Farmers and farmer organizations will receive
the benefits through facilitated access to elite germplasm, which could be accessed from local
nurseries or directly from agro-business developed by the farmer organizations per se.

Output 2: Policy guidelines and innovations to ensure pro-poor and equitable supply
chains in the face of a highly dynamic world

Working closely with development NGOs, local governments and large private enterprises
strategies for streaming value chains, the strengthening of farmer organization to assure
sustainable smallholder participation in value chains will be out scaled. When available, public
documents will be posted in CIAT’s and parnter’s websites for other to access, share and use it.
Output 3: Technologies for management of diseases and pests

Products and information generated in this output have direct relevance to farmers and
researchers alike. Delivery of the outputs will occur through different venues, according to the
stakeholder. Participation in scientific venues and publication in peer review journals will target
researchers. Booklets containing more applied approach of the scientific information will be
prepared and made available to NGOs, farmer organizations and phytosanitary authorities through
web based technologies. When feasible, co-development with farmers participation will be
encouraged and implemented, increasing the likelihood of technology adoption.

International Public Goods

Tropical fruits outputs are biophysical and knowledge-intensive innovations (methods, tools, good
agricultural practices) which are derived from both lessons learned across regions, locations and
crops, as well as from direct laboratory experimentation. Publications of research outputs will be
our main IPGs. However, adaptation and application of research findings will be done on a case by
case basis by partner organizations, including NARs, producer organizations and development
bodies. CIAT aims to participate in such adaptations and use that opportunity as a co-learning
strategy to refine our understanding of the products to maximize impact of our products. Intended
users of our products will be donors, policy makers, rural development institutions, NARS,
University researchers and the private sector. Alliances with the private sector will be critical for
broadening product adoptability.
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Elaboration of Partners Roles

Tropical Fruits Program partners range from farmer groups to advanced research institutions.
Strategic and applied research is usually combined in ongoing projects.

= Farmers groups: Work in collaboration with farmers for implementing participatory selection
(output 1) of elite clones in targeted fruit species. Test performance of elite clones in their farms
and help in evaluating and collecting data in remote locations.

« Developed and developing country universities: Provide students and co-advising of thesis of
masters and Ph.D students, facilities and laboratory analysis not available at CIAT.

= Bioversity: close and direct collaboration on research of Peach Palm, a fruit considered a priority
species by the Amazon Initiative consortium.

= CORPOICA, local partner providing genetic resources, scientists and technician’s time. Several
ongoing projects include CORPOICA as co-executor of the projects.

< MADR, funding body for several on the ongoing projects.

« CIRAD, a CIRAD outposted scientist is working on the Tropical Fruits Program since 2007.
Widening the collaboration with CIRAD will be a priority in the coming years.

* ICRAF, lead institution of Amazon Fruits project where CIAT is a partner organization.

= Local Universities: Universidad Catolica del Oriente, Universidad del Cauca, Universidad de
Santa Rosa de Cabal, Universidad Nacional de Colombia, Universidad del Tolima: Collaboration
with local universities is related to identifying suitable students for joint projects, conducting
experiments in their research farms, linking with grower organizations.

< INIAP (Ecuador). local partner providing genetic resources, scientists and technician’s time. Co-
executor in proposals submitted for funding.

* SLU, Swedish University of Agricultural Sciences, starting a new project on chemical ecology
including tropical fruits and major pest problem in Naranijilla.

= University of Florida, writing a joint grant proposal to work on fruit fly regional initiative to be
submitted to the Global Horticulture Initiative.
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Logical Framework

Output 1

Target 2010: Materials

Target 2010: Practices

Target 2011: Materials

Output 2

Outputs

Technologies for
improving the
competitiveness of
smallholder tropical fruit
producers

Assessment of elite clones
of naranjilla, Andean
blackberry and avocado for
disease resistance
completed. Rural nurseries
of naranjilla and Andean
Blackberry established by at
least 10 farmer associations

One database for accessions
and performance of at least
4 high market value,
underutilized crops and/or
tropical fruit species
established

Protocols for in vitro
propagation of three tropical
fruit species adjusted and
implemented at CIAT (i.e.
coconut, strawberry, Andean
blackberry)

Policy guidelines and
innovations to ensure
pro-poor and equitable
supply chains in the face
of a highly dynamic world

Intended Users

Scientists and research
managers; development
planners and practitioners;
producer associations;
policymakers; donors

Policy-makers (private,
public & donor), NGOs,
farmer associations,
researchers in CIAT and
partner organizations

QOutcome

Decision-makers gain better
understanding of high value
crop systems and
performance, and thereby
take informed decisions on
resource allocations

More sustainable trading
relationships between
buyers and small holder
farmers adopted and

Impact

R&D efforts more effectively
and systematically targeted.
Increased productivity of
high value, readily-
marketed products

Increased and more stable
income streams available to
smallholder farmers, their
families and their

supported by enabling public | communities

sector policies
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Outputs

Intended Users

QOutcome

Impact

Target 2010: Practices

Use of spatial analysis to
develop a protocol for
screening and selecting
germplasm developed,
published and applied, 5
high value crops (globally)

Target 2010: Capacity

At least five sustainable
supply chains linking
smallholders and key
corporate buyers developed,
evaluated for equity and
environmental effects and
outscaled through links with
business partners,
development and donor
agencies in Africa, LAC and
Asia

Target 2011: Policy
strategies

Inclusive business model
principles tested and
improved in at least four
chains in four countries

Output 3

Technologies for
management of diseases
and pests

National research and
development agencies; and
farmer associations in Latin
America and Africa

Cost-effective and
environmentally friendly
practices and tools
promoted by national R&D
agencies and in use

Increased rural income
through increased yield,
higher market values and
reduced production costs

Target 2010: Practices

Disease management
strategies verified for the
model fruit expanded for
testing with farmers growing
naranjilla, Andean
blackberry and avocado
under a range of conditions

Target 2010: Materials

Plantain clones screened for
disease (black sigatoka and
moko disease) resistance
made available to users
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Outputs

Intended Users

QOutcome

Impact

Target 2011: Practices

Microsatellite markers for
assessment of genetic
variability of major disease
(Colletothrichum spp. and
Ralstonia solanacearum)
developed, tested and used

CIAT

MTP 2010-12
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CIAT-LAC3: Amazon Ecoregional Program

Project Overview and Rationale

The Amazon Ecoregional Research Program faces the challenge of contributing to research and
development interventions that concurrently meet the short- and long-term needs of
environmental conservation and the well-being of local populations. This program will support the
identification, development and dissemination of sustainable land use systems that avoid further
deforestation and support governments and civil society in their goals related to human welfare,
environmental services, and improved governance. While CIAT is the host institution of the CGIAR
Ecoregional Program that operates under the overall umbrella of the Amazon Initiative, Bioversity,
CIFOR and ICRAF are full participants in the Amazon Ecoregional Research Program along with
national program partners.

The Amazon Ecoregional Research Program addresses several key problems including poverty,
greenhouse gas emissions due to land use change that contribute to global warming, and
biodiversity loss. Nearly 70 million ha of Amazon forest have been cleared over the last 30 years,
mostly in Brazil. More than 30 million hectares of Amazonian pasture have been abandoned or are
severely degraded. Soil erosion from slash-and-burn agriculture has led to leaching of naturally
occurring mercury into rivers, eventually concentrating up the food chain in fish consumed by
humans--bringing about significant human health problems.

To contribute in addressing these key problems the Amazon Ecoregional Research Program
addresses four development challenges that were collectively defined by the Amazon Initiative
Capacity building for national and local organizations is an important component for effectively
implementing the above research agenda with lasting positive impacts in mind. As part of the
Amazon Initiative, the Eco-Regional Research Program will in particular carry out training and
outreach activities in Amazon countries to develop new capacities for research into environmental
services and livelihoods to apply this capacity in regional collaborative projects. Capacity-building
will be based on research activities and, during the next two years, prioritize acute training needs,
as for example, in the area of incentive-based ecosystem services management and agroforestry
tools.

The Amazon Ecoregional Research Program promotes the participation of member institutions of
the Al Consortium in collaborative research activities implemented through the Program. The Al
Consortium is a platform for collaborative research and development by institutions working in the
Amazon region. Scientists and development practitioners in seven countries of the Amazon
participate in the Al. Formed and led by national and international research centers, the Al fosters
broader collaboration between the member organizations and civil society organizations. By early
2009, 28 institutions are members of the Al Consortium, in addition to the four CGIAR centers.
Apart from working closely with Al members, the Amazon Ecoregional Research Program will
strengthen alliances that are strategically linked to the four main outputs. For example, GTZ and
international NGO such as TNC, will become ever more important partners with regard to output
1.

Outputs Description
Changes from Previous MTP
Output 1: Mitigation and adaptation to climate change

Description: The Amazon is of global importance in regulating climate change, representing a
significant storehouse of carbon reserves and source of greenhouse gas (GHG) emissions. At the

CIAT MTP 2010-12 83



same time, projections show that both peoples and the biodiversity of the Amazon will be at risk
as climate changes. Output 1 will work on available options, decision support tools and policy
instruments for Amazon farmers and communities to mitigate and adapt to climate change and to
enhance their provision of environmental services. In this regard, it is linked to CIAT Decision and
Policy Analysis program.

Adapting to and mitigating climate change requires research for development. Mitigation research
has to contribute to the design of effective and equitable strategies to reduce emissions from
deforestation and degradation (REDD), enhance sinks of atmospheric carbon. Adaptation research
needs to develop strategies for dealing with increasing climate risk across all sectors of the rural
economy. Designing resilient land use systems and rural safety-nets can ultimately address both
adaptation and mitigation objectives.

Work related to output 1 has been initiated in 2008 by facilitating the formation of a “policy value
chain” that spans from policy recommendations based on region-wide stakeholder consultations,
to policy and program development, and to effective and equitable policy implementation. A
specific target of this output for the next two years is the co-development and dissemination of
recommendations for cost-effective and equitable reduced emissions from deforestation and
degradation (REDD) strategies in at least four Amazon countries.

A related target is a tool for implementing organizations (such as local and national governments)
wishing to apply for national and international carbon funding, this output will develop a
framework including principles, criteria, indicators and verifiers for baseline assessments and
monitoring of carbon stocks to be validated through pilot locations in Amazonian countries.

Adaptation research will target the development of policy recommendations to reduce the
vulnerability of local rural economy segments and selected land use systems (e.g. agroforestry,
silvopastoral systems) to climate risk in Brazil and through the prediction and evaluation of
climate change impacts on agroforestry species in the Peruvian and Ecuadorian Amazon.

Alignment to CGIAR Priorities : 4A: Promoting integrated land, water and forest management at
landscape level; 4D: Promoting sustainable agro-ecological intensification in low- and high-
potential areas;

Output 2: Adoption of sustainable land use systems in deforested and degraded areas

Description: Systems and technologies for sustainable production (or sustainable land use
systems, SLUS) in deforested areas of the tropics have been developed in recent decades, e.g.
improved, legume-based pastures, multistory agroforestry systems, small-scale timber
plantations, silvopastoral systems, secondary forest management, and improved fallows. These
technologies offer the possibility of harnessing the Amazon’s underutilized interspecific and
intraspecific genetic diversity--a possibility favored by increasing awareness and concern for
environmental issues among politicians, policy-makers, consumers and producers; new markets
for previously untraded goods (environmental services); consumer interest in niche and novel
products; and more accessible markets at national levels (due to infrastructure improvements)
and international levels (due to removal of trade barriers). Currently, the adoption of SLUS is
limited by a series of constraints: poor targeting; lack of germplasm insufficient quantity and/or
quality or at accessible prices; market limitations, including but not limited to the lack of
development of markets for environmental services; the combination of free access to forest
frontiers and insecure land tenure; and lack of supporting systems (technical support, credit).

Output 2 will work on improved management and technical options, decision support tools and
innovative institutional arrangements to allow Amazon farmers and communities to adopt
Sustainable Land Use Systems (SLUS) for enhanced ecosystem services provision in deforested
and degraded areas.
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Research and development have produced the building blocks of sustainable land use systems.
Technological innovations may well be a part of appropriate future sustainable systems. Such
innovations, however, need to be adapted to particular conditions and geographical areas. For
innovations to be successfully disseminated, local key constraints to adoption need to be identified
through participatory natural resource management research. Such research must contribute to
targeting related policies and institutional arrangements. Incentive-based policy approaches can
contribute to the adoption of sustainable land use, but must be designed properly to integrate
with existing policies and avoid adverse side effects.

Adoption of many SLUS depends on available seed or germplasm for multi-purpose trees, forages,
legumes, and crops. As one of its priorities, the Program will develop improved germplasm for a
selection of Amazon agroforestry (fruit and timber tree) species through participatory
domestication, and disseminate them to farmers through enhanced germplasm supply systems
and improved agronomic techniques. This work will be led by ICRAF.

Targeted project and policy design requires knowledge about the temporal and spatial distribution
of ecosystem services, the feasibility of project and policy implementation, as well as the benefits
that local populations and the society can derive from them. The Amazon Ecoregional Research
Program will contribute to harnessing the value of publicly available spatial information on
management options for SLUS and for enhanced provision of ecosystem services by developing an
online interface for the analysis of spatial data according to regional research priorities. This
target will be jointly developed with the CIAT Decision and Policy Analysis program.

Alignment to CGIAR Priorities: 4A: Promoting integrated land, water and forest management at
landscape level; 4D: Promoting sustainable agro-ecological intensification in low- and high-
potential areas;

Output 3: Enhanced benefits from forests for livelihoods and the environment

Description: Forests and forest resources provide livelihoods for current forest dwellers and a
temptation for loggers, ranchers, and perhaps future biofuel crop producers. Much of the Amazon
forest is populated by indigenous and traditional populations and agricultural settlers with
different degrees of dependence on forest resources. Increasing the direct benefits derived from
forests by the local population is an important step towards reducing its loss. The challenge faced
by the Amazon Ecoregional Research Program will be to add value to standing forests by
supporting forest dependent local livelihood strategies and related policy programs through
targeted comparative research and regional knowledge exchange.

Output 3 will work on assessment methods and decision support tools to enhance benefits from
forests for the livelihoods of Amazon smallholders and traditional communities and to the
environment. This work will be led by CIFOR.

Multiple-Use Forest Management (MFM) has been envisioned as a promising and more balanced
alternative to timber-dominated strategies of forest use. However, in practice, it is not a dominant
strategy and is often a marginal activity in forest sectors. Under the right conditions MFM could
diversify forest use, broaden forest productivity and provide incentives to maintain forests. The
Amazon Ecoregional Program, in partnership with other national and international organizations,
will conduct a basin wide assessment to identify how MFM has been promoted or hindered and
describe the factors leading to the observed outcome. Among other outcomes, this effort will
provide recommendations and strategic future steps for policies and approaches to promote MFM.

Alignment to CGIAR Priorities: 3D: Promoting sustainable income generation from forests and
trees; 5D: Improving research and development options to reduce rural poverty and vulnerability;
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Output 4: Fair, financially attractive market value chains for Amazon products

Description: Research for development will focus on removing constraints and identify
opportunities for the development of new and existing value chains of Amazon products. This will
involve research on product development and diversification as well as on benefit distribution in
Amazon value chains. Products from forests and from deforested or degraded lands have the
potential to improve the welfare of Amazon communities if appropriate products can be identified
and developed, if seed and germplasm systems can be established, and if market value chains can
be developed. Integration of such products in sustainable land use systems (SLUS) can have
positive impacts in terms of environmental services. Output 3 will work with this market
innovation focus to develop products (e.g., tropical fruits and fruit products, non-timber forest
products, agricultural outputs, sources of bio-fuels and seed and germplasm needed in SLUS and
systems (e.g., forest, agroforestry, agro-silvo-pastoral) to produce those products. The central
area of concern for this output will be establishing innovative, successful ways to facilitate market
value chain development, with close links with Bioversity and CIAT’s Tropical Fruits program.

