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Summary

The CCER team have reviewed the work of the soils (PE-2) and production systems
(PE 5) projects, which fall within the area of natural resource management research at
CIAT These projects serve central functions within CIAT’s overall natural resources
management strategy  As such, the review team used the NRM strategy to frame the
review of these two project areas

It 1s useful to go beyond project purpose and objectives to identify the functions of
these two projects within CIAT s overall research and development program Within
CIAT s NRM strategy soil and water are the principal resource areas where there 1s a
dedicated research program/project—this complements the biodiversity resource
embodied 1n CIAT s germplasm development program area The soils project thus
embodies most of the strategic and applied research done on resource management
and thus frames most of CIAT’s biophysical research on resource management The
research agenda developed within the soils project 1s thus crnitical to CIAT s
development of improved land management options

The production systems project (PE-5) serves a very different function within CIAT s
program/project structure  The project coordinates the integration of NRM
research—both soils research and decision support tools and information—with
germplasm research potentially complemented by post harvest and IPM research
This integration focuses on integration of technology components withun the farming
or production system and application of decision support tools and orgamzational
models at the landscape/watershed scale This ts done wathin a farmer participatory
adaptive research mode within either commodity based adaptive research networks or
in reference or benchmark sites PE 5 thus coordinates the field research done by
CIAT tests the tools and technology components ansing from CIAT s research
projects and contributes to methods development from its action-onented research

The quahity and quantity of work outputs from these projects 15 most impressive
although each generates a very different type of research product In PE 5 the team
notes the impacts of the cassava and forage networks within Asia on both ntroducing
improved soil and germplasm technologies and introducing farmer participatory
research methods In PE 2 the team notes the research on management of savanna
so1ls and the recent synthesis of this body of research

The team notes that the integrative adaptive research function 1s spread across three
projects namely PE-2 PE-3 and PE-5 The team s main concern 1s that the present
project structure and orgamzation 1s not conducive to the efficient conduct and
integration of research across the three ecoregional zones—forest margins, hillsides
and savannas recogmsing that this 1s a product of the recent restructuring of CIAT
into projects The team behieves that a more integrated structure will not only
increase efficiency but also increase the relevancy and responsiveness of the research
teams by addressing research needs across levels of ecosystem organization (eg Soils
— production — land use management) An early response to these orgamzational
concerns will help CIAT to maintain and enhance its comparative advantage in
natural resource management research which 1s directed at land use intensification



The team recommends that this exercise should involve all project managers and key
team members 1n an open, participatory manner 1n order to develop an effective new
structure and organizational interaction between scientists and partners

The team also feel there should be continung efforts to integrate the strategic,
sctentific research endeavor with adaptive, participatory resource management
systems and perspectives which address the continuing problems faced by small and
poorer farmers 1n the hurmd tropical regions



1 Introduction

Thus report represents the outcome of a Centre Commussioned External Review of the
Overcoming Soil Degradation (PE-2) and Sustainable Systems (PE-5) projects

The review has been cammed out by Mana Cnistina P Neves, John K Lynam Michael
H Beare and David P Gibbon, over the period November 13® to 20™ 1999 Two of
the team visited the Pucallpa site n Peru (CN and DG)' and two wisited the San
Dionusio site Nicaragua (JL and MB) The team were given access to a large amount
of published matenal and also discussed the project activities with project staff (and
collaborating partners) in the field and dunng semunars and individual discussions
held at CIAT headquarters 1n Cali

It 1s evident that there are many linkages and interdependences with other CIAT
projects which need to be evluated 1f one wished to understand the full sigmficance of
the contribution that these projects are making

The terms of reference for the CCER covered the research plan and objectives, the
research process and resources and partnerships >

2 CIAT’s Natural Resource Management Research Strategy

The soils and systems projects reside within CIAT’s NRM area of interest, and their
strategies and log frames are nested within this larger program or area structure (NRM
at CIAT 1995-1999) Since the overall NRM strategy puts boundanes on the two
project areas under review some overview of the NRM area 1s necessary to set the
context for review

2 1 Mandate

CIAT’s mandate within the CGIAR system has historically been defined as
worldwide mandates for cassava, bean and tropical forage germplasm, a LAC
mandate for nce germplasm, and an ecoregional mandate for tropical Latin Amenca
CIAT has therefore tended to focus 1ts germplasm work on LAC Africa, and Asia and
its NRM work mainly on LAC Within LAC itself, CIAT has used an agroecology
zonation to define relative prionties for NRM research, namely between hillsides,
forest margins, and savannas, with responsibility for the high Andes being under the
CODESAN ecoregional program coordinated by CIP and with the semi and areas
having no prionty

The team makes two observations related to the currently perceived mandate (which
provides the principal boundaries on the current and very broad mission statement)
First the agroecological zones (hillsides savannas and forest margins) n LAC
provide a reasonable framework for priontizing CIAT s work on NRM in LAC We

! Some field notes and comments on the components of this project are given in Appendix 2
? The full terms are presented 1 Appendix |



are aware that activities mn these three zones involve several other projects , and 1n the
case of hillsides in LAC, the Hilisides Management Project (PE -3) plays a
signuficant role  However the prionties between these three agroecological zones are
not clearly articulated, even 1n a qualitative sense The team accepts that some
presence 1n each zone 1s needed, but agreement on the relative prionities 1s essential in
relation to decisions on how new research ts taken up and to how overall strategies 1n
the two project areas are defined

Second, we note that activities tn Asia draw on NRM research in LAC The team 15
aware that guidelines for this work are contained n the Asia Strategy Paper which has
recently been completed and that it will now be necessary to refer to this in any
relation to any new imtiatives in these regions

