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Dear Dr Havener

I have the pleasure of transmitting to you the Report of the Furst Internally
Commussioned External Review on Resource Management Research of the Centro
Internacional de Agricultura Tropical (CIAT) The Panel charged with this Review has
closely examined the activities relating to Resource Management Research at the
Centro s headquarters win Cali and has heard from a large number of senior staff
members and has met with the leaders of all the Programs SRG s and Research Umts
Members of the Panel also had the opportunity to visit the field sites in the Cauca
Valley and Carimagua n Colombia and in Brasiha Uberlandia and Acre in Brazil We
also had at our disposal the results of prior reviews the Annual Reports of the different
programs all publications from the programs and a specially prepared outline of the
NRM

As you will see from our report 1n spite of the problems faced lately by CIAT 1t
1s our opinion that the Center has put together a very credible program in Resource
Management Research What CIAT 1s doing 1s at the cutting edge of an entirely new
but absolutely essential research area and 1s truly path breaking In such circumstances
researchers have to develop therr own methods and standards whuch 1s always a nisky
enterprise  We feel that the staff 1s performing excellently and the quality of the
research 1s uruformly high

The Panel wishes to thank the staff for s patience in attending to our quertes
and intrusions mnto thewr daily activities and especially Dr Douglas Pachico who
arranged for the convening of the panel and saw to it that all our needs were attended
to

We trust that the report will be of help i the planning of the future activities at
the Center

Your sincerely

Otto T Solbng
Chair ICER Panel
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FOREWORD

This is the Repornt of the First Internally Commissioned External Panel appointed
to review the research of CIAT in the area of Natural Resources Management The
membership of the panel and their backgrounds are listed in Annex 1

This review was commissioned by CIAT in December of 1994 The full terms of
reference for the Review are detalled in Annex Il The Panel visited CIAT and the
research sites in Colombia and Brazil between June 12 and June 30 1995 It included
visits to Acre Brazil by Drs Nelson and Solbng and to the Brasiia and Uberlandia
research sites in Brazii by Dr Duxbury The full panel spent a day in Carmagua
Colombia and another in the Rio Cabuyal site The staff prepared a detalled
document on the work on Natural Resources Management at CIAT and made oral
presentations to the panel on June 19 The panel also met singly with the leaders of
all NRM Programs and Units and also had an opportunity to speak to the leaders of
the commodity programs and Research Units It was given access to the Annual
Reports of all projects and all publications both those In the open literature as well as
unpublished manuscripts

The Panel feels that it has obtained a good overview of the NMR program
Evidently in a program as vast and diverse as this it 1s not possible to comprehend
every detal Yet we are confident that we have a reasonably accurate view of this
program [t 1s the Panel s hope that this report be useful to the researchers at CIAT
to CIAT s management and to the Board



CHAPTER 1 INTRODUCTION

Exponential population growth and consumption characterize the 20th century
These two phenomena have their roots n the agrarian revolution of the 17th century
and the industrial revolution of the 18th and 18th centuries in Europe with their twin
beliefs in the unbounded plenty of nature and the power of human ingenuity
expressed through science and technology to reveal and make available the power of
nature From Bacon to Saint Simeon western writers and thinkers expressed therr
confidence 1n a bright future free of want

Two world wars and the specter of atomic wars have reduced considerably the
enthusiasm of the world for science and technology as the principal instruments to
resolve social problems Furthermore increased consumption and population growth
have revealed a world with definite imits In their optimism the 18th century failed to
grasp the implications of the thermodynamic laws namely that every human activity
increases entropy or in other words 1s degrading in some form The significance of
the thermodynamic laws became wisibie when after the second war poverty
inequality and the threat of famine increased together with exponential population
growth and consumption

Humans (and all other organisms) need a continuous supply of energy (food) to
function Concern argse In the 1950 s that with then existing technologies massive
famines would arnise unless food supplies could be increased dramatically This was
how the CGIAR system came into being and was the impetus in the development of a
package of technologies that have been called the green revolution They were built
around improved germplasm together with high inputs of fertilizers and energy There
Is no question that the timely intervention of the International Agncultural Research
Centers (IARC) in collaboration with national agricultural organizations prevented
extensive famines 1n spite of increased growth in consumption and population

The expansion of agropastoral activities throughout the world in the last 40
years has brought to the fore a problem that has plagued agriculture since Babylonian
times the degradation of the natural resource base on which it depends As long as
land was plentiful this was not of particular concern since degraded and unproductive
jand could always be replaced by new land But as the most fertile land was used up
and agrcultural expansion incorporated increasingly more marginal areas degradation
of the natural resource base accelerated and became a distressing problem

Furthermore the advance of the agricultural frontier resulted in massive
deforestation and transformation of natural landscapes This increased the value to
certain sectors of society of unspoiled nature and powerful environmental movements
appeared especially in the developed world that tried to reduce or eliminate landscape
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transformation For the first tme in the west the feeling arose that there were limits to
the exploitation of nature and the meaning of entropy started to be appreciated Not
everybody shared these new views that have been grouped into what Is called
environmentalism  and the transformation of nature has continued almost unabated
but in an increasingly more confrontational context

That agriculture 1s a degrading activity 1s undeniable There 1s no way to grow
plants or raise animals for human consumption without affecting biodiversity and soll
and water resources and increasing erosion Whenever humans appropriate part of
the sun s energy they are denying that energy to some other orgarism Even hunter
gatherers impacted thewr environment The more an individual consumes the greater
its effect on nature the greater the population on this planet the greater the collective
impact Both consumption and population have increased tremendously and unless
both consumption patterns and population growth stabilize natural resources will
continue to be degraded Ultimately sustainability requires stabilization of consumption
patterns and of population growth However it will take at least a century for this to
oceur

in the meantime 1t 1s imperative that technologies be developed to reduce the
human impact on nature it is clear that the efficiency of energy transfers in agnculture
and other human activities 1s very low and that if increased 1t leads to less
degradation of nature Consequently any effort to improve agricultural efficiency and
reduce loss of natural resources should be strongly encouraged

11 Sustainable use and sustainable development

The belief that human ingenurty in the form of technology could overcome
Iimitations imposed by nature was boistered in the last century by the enormous
progress that Europe made 1n overcoming the intial misery and poverty that was the
result of the dislocations created by the agranan and industnal revolutions [n the
America s belef in progress through technology became almost a religion as
thousands of poor streamed over the Atlantic in search of personal improvement Yet
the improvement of the living standards of the European and North American
populations was made possible in part because of their ability to exploit new sources
of energy and matenals It was the unused lands of Canada the United States
Argentina and Australla as much as technological advancements that made economic
growth possible before WWII  Yet out of European success in increasing the living
standards of their populations arose a strong belief in the power of technology This
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fath mn develocpment through technology led the industrnial nations of Europe and North
America to export therr model of economic development to the rest of the world Therr
belief on the power of development was shared by many leaders of third world
countries

As the best lands became used up the expansion of agriculture increasingly
involved more marginal lands that 1s lands with some kind of imitation be it solls with
poor physical or nutnent characteristcs areas with water imitations  or mountainous
regions on steep slopes These soils are easily degraded

Consequently as large colonization schemes were encouraged by both
governments and international development instituttons environmental disasters of
varying proportions followed

The necessity on one hand to keep expanding agriculture so as to attend to the
food needs of the world and the necessity to reduce or eliminate the negative effects
of agricultural development led to the concept of sustainable development If by
development we understand the expansion of economic activites depending on
natural resources that are in part non renewable development never can be
sustainable unless there I1s substitution among various forms of capital natural
physical human and insttutional A related concept is that of sustainable use that
imphes the judicious use of renewable resources N such a way that they don t
become exhausted Contrary to sustainable development sustainable use i1s a more
readily attainable objective Agriculture 1s the prototype activity to test the concept of
sustainable use In the context of agriculture sustainable use is the application of
technologies that mamntain and enhance the resource base on which domestic plants
and animals depend soll water and an environment reasonably free of competitors
pests and diseases

Over the centuries and across the worid a farge number of reasonably
sustainable agricultural systems have evolved from slash and burn agnculture in
tropical regions to crop rotation in Europe These systems however break down when
they are forced to become more productive beyond a certain threshold be it shorter
rotations in slash and burn agriculture shifts to monocroping in rotation systems The
so called green revolution was an attempt to increase the productivity of traditional
agricultural systems based on crop rotations by encouraging continuous cropping
through the introduction of high yielding varieties combined with chemical ferilization
and the use of agro chemicals It was very successful in its effort to increase
production but it 1s clear that it 1s not a sustainable system What 1s now needed Is to

3
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find ways to make it sustainable Reversion to less productive systems as 1S
sometmes advocated i1s not the answer as the demand for food is still increasing
On the contrary agriculture will have to become even more productive since the
demand for agricultural products can no longer be supplied solely by increases in the
arable area farmed

12 Role of CIAT

CIAT can play a major role in this new environment it has developed an
mternational reputation for ts work on the improvement of tropical crops and pastures
If it can complement this with a program to develop ways to increase productivity while
conserving natural resources it will have completed the requirements for producing a
truly sustainable agnculture The task will not be easy since sustainability 1s not
stmply a question of managing natural resources such as reducing soil loss or
improving water qualty Sustainability involves also social and economic dimensions

Sustainability does not mean simply to manage resources so as to maintain a
certain level of production forever Sustainability must allow for the improvement of
the well being of the inhabitants of a region and it must also be economical Three
major objectives are imphed by sustainability Environmental integrity Economic
efficiency and Equity

By environmental integrity 1Is meant the necessity of any sustainable system to
maintain the productive capacrty of the basic resources such as soll water light and
biodwersity Environmental integrity permits modification of the environment provided
that these modifications maintain the basic ecological services of the ecosystem So
for example tropical savannas can be transformed for use in cattle raising without
compromising environmental integrity provided that due consideration i1s taken for the
necessity to maintain gallery forests and of managing the soil so as to avoid erosion
etc However when slash and burn farmers in Brazil keep trees of Brazil nuts
(Bertholetia excelsa) standing in their fields but faill to mamntain an environment In
which the pollinators of this tree can coexist with it they are not conserving the
species even though the trees are kept alive Environmental integrity 1s maintained in
the first case but not in the second

Economic efficiency should am at obtaining the maximum economic benefit
subject to maintaining environmental integnty as a condition Economic efficiency
does not mean mining a resource In the most efficient way because environmental
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integrity must be maintained A well managed improved pasture aliows the rancher to
increase the efficiency with which he harvests solar energy and transforms it into beef
for human consumption without creating soil erosion or decreasing the quality of the

water

Equity implies that the benefits from the economic activity should be distributed
impartially among all the social actors Equity does not imply equality in income but
equality in opportuniies Equitable distribution of income and resources usually
increases economic efficiency and environmental integrity

The debate about sustainability that has been taking place I1s in essence a
discussion about the relative importance of each of these three components
Research in natural resources likewise involves the development of techmiques that
address these three aspects Research involving environmental integrity revolves
around the well known issues of soil plant water pests etc and involves primarily
natural and agricultural scientists from plant breeders to agronomists This type of
research has been conducted at CIAT for a long time in conjunction with crop
improvement programs and its extension to natural resources presents no special
problems Research on economic efficiency is ikewise an extension of research
already being conducted at CIAT It involves primarily economists and social
scientists It represents however a greater departure from what has been done in the
past since it goes beyond market analysis to looks at other dmensions such as the
role of policy and insttutions in economic behavior the importance of changes in land
value and the economic importance of natural goods such as biodiversity

CIAT has always been deeply concerned with rural poverty and equity issues
It has been the one International Center that has conducted research on crops that
are targeted to subsistence farming Yet research on equity 1ssues probably
represents the biggest departure for CIAT from the manner in which research has
been conducted in the past So far it has operated under the belef that if it conducted
well its mussion of increasing food supplies and food security it would automatically
help alleviate poverty and increase equity What is now suggested s that CIAT go
beyond that point and document in what ways lack of equity 1s a hindrance to
sustainability and to suggest policies and scengrios that can increase sustainability by
improvements of social and economic equity  Equity issues also require expertise not
tradionally found at CIAT

As we move from issues of environmental integrity through economic efficiency
to equity considerations the scales of analysis necessarlly increase Environmental

5
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integrity involves many site specific 1ssues at the plot and field levels and up to the
farm level while economic efficiency involves scales that go from the farm to the
region and beyond Equity 1ssues involve mostly regional and national concerns
These different levels of inquiry can be integrated and their interconnections
understood through the application of systems analysis

The ultimate objective s to produce a sustainable highly productive agnculture
for the tropics  This requires the input of all the programs working 1n a coordinated
and collaborative fashion The contribution of the plant breeder 1n this effort I1s as
important as that of the systems analyst Only in this fashion can the formidable
challenge of producing sustainable agnicultural systems for the 21st century be met

13 The Natural Resource Management Approach

As the previous discussion shows It IS our view that ali research activities at
CIAT have the responsibility of contnbuting to the development of sustainable
agricultural systems in tropical America and beyond Such a mandate implies that all
approaches must work towards enhancing productivity environmental integnty
economic efficiency and equity Not all specific programs will contribute equally to all
these goals Some are more focused and have more expertise In Issues of
productivity while others are in a better situation to analyze and identify economic
constraints some programs have worldwide commitments to a certain crop while
others are focused on a particular ecosystem in tropical America Yet by working
together and by coordinating their knowledge they can contribute substantially to
CIAT s research agenda Rather than thinking of two research approaches one on
commodities and one on natural resources CIAT needs to see itself as having one
research policy contributing to commodity development  a sustainable fashion and
developing sustainable agriculture within a commodity strategy In our conversations
we have found a degree of agreement with this outlook in both staff and management
and are confident that it can be implemented Clearly commodity development in a
non sustainable environment is eventually self defeating Likewise no program of
sustainable agriculture will succeed if it does not contribute to increased food supplies
and food security

The mechanism to achieve better integration between programs and
collaboration between scientists 1s to have researchers from different programs
collaborating in Program projects whenever possible and called for So for example
we envision those programs whose primary concern 1s In commodity development
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ollaborating with the Land Management Program in trying to produce sustainable
esource management techriques for particular crops Likewise we expect Programs
with an agroecosystem approach to involve commodity researchers in projects
nvolving the development of prototype farming systems

We now discuss the relation between Programs Units and Scientific Research
Groups (SRG s} in more detall

131 Organization

Since the objective of CIAT 1s to increase human welfare through increased
agricultural production in a sustainable manner we strongly recommend that the
separation of the programs into commodity research and natural resources
management research (NRM) approaches be dropped and that instead CIAT have a
single research effort to increase productivity 1n a sustainable manner under a single
Deputy Director General for Research We further envision three types of research
units Programs Units and Scientific Research Groups (see Figure 1)

1311 Programs are the basic research units of CIAT Programs have
their own budget and execute projects We envision seven programs Land
Management Beans Cassava Rice Tropical Forages Tropical Lowlands and
Hilsides We recommend that the land management SRG be made intc a program
which 1t 1s at present in everything but name

The Land Management Program was descrnibed by the recent external review as
an umbrella program to understand policy effects on land use systems at an
aggregate level We agree that this description 1s conce. ually accurate and should
be kept organizationally the Land Management Program should be seen on the same
footing as the other programs

We are also recommending that the research in the Forest Margins carried out
in the Tropical Lowlands Program s Prototype Cropping Systems project be
discontinued as discussed further on

1312 Research Units also have their own budgets and their own
projects Research Units develop around some technology that is of common interest
such as Geographical Information Systems (GIS) or Biotechnology Research Units
provide logistic support to the programs in the form of common projects or in the
execution of specific projects that address issues of interest to the programs We

7
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envision four Research Units Geographical Information Systems Unit an Integrated
Pest Management Unit a Solls and plant analysis Unit and a Genetic Resources Unit

CIAT uses GIS in virtually every area of its research It has developed an
impressive capabiity in this area both in terms of hardware and software and in the
training of specialized personnel The system 1s using the ARC INFO software for map
data preparation and ERDAS software for remote sensing analysis and has a number
of Sun workstations printers and plotters for the analysis and production of maps The
unit has a rnch base of digitized maps of different regions of Latin America as well as
maintaining the CIAT Climate Database for the Tropical World

We see the GIS lab as a prototype Research Unit GIS 1s a very sophisticated
new technology for the analysis of georeferenced complex systems GIS 1s much
more than a technology to produce accurate maps aithough t also can do that As
the various projects that have been undertaken by the GIS lab show the technique
can be applied across all programs and with various levels of sophistication

Currently the GIS lab 1s loosely connected with the Land Management Program
(presently an SRG) However a great deal of interest in use of GIS was expressed by
the other programs and therefore we feel that GIS should be a separate Unt Since
the Land Management Program is the principal user of GIS we feel it appropnate that
there be a close interaction and consultation between these two entities

On account of its high level of expertise the GIS Research Unit may be called to
undertake projects that do not fall within the mandate of CIAT but are interesting from
a disciplinary point of view and are fully funded such as the recently completed
Cenicana project 1t is our opinion that the GIS Research Unit should concentrate on
CIAT related work as much as possible

Integrated pest management is at present a SRG with an attached Virology
Research Unt We propose that these functions be merged into an Integrated Pest
Management (IPM} Unit The integrated Pest Management SRG and the Virology Unit
are presently seen as supporting the commodity programs This function they should
continue to perform but pest management 1s so central for Natural Resource
Management that we would like to encourage Programs to have IPM projects in
conjunction with the 1PM unit

Likewise we feel that characterization of soils and measurement of soil
properties and function are central to all Programs and that the various activities in this

8
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area should be merged into a Soiis Unit as recommended by the External Program
Review (EPMR) However in contrast to the EPMR we recommend that the focus of
the sails unit be on the supply of information and analytical services and should not
mnclude activittes such as nutrient cycling and organic matter dynamics which more
properly belong in research Programs Services provided by the unit should include
maintenance of soll data bases and routine and specialized analyses (e g stable
isotope analyses) The unit could assist in methods development and application and
should engage in collaborative research with programs as appropriate A current
example of the latter would be the development of soill quality indicators The SailS
Unit would bring the scientific 1ssues relating to soil Into a better focus and could result
in the elimmation of duplication of facilities A Soils Unit together with the IPM Unit
would help focus on these two very crucial natural resources