Output targets over the next two years include the generation of a focused approach for value
chain development for the realization of the economic potential of Amazonian fruit tree and non-
timber forest products, specifically for peach palm (Bactris gasipaes), aguaje (Mauritia flexuosa),
camu-camu (Myrciaria dubia), cupuazu (Theobroma grandiflorium) and ungurahui (Oenocarpus
bataua). In 2011 it is expected to develop best practices for improved knowledge management
and innovation systems for enhanced participation of Amazonian poor and vulnerable smallholder
communities in agro-enterprises exploring new products developed from these selected Amazon
fruit tree species.

Alignment to CGIAR Priorities: 3A: Increasing income from fruit and vegetables; 5B: Making
international and domestic markets work for the poor;

Alignment to CGIAR Priorities

The AI-EP agenda supports the CGIAR’s core mission of improving the livelihoods of low-income
people in developing countries by reducing poverty, food-insecurity, malnutrition, gender
inequality and child mortality; and by fostering better institutions, policies, and sustainable
management of natural resources. Research outcomes of the AI-EP will directly contribute to the
achievement of MDG1 (Reduction of Poverty and Hunger), MDG7 (Ensure Environmental
Sustainability), and MDG8 (Development of a Global Partnership for Development). The Al-EP
agenda is aligned with the CGIAR Science Priorities, and particularly with Priority Area 3 (Reducing
Rural Poverty through Agricultural Diversification), Priority Area 4 (Poverty Alleviation and
Sustainable Management of Water, Land, and Forest Resources), and Priority Area 5 (Improving
Policies and Facilitating Institutional Innovation to Support Sustainable Reduction of Poverty and
Hunger). Outcome Lines 1 and 2 are closely aligned to Priority 4A: Promoting integrated land,
water and forest management at landscape level, and Priority 4D: Promoting sustainable agro-
ecological intensification in low- and high-potential areas. Outcome Line 3 is closely aligned to
Priority 3D: Promoting sustainable income generation from forests and trees, and Priority 5D:
Improving research and development options to reduce rural poverty and vulnerability. Outcome
Line 4 is closely aligned to Priority 3A: Increasing income from fruit and vegetables, and Priority
5B: Making international and domestic markets work for the poor.

Impact Pathways by Output

Output 1: Mitigation and adaptation to climate change

The overall expected outcomes of work on mitigation are the adoption of appropriate sustainable
land use systems (SLUS) that provide positive impacts by increasing carbon (C) stocks through
increases in biomass and, eventually, in soil C; and by decreasing GHG emissions through avoided
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deforestation.

(1.1) Analysis of the carbon footprint of land use systems: Outputs will be methods for and the
measurement of C stocks associated with different land use systems, including sustainable
systems tested and developed by the AI-EP; and of GHG emissions associated with the conversion
of land use systems--e.g., the conversion of forest to slash-and-burn agriculture. The expected
outcomes will include the adoption of appropriate SLUS by smallholder and colonist communities
in the forest margins, and achieving this is expected to have positive impacts in terms of C and
decreased GHG emissions. Measurement techniques will be needed to institute PES schemes and
to measure impact of the SLUS themselves.

(1.2) Development of resilient land use systems to maintain and increase carbon stocks: This
work will be conducted in collaboration with Outcome Line 2, sustainable production on deforested
and degraded lands. Outcomes will be systems and adoption of systems that represent C stock
increases and reduction of GHG emissions due to avoided deforestation. Policy instruments will be
developed and promoted in collaboration with the Amazon Cooperation Treaty Organization so as
to foster this adoption. Impacts are thus the maintenance and increase in C stocks, reduced GHG
emissions, and positive welfare impacts from the more sustainable systems (including PES and
product market chain development).

(1.3) Development and testing of payment schemes for the management of ecosystem services
(PES), including the exploration of C market opportunities: This will be a central area of
innovation for the AI-EP, involving as partners CIFOR, ICRAF, NARS and other national agencies,
with outcomes including adoption of schemes to reward local communities for adoption of
practices that diminish GHG emissions and systems that increase C stocks; and enhanced
effectiveness of organizations working on rights and compensation for environmental services.
Impacts are essentially the same as those for 1.2: maintenance and increases in C stocks;
reduced GHG emissions; and welfare gains to local communities via PES.

(1.4) ldentification and application of international instruments that can reduce deforestation and
forest degradation: This innovation area is expected to produce analyses of policy options and the
promotion of a “policy value chain” that favor adoption of SLUS and of Al advocacy in support of
appropriate policy instruments. The overall expected outcome of work on adaptation is adoption of
appropriate SLUS that provide positive impacts in terms of people’s and communities’ abilities to
maintain and increase their welfare in the face of climate change. Welfare gains are expected
through PES generated by adoption of SLUS and through financial gains made from product and
market chain development generated from the SLUS. Impacts stemming from adoption of
appropriate SLUS will again be maintenance and increase in C stocks; and reduced GHG
emissions.

(1.5) Examination of current mechanisms used to cope with risk: This innovation area will provide
the outcome of understanding how communities have used their traditional knowledge to face risk
related to production activities. Impact will be indirect: a building block to help in the development
of local and national mitigation policies and programs.

(1.6) Testing of innovative community based fire management: Accidental and uncontrolled fire
will be one of the more difficult problems people will face as the Amazon dries and heats up due to
CC. The AI-EP will work with communities to develop fire prevention and management methods.
While less fire will mean a decrease in GHG emissions, more important will be maintenance of the
productive systems on which communities’ livelihoods depend.

(1.7) Testing of adapted germplasm and land use systems (in collaboration with Outcome Line 2):
The outcome of this innovation area will be critical to success: development, testing, and adoption
of appropriate SLUS that are adapted to the future hotter and drier conditions of the Amazon.
More drought and heat adapted crops, varieties, and products will be needed. Successful
germplasm development and systems adoption will have the positive impact of sustaining the
livelihoods of the peoples of the Amazon.

(1.8) Work with local and national governments on appropriate adaptation programs: The Al-EP
will have to work closely with local and national governments as they develop programs and
policies to help those negatively affected by CC. Outcomes will be that local and national
governments formulate and then enforce programs and policies that lessen the negative effects of
CC on Amazon communities. The impact would again be the maintenance of livelihood systems on
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which the peoples of the Amazon rely.

Output 2: Adoption of sustainable land use systems in deforested and degraded areas
Outcome Line 2 will primarily operate at national and sub-national level, with impacts at all levels.
At the local level, i.e. in priority intervention zones, we envisage the following outcomes:

(2.1) Selection and adoption of SLUS and implementation of appropriate adaptive research.
(2.2) Improved germplasm supply; initiation of programs based on improved national technical
capacity.

(2.3) Local policies (e.g. at state and regional government levels) formulated or reformulated.
(2.4) Innovative reward for environmental services schemes instituted.

(2.5) New practices and approaches to dissemination and scaling-up adopted.

The outcomes listed will produce the following impacts at local and national levels:

- Land use systems that prevent and reverse environmental degradation and that sustain
environmental services; and

- More resilient livelihoods, including more stable incomes and greater food security

At regional and global levels, in addition to the aggregate of the local and regional impacts, the
following emergent impacts will be produced:

- Enhanced biostability of Amazonian ecosystem;

- Reduction in global levels of greenhouse gas emissions

The achievement of these outcomes and impacts would also rely on the broader Al Consortium
(i.e. as distinct from Al-EP) adding an explicit policy advocacy and dialogue component to its
remit.

Output 3: Enhanced benefits from forests for livelihoods and the environment

The “forest” Outcome Line will provide outcomes at the sub-national, national, and regional levels;
and impacts at all levels from local to global. Several outcomes and impacts of the three sub-
components are expected.

The sub-component working on the potential of underutilized forest species and populations will
have the outcomes, first, of the dissemination of appropriate forest seed and germplasm; and of
associated needed knowledge for the management of such germplasm; and, second, of the
marketing of a wider range of forest products. The expected impacts of use of underutilized forest
species would be greater income stability resulting from greater marketed product diversity; and
increased income of forest resource users.

The sub-component of multiple and diversified forest use and management seeks the outcome
that stakeholders recognize and support such management. In this case, stakeholders are policy
makers, NGOs, foresters/forest managers, and end users. Impacts would be the maintenance of
environmental services in terms of biodiversity and carbon stocks; and improved, more stable
livelihoods of end-users.

A third sub-component would examine the issue of resource access and use. Outputs would be
innovative systems that build on the traditional use rights of forest communities in the
establishment of more formal land tenure and resource access rights. The expected outcomes
would be increased and improved stewardship of forest resources and lands by local communities;
and such stewardship would be expected to maintain and enhance the provision of environmental
services.

Output 4: Fair, financially attractive market value chains for Amazon products

(4.1) ldentification, ex ante impact analysis and targeting of potential products, especially but not
limited to high value crops. Outputs are to include identification and characterization of potential
products, spatial and socio-economic targeting of geographical areas, communities, and expected
markets, and ex ante impact analysis. Impacts will be positive in terms of welfare if successfully
developed, targeted, and marketed; and if positive investments in failures are avoided.

(4.2) Product development and seed and germplasm management. Outcomes will include product
development, including domestication and selection, and development of appropriate seed and
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germplasm systems. Positive welfare impacts will be obtained as new, marketable products are
developed and if people have access to affordable needed seed and germplasm (and if market
value chains are successfully developed, below).

(4.3) Production in SLUS. As an important outcome, crops, trees or other planted products, and
forest products will be integrated into SLUS. Positive welfare impacts will be derived from
production in sustainable systems. Positive environmental impacts are expected from these more
intensive, often tree- and perennial crop based diverse systems.

(4.4) Market value chain development. The crucial outputs are methods to facilitate equitable,
sustainable market value chains; and the development of the chains themselves in target
communities. Outcomes will depend on intended users overcoming the constraints and taking
advantage of the opportunities listed in the rationale. The innovation area will have to deal with
information management, negotiation along value chains, problems of infrastructure, developing
continuous production and economies of scale, product standards and quality control, resources
access and land tenure, and financial mechanisms. Positive welfare impacts will be derived in
terms of income, income stability, employment creation, and value added. Social and human
capital gains will accompany successful market chain development and participation.

International Public Goods by Output

Output 1: Mitigation and adaptation to climate change

(1.1) Analysis of the carbon footprint of land use systems: Carbon balances can be accurately
determined, but doing so is usually costly and not adapted to the practical concerns of evaluating
different land use systems in terms of C and of basing systems of PES on such measurements.
The knowledge gap is a practical system of measurement that can be implemented by national
partners and that provides fair and transparent decision support data. The basics of such a system
would be an IPG.

(1.2) Development of sustainable land use systems to maintain and increase carbon stocks: Such
land use systems have been developed; but adoption is constrained by a number of factors
(discussed in Outcome Line Al-2). Briefly, because adoption of SLUS represents land and resource
use intensification, rational resource users will clear new forest areas if the land frontier is open
and if security of tenure is lacking to the point that intensification cannot be privately justified.
The knowledge gaps involve the policy instruments to close the forest frontier and to increase the
private returns to intensification. Development of such instruments will constitute and important
IPG.

(1.3) Development and testing of payment schemes for the management of ecosystem services
(PES), including the exploration of carbon market opportunities: Once changes in the flow of
environmental services can be practically measured, the question remains that of how to
compensate land users for private investments made for public benefit. The basics of such a
system will constitute an important IPG.

(1.4) ldentification and application of international instruments that can reduce deforestation and
forest degradation: ldeas regarding sound policy are not lacking. Just as for forest product
development, the real key is how to facilitate the formation of a “policy value chain” that spans
from policy recommendations based on wide stakeholder consultation, to policy and program
development, and to effective and equitable implementation. The method to facilitate such a
policy value chain would comprise a significant IPG.

(1.5) Examination of current mechanisms used to cope with climate change risk: How do people
and communities currently cope with risk? Also, what is the perception of communities to current
CC? Do they perceive CC as a continuation of the historical climate variability they have
experienced or are they willing to change attitudes? Answers to these questions will help form the
basis of the development of risk mitigation strategies and policies.

(1.6) Testing of innovative community based fire management: Communities in most of the
Amazon will be threatened by more accidental and uncontrolled fires as temperatures rise and
climatic conditions become drier. How can people work together at the community level to reduce
fire danger and losses and minimize the intrusion of these fires into production forests or
otherwise protected forest areas?
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(1.7) Testing of adapted germplasm and resilient land use systems: The argument here is the
same as that for innovation area 1.2. The additional significant challenge question in this case is
will we be able to come up with germplasm, species, and crops sufficiently adapted to future
conditions that they will sustain Amazon peoples? The methods by which this question is positively
answered will constitute a globally important IPG.

(1.8) Work with local and national governments on appropriate adaptation programs: Local and
national governments and agencies will bear the brunt of helping Amazon communities face the
effects of CC. As in the area of international policy development, the key is again how to facilitate
the formation of a “policy value chain” that spans from policy recommendations based on wide
stakeholder consultation, to policy and program development, and to effective and equitable
implementation. The methods used to facilitate such a policy value chain would comprise a
significant IPG.

Output 2: Adoption of sustainable land use systems in deforested and degraded areas
(2.1) Technology targeting: Existing approaches and tools need to be applied for matching of
appropriate technologies to their application domains (in all dimensions, including integration with
local knowledge and conditions). There is also a need for site-specific adaptive research, which
can be guided by regionally-formulated protocols for technology adaptation.

(2.2) Germplasm supply systems: Adoption of many SLUS depends on available seed or
germplasm for multi-purpose trees, forages, legumes, and crops. The development of end-user
oriented seed systems will be a Program priority. Many Amazonian species have underutilized
potential for income generation and food security. Their use or marketability is limited by
germplasm availability, cost, and quality. Many wild and semi-domesticated species are also
threatened with genetic erosion due to deforestation. Due to the number of species involved and
their high genetic diversity, it is unlikely that national research institutions can offer an adequate
response to these problems. Approaches are needed that facilitate and enable local level action to
harness the potential of Amazonian plant biodiversity. These approaches must take into account
possible impacts of future climate change on relatively long-lived perennial crops.

(2.3) Policy research: SLUS generally imply land use intensification. The ‘pull’ of an open
agricultural frontier, however, discourages land use intensification, as does land tenure insecurity.
At present knowledge of appropriate policy approaches to these problems is lacking.

(2.4) Quantification of environmental services and mechanisms for their reward: Land-use
intensification can lead to an enhanced flow of environmental services, such as increased carbon
stocks, habitat provision for biodiversity, and water quality or quantity. Producer interest in
providing global environmental benefits is understandably minimal; but could be increased if they
could be rewarded for generating public benefits. Practical methods for measuring changes in
levels of environmental services related to specific land use systems in specific sites need to be
developed; and mechanisms for rewarding these increased flows need to be identified and tested.
(2.5) Support systems: Well-targeted technologies and adequate germplasm supply will not in
themselves secure widespread adoption. Establishment and maintenance of SLUS may require
investments beyond the reach of smallholders. Innovative approaches to meeting farmers’ needs
for initial financing--without trapping them in debt--are needed. Similarly, with diminishing public
technical support and extension, new ways of making producers aware of technological
innovations are needed.

Work under Outcome Line 2 will be aimed at generating IPGs, as outlined below.

IPG 2.1: Decision support tool (DST) for SLUS selection and for guiding local adaptive research.
The DST will be based on GIS and ex ante impact analysis of experience to date with SLUS and
will output (a) multidimensional (socioeconomic, biophysical, policy environment) application
domains, and (b) suggested areas for local adaptive research, based on user input of local
conditions, including information derived from local knowledge. The DST will be aimed at NARIs
staff and other providers of support to technology dissemination.

IPG 2.2: ‘Toolkit’ on approaches to local germplasm supply. Pilot local germplasm supply
initiatives will be implemented that include participatory improvement, domestication and seed /
plant supply. The toolkit will cover approaches to entrepreneurial organization for germplasm
supply, a decision support tool aimed at guiding improvement and domestication strategies, and
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will be aimed at NARIs staff and other providers of support to technology dissemination. ‘Best
practice’ recommendations will be drawn up based on these pilot projects.

IPG 2.3: Policy recommendations for specific Amazonian regions. Policy lessons on access and use
of land resources will be formulated based on Amazon-wide analysis. The process will be based on
exhaustive review of impacts of past experience, based both on published information and field
research. The policy recommendations will be formulated at different levels corresponding to
policy-makers at Amazonian, national and sub-national levels, in the latter case with reference to
specific countries / regions.