2 2 Research Strategy

The research strategy 1s encapsulated in the term 1mproved land management
options  Such options are defined across levels of system orgamzation from plot
soil/crop management to field to production system, farm catchment and landscapes
Research focuses on two principal areas 1) tools and process development to 1dentify
management and production system options and to support land use planning and 2)
technology components and management options that support sustainable production
systems Tool development in turn focuses on decision support tools for decision
making at different levels ncluding indicators of environmental health and
sustainabihity and orgamizational models both for community based organization and
for institutions facilitating improved NRM The outputs 1n the two projects are framed
in terms of the development of either these tools or the technology components

We have two main observations on this The efficacy of the research strategy rests
heavily on the notion of community based planning and assessment of land use
Much of the focus 15 on developing effective tools for the planming process
However NRM impacts rest on whether there are mechamisms or instruments by
which current land use can be changed to correspond more closely to that planned
For this reason, a key component of NRM research within such a strategy should be
on the “change instrument ’ effecting land use change rather than on the assessment
tool The projects that were reviewed by the team tend to rely principally on the
technology and management components to contribute to land use change, but thus
principally addresses farm level Such mechamsms as land tenure resource pricing or
taxing or land use regulations (either formal or informal ie collective action) all
come principally at the policy level CIAT has made a decision not to develop a
capacity in policy research nor to focus on interventions at this level, and that these
two projects should rather focus on interventions at the level of the production system
However without a mechamsm to influence policy change at the landscape leve! (and
the research necessary to understand 1t), the tool development work would seem to
lack the necessary overarchung structure for successful application

2 3 Operational Strategy

The operational strategy includes the development of -
Orgamzational models for community based natural resource management
Decision support tools



Component technologies

These are tested, when appropnate, 1n the framework of reference or benchmark sites

The development of production systems is principally the function of the systems
project According to the NRM strategy paper this 1s done through two prnincipal
means, namely crop and forage system expenments and the farmer participatory
research processes CIAT operates one ecoregional reference site in the forest
margins at Pucallpa, Peru, one 1n the savannas at Puerto Lopes, Colombia and two 1n
the hillsides 1in Honduras and Nicaragua Not all the refernce sites have systems
experiments and there are systems expenments outside these sites There 1s one
system expeniment in Cannmagua, CULTICORE no system expeniments in the forest
margins, and system ‘demonstrations in the two Central Amencan hillside sites
SOL Farmer participatory development of production systems is done within the
hillsides sites and the forest margin site but not in the savanna site

The team has several observations on the operational strategy

o not all reference sites have systems trals
there are systems trials in Canmagua and Cauca, Colombia, outside the
ecoregional reference sites for histoncal reasons
not all reference sites involve participatory development of production systems

e responsibiity for systems research 1s in the system project (PE 5) but
operationally each reference site 1s coordinated by a different project wich 1s a
source of inefficiency



3 Review of project PE-5 Sustainable Systems for Smallholders

31 Project Function and Operation

The function of Project PE-5 1s to develop production systems that underhe the
development of land management options from farm to landscape-level, the central
component of the NRM strategy  As such, the systems project provides the
integration of system components drawn from across the centre as a whole and 1n
particular the integration of germplasm, management options and NRM strategies
To date this has consisted principally of germplasm components especially rice
cassava and forages and soil management components although there 1s potential to
include IPM components as well The project works almost purely within an adaptive
research mode, utibsing a range of farmer participatory approaches, with some
complements of applied research within project sites Most of the research work 1s
executed through national collaborating institutions The project works within two
principal operational modes, namely germplasm based networks and benchmark sites
The project implements CIAT s programs in Asia and interacts with the bean project
(IP 2) in Africa PE-5 plays a key role in the implementation of CIAT s NRM
strategy, managing as it does the field based research one benchmark site and the
production systems research

The review team has several observations on the function of the systems project
First the team feels that the function of the systems research 1s relatively clear and 1s
central to the execution of CIAT s mission Nevertheless this function 1s currently
spread across the systems soils, and hillsides projects The team appreciates the
historical underpinnings of the current structure, but notes that the current set of
overlapping responsibilities hmits closer interaction between PE 2 PE-3 and PE-5
and results 1n loss of clanty on priorities and strategies Second, within PE-5 the
NRM component of the production systems work consists almost solely of soils
management options—apart that 1s from the selection of crop options such as bananas
or upland rice The team notes little flow of so1l management options from PE-2 to
PE-5 nor the elucidation of other NRM research areas of relevance to production
systems (eg IPM) Given the location of the field research areas soils are in most
respects the key resource management 1ssue  Some clanty on what the NRM research
agenda 1s 1n each of the field research sites would better help to focus both the site
level research strategies as well as the project level research strategies Third, the
systems project understands the relative strengths and weaknesses of the two
operational modes 1n the development of production systems The systems group
expressed some uncertainty as to which path to emphasise 1n 1ts future work The
team sees no problem with deepening each mode of operation Given the clear
impacts that have been achieved in Asia and Afnca with the commodity-based
networks and CIAT s historical mandates over those crops these are the logical
operational modes and entry points 1n those two continents They provide a valuable
framework around which to deepen NRM research The benchmark sites serve as the
obvious operattonal mode in Latin Amenca, allowing the addition of other
commodities to the development of land management options



3 2 Research objectives, outputs and milestones

Since 1997, PE 5 has undergone continual revision and redefimtion of project
purpose and goals due to a variety of changes within CIAT , the NRM focus and the
need to integrate with other projects

The project has brought together a range of sub-projects and activies which fall
within the 4 principal intended outputs of the project, namely

Alternative land use options for agricultural systems
Component technologies for sustainable production development throught farmer
participatory research

¢ Models and frameworks developed to target research integrate results, assess
umpact and extrapolate results

¢ Increased effectiveness of CIAT and partners to conduct appropnate research for
developing productive and sustainable land use practices

In relation to each of these planned outputs are between 5 and 7 activities  all of
which involve a high degree of interaction with other projects, and each of which are
now generating some hghly significant outputs, both of a specific and strategic
nature