Finally we wouid like to suggest that the Genetic Resources Unit and the
Biotechnology Research Umit be combined into a singie unit Such a unit wouid
have its principal interactions with the programs involved in commodity development
but could also be of extreme mportance to the Tropical Lowlands and the Hillsides
Programmes Such arrangement is favored by the leaders of both the existing units

1313 Scientific Research Groups (SRG) were onginally envisioned as

interprogram groups coalescing around a common disciphnary theme As onigmnally
planned SRG s would have theirr own budget and would onginate their own projects
This was later overruled by the CIAT Board of Trustees We concur with this decision
yet see great usefulness in the concept of the SRG We fee! however that SRG s
should not be permanent organizational units (such as Programs or research Units)
but should be flexible arrangements that could be formed when members of different
programs feel the need to explore a particular scientrfic Issue with the view of initiating
an interprogram project They should be disbanded when ther objectives have been
met Because of their interproject and disciplinary nature the formation of SRG s
should be encouraged by the Deputy Director General Research in response to
Management or staff perception of research issues

We now present a more detailed discussion and make specific recommendation
in relation to three Programs Tropical Lowlands Hillsides Land Management and the
GIS unit
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CHAPTER 2 THE NATURAL RESOURCE MANAGEMENT RESEARCH
APPROACH

21 Tropical Lowlands Program

The stated overall goal of the program is ‘to develop and test a diverse set of
sustainable land use forms for the acid soil savannas and forest margins of tropical
Amenca (CIAT 1995 ICER paper) The program strategy to achieve this goal has
three major elements

L4 understanding land use dynamics

® understanding the biophysical and socioeconomic processes that affect
natural resource management

® development and testing of prototype systems

211 Savannas Sub Program

The Savannas Sub Program is the most developed and has the clearest and
most attanable goals within CIAT s NRM approach This i1s due in part to it
evolution from the tropical forages germplasm program which effectively gives it a
longer history than the other programs The major efforts in the Savannas are () to
develop a mechanistic understanding of the processes relevant to enhanced
productivity increased effictency and environmental quality (1) the development and
evaluation of prototype sustainable land use systems especially agropastoral systems
and {(m) understanding land use dynamics

Overall the research program i1s ambtaus but well concewved 1t is producing
high quaiity resuits that are relevant to it s objectives and 1s well balanced between
strategic and apphed research

The EPMR recommended that the Sub Program be reduced to one site
however differences (detalled below) between the sites argue against this However
without addional resources the scope of the Sub Program and the balance of
activities between the two sites should be carefully considered and more limited than
at present Currently the bulk of the activites are in Colombia where ten pnncipal
staff are stattoned and only one principal staff person is stationed in Brazil (a second
principal staff person is associated with the tropicatl forages program) Given the

10
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Iimited although effective inputs from EMBRAPA into the program it 1s unrealistic to
expect that one scientist can run the program that has been planned for the cerrados
We recognize the barriers created by Braziian institutions to greater involvement of
CIAT n the cerrados but support continuance of efforts to expand the program in
Brazil Taking a pragmatic view results of the quality required cannot be obtained in
the allotted tme with the current level of effort

The Savannas Sub Program should strive to ensure complementarity with
related work In other ecosystems Process level understanding and evaluatton of
potential soll quality indicators apply across ecosystems and programs should
communicate and collaborate in these areas As a minimum Programs should use
simifar methodoiogies

212 Research Sites

Research 1s carried out in the Meta region of the Colombian llanos on leve! well
drained oxisols and at Planaitina near Brasiia and in the Uberlandia region of Brazil
on gently sloping topographies and oxisols that vary in texture but are also generally
well drained The llanos 1s smaller in area and much less developed than the
Cerrados Principal differences between the regions include rainfall and sail P fixing
capacity Rainfall and length of dry season are 2500mm and 3 months respectively
in Colombia compared to 1200 1500mm and a 6 to 7 months respectively in Brazi
The soils at the Brazilian sites are known to be more strongly P fixing those at the
Colombian sites

In 1992 a long term expenment was established in collaboration with
EMBRAPA at therr Cerrados center (CPAC) at Planaltina near Brasiia Collaboration
with the Land Management SRG and EMBRAPA led to identification of the Uberlandia
region as an appropriate place for detaled studies This region I1s at the Southern
end of the cerrados and includes several major categones identified by GIS based
factor analysis The interpretation of the factor analysis is not clear to us since the
methodology 1s unique It 1S clear howsever that the Uberlandia region represents the
most advanced stage of development of cerrados agriculture and infrastructure Land
use In 1992 was 60% pasture 15% annual crops (soybeans maize and rnice) and 8%
reforestation (pine and eucalyptus) Only 7% of the land was stil native cerrados
Since 1992 cropland has increased somewhat mostly at the expense of forest
Poultry and swine feeder and cattle finishing industries are established in the region
and maize is presently imported from the north Other value added industries such as
oll processing are also present About 25% of the land is currently rented which is

11
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atypical of the cerrados  Soils of the region are predominantly oxisols (60%)and
Ultisols (23%) and both clay and sand textures are abundant

The principal advantage of the Uberlandia region to CIAT is that it provides a
good setting for the evaluation of agropastoral systems Collaboration with the
Geography and Animal Science departments at the Federal University of Uberlandia
appears to be well established and provide expertise and local knowledge that
EMBRAPA cannot The main disadvantage of the site 1s that it i1s a 5 hour drive from
Brasiha (and Planaltina) where the EMBRAPA and CIAT savannas program is based
This creates management difficulties ncreases the transaction costs of collaboration
and may imit the scope of activities However 1t will provide a good test of
technology adoption without heavy involvement of CIAT or EMBRAPA

Mecharistic understanding of the processes relevant to enhanced productivity
increased efficiency and environmental quality 1s being investigated in two long term
expenments and a suite of projects characterized as strategic research on key
processes

213 Long Term Experiments

Two long term experiments at Canmagua (Culticore)in the Llanos and CPAC
Planaitina in the cerrados have been established with collaboration of CORPOICA In
Colombia and EMBRAPA 1n Brazil It 1s evident that in both cases the collaboration 1s
real Both experments were established from native savanna so they address the
effect of different systems and practices on productivity and soil degradation rather
than rejuvenation of degraded soills The expenmental objective 15 addressed through
a combination of process level studies and modeling

2131 Design The expenments include the cropping systems and
practices common to the respective regions and include native savanna controls
Large plot sizes allow management equivalent to a farm and the possibility of splitting
plots to introduce new treatments Both expenments include two levels of ime
addition a low fertilizer rate and a higher rate designed to raise soil pH and reduce Al
saturation However there are some differences in design between the two
expenments that may imit compansons between them These differences are

12
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Carimagua Planaltina
Replicatrons 4 2
Pasture Stocking Rates 1 2
Pastures Grass legume Grass legume and
grass only
Tillage Conventional and Conventional and
No tillage Flexible tillage
Green Manures Crop green manure No crop green manure
rotation rotation

The choice of imiting the Planaltina experiment to two replications makes this a
marginal field experment Presumably the desire to include two stocking rates and the
need to keep the experiment to a manageable size are the reasons for this choice
The omission of an improved grass only pasture at Carmagua 1s surprnising since this
option rather than the grass legume pasture 1s most widely adopted by farmers
EMBRAPA TropSolls CRSP research has demonstrated the feasibility of growing a
green manure following crops at Planaltina and this could be done tc complement the
Canmagua experiment The choice of tillage treatments at Planaltina should be
reconsidered since no tillage 1s beginning to be adopted by farmers in the cerrados
and will probably become the principal tillage practice in the future

2132 Measurements The strategy of making a common surite of
measurements In both experments coupled with supplemental studies on addrtional
factors or processes Is appropnate and takes advantage of collaboration with
advanced institutions It 1Is important that the same basic set of measurements be
made in both experiments using identical methodologies and similar frequencies of
measurement This is only being partially achieved at present Measurements
common to both sites are standard agronomic assessments (crop and animal
performance nutrient removal root growth and weed pressure) and soi chemical
assays (soll nutrient levels pH and Al saturation) Timely completion of analyses
appears {0 be a problem especiaily in Brazil

Soil physical measurements are more comprehensive at Canmagua (bulk
density infiltration rate aggregate stability and penetration resistance) than at
Planaltina (penetration resistance 1s only data reported) Infiltration rate 1s most
meaningfully made in situ rather than by the /n vitro method being used at Carimagua
Differences in soil megapore (worm channels) and macropore (related to soll
aggregation) content as a function of systems and management practices make it
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especially important to study water flow pathways and the effects of flow pathways on
solute (nutrnent and pesticide) leaching Routine soll moisture relationships perhaps
using time domain reflectrometry (TDR) shouid also be considered

Soil biological measurements are the least comprehensive and most different
between the two sites Residue decomposition and earthworm population and
dynamics are studied at Canmagua while mycorrhiza population and actvity are
studied at Planaitina Inttial results of the population studies show large system effects
and on going or planned work to link actvities and population dynamics to nutrient
avallabiiity and cycling is important Soil biology 1s the least developed of the
tradihional soil science areas and the work of CIAT and partners in the long term
experiments Is at the cutting edge of research Greater effort in this area I1s
encouraged

The studies on residue decomposition and nitrogen release at Canmagua
provide valuable information about the dynamics of nutrient supply and demand in the
systems included in the expenment The complementary strategic research with a
variety of herbaceous and shrubby legume forages at Carimagua Is important to
selecting legume components of agropastoral system that synchronize as far as is
possible nutrient release from organic sources with crop demand in order to maximize
nutrient efficiency and minimize leaching losses

Other research being carried out on the long term experment at Planaltina in
collaboration with advanced country institutes namely organic matter dynamics with
Bayreuth Univ and greenhouse gas fluxes with Cornell Univ 1s opportunistic  The
linkage with universities both national and international - encouraged because the
long term experiments provide an excellent setting for thesis research at the process
level thus fulfiling well the interests of CIAT and universities Collaborative studies of
this type should be carried out or extended to both sites as much as possible since
they should always be relevant to the basic goals of the experiments

214 Satellite Experiments

Not all questions or processes can be studied in the long term experments and
it 1s appropriate for strateqic research on key processes to also be carried out
through satelite expenments A wide range of valuable expenments concerned with
C N and P transformations and dynamics Itter decomposition processes earthworm
dynamics soll physical conditions and crop nutritional requirements are being carned
out at Canmagua but none are being carried out at Planaltina Instead additonal
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experiments 1n Brazil are on farm and at the University of Uberlandia It 1is however
Important to evaluate in Brazit key processes that would be affected by the differences
In climate and solls between the Canmagua and Planaltina

Land degradation 1s an important factor that is not included as a variable n the
long term experments and is uncertain in satelite experiments  Studies that begin
with degraded lands (pastures?) are warranted since this 1S a common starting point In
Brazit and CIAT 1s promoting pasture renovation technologies and agropastoral
systems as rejuvenation methodologies Tillage practice provides a good example of
an area that should be studied in this way No tillage 1s being studied at Carimagua
beginning with savanna and 1s being rapidly adopted by farmers in Brazil beginning
with degraded solls

On farm research at Uberlandia 1s concentrated on use of legume grass
pastures and agropastoral systems It 1s a mixture of system development evaluation
and demonstration This simultaneous combination of activities 1s unusual and difficult
Whether it 1s justified by the rapid rate of change in agriculture in the region remains to
be seen Problems at the system level are famihar namely establishment and
persistence of legumes Land use history 1s variable between and sometimes within
expenments which complicates interpretation and extrapolation Farmers were
extremely enthusiastic about interactions with CIAT and were highly cooperative

The experiment at the University of Uberlandia research farm (in collaboration
with the animal science department) was designed to compare milk production from
legume grass and grass pastures bringing a dmension not being studied in the
llanos Legume establishment in this experiment was very good Technology transfer
activities also underway included propagation of Arachis pintor and Stylosanthes
mineirao seed for use by university researchers and farmers The initiatives that the
university scientists appear willing to take in both technolegy development and transfer
should greatly help the program

Planned collaborative research with the Univ of Gottingen to quanttatively

characterize pasture degradation will help with baseline definition as well as
interpretation of the impact of systems and/or practices on soil quality

15



ICER-June 1995

215 Prototype Cropping Systems

Prototype cropping systems have been studied in the llanos and the cerrados
Studies in the llanos demonstrated that monocrop rice yields drop over time but the
reasons for this are not fully understood From a processes viewpoint it 1s important
that the reasons for degradation be better charactenzed in order to establish that this
Is really occurnng 1 e that yield declines cannot easily be overcome by more
appropriate agronomic management Rice pasture systems with peniodic rejuvenation
appear to be more sustainable than monocrop rice and measures of soil physical
properties and biological activity indicate better soil quality Economic comparnisons of
the two systems are needed

Studies on weed ecology that are being made in systems with rice have
application to design of cropping systems that minimize weed pressure and therefore
the need to use herbicides Such studies are long term and have some degree of
system and environmental specificity but potentially can have an important impact on
both productivity and resource management

A socio economic study on adoption of ley farming systems in the llanos
revealed that many factors were involved in farmer decisiton making The identification
of these factors and farmer needs and requirements for cropping systems and
practices are valuable inputs to the design of prototype systems and additional studies
of this type are strongly recommended

Because native savannas are not prototype systems studies on their ecology
are not evaluated here Prototype cropping system studies in the Cerrados have been
previously discussed in the section on satelite expenments

216 Other Issues
2161 Socio Economic Analyses Socio economic analyses at the system

or farm level are lacking for the various experimental systems being evaluated and
also for the prototype cropping systems being developed Farm budgets and nsk
assessments should be utlized in both design and evaluation phases
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2162 Modeling The intent of the program is to integrate mechanistic
knowledge into models to facitate extrapolation This approach is logical and also
has the advantage of allowing scenario testing It is suggested that CIAT utiize
existing process models and model frameworks that allow integration of models and
environmental vanables e g ALES and GAPS (both Cornell Univ frameworks)

Use of models requires that they be validated for the environments being
investigated The program i1s well aware of this situation having discovered that the P
sub model! of the CENTURY grasslands model 1s inappropnate for oxisols This
llustrates that models can also be used to test our understanding of processes and
can help to identify research needs and/or critical parameters or processes

2163 Scope of Study The natural resources that CIAT programs
address include soil water ar and biological resources Much of the effort of the
CIAT NRM program 1s directed to the soil resource which is appropriate because of
the strong link between this and sustainable agricultural production Less attention 1s
given to water resources either at the field or watershed scale and effort In this area
could be increased beginning with the field scale Biological resources are being
evaluated through documentation of plant brodiversity in native savanna and studies of
the effects of agricultural systems on various biological communities These are
valuable scientific contributions and continued investigations in these areas are
encouraged The effects of agnculture on the atmosphere are being studied within the
context of the greenhouse effect and climate change Studies on soil carbon levels
(carbon sequestration) and dynamics and on greenhouse gas fluxes could be
expanded as agricultural use of savannas has many effects that are potentially
significant at a global scale

2164 Scale of Study The panel was asked to address the question of
moving from plot/field scale to watershed scale Watershed scale studies imply that
the effects of land use/management on streamwater quantity and quality (sediment
load and chemical quality} will be investigated This scale of study requires
considerable investment in monitoring and analysis which 1s long term and extremely
expensive even with small watersheds of several hectares Current research in the
U S on run off from land surfaces 1s concentrating on so called critical zones or areas
within a watershed since the bulk of surface run off generally comes from a small
proportion of the landscape This research begins with hydrologic models and
extends to validation and management of critical areas to reduce or eliminate surface
run off and associated poliutants It 1s possible to consider this approach without
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getting 1nvolved in demanding and expensive monitoring and without directly
demonstrating impact

A second issue Is groundwater quality which 1s generally investigated by
measuring the concentration of poliutants in wells Models of leaching of poltutants to
groundwater are widely use in the U S 1o investigate vanous management scenanos
but these are difficult to validate and often are confounded by macropore flow The
strategy of measuring poliutant concentrations in soit profiles or soit water coupled with
knowledge of effective rooting depth of crops provides some assessment of poltutant
leaching

Ideally different land uses or managements are compared 1in paired small
watershed studies but this is usually applied to a mited number of systems because
of the large costs involved Nevertheless this approach may be feasible for CIAT
Although the Hilisides Sub Program uses the term watershed freely measurements are
not being carred out at a watershed scale Rather the watershed is used as a
geographic unit within which various activities occur  The ability of this program to
evaluate water quantity and quality issues will at best be done through models which
without validation activittes could lead to questionable resuits

2165 indicators of Sof Quality Sensmive indicators of soil quality are
needed t0 measure changes resulting from cropping system pattern and/or soil
management Ideally indicators shouid be relevant to both soil productivity and
agricuftural sustainability goals Separate indicators are needed to describe the soll
biological chemical and physical environment and perhaps some aggregate of these
can be used to describe overall soil health Considerable attention 1s being given to
this subject by developed country institutions following the politicization of the term

sol health The i1ssue 1s obviously complex and far from being resolved

CIAT s taking the correct approach in investigating changes n active son
orgamc matter and nutrient pools soil physical properties such as aggregation and
compachon and soil chemical properties such as Al saturation It 1s recommended
that this activity continue with inter Program collaboration and involvement of the
proposed soi unit It would be a logical topic for an SRG
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22 Forest Margins Sub Program
The goal of the forest margin component of the Troptcal Lowlands Program Is

to reduce the pressure on tropical forests by developing ecologically and
economically sound production systems for already cleared land

Two research strategies are envisioned to attain this goal The first that 1s
being carried out by the Land Management Program is to help effect changes in
macroeconomic policies to discourage deforestation and conversion to pastures by
large enterprises The second strategy Is to develop technologies to intensify and
stabilize agnculture and make it economically feasible for small to medwum sized
farmers to settle and thereby reduce deforestation This last objective was the
responsability of the Forest Margins Subproject of the Lowlands Program

Two research sites were chosen one in the State of Rondonia (Theobroma)
the other in the state of Acre (Pedro Peixoto) both in Brazil