IPG 2.4: Toolkit for facilitating reward for environmental services of SLUS. This IPG will describe
approaches to practical measurement of changes in levels of environmental services at plot and
landscape levels and to institutional arrangements for securing rewards for smallholders engaged
in positively impacting SLUS. The research team will formulate simple criteria, indicators and
measurement variables that can be used to establish, within reasonable bounds of probability,
levels of change in environmental services, based on synthesis review, consultations with
organizations involved in basic research and comparative, coordinated field research
(observational studies). It will also test local institutional arrangements for securing rewards for
these services.

IPG 2.5: Lessons and recommendations on dissemination approaches. Research to generate this
IPG will analyze ‘success/failure stories’ drawn from diverse scenarios throughout the Amazon
basin. This analysis, informed by a wider literature analysis, will be used in the formulation of pilot
dissemination projects. The results of these pilot projects, together with the prior region-wide
analysis, will be used in the formulation of lessons and recommendations.

Output 3: Enhanced benefits from forests for livelihoods and the environment

(3.1) Underutilized forest species and populations: Promising species and their products need to
be characterized in terms of existing diversity and its potential, expected benefits and in terms of
constraints to development of products and of successful market chains. Research would then
address how to overcome such constraints, i.e., how to develop successful, transparent and
equitable value chains for the underutilized species. Formulation and subsequent implementation
of adequate complementary conservation strategies (ex situ/in situ) should assure current and
future use of the genetic resources.

(3.2) Multiple forest use and management: As mentioned, governance is at the heart of successful
forest management. This and the next area (i.e., Property rights and use) deal with influencing
policy makers. A first step is to discover how to get different stakeholders to embrace diversified
forest use and management as an overall strategy. Needed is the development of a
communication strategy that reaches and allows participation of all stakeholders. These outcomes
will contribute to the impacts of maintenance of ecosystem services and improved livelihoods of
stakeholders.

(3.3) Property rights and resource access: The challenge is for the AI-EP to discover ways to work
with government agencies responsible for controlling access and use of forest lands and
resources--ways that lead to practical and appropriate end user rights and responsibilities. The
Program will need to understand and then to build upon traditional systems of access and use
rights. The research question will be how to avoid the problems associated with common property
resource access, on the one hand, and how to provide incentives for sound management through
innovative forms of secure access and tenure, on the other. The expected impacts would be
increased investment in and care of forest resources with secure rights, and the maintenance of
forest ecosystem services.

Work under Outcome Line 3 will be aimed at generating IPGs, as outlined below.

IPG 3.1: How to successfully improve welfare through use of underutilized species. The promise of
underutilized forest species is seductive. There have, however, been few real successes. The IPG
in this case will be in generating lessons from successful cases supported by the AI-EP. The
lessons should deal with initial product identification, product and market value chain
development based on new local, regional, and global opportunities. Lessons should also consider
past failures in an attempt to not repeat them. Appropriate conservation actions will assure
current and future use of the existing diversity.
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IPG 3.2: How to facilitate adoption of a unified vision by multiple stakeholders. The innovation
area will try to have multiple forest stakeholders accept and adopt a somewhat singular vision of
multiple and diversified forest use and management. The IPG will be in discovering ways to make
this happen. Analysis of potential impact pathways will be needed.

IPG 3.3: How to improve systems of resource access and land tenure that promote improved
stewardship while avoiding problems of common access resource use. Work on innovative
systems of rights and responsibilities regarding forest lands and resources will initially be
conducted at pilot areas. Workable lessons learned that can be applied to wider areas within the
Amazon (and elsewhere) will form a set of valuable IPGs.

Output 4: Fair, financially attractive market value chains for Amazon products

(4.1) Product identification, ex ante impact analysis and targeting: Are there products from the
Amazon awaiting discovery, development, and market chain development? Numerous projects
have tried and failed to develop and market new products. Can the AI-EP combine its overall
multi-foci approach to support successful market chain development? Positive methods to do so
will constitute a much needed IPG.

(4.2) Product development and seed and germplasm management: It is known that products like
tropical fruits need selection or domestication, propagation, and availability of seed and
germplasm to potential producers. This area is a necessary but insufficient pre-condition to
market chain development.

(4.3) Production in SLUS: Can new Amazon products fit into SLUS such that both welfare and
environmental impacts are positive? This is not simple: SLUS imply land use intensification and
higher private investments with some of the hoped for benefits being global rather than local and
private in nature. How can trade-offs be recognized and successfully balanced? How to
successfully address trade-offs would provide a much needed IPG.

(4.4) Market value chain development: Quite simply, how can the numerous constraints to
successful market value chain development be overcome? How can new opportunities be
successfully factored into such development? Because success will depend on all of the Outcome
Lines of the AI-EP, it is the development of a holistic, systems approach involving from PES to
resource access rights to plant domestication to market chain development that will result in a key
IPG.

Elaboration of Partners Roles

Partnerships and Collaboration

Through leadership of its CGIAR member centers, the AI-EP promotes the participation of member
institutions of the Al Consortium in collaborative research activities implemented through the
Program. The Al Consortium provides a platform for collaborative research and development by
institutions working in the Amazon region. Scientists and development practitioners in seven
countries of the Amazon participate in the Al. Formed and led by national and international
research centers, the Al fosters broader collaboration between the member organizations and civil
society organizations.

Initial participants of the Al Consortium were four CGIAR research centers: CIAT, CIFOR, ICRAF
(World Agroforestry), and IPGRI (Bioversity International); a regional development organization:
Instituto Interamericano para la Cooperacion Agricola (I1ICA); and the National Agricultural
Research Institutions (NARIs) of Bolivia, Brazil, Colombia, Ecuador, Peru and Venezuela. In the
over four years after the formal establishment of the Consortium in 2004, the Al Steering
Committee has invited national and local organizations representing diverse stakeholders involved
in the sustainable development of the Amazon, including Suriname. By early 2009, the following
28 institutions are members of the Al Consortium (in addition to the four CGIAR centers):

A new cooperation agreement is currently being formalized for the Al Consortium.
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Country

Organization

Bolivia

Instituto Nacional de Innovacién Agropecuaria y Forestal (INIAF)

Centro de Investigacion Agricola Tropical (CIAT)

Universidad Autonoma de Pando (UAP)

Universidad Auténoma del Beni (UAB)

Instituto para el Hombre, Agricultura, Ecologia (IPHAE)

Fundacién para el Desarrollo Tecnoldgico, Agropecuario y Forestal
del Tropico Himedo (FDTA-TH)

Brazil

Empresa Brasileira de Pesquisa Agropecuaria (EMBRAPA)

Instituto de Pesquisas da Amazonia (INPA)

Universidade Federal do Para (UFPA)

Universidade Federal Rural da Amazoénia (UFRA)

Colombia

Instituto Amazonico de Investigaciones Cientificas (SINCHI)

Universidad de la Amazonia (UNIAMAZONIA)

Instituto de Investigacion de Recursos Biolégicos Alexander von
Humboldt (I1vH)

Ecuador

Instituto Nacional Auténomo de Investigaciones Agropecuarias
(INIAP)

Instituto para el Ecodesarrollo Regional Amazénico (ECORAE)

Peru

Instituto Nacional de Innovacion Agraria (INIA)

Instituto de Investigaciones de la Amazonia Peruana (11AP)

Universidad Nacional de Ucayali (UNU)

Universidad Nacional Agraria de la Selva (UNAS)

Universidad Nacional Amazénica de Madre de Dios (UNAMAD)

Fundacién Pronaturaleza

Instituto de Cultivos Tropicales (ICT)

Venezuela

Instituto Nacional de Investigaciones Agricolas (INIA)

Servicio Autbnomo Centro Amazoénico para la Investigacion y
Control de Enfermedades Tropicales Simon Bolivar (SACAICET)

Universidad Nacional Experimental de Guyana (UNEG)

Suriname

Center for Agricultural Research in Suriname (CELOS)

Regional

Asociacion de Universidades Amazoénicas (UNAMAZ)

Amazon Cooperation Treaty Organization (ACTO)
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Logical Framework

Output 1

Target 2010: Capacity

Target 2010: Practices

Outputs

Intended Users

Mitigation and adaptation | Policy makers from global to

to climate change

local levels; local
government agencies;
development planners.
Regional organizations
(ACTO); regional and global
policy development agencies
(1DB, IDRB). Natural
resources, forestry and
livelihood specialists.
Research and development
partners: non-governmental
organizations active in
forests & livelihoods.
Community-based
organizations. National
Agricultural, Forestry and
Agroforestry Research

Institutes, forestry
agencies.

Recommendation for cost-
effective and equitable
reduced emissions from
deforestation and
degradation (REDD)
strategies developed and
disseminated in at least one
Amazon country.

Research and policy
recommendations to reduce
the vulnerability of local
rural economy segments
and selected land use
systems (e.g. agroforestry,
silvopastoral systems) to
climate risk, specifically
through the prediction and
evaluation of climate change

QOutcome

(a) Adoption of appropriate
sustainable land use
systems (SLUS) that provide
positive impacts by
increasing carbon (C) stocks
through increases in
biomass and, in soil C; and
by decreasing GHG
emissions through avoided
deforestation

(b) Adoption of appropriate

Impact

(a) Maintenance and
increase in C stocks,
reduced GHG emissions, and
positive welfare impacts
from the use of more
sustainable systems;

(b) Development of local
and national mitigation and
adaptation policies and
programs that contribute to
sustaining the livelihoods of
Amazon farmers and
communities
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Target 2011: Practices

Output 2

Target 2010: Capacity

Outputs

impact on agroforestry
species in the Peruvian and
Ecuadorian Amazon

Framework including
principles, criteria,
indicators and verifiers for
baseline assessments and
monitoring of carbon stocks
is validated through pilot
locations in Amazonian
countries, addressing
voluntary mechanisms and
alternative C markets

Adoption of sustainable
land use systems in
deforested and degraded
areas

Improved networking,
sharing of and access to

information on management

options for SLUS and for
enhanced provision of ES

Intended Users

Policy makers from global to
local levels; local
government agencies;
development planners.
Regional organizations
(ACTO); regional and global
policy development agencies
(IDB, IDRB). Sustainable
land use systems’
specialists; NGOs active in
sustainable land use
systems. Community-based
organizations. Governmental
extension systems and
private service extension
providers. National
Agricultural, Forestry and
Agroforestry Research
Institutes. National land
management and soil
fertility programs and
projects.

QOutcome

(a) Principles, methods and
practices developed for
improved land use systems
in the Amazon;

(b) Policy, research and
development communities
are aware of the quality and
extent of information
available, and on gaps in
information and knowledge
on the determinants of ES
provision;

(c) Local practitioners use
approaches for practical
measurement of changes in
levels of ES at plot and
landscape levels;

(d) Innovative institutional
arrangements in place to
secure rewards for
smallholders engaged in
positively impacting SLUS.

Impact

(a) Land-use systems to
prevent and reverse
environmental degradation
and sustain environmental
services at local and
national levels; (b) more
resilient livelihoods, with
more stable incomes and
greater food security; (c)
Enhanced biostability of the
Amazonian ecosystem; (d)
Reduction in global levels of
greenhouse gas emissions.
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Target 2010: Materials

Target 2011: Practices

Output 3

Outputs

among researchers,
practitioners and farmer
organizations in Amazon
countries

Improved germplasm for
prioritized Amazon
agroforestry species
developed through
participatory domestication
and disseminated to farmers
through enhanced
germplasm supply systems

Rapid appraisal tools for
agrobiodiversity, watershed
functions, C stocks, and soil
quality at landscape scale
adjusted and validated to
the Amazon context to
support multi-stakeholder
dialogue on SLUS

Enhanced benefits from
forests for livelihoods
and the environment

Intended Users

Policy makers from global to
local levels; local
government agencies;
development planners.
Regional organizations
(ACTO); regional and global
policy development agencies
(IDB, IDRB). Natural
resources, forestry and
livelihood specialists.
Research and development
partners: non-governmental
organizations active in
forests & livelihoods.
Community-based
organizations. National
Agricultural, Forestry and
Agroforestry Research
Institutes, forestry
agencies.

QOutcome

(a) Strengthened regional
networks and institutions
through joint, collaborative
research;

(b) Improved understanding
of the extent to which
Amazon natural resources
contribute to poverty
alleviation and livelihood
enhancement;

(c) Improved understanding
of the opportunities and
risks associated with
integrating agroforestry and
smallholder agriculture in
the Amazon into landscape
approaches to natural
resource management and
rural livelihood security

Impact

(a) Data and reports are
used by governments and
development agencies to
inform investment decisions
at local, country, regional
levels, and beyond;

(b) Research findings linked
into improved natural
resource management at
farm and landscape level in
diverse Amazonian
contexts;

(c) Local communities
empowered to sustain these
efforts.
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Target 2010: Capacity

Target 2010: Practices

Target 2010: Practices

Target 2010: Other kinds of
knowledge

Outputs Intended Users

Solid regional network of
research and development
organizations having
produced a reliable dataset
on Amazon smallholders’
dependency on
forests/agroforests, built
through household and
community surveys of a
sample of 2,200 households
in 14 research sites of
Bolivia, Brazil, Colombia,
Ecuador, Peru, Suriname
and Venezuela

Livelihood strategies and
dependency on forests,
agroforests and agriculture
in 14 Amazonian sites
comprehensively assessed
through qualitative and
quantitative methods, and
research framework
developed to comparatively
examine resource
constraints and livelihood
opportunities for
smallholders and
communities in Amazonian
forested landscapes

Comparison and
identification of workable
forest tenure models for
supporting sustainable
livelihoods and resource
management

Impact of logging on
livelihoods — long-term
implications of logging on
NTFP consumption

QOutcome

Impact
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Target 2011: Materials

Output 4

Target 2010: Capacity

Target 2010: Practices

Outputs

Assessment of the potential
of three Amazonian palm
species to enhance the
benefits of local population

Fair, financially
attractive market value
chains for Amazon
products

Value chain development
approach generated for the
realization of the economic

potential of Amazonian fruit

tree and NTF products:
framework developed for
five Amazonian fruit tree
species (aguaje, camu-

camu, peach palm, cupuazu,

and Ungurahui).

Clean production practices
developed for peach palm
production in humid forest

Intended Users

Development planners.
Market specialists;
university professors.
Research and development
partners: non-governmental
organizations active in value
chain development.
Community-based
organizations. Private
sector, agro-enterprises.
Governmental extension
systems and private service
extension providers.
National Agricultural,
Forestry and Agroforestry
Research Institutes.

QOutcome

Enhanced and highly
organized value chains of
Amazon fruit tree species
and non-timber forest
products, supported by
improved approaches,
germplasm and
management practices.

Impact

(a) Economic benefits to
smallholders through higher
yield and greater product
demand for priority species;
(b) Wider application to
other Amazon species of the
model generated;

(c) Rehabilitation of
deforested or degraded
areas through the
implementation of perennial
production systems;

(d) Agricultural stabilization
and deforestation reduction
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CIAT-LAC4: Decision and Policy Analysis Program

Project Overview and Rationale

The Decision and Policy Analysis program focuses on providing policy relevant research outputs
around 4 thematic areas where significant demand exists in Latin America. These are ecosystem
services and benefits to the poor, climate change and building of resilience into agricultural
systems, design of pro-poor and equitable supply chains in a dynamic world, and impact
targeting, facilitation and assessment. While being thematically diverse, the underlying research
processes within the research program are quite similar, namely spatial and economic analyses.
The program strongly believes in the power of information for making better decisions about
agricultural and natural resource investments, from the farm- to the global- level. Through
partnerships with key stakeholders, the provision of information and policy recommendations on
these key thematic areas can contribute to outcomes in both research and development which
enhance livelihoods and improve the management of natural resources in agroecosystems.

Specifically, the outputs of this program are:

Output 1: Impact assessment for targeting, documenting and increasing the effectiveness of
research and development

Output 2: Managing ecosystem services to the benefit of the rural poor

Output 3: Understanding impacts of climate change in order to identify adaptation pathways for
the rural poor

Output 4: Pro-poor supply chains in highly dynamic markets

This program is born out of the Agroecosystems Resilience Project from the 2009-2011 MTP. The
MTP presented here is a modified version of the program which has been realigned based on the
new Strategic Directions of CIAT, which acknowledges the importance of Latin America and
promotes the concept of eco-efficient agriculture. The themes contained within this research
program represent both research areas where there is significant demand from Latin American
institutions (public and private), and where CIAT has some comparative advantage.