The milestones, and many other outputs, indicate that the project has, within a very
short peniod of ime established 1ts identity and justification within CIAT NRM
research The quality of the research, ansing from the competence, commitment and
energy of the staff team members colleagues and their support staff, 1s of a high
standard and has impressed the review team We feel that 1n general the work 1s
responding 1n the affirmative to question 1 1n the terms of reference (See appendix 1)

3 3 Research Process and Strategies

PE 5 1s the vehicle through which CIAT s NRM strategy 1s tested and implemented 1n
the field It both develops the production systems that underlie improved land
management options and 1t wintegrates the decision support methods and tools within
project-based action research PE 5 1s thus the locus for the testing of the tools and
approaches as well as the source of feedback from the field to other project elements
within CIAT as a whole Again the review team notes the critical function that this
project serves within the centre and reviews below three elements that are central to
the research strategy pursued by the systems project

Commumity Based Resource Management This theme has evolved over the last four
to five years within CIAT s NRM research It 1s the focus of much of the research
work on tool development (eg Decision Making for Sustainable Natural Resource
Management Nine Tools that Help) Moreover commumty organisational models
are the principal entry point for implementing change at a landscape level This 1s an
emergent line of research for CIAT and the review team notes the hugh quality of the
decision support tools that have been developed Moreover the benchmark sites
provide an 1deal laboratory to test the efficacy of these tools within an action onented
research mode
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Nevertheless while the review team considers decision tools and production systems
to be necessary to improved community-based resource management, they are not
sufficient to achieve effective changes 1n land use and resource conservation within a
landscape Within an essentially privately based system of land holdings and land
tenure, policy instruments, however defined, are required to effect the community’s
collective land use plan While the work on diagnostic tools has been essential the
project now needs to consider how commumties move from diagnosts to
implementatton and the efficacy of altemative instruments Setting a research agenda
and research prionties for the social scientists working within the benchmark sites 1s
essential to the rounding out of the community-based resource management concept
There 1s a tendency for the social scientists to be heavily involved 1n the day to-day
diagnostic work, losing a clearer vision of research prionties across the benchmark
sites and within the more generic area of communuty based resource management

There 1s as well uncertainty as to what biophysical research 1s carned out at a
landscape scale The team notes the concept of water quality as an integrator
/indicator of resource management at a landscape scale including 1ssues related to
so1l erosion contro!l, nutrient management and agrochemucal pollution Hydrological
flow and periodicity forest cover and extraction rates or field fragmentation can be
other indicators The review team would suggest some consideration of whether such
an agenda exists at the landscape level for biophysical research, followed by the
difficult question of whether CIAT has any capacity to undertake 1t—for example a
hydrological gauging system 1n watersheds

Sustainable Production Systems PE-5 s principal strategy for the development of
sustainable land management options 1s through the development of resource

conserving production systems These are developed in-situ through the integration
of crop germplasm crop and soil management options and livestock production
systems The project uses a combination of participatory farmer expennmentation and
system expeniments to develop these systems The review team considers this to be a
cntical area of work and that the overall approach 1s sound However the team feels
that more consideration should be given to first how this system integration 1s most
effectively accomplished and second to how system sustainability and longer-term
investment 1n the soil resource 1s accomplished

Participatory learming methods The team notes that the following areas remain
underdeveloped and they might be included in future research work

¢ How farmers move from experimentation with components to integrating them
nto first the cropping system and secondly into the farming system

¢ The role and function of such system expenments as the SOL both 1n terms of
evaluating system sustainab:lity and as an input into farmer knowledge

e The use of participatory methods with difficult experimental options such as
amimal feeding tnials and animal production systems

e Methods to evaluate farmer decision making for longer term investments such as
soil conservation measures The Asia cassava work has gone some way 1n
developing methods 1n this area, but the difficulty remains of how farmers
evaluate technologies with distant future outcomes



All of this 1s fertile ground for continued deepeming of the systems research
methodologies and a vehicle 1s needed for how learmung across the very different
projects and sites 1s synthesised, assessed and new approaches and needs
conceptualised

3 4 Overall conclusions on the research process in PE-5

The project maintains a strong emphasis on combining germplasm development with
natural resource management, as far as possible with the involvement of communities
and appropnate user groups It also has a focus on explonng integrated land
management system options both at the farm and watershed or landscape levels In
addition, the project has an overall user-participatory leamuing approach to technology
development and works closely, at each site 1n partnership with other IARC's, NARS
NGOs and other collaborators

The benefits of the juxtaposition of these elements 1s immediately obvious certainly
at the Forest Margin site and from the evidence presented by the commodity focused
project staff operating from other sites It was generally agreed that all germplasm
development should have a strong connection with the different contexts 1n which the
new matenals were to perform

The general conclusion from our analysis of the activities and methods used was that
they were appropnate to achieve the expected outputs However, the conditions for
the achievement of these outputs were different in each of the three sites (the
Colombian site could not be visited) and there was a need for a reorgamisation and
reallocation of human resources to balance the activities at each site and to maintain
the focus on smallholder farmers and cultivators

At the forest margin site there had been some excellent diagnostic work and an
impressive start has been made on a range of activities participatory training,
collaborative institutional 1mtiatives, on farm tnials dynamic study of health
biodiversity and natural resource use alternative land use options, economic models
for decision support and several others At the Central Amenican Hillsides site there
was clearly a need for a wider systems perspective in which PE-5 1s more integrally
involved

A reasonable proportion of the research in hand 1s onginal and strategic in nature The
forest margin site has great significance in the broader regional context of the
Amazoman and Asian rainforests and in the context of global concerns for the
environment also The team feels that the Pucallpa site would benefit from a
collaborative program with a reference site which has gone through a longer tustory
of natural resource exploitaton settlement and more secure land tenure arrangements
The site at Acre across the near border in Brazil has been suggested with EMBRAPA
acting as a partner 1 thts work