Pedro Peixoto about 80 km from Rio Branco the capital of the state of Acre Is
an old colonizatton project with more than 20 years of existence Nevertheless the
average settler has lived in the area only eight years and only about a third of the
settlers arrved prior to 1975 two thirds arrived in the 1980 s or later Farmers
practice small scale agriculture on land that they clear keep some cattle and extract
products from the forest Mean annual rainfall 1s approxintately 2000 mm and the solls
are mostly oxisols (Latosolc Amarelo Vermelho Distroficos according to the Brazihan
soll classification)

Theobroma 1s 300 Km south south east of Porto Velho the capital of
Rondoma It 1s a shghtly older settlement than Pedro Peixoto yet the average settler
has been here only six years Most settiers arrived in the 1970 s (36%) or 1980 s
(58%) Roughly half of the area (46%) has been deforested by now Cocoa used to
be the main crop but now the area i1s used for pastures (26%) annual crops (7%)
perennial crops (5%) and fallow (8%) Annual mean rainfall 1s approximately 2000 mm
and the solls are oxisols (Latisolos) Alfisols (Terra Roxa) and Ultisols (Podzolicos)

The two research sites are economically and socially highly dynamic areas as
can be inferred from the settliement patterns
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CIAT has entered into a consortium arrangement with ICRAF CIAT EMBRAPA
CATIE ESALQ AND lICA to coilaborate on land use system improvement cailed the
Alternative to Slash and Burn (ASB) Project Several projects are being carried out as
part of this consortium The first called Prototype sustamnable cropping systems for
forest margins invoives a CIAT cropping system specialist based in Rio Branco Acre
and an ICRAF scientist based in Porto Velho Rondonia Both collaborate with the
EMBRAPA agroforesty expenment stations in Acre and Rondonia

In Acre a number of expenments both at the EMBRAPA station and in farmers
fields are being executed as follows

Bean regionai trials for the Canoca and Pink seed type

Introduction of ieading bean cultivars from southern Brazil

National Web Blight nursery

Adaptation tnial of interracial crosses of beans

Cultural practices for reducing web blight incidence and Phosphorous
fertihization

g s WO =

In addition trials are being conducted to test the conditions under which
Arachis pintor Puerana phaseoloides and other legumes can be introduced as cover
crops and forage and the effect of different legumes in suppressing Imperata
brasiliensis Also CIAT collaborates with TSBF In conducting expenments on the effect
of different kinds of litter on farm output EMBRAPA conducts a number of trials at its
station to test the suitability of various trees as living fences and is also testing the
surtabiiity of various perennial crops for the region

The Land Management Program i1s conducting a project entitied A diagnostic
study of agnicultural land use in the southeast Brazihan Amazon This study that 1s
being conducted at both Pedro Peixoto and Theobroma and is based on a program of
interviews and a time sernies analysis of remote sensing imagery overlain with cadastrai
information  From this analysis it 1s very clear that farmers in this area are not
practicing slash/and burn agniculture in the classical sense of the word 1e where
abandoned land 1s allowed to revert to bush and forest and 1s farmed agamn after a
long period of fallow and where the burning of the woody vegetation 1s seen as a soll
improvement process Instead farmers clear approximately 1 2 Ha every other year
farm 1t for two years and repeat the process Abandoned agricultural land 1s
converted to pasture and not left in bush fallow Economic analysis shows that it 1s I
this process of land conversion from forest to pasture where the real economic gans
are realized with increases in land values that averaged 93% a year in Pedro Peixoto
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and 97% in Theobroma Farmers are therefore more motivated to improve therr land
by the addition of ponds fences corrals and improved access rather than in
Increasing yields from crops that account for less than haif the average cash income
(the other half coming from sales of labor) At both sites local ranchers and crty
based speculators have purchased continuous blocks of colonists parcels to form new
ranches or expand existing ones Payments for cleared land are significantly higher
than for forested land

221 The viabiiity of the Forest Margin program in Acre and
Rondonia

How likely 1s 1t that the present Forest Margin Sub Program of the Tropical
Lowlands Program will fulfili its objective of reducing deforestation by developing
ecologically and economically sound production systems for already cleared land?
From the brief analysis of the situation in Acre Rondonia it appears to us that the
socio economic forces that are at work In this area will determine that the very weli
intentioned efforts of the Forest Margins Sub Program will have at best a minimal
effect

The analysis indicates that conversion of forest to pasture and land speculation
IS the most profitable economic activity Under present circumstances of land
availlability settlers can profit much more from this activity than they can from a more
settled pattern of growing crops 1t 1s iIndicative that although these colonies were
estabhshed over 20 years ago that most settlers have been here only for seven to
eight years or less This situation 1s not surprising It IS common n areas of
agricultural frontier for the expansion to be driven by specuiation Access to market
through roads 1s a much more important factor in deforestation in these regions than
IS access to improved agnicultural methodology The study also confirms previous
studies by Hecht Fernside and others Furthermore as already indicated since
farmers do not practice slash and burn according to the generally accepted definition
of this term this research cannot be said to be a contnbution to the improvement of
slash and burn methods We therefore recommend that research on Prototype
sustainable Cropping Systems for Forest Margins be dropped but that the Diagnostic
Study of Agnicultural Land Use in the Southwestern Amazon be continued and
completed as programmed
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222 Alternative models of research

Mihigation of deforestation in the wet tropical lowlands 1s still a very worthwhile
objective The question 1s how best to attain this objective We suggest two
alternative models which involve a change in research site and will involve a much
greater commitment of resources

The first alternative is to concentrate in the development of prototype
sustamnable cropping systems for Slash and Burn to be executed 1n an area where true
slash and burn 1s prachced as for example in some areas of Central Amenca Such a
project will require consultation with partners in the alternatives to slash and burn
project It would require some relocation of personnel and the designing of specific
expenments but would not invoive any changes in the applicable paradigm

The second approach I1s to study the lowland forests of the entire Amazonian
Basin concentrating not only on the forest margins but on the entire unforested basin
as well in order to develop strategies for sustanable use of the Amazon forest These
strategies will have to meet the interests of the multiple stakeholders in the Amazonian
Forest national and private interests in developing the area for forest products
agriculture agro pastoral activittes and mining nterests of indigenous people In
mamntaining the forest to continue therr traditional use of the forest rubber tappers
Brazit nut collectors hunters and other persons interested in maintaining the forest as
a source of non traditional forest products environmentalists and other interested In
maintaining biodiversity etc Such a study would require a substantial involvement by
the Land Management Program and the GIS Unit and would require the formation of
a Consortium with at least the principal Institutions involved in Research in the Amazon
basin along the lines of the SSALLSSA consortium for investigation of the Tropical
Savannas As this approach evolved there would be a change in paradigm
necessitating modification n name to something hke Humid Tropica! Lowlands Sub
Program There would be need to involve CIFOR ICRAF and IFPRI and establish a
broad alliance with interests concerned with the development and preservation of
humid tropical forests for whom Amazornia I1s the number one prionty worldwide And
much greater resources would be required than those currently allocated to the Forest
Margins Sub Program
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23 The Hillsides Program

Under CIAT s Strategic Plan (April 1991) all three agroecosystem programs
had a common set of four objectives

()

()

()

(v)

Characterize farm types and ther influence on land use which
requires

* understanding farmer decision making

® developing agroecosystem specific models of uses of farm
land

L establishing research priorities

Development of strategic research on mechanistic models of
nutrient cycling water use and vegetation dynamics with a view to
broad extrapolation of results through techniques such as systems
modelhng and GIS

Develop and test technology related to

production and soil and water conservation components
sustamnable land use systems

estimating externalities

resource management skills required

Enhance nationa! research systems through training pilot projects
networks and documentation

in the iImplementation of these objectives the Hillsides Program evolved a sharp
focus on the rural poverty subsector as a consequence and cause of resource
degradation The proportion of rural population in this sub sector ranges from 40% in
Venezuela to 80% in Guatemala and have access to 10 20% of the farm lands in

hillside areas

In adjusting to this modified focus the Program placed emphasis on

participatory research by small farmers and decision support systems which
incorporate the values of the more impoverished stakeholders into community efforts
to onent land and water use beyond the farm level The output of these two program
components Is seen as a validated methodology for putting in place sustainable
institutional arrangements for participatory research and community management of
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aspects of land and water use either inter farm or off site which will be replicable In
the wide diversity of physical cuitural and socio economic situations which
characterize the Andean and Central American hillsides This effort 1s complement by
two interrelated components  mechanistic models of soil degradation nutrient cycling
etc and development of prototype systems for sustainable land use and at the
same time is seen as a crihical input to the Decision Support component

231 Overview and Assessment
2311 Participatory Research In many respects this may be seen as an

integral part of the Decision Support component It 1s identified separately partly
because CIAT has been engaged in this activity for the past nine years and has had
and continues to have significant external funding spectfically targeted to the topic

The unit of account of this activity 1s the CIAL Approximately 100 ClALs are
currently at some stage of consolidation in Colombia Bolivia Brazil Ecuador Peru
and Honduras based on intial experience from five formed in 1980 In Colombia each
CIAL on average serves 200 farm families

There has been careful monitoring and evaluation (M&E) of the inputs into
creating consohldating and mantaining the CIALs The inputs have been provided by
host institutions NGOs government agencies or farmer coops as well as CIAT
M&E has identified a number of innovative and successful muttipliers from the CIALs
upstream Into input purchase and downstream 1nto storage processing and
marketing What have not been tested or vahdated yet are

L] options for streamlining the creation and consoldation process

L procedure to facilitate multipliers
* the expected time before a CIAL may become independent of the host
institutton

. the preconditions for separation from the host institution which give
acceptable expectation of self sustaining activities to explont
opportunities from research on production conservation marketing or a
diversification of rural employment or to address constraints arising from
the highly dynamic nature of hillside agrculture

] the change in welfare (indicators?) of the CIAL beneficiaries relative
change experienced by non beneficiaries

® the sustainability of agnculture (indicators) in the CIALs relative the
before and without situations
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At the present time there 1s no typology of hillside situations based on the
expectation that the methodology may have to be adapted on the basis of pre
determined site characteristics The approach has been to exploit opportunities as
they arise 1n the various hillside countries and develop typologies as appropriate
through M&E

The tactical questions which arise for CIAT are

staff time required for training to enlarge the sampie of CIALs and how
far to enlarge the sample?

staff time for M&E of indvidual ClALs and analysis of results to refine
methodology and evaluate performance along the lines suggested in
paragraph 5 above?

the elapsed time before M&E and associated analysis can be expected
to yield a credible methodology with validated performance over an
established time?

the nature of intermediate outputs which may be reported to donors?

These questions need to be addressed through scenarios to establish what
CIAT considers the minimum time horizon and critical mass of funding required to
deliver a methodology which can be applied and adapted on a large scale by national
entiies private or public At this stage the Program should be in a position to specify

whether a typology i1s needed for instance do remote minfundio
situations such as the Guatemalan hillsides require a modified model?
can the model be adapted to drier mid alitude or altiplano situations?
the nature of the nsks associated with the whole enterprise for example
the vested interests and potential discontinuity of host insttutions and
changes in dynamics of macro policy

the GIS on the biophysical charactenstics of potential CIAL sites required
for large scale application of the methodologies developed

the expected costs and benefits of expanding the GIS to cover socio
economic and institutional aspects such as size of farms land tenure
income distribution education levels health indicators rural population
growth insttutional structure etc

The research goals of this component are clear and highly relevant to natural
resource management (NRM) and poverty alleviation in the hillsides agroecosystem
With regard to feasibility the goals must be seen as high risk with a long term and
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potentiaily high payoff The research strategy 1s appropriate but requires more careful
spectfication of the tme horizon and a critical mass of inputs from CIAT and host
institutions  and the nature and extent of potential nsks In many respects thus may be
regarded as an exclusively strategic research activity since 1t 1s concerned with the
development of a tested methodology for creating sustainable CIALs which facilitate
sustainable land use The product is the methodology not the CIALS

CIAT s comparative advantage in this research area hes first in the fact that it
has pioneered the approach to participatory research by groups with a two way flow
of information between farmers and researchers concerned with commodities and
farm or land use systems And second CIAT brings to bear the whole range of CG
research on commodities prototype systems mechanistic models and land use
management as they apply to NRM in hillsides

CIAT has been extremely effective in Colombia generating viable collaboration
with a wide dwversity of research partners many of whom have been in conflict or
duplicating the efforts of others in the past This very success must be viewed as a
matter of concern in scenario where CIALs are to be formed without CIAT involvement
CIAT s prestige as an objective high quality scientfic research institution without
vested interests has perhaps been the major factor In faciitating agreement on a
common agenda with ClALs If this i1s the case the issue needs to be addressed by
research

The achievements to date are encouraging However it 1s essential to define
when and by what critena performance will be measured There should be on
evaluation of all CIALs in the expenment every two or three years using critena such
as those outhned in above An interim analysis of the methodology should be
undertaken by 1998 It will take at least 10 years to validate the robustness and wide
applicability of the methodology The commitment of the CGIAR and donors to this
approach 1s a matter of some concern

232 Decision Support Systems

At the present time this research effort 1s being carried out exclusively in the
3200 ha Ric Cabuyal sub catchment in Rio Cauca of Colombia 1t aims to draw on
experience from the participatory research mechanistic models and prototype systems
projects (with inputs from the GIS Unit and Land Management Program In the area of
systems modelling) In evolving both the institutional structure and the information
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needed by this structure to undertake NRM addressing inter farm and upstream/
downstream I1ssues at the watershed level

As In the case of the ClALs CIAT has used its prestige and analytical capability
to catalyze the formation of what may be termed a watershed management agency
CIPASALA It s planned to use a series of heirachical and interactive models to
generate dialogue among the stakeholders on the i1ssues establish the basis for
conflict resolution and implementation of NRM decisions In addition of the
mechanistic models developed from on farm experiments within the sub catchment
the approach is expected to draw on models such as RUSLE EPIC SWRAB CERES
CROPGRO AEGIS+ TOPOG IRM WEPP and DTM

This 1s an ambrtious expenment based on a process approach with a need to
test the relevance of modelling complex biophysical socio economic and institutional
interrelationship in arrving at NRM decisions at the watershed level The simplest part
of the experiment 1s to view the NRM entity CIPASALA initially as an enlarged CIAL
with 2 much wider mandate Questions related to the durabilty effectiveness and
process of consolidation of the entity are essentially the same as those related to the
ClALs Beyond this level of analysis it is not clear how the project expects to validate
and Iink the range of applicable models what the nature of the feedback process i1s
from the stakeholders to model specification what the stakeholders see as the crteria
for evaluating therr NRM performance and how the modelling contributes both to the
formulation of performance indicators and implementation of iInvestments incentives
and regulatory mechanisms by the entity

As with the CIALs the product of this project Is a validated methodology for
establishing sustainable watershed management entiies with an evolving information
system to support NRM decision making However the challenge i1s an order of
magnitude greater Since the product of the project 1s methodology the steps In
development and validation and assessment of performance are similar but vastly
more complex There is a question of typology Because of the intersectonal nature
of the project the context 1s likely to be more site specific and more dynamic making it
more difficult to quantify cause effect relationships NRM indicators of inter farm or
upstream/downstream effects will be more difficult to quantfy and should be
developed for the before and after and with and ‘without establishment of
watershed management entiies The resources required from CIAT and its partners
will be higher and the time frame to prove one or a set of viable methodologres will be
much longer Because of these factors the risks are significantly hugher A threat
which must be weighed 1s that due to the difficulty of prowiding intermediate products

27



ICER-June 1995

from the project funding may be discontinued before the threshold has been reached
where credible results are in place

The problem being addressed i1s very real The complexity of NRM in the
hillsides 1s not a reason to back off The process approach teans towards terative
and successive approximation on both ends and means which may be seen as a
cause of uneasiness both to management and donors As a basis for reducing the
scope of the project and focusing on key elements in the decision making process it
Is suggested consideration be given to an overall modelling exercise for the Cabuyal
sub catchment by the Land Management Program This might include adaptive
Interactive workshops which have been applied to complex systems elsewhere The
purpose would be to simplfy the approach and dentdfy a few viable points of entry
into the system which offer promise of evaluation with two or three years as a basis
for decision on further work In line with this am 1t 1s our opinion that model
components designed to measure down stream impacts below the Cabuyal sub
catchment should be dropped The watershed focus of the exercise should be on
micro watersheds within the sub catchment to address tradeoffs and conflicts
associated with such aspects as drinking water or mint rngation

233 Prototype Cropping Systems

The prototype cropping systems currently being evaluated are based on CIAT
mandate crops with the addition of components and practices to reduce soil erosion
However farms that we visited combined high value vegetable and fruit crops coffes
and the CIAT crops Some of the frut crop production was stimulated by the CIALs
that CIAT helped establish Hillside farms will probably always have complex and
dynamic cropping patterns that respond to changing economic conditions and market
opportunities Given this scenaro CIAT prototype cropping systems should include
the range of crops that hillsides farmers are likely to use At the least they should be
as advanced as the best farmer systems Furthermore 1t 1s important to develop
farming systems and practices based on the constrains of hillsides and the needs of
hillside farmers Collaborations with the relevant CG centers such as AVRDC and
CIMMYT should be developed as appropriate Research on agrofcrestry systems n
collaboration with ICRAF s also encouraged A twofold strategy that 1s consistent with
the plan presented by the Sub Program i1s recommended

()] improvement/modification of systems that currently exist and are likely to
persist at least in part and
(n}  development of new systems e g agroforestry
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We believe that control of soill erosion should be given a higher priorty than soil
chemical qualty It 1s not clear whether saill erosion will be expermentally evaluated
but we recommend this Prototype systems should utiize results of the soil erosion
studies at Quiichao Measurements of soil processes and sol quality should be
consistent with similar studies in the tropical lowlands Program

234 Soil Quality Studies

This project 1s difficult to evaluate due to it s relatively short existence and
incomplete results It s goal i1s to develop methods to quantfy soil quality changes
resuiting from various land uses and management practices and to evaluate the costs
of soill qualty changes to farmers and society