Although the focus is on Latin America, the program also aims to transfer experiences to other
continents, as well as engage in global-scale research which suits the demands of Latin America
as well as other tropical regions. An example of the types of knowledge and tools which we
envisage being transferable include the design and implementation of payment schemes for
environmental services, which are currently undergoing a revolution in Latin America, and from
which model cases could serve as examples for establishing such schemes in Asia and Africa.

Outputs Description

Changes from Previous MTP

Output 1 and 3 remain as a continuation of output 1 and 2 from the 2009-2011 MTP. Outputs 2
and 4 are new outputs for the 2010-2012 MTP, and have been selected as key issues for Latin
America where CIAT can play an important role in the generation of new knowledge and guidance
on policy issues. Output 4 was formally contained in the Linking Farmers to Markets program of
the 2009-2011 MTP, and has been moadified in focus to fit more closely with this program, taking a
more policy-focused alignment towards addressing the issues surrounding international markets
and the poor in Latin America.

Output 1: Impact assessment for targeting, documenting and increasing the
effectiveness of research and development
Output 1 in essence remains the same as Output 1 from the Markets, Institutions and Livelihoods
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project from the 2008-2010 MTP. However, it has evolved since this time last year with greater
clarity in the long-term strategy. Hence, the specific outputs for 2009 remain the same as in the
2008-2010 MTP for Markets, Institutions and Livelihoods, but there are a number of new specific
outputs for 2010 onwards. Specifically, the output target on “An assessment of the potential of
payment for environmental services generated from agriculture to both improves the environment
and rural livelihoods” (previously a 2010 output) has moved to Output 2 of this project, where the
work on ecosystem services is explicitly within the strategy. Three new specific outputs have been
added, which develop methods for mapping extrapolation domains, and institutional analyses of
water and poverty issues in the Andes included.

Output 2: Managing ecosystem services to the benefit of the rural poor

Output 2 was included for the first time in the 2008-2010 MTP under the Markets, Institutions and
Livelihoods project as Output 5. The three outputs for 2009 and 2010 remain, and six new output
targets have been added across the three years of this MTP as this area of research is becoming
increasingly important within CIAT and indeed globally.

Output 1: Impact assessment for targeting, documenting and increasing the
effectiveness of research and development

Description: This output refers to both internal reflections on CIAT’s impacts, through ex-ante and
ex-post impact assessments, but also to the support of other research and development programs
with impact targeting through spatial, economic and institutional analyses (impact mapping). This
output takes advantage of CIAT’s considerable collection of environmental, agricultural and socio-
economic data to develop both new methods and apply existing methods to target R&D
interventions, and to evaluate potential benefits and strategies for the deployment of new
agricultural technologies. Some of the new methods developed under this output include the
continued development of methods for the identification of environmental niches for crops, and
extrapolation domain analyses for supporting technology transfer.

The Program is also developing methodologies for maximizing impact during and after the life of
R&D projects. This includes the development and application of Participatory Impact Pathway
Analyses (PIPA), and the use and promotion of novel ICT/KM tools for enabling broader inclusion
of partners, and dissemination of research results beyond the standard research networks. This
research support service generates IPGs in itself in terms of methodologies, but also maximizes
the impact and generation of IPGs in other R&D projects within and outside of the CGIAR system.

Specific developments in this output for the next two years include the development of meta-
databases of phenotyping trials, which together with extrapolation domain analyses will facilitate
the targeted deployment of new drought-tolerant varieties developed by the GCP and other CGIAR
Centre breeding programs. Work is also underway to improve knowledge of key pests and
diseases of CIAT mandate crops, including cassava diseases. The work includes the development
of predictive maps for pest distribution, permitting greater understanding of the environmental
drivers of pest presence and pressure, and linking this with socio-economic analyses of affected
communities can inform research programs on the best-bet research strategies for mitigating
negative impacts.

Alignment to CGIAR Priorities: 5A: Improving science and technology policies and institutions; 5C:
Improving rural institutions and their governance; 5D: Improving research and development
options to reduce rural poverty and vulnerability;

Output 2: Managing ecosystem services to the benefit of the rural poor

Description: Large and reliable harvests depend upon ecosystem services. Fertile soils, ample
water, and healthy biodiversity are beneficial inputs to agricultural production. These inputs also
reflect the potential of ecosystem services. Degradation of natural resources is common in Latin
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America and throughout the world. Pressures to earn money in the short-term prevent longer-
term sustainable land management practices. Trees are cut; soils erode; water sources dry out.

Nevertheless, some people may be willing to help pay the costs of sustainable management
practices. Carbon in vegetation and roots has value; avoiding soil erosion saves costs
downstream; communities and cities want reliable water. Farmers may be willing to change their
practices if the money is right. But who would be willing to pay? What investments are required?
How effective are the changes in management?

The sustainable management of ecosystem services is a critical component of eco-efficiency in
agriculture, and has direct implications for bringing direct and indirect benefits to the rural poor as
both net users and providers of several ecosystem services. In Latin America there is considerable
demand for research on the best means of managing ecosystem services, especially through the
use of novel payment schemes (PES). This output therefore has two major areas of focus. Firstly,
the output looks to analyze cases across the Andes and Amazon and extract lessons for what
policies work for promoting the conservation and sustainable use of ecosystem services to the
benefit of the poor, and secondly the output develops specific tools and methodologies for
quantifying ecosystem service flows and valuing them to a variety of stakeholders across
institutions and landscapes. Both these focus areas aim at increasing the success rate of payment
schemes through learning what contributes to successful, long-term schemes, and ensuring that
schemes are established with realistic goals, and that all stakeholders in the scheme have access
to information about the costs and benefits of implementing it.

The output focuses primarily on water-related services and carbon-based services as these are
both critical resources under the current environmental outlook, and services for which both
demand and formal markets exist for the establishment of payment schemes. However, other
ecosystem services (e.g. biodiversity) are also considered when relevant through the bundling of
multiple services.

This output is currently exclusively based in Latin America, although significant potential for
transfer of lessons from Latin America to other regions exists, starting with Asia and then moving
on to Africa.

Alignment to CGIAR Priorities: 4A: Promoting integrated land, water and forest management at
landscape level;

Output 3: Understanding impacts of climate change in order to identify adaptation
pathways for the rural poor

Description: As in most areas of the tropics, climate change is expected to have profound impacts
on the agricultural sector in Latin America. Research efforts need to be targeted, and adaptation
mechanisms in the field and along supply chains need to be identified, developed and
implemented. CIAT is uniquely positioned to combine strong modeling capacity with explicit
knowledge of agricultural systems and livelihood strategies to identify the threats that climate
change poses to tropical agriculture, and identify how research and development should respond.

This output aims at developing methods and tools for evaluating the impacts of climate change on
crop productivity and livelihood strategies, and evaluating a range of adaptation options for
confronting future changes in climate. The output focuses on the next 15 years, rather than
providing long-term estimates of changes, and envisages the key users of the research products
as researchers themselves, international and national level policy makers and development
agencies looking to promote adaptation pathways for rural communities.

Some examples of specific outputs from this area of work include the development of breeding
strategies for CIAT mandate crops and other key crops for the next 15-20 years. Breeding
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programs take time, and hence the products of research decisions made today are likely to be
released under different climate conditions. Coupling of climate change scenarios with sound crop
suitability and productivity modeling can identify the main challenges facing each crop, and when
combined with socio-economic datasets on poverty, population and nutritional characteristics,
concrete breeding strategies can be developed which will help adapt agricultural systems to a
future climate. Other examples include the development of suitability models for a variety of
crops, and national and continental level analyses of the changing geography of crop adaptation
to inform policy and development interventions. Some specific adaptation options such as the
development of sound scientific means of establishing weather insurance schemes are also
envisaged under this output.

Much of the modeling in this output is applicable globally, although specific evaluation of
adaptation options are primarily focused on Latin America, especially Central America and the
Caribbean where significant increases in temperature and reduction in rainfall is predicted.

Alighment to CGIAR Priorities: 5D: Improving research and development options to reduce rural
poverty and vulnerability;

Output 4: Pro-poor supply chains in highly dynamic markets

Description: We know that under the right conditions, better information and skills that lead to
better net returns can drive scalability and technology adoption. We know each case is different
and that markets are dynamic and that understanding these markets is difficult. We need to
understand how to get the biggest, widest, most equitable impact from our interventions. We
believe market access holds many of the keys to driving success and hence scalability.

Improved information and knowledge management in supply chains can contribute to increased
and sustained participation of small farmers, rural laborers and small scale rural entrepreneurs in
profitable markets. Increased income also becomes a driver for other innovations including
farmers’ adaptation and adoption of new technologies and their investment in their natural
resource base. Research helps answer the question of how best to leverage market linkages to
achieve growth for diverse members of rural communities and make small farmers attractive
partners to large buyers. Market linkages vary across LAC and the tropics in terms of products
(staple commodities and high value crops such as tropical fruits), markets (local, regional,
national and international), trading relationships (supply chains and value chains), and public and
private policies. IFPRI analysis predicts that staple food crops meeting growing urban markets are
likely to benefit the largest number of the poor, while higher value crops represent a different
strategy likely to reach smaller numbers of more specialized small holders.

Market linkages set the agenda for most commodity and social science research, and
understanding them will be important to many institutions in LAC and elsewhere. In both staple
commodities and high value crops, markets guide the existence of and need for technology
development, spatial analysis, rural institutions and organizations, and innovative public and
private policies. Knowledge of what crop or variety to grow where, for what market, with what
production technology and when, is critical to all members of the supply chain. Business models
that effectively and profitably link small holder families and their organizations to other private
sector actors in a sustained fashion are crucial.

This output aims to develop business models and public- and private- policy guidelines for
ensuring that the poor benefit from national and international markets. This work will be
especially linked to that of the CIAT Tropical Fruits Program and to the CGIAR Ecoregional
Program for the Amazon

Alignment to CGIAR Priorities : 5B: Making international and domestic markets work for the poor;
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Alignment to CGIAR Priorities

Decision and Policy Analysis aims to address several aspects of the System Priorities 2, 3, and 4
by addressing key research questions around systems approaches (“where to do what?”),
organizational models and learning approaches. Whilst being of broad relevance to a number of
system priorities through process-based research, it also thematically tackles key issues brought
up in SP5, with output 1 (maximizing impact) contributing especially to 5A, 5C and 5D, and output
4 (markets for the poor) focused almost entirely on 5B. Output 2 (ecosystem services) addresses
specifically SP4A.

Impact Pathways by Output

Output 1: Impact assessment for targeting, documenting and increasing the
effectiveness of research and development

The impact pathway for this research is specific to each individual output target, and is hence
difficult to present succinctly in this main text. However, the objective of this specific output is to
maximize the impact of R&D interventions through the better targeting, prioritizing and
documenting of impact. Through the application of ex ante impact assessment in existing and
significant R&D projects, the results from this output will lead to better decisions about where and
how to invest limited R&D investments. The users of CIAT’s impact work are principally
researchers themselves, but also development agencies, whose final objectives are to enhance
rural livelihoods.

Output 2: Managing ecosystem services to the benefit of the rural poor

The research in this output aims to improve the design and effectiveness of payment schemes for
environmental services. The primary users of the research results are the authorities setting up
payment schemes for environmental services, which are typically local and international NGOs,
local and national government environmental bodies, and rural- and urban- private enterprises
including water authorities, industrial agriculture businesses and international carbon trading
companies. Through the learning of lessons from meta-analyses, and through the development of
methods and tools for valuing ecosystem services CIAT partners directly with many of these
organizations. Policy guidelines are also produced, which provide practical recommendations for
implement payment schemes for these primary users. Uptake of CIAT methods, tools and best
practice guidelines result in greater efficacy of payment schemes, resulting in higher success rates
and eventually leading to sustainable management of ecosystem services and direct and indirect
benefits to the rural poor trough both payment and increased natural capital.

Output 3: Understanding impacts of climate change in order to identify adaptation
pathways for the rural poor

This output provides policy-relevant results on the implications of climate change on agriculture,
and through relevant dissemination of these recommendations better international (COP15) and
national policy decisions (e.g. national adaptation strategies) can be made. Researchers in the
Decision and Policy Analysis program are actively engaged in national and international fora in
order to influence such policy decisions. Other direct users of the research products from this
output are researchers themselves, who can use the results to design climate-proofed breeding
programs, leading to new varieties adapted to future climate conditions. The identification of
specific adaptation options, such as work underway with GTZ and CRS in coffee systems in Central
America, lead to the promaotion of practices which will increase the resilience of production
systems to future changes in climate, leading to sustainable livelihood strategies for rural
communities.

Output 4: Pro-poor supply chains in highly dynamic markets
This output engages with key actors directly to enable shared learning and improved practice. In
the case of private sector policies, the principle scenario for this work is the Sustainable Food Lab
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which includes direct links to major private sector firms and the opportunity to influence their
practice through improved knowledge and ways of engaging the poor. In many cases, these
actors themselves are anxious to link with smallholder producers but lack the knowledge and skills
needed to do so. CIAT researchers help facilitate this process while documenting results and
developing scalable principles that are shared widely. Public sector actors are engaged via a
regional learning network including Central America (Honduras and Nicaragua) and the Andes.
This engagement will focus on reviewing the impact of public policy on supply chains of
importance to the poor, designing and testing improved policies and documenting and
disseminating the outcomes.

International Public Goods

IPGs generated from this program are generally knowledge-intensive innovations (methods, tools,
good practice guides), and are derived from lessons learned systematically across environmental,
socio-economic and geographical situations. Outputs are robust enough to be targeted
subsequently at global and/or very broadly regional levels. Our IPGs constitute: internationally
published good practice guides (and similar outputs) and peer-reviewed journal articles of
research methodologies and policy relevant research results, software tools (e.g. Canasta,
Homologue) made available permitting other users to adapt and apply them to their local
conditions

As a baseline to many of the quantitative analyses made under the different outputs is the
generation of data, itself of value to a range of partners. The program has in the past generated a
number of important IPGs in the form of economic, environmental and agricultural databases
(spatial and tabular) which are made available online to stakeholders and partners. These include
the SRTM topography database (http://srtm.csi.cqgiar.org ), the WorldClim climate database
(http://www.worldclim.org ) and the Latin American Population database
(http://gisweb.ciat.cqgiar.org/population/index.htm ). The program continues to develop such
databases, including improved agricultural land-use data for the globe, and socio-economic
databases at sub-national scales for Latin America. All these IPGs are to be distributed through
the web to our partners and other research organizations.

Beyond the basic data, the program develops a range of methodologies and tools. For example,
under output 2 one envisaged IPG are good practice guidelines for the use of the SWAT model for
the design of payment schemes for water-based ecosystem services, and economic models such
as ECOSAUT which assess the expected socio-economic benefits of such a scheme. The models
themselves are made available to research and development organizations engaged in the
development of PES schemes, and the good practice guidelines are published in both peer-
reviewed publications and through open-access booklets.

Elaboration of Partners Roles by Output

Output 1: Impact assessment for targeting, documenting and increasing the
effectiveness of research and development

Output 1 (impact targeting): The key partners on this work are Challenge Programs (GCP, SSA-
CP, CPWF) who have significant demand for ex-ante assessments of impact. Both ex-post and ex-
ante impact assessments are also made for other CIAT programs, and research programs within
other Centers. The Facilitating Impact Group (FIG) provide R+D support to a number of local,
national and international NGOs, NARS, challenge programs and other CGIAR Centers.

Output 2: Managing ecosystem services to the benefit of the rural poor

Output 2 (ecosystem services): This work is currently exclusively in the Andes and the Amazon,
and works mainly with environmental NGOs and local and national environmental government
agencies. CIAT’s role is in the evaluation and design of payment schemes which are both
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environmentally sustainable and pro-poor, and the principal partners for achieving CIAT’s research
outputs are local and international NGOs, sub-national government agencies, the CPWF and
CONDESAN. Specifically in this theme, CIAT currently partners strongly with The Nature
Conservancy and other international environmental NGOs, Ministries of Environment in Brazil and
Andean countries, GTZ, King’s College London and some local-level NGOs and private sector
agricultural organizations.