The quality of the wrtten outputs from this project 1s high and much has been
published 1n internationally refereed journals More can be expected as the project
becomes more established and the outputs from the current field work activities are
wrtten up There are all kinds of research 1n progress much of 1t 1s adaptive in nature
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relying on qualitative rather than quantitative indicators of change The research
outputs are being used by a vanety of clients, from poorer farmers to Government
decision-makers

So far the progress of the research project 1s satisfactory as evidenced by the wide
range of outputs from many activities

The research 1s linked to other CIAT projects but more could be done to develop thus
further In particular there needs to be closer hnks with PE - 2 and clearer areas of
responsibility need to be agreed both mn the hillsides and in the forest margin sites

The review team has discussed the concept of commumty natural resource
management, watersheds and landscapes and accepts that although this 1s an overall
approach, 1t might vary 1n application under different circumstances For example, at
the Hue site there 1s a strong and established commumty who have been farming for
many years and who have strong social capital, whereas the people 1n the lowlands of
Pucallpa come from different ongins and cannot yet be regarded as a coherent
community The situation will be investigated by a social scientist attached to the
team

The timing of this evaluation 1s appropnate but 1t should be borne 1n mund that several
activities studied are at a very early stage of development and cannot be expected to
have delivered substantial outputs by this time
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4 Review of Project PE-2 Overcoming soil degradation through productivity
enhancement and natural resource conservation

41 Research goals/priorities in terms of CIAT’s mission/comparative
advantage

The goal of the PE 2 project 1s overcoming soil degradation through productivity
enhancement and resource conservation It was established with the purpose of
developing strategic principles concepts and methods for protecting and improving
soil quality through the efficient and sustainable use of soil, water and nutrient
resources PE-2 emerged out of CIAT’s Savanna and Tropical Lowlands Programs as
a key component of CIAT s new natural resource management thrust and with a
strong CGIAR mandate to address issues of water scarcity soil and nutnent
management and aquatic resources

The CCER99 team believes that PE 2 s goal and purpose are consistent with and
indeed central to CIAT s overall mission Nevertheless we would make one comment
on the current goal and purpose statements that may be of strategic relevance
Protecting and improving so1l quahity for (to achueve) rather than through efficient
and sustainable use of soil water and nutrient resources more directly addresses
CIAT s mussion of reducing hunger and poverty by improving agncultural
productivity and natural resource management That 1s efficient and sustainable use
of so1l water and nutnent resources may be achieved without necessanly improving
agnicultural productivity or reducing hunger and poverty Whule this may be regarded
as a purely semantic argument 1t 1s probably of strategic importance to the
development and implementation of PE 2 research Alternatively the term through
may be intentional, though this would seem to place a strong emphasis on soil
restoration rather than the avoidance of degradation Both are clearly important 1ssues
to address

The research prionties address productivity and natural resource management 1ssues
in savanna and hillside ecoregions The PE 2 project has focused much of 1its past
research on savanna ecosystems There are important historical reasons for thus focus
in particular the opening up of the cerrados in Brazil in an effort to reduce pressures
on the Amazonian rainforests Given the advances 1n agncultural development 1n the
Brazihan savannas the research needs there now extend beyond those of CIAT s
overall research misston (1€ research no longer addresses directly 1ssues of poverty)
While there remains a donor dnven demand for research on the Colombian llanos, 1t
1s clear that CIAT s PE 2 research must be much more heavily focused 1n Hillside and
Forest Margin ecoregions In these regions demand for improving agncultural
productivity and natural resource management 1s central to addressing 1ssues of food
security and poverty

However there appear to be at least two areas of further research need in the savanna
ecoregion

pasture decline (e g grazing management INM IPM) and
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so1l conservation practices for small holders at the savanna margin (e g appropnate
tillage technology)

While soils research willi make an important contribution to both areas, many of the
key 1ssues in each case require solutions at the production systems level This
observation argues for greater participation of the PE-5 project team and contimung
collaboration with EMBRAPA in future savanna research

The 1996/99 PE-2 summary document states (pg 4) that the project s objective
represents a shift towards soil-water processes with less consideration of production
systems and their components However the summary also states (pg 9) that the main
focus of the project s activities on soil plant processes is the production system There
are some strong similarities to the purpose of the PE-5 project (Summary pg 5)
namely developing ntegrated crop livestock and arboreal technologies and
mformation that leads to more productive and sustainable production systems While
we believe that research 1n PE-2 (Soils) 1s essential to identifying the need for and
underpinning the development of sustainable production systems, there 1s a need for
greater integration with systems researchers in PE-5 to achueve that goal This may be
particularly important 1n the Hillside ecoregion where there 1s a concentration of
smallholder farms and where complex 1ssues of land use management require
production system solutions that differ within and between watersheds

42 Objectives, Milestones, and Outputs

The project objective 15 feasible The overall project milestones (pg 3, 99 Annual
Report) are appropnate, but very broadly defined It 1s therefore difficult to momtor
their achievement

While the project outputs are ambitious they are clearly consistent with the overall
goal and purpose of the project Although 1t 1s difficult to determune the indicative
time frames for all of the output activities, the project has documented a high level of
achievement 1n each of the output areas, gives us some confidence 1n the PE-2 teams’
ability to meet the objectives

The project outputs are very well defined, however, there are some potentially
important gaps 1n the proposed activities for key output areas

¢ Qutput 1 - includes no explicit activities that address water constraints (e g soil
water holding capacity, porosity, hydraulic conductivity) and constraints on and
improvements of so1l structural integnty

e Output 2 - includes no activities that contribute strategies for improved water
management While strategies to maximize C sequestration are addressed,
improved organic matter management 1s not explicitly addressed Yet the
strategies that achieve these objectives may not necessanly be the same Soil
organic matter 1s also an important integrating property in soils having influences
right across a range of so1l quality 1ssues