The research approach being used in two of the four sub projects Is to
Investigate spatial relatonships of various soil properties related to soill quality in a
matrix where land use 1s also a variable This approach has the potential to separate
natural soil vanability factors from land use factors in addtion to determining whether
spatial patterns of soll quality exist However the spatial distnbution of soil properties
Is potentially confounded by other vanables and the spatial analysis methods are
complex and sometimes controversial The value of the complex approach being
taken cannot be assessed at the present stage of the project

Preliminary results show that contrary to expectations soil properties relevant
to nutrient retention are more favorable in cropped soils than forest Maxmum yield
tnals for beans and maize substantiated this pattern when the highest yields were
obtained following intensive cassava and the lowest yields were obtained following
forest The simphcity of the preliminary resuits of these projects contrasts with the
complexity of the project descriptions and proposed analytical methodologies

The third sub project addresses the effect of fertlization practices on soll
acidification but no results are avallable yet However this is a topic that has been
thoroughly investigated in temperate cimates and the results of the various practices
should be easily predictable

The final sub project concerned with soll macrofaunal diversity follows TSBF
protocols and complements a similar study in the savannas Preliminary results show
large land use effects on species diversity and biomass and different trends than
those found for soil nutnent retention
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Overall the project has a worthwhile objective and early results suggest that the
approach being followed will provide useful results It 1s suggested however that an
effort be made to keep the approach and analytical methodologies as simple as
possible on the premise that the simplest model that fits the data 1s the best modei
until proven otherwise

24 The Land Management Program

Under the 1991 Strategic Plan the Land Use Program was amed at
improvement of management of land resources in tropical America It was expected
to work in partnership with the agroecosystem and commodity programs as well as
with other CG centers and national entites This 1s stll and should continue to be the
mandate

The EPMR In its report of February 1995 recommended that the existing Land
Management SRG be transformed erther to a Program or a Unit depending on the
orientation that CIAT considers more appropriate to its future plans In view of the
NMR context presented in Section | we are convinced the roie of the Land
Management SRG should go beyond that of servicing CIAT programs which 1s
generally associated with a Unit It 1s currently functioning as a Program and should
continue to do so

241 Projects
2411 han in Tropical Lan Pattern tin American
Regional Scale Over the past six years the GIS Unit has developed a series of

regional scale digitized maps covering almost 50 environmental social and economic
vanables Recently digital coverage of legally protected areas native reserves and
national parks was published Work has recently been inttiated on a new updatable
digital map of land use and land degradation for use with other overlays as an
instrument in planning for NRM aimed at sustainable agr cultural development and
poverty alleviation CIAT tself has been a major client for these products The
fundamentai challenge in this en going project i1s to assess the cost precision and
desirable frequency of updating and extending the data base and ts application by
national or international entities concerned with NRM in tropical America It should be
the role of the Land Management Program to develop performance indicators of how
and where data 1s used in natural resource planning and management decisions and
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to guide the GIS Unit on precision scope and frequency of updating and analyzing
data which would be relevant to the users

2412 Diagnosis of Agricultural Lan e In the Brazihan Amazon

This project addresses the socio economic policy and institutional forces which
underhe the dynamics of forest conversion to pasture (via a 2 3 year crop rotation) In
Acre and Rondonia Regardless of whether or not the Forest Margin Sub Program is
carried forward in its present form it i1s our opinion that this project is a critical building
block in understanding NRM tssues in the humid tropical lowlands agro forest
ecosystem It should therefore be completed as soon as is feasibie with a view to
using the results to explore options for design of a multi country multi partner intiative
(project) Strategies for NRM in the humid tropical lowlands of the Amazon basin
modelied after the SSALLSSA project which addresses NRM strategy in the savannas

The research goals are clear feasible and highly relevant to CIAT s mandate to
take the lead on the lowland tropical ecosystems in Latin America within the CG s
Ecoregional Approach to Research  The Center s comparative advantage in this
area 1s widely recognized and the quality of work completed 1s testmony To date
there has been little need for collaboration with research partners EMPRABA IFPRI
and ICRAF but effort should be made to increase their involvement in completing the
project Its impact should be judged by the contribution to the on going national and
international debate on NRM in the Brazilan Amazon and to the design of future
biophysical and social science research to address NRM i1ssues in the humid tropical
lowlands of South America

2413 eqies for Sustainabl neultural Lan In_Lowland
Savannas of South America (SSALLSSA) This is a very signfficant iniative  $3 5
million over 5 years involving NARs universites ministries of agricuiture NGOs and
private sector interests from four countries plus the Unwversity of Wageningen  If
funded 1t should be carefully assessed as a potential model for systematically focusing
CIAT s NRM efforts in the hillsides ecosystem and particularly in the humid tropical
lowiands which comprises a criical component of CIATs mandate under the CG s

Ecoregional Approach to Research as discussed in paragraph 4

Should this project eventuate it prowides a significant challenge and opportunity
for CIAT to demonstrate it can bring its inter disciplinary breadth and depth to bear on
broad NRM issues which demonstrate the mult level inkages among resource user
decisions Inter user questions (e g watersheds) and institutional and policy forces
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which may operate at the local regional or national levels It goes without saying that
the project will be policy relevant The real question Is the perception of the degree
of relevance by decision makers in each of the levels It would appear important to
build from country specific analysis to comparative analyses and then to ecosystem
wide analysis In devising insights on NRM i1ssues These insights will be particularly
valuable to CIAT for possible mid course correction to the Savanna Sub Program
But the pnmary cnitenon by which the project should be evaluated 1s how the resuits
are viewed and acted upon by those dectsion makers in the four countries whose
decisions impinge on NRM in the savannas The project 1s large enough and fong
enough to generate expectations of a breakthrough n multi level NRM decision
making Aside from the stated outputs (traning GIS policy guidelines public
awareness and criteria to assess international proposals for cooperation in NRM
projects in the savanna) it will be important that CIAT from the outset take the
intiative of what expectations are reasonable and how their achievement will be
measured

2414 indicators of tainabie Lan The Land Management
Program has taken the initiative in generating CIAT wide discusstons on land quality
indicators (LQI) and has participated in an international working group on the subject
It 1s to be expected that most of the further work on LQIs will be carned by the various
CIAT Programs and Units and the Land Management Program will be a user by
incorporating them into its broader systems models

A recently inthated project undertaken in associatton with UNEP will examine
environmental and sustainability indicators for Latin Amenca and the Carbbean The
am 1s to develop a network (national regional and international entittes) which will
enhance capacity to generate and exchange data within a standardized framework
and publish a br annual report on change in sustanability indicators The project will
also carry out research into new indicators defined from use of systems analysis
Although this project goes beyond the normal mandate of CIAT in agriculture it s
relevant to the broader context within which the Centre must operate as it evolves its
NRM work Given UNEP s interest the research 1S basicaily strategic This type of
enterprise must be viewed as giving CIAT broad regional and international "visibility n
areas beyond its normal sphere of influence Judiciously selected such activities can
be extremely valuable to furthering CIAT s agenda However it 1S our opinion that as
a general rule the Land Management Program should concentrate its work as much
as possible on indicators and NRM issues related to CIAT s mandate in tropical
America
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242 Evaluation

The Land Management Program plays an important role in addressing policy
oriented research nvolving biophysical and socioeconomic 1ssues It uses System
Analysis to research complex questions of resource use in Latin Amenca The
principal tools are databases related to biophysical aspects such as climate soil land
use and socio economic measures It is the principal user of Geographical
Information Systems (GIS)

The Program will be reduced by one senior Scientist is the GIS lab 1s made into
an independent research Unit Because the Land Management Program I1s the
principal user of GIS mechanism to make this transition a smooth one such as
retaining part of the GIS SS tme should be explored

The Land Management Program 1S in need of the services of an ecologist which
we justify more fully under general recommendations

Ancther disciplinary field 1s less clear As covered under general
recommendations we see a need for greater attention to economics in most if not all
Programs to facitate the NRM approach The question of where additional
economists might be located has been left open The Land Management Program is
certainly one potential location a possible Economic Unit 1s another The type of
economist(s) and therr number which might be considered for incorporation n the
Program will depend in part on how it sees its role in interacting with the other five
Programs

We understand a macro economist has been recr.. ted who will be directly
associated with the modelling exercises and policy studies related to the work of the
Hillsides and Tropical Lowlands Programs Thus the question outstanding 1s whether
or not one or two socio-economists (or production economists) would usefully
contribute to the thrust of the Program and at the same time provide services to
other Programs which would help in both ex ante design and ex post evaluation of
crop expenments and prototype farming systems for NRM  The rationale for this latter
activity being based within the Program rests on the expectation of enhanced
exchange of information which would be mutually beneficial to the NRM Approach of
CIAT

The imphcation from Figure 11s that we see an important role for the Land
Management Program in providing an NRM focus to and eliciting information relevant
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to broader NRM i1ssues from the other Programs The focus is NRM in general In
Tropical Amenica and the two ecosystems hilisides and tropical lowlands 1n
particular We would expect scenano modelling e g use of GOAL type models to
be applied sparingly to policy analysis with primary emphasis of the Program placed
on systems analysis which addresses CIAT s mandate in sustainable Land Use in
Tropical America for landscapes at progressive levels of aggregation from prototype
system micro watershed watersheds local regional and national levels
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CHAPTER 3 THE ROLE OF THE COMMODITY APPROACH IN
NATURAL RESOURCE RESEARCH

within the CGIAR system CIAT presently has the global mandate for research
on beans and cassava and forages and for nce in Latin America and the Caribbean
This 1s an important function and 1t clearly should be continued The four Programs
have however different emphases and different responsabilities in executing their
mandate

311 Beans are a very important food crop in developing countries of
Africa and the Americas particularly Brazii Mexico and southern Africa Beans are
iImportant as cheap sources of calores proteins and minerals in the diet and
complement the proteins of cereals such as rce or corn According to the report of
the fourth external program and management review {EPMR) the [Bean] Programme
has recognized that technology per se will not close the gap between expermental
station and farmer yield It requires an understanding of the socioeconomic and
anthropological dimensions of the change process in rural communities 1t 1s here
that stronger collaboraton and interaction with programmes with a pnmarily natural
resources approach (Tropical Lawlands) and Hillsides could be mutually beneficial

The Bean Program 1s collaborating with the Tropical Lowlands Program in forest
margins research in Acre but as explained above we do not fee! that this research
has much chance of success at that ste Another area for collaboration between the
Bean Program and The Tropical Lowland and Hillsides Programmes 1s in the projects
on tolerance of beans to low soll phosphorous leveis Collaboration with the Soil Unit
is especially recommended Research on cultural practices to increase soil fertility and
reduce soil erosion that the Bean Program 1s developing in its African networks is
another potential area of collaboration some of that research results can be transferred
to the Americas

312 Cassava both fresh and in processed form 1s a very important
source of food and a source of income and employment for rural people in many
countries of the Latin America Africa and Asia It 1s very important in marginal areas
because of its tolerance to low soil fertiity and drought and its capacity to recover
after pest and disease damage Cassava is also blamed for soil degradation and soil
erosion especially in tropical mountan regions
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Cassava figures prominently in the prototype farming systems that the Hillsides
Program is developing and the Cassava and the Hillsides Programs should be
encouraged to develop common projects The Cassava Program s deeply involved in
integrated pest management We also would like to see joint projects between the
Cassava and Hillsides Programmes and the IPM Unit The Cassava Program is also
serously investigating small scale processing of cassava in areas where the crop 1s
changing from that of a rural staple to a source of mulhpurpose carbohydrate Here
we would like to see a greater involvement of the Land Management Program in
identifying macroeconomic constraints and performing market analyses and the model
appears to have promise for extension to other Programmes notably Hillsides

313 Rice 1s the second most important cereal in the world (after
wheat) and more people depend on rice as their principal starch source than on any
other cereal Within the CGIAR system IRR! has global responsability for rnce while
CIAT has regional responsability for Latin Amenca and the Canbbean Onginally CIAT
core funded research in both irngated and upland rice and had some great successes
in introducing Irmgated rice varieties At the end of 1993 CIAT decided not to core
fund rngated nce and instead encouraged the creation of a consortium of Latin
American NARS This consortium called FLAR (Latin Amencan Irnigated Rice Fund)
administered by CIAT 1s responsible for research in rmgated rice breeding

CIAT s upland rice research strategy i1s to develop germplasm as an
agroecosystem management component Upland rice 1s an important element in the
prototype agro pastoral systems being developed by the Tropical Lowland Program
and collaboration between the Rice Program and Tropical Lowlands Program i1s an
obvious one The Rice Program is concerned in elucidating the genetic and
physiological mechanisms of rice tolerance/ resistance to biotic and abiotic stresses
under acid soil conditions objective which 15 shared with the Soil Unit and the Tropical
Forages Program Another area where upland nce 1s making a contnbution to Natural
Resources Research i1s in their efforts to educate farmers on rational insecticide and
fungicide use

Finally the Rice Program work on resistance to rice blast diversified resistance

to Tagosedes/RHBV and their research on weed control are a natural area of
interaction between the Rice Program and the IPM unit
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314 Tropical Forages The Tropical Forages Program evolved from
the former Tropical Pastures Program and became operationally in 1992 Because the
Tropical Savanna Sub Program of the Tropical Lowlands Program had a similar onigin
relations between these two Programmes have been a model of cooperation between
a commodity centered and NRM centered Program

The mandate of the Tropical Forages Program I1s the development of improved
forage germplasm for agroecosystems with acid soils in the humid and sub humid
tropics worldwide

In summary we see the four Programs with a pnmarly commodity approach
playing an important role in Natural Resources Management Research The principal
encumbrances are two (1) the global mandate of the Bean Cassava and Tropical
Forage Programs requires that substantial ime and effort be invested outside of Latin
Amenca and the Caribbean and (2) the cbvious resource imitations under which
these three programs are operating Greater coliaboration with other programs and
with researchers in other institutions could be a source of expertise and of resources
to undertake some of these projects
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CHAPTER 4 INTERINSTITUTIONAL COLLABORATION

CIAT mantains a number of relattons with national and international agricultural
research organizations Universiies and NGO s We have had only imited
opportunities to explore these relations At Canmagua we observed the interactions
between CIAT and CORPOICA scientists which we found to be cordial and fairly
interactive In Brazil we had the opportunity to observe the interactions between
CIAT s programmes being hoste by EMBRAPA We found the relations between both
Institutions to be cordiai Interactions between CIAT sctentists and EMBRAPA
scientists were more imited in Brazil than CORPOICA CIAT in Colombia as far as we
could observe

CIAT has entered into a number of cooperative arrangements with many
institutions  The more expiicit introduchon of NRM into the CIAT's operations have
brought complexities which have forced greater attention to partnerships and
consortia This trend has been reinforced by two factors

L drrectives from the TAC and CG Secretanat

L given the severe budget constrants a need was seen to pursue
consortia as a means of obtaining financial rather than substantive
inputs

Frequently this has led to high transaction costs in negotiation interim revues
and reporting to donors on short term results The matter was extensively reviewed
by the EPMR We like to cite from that document {pp 66 paragraph 1) the following
paragraph that captures fully our own concerns in this matter

The trend towards greater cooperation among organizations is clearly a good
thing Nevertheless there are imtations in how far such a trend can go Every joint
endeavor has transaction costs and the time spent by scientists on haison and
consuitation reduces the time they can devote to therr own research At some stage
the Center will have to consider trade offs and may find it advisable to put a brake on
involvement in addiional muttipartner exercises

38



ICER-June 1995
CHAPTER 5 SUMMARY AND RECOMMENDATIONS

Natural Resources Management Research 1s a new area of research and the
paradigms are still being developed By its nature research in managing natural
resources is long term and more nsky than commaodity type research Yet it i1s of the
greatest urgency that this kind of research be pursued since the greatest priority in
agricuiture today I1s the problem of degradation of natural resources It i1s the panel s
feeling that the four major thrusts pursued by CIAT in this area  trying to understand
social and economic macro constraints through the use of systems analysis and GIS
research on the bio physical aspects of natural resources development of sustainable
prototype farming systems and research on the social constraints to sustainable use
of resources in poor and marginal areas are sound and encouraging of positive
results

Natural Resources Management Research at CIAT 1s of high quality and 1s
starting to have an impact on resource management especially in those areas were
research has been going on longest Examples are the rice pasture prototype
cropping system in the acid soll savannas and the organization of CIAL s in the
hillsides

The Natural Resources Management Approach has labored under a severe
resource imitation The eveolution of the Approach has been complicated by the need
for greater integration across center Program the requirement of a critical mass of
resources with expectaton of a long term commitment and recognition of the inherent
risks associated with the enterprnise Aside from these charactenstics the complexity of
NRM will require heavy emphasis on systems analysis and GIS and has forced the
consortia and partnership model for substantive reasons It has aiso forced this model
for financial reasons often with high transaction costs in negotiation intenim reviews
and reporting on short term resuits The measurement of NRM performance from
Programs becomes particularly difficult when CIAT i1s expected to deliver International
Public Goods Contrary to the case of research with commodities CIAT (or any other
institutions) cannot ever acquire in house the necessary expertise to cover all areas of
research Inevitably it will have to work with partners both within the CGIAR system
National Agricultural Research Organizations experts in Universities and Non
Governmental Organizations It should however pick its partners carefully and solely
with the objective of increasing the breadth of expertise needed to research ngorously
a given problem
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In order to enable the varnous Programs better to coalesce around NRM issues
the panel feels that the Center needs strengthening in certain areas of ecology and
economics In economics the commodity Programs will be in a better position to
integrate with the ecosystems Programs and place demands on the Land
Management Program if they can undertake or have access to ex ante and ex post
analysis of financial (and economic) returns as well as socio economic assessment of
adoption crops and prototype farming systems These will be relevant to research
design and performance evaluation At the same time there I1s need for economic
analysis at the sectoral and macro policy level We also dont have a strong view of
where this expertise should be located 1 e ether in a Unit or distnbuted among some
of the Programs

In order to manage natural resources tt 1S necessary to understand the behavior
of ecosystems before they are impacted by agriculture which is the domain of
ecology Particularly important 1s to evaluate the anthropogenic impact on natural
biodiversity  All the NMR Programs are i need of ecological nput The Savanna
Sub Program of the Tropical Lowlands Program has procured the services of an
ecologist through a collaboration with CIRAD EMVT but there 1s no in house ecological
expertise to help the other two programs This tem we feel should have high priority