Output 3: Understanding impacts of climate change in order to identify adaptation
pathways for the rural poor

Output 3 (climate change): CIAT delivers on the modeling capacity to understand the impacts of
climate change on agricultural systems, but has developed a strategic partnership with the Tyndell
Centre in the UK to acquire the latest climate science in terms of future projections from GCMs
and RCMs. The evaluation of adaptation options are then developed through partnerships with
crop specialists within CIAT and with other sister centres, and NARS in target countries (e.g.
CORPOICA). Participatory evaluation of adaptation options are made through development
agencies such as CRS and GTZ.

Output 4: Pro-poor supply chains in highly dynamic markets

Output 4 (markets for the poor): In this output CIAT has significant public-private partnership
engagement, primarily through the Sustainable Food Lab which boasts a host of private sector
“buyers” including Unilever, Starbucks, and Costco, along with NGOs such as Oxfam, WWF, and
Rainforest Alliance. CIAT’s role is in identifying the best models for generating equitable and pro-
poor supply chains, and this is achieved through active engagement in large existing supply
chains across Latin America and other countries, for which the program teams up specifically with
the abovementioned partners, in addition to CRS, Swisscontact, SNV, CARE, CATIE among others.
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Logical Framework

Output 1

Target 2010: Practices

Target 2010: Practices

Target 2011: Capacity

Output 2

Target 2010: Other kinds of
knowledge

Outputs

Impact assessment for
targeting, documenting
and increasing the
effectiveness of research
and development

Assessment of 10
phenotyping trial sites to
provide information for
future field trial planning
and dissemination of high-
yielding and stress-tolerant
genotypes.

Assessment of the potential
global distribution of 5
cassava pests and
pathogens to support the
development of measures
for reducing yield loss due
to these problems

Updated and dynamic
African Bean Atlas

Managing ecosystem
services to the benefit of
the rural poor

Water-poverty interactions
assessed in the Andes
through expert knowledge
and Bayesian network
analysis

Intended Users

Agricultural and
environmental research
organizations, development
and environmental
organizations, civil society
groups, policy makers at
regional, national and local
scales

Policy-makers (public,
private & donor), farmer
organizations, NGO'’s,
researchers in CIAT and
partner organizations

QOutcome

Greater incorporation of the
interests of the poor in the

design and implementation

of R&D projects

Improved conceptual and
empirical understanding of
how policy enables more
effective management of
ecosystem services and
poverty alleviation

Impact

R&D investments have
larger impacts, of which a
larger share goes to the
poorest beneficiaries

R&D efforts lead to
sustainable and
resilient agroecosystems
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Outputs

Intended Users

QOutcome

Impact

Target 2010: Practices

Establishment of a protocol
for quantifying hydrological
and socio-economic benefits
of water-based payment for
environmental services
schemes

Target 2010: Practices

Spatial policy targeting tool
for the Amazon
implemented in an on-line
map server

Target 2011: Other kinds of
knowledge

Institutional priorities and
arrangements identified with
respect to water, poverty
and agricultural production
in the Andes

Output 3

Understanding impacts of
climate change in order
to identify adaptation
pathways for the rural
poor

Policy-makers (public,
private & donor),
researchers, development
practitioners, NGOs

Research and development
projects take into account
likely impacts of climate
change in designing their
interventions based on
sound climate and
agricultural science

Resilient agroecosystems
contributing to stable
livelihoods for the rural
poor

Target 2010: Practices

Breeding strategy
recommendations to
confront global climate
change made for at least 3
crops on a global scale

Target 2010: Practices

Impacts of climate change
on five coffee growing
communities in Central
America quantified through
spatial modeling and
participatory workshops with
communities
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Outputs

Intended Users

QOutcome

Impact

Target 2011: Other kinds of
knowledge

Weather insurance schemes
based on sound
climatological and
agronomic science in place
in at least two sites in two
different countries

Output 4

Pro-poor supply chains in
highly dynamic markets

Policy-makers (private,
public & donor), NGOs,
farmer associations,
researchers in CIAT and
partner organizations

More sustainable trading
relationships between
buyers and small holder
farmers adopted and
supported by enabling public
sector policies

Increased and more stable
income streams available to
smallholder farmers, their
families and their
communities

Target 2010: Practices

Global survey of inclusive
business models conducted
and published

Target 2010: Capacity

Learning network of public
sector policy makers
established to assess the
effects of public chain
policies on the poor in LAC

Target 2011: Practices

Inclusive business model
principals tested and
improved in at least four
chains in four countries
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CIAT-SWL1: Participatory Research and Gender Analysis

Project Overview and Rationale

Because of unequal access to resources, the majority of the world’s rural poor are women and the
majority of the hungry and malnourished are likewise women. Thus, to truly overcome the
challenge of poverty, international agricultural research has to take a conscious gender
perspective. This has been a main focus of the CIAT hosted Systemwide Program on Participatory
Research and Gender Analysis (PRGA) with numerous documented achievements since its
establishment in 1997. The need to better incorporate a gender perspective into the international
agricultural research system is both a prominent recommendation of the recent external review of
the CGIAR System and a major objective of the ongoing CGIAR Change process.

CIAT and the PRGA both wholeheartedly support these new developments in the CGIAR, and look
forward to a serious strengthening of a gender perspective in CGIAR research. Major challenges
remain:

< A majority of agricultural research systems still lack a critical mass of participatory research
(PR) and gender analysis (GA) practitioners, including in the CGIAR System

= There is still little recognition and practice of gender analysis

e There is still an unmet demand for capacity development in GA and PR methods

= Learning and change need to be institutionalized, so that PR and GA can be mainstreamed in
agricultural R&D thinking and practice.

In a changing institutional environment which involves the winding up of many of the current
CGIAR Systemwide Programs, the several assets of the PRGA can be redeployed to support the
evolution of new institutional forms to address pressing gender related issues. The assets of the
PRGA include skilled human resources and a web of partnerships based on the credibility of long
term relationships. CIAT intends to utilize these assets to help construct new approaches to
critical issues of gender analysis in agricultural research. CIAT sees the need for two crucial
outputs:

1. Mainstreaming gender analysis in agricultural research
2. Enabling poor rural women to adapt to climate change

Besides the two outputs proposed by PRGA, CIAT will increase investment in gender at various
levels across the whole spectrum of activities during the period 2010-2012. The steady trend of
gender work at the Center was reinforced during 2007-2008 when CIAT conducted its first Gender
Audit —the most comprehensive assessment done on gender issues in most Centers covering all
CIAT regions. Today, the robust sensitization strategy, recommended by the Audit, is in place and
capacity building efforts are currently part of CIAT’s activities in a bilingual mode both in English
and Spanish. The strategic inclusion of gender research in CIAT’s regional and Headquarters
based programs ensures a strong focus on analysis. The analysis represented by sound indicators
is widely needed in order to ensure concrete outcomes reaching benchmarks in science for impact.
Since the strength of CIAT’s work is demonstrated by the integrated work of the regional offices, a
revised strategy to cover all regions is in on going to support sensitive research and the autonomy
of implementation through concrete activities in all CIAT’s major programs. Gender will be
explicitly supported and surveyed in the Center’s proposal preparation line, since a gender
specialist will work with the peer review team supporting the Resource Mobilization unit. This will
ensure that all CIAT’s future initiatives will include a gender lens in its proposed work.
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While the emphasis is to build a hub at CIAT to support the work in all regions, an initial explicit
emphasis will be pursued in the Latin American Program. In that light, the Amazon Initiative will
support the inclusion of a gender component in the work they are currently conducting in Belem
and other surrounding communities in Brazil. Through an appreciative inquire, the Amazon
Initiative will disaggregate information by gender to come to an understanding of the best
avenues to work in areas of Climate Change, linking farmers to markets and the use of non-
timber products. Another unique aspect of the work in Latin America, particularly in the Amazon,
is portrayed by the vast diversity of ethnic groups and Indigenous peoples who inhabit this eco-
region. They maintain relevant and intricate patterns of land ownership and exploitation which is
intimately related with their ancestral beliefs and felt needs, oftentimes influenced by external
factors such as proximity and access to markets. A gender sensitive approach will enhance work
with local communities, allowing for the rescue of local knowledge, which combined with new
alternatives for agricultural production and forest management will provide them with optional
pathways out of poverty. The South Asia Region will also invest in gender work through a
monitoring approach to the livelihoods strategies of resource-poor upland smallholder farmers,
that includes relevant groups of ethnic minorities and women. This time the gender work will be
focused on the livelihood improvement at the household level. Households are not homogeneous
units; men are women play prevalent roles in directing income to various competing activities
including the level of food purchased for the family consumption. Understanding patterns of
investment by gender in the integration of crop/livestock system in Cambodia, the Lao PDR, and
Viet Nam will facilitate strategic decision making for accessing markets by the smallholders in that
region. The work in the Africa Region will strengthen gender analysis in Seed Systems and
Participatory Plant Breeding (PPB), which so far has been the flagship of the Participatory
Research and Gender Analysis (PRGA) Program.

Outputs Description

Changes from Previous MTP

The three Outputs of the 2009-2011 MTP have been consolidated into two. The former Output 2
(New approaches to measure the effectiveness of research processes that contribute to poverty
reduction) has to some extent been amalgamated into the revised output on participatory plant
breeding (Output 1). Under the current funding scenario, however, it has been necessary to drop
work related to seed systems, impact assessment (except for publication of past work in this
area) and political economy. In addition, the Output Targets have been refined. In fact, the whole
of the Program’s portfolio is dependent on securing adequate funding.

Output 1: Mainstreaming gender analysis in agricultural research

Description: Unless gender analysis is mainstreamed in agricultural research and development
institutions, gendered patterns of inequity will continue to prevail, and the benefits deriving from
agricultural research risk continuing to bypass women thereby exacerbating problems of poverty
and inequality. The capacity for gender analysis remains limited in a wide range of agricultural
research and development institutions. Addressing this challenge is a long term task for the
CGIAR, beyond the life span of the PRGA. Alternative models have been proposed to meet this
need, either a stand alone Gender Program of some sort, or more broadly supported that gender
analysis be embedded in all future CGIAR mega-programs.

In either case, the PRGA will work closely with other CGIAR partners, including but not limited to
IFPRI and the CGIAR Gender and Diversity Program in a common effort to find appropriate
institutional forms for future mainstreaming of gender analysis in the CGIAR. In this transition
phase, the PRGA will continue its work in 2010 in assessing the status of gender research and
building capacity in pilot CG Centers. Likewise information dissemination on gender
mainstreaming will continue in 2010, including the results of an ongoing (2009) inventory of
gender research resources in the CGIAR.
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Gender mainstreaming is a globally accepted strategy for overcoming the problems of those
disadvantaged by gender. Gender mainstreaming in agricultural research and specifically in the
CGIAR and partner institutions is not an end in itself, but a strategy to achieve, through gender
equality in research processes, better outcomes and ultimately impacts for both women and men.
Mainstreaming involves ensuring that gender perspectives and attention to the goal of gender
equality are central to all activities—policy development, research, advocacy/dialog, legislation,
resource allocation, and planning, implementation and monitoring of programs and projects. As
identified by the CGIAR reform process, gender research is not mainstreamed in most CGIAR
Centers—and doing so will require not only systematic policies and activities within each Center,
but also support to them in doing so. It is the latter gap that this research will fill. The Program
holds the only Systemwide mandate for gender in research. Its physical location at CIAT and
CIAT’s desire to mainstream gender make CIAT an advantageous choice for pilot work in this
area.

Alignment to CGIAR Priorities : 2A: Maintaining and enhancing yields and yield potential of food
staples;

Output 2: Enabling poor rural women to adapt to climate change

Description: It is well documented that the poor in the poorest countries are most vulnerable to
climate stresses in terms of food security. This is particularly true for women. While greenhouse
gas emissions are generally lower among the poor who thereby typically can not play a leading
role in climate change mitigation, the poor can not escape the consequences of climate change.
Thus it is critical for the CGIAR to bring to bear analyses that can facilitate adaptation to climate
change in a gender context. This research would include new participatory plant breeding (PPB)
approaches with a gendered basis to help sustain and even support the broadening of the genetic
base of poor people’s crops for maximizing their use of agro-biodiversity.

Such ‘Evolutionary’ PPB could produce variability to ensure food security in the face of climate
change and weather variability and could also potentially serve as an implementation tool for
farmers’ rights. All this would require additional support to local seed systems, especially those
feeding off PPB programs.

PPB has proved ideally suited for the staple crops of the developing world’s poor, as these crops
often receive little or no commercial attention. PPB identifies adapted varieties for heterogeneous
environments. Globally, the price of staple food crops soared in 2008, driven (at least in part) by
the cultivation of more cash and oilseed crops (at the expense of staples) and the rising cost of
oil. Moreover, agro-ecologies are now changing under the influence of climate change. PPB
methods should enable ‘evolutionary’ plant breeding to keep pace with these changes and
promote food security among the very poor. The PPB program seeks to refine our understanding
of the situations in which joint efforts of farmers, scientists and others provide the most cost-
effective delivery. PPB work in many Centers is highly fragmented and not ‘institutionalized.
Hence, the PRGA Program continues to have a clear role in helping to improve the
institutionalization of PPB through appropriate PPB approaches, methods and associated skills to
achieve food security in the face of climate change and at acceptable R&D cost.

Ensuring recognition of the collective innovation and breeding efforts of farmers, and keeping their
materials freely available for use and further breeding form major challenges, as do issues related
to seed multiplication and seed policy. PRGA Program has the advantage of being the only
Systemwide body with a mandate for PR, and its primary partner in this work (ICARDA) has one
of the longest histories of PPB in the System. An alliance will be forged with other interested
Centers and their partners to learn wider and robust lessons that catalyze institutionalization.

Alignment to CGIAR Priorities : 5D: Improving research and development options to reduce rural
poverty and vulnerability;
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Alignment to CGIAR Priorities

The PRGA Program’s research and development aligns with CGIAR System Priority 2 (Producing
more and better food at lower cost through genetic improvements contributing to food security for
the poor—primarily Output 1), and System Priority 5 (Improving policies and facilitating
institutional innovation to support sustainable reduction of poverty and hunger—primarily Output
2).

Impact Pathways by Output

Output 1: Mainstreaming gender analysis in agricultural research

With a variety of PPB methods (including new ones) at their disposal, and the practice of PPB
institutionalized, plant breeders will be able to better target their efforts in variety development
for staple crops in diverse, risk-prone environments (typical of resource-poor farmers). Moreover,
attention to farmers’ rights over the varieties developed should enhance the availability of
material in a wider context (cf. variety protection imposed by commercial companies). Giving
farmers the opportunity to share their experiences through media accessible to their peers
elsewhere should ‘spread the word’ so that the whole farming population can benefit from PPB
outputs. Consequently, farmers should be in a position not only to optimize their yield in the short
term, but also to maintain enough variation to meet future changes (many imposed by climate
change). This in turn should result in improved livelihoods and food security.

Output 2: Enabling poor rural women to adapt to climate change

In working with Centers to determine their current gender status, and mapping a path for gender
mainstreaming, the methodologies for assessing gender status will be refined. By working with 3—
4 Centers concurrently, alternative methods should themselves be assessed, adapted and
published. This should provide other Centers (and eventually other partners) with a choice of
methods for gender mainstreaming. In mainstreaming gender issues in their research, partners
internalize what they learn, resulting in institutional change; more specifically, partners then
routinely utilize appropriate elements of PR and GA. With gender at the forefront, research and
development activities should better target resource-poor farmers in a gender-differentiated way,
ultimately leading to livelihood and food-security benefits for those farmers.

International Public Goods

The Program is unique within the CGIAR with its focus on PR and GA; it complements the Gender
and Diversity Program, which focuses on staffing issues and capacity development among female
scientists of many agricultural disciplines. The PRGA Program works alongside partners to develop
methodologies that will be applicable over a much wider area, including across sub-regions and
continents.

Both the products of the research (e.g. crop varieties) and the methodologies developed to
achieve those products are international public goods, freely available to all (in a non-commercial
context).