¢ Output 3 - the importance of identifying optimum ranges for the soil quality
indicators based on relationships between soil quality indicators and productivity
or environmental degradation needs to be highlighted Developing decision
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support tools for tmproved water management will be difficult to achieve without
the relevant underpinning research on water constraints and management
strategies

4.3 Regional Prionities

The project outputs respond to regional prionties in hillside and savanna ecoregions
though the relative importance of some output activities differs between ecoregions
(eg native plants as biofertilizers strategies for soil erosion controi) Greater
clanfication of these 1ssues might help the project team to define strategic prionties
including the staffing allocation and the disciphnary skills required 1n each ecoregion

4 4 The Research Process

PE 2 has to date combined several research functions, namely process-based studies
on the biological chemucal and physical determinants of productivity in the oxisols
and ultisols of the savanna ecosystem and participatory research on soil management
options 1n the hillsides  Virtually all the strategic research has 1n the past focused on
managing sotls in the savanna ecosystem Over the last year there has been a shuft 1n
focus from the savanna (MAS) to the hillside ecosystem (MIS) The research
prionties for the hillsides benchmark sites remain to be defined The team notes that
Iittle emphasis 1s being given to the forest margin reference site though we
understand that efforts have been made to collaborate with ICRAF 1n this area Given
the extensive nature of those systems and the uncertain land tenure this probably
reflects a correct assessment of current prionties for soils research across the three
ecosystems PE 2 1s thus 1n transition and this provides sigmficant opportunity for
reflection on both the mandate of the project and the research strategies that will be
pursued over the next three to five years The team would note several areas that
might be considered by the project in this transition penod

Strategic to Adaptive Research The soils project now combines a set of activities
that run from strategic, process based research to adaptive on-farm research The
strategic research has focused on the savanna systems and the more applied and
adaptive work has focused on the hillsides The team would expect the development
of a more strategic research agenda for the hillsides and a move toward greater
integration 1n their adaptive research activities with PE 3 and PE-5 The development
of this research agenda will not be straightforward given the more complex and
vanable nature of soils constrants 1n this ecosystem particularly as compared to the
savanna ecosystem It may be argued that the real constraint in hillsides and forest
margtn research 1s the development of apphed and adaptive research based on
process-level research and technologies developed elsewhere There 1s a need for and
indeed an opportunity to develop a soils research strategy that uses participatory
research tools to i1dentify key soil management 1ssues that will help to focus the
process level research which then feeds back into practical tools and solutions The
teamn recognises that this process will be enhanced by close integration with the PE 5
team The team would only note that this 1s a complex but fundamental 1ssue that PE-
2 will need to address 1n a systematic way 1n the coming year The team would also
note the area of bioeconomic modelling where biophysical models are integrated with
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economic modelling as being both particularly relevant to smallholder agncultural
systems as well as building on some existing capacity in CIAT

The team notes the use of the arable layer as a conceptual model for what might be
termed integrated soils management Such a conceptual model can be easily linked to
a modelling framework such as APSIM, which integrates soil water tillage and
organic resources In the arable layer The project, however, should note the existence
of alternative conceptual models such as resource and nutrient budgets (whether
static or dynamic) or soil capital, which integrates farmer management and investment
decisions For complex, smallholder systems, the project might consider which
huenstic device best integrates the so1l management 1ssue and the research strategies
which underlie 1t

The research activities and outputs over the penod from 1996 to present have been of
a very high standard and have had some important ecoregional impacts First, the
sctentific research outputs are rigorous and of a high international standard Thus 1s
demonstrated by the exceptionally large number of peer reviewed journal publications
and the publication of synthesis volumes on savanna Oxisols and agropastoral
systems 1n LA savanna (edited by PE 2 staff) Second PE-2 s basic research has been
developed with an eye to its relevance for underpinmng the applied and farmer
participatory research and technology uptake The continuum from basic to applied to
farmer participatory research 1s evidenced by PE-2 contnbutions to the Soil Quality
guide (Guia 1), one of the mine tools developed by the PE-3 project

At this stage of development the Soil Quality Guide (Gwa 1) 1s primanly an
educational tool directed at farmers and extensiomusts This 1s an important first step,
however to meet the aim of output 3 - improved deciston making for combating soil
degradation and greater agncultural productivity, there 1s a need to develop a
integrated on-farm diagnostic/decision support tool through a process of participatory
research The concept of the on-farm Soil Quality Momitoring Systems (SQMS) was
developed as a decision support system to assist farmers in diagnosing and managing
changes 1n so1l properties to sustain/improve productivity or mmmimise the nsk of
environment degradation The SQMS would include guidelines on establishing a
monitoring program, practical tools for momtoring relevant soil properties
(indicators) guidelines for interpreting indicator results and recommendations for
reversing soil quahity decline, all developed through participatory research To
achieve this the project team will need to define optimum ranges (quantitative or
qualitative) by establishing relationships between the indicators and productivity of
natural resource degradation or improvement

A Hillside Research Agenda The research agenda for the MIS 1s being developed
within a participatory research process Nevertheless the results of this process need
to overlay with CIAT competencies Much of the work on resource quality and the
work on improved fallows and crop rotations have legumes as their central
component CIAT has some obvious comparative advantage 1n this area, but needs to
combine their legume collection with the potential of others such as ICRAF and ILRI
As with the resource quality database there 1s real need for a germplasm and
ecophystological database for legumes to better inform the utihisation of broad-based
legume germplasm Developing a research agenda that complements the resource
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quality work 1s an tssue as it would need to complement ongoing work in other
institutions on BNF/ecology, SOM syncrony and dynamics root turnover etc