The Panel concurs with the Fourth External Programme and Management
Review that CIAT s inmative in naturat resource management is important to the
Centre and to the CGIAR Expansion should continue We also concur with the
EPMR that expansion should not be at the expense of the commodity programs It is
the opinion of the Panel that the commodity programs should be seen as a central
part of the averall strategy of CIAT to increase agricultural production in a sustanable
way

The Panei has made a number of specific recommendations which are justified
In the body of the report A brief summary follows
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RECOMMENDATIONS

The Panel recommends
A Organizational

1 In order to focus the Centers work on sustainable land use and in line with the
EPMR s recommendation (EPMR Report page 80) the separation of Programs into
commodities and NMR should be dropped All Programs should answer to the
Deputy Director General for Research (page 7)

2 In order to allow the Units to play a trans Programs role in providing services
and managing projects which facilitate the NRM dimension they should be
consolida ed disassociated from SRGs and focussed prmarily on services to the
Programs (page 7)

L The GIS lab which currently 1s within the Land Management SRG should
be established as a Unit with Center wide responsibilities {(page 8)

® The BRU and GRU should be merged (page 9)

U In ine with the recommendation of the EPMR a Soils Unit should be
established but with specific terms of reference to supply information
and analytical services (page 8)

L] The functions of VRU and the IPM SRG should be merged into an IPM
Unit with a mandate to promote inter Program activities 1n this area which
are seen as critical to NRM (page 8)

3 The Land Management SRG should be established as a Program as on equal
footing with the other six Programs (page 7 30)

4 Ways should be found to strengthen ecology and economics in all Programs in
order to faciitate the NMR Approach of the Center (page 33)

5 In partial variance from the recommendation of EPMR the SRGs should be
seen as flexible problem specific groups with a budget allocation and a finte ife They
would be created to develop projects which would be implemented by two or more
Programs or Units Many of such projects are seen to be relevant to NRM (page 9)

6 Within the Tropical Lowlands Program the Forest Margins Sub Program should
be reformulated (page 21)
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On the assumption that CIAT will continue its association with the ASB
project iIn Acre and Rondonia the objective should be changed and the
design modified to be consistent with the revised objectives

In view of CIAT s mandate from the CG to take the lead on NRM in the
Lowland Tropics of Amenica the Program should actively explore two
options to address management of the humid tropical lowlands
ecosystem in the Latin America and Canbbean Region which 1s a critical
focus of world attention

()] Research on ASB in typical bush fallow rotations
()  Inter center and mutt partner research on NRM for the Amazon
basin

B Programs

7 The Hillsides Program should (page 24)

focus on refernrng monitoring and evaluating the participatory on farm
research to establish clear performance critena for the CIAL
methodology

standardize and simplify work on mechanistic models and prototype
cropping systems to be consistent with similar CIAT research in other
ecosystems

take active steps to simphfy and focus the modelling work proposed for
the Decision Support Project

8 The Land Management Program should (page 33)

place emphasis on Interactions with the other six Programs in order to
help the NRM orentation of research in crops prototype farming
systems watersheds and other levels of landscape management and to
obtain information relevant to its mult level models of NRM

as far as possible restrict ts focus to the hillside and lowland ecoregions
of tropical America

complete the Diagnosis of Agnicultural Land Use in the SW Brazilian
Amazon with a view to exploring options together with the Tropical
Lowlands Project for launching a CIAT intiative for the Amazon Basin
(see paints 6 (1) above)
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The Savannas Sub Program should (page 10)

keep the two study regions in Colombia and Brazii because of significant
chmate and soil differences between them

reconsider the balance of activities between the two sites Greater
actvity in Braz!l would be preferable although we recognize the barriers
raised by Brazihan institutions If the staffing level in Brazil cannot be
increased the scope of the program should be consistent with quality
research

modify the long term experments at Carnmagua and Planaltina to
overcome differences in design that imit the potential for comparison
between the two sites

ensure that a suite of prionty measurements using the same
methodologies are consistently made in both long term experiments
Addrtional attention should be given to soil physical and biological
parameters

make greater use of socio economic information N both design and
evaluation phases of research experiments and prototype cropping
systems

achieve greater complementarty in process level studies and
measurement of soill parameters between the Hiilsides and Tropical
Lowlands Programs including use of the same methodologies This is
criical in the assessment of soil quality and it 1s recommended that this
become a topic of a SRG
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ANNEX Il TERMS OF REFERENCE

TERMS OF REFERENCES INTERNALLY COMMISSIONED EXTERNAL REVIEW
OF NATURAL RESOURCES MANAGEMENT RESEARCH

Dr John Duxbury

While contributing to an overall understanding and appraisal of natural resource
management research at CIAT gwve particular attention to research related to soil plant
interactions especially in the tropical lowlands projects A mechanistic understanding
and models of soll chemical physical and bicicgical processes in agropastoral and
sequential crop production systems and prototype sustainable cropping systems
and the hillsides projects effects of sall degradation and of practices for soil
conservation or regeneration on potential productivity and prototype systems

With respect to these research areas assess and evaluate the following issues

b Retevance clarty and feasibility of research goals

° Appropriateness of research strategy for attaning specified goals

® Balance between strategic and applied research

* CIAT s comparative advantage in this research

. Effectiveness of collaboration with research partners

e Staff and resource needs in context of critical mass needed to attain
research goals

. Quality and achievement to date

] Expected future outputs
] Future direction and evaluation of research

o How progress/impact can be assessed
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TERMS OF REFERENCES INTERNALLY COMMISSIONED EXTERNAL REVIEW
OF NATURAL RESOURCES MANAGEMENT RESEARCH

Dr Michaei Nelson

While contributing to an overall understanding and appraisal of natural resource
management research at CIAT give particular attention of social science related
research especially the projects of the land management resource group the tropical
lowlands project dynamics of land use in the tropical lowlands and the hillsides
projects decision support systems for land use planning and technology design and
participatory research

With respect to these research areas assess and evaluate the following issues

Relevance clarty and feasibility of research goals
Appropriateness of research strategy for attaining specified goals
Balance between strategic and applied research

CIAT s comparative advantage in this research

Effectiveness of collaboration with research partners

Staff and resource needs in context of critical mass needed to attain
research goals

Quality and achievement to date
Expected future outputs
Future direction and evaluation of research

How progress/impact can be assessed
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ICER-June 1995

TERMS OF REFERENCES INTERNALLY COMMISSIONED EXTERNAL REVIEW
OF NATURAL RESOURCES MANAGEMENT RESEARCH

Dr Otto Solbrig

To provide overall coordination and leadership of review panel to achieve
consensus around a consistent set of comments and recommendations contained in a
concise and clear report

To provide guidance to individual panel members in their response to their
terms of reference

To insure that the panel assesses and provides guidance on the following
broad 1ssues

o The relevance soundness clarity and feasibility of the goals strategy
objectives and priorties of hillsides tropical lowlands and land
management research

. The effectiveness of the management structure and organization of
NRMR in programs projects units and scientific resource groups

. Interaction of NRMR with national systems advanced research other
international centers and other organizational units within CIAT in terms
of CIAT's comparative advantage transaction costs and quality of
relations with national systemns

° Relation between resources both current and potential and goais and
activities including site selection in agroecologies
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Introduction
The ICER (Internallv Commussioned External Review) panel met at CIAT Cali
Colombia from November 16 21 1997 Previous to the Cali visit the Panel had been
provided with documents pertairung to the review The first half of the review consisted
of reading documents meeting with the Director of the Genetic Resources phone
conversations with our liaison to the Board of Trustees wvisuts to the laboratones
greenhouses and fields of CIAT and numerous discussions with the research staff The
latter half of our meeting involved deliberation and writing of our final report On the
last day we discussed with the Director General and the Director of Genetic Resources

our findings

We found many strengths i the Genetic Resources Directorshup  The staff 1s deeply
commutted to the mission of CIAT 1s actively engaged in numerous important research
areas and is highly interactive The objectives of the SB 01 and SB 02 umts have
recently changed there 1s less emphasis on the development of cuitivars for direct use by
farmers and an increased emphasis on pre breeding activities  The orgamization of the
Directorship has also changed from a program based structure to one based on projects
At the same time the percent of total funding commutted to specific donor funded
projects has mcreased These factors have lead to challenges for CIAT in redefining 1its
role i wopical agriculture and for the staff in defiming research direction CIAT has great
potential for carving out a new umque role The utilization of native genetic vanaton
via new quantitative methods will allow CIAT to incorporate the vanation found in 1ts
germplasm banks quickly mnto prebreeding populations Likewise the utilization of
molecular techruques and genetic transformation will speed the incorporation of new
genetic varants wnto tropical corps  The Directorship has 1dentified several new
directions including the establishment ot a Biodiversity Assessment Regional Laboratorv

that will respond to new opportuniues in research and funding

First we present a senes of comments which idenutv the sigruficant findings of our
committee  Next we give our recormumendatons and then discuass the issues raised 1n the

Terms of Reference for SB 01 and SB 02



I

Comments

The panel was impressed with the hard work and dedication ot the scientists in the
Directorate of Genetic Resources The individuals we met had a deep
commutment to the mission of CIAT to tropical agriculture and to the people 1t
serves The research staff in the DGR has done a commendable job of keeping
abreast of the latest scientific 1ssues of incorporating recent scientific
developments nto the work of CIAT and of networking with other institutions
The strong connections that staff has forged between the project groups and
various other institutions worldwide keeps the work at CIAT current and 1n step
with the continuously changing directions of science The quality and dedication
of the research staff from the program leaders to the techmcians m the labs and
fields 1s a mayor strength of CIAT

CIAT and DGR have several assets that make 1t nearly unuque on an international
scale and will allow CIAT to maintain a strong international positton The
extensive germplasm collection the vast field and greenhouse space and the staff
to support these facilities offers the opportunity to study and incorporate
germplasm from wild species and landraces into pre breeding stock Recent
studies have indicated that such transfer of native germplasm nto pre breeding
stock can be done relauvely rapidly (the QTL approach of Tanksley) thus making
the germplasm resource of CIAT directlv accessible to development and assurning
CIAT a singular mche 1 tropical agriculture

The research objectives of the DGR have recently broadened and include areas
such as iz situ conservation socio economic considerations and native
biodiversitv that were not traditionally a mayor focus or strength of CIAT At the
same time the change from program to project format has resulted in scientific
objectives that are short term and often tied to specific funding opporturuues
Finally budget cuts have resulted 1n a decrease 1n statf All of these 1ssues
together are beginmng to blur the focus of the research activines The staff 1s
very eamnestly trving to accomplish these multiple objectives and 1s simply spread
too thin both 1n human resources and 1n expertise

1t 1s umperative for the maintenance of CIAT s central position 1n international
agricuiture that this situation be remedied CIAT s reputation 1s based on past
accomplishments 1n the development and distribution of new varieties Breeding
activities are now being turned over to NARS wath the exception of some region
in Atrica CIAT needs to very carefully define 1ts new role 1n international
agniculture so that 1t remains a conspicuous plaver and so that it retains the
attention ot s donors In thus light the objecuves of DGR need to be verv
carefullvy detined and managed so that the exisung research statf can produce
outstandin_ research that will not onlv stand up to international stand.rds but also
maintain the central role of CIAT 1n internauonal agricalture  Such research
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already exusts at CIAT the QTL work on rice 1s a good example and such an
approach could be extended to other crops

Changes 1n the nature of funding appear to have an effect well beyond just the
reduction in support The tight linkage of funding to specific objectives and
donor support has both broadened the range of research and narrowed the
flexabihity and discretion of work withun the umts  Moreover the commutment
for support 1s necessarnly shortened reducing the likelthood of long term projects
that mav well have the greatest ulumate benefit for CIAT Many aspects of SB
01 and SB 02 do not fit well withun the project format The clearest example 1s
the germplasm conservation activities whach are a basic mandated functon of
CIAT independent of projects However the panel agrees with the rationale
behind the change from programs to projects The project format does not
necessanly preclude adequate support and flexillity Portions of the core budget
could be set aside for support ot the germplasm conservation and for support of
core SB 02 activities thus providing secunty and flexibility while mamntaining
accountability

A final aspect of funding 1s sigmficant Because of the increased need to 1denufy
outside funds a natura] tendency exusts to expand the range and nature of research
at CIAT CIAT must necessarily respond to its donors However if funding
opporturuties are not carefully evaluated in the context of CIAT s objectives and
current work the umts will become diffuse and 1t wall be difficult to 1dentify
major accomplishments with CIAT The panel alreadv detects a tendencv
towards producing small studies 1n a wide range of areas

CIAT 1s by defiution an international facility Yet CIAT 1s increasmngly
identified with Colombia It 1s appropriate that Colombia s interest 1s
acknowledged as host countrv Colombia s changing agncultural basis and 1ts
desire to emphasize tropical fruits are all reasonable concerns for CIAT

However with the proposed establishinent of the Biodiversitv Assessment
Regional Laboratorv and the current discussions with the Von Humboldt Insutute
CIAT will need to monitor 1ts international representation

The proposed Biodiversity Assessment Regional Laboratory presents a window of
opporturutv for CIAT Because of the change 1n emphasis in CIAT from
development ot new varieties to agrobiodiversity the establishment of such a
facthity will provide both scientific and funding flexubility The DGR has a clear
set of guidelines to determine which species and avenues of research will be
pursued

Important intornation and tools (processes and gene sequences) related to modern
biotechnologv are now protected bv intellectual propern nghts (IPR) Pnivate
multinationals or national public organizations are usually not euger to provide
high cost research products or processes o CIAT because such oroducts would



have to be released free of charge to third parties thus reducing their own
potenual rovaltv return  As a result increasinglv more private and public
institutions i DCs and LDCs request assurance that their IPR will be honored and
that results of any jointly developed research will also be protected

According with the DRAFT VERSION > presented to ICER for comments CIAT
1s currently revising its IPR policies The main objectives are under the prevailing
IP environment to permit exchange ot genetic materials and techmques and to
ensure that the results ot projects reach the intended beneficiaries in developing
countnes

CIAT should choose to exercise legal protection if such action is needed for
developing critical strategic research alliances or to prevent appropration of
products intended to reach partners 1n developing countnies The draft document
presents four protocols to be used 1n each particular case depending on what
matenal or process 1s being exchanged However it needs to clanfy to end users
and partners what 1s meant bv matenal denvauves as stated 1n Protocol I It 1s
clear that as a CG Unit, CIAT must assure that germplasm 1s freely available to all
countries But by requinng that recipient countries can not seek IP protection for
new cultivars (see UPOV defimution) eventually dertved from germplasm received
from CIAT may create some concern to breeders working 1n public or private
national programs

When discussing a new project which includes the use of proprietarv genetic
materal (e g 35 S promoter) or proprietary processes (use of Bt genes for plant
protection} CIAT should take imnto consideration as part of a general policy the
posstible effects of the IPR in the deplovment of the potential outcomes of that
project CIAT could become liable for distributing matenal that 1t knows to be of
proprietarv nature Intellectual Property Laws usually allow for the freedom of
use for research purposes However as all countries in Latin America, for
instance are part of the Trade Related Intellectual Property (TRIPs) Agreement
and follow the rules of the World Trade Organization (WT0Q) NARSs mav not be
able to use the genes or processes deploved bv CIAT to produce vaneties for
commercial purposes Furthermore CIAT should consider along with other CG
Centers the strategic need to research for new molecular assets that would be
protected bv the CG System to be licensed o parmers 1n developing countries

Biosatety One of the most widely discussed subjects inthe Biotechnolgy world
15 the biosatetv of transgenic plants The UNCED Conference held mn Rio de
Janeiro in 1992 set the background scenario for manv vears to come when
member countries of the Convention of Biclog cal Diversity discussed the
transbourdarv movement of living moaified orgamisms CIAT 1s an International
R=search Center and therefore snould be leading esearcn in tne area of nsk
assessment ot traits which w 1l oe int oduced n its mandate crops Of major
importance are the stud es involving plants +iich have their Center of Origin in
Laun Amer ca and are lihelv 0 benetit trom transgenic traits e . cassava and
common beans The Panel se=s a project in this area as an excellent opportunitv



for networking and collaboration with NARS 1n individual developing countries
and with private and public Insututions from the North

The Panel recogruzes that CIAT has alreadv prepared its Biosatety Guidelines in
1991 (BOT approved) and has tormed its institutional Biosafetv Commuttee (IBC)
with the partictpation of an interdiscipiinary group that includes representation
from the Colombian National Agricultural Insutute The IBC has recommended
that the Center s DG make the decisions on permussion for field testing
Genetically Modified Orgamisms(GMQO)

The Panel also understands that the Colombian regulatorv framework 1s currently
under review and a final re_ulation will be 1ssued by Government in earlv 1998
With this legal instrument 1n place CIAT will be able to apply for field tests in
Colombia All transgenic research has so far been carned out in containment
(1aboratory and greenhouse) using techmuques for handling GMOs CIAT s
bosafety gwdelines have been designed according to the experience of DCs e g
OECD and USDA and its IBC momnutors technological and legisiative
developments worldwide for updating CIAT s guidelines

Network and Capacity Building CIAT is recogmuzed world wade for its capacitv
to coordinate and implement the Cassava Biotechnology Network (CBN) CBN s
impact includes the incorporation dissemination and updaung of farmers
perspectives mto biotechnology prionties transfer of new biotechnology tools for
cassava to national programs and the development of participatorv projects that
increase the relevance of R&D targets The CBN has provided an entire new
opportunity to laboratones and scientists in developing countries by distributing
40 small grants and orgamzing three international scientific meetings on three
continents CIAT also coordinates the Beans Advanced Research Network
(BARN) which was orgamized in 1990 and has provided the opportunity for two
scientific meetings and participaies in the Rockfeller Foundation Ruce
Biotechnology Network The Panel recogmuzes that all CBN s effort should not
come to a loss because of lack of funds and urges the scientific and donor
commumnty to support its continuation based on the excellent outcome provided
so far