Elaboration of Partners Roles

1. CIAT (Convening Center) — building on advantage of hosting PRGA Program

» Pilot Center for gender mainstreaming

= Greater interaction with PRGA Program at senior scientist, management and Board levels

= ‘Buy-in’ to PRGA Program raison d’étre

- ‘Experimental’ case study in establishment of appropriate gender indicators in project review
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procedures and research evaluations (Output 2)
e Food security and nutrition (Agrosalud project)

2. CIMMYT, ICARDA, IRRI (Co-Sponsors)

= As Co-sponsors of the PRGA Program, these Centers are primary research partners; at this time,
they are especially suited as pilot Centers for further gender-status assessments (Output 2)

« ICARDA PPB expertise in the Middle East and North Africa (Output 1)

3. CIFOR
< An immediate potential pilot Center for gender-status assessment (Output 2)

4. CGIAR Gender & Diversity Program

« Part of Gender Platform at CGIAR Level

- Expanding the gender-status assessments to other Centers
= Gender Prize as a joint activity

5. IFPRI

= Part of Gender Platform at CGIAR Level

= Collaboration in drawing policy attention to the importance of PPB as a food-security strategy in
climate change

6. Confederacion Colombiana del Algodon (CONALGODON)
* Gender in variety adoption

7. Other CGIAR Centers and Programs
- Targets for Gender Platform at CGIAR Level
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Logical Framework

Output 1

Target 2010: Practices

Target 2010: Capacity

Target 2011: Policy
strategies

Output 2

Outputs Intended Users

Mainstreaming gender
analysis in agricultural
research

Researchers, including plant
breeders (CGIAR, NARS);
Farmers’ associations

An effective method for
maximizing the
improvement potential of
agro-biodiversity by means
of PPB demonstrated, as
targeted to the poor in dry
areas in a specific, defined
region (e.g. Africa and/or
Middle East) (ICARDA,
IFPRI)

A documented set of stories
from women farmers’
experience in managing
climate variability through
PPB and other means
(ICARDA)

A method to sustain the
diversity of the genetic base
of poor people’s crops
through PPB demonstrated

CGIAR Centers, NARS,
NGOs

Enabling poor rural
women to adapt to
climate change

QOutcome

« Plant breeders adopt and
adapt good practices in PPB,
and thereby identify
(together with male and
female farmers) adapted
varieties for specific farming
contexts

e Farmers’ rights and
gender equality increased

* The practice of gender
analysis is mainstreamed in
CGIAR Centers and partners
* Research products
relevant to the needs and
priorities of the poor

Impact

« Improved livelihoods of
poor farming communities
* Food security for poor
farmers (male and female)

= Sustainable livelihoods
and greater food security
among marginalized groups
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Outputs

Intended Users

QOutcome

Impact

Target 2010: Capacity

Gender-status-assessment
methodologies applied and
critically reviewed in other
CGIAR Centers

Target 2011: Capacity

Gender-mainstreaming best
practices extended to Latin
American institutions in
collaboration with at least 2
NARS

Target 2011: Capacity

One tool box compiled
drawn from a survey of
training tools

CIAT
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Annexes

Implementation of EPMR/CPER Recommendations

Name of Center: INTERNATIONAL CENTER FOR TROPICAL AGRICULTURE (CIAT)

Recommendation
As listed in the EPMR report

#1 CIAT management
initiate as a matter of
urgency a strategic
planning process

#2 CIAT implement its
research for development
agenda via a small number
of outcome lines

#3 CIAT support at least
one entomologist, one
pathologist, one plant
physiologist, and one
virologist

#4 CIAT strengthen its
forage research efforts in
Africa and Central America

#5 CIAT continue to
support the rice program in
LAC

#6 CIAT revisit its

Center’s Milestones

Response

Accepted or not

accepted

Agreed New Strategic
Plan adopted by
BOT.

Agreed New research
structure in MTP
2010-2012 based
on new strategic
plan.

Agreed All positions filled.

Agreed Effective forage
research
functioning in
Africa and Central
America reported
in Annual Report
and part of
current MTP.

Agreed Rice research
functioning as part
of current MTP.

Agreed New agreements

IMPLEMENTATION
Progress Achieved

Target Date of
Completion

CIAT has conducted a
strategic planning process
resulting in the strategy
document: Strategic
Directions- Eco-efficient
Agriculture for the Poor.
The new directions are
being implemented in the
MTP 2010-12.

Completed

As described in the
MTP2010-12, CIAT is
implementing its research
agenda via a small
number of interdisciplinary
Programs.

Completed

Scientists have been
appointed to all these
positions, with the virology
position still being under
recruitment.

Completed

CIAT has appointed a new |Completed
forage scientist each to

work in Africa and Central

America.

The rice program is an Completed
integral part of the MTP.
A new contract fully in Completed

contracts with i) the Fund negotiated. accord with the

for Irrigated Rice in LAC International Treaty on

(FLAR), on access to rice Plant Genetic Resources

germplasm and ii)with has been signed with FLAR

Papalotla for forages in line while with the support of

with CGIAR’s guidelines the CGIAR Central

and the Standard Material Advisory Service on

Transfer Agreement of the Intellectual Property, a

International Treaty on new agreement is being

Plant Genetic Resources; developed on the
distribution of forage
germplasm.
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Recommendation Center’s Milestones IMPLEMENTATION Target Date of

As listed in the EPMR report Response Progress Achieved Completion
Accepted or not
accepted

#7 CIAT and IITA develop |Agreed New umbrella A new inter-center Completed

a common, coordinated agreement agreement on

cassava research agenda reached with IITA. | collaboration in cassava

and work closely to research has been signed

implement their joint and new initiatives on

agenda in Africa. concrete joint actions are

) o
Effective joint being undertaken

research activities
shown in
respective MTPs.

#8 CIAT commission a task | Agreed Consultations This was done as part of Completed
force of key stakeholders documented as the strategic planning
to assist the Center in part of the process described above in
developing a regional LAC strategic planning |#1.
strategy. process.
#9 CIAT’s global Agreed Regional As part of the Completed
orientation be strategies in 1) implementation of the
operationalized through new strategic plan | MTP2010-12, regional
strengthened Regional and 2) new MTP. |operations have been
Programs (Africa, Asia, strengthened.
LAC)
#10 CIAT fully implement | Agreed Operational Besides working closely Completed
the Fifth EPMR (2000) capacity in IP 1) with the CAS-IP on all IP
recommendation on IP and documented in issues, CIAT is currently
add operational capacity to strategy paper recruiting a full time IP
manage IP and 2) included in | officer.
new MTP
#11 The TSBF Scientific Agreed TSBF SAC Done Completed
Advisory Committee be dissolved

discontinued.

#12 CIAT adopt the Partially New research CIAT has adopted the Completed
research organizational agreed structure in MTP research organizational

structure and reporting 2010-2012 based |structure as conveyed in

lines presented in Figure on new strategic |its MTP2010-12.

7.11. plan.

# 13: The Panel Agreed Full new Old Board resigned on July | Completed
recommends (Strongly) Management 25, 2008. The new CIAT

that the CIAT Board take Team in place. Board appointed on July

rapid and bold actions to 26, 2008. New DG

reconstitute CIAT appointed and Research

leadership and Area Directors named.

management in the short

term.
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Recommendation
As listed in the EPMR report

#14: The Panel
recommends that:

(i) CIAT establish a Finance
Director position and (ii)
The recently established
Grants Management Unit
(GM) should be abolished
and its functions
disaggregated.

# 15: The Panel
recommends that Human
resource management
become a priority at CIAT

# 16: The Board, in
consultation with
management, should
institute measures to
strengthen Board
operations and strategic
focus; address information
shortcomings, the Board’s
heavy workload and
agenda, and priority
performance indicators

# 17: The panel strongly
recommends that the
Board lay out parameters
and a timetable to end its
intervening mode.

# 18: The panel strongly
recommends that CIAT
strengthen the board’s
expertise in
finance/accountancy,

establish an internal control

policy framework, hold

closed sessions of the Audit

Committee to probe deeper
on the functioning of
internal controls, and make

Center’s
Response
Accepted or not
accepted

Agreed

Agreed

Agreed.

Agreed.

Agreed.

Milestones

(i) New Finance
Director
appointed.

(ii) Grant
Management
functions
reorganized.

Expand HR
systems capability
to include regions.
Revise HR
policies. Overhaul
IRS compensation
policy and
category structure
establishing clear
parameters for
promotions.
Implement a force
ranking PA
system.

With the lessening
of the financial
crisis, the Board’s
workload has
significantly
reduced. Its
November 2008
and 2009
agendas will be
focused on the
issues of
leadership and
strategy
planning.

The Board expects
to operate in a
normal ‘engaged’
mode following
BOT57.

Board operating
with strengthened
financial expertise
and recommended
procedures.

IMPLEMENTATION
Progress Achieved

As of February 02, 2009
Jose Gilberto Rodriguez
was hired as Head of
Finance reporting to the
DDG-CS. The GM function
is being absorbed in
Finance.

F&A functions in Regions
Central America and in
TSBF Nairobi are now
incorporated into CIAT
Corporate Services. The
new IRS policy is finalized
and distributed.

New Board has considered
these issues.

The CIAT Board now
operates fully as a normal
Board.

The new Board has two
members with financial
expertise and several
others with considerable
experience.

Target Date of

Completion

Completed

Completed

Completed

Completed

Completed

CIAT
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Recommendation Center’s Milestones IMPLEMENTATION Target Date of
As listed in the EPMR report Response Progress Achieved Completion
Accepted or not
accepted

risk management a
standing agenda item of

the board.

# 19: The panel strongly Agreed. New Board New Board in place. New |Completed
recommends that the members DG has taken office.

board reflect critically on appointed. Research Area Directors

lessons learned from the have been named.

recent period of distress
and move expeditiously, in
consultation with the
CGIAR, to reinvigorate the
leadership of the board and
its committees, as needed.
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Financing Plan

CIAT-Table 1: Allocation of Project Costs by Priority Area and Priorities, 2010

Priority Area 1

Project 1A 1B 2A 2B

AGBI01: Genetic Resources  1.742

Program

AGBI02: Bean Program 3.267 2.614 2.351
AGBI03: Cassava Program 1.623 0.811 1.028
AGBI04: Forages Program 1.083

LAC1: Rice Program 0.867 0.833 0.667

LAC2: Tropical Fruits Program 0.160
LAC3: Amazon Program

LAC4: Decision and Policy
Analysis Program

PA-1 Markets
SW1: PRGA

TSBF1: Integrated soil
fertility management

TSBF2: Sustainable
land management

Total 8.582 0.160 4.258 4.046

Priority Area 2

2C

2.352

1.244

0.500

4.096

in $millions

Priority Area 3 Priority Area 4

2D 3A 3B 3D 4A 4C 4D

1.307

0.726

0.770 0.096
0.029 0.029 0.202 0.087
2.403 0.687 1.030
5.798 2.230
2.092 0.598

1.307 0.799 0.726 0.029 10.495 0.687 4.041

Priority Area 5

5A 5B

0.347

0.058 0.029

0.687

0.745 0.376

5C

0.318

0.058

0.686

0.383

1.445

5D

0.039

0.687

0.055

0.781

Non-Priority Area

Developm
ent
Activities

0.261
0.162
0.065
0.100
0.019
0.029

0.069

0.044

0.178

0.060

0.987

New

Research

Areas

0.092

0.522

0.325

0.153

0.233

0.100

0.029

0.343

0.267

0.090

2.154

Stand-

alone

Training

0.392

0.216

0.153

0.133

0.077

0.029

0.275

0.066

0.446

0.149

1.936

Total

1.834

13.066

5.409

2.180

3.333

1.926

0.579

6.867

0.548

8.919

2.989

47.650
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CIAT-Table 2: Allocation of Project Costs to CGIAR Priorities, 2008-2012

in $millions
Projects .
Actual Estimated Proposal Plan 1 Plan 2
e 2008 2009 2010 2011 2012
AGBI02: Bean Program
1A 2.693 3.411 3.267 3.276 3.307
2A 2.154 2.729 2.614 2.621 2.646
2B 1.939 2.456 2.351 2.359 2.381
2C 1.939 2.456 2.352 2.359 2.381
2D 1.077 1.365 1.307 1.310 1.323
Development Activities 0.215 0.273 0.261 0.262 0.265
Stand-alone Training 0.323 0.409 0.392 0.393 0.397
New Research Areas 0.431 0.547 0.522 0.524 0.529
Total Project 10.771 13.646 13.066 13.104 13.229
AGBI03: Cassava Program
1A 1.982 1.577 1.623 1.526 1.540
2A 0.991 0.789 0.811 0.763 0.770
2B 1.255 0.999 1.028 0.967 0.975
2C 1.520 1.209 1.244 1.170 1.181
Development Activities 0.198 0.158 0.162 0.153 0.154
Stand-alone Training 0.265 0.210 0.216 0.203 0.205
New Research Areas 0.397 0.315 0.325 0.305 0.308
Total Project 6.608 5.257 5.409 5.087 5.133
AGBI04: Forages Program
1A 1.172 1.238 1.083 1.301 1.305
3B 0.785 0.830 0.726 0.871 0.874
Development Activities 0.071 0.075 0.065 0.079 0.079
Stand-alone Training 0.165 0.174 0.153 0.183 0.184
New Research Areas 0.165 0.174 0.153 0.183 0.184

Total Project 2.358 2.491 2.180 2.617 2.626



Projects

Actual Estimated Proposal Plan 1 Plan 2
e 2008 2009 2010 2011 2012
LAC1: Rice Program
1A 0.918 0.945 0.867 0.943 0.949
2A 0.883 0.909 0.833 0.906 0.912
2B 0.707 0.727 0.667 0.725 0.730
2C 0.530 0.545 0.500 0.544 0.547
Development Activities 0.106 0.109 0.100 0.109 0.109
Stand-alone Training 0.141 0.145 0.133 0.145 0.146
New Research Areas 0.247 0.254 0.233 0.254 0.255
Total Project 3.532 3.634 3.333 3.626 3.648
PA-1 Markets
1B 0.360 0.216 0.000 0.000 0.000
3A 1.734 1.043 0.000 0.000 0.000
4D 0.218 0.130 0.000 0.000 0.000
5B 0.780 0.470 0.000 0.000 0.000
5C 0.716 0.430 0.000 0.000 0.000
5D 0.087 0.052 0.000 0.000 0.000
Development Activities 0.043 0.026 0.000 0.000 0.000
Stand-alone Training 0.173 0.104 0.000 0.000 0.000
New Research Areas 0.225 0.136 0.000 0.000 0.000
Total Project 4.336 2.607 0.000 0.000 0.000
LAC4: Decision and Policy Analysis Proaram
4A 2.185 1.540 2.403 2.403 2.422
4C 0.624 0.440 0.687 0.686 0.692
4D 0.936 0.660 1.030 1.030 1.038
5A 0.624 0.440 0.687 0.686 0.692
5C 0.624 0.440 0.686 0.686 0.692
5D 0.624 0.440 0.687 0.686 0.692
Development Activities 0.062 0.044 0.069 0.069 0.069

Stand-alone Training 0.250 0.176 0.275 0.275 0.277



Projects

Actual Estimated Proposal Plan 1 Plan 2
e 2008 2009 2010 2011 2012
New Research Areas 0.312 0.220 0.343 0.343 0.346
Total Project 6.241 4.400 6.867 6.864 6.920
SW1: PRGA
5C 0.428 0.411 0.383 0.382 0.385
5D 0.061 0.059 0.055 0.055 0.055
Development Activities 0.049 0.047 0.044 0.044 0.044
Stand-alone Training 0.073 0.070 0.066 0.066 0.066
Total Project 0.611 0.587 0.548 0.547 0.550
LAC3: Amazon Program
3A 0.020 0.031 0.029 0.029 0.029
3D 0.020 0.031 0.029 0.029 0.029
4A 0.140 0.217 0.202 0.204 0.206
4D 0.060 0.093 0.087 0.087 0.088
5A 0.040 0.062 0.058 0.058 0.059
5B 0.020 0.031 0.029 0.029 0.029
5C 0.040 0.062 0.058 0.058 0.059
Development Activities 0.020 0.031 0.029 0.029 0.029
Stand-alone Training 0.020 0.031 0.029 0.029 0.029
New Research Areas 0.020 0.031 0.029 0.029 0.029
Total Project 0.400 0.620 0.579 0.581 0.586
AGBI01: Genetic Resources Program
1A 1.885 1.730 1.742 1.731 1.742
New Research Areas 0.099 0.091 0.092 0.091 0.092
Total Project 1.984 1.821 1.834 1.822 1.834
TSBF1: Integrated soil fertility management Program
4A 3.410 5.972 5.798 5.807 5.858
4D 1.312 2.297 2.230 2.233 2.253
Development Activities 0.105 0.184 0.178 0.179 0.180