The experience generated by the alternative cropping systems work in the Columbian
hillsides has been important to the establishment of the SOL network 1n the hillside
reference sites of Nicaragua and Honduras Thewr goal 1s to use participatory
techniques to evaluate the merits and weaknesses of proposed management solutions
on expenmental” farms where the supermarket of options (SOLs) can be
demonstrated While the goals and objectives of the SOLs are generally defined the
specific pathways by which the germplasm and management ingredients will be
developed and integrated 1into recipes for production systems and ultimately the SOL
menus remains some somewhat less clear Although the PE-2 team has indicated that
there may be more than one pathway clearly defining these pathways will be
important to defimng the relationstups between scientists farmers and the community
and to identifying the participatory tools and techmques required to meet the
objectives

Erosion and soil conservation 1s an obvious constraint 1n the hillside ecosystem but
there 1s a similar 1ssue of CIAT s comparative advantage 1n this area, given the large
amount of existing and ongoing research 1n this area The work on erosion nisk
assessment 1s innovative and helps to support the farmer participatory research An
evaluation of existing models for Latin Amernican conditions might be another option
linked to the current work being done by GCTE in the evaluation of erosion models
The work on development of live barmers 1n both Asia and Latin America 1s best done
1n an adaptive research mode within PE 5 Again how CIAT assesses its comparative
advantage tn doing versus accessing soil erosion research will be an 1ssue 1n the
development of the MIS research agenda

There has been a recent flurry of activity around the integration of INM and IPM for
sotl borne pests and diseases The work on beans roots rots and bean stem maggot 1n
East Africa provides some nsight into this area of research Thus 1s a possible area to
explore but 1s obviously dependent on the particular crop and disease complex The
work on nematodes 1n legume rotations would be another aspect of such work on
integrated soil biology There may also be a need for research on biological
regulation of so1l borne diseases through improved residue management strategies that
conserve soil orgamic matter The team would only note in gomng through these
examples that development of a research agenda 1in PE-2 for MIS will not be
straightforward but some systematic determination of such an agenda 1s crucial to
defining the work of the project over the forseeable future

PE 2 and SWNM The team would note that given the transition 1n research within
PE 2 toward soil management constraints for small farms 1n hillsides that issues arise
as to how PE 2 participates in SWNM  First, does PE 2 continue with 1ts MAS
agenda within the context of SWNM or shift its focus to the MIS agenda? How are
limuted resources best allocated between the two activities? Second if the focus shifts
to MIS 1ssues then there becomes a sigmificant commonality between the activities of
SWMN 1n both Asia and East Africa where the focus 1s also on small farmer
agnculture on hillsides, rather than a division of labor Optimally this would allow a
two way flow of research products such as 1s occurmnng with the TSBF/CIAT joint
position on resource quality in Uganda However PE 2 has the option of either
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linking through the SWMN partners or the CIAT crop based networks in PE-5 In
East Afnca, there 1s an overlay through AHI that integrates all parties In Asia that 1s
not the case Thurd, 1t 1s not inconcervable that PE-2 could define its research agenda
for the hillsides not only 1n relation to MIS but also in relation to the work of both
SWMN and the CIAT crop networks in Asia and Afnica. If such a route 1s taken,
some clanty 1s needed about the respective roles of PE-2 and PE-5 1 overseeing field
based research 1n Asia and Africa.

5 Resources and partnerships Combined comments with respect to the two
projects

5 1 Research orgamzation and resources

From our comments above 1t should be clear that the review team feels that there 1s a
need for further clanfication 1n the structure and orgamzation of the projects under
review 1n relation to other complimentary projects which are active in the Forest
Margins, Savannas and Hillsides

We suggest that a participatory planning exercise involving project managers and key
staff 1s orgamized to completely rethink the structure, orgamization and allocation of
roles and responsibilities across these ecozones There 1s a particular need to examine
the distribution of human resources across the three zones and when and for how
long staff are operation within each site and with a center based role across sites and
regions This particularly applied to social scientists who are still a scarce resource at
the Center

The Center should be giving a sertous commutment to community participatory
systems research approaches at these key sites through which germplasm, soils, crop
protection and lLivestock components inputs are integrated in the search for more
sustainable natural resource management systems  The learning expenences from
the older, commodity based systems work from other continents should feed into and
comphiment this endeavor

5 2 Strategic partnerships

The benefits of mult: institution partnerships at the international level are evident
from the hnkages that PE 2 has developed However, the establishment of these
partnerships often comes with a high cost 1n terms of staff time and the cost/benefit of
these exercises needs constant review

More local and regional linkages are of crucial importance to CIAT s activities
DEPAM at the Pucallpa site 1s an example of a framework 1in which CIAT might
continue to take a lead role  Other partnerships with NGOs, Umiversities
EMBRAPA Centers and others 1n the region and in the North could be explored
further
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There are many opportumities amply demonstrated by the PE-2 project, for synergy
ansing from the integration of Masters and PhD students that need further attention,
and there are new utiatives for some donors (eg Sida) to support scientist and
research student secondment to CG Centers

The team recogmzes that importance of giving support to young scientists who are
operating 1n the field and to ensure that they maintan active linkages with other
nstitutions and individuals  Visiting scientist programs should be also explored more
fully

Partnerships with other CG Centers are worth reviewing to see whether 1t 1s really
necessary for more than one Center to have a presence at each site , or whether some
economies might be possible when a single Center takes responsibility for integrating
inputs from other Center Programs

6 Issues and recommendations

1 The research carmed out within these two projects 1s of a high standard and
represents some of the key areas of research at CIAT for the foreseeable future
Basic and applied research 1n soil science and management, participatory research
methods development, decision support methods adaptive technology
development within an action or learning context with resource users, and a
community natural resource management perspective at appropriate production
systems and higher scales, are all crucial areas of activity which should remain
high on the research agenda

2 The projectisation of research at CIAT has had some negative effects on research
efficiency and on transaction costs In the case of the three ecoregions - hillsides
forest margins and savannas — there s a need to restructure and orgamze activities
in a more integrative manner which makes better use of scarce resources both at
the three sites and at the Center There needs to be clearer understanding of roles,
functions and responsibilities between actors and research groups who participate
in this research 1n the future It 1s suggested that this replanning exercise be
conducted in a participatory manner with management project leaders and key
staff present