CIAT 1s also beginning to be hughly praised in the Latin American region for the
trairung courses and 1n service trauung 1t has provided since 94 Through these
mechansms CIAT has made available to partners a range of genetic matenals
culture lines molecular maps probes vector stramns genomic and cDN A libranes
and state of the art methodologies This effort has to be continued because it
gives to scientists and laboratories 1n the region the comparative advantage of
leaming 'n their own language with less expensi /e travel and housing costs



External Reviews We would like to compliment CIAT for the excellent
documents presented to the Panel and for the presentanions prepared by members
of the Team Their willingness to present their project results made our analyses
much easier to prepare However we would like to comment on the length of the
review With the amount of information that a Panel has to analyze 1t would be
useful to add two extra days to the Panel work That would certainly allow for a
more profound review of the scientific aspects of every line of research and to
allow the panel to reflect on its findings Receiving the documents via e mail
would allow more time for reading and would also speed up the process on
arrival It mav be a good 1dea to invite at least one of the members of this Panel
to the next review giving this person the very good opportumty to review the
progress and the implementation of our recommendations



Recommendations

Establish a position assigned to SB 01 for computer/data base support This position
was eliminated dunng budget cuts but 1s essential for the implementation of the
recommendations from the 1995 CGIAR genebank review panel

Provide additional expertise in the area of population genetics and evolutionarv
biology erther by collaborative arrangements or bv future staff positions

Stabilize a molecular biology position assigned to SB 02 project

Establish firm and formal links with IARCs to draw from state of the art research
Publish the conservation methodologies developed at CIAT in international journals
so that these technologies become widely disseminated Include these and other
methodologies on CIAT s Internet Home Page when possible

Continue rigorous peer review to promote research of international standards

Establish a computer based monitoring system for germplasm conservation
operations

Provide core budget support for the germplasm activities of SB 01 so that budget
stability 1s achieved and that the Upgrading plan can be achieved

Provide more flexable core budget for the strategic  gap filing approach in the
biotechnology very fast moving fleld

Provide appropriate fields to maximize enviromumental variation and gene x
environment interactions for germplasm collections at Palmira

Characterize the cassava germplasm collection before 1t 1s placed 1n 1 vitro storage
The decision to place the cassava collection into 1n vitro culture should be carefully
deliberated

Establish a pilot program for field collections of essential germplasm

Develop a friendly user GIS system to allow for methodology to be transferred to
partners and NARSs

Establish the Biodiversity Assessment Regional Laboratorv and implemenst the
guidelines that have alreads been wntten {Genome Research in Agrobiodiversitv at
CIAT)



Consider a cassava breeding program which incorporates wild germplasm sumlar to
the current program 1n rice and bean QTL s

Contribute 1n a liimited manner to in situ conservation efforts by providing gumdelines
and genetic mformation to other agencies such as Minsiries of the Environment or

conservation agencies

Establish with urgency an agreement on biosafetv with Colombia, taking into full
account internationally established procedures such as OECD gwidelnes

Review formal interactions with NARS based on the broader mission of CIAT

Combine when possible external reviews to reduce the burden on the staff



SB 01 Integrated Conservation of Neotropical Genetic Resources

The direction and hence title of the SB 01 unit 1s a result of the Internally Commissioned
External Review on Gene Bank Operations bv CGIAR 1n August 199> and the new
project framework mtroduced at CIAT mm mid 1996 Activities carnied out by the former
Genetic Resources Umt and other projects related 1o conservation are grouped o a
single conservation project Integrated Conservation of Neotropical Genetic Resources
ICNGR

The general objecuves of ICNGR include 1) the assembling of germplasm collectnons
that are fully available to users that meet international standards and that are fullv
relevant to the purpose of conservation 2) to confribute through training to building the
capacitv in conservation sciences and techniques withun the region and >) to develop in
situ conservation methodologies for farmer landraces and wild relauves

I Project Goals
The specific objectives of SB 01 are given as

To make FAO collections fully meet internanional standards

To make FAO collections and their pertinent informanon fully available

To make FAO collections genetically and socially relevant

To contnibute to the formation of human resources in conservation methodologies 1n
the region

* To provide scientific input mn 2 siru conservation of farmers landraces and wild
relatives

Related objectives identified by the SB 01 mnclude

e To improve or develop conservation techmques integrating conventional and modern
biological technologies and focusing on ex sifu collections of mandate gerrnplasm
with linkages to i suitu conservation on farm or in protected areas

o To assess and charactenze the structure and diversitv of genetic resources of wild and
cultivated mandate species selected non mandate species and associateda orgamsms
through the use of analytical genomic technologies and agroecological information

» To make genetic resources databases and genetic stocks and pertinent information
available to users at CIAT and in partner institutions



The following outputs have been used bv the panel to measure progress towards the
research goals

s CIAT mandate germplasm collections maintained with state of the art conservauon
techmques and made globally available Germplasm samples tested for freedom from
major pests and pathogens

e Distmbuted Neotropical genetic resources better characterized at the species and
genetic levels

¢ Improved germplasm conservation methods using seed and field techmques

» Improved germplasm conservation methods using in vitro and cryopreser ation
techniques

e Genetic structure characterized within and between gene pools of Phaseolus and
Manthot using molecular markers

¢ Agroecological information integrated with genetic diversity using GIS and
molecular makers (beans cassava and tropical forages)

Genetic material distributed to partners

e Databases maps probes strains assembled and made available to parmers

o Capacity building activities in conservation technologies and processes orgamzed
with national partners

e Strengthened links with other CIAT projects through common biological approaches

Below we address each of the questions posed in the TOR in turn

1 Are the research goals and pnorities clearly identified and 1s the process to measure
this adequate?

The research goals and priorities are clearlv set bv the uut and 1t adequatelv measures 13
progress towards these objectives  The first prionty of the umnit 15 to conserve 1ts
germpiasm collection according to international FAQ standards Table 1 indicates the
conservation goals for seed and other categones of the SB 01  Records of number of
accessions placed into storage measure progress towards this goal Quality of
conservation technologies 1s measured by momtonng of viability of stored matenal
Figure 1 1s an example of the unit s conservation strategy showing the management of
germplasm for Phaseolus and tropical forages Table 2 1s an example of the type of
monitoring SB 01 undertakes for the quality of stored germplasm This example shows
the percent of germination for stored Phaseolus and forages over the last 4 years The
second area of work for SB 01 distnibution of germplasm resources 1s also well
documented by records Records of publica ons and tallying of hands on traiming
activities courses conferences and posters momtor the third and fourth aspects of the
unit s work research and human resources
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Fig 1 Flow Chart for Germplasm Management of Phaseolus and Tropicat Forages
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Table 2 Germination tests for Phaseofus and forages dunng the last 4 vears

Phaseolus Forages
Germimation ( /) Germipation (/)
0 130 >18 35100 TOTAL 0 1>0 5184 85100 TOTAL
1994 1 P 101 91 198
1995 ¢ 14 23 259 286
1990 96 404 756 571 1827 0 0 0 0 0
1997 2 89 401 1416 1908 0 189 196

2 Does the research respond to the stakeholders needs”

CIAT holds 1n trust for the peoples of the world an essential and ureplaceable germplasm
coll=ction ICNGR 1s stnving to reach and maintain FAQ internauonal standards 1n 1ts

curatorship of the germplasm collection The unit 1s responsive to requests for
germplasm and 1ts provides carefully momitored material to other orgamizations The
research work of the unut 1s essential in developing techniques and strategies for
conservation that can be apphed towards other species and can be transferred to NARS
We conclude that the work of the SBOI urut 1s hughly responsive to the stakehoiders
needs

3 Are milestones well ndicated and can their achievement be monitored?

Milestones for acquisition and maintenance of the germplasm collections are clear and
the record keeping can monitor their achievement as discussed above

4  Are the research objectives feasible within the indicated time frames?®

Based on the accumulated knowledge and expenience of CIAT the proposed research

obiectives of the umt are ambitious and feasible wathin the indicated time frames oniv if
adeguate resources are provided Essential concemns such as eliminating the backlog of

material to be placed in storage GIS documentation computenzaton upgrading and

accessibility of records are all feasible within the projected time frames with adequate

resources The goal of the urut 1s to provide secured stability in germplasm conservation

services (short term conservation long term conservation viability monrtoring safetv

duplication and repatriation) for twenty vears by establishung appropnate facilities and

staffing Such a goal 1s teasible with aporopriate resource commtments (discussed
eparatelv below)

> Isresearch attention to i1 situ conservation adequate”
The role of CIAT n situ conservation of ag obiodiversit 1s discussed 1n the context of

several resenrch projects  The nature of such work 1s not specified Our understanding
1s that SB 01 1n collaboration with SB 02 view their roll as identufving geographical areas
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of concern and interest (¢ g molecular marker studies indicate that a specific
geographical region has hugh diversity) and providing knowledge and protocols for the i
situ maintenance of such diversity Onlv a hunited role of SB 01 (and SB 02) in ix sutu
conservation 1s appropriate given the other objectives and responsibilitv of the unit
Moreover 1n situ conservation 1s not an endeavor to be undertaken lightly Conservation
of genetic resources either as landraces by farmers or as wild species 1n preserves hasa
whole set of 1ssues methodologies and constraints that have not been previously
undertaken bv CIAT Particularlv for wild species there are other organizations
(Minustries of the Environment conservation agencies) whose nussion and experience
make them much more suitable agencies to undertake conservation of species important
to agrobiodiversity

6 Is the proposed research fully reflected 1 the project documents and do the
work plans represent the project objectives®

Currently the research 1s fullv and clearlv reflected in the project documents and the work

plans represent the project objectives But, in this context our interviews with staff
revealed a g eat concern for the ability to complete specified research projects because of
uncertainty in funding for any given project (Thus 1ssue 15 discussed below)

7 Is projected output and impact well defined and feasible

The SB 01 Umt has a clear understanding of 1t s projected output and the impact and
iumportance of 1ts output The projected ocutputs are feasible g1ven adeguate resources

I The Research Program

The research of the SB 01 program 1s in several distinct areas unuited by the theme of
conservation of genetic resources The umt has the significant and major responsibilitv
of providing for germplasm conservation which includes both the introduction and
propagation of new accessions mto the collection. and the maintenance of the current
collection Table > gives the current status of the germplasm collection at CIAT
Maintenance of the collection 1s accomplished either by long term storage of seeds (beans
and forage) or by tissue culture and field plots (cassava) There has been sigmficant
recent progress 1n this area bv the modermization of facilities (cold storage seed
germnation room) and by the input of data in the SINGER system and the use of GIS
data with passport information

The SB 01 unit also has the responsibility of distmbuting germplasm to NARS and other
orgamzations Table 4 11lustrates this function for the distribution of forage germplasm
This work involves propagation of the materi. and certification of the health of the
germplasm so that 1t can be saretv utilized (without disease or pathog~n) 1n arother
regicn The unit assures the sa.et  of material bv the seed health laborators and by tissue
vulture production and monitoring of cassava
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Table 3 Status of the Phaseolus beans and of the tropical forages germplasm collections

conserved at GRU CIAT (1997)

Ongn Total
Germplasm collection Genera Species No No access
countries
Phaseolus beans 1
P vulgaris 1 91 25 454
Other cultivated spp 4 53 3002
Wild spp 22 12 167
Subtotal 1 27 97 28 623"
Tropical Forages
Legumes 102 614 69 18 559
Grasses 48 16> 41 1916
Subtotal 150 779 74 20 475
Mamhot
M esculenta 1 1 24 5557
Wild spp 1 30 * 350
Subtotal | 31 24> 5 867
Total 152 837 195 54 965
Table 4 Dastribution of Forages germplasm (1994 1997)
Number of Accessions (No of Requests)
1994 1995 1996 1997
Centre Staff in Host Country 1 895(532) 625(28) 569(-0) 216(27)
Centre Staff in Other Countnes 125(4) HD) 60(5)
Other JARC s 11.(1)
NARS in Developing Countres 50 28) 212(16) 248(17) 295(13)
NARS i Developed Countries 5(2) 97( ) 54(2)
Private Sector in Developmng Countries 21{4) (1D 28(d4) (@]
Private Sector in Developed Counries 7(2) 24{4)
Othe s (Includes Universinies) 647(22) 100(15) 102(8) 48 (13)
TOTAL 2251(117) 115 (8%) 1 570(63) 105 (9

1>



Another responsibility of the unit 1s to develop new conservation technologies The umt
has close collaborations with SB 02 and several types of genetic markers have been used
to momnitor the collection for duplicates (electrophoretic markers DNA fingerprinting
and AFLP s) Other sigmficant activities include i1 vitro preservation for cassava,
storage effects on seed dormancy (cassava) zygotic embryo culture for safe international
transfer (cassava) and pathogen detection 1n seeds (beans) The groups have also
collaborated on studies of genetic diversity with both cultivated and wild germplasm of
beans and cassava SB 01 has also been actively involved in tratning of researchers and
1n transfening the technology for germplasm conservation developed at CIAT Table 5
shows the recent training activities of the umt

Table 5 Number and type of capacity bulding activities
Type of capaaity transfer ::l::s)er of
Courses with input from project staff 13
Hands on trmmming 1n GRU facilities 57
Research thesis supervised by SB 01 staff 18
Scientific commumcations 1n conferences workshops etc 31
Scient:ific posters in congresses 3

1 Are the proposed research activities and methodologies used appropnate to
achieve the expected outputs?

The proposed research activities and methodologies 1n general are appropnate to achieve
the expected outputs The GRU has good procedures 1n place for the placement of

germplasm mto the collection for the maintenance of the collection and for its
distnbution The work of SB 01 can serve as a model for future research on genetic
diversity for a wide range of agriculturailv important species

The proposed research of the urut 15 1n the area of assaying biodiversity for approprate
collection strategies and 1n developing (1n collaboration with SB 02) genetic markers
Both of these areas of research are flourishing and are providing clear contributions to the
general area of agrobiodiversity The studies of native and cultivated bean biodiversity
and the 1dentification of separate gene pools in several native species 15 an advancement
that will have direct applications for the germplasm collection  In view of these
Interesting basic scientiiic discoveries 1t 1s curtous that there s very little direct
collection of new accessions by the wnt Because of the mass of basic genetic
information gathered on wild bean species the scientists of SB 01 are clearlv in the pest
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position to mount additional collecting trips  They have the greatest understanding of
genetic diversity of Phaseolus in the wild and it 1s the umt s mission to preserve
biodiversity Given the rapid depletion of native germplasm 1t 1s urgent that accessions
be collected expeditiously The unit has expressed a keen interest 1n increasing its
collection activities

Another 1ssue rests with the nature of the collections One 1ssue that needs to be carefully
addressed 1s the nature of sampling for a given species or crop At one end of the
spectrum 1s the 1dea that only a single individual need be sampled because 1t represents
the gene of the species and that multiple accession add hittle  Such concepts of
germplasm collections are reflections of species concepts m the past and are in 1gnorance
of the mass of data, which indicates the hugh degree of vanation withun species The
other extreme suggests that every population and every varnety is disttnct and ought to be
collected and preserved Such concepts do not reflect current understandings on the
reticulating nature of tneages CIAT because of 1ts basic work i distmbution of
genetic variation 1S 1n a good position to determune how sampling and collection should
be done based on the genetic structure of gene pool 1In the case of wild Mamhot species
the germplasm collection 1s often represented by only a few accessions and shouid be
bolstered 1 collaboration with NARS

2 Is the research original and 1s the balance between basic and strategic research
adequate”

Is the proposed science ngorous of mternational standards and 1s a peer review

process in place to assure those standards”

SB 01 appropnatelv balances basic and strategic research The non curatonal aspect of
the unit s work provides new conservation methodologies to other orgamzations and thus

will have a wide effect on how conservation 1s practiced The work on genetic diversity
1n secondary and tertiary gene pools has importance both for basic and strategic research
1t furthers the understanding of basic plant genetics and it provides an exampie ot how
genetic variation 1S structured within a species  Several of the studies are hughly onginal
The study of AFLP vanation to assess vaniation and domestication in Phaseolus was the
first study to use these new markers 1n such a manner The studies of germplasm genetic
diversity at CIAT use a wide vartetv of molecular techniques reflecting the strength of the
SB 02 unit Many of these studies now rest withun the field of population genetics In
this area CIAT would be greatly helped by additional expertise in the area of genomic
and population genetic analysis Many of the 1ssues 1 population studies rest not so
much on technique as on sampling and data analysis The science conforms to
international standards A peer review process 1s 1n place manuscripts are given to a
committee of two anonymous colleagues who evaluate and comment on the manuscript
before it 1s sent for publication



3 Are past research results and review recommendations used in present and
planned activities”

The proposed program and research of SB 01 15 stronglv influenced bv past research
results For example the proposal for more mntense germplasm sampling in Phaseolus

stems from the research on AFLP markers that have indicated separate gene pools 1n
several species Likewise research results indicate evidence for gene mugration between
cultivated forms of Phaseolus and some of the wild ancestors Such work can also be
used to direct collecung efforts to weed crop complexes

The proposed activities of the SB 01 have also made use of past review
recommendations The response of the SB 01 to the comrments and recommendations of
the external review panel of the CGIAR genebank operations of CIAT are discussed
below

4 Have the recommendations of the review of the genebank been implemented”

The external review panel of the CGIAR genebank operattons made several
recommendatons 1n 1ts 1995 review of the genebank Many of these have been
implemented and several have not We discuss only those areas where implementation 1s
not complete

CGIAR Genebank Panel Comments

A The Panel recogmzed that financia' constraints are limiting CIAT s operation but
thought that in relation to the Center s total budget the GRU s undefined

The current panel 1s of the opimion that financial constraints are still imiting the
operation of the genebank The genebank 1s the core activity of the GRU (SB 01) and 1s
an activity that 1s essential for CIAT s role in CGIAR We view the genebank as the
single most important activity of the Division of Genetic Research Stnides have been
made to increase facilities but several key areas need attention additional cold storage
for seed renovation of seed cleaning areas and most importantly attention to
computerization and mechanization of the work

B The panel thought that there are dangers in making use of special project funding for
key areas of conservation and research