Stand-alone Training 0.262 0.459 0.446 0.447 0.451



Projects

Actual Estimated Proposal Plan 1 Plan 2

e 2008 2009 2010 2011 2012
New Research Areas 0.157 0.276 0.267 0.268 0.270

Total Project 5.246 9.188 8.919 8.934 9.012

TSBF2: Sustainable land management Program

4A 2.065 2.201 2.092 2.099 2.120
4D 0.593 0.629 0.598 0.600 0.606
Development Activities 0.059 0.063 0.060 0.060 0.061
Stand-alone Training 0.148 0.157 0.149 0.150 0.151
New Research Areas 0.088 0.094 0.090 0.090 0.091

Total Project 2.953 3.144 2.989 2.999 3.029

LAC2: Tropical Fruits Program

1B 0.096 0.158 0.160 0.159 0.160
3A 0.464 0.762 0.770 0.768 0.773
4D 0.058 0.095 0.096 0.096 0.098
5B 0.209 0.343 0.347 0.346 0.348
5C 0.192 0.314 0.318 0.317 0.319
5D 0.023 0.038 0.039 0.038 0.039
Development Activities 0.012 0.019 0.019 0.018 0.019
Stand-alone Training 0.046 0.077 0.077 0.077 0.077
New Research Areas 0.060 0.099 0.100 0.100 0.100

Total Project 1.160 1.905 1.926 1.919 1.933

Total 46.200 49.300 47.650 48.100 48.500



CIAT-Table 3: Summary of Project Costs, 2008-2012

in $millions
i el Sl B S
AGBI01: Genetic Resources Program 1.984 1.821 1.834 1.822 1.834
AGBI02: Bean Program 10.771 13.646 13.066 13.104 13.229
AGBI03: Cassava Program 6.608 5.257 5.409 5.087 5.133
AGBI04: Forages Program 2.358 2.491 2.180 2.617 2.626
LAC1: Rice Program 3.532 3.634 3.333 3.626 3.648
LAC2: Tropical Fruits Program 1.160 1.905 1.926 1.919 1.933
LAC3: Amazon Program 0.400 0.620 0.579 0.581 0.586
LACA4: Decision and Policy Analysis Program 6.241 4.400 6.867 6.864 6.920
PA-1 Markets 4.336 2.607 0.000 0.000 0.000
SW1: PRGA 0.611 0.587 0.548 0.547 0.550
TSBF1: Integrated soil fertility management Program 5.246 9.188 8.919 8.934 9.012
TSBF2: Sustainable land management Program 2.953 3.144 2.989 2.999 3.029

Total 46.200 49.300 47.650 48.100 48.500



CIAT-Table 4. Summary of Priority Costs, 2008-2012

in $millions
Priorities Actual Estimated Proposal Plan 1 Plan 2
2008 2009 2010 2011 2012
1A 8.650 8.901 8.582 8.777 8.843
1B 0.456 0.374 0.160 0.159 0.160
2A 4.028 4.427 4.258 4.290 4.328
2B 3.901 4.182 4.046 4.051 4.086
2C 3.989 4.210 4.096 4.073 4.109
2D 1.077 1.365 1.307 1.310 1.323
3A 2.218 1.836 0.799 0.797 0.802
3B 0.785 0.830 0.726 0.871 0.874
3D 0.020 0.031 0.029 0.029 0.029
4A 7.800 9.930 10.495 10.513 10.606
4C 0.624 0.440 0.687 0.686 0.692
4D 3.177 3.904 4.041 4.046 4.083
5A 0.664 0.502 0.745 0.744 0.751
5B 1.009 0.844 0.376 0.375 0.377
5C 2.000 1.657 1.445 1.443 1.455
5D 0.795 0.589 0.781 0.779 0.786
Development Activities 0.940 1.029 0.987 1.002 1.009
Stand-alone Training 1.866 2.012 1.936 1.968 1.983
New Research Areas 2.201 2.237 2.154 2.187 2.204

Total 46.200 49.300 47.650 48.100 48.500



CIAT-Table 5: Investments by Undertaking, Activity and Sector, 2008-2012

Increasing Productivity

Germplasm Enhancement & Breeding

Production Systems Development & Management

Cropping systems
Livestock systems
Tree systems
Fish systems
Protecting the Environment
Saving Biodiversity
Improving Policies
Strengthening NARS
Training and Professional Development
Documentation, Publications, Info. Dissemination
Organization & Management Couselling

Networks

in $millions

Actual
2008

20.378
13.677
6.701
4.505
2.196
0.000
0.000
8.873
9.229
2.215
5.505
1.468
1.393
0.637
2.007

Total 46.200

Estimated
2009

23.620
15.001
8.619
5.737
2.882
0.000
0.000
8.714
9.160
1.724
6.082
1.669
1.469
0.539
2.405

49.300

Proposal
2010

22.859
14.399
8.460
5.697
2.763
0.000
0.000
8.476
8.875
1.846
5.594
1.576
1.478
0.252
2.289

47.650

Plan 1
2011

23.105
14.577
8.529
5.697
2.832
0.000
0.000
8.504
9.025
1.846
5.620
1.586
1.483
0.251
2.301

48.100

Plan 2
2012

23.301
14.702
8.599
5.744
2.854
0.000
0.000
8.579
9.094
1.861
5.665
1.596
1.495
0.253
2.321

48.500



CIAT-Table 6: Project Investments by Developing Region, 2008-2012

in $millions
O ot

AGBI01: Genetic Resources Program Asia 0.417 0.382 0.385 0.383 0.385
CWANA 0.004 0.004 0.004 0.004 0.004

LAC 1.028 0.943 0.950 0.944 0.950

SSA 0.535 0.492 0.495 0.491 0.495

Total Project 1.984 1.821 1.834 1.822 1.834

AGBI02: Bean Program CWANA 0.022 0.027 0.026 0.026 0.026
LAC 4.944 6.263 5.999 6.014 6.072

SSA 5.805 7.356 7.041 7.064 7.131

Total Project 10.771 13.646 13.066 13.104 13.229

AGBI03: Cassava Program Asia 2.313 1.840 1.893 1.781 1.797
LAC 2.643 2.103 2.164 2.035 2.053

SSA 1.652 1.314 1.352 1.271 1.283

Total Project 6.608 5.257 5.409 5.087 5.133

AGBI04: Forages Program Asia 0.566 0.598 0.523 0.628 0.630
LAC 1.604 1.694 1.482 1.780 1.785

SSA 0.188 0.199 0.175 0.209 0.211

Total Project 2.358 2.491 2.180 2.617 2.626

LAC1: Rice Program LAC 3.532 3.634 3.333 3.626 3.648
Total Project 3.532 3.634 3.333 3.626 3.648

LAC2: Tropical Fruits Program Asia 0.267 0.438 0.443 0.442 0.444
LAC 0.580 0.952 0.963 0.960 0.966

SSA 0.313 0.515 0.520 0.517 0.523

Total Project 1.160 1.905 1.926 1.919 1.933

LAC3: Amazon Program LAC 0.400 0.620 0.579 0.581 0.586
Total Project 0.400 0.620 0.579 0.581 0.586

LACA4: Decision and Policy Analysis Program Asia 0.624 0.440 0.687 0.686 0.692

LAC 3.121 2.199 3.433 3.432 3.460



Actual Estimated Proposal Plan 1 Plan 2

Eroject Region 2008 2009 2010 2011 2012

SSA 2.496 1.761 2.747 2.746 2.768

Total Project 6.241 4.400 6.867 6.864 6.920

PA-1 Markets Asia 0.997 0.600 0.000 0.000 0.000
LAC 2.168 1.304 0.000 0.000 0.000

SSA 1.171 0.703 0.000 0.000 0.000

Total Project 4.336 2.607 0.000 0.000 0.000

SW1: PRGA Asia 0.184 0.176 0.164 0.164 0.165
CWANA 0.122 0.117 0.109 0.109 0.110

LAC 0.092 0.088 0.082 0.082 0.083

SSA 0.213 0.206 0.193 0.192 0.192

Total Project 0.611 0.587 0.548 0.547 0.550

TSBF1: Integrated soil fertility management Program SSA 5.246 9.188 8.919 8.934 9.012
Total Project 5.246 9.188 8.919 8.934 9.012

TSBF2: Sustainable land management Program Asia 0.265 0.283 0.269 0.270 0.273
LAC 0.324 0.346 0.329 0.330 0.333

SSA 2.364 2.515 2.391 2.399 2.423

Total Project 2.953 3.144 2.989 2.999 3.029

Total 46.200 49.300 47.650 48.100 48.500



Region

SSA
Asia
LAC
CWANA

CIAT-Table 7: Summary of Investments by Developing Region,

in $millions
Actual Estimated Proposal
2008 2009 2010
19.983 24.249 23.833
5.633 4.757 4.364
20.436 20.146 19.314
0.148 0.148 0.139

Total 46.200 49.300 47.650

2008-2012

Plan 1
2011

23.823
4.354
19.784
0.139
48.100

Plan 2
2012

24.038
4.386
19.936
0.140

48.500



CIAT-Table 8: Expenditure by Object, 2008-2012

in $millions

. . Actual Estimated Proposal Plan 1 Plan 2

Object of Expenditure 2008 2009 2010 2011 2012
Personnel 21.661 21.500 21.600 22.050 22.450
Supplies and services 9.792 10.800 9.050 9.050 9.050
Collaboration/ Partnerships 8.971 11.000 11.000 11.000 11.000
Operational Travel 3.788 4.000 4.000 4.000 4.000
Depreciation 1.988 2.000 2.000 2.000 2.000

Total 46.200 49.300 47.650 48.100 48.500



Member

Unrestricted Grants

Australia
Belgium
Canada
France
Germany
Japan

New Zealand
Norway
Sweden
Switzerland

Thailand

United Kingdom

United States

World Bank

Type NC

CIAT-Table 9: Member and Non-Member Unrestricted Grants, 2008-2010
in $millions NC = National Currency

AUD
Euro
CAD
Euro
Euro
Yen
NzD
NOK
SEK
CHF
us$
Pound
us$
uss$

Subtotal

Total Unrestricted

Actual 2008 Actual 2008

(US$)

0.000
0.504
1.414
0.208
0.617
0.016
0.391
0.863
0.474
1.067
0.020
1.231
0.799
3.490
11.094

11.094

(NC)

0.000
0.400
1.724
0.150
0.441
2.559
0.500
4.500
3.400
1.100
0.020
0.755
0.799
3.490

Estimated 2009
(US$)

0.244
1.370
1.115
0.194
0.570
0.000
0.416
0.648
0.417
0.857
0.020
1.143
1.200
1.940
10.134

10.134

Estimated 2009

(NC)

0.250
1.096
1.369
0.150
0.441
0.000
0.750
4.400
3.400
1.000
0.020
0.793
1.200
1.940

Proposal 2010
(US$)

0.195
1.134
1.202
0.199
0.585
0.000
0.461
0.665
0.429
0.878
0.020
1.169
1.200
1.940
10.077

10.077

Proposal 2010
(NC)

0.250
0.890
1.369
0.150
0.441
0.000
0.750
4.400
3.400
1.000
0.020
0.793
1.200
1.940



CIAT-Table 9a: Member and Non-Member Unrestricted and Restricted Grants, 2008-2010

in $millions
Member / Non-Member Azcot(l)JsII Estzlgoeged Prggfosal
Unrestricted Grants
Member

Australia 0.000 0.244 0.195
Belgium 0.504 1.370 1.134
Canada 1.414 1.115 1.202
France 0.208 0.194 0.199
Germany 0.617 0.570 0.585
Japan 0.016 0.000 0.000

New Zealand 0.391 0.416 0.461
Norway 0.863 0.648 0.665
Sweden 0.474 0.417 0.429
Switzerland 1.067 0.857 0.878
Thailand 0.020 0.020 0.020
United Kingdom 1.231 1.143 1.169
United States 0.799 1.200 1.200
World Bank 3.490 1.940 1.940
Subtotal 11.094 10.134 10.077

Total Unrestricted 11.094 10.134 10.077

Restricted Grants
Member

ADB 0.019 0.000 0.000
Australia 0.190 0.128 0.115
Austria 0.719 0.229 0.215
Belgium 1.097 0.000 0.000
Brazil 0.114 0.107 0.102

Canada 4.698 5.013 5.255



Member / Non-Member Actual Estimated Proposal

2008 2009 2010

CGIAR 0.428 0.172 0.183
Colombia 0.357 0.483 0.466
European Commission 1.300 1.505 1.474
FAO 0.051 0.004 0.004
Germany 0.797 1.081 1.454
IDRC 0.342 0.231 0.270
IFAD 0.325 0.442 0.467
Italy 0.068 0.166 0.167
Japan 0.225 0.225 0.213
Kellogg Foundation 0.386 0.056 0.000
OPEC Fund 0.029 0.025 0.000
Peru 0.044 0.049 0.048
Rockefeller Foundation 0.844 0.528 0.426
Spain 0.245 0.298 0.289
Switzerland 1.402 1.365 1.349
UNEP 1.383 1.644 1.637
United Kingdom 2.600 1.777 1.870
United States 1.068 0.609 0.720
World Bank 0.448 0.471 0.552

Subtotal 19.179 16.608 17.276

Non-member

Accenture Limited 0.016 0.000 0.000
Alliance for a Green Revolution in Africa (AGRA) 0.031 0.358 0.350
ASARECA 0.006 0.007 0.007
Bill and Melinda Gates Foundation 0.260 5.392 5.457
Bioversity International 0.233 0.143 0.031
CARE 0.018 0.000 0.000
Catholic Relief Services 0.050 0.031 0.036
CERAAS 0.017 0.000 0.000

CIMMYT 0.000 0.026 0.035



Member / Non-Member

CIP

Citizens Network for Foreign Affairs (CNFA)
CLAYUCA

Common Fund for Commodities - CFC
Compania Agricola Colombiana (COACOL)
Cornell University

Corpoica

CTA

Den Kongelige (KVL)

ETH

Fedearroz

Federacion Nacional de Cafeteros de Colombia
FLAR

FLIPA

FONTAGRO

Forum for Agricultural Research in Africa FARA
Generation/CP

GENOPLANTE

Global Crop Diversity Trust (GCDT)

Global Environment Facility (GEF)
HarvestPlus/CP

ICRISAT

IDIAP

IICA

IITA

ILRI

Institut de Recherche pour le Developpement
Institute Research Development - IRD
International Atomic Energy Agency (IAEA)

International Coop. Center for Agricultural Educ. ICCAE

Actual

2008

0.022
0.189
0.109
0.070
0.143
0.012
0.032
0.085
0.070
0.046
0.137
0.066
0.757
0.096
0.458
0.038
1.424
0.066
0.472
0.000
1.456
1.606
0.024
0.119
0.474
0.229
0.047
0.000
0.011

0.015

Estimated

2009

0.000
0.209
0.086
0.439
0.060
0.016
0.139
0.056
0.016
0.069
0.185
0.007
0.756
0.163
0.601
0.623
0.919
0.000
0.284
1.459
3.000
2.203
0.040
0.022
0.000
0.038
0.022
0.117
0.011

0.000

Proposal

2010

0.000
0.000
0.094
0.457
0.021
0.016
0.133
0.000
0.000
0.000
0.192
0.000
0.754
0.161
0.585
0.547
1.069
0.000
0.269
1.502
3.000
2.179
0.008
0.022
0.000
0.008
0.009
0.115
0.000