3  The review team considers that 1t 1s important to maintain a critical mass of
scientists at each of the reference sites and there 15 a need to establish effective
back up support from appropriate institutions and ndividuals 1n the rest of the
World Good academic linkages are essential for any young scientist working
under these conditions and attention should be paid by managers to ensure that
field scientists are supported effectively with access to commumnication and
information search services and dialogue partners in particular

4 Systemwide Program on Soil Water Nutrient Management (SWNM)
The panel reviewer considers that future activities should aim at producing
generic products for inclusion 1n a SWNM toclbox for use by ecoregional
programs and other stakeholders All consortia must contribute to the
development of a logframe which should be integrative 1n nature and realistic
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focusing on genenc outputs The panel reviewer recommends that a program
meeting of participating scientists be convened 1n the first half of 2000 Exchange
of personnel should be stimulated among consortium members and between
consortia. In addition, the panel reviewer considers it essential to make every
effort to obtain 3-year core funding to each consortium, perhaps through World
Bank funding A full-ime co-ordinator should be appointed for the programme
(alternatively a 50% scientific co-ordinator plus admumstrative support) to
strengthen the currently existing and excellent work at CIAT HQ
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Appendix 1 Terms of reference for CCER 1999

The CCER 1999 review concemns Soil and Plant Nutrition and Agnicultural Systems which 1s
concentrated in Projects PE2 and PES

The review will be conducted on or before November 16 20 1999 This date was chosen as 1t follows
completion of annual reports and out posted staff can participate in conjunction to the Annual Review
This date will allow for sufficient time to prepare the responses to the recommendations for the
December BOT meeting

A review panel of up to 4 external consultants will conduct the review led by the review char and
provide a report

The proposed Terms of Reference for the review are
1) Research plan and project objectives

11 Are the research goals and prionties appropnate 1 terms CIAT s mission and comparative
advantage for supply of international public goods regtonal priorities?

1 2 Are milestones appropriate and well indicated and can their achievement be monitored?

13 Are project outputs and impact well defined and feasible

14 Are the project objectives feasible within the indicated time frame?

1 5 Do the proposed research outputs respond to regional pniorties?

2} The research process

21 Are the research activities and methodologies used appropnate to achieve the expected
output?

2 2 Is the research oniginal and of a strategic nature?

2 3 Is the proposed science nigorous of international standards and 1s the peer review process in
place to assure those standards including research pubhications?

2 4 Is research progress satisfactory?

2 5 s the research linked appropriately with other projects in CIAT?

2 6 How 15 the research continuum from strategic to applied to adaptive managed?

2 7 How are the research outputs being used and by whom? Are the stakeholders and the uptake
paths 1denuified, and mechanisms for uptake in place®

2 8 Is there an appropnate and timely impact assessment plant being carried out?

3} Resources and partnerships

31 Is the nght research organization n place and can the expected outputs be delivered with the
available resources (budget, facilities and staff)?

32 Are suitable strategic partnerships with NARSs Universites NGOs and the private sector n
place? Are there other possibilities?

These terms of reference form the outline for review panel s report which should be prepared during
the panel s visit to CIAT The report should not exceed 10 pages
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Appendix 2 Field visits and discussions on individual component activities on
the research process Systems research in the Forest margins, Pucallpa

Following a penod of minimal activity in the mud to late 90s there has been a renewed focus on this
site  The mtal diagnostic work has provided an excellent basis for the team to develop a systems
approach to addressing poverty and liveithood sustainability tssues for small farmers at a landscape
level It 1s important to recognise that diagnostic work needs to be mcorporated into on going
monitoring process and that diagnostic skills need to be transferred to new staff members

The additional study on health biodiversity and natural resource use should provide valuable additional
information not only on the importance of the diverse natural resource base on which people living 1n
these areas depend but also may provide suitable entry points for future intervention which can lead to
more sustamnable food and income supply for these emerging commtunities

There 15 recognition of the importance of labor and market availability which influences decision

making in relation to the introduction of alternative crops The area has been through a period in which
nappropnate mtroductions of crops have been made The team has been justifiably cautious with
respect to making early mterventions with exotic matenals and has started field activittes with crops
and problems which arise from farmers expressed needs The work on nce and banana germplasm
mntroductions 1s appropnately low key and should provide platforms for discussion with farmers and
agricultural staff in working with more complex resource management optrons i the future One
possibility might be a focus on evolving home gardens which i some cases are already sources of
valuable fruits and medicinal plants which have importance particularly for women and children In
addition there are enormous opportunities for increasing the role of legume use 1n production systems

Many people are already famihar with some species but are not exploring thewr potentual yet

An important organizational imtiative has been the development of the multi institutional team
approach to participatory action learning and development activity (DEPAM) The effort required to
establish and maintain such a group should not be under esumated, but the current progress has been
impressive There are obviously many instituttons involved in paralle] and potentially complimentary
research activities that need coordination and a coherent approach In the longer term there 15 a need for
the CIAT staff to take a lower profile but for the moment this activity 15 crucial to the rationalization
of efforts to address key i1ssues 1n food secunty and income generation for poorer farmers Within this
arrangement, participatory methods traming is taking place for both managers mddle level staff and
field staff The operations of the consortium are funded through 11 small projects which form from
collaborative nitiatives between partners After some experence there activities need to be
priontised and discussed and reviewed 1n an appropriate forum

Through this device the team 1s developing a vitally important relationship with the Mimisry of
Agnculture that 15 clearly appreciated There 15 a danger that thus relationship 1s stramned as a
consequence of the growing demands that will be generated, but provided the interaction 1s handled
with tact, 1t should develop in a mutually beneficial manner