The ICER panel also shares this concern The genebank and germplasm conservation are
core ac 1vities that are not always directly 1dentifiable to a project The lack of a clear
funding comritment to the genebank jeopardizes the conse~vation of gemplasm that
CIAT must maintain based on the FAO CIGAR agreement
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C  The panel was satisfied that for Phaseolus forage and grass species CIAT s goal 1s
to adhere to International Genebank Standards as endorsed by FAQO and published
Jomtly by FAQ and IPGRI in 1994 Inadequate staff and funds have precluded complete
achievement of these standards

The SB 01 has responded by producing an Upgrading Plan The Upgrading plan 1s not
yet entirely implemented due to financial imitations The Upgrading Plan includes

clearing backlogs and meeting standards of seed quantities
seed viability and health momitoring

long term conservation at CIAT

safe duplication

restoration

C a0 o

The previous panel set forth a series of 18 specific recommendations which have been
addressed either by management or by the SB 01 Implementation of several of these
recommendations awaits additional financial resources for the umt The current ICER
was impressed with the earnest response of the SB 01 to the CIGAR genebank review
The response of the SB 01 to the comments and recommendations of the CIGAR panel
has lead to vast improvements 1n the maintenance and storage of collections other
umprovements are planned

CIGAR Genebank Panel Recommendations

We will not discuss each of the recommendations by the CIGAR panel but will hughfight
as examples some of the recommendations and the response of the SB 01

A CIAT should negotiate with ICA to permut first increase of forages in mesh houses
to increase effective populations size and reduce genetic dnft

The previous panel raised the 1ssue of genetic dnft in the management of forages and
other crops Our field observations during thus visit indicated a great concern by the SB
01 staff for eluminating genetic dnft  Seed collections are momtored on a per plant basis
and then bulked only after equal representation 1s achuieved Both the equal contribution
of each plant to the gene pool and the overall inc ease in sample size of the collection 1s
now adequate to prevent genetic dnft

B A pilot cryopreservation project for Mamhot should be iitiated as soon as
possible

This has been accomplished ara crvopreservation 1s now effec 1ve for Vanihot
germplasm  Several modifications have been made to the c-yopreservation tecnmique
and now both control and recalcitrant g=notypes can be eifectivelv swored Currertlv
studies of the long term viaothtv of cryopreservanon are underwav [t 1s hoped that thus
technologv will soon be transferred o the routine storage of portions of he cassava
germplasm collection
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Other aspects of the CIGAR review panel s recommendations are currently being
addressed or await implementation The CIGAR review panel suggested

Applied research should be imtiated by CIAT to reduce costs for routine activities such

as

s drying in paper bags versus open drying boxes

e counting smaller samples to estimate total seed number with computer connections
to scales and to enter seed number and seed weight per 100 seeds in the data base

» more mechanization in seed processing

o estimation of seed longevity of various species at temperatures above freezing to
identify species where the active collection should be stored at -19C
use of bar codes
computer programs fo enter germnation results compute means and enter in data
base

Many of these improvements are yet to be implemented The SB 01 umt has given a
very hugh priormty to the computenzation and mechanization of routine operations
However these improvements can not be made without the lunng of a computer/data
base spectalist in this area  Such a position had been 1n place but was eliminated due to
budget cuts

The SB 01 unit has done a good job of improving the handling storage and mauntenance
of the FAO germplasm It has made many improvements 1n the curatonal facilities and
procedures for germplasm conservation and this was done 1n the face of a declining
budget The SB 01 unit has a tremendous obligation for mamntain the FAO germplasm 1n
trust and 1t meets tlus obligation with a strong sense of responsibility and dedication

5 Is research progress adequate and according to projected outputs and 1mpact?

The progress of research has moved along quickly with several papers being published 1n

refereed journals The progress of the germplasm conservation activities 1s discussed
above

6 How are research outputs used and by whom

The research outputs are used both strategically by the communitv of researchers
Interested m agrobiodiversity and bv basic scientists 1n population biologv and
enthnobotanv The studies of Phaseolus gene pools are illustrative These studies have
identified multivle gene pools withun species this discoverv leads to verv practical
re~ommendations for the collecuion of genetic aiversitv  On the other hand such studies
are 1interently 1mte ~sting to both enthnobotanists ana popuiation biologists as well The
work has demonstrated muitiple domesucation which proviaes basic information on the
development of agriculture The occurrence of two separate gene peols suggests some
ancient hineage dive sificauon most hikelv associated with biog=ographical factors
which 15 of interest to population and evolutionary biologists
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Project SB 02 Enhancing the Understanding and Use of
Agrobiodiversity Through Biotechnological Methods

I PROJECT GOALS

Are the research goals and prionties clearly identified and 1s the process used to
measure this adequate”

According to the documentation presented to the ICER, project SB 02 has the
following goals and objectives

Project Goals to contribute to the improvement and use of genetic resources and to
promote agrobiodiversity conservation through the integrated application of modern
molecular and cellular biotechnologies 1n tropical countries

Related objectives 1dentified by SB 02 are

Objective 1 Understanding the genetic diversity of wild and cultivated species for the
use and conservation of improved genetic resources

Objective 2 Accessing exotic or novel genes and gene combinations to broaden the
genetic base of cultivated crops

Objective 3 Collaborating with CIAT parters to access and enhance agrobiodiversity

The pnonties of SB 02 came from on gong projects prior to the transformation
of the orgamzational system in Genetic Research from a program dniven model to the
present project system SB 02 umut was organized in the second half of 1996 The
measurable outputs take into account the work developed with CIAT mandate crops and
are clearly presented 1n the Annual Report and summanzed as follows

Objective 1
QUTPUT 11 Genetic diversitvy characternized at the intra and inter specific levels

1) The wild bean (Phaseolus) core collection was charactenzed using seed protemn
and AFLP markers

» Major genetic groups were 1dentified in Mesoamenca, Colombia, the northem Andes
of Ecuador and northern Peru Germplasm from northern Peru was genetically the
most distinct of all the geographical regions
Colompoian accessiors appeared to be highlv irtrogressed contatung germplasm from
the Mesoamencan and southern Andean gene pools

II) Studies of the molecular phvlogenv of Phaseolus nave been imtiated Accessions of
Phaseolus species can be grouped based on the region of geographic orngin
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» The South American species were clustered into two groups P vulgarts and P
costaricensis and are clearly separate from P [unatus and and 1uts closely related
congeners

» The moleuclar data 1dicate the existence of two major gene pools in wild Lima beans
The species P augusti P bolvianus and P pachyrrizoides do not form distinct
geneic clusters but rather grade into each other n a continuum The three species are
not clear cut entities warranting taxonomical ranking by species

I1) A study of the genetic structure of both Mesoamerican and Andean common bean
was camed out on the matenal in the core collection

e RAPD data provided new and more accurate quantificahion of the genetic distances
between Mesoamencan races Race M was split into two disunct groups Races D
and J were closely related but could be distingushed with RAPDs

» The Andean cultivated bean core collection was analyzed with AFLPs and showed
that most landraces grouped closely together There 1s no systematic differentiation
among accessions despite their having different geographical ongins The results have
lead to a new hypothesis on bean domestication in the Andean region that 15 currently
bemg tested

1V ) Genetic vanability of Colombian and selected Central Amencan and Brazailian

Manthot species were evaluated by AFLPs and microsatelhtes to determune the species

relationships and to provide mnsight into cassava domestication

o M aesculifolia M brachyloba and M carthaginensis were most distant from
cassava (M esculenta) M esculenta subsp flabellifolia and M esculenta subsp
peruviana were indistinguishable and were most closely related to the crop  The
latter finding supports recent taxonomuc classification of M flabellifolia and M
peruviana as subspecies of M esculenta and the hypothesis that ancestors of cassava
can be found within this group The crop germplasm presented a narrower range of
variation than most wild species Species specific bands that could be useful
detecting introgression and gene flow were also 1dentified

V) AFLP fingerpnnting was used to analyze Affican cassava germplasm and

allowed better discnmination among accessions

e Estimating genetic simularities bv AFLP 1 cassava accessions from Africa and Laun
America was more informative than by other methods used to date such as
1soenzymes RLFPs and RAPDs AFLP analvsis could also detect possible genotypic
duplications 1n 10 of the 20 cassava landraces studied

V1) A surve/ of the genetic diversitv present among 18 major Cuban rice cultivars was

conducted using 1soenzvime RAPD and AFLP markers

o AFLP markers proved verv efficient in de ecting polvmorphisms even among closelv
related cultivars  The study revealed a hugh degree of genetic sumilanty among the
cultivars whicn were all used for nce improvement programs conducted in Cuba
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durmg the last 20 years These data, as well as previous studies conducted on Latin
American rice varieues pomnt to a verv narrow genetic base n nice breeding

programs

VII) A large collection of Colombian cassava bactenal blight (CBB) 1solates have been

characterized using DNA probes generated from the pathogen genome

* High levels of pathogen diversity at the molecular level are being related to
geographic specialization of pathogen populations

* A very sensiive PCR based techmque for detecting the CBB pathogen in cassava
tissues was developed This diagnostic techmque has an important practical use for
the establishing clean germplasm propagules for the international movement of
cassava matenals

VIII) In a collaborative effort with CORPOICA Colombia, the genetic charactenzation
and evaluation of vanability of 36 Passiflora species and 100 genotypes of the
Coiombian Musq collection were carned out using RFLP and RAPD markers The
findings contnbute to a better understanding of the taxonomy of the Passiffora and to the
clustenng of the Musa accessions according to genome type

OUTPUT 12 Useful genes and gene pools have been 1dentified and/or localized and
integrated with agroecological information

1) Seed proteins were used to screen Andean bean germplasm for phaseolin types and

Mexacan wild P vulgaris for arcelin

e The mamn phaseolin types found in nufiasare T C and H followed by other
types present at much lower frequencies New phaseolins found only 1n nufias were
also 1dentified

e A new arcelin vanant, arcelin 7 was found in some wild P vulgaris populations from
Chuapas Mexuco The wild accessions with arcelin 7 were resistant to the Mexican
weevil

I1) Common bean agronomuic traits such as tolerance to low phosphorus are being

tagged using mapping populations established with recombinant mbred lines (RILs)

denved from the mter gene pool cross DOR 364 x GI 983> These lines are

polymorphic among many combinations of Mesoamerican and Andean genotypes

e Several RAPDs and SCARs markers were 1dentified for BGMV and CBB providing a
first step towards marker assisted selection

111 ) Microsatellites sequences were 1solated 1n Phaseolus and primers designed to
provide access to lugh resolution markers for bean germplasm characterization
popuiation genetic studies and gene tagging

IV ) Cassava genome studies were further refined bv developing of he first moiecular
map of the crop



o The map consists of 20 linkage groups spanmng 940 cM and 1s estimated to cover
about 70% of the cassava genome The map was used to elucidate genome
orgamization in cassava lmtial data suggest that cassava 1s a fully diploidized
segmental allopolyploid

o The saturation of the map 1s continuing with mucrosatellites developed at the
Umversity of Georgia and with Expressed Sequence Tags (ESTs) developed at CIAT

V) The characterization and mapping of genetic resistance to cassava bacterial blight

(Xanthomonas axonopodis pv manthotis or Xam) was begun

e Preliminary results indicate a major gene on the M linkage group which explains 80%
of vanance for resistance to CBB The work 1s complemented by mapping receptor
kinases to define the cassava xam pathosystem by using degenerate primers from the
cloned nce gene Xa21 Significant homology to a gene associated wath resistance to
Xanthomonas 1n rice has been reported 1n cassava, but a role n the cassava
Xanthomonas reaction has not yet been demonstrated Analyses are continuing
utahizing degenerate pnmers synthesized over additional conserved domains that are
homologous cassava cDNAs

VI) A strategy for developirg durable resistance to rice blast was proposed by

integrating the charactenization of virulence in Colombian 1solates MGR DNA

fingerprinting of pathogen 1solates and tagging of resistance genes with major

Colombian MGR lineages

¢ The momtoring of the genetic structure and virufence diversity of pathogen
populations was conducted on blast 1solates recovered from 26 Latin Amencan rice
cultivars These cultivars exhibited complementary resistance to lineages of the
pathogen

* Virulence analysis of more than >00 blast 1solates showed no single 1solate expressing
compatibility with both P1 1 and P1 2 genes Testng the lineage exclusion hypothesis
on stable blast resistance 1s under way by anayzing crosses made between several
blast susceptible parents extubiting complementary resistance

VII) A gene pyramiding program for incorporating blast resistance genes 1n to several

commercial nce vanetes of Latin Amenca was tmtiated

e RFLP and microsatellite markers from the nce molecular map were used to screen two
doubled haploids for tagging resistance genes

» One RIL mapping population was used to dissect the resistance of O Llanos 5 (a
highly durable resistant commercial vanety) RFLP SCAR, and AFLP markers
linked to several resistance genes were identified

VIII ) Genome research of Brachiaria species focused on tageing and fine mapping the

apomius Jocus with molecular markers and on localizzng the apomixis locus on a

complete Bracaria genetic map constructed with hete ologous probes from rice and

maize RFLP maps

* ‘Two hvbrid maooing populations were gene ated bv crossing a B br antha and a B
decumbens clone to the same tetraploidized sevual B ru 1 ensis piotype Linked
prumers were 1denufied afier screemung 600 RAPD and 82 AFLP primer combinations
using bulk segregant analysis



* A SCAR was designed from the RAPD prumer linked to the apormuctic phenotype 1n
the B ruziziensis x B brizantha population at a distance estunated at 4 ¢cM 1n the B
ruziziensis x B decumbens population and 13 cM in the B ruziziensis x B brizantha
population

e RFLP probes from the Comell rice map linked with the SCAR and with the apomuixis
gene were also 1dentified

Objective 2
OUTPUT 21 Exotic genes and gene combinations accessed and utilzed

1) Viable fertile hybnd plants have been obtained following backcrossing P vulgaris x
P acutifolius F1 hybnds to the common bean Interspecific hybndization was
facilitated by certain genotypes of both species embryo culture and backcrossing
strategy Congruity backcrosses increased the rate of fertile hybrids and the
recombination of both genomes as shown by protein and molecular markers

o After several cycles of selection and pyramuding of resistance sources several lines
highly resistant to bactenal blight (CBB) have been developed Other agronomic
characters of the common bean parents have been retained

» Resistance to BGMV and leaf hoppers are important traits for broadening the genetic
base of common bean by interspecific hybridization

I} Atghly prolific merstematic common bean callus was produced following
several subcultures of cotyledon nodes in a new medmm with hugh levels of cytokinun
Efficient ooting of regenerated shoots was possible following micrografting of stem tips
onto decapitated seedlings Preliminary expennments of transformation using biolistics
and Agrobacterium tumefaciens have shown the suitability of this tissue cuiture system
for transformation of the common bean

I ) Transgenic cassava plants were produced following 4 tumefaciens mediated
transformation of somatic cotyledonary leaves ot vartety M Per 183 The plasmid used
for transformation was pGV 1040 and expression of marker genes gus and bar was
observed mn regenerated plants  Southem hybnidization demonstrated the stable
integration of T DNA mostly as single inserts Fully grown plants expressed high
tolerance of the herbicide Basta (150 mg/l ppt) 1n greenhouse tests

IV ) Integration of transgemc cassava inte a broader pest and crop management approach

1s an alternative strategv for controling the cassava stem borer

¢ A binarv vector (pBIGCRY) that harbors the chimenc gene crvIA(b) was constructed
and placed 1t between the 555 CaMV promoter and a polydenilation signal from the
ropaline svathase gene of 4 rumefaciens The consuruct contains the gus intron
r porter gen and the npt/] antiblouc resis ance gene

¢ Transformation studies of cassava variety Venezolana the mos importan 'ocal
cultivar 1n the Colomolan North Coas were imitiated
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V') A cryopreservation techmque for cassava was developed using chemical

cryoprotection and dehydration cooling to recover viable plants from shoot tips of a

range of cassava varieties

e The culture and dehydration of shoot tips before crvoprotection and freezing and the
use of cytokinins 1n the recovery medium were critical to the successful recovery of
plants from hquid mitrogen Plant recovery varnes from 10% to 70% depending on the
genotype

¢ Recalcitrant genotypes have been studied and their response to crypreservation
significantly improved

e A rapid freezing protocol was recently developed and 1s currently being evaluated for
genotypic response along with the use of encapsulation (alginate beads) of shoot tips

V1) Evaluation of the genetic stability of cassava cultures conserved in vitro for 10 years
has shown no apparent genotypic vanation at DNA level

VII) An advanced backcross method was umplemented for nce The method 1s based

on a successful demonstration by Tanksley 1n tomato of increasing yields by recovenng

positive alieles from wild species using molecular markers that otherwise would be

overlooked, based on the phenotype of the parent, and 1dentifying molecular markers for

the alleles of interest to aid their incorporation

+ Mapping populations from ehite urigated and upland rice varieties and three wald
species (O rufipogon O barthu and O glaberrima) were developed Some BC2F2
families showed a transgressive segregation for yield, resulting 1n increases of as much
as 15% The data were confirmed on BC2F> families Preliminary QTL analysis
provided mformation on the putative linkage between RFLP markers and yield
components

VIl } A methodology for generating transgenic indica rice was developed

e Current resistance to RHBV (Rice Hoja Branca Virus) in commercial varieties 1s
controlled by a single gene therefore broadening the resistance base against RHBV 1s
of great importance Constructs containmg the RHBV nuclear protemn for cross
protection and the anti sense RHBV NS4 major protemn both viral genes were placed
under the control of the 558 CaMV promoter and mcorporated in transgenic plants
using biolistics

o More than 150 plants were obtained from several transformation events Southern
analysis indicated single and multiple gene insertions Segregation of » 1 among
offspring of transgenic plants was obtained These plants were challenged wath
RHBV n the greenhouse Resistant plants were selfed and their progeny challenged
again with the virus  Significant delav of disease development and reduced symptom
occutred 1n transgenic plants compared with the nontransgenic control

s A few plants showed immunutv to the virus

IX) Ruce anther culture breedirg has be=n estublished at C1AT for speeding up gene
pool development recovenng the ferulitv of wiae crosses ana proaucing permanent
mapping populations for genetic tagairg  The response of 1ndica nice genotypes to anther
cuiture bv modifving ot the culture conditions was improved demonstrating that genes
controlling response 1 japonicas can be introgressed into 1nd cas
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X ) The nice anther culture technology has been transferred to Latin Amencan nice
breeding programs with support from the RF Several Latin American and Caribbean
countries have implemented anther culture for nce breeding