0.000



Member / Non-Member

International Fertilizer Development Center (IFDC)
lowa State University

IPICS

Japan International Research Center Agricultural Sciences
Kilimo Trust

Monsanto Fund

Natural Resources Institute (NRI)

Nippon Foundation

North Carolina University

Ohio University

Others

Pioneer

R.A. Rainforest Alliance

Semillas Papalotla

SSAICP

Thai Tapioca Development Institute - TTDI
The Nature Conservatory

University of California

University of Kassel

UNIVERSITY OF ZIMBABWE
Wageningen University

Water & Food/CP

World Vision

Actual
2008

0.191
0.023
0.007
0.372
0.283
0.281
0.008
0.498
0.003
0.091
0.480
0.000
0.101
0.319
1.695
0.147
0.052
0.012
0.036
0.012
0.073
1.253
0.012
Subtotal 14.853
Total Restricted 34.032

Total Grants 45.126

Estimated
2009

0.009
0.003
0.000
0.096
0.253
0.000
0.000
0.373
0.000
0.000
0.320
0.034
0.095
0.215
1.123
0.200
0.024
0.000
0.000
0.017
0.474
0.314
0.011
21.058
37.666

47.800

Proposal
2010

0.000
0.003
0.000
0.094
0.118
0.000
0.000
0.511
0.000
0.000
0.372
0.000
0.122
0.197
1.145
0.200
0.024
0.000
0.000
0.000
0.482
0.309
0.013
20.647
37.923

48.000






CIAT-Table 10: Allocation of Member, Non-Member Grants and Other Sources to Projects, 2008-2010

Project

AGBI01: Genetic Resources Program

AGBI02: Bean Program

AGBI03: Cassava Program

in $millions
Member

Member European Commission

World Bank
Non Member Global Crop Diversity Trust (GCDT)
Unrestricted + Other sources

Project Total

Member Canada

Germany

Rockefeller Foundation
Switzerland
United States
World Bank
Non Member Corpoica
FONTAGRO
Generation/CP
Global Environment Facility (GEF)
HarvestPlus/CP
ICRISAT

Monsanto Fund

Others
Unrestricted + Other sources
Project Total
Member Australia
Belgium
Canada
Colombia

European Commission

Actual
2008

0.650
0.313
0.422
0.599
1.984
3.997
0.551
0.054
0.835
0.238
0.075
0.009
0.021
0.799
0.000
0.312
1.038
0.281
0.077
2.484
10.771
0.008
0.059
0.143
0.214

0.650

Estimated Proposal

2009

0.684
0.201
0.284
0.652
1.821
4.544
0.430
0.000
0.915
0.199
0.000
0.025
0.084
0.619
1.459
1.521
1.509
0.000
0.061
2.280
13.646
0.013
0.000
0.107
0.123
0.821

2010

0.670
0.283
0.269
0.612
1.834
4.773
0.518
0.000
0.919
0.223
0.000
0.025
0.081
0.718
1.502
1.521
1.539
0.000
0.000
1.247
13.066
0.019
0.000
0.125
0.112

0.804



Actual Estimated Proposal

Project Member 2008 2009 2010
IDRC 0.037 0.229 0.268
Japan 0.118 0.135 0.115
Rockefeller Foundation 0.237 0.232 0.226
United Kingdom 0.482 0.000 0.000
United States 0.700 0.227 0.244
Non Member Accenture Limited 0.016 0.000 0.000
Catholic Relief Services 0.004 0.015 0.016
CIMMYT 0.000 0.026 0.035
CLAYUCA 0.109 0.086 0.094
Compania Agricola Colombiana (COACOL) 0.143 0.060 0.021
Corpoica 0.000 0.026 0.030
Den Kongelige (KVL) 0.070 0.016 0.000
Generation/CP 0.182 0.000 0.000
HarvestPlus/CP 1.144 1.479 1.479
ICRISAT 0.067 0.095 0.098
IICA 0.052 0.000 0.000
IPICS 0.007 0.000 0.000
Nippon Foundation 0.498 0.373 0.511
Ohio University 0.091 0.000 0.000
Others 0.073 0.000 0.000
Pioneer 0.000 0.034 0.000
Thai Tapioca Development Institute - TTDI 0.147 0.200 0.200
Unrestricted + Other sources 1.357 0.960 1.012
Project Total 6.608 5.257 5.409
AGBI04: Forages Program Member ADB 0.019 0.000 0.000
Australia 0.182 0.115 0.096
Brazil 0.096 0.086 0.081
Colombia 0.000 0.010 0.000

Germany 0.054 0.253 0.538



LAC1: Rice Program

Project

Non Member

Unrestricted + Other sources

Member

Non Member

Member

IFAD

Japan

Corpoica

ETH

ILRI

Institut de Recherche pour le Developpement
Others

Semillas Papalotla

Water & Food/CP

World Vision

Project Total
Canada
Peru
United States
Common Fund for Commodities - CFC
Corpoica

Fedearroz

Federacion Nacional de Cafeteros de
Colombia

FLAR
FONTAGRO
Generation/CP
GENOPLANTE
IDIAP

Institute Research Development - IRD

International Coop. Center for Agricultural
Educ. ICCAE

Japan International Research Center
Agricultural Sciences

Others

Actual
2008

0.000
0.107
0.010
0.046
0.229
0.047
0.004
0.319
0.116
0.012
1.117
2.358
0.307
0.044
0.011
0.070
0.007
0.137
0.015
0.757
0.193
0.234
0.066
0.024
0.000
0.015
0.372

0.025

Estimated
2009

0.096
0.090
0.000
0.069
0.038
0.022
0.000
0.215
0.010
0.011
1.476
2491
0.236
0.049
0.162
0.439
0.036
0.185
0.007
0.756
0.133
0.117
0.000
0.040
0.117
0.000
0.096

0.012

0.112
0.098
0.000
0.000
0.008
0.009
0.000
0.197
0.000
0.013
1.028
2.180
0.230
0.048
0.207
0.457
0.025
0.192
0.000
0.754
0.130
0.114
0.000
0.008
0.115
0.000
0.094

0.002



Actual Estimated Proposal

Project Member 2008 2009 2010
Unrestricted + Other sources 1.255 1.249 0.957
Project Total 3.532 3.634 3.333
LAC2: Tropical Fruits Program Member CGIAR 0.020 0.060 0.059
Colombia 0.130 0.350 0.354
Non Member CIP 0.022 0.000 0.000
Corpoica 0.006 0.052 0.053
FLIPA 0.096 0.163 0.161
FONTAGRO 0.239 0.384 0.374
Generation/CP 0.018 0.032 0.042
IICA 0.067 0.022 0.022
Others 0.102 0.088 0.081
Unrestricted + Other sources 0.460 0.754 0.780
Project Total 1.160 1.905 1.926
LAC3: Amazon Program Member Brazil 0.018 0.021 0.021
Spain 0.245 0.290 0.289
World Bank 0.060 0.270 0.269
Unrestricted + Other sources 0.077 0.039 0.000
Project Total 0.400 0.620 0.579
LAC4: Decision and Policy Analysis Program Member Austria 0.066 0.000 0.000
CGIAR 0.408 0.112 0.124
Colombia 0.013 0.000 0.000
FAO 0.000 0.000 0.004
Germany 0.192 0.398 0.398
IDRC 0.000 0.000 0.002
IFAD 0.202 0.346 0.355
Kellogg Foundation 0.065 0.000 0.000
Spain 0.000 0.008 0.000
Switzerland 0.000 0.362 0.344

United Kingdom 0.308 0.038 1.870



PA-1 Markets

Project

Non Member

Unrestricted + Other sources

Member

Non Member

Member

United States
ASARECA

Bioversity International
CARE

Catholic Relief Services

Federacion Nacional de Cafeteros de
Colombia

Forum for Agricultural Research in Africa
FARA

Generation/CP

Global Crop Diversity Trust (GCDT)
lowa State University

Others

R.A. Rainforest Alliance

SSA/CP

The Nature Conservatory
Wageningen University

Water & Food/CP

Project Total

FAO

IDRC

IFAD

Kellogg Foundation
Rockefeller Foundation
Switzerland

United Kingdom

United States

Catholic Relief Services
FONTAGRO

lowa State University

Actual
2008

0.000
0.006
0.054
0.018
0.000
0.051
0.018
0.191
0.050
0.007
0.090
0.000
1.695
0.052
0.065
1.137
1.553
6.241
0.049
0.000
0.107
0.321
0.022
0.558
1.810
0.119
0.046
0.005

0.016

Estimated Proposal

2009 2010

0.000 0.046
0.007 0.007
0.032 0.031
0.000 0.000
0.000 0.020
0.000 0.000
0.158 0.166
0.151 0.195
0.000 0.000
0.003 0.003
0.095 0.137
0.000 0.122
1.123 1.145
0.024 0.024
0.065 0.074
0.304 0.309
1.174 1.491
4.400 6.867
0.004 0.000
0.002 0.000
0.000 0.000
0.056 0.000
0.000 0.000
0.000 0.000
1.739 0.000
0.021 0.000
0.016 0.000
0.000 0.000
0.000 0.000



Actual Estimated Proposal

Project Member 2008 2009 2010
North Carolina University 0.003 0.000 0.000
Others 0.084 0.056 0.000
R.A. Rainforest Alliance 0.101 0.095 0.000
Unrestricted + Other sources 1.095 0.618 0.000
Project Total 4.336 2.607 0.000
SW1: PRGA Member Canada 0.241 0.126 0.127
IDRC 0.014 0.000 0.000
Italy 0.068 0.166 0.167
Switzerland 0.009 0.088 0.086
Non Member Bioversity International 0.079 0.000 0.000
Unrestricted + Other sources 0.200 0.207 0.168
Project Total 0.611 0.587 0.548
TSBFL1: Integrated soil fertility management Program Member Austria 0.371 0.013 0.000
Belgium 1.038 0.000 0.000
Canada 0.010 0.000 0.000
IDRC 0.291 0.000 0.000
IFAD 0.016 0.000 0.000
OPEC Fund 0.029 0.025 0.000
Rockefeller Foundation 0.531 0.296 0.200
NG M ,(A\Alléag(;(j for a Green Revolution in Africa 0.031 0.358 0.350
Bill and Melinda Gates Foundation 0.260 5.392 5.457
Bioversity International 0.100 0.111 0.000
CERAAS 0.017 0.000 0.000
Citizens Network for Foreign Affairs (CNFA) 0.116 0.209 0.000
CTA 0.085 0.056 0.000
EZ&T for Agricultural Research in Africa 0.020 0.423 0.339
ICRISAT 0.446 0.455 0.399
IITA 0.474 0.000 0.000

International Atomic Energy Agency (IAEA) 0.011 0.011 0.000



Project Member Actual Estimated Proposal

2008 2009 2010

I(TéeDrg?tionaI Fertilizer Development Center 0.191 0.009 0.000

Others 0.025 0.008 0.000

University of California 0.012 0.000 0.000

Unrestricted + Other sources 1.172 1.822 2.174
Project Total 5.246 9.188 8.919

TSBF2: Sustainable land management Program Member Austria 0.282 0.216 0.215
FAO 0.002 0.000 0.000

UNEP 1.383 1.644 1.637

Non Member Citizens Network for Foreign Affairs (CNFA) 0.073 0.000 0.000
Cornell University 0.012 0.016 0.016

EZTQJZ] for Agricultural Research in Africa 0.000 0.042 0.042

ICRISAT 0.055 0.144 0.143

Kilimo Trust 0.283 0.253 0.118

Natural Resources Institute (NRI) 0.008 0.000 0.000

Others 0.000 0.000 0.152

University of Kassel 0.036 0.000 0.000

UNIVERSITY OF ZIMBABWE 0.012 0.017 0.000

Wageningen University 0.008 0.409 0.408

Unrestricted + Other sources 0.799 0.403 0.258
Project Total 2.953 3.144 2.989

Total Restricted  34.032 37.666 37.923
Total Unrestricted + Other sources  12.168 11.634 9.727

Total  46.200 49.300 47.650



CIAT-Table 11: Internationally and Nationally Recruited Staff, 2008-2012

in $millions

NRS 645 650 650 650 650

IRS 82 98 99 99 99



Currency
Amount
COP 4,3709.000
Others 0.000
USD 0.000
Total

CIAT-Table 12: Currency Structure of Expenditure, 2008-2010

in millions of units and percent

Actual Estimated
2008 2009
$ Value % Share Amount $ Value % Share Amount
22.176 48 5,2159.000 22.678 46 5,1071.000
2.310 5 0.000 2.465 5 0.000
21.714 47 0.000 24.157 49 0.000
46.200 100 % 49.300 100 %

Proposal
2010

$ Value

21.919
2.382
23.349

47.650

% Share

46
5
49

100 %



CIAT - Table 13: Statement of Financial Position (SFP), 2008-2010

in $millions

Assets, Liabilities and Net Assets
Current Assets
Cash and Cash Equivalents
Investments
Accounts Receivable
- Donor
- Employees
- Other CGIAR Centers
- Others
Inventories
Pre-paid Expenses
Total Current Assets
Non-Current Assets
Net Property, Plan and Equipment
Investments
Other Assets
Total Non-Current Assets
Total Assets
Current Liabilities
Overdraft/Short Term Borrowings
Accounts Payable
- Donor
- Employees
- Other CGIAR Centers
- Others
Accruals and Provisions
Total Current Liabilities
Non-Current Liabilities
Accounts Payable
- Employees

- Deferred Grant Revenue

- Others
Total Non-Current Liabilities
Total Liabilities
Net Assets
Unrestricted

- Fixed Assets
- Unrestricted Net Assets Excluding Fixed Assets

Total Unrestricted Net Assets

2008

26.784

0.000

7.462
0.309
0.051
2.523
0.526
0.115

37.770

5.571
0.000
0.028
5.599

43.369

0.000

19.199
0.601
5.265
8.010
1.186

34.261

1.170
0.000
0.000
1.170

35.431

6.468
1.470

7.938

2009

27.300

0.000

6.500
0.300
0.050
2.472
0.200
0.100

36.922

5.800
0.000
0.028
5.828

42.750

0.000

16.700
0.600
4.500
8.000
1.200

31.000

1.200
0.000
0.000
1.200

32.200

8.280
2.270

10.550

2010

28.300

0.000

6.000
0.300
0.050
2.472
0.200
0.100

37.422

5.800
0.000
0.028
5.828

43.250

0.000

16.500
0.600
4.000
7.000
1.300

29.400

1.300
0.000
0.000
1.300

30.700

8.280
4.270

12.550



Restricted



Revenue and Gains

Expenses and Losses

Object of Expenditure

CIAT-Table 14: Statement of Activities (SOA),

2008-2010
in $millions
Restricted
Unrestricted
Temporary

Grant Revenue 11.094 27.679
Other revenue and gains 1.933 0.000
Total revenue and gains 13.027 27.679
Program related expenses 6.767 26.816
Management and general expenses 6.217 0.863
Other losses expenses 2.848 0.000
Sub Total expenses and losses 15.832 27.679
Indirect cost recovery -3.665 0.000
Total expenses and losses 12.167 27.679
Net Operating Surplus / (Deficit) 0.860 0.000
Extraordinary Items 0.000 0.000
NET SURPLUS / (DEFICIT) 0.860 0.000
Personnel 11.792 8.419
Supplies and services -1.277 9.151
Collaboration/ Partnerships 0.000 6.726
Operational Travel 0.707 2.520
Depreciation 0.945 0.863

Total 12.167 27.679

Challenge Programs

6.353
0.000
6.353
6.173
0.180
0.000
6.353
0.000
6.353
0.000
0.000
0.000
1.450
1.917
2.245
0.561
0.180
6.353

Total

2008

45.126
1.933
47.059
39.757
7.260
2.848
49.865
-3.665
46.200
0.859
0.000
0.859
21.661
9.792
8.971
3.788
1.988
46.200

2009

47.800
2.000
49.800
48.850
5.600
0.250
54.700
-5.400
49.300
0.500
0.000
0.500
21.500
10.800
11.000
4.000
2.000
49.300

2010

48.000
1.650
49.650
47.890
4.960
0.300
53.150
-5.500
47.650
2.000
0.000
2.000
21.600
9.050
11.000
4.000
2.000
47.650
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