The approach to farm level modeling using accessible software (Microsoft Excel) 1s refreshing  Thes
should enable the project team to engage national and regional agricultural staff and policy makers in
an ex ante analysis of future technology options and perhaps prevent some of the very negative
consequences which have arisen form past crop and technelogy interventions The simpheity and
accessibility of the approach also allows the possibility of engaging farmers in a dialogue about their
choices for the future This might be aided by the use of additional graphics or animauon when
discussing  what 1if? scenanios This parallels many imitiatives that are taking place 1n which devices
or techniques or analytical tools are made more accessible and thus enable a common understanding
and leamming process between scientist and farmers

The presence of so many external agencies at this site including three intermational agricultural
research centers needs careful review on a regular basis It ought to be possible to investigate what the
comparative advantages of these kinds of arrangements are and whether there 1s true synergy between
institutions and activities  This 1s not to suggest that the review of this situation 1s pnmarily a CIAT
responsibility but with ever tighter accountability and the search for comphmentary all the institutions
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mvolved need to examine the true value of their continued presence CIAT 1s currently playing an
important facilitating role in planning and coordinating several jomt activities

Collaboration in the system wide participatory research and gender analysis programs 1s clearly
mportant for the team and the outputs from the project wall contribute to the alternatives to slash and
burn program of ICRAF
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Appendix 3 Systemwide Program on Soil, Water, Nutrent Management
(SWNM)

Preamble

CIAT has commussioned an extenal review (CCER 1999) concerning Soil and Plant Nutntion (PE 2)

and Agricultural Systems (PE 5) This report (section 1) provides an mnput to this review focusing on

CIATs overall co-ordination of the SWNM  The contribution to ane of the four consortia on
Managing Acid Soils (MAS) 1s covered by the CCER of PE 2

In addition CIAT has also asked for an internal review to be made available to CIAT and the SWNM
consortia focusmg on the SWNM research plan and progress to date (section 2) The terms of
reference are annexed (Annex 1)

The review was conducted duning visits to TSBF/ICRAF Nairobi on 14 15 November and CIAT Cah
on 18-19 November 1999 1t 1s anticipated that section 2 will be expanded to include more detailed
considerations of the roles of ICARDA/ICRISAT and [BSRAM to SWNM through visits to Aleppo
and Bangkok 1n early 2000

The review in Nairobi focused on the components of SWNM conducted in Affica Representatives of
TSBF KARI IFDC IBSRAM ICARDA and ICRISAT participated in the meeting (participants and
the overall program of the review Annex 2}

The review 1n Cali focused on MAS and the overall role of CIAT in the co-ordmation of the program

CIAT's coordinating role in SWNM

In 1996 a proposal was submitted to TAC69 concerning a system wide program on Soil Water and
Nutrient Management The plan which was agreed upon focused on four consortia dealing with
Managing Acid Soils (MAS) (CIAT EMBRAPA)

Combating Nutnent Depletion Consortium (CNDC) (IFDC ARI TSBF KARI IBSRAM)

Managing So1l Erosion Consortium (MSEC) (IBSRAM CSAR)

Optimizing So1l Water Use Consortium (OSWU) (ICARDA ICRISAT IER)

The reascns for proposing a new systems wide program was the fragmentation of research and the need
to develop stronger links to socio-economic and policy factors It was expected that generic results
would be provided (models databases GIS applications decision support systems etc) It was also
stressed that all stakeholders should be involved

It 15 clear that SWNM has been successful dunng the early stages but the program 1s still far from
achieving the expected synergies However there 1s considerable scope for addressing some of the
weaker aspects of the program Participants realize the shortcomings and are willing te address these
i a constructive manner The next year 1s gong to be crucial if the program 1s to give expected added
benefits and be more that the sum of the mdividual parts

Although collaboration among consortia s not very evident collaboration with the ecoregional
initiatives seems 1n most cases to be excellent A further considerable strength of the program 1s the
central involvement of both CGIAR centers and non CGIAR centers (IBSRAM TSBF [FDC etc)
This strengthens the program but it 1s alse provides an excellent platform for strengthened
collaboration between CG and other partners interested in the overall aims of the CGIAR

Participants are very pleased with the role of CIAT and IBSRAM as co-convenors The overall
governance structure of system wide programs should, however be considered It 1s essenual that
subsidiarity 1s a key concept when developing governance
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In order to achiteve further synergies between consortia and the production of common goods more
effort needs to be put on central co-ordination In particular the need for a full or halfhme sctentific
coordinator s necessary to provide scientific leadership Additional attention must be given to the
question of what value added products can be expected from SWNM Thus 1t must be made clear why
either individual centers or the ecoregional programs cannot just as well handle the SWNM consortia
activities

It 1s suggested that special emphasis will be given to the production of genenc products such as
simulation models (crop models etc) common data bases methodological packages (eg
participatory approaches) and decision support systems If such genenc tools could be assembled in a
SWNM toolbox, these should be used and tested within the ecoregions Vanous stakeholders can then
also use different components of the package

The logframe provides an excellent priontization tool and a statement against which success can be
measured The logframe should be used both for prionty setting as well as for outlining milestones and
synthesis products from mdividual consortia and the program as a whole The importance of socio-
economic outputs and activities related to policy development should be stressed in the logframe

Participatory approaches have been used with CIAT playmg a major role in developing
methodologies However participatory approaches shouid not only involve farmers but also decision
makers

Jomnt posiions (¢ g the PhD student working jowntly for CIAT and TSBF) or exchange of scientists
between mstitutions would provide opportumties for strengtheming collaboration within SWNM
However a prionty for overcoming communication gaps would be to convene a SWNM scientists
meeting to review and develop the logframe and for discussion on inter and intra-consortium
synthesis

It 15 necessary that basic funding on a 3 year basis be provided through core support Current financial
support 1s far less than was anticipated in the onginal plan approved by TAC If the CGIAR 1s serous
about the importance of systems wide programs urgent attention should be given to the need for a
realistic basic funding