X1 ) Transgenic plants of B decumbens (4X apomuctic) were generated using biolistic
technology on 1solated mature embryos In the experiments equal amounts of the pActlD
construct (contaimng the gus gene under the control of the actin 1 promoter actin 1
intron) and of the pTRA 151 construct (harboring the hph selecuve gene for hygromycin
resistance and driven by the 358 CaMV promoter were used Southern analysis
confirmed the integration of DNA

OUTPUT 2 2 Mechanisms of genetic vanabihity to biotic and ablotie stresses and
quality factors searched identified and measured

I) Dafferential display techmques to search for gene products specific to resistant
genotypes to the bean weevil (Acanthoscelides obtectus) have been implemented

Work with poly A(+) 1solated during pod filling state was developed Transcription
(RT) PCR products were separated and bands present in resistant, but absent 1n
susceptible genotypes were 1solated and used for probe hybndization Two bands out of
52 1solated bands gave positive hybnidization in dot blot with bulked RNA from resistant
Phaseolus lunatus genotypes Confirmation of positive hybndization 1s underway using
Northern blots

11) Sigmficant differences among genotypes for amylose content were mapped, and

except for two genotypes differences exusted for gelatinization temperature and

maxumum viscosity at the beginming with a tendency to stabilize afterwards

+ Gels did not show structural changes nor syneresis durtng various storage periods The
range of amylose content in 650 accessions from the cassava collection was 15% 28%

e Low amylose content was 1dentified 1n a wild Mamhot species

1I1) The feasibility of selecting and improving cassava genotypes with 2 mg/g of beta
carotene in the roots and 30 tumes more 1n the leaves was demonstrated Genetically the
transport of beta carotene to roots seems to be under the control of major genes and 1ts
accumulation 1s under quantitative genetic control Molecular marker assisted selection
could contribute to breeding for high carotene cassava

IV )A rapid non destructive sumple assay for cvanogenic potential in cassava was
recently developed Using the enzyrie based aip suck techmique cyanogenic potential
of more than 100 progenies was measured ranging from as low as 100 to as hugh as
2000 mg HCN/kg in root drv wt Gene mapping can now be integrated with breeding

V) Acid soil tolerance 1s a hev trait for aeveloping suvenor Brachiar a forage
germplasm A collaborative project 15 searchung for mechamsms result in Bracharia
tolerance to soil acidity The ove all approach includes

¢ designing a multiple stress nutrient solution to simulate acid soil conditions
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e mvestigating a number of traits that might contnbute to differential acid soil
adaptation to P and N deficiencies with special focus on root architecture

¢ constructing a cDNA library enriched for acid soil stress induced genes from roots of
the best adapted (B decumbens) cultivars

Initial resuits indicate

o significant increase 1n citric acid in root tissue in response to the presence of Al was
detected Citric acid apparently does not accumulate only 1n root apices but also in
mature parts of the root axes where 1t could be involved 1n Al detoxification

« Al P interaction 1n root apices and a possible link between Al toxicity and nutrient
uptake capacity And, root acid phosphatase activity sigmificantly increased 1n B
ruziziensis only when responding to nutrient limited conditions

Objective 3

QUTPUT 3 1 Networks conferences workshops and training courses on
agrobiodiversity and biotechnology orgamized and conducted 1n cooperation with
pariners

o Networks

The orgamzation and promotion of and the participation in biotechnology
networks 1s a kev CIAT strategy for developing effective collaboration with institutions
from both developed and developings The network approach provides opportunines for
acquiring information capacity building and traming on most aspects of biotechnology
for a particular crop or group of crops

In 1988 CIAT imitiated the Cassava Biotechnology Network (CBN) 1n 1990
CIAT founded the Beans Advanced Research Network (BARN) and since 1985 CIAT
1 an active member of the Rice Biotechnology Program a global effort by the
Rockefeller Foundation

For CBN a full time coordinator mamtains contact with stakeholders publishes
newsletters orgamzes scientific meetings and coordinates developing country
participation 1n capacity bulding programs and linkages with ARIs and CG centers
gspecially CIAT and IITA The CBN has encouraged and/or promoted the participation
of ARIs in cassava biotechnology research these have grown from a handful of
laboratories in 1988 1990 to nearly 50 1n 1996 1997 The CBN has orgamzed three
international scientific meetings on three continents and a small grants program for
promoting cassava biotechnologv research through collaboration on topics of huigh
priornty

The CBN membership has grown to more than 500 persons two thirds of whom
wor\ 1n 26 cassava growing countries including collaborators from applied disciplines
and trom NGOs and tarmer processor organizanons



e Training

As a basic element of CIAT s role to bridge biotechnology research with
developing countries more than 650 scientists or techmcians from 25 developing
countnes participated 1n international conferences regional workshops specialized
tratning courses and 1 service training

¢ Research tools

CIAT has generated, or acquired and adapted, a range of research tools including
genetic stocks genes gene constructs linkage maps and probes culture hines cloning
vectors bactenal strains and the corresponding information and databases These

matenals (about 22 classes in all) have been fully available to CIAT partners under
various transfer arrangements

» Partnershup

To accomplish 1ts mission and objectives the CIAT Biotechnology Research
Unut, now the Project SB 02 has developed a wide spectrum of formal and informal
collaborative mechanisms both withun CIAT and with msututions public and private
developed and developing countnes

sLinkages with other CIAT projects genetic resources conservation (SB 01)
increasing productivity (TP 1 IP 2 IP > IP4 and IP ») integrated pest management
(PE 1) soil conservation (PE 2) land use (PE 3) regional cooperation (SN 2) and
partictpatory research (SN 3)

e Linkages with public institutions

o International (5 IARCs and » others)

e NARS including ARIs (Colombia, 11 Other in South
America,17 Central Amenca and the Caribbean Region 9 Southeast
Asia, 4 and Africa)

e Public ARIs (Europe 12* and North Amerca, 12*)

» Linkages with private ARIs 6*)

* 12 hinkages involved formal coope ation (some through projects)

¢ Fund raising

During 1994 1997 a range of orgamzations (including international foundations
international institl.tes governmental bodies and regional agencies) funded the acuvities
of Project SB 02 A total of 22 specific research activities were funded bv 17
orgamzations MNine activities received one time donations three projects ended 1n 1996

1997 whale the extension of another 15 being negotiated
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Does the research responds to stakeholders needs?

Given that the large community which interacts wath CIAT ranges from small
family farmers to industry dniven large farmers from public funded research mnstitutions
(NARS ARIs) to private multinationals located i Latin Amernica, Caribbean Asia, and
Afica, SB 02 has tned to mantain a high level of responsiveness to stakeholders while
keeping as close as possible to the CIAT nussion

Are milestones well indicated and can their achievements be monitored”

SB 02 nulestones are somewhat fluid in tune due to the nature of the research
beng developed However the achievements can be clearly 1dentified 1n all three major
objectives as seen above

Are research objectives feasible within the indicated tume frames?

Research objectives are clear but 1n some cases very ambitious The tune frame 1s
feasible given some extra support 1n personae! (see Section III) and that the maintenance

of funding can be secured

Is the proposed research fully reflected in the project documents and do the
workplans represent the project objectives?

The research proposals are fully reflected in the workplans and represent the
respective objectives However there is a great anguish among the scientists due to the
very short perniod covered by funding in each of the core funded activities (e g
availability of funds reevaluated every January) Usually biotechnological results do not
mature 1n short time periods and if forced to do so can lead to lower quality results

Are projects output and impact well defined and feasible?

The SB 02 annual report covers the 94 97 period The project outputs and impact
have been well defined and presented Most of the research lines within Objectives 1 and
2 present a proposal for feasibie future activities given that the funds can be provided
Il THE RESE4ARCH PROGRAM

Are the proposed research activities and methodologies used appropnate to
achieve the expected outputs

Objective 1 Understanding genetic diversitv

(see comuments on SB 01)
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Objective 2 Broadening the genetic base of crops

In thss topic the proposed research activities and methodology used are in general
adequate The projects produced the first lines of transgenic plants covering three species
Marihor Brachiaria and Oryza Prehminary steps were taken to identify the best tissue
for transformation of Phaseolus Only with more experimental work, will the group be
able to understand fully the complexaty of introducing new genes into commercial
vaneues and be able to observe the plelotrophic effects caused by the creation of many
new loc1 Due to funds limitanon and 1n order to increase the interaction with partners
CIAT could contact NARS and other Institutes 1n the region (e g Cenargen/Embrapa
(Br) Cinvestav (Mex)) which are developing state of the art transformation protocols for
crops of the region This could avoid duplication efforts and speed up the outputs of
projects Aspects regarding the IPR of the genetic matenal will be discussed in the
appropriate section

Regarding the cryopreservation technique for cassava and the rice anther culture
methodology CIAT has to be congratulated for the effort in developing the protocols that
have reached a phase that they can be transferred to any interested partner The same 1s
vahd for the enzyme based dip stick techmque for the detection of the cyanogenic
potential in cassava

The results of the use of the advanced backcross method (Tanksley method) as
applied to rice and beans deserve to be mentioned as some of the most convincing results
showing the importance of the new DNA technology when applied as support for the use
of genes from wild species for yield improvement

Is the research original and 1s the balance between basic and strategic
research adequate®

The research proposals are original to our knowledge In Biotechnology it
becomes very difficult to assure anyone for more than three to six months that the
research 1s totally onginal The basic areas are covered within CIAT mandate crops but in
some cases projects will have to broaden their focus Genomuc interaction of the novel
genes in transgenic plants scientific nisk assessment upon environmental release of
genetically modified plants applhication of QTLs 1n different genetic backgrounds and
are some of the areas that need to receive much more attention given the quality of
research results CIAT should mamntain Viewing strategic research as research which
has a strategy as to how to develop the desired products and deliver them to those who
need them (GJ Perslev CIAT BRU Review Report 1992) SB (2 has umproved the
contact with partners 1n the Latin America and Caribbean region in Europe and 1n the
United States through pe sonal contacts auring which the team leaders have taken good
aavantage of the opportunties to gain new anowlecge and capabilities

The transfer of technologv to NARS and other organ zations 1n LDCs has been
developed into a horizontal collaberative activitv which has evolved as much as possible
for collaborative research projec s As part of this cooperation with NARS conferences



workshops and traiung courses constitute a strong component of information and
technology dissemination

The Cassava Biotechnology Network (CBN) developed a strong orientation
towards end user needs and perspectives It has carmed out or promoted several case
studies of prionty setting and impact assessment wath the participation of farmer
organizations NGOs and NARS Some findings have become recommendations for
research and development withun and outside the Network

However we feel that much more can be done 1n that direction given that
scientists can use sufficient funds to travel and participate from international meetings
and interinstitutional agreements

Is the proposed science rigorous of international standards and 1s a peer
review process 1n place to assure those standards”

See comments on SB 01 for peer review and above for comments on scientific
rigor

Are past research results and review recommendations used in present and
planned activities?

Taken as a milestone the CIAT BRU review report (1992) many of the
recommendations have been followed 1n the scientific review of the projects However
probably due to changes 1n the modus operand: from programs to projects due to the
growing internal demand from the Natural Resources newlv created Directorate and to
the changing mission from applied breeding to agrobiodiversity screening and
prebreeding 1t seems that SB 02 has spread 1ts activities much too thin and therefore lost
focus A prionty setting exercise 1s taking place within the group as proposed 1n the
document Genome Research in Agrobiodiversity at CIAT presented to the ICER Panel
and should be continued

Is research progress adequate and according to projected outputs and
mpact?

Research progress could be more adequate 1f SB 02 teams could complement
some positions with postdoctoral fellows and in some cases hure a new very specialized
person (see Section I11 ) As discussed before SB 02 was structured 1n the second half of
1996 and carried most of the projected outputs and unpact of the Biotechnology
Research Umt (BRU) The outputs presented in the Annual Report introduce all the
results obtained 1n the 94 97 pertod without a time scale reference Therefore 1t became
verv difficult to individually judge the outputs

As outputs listed for the next three years SB 021 sts

Genetic structure characterized within and between gene pools of Phaseolus and
Manihot using molecular markers



Genetic diversity of cassava bacterial blight pathogen charactenized and resistance
genes 1dentified using molecular markers

Genetic diversity of rice blast pathogen charactenized and resistance genes identified
using molecular markers

Molecular mapping of apomuxis gene(s) and genes for resistance to spittle bug
Brachiaria

Agroecological information integrated with genetic diversity using GIS and
molecular markers (beans cassava, and tropical forages)

Transgemic nce with resistance to RHBYV field tested in Latin America and
incorporated into IPM schemes

Novel genes (Bt, proternase inhubitors etc ) accessed and utilized in IPM schemes for
insect resistance by genetic transformation 1n cassava, beans rice and Brachiaria
Novel genes (starch quality carbohydrate metabolism postharvest conservation
seedling vigor etc ) accessed and utilized for quality modifications using genetic
transformation of cassava, beans and nce

Apomuxis gene(s) 1solated and cloned for homologous (Brachiaria) and heterologous
(other crop spp ) transformations

QTLs for yield and quality traits 1dentified and utilized 1in rice beans and cassava
Useful traits (brotic/abiotic stress resistance) transferred through interspecific
hybndization in Phaseolus

Field studies of risk assessment (biosafety) organized with the cooperation of the
biotech pnivate sector and NARS

Cellular and molecular genetic techmques developed for assessing and enhancing
agrobrodiversity (novel DNA markers biomolecular statistics genetic engineenng)
Databases maps probes strams assembled and made available to partners

Capacity building activities 1n conservation technologtes and processes organized
with national partners
Awareness programs and capacity building of NARS orgaruzed for assessing and

enhancing agrobiodiversity through molecular and cellular techmques

How are research outputs used and bv whom?

The immediate clients of SB 02 are CIAT scientists working in germplasm
development, sustainable productivity and natural resources management projects
Transfer of technology 1n thus case 1s through involvement of CIAT scientists as early as
possible 1n the process of acquinng and developing research  Once a given technology
has been developed for routine use 1t 1s shufted to other CIAT projects or umits Some
more basic aspects of the technology remain under Project SB 2 as a way of saving
capital and operational resources

Is the quantity and gualitv of the various research pubiications adequate ?

The average number of publications ve scientist belonging to SB 02 could be
higher giving the qualifications ot resear.h memnbers and the infrastructure available
However we unde stand that the group has manv more activities such as orgamzation ot
the external training workshops 1n house traiming production of nume ous reports
preparations for reviews and of many project proposals for exteral funding We find
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the group very geared to produce more and better publications if they could only see
some of the heavy bureaucratical burden reduced

Is the research work adequately linked with the work in the IP projects ?

As shown 1n the Annual Report 94 97 and very clearly marked 1n the Medium
Term Plan 1998 2000 SB projects IP projects and PE projects are planed to
correlate well both by using partially dedicated common personnel and research results

Are the projects making adequate use of soci0 economic input ?

SB 02 benefits from the direct contact that CIAT maintains with stakeholders A
major contribution comes from CBN 1n the case of cassava where major decisions have
been taken based on direct demands from the small farmer For the other crops prionty
1s given to projects which are likely to have major socio-economic 1mpacts

i RESOURCES AVAILABLE

Is the rnght orgamzation m place and can the expected outputs be
delivered with the available resources { facilities, staff) ?

Facilities and organization

As clearly explamned 1in the MTP 1998 2000 (p 80) CIAT has undergone a
stepwise review of its internal orgamzation At the moment the project based
management 1s 1n place with possible alternatives such the formaton of Scientific
Umits under discussion because scientists felt that projects alone would not be enough
to sustain the internal orgamzation However a scientific umit 1s an affimty group
rather than a formal operational entity

ICER was presented with a proposal basically prepared by SB 01 and SB 02
scientists {(Agrobiodiversity Teamn) which introduces a more formal design to organize
the infrastructure management and account for new mnternal and external demands that
are forcing CIAT to respond to new challenges

To accommeodate changes the document suggests the mamntenance of the Genetie
Resources Umt to give support to SB 01 and other related projects and the establishment
of two entines the Genome Research Laboratory and the Biodiversitv Assessment
Regional Laboratory in substitution for the actual Biotechnology Research Umt which
at present gives support to SB 01 SB 02 and other related projects

The Genome Rese.rch Laboratorv wiil house activities hinked to genome
characteniztion genome modification and clonal propaga ion of plants and will be run
witn CIAT s approved budget while the Biodive sitv As essment Regional Laboratory
will be implemented and equipped through ,0int partne s contnibution to house activities
related to crops outside CIAT s mandate It will depend on additional resources provided
by outside sources
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We find that the proposed structure will give the Agrobiodiversity Team the
extended flexibility they need to participate in the very fast moving biotechnology world
It wall re focus their activities to mandate crops allowing at the same time for the opening
of a new window of opportumties whuch will signal to the internal and external public
(donors and partners) that while prepared to respond to the challenge the Team will only
do 1t 1f outside funding and human resources can be contemplated

The document also proposes the change of the current SB 02 project tittle to
Genome Research for Promusing Tropical Crops

The domain of this project includes basic responsibilites at CIAT such as
monitoring advanced research in plant molecular and cellular biology worldwide
bringing to CIAT and developing countries selected outputs with potential pay off 1n
terms of applications outsourcing of special services i public and private ARIs (e g
large scale sequencing genetic constructs for transformation etc) biosafety n DNA
research and testing of transgenic plants and updating and traiming of CIAT personnel
biotechnology

The genomic work carried out 1n this project will be linked through projects with
the research of national institutions in developing countries In dealing with nonmandate
crops the role of project SB 02 will consist of providing the necessary biotechnology
wnputs for integration into crop improvement at the national and regional levels

This project will use molecular/cellular genetic tools for assessment
modification, and mass propagation of agrobiodiversity in research areas such as analysis
of diversity and relationship with the spatial distnbution of genetic resources genotyping
genetic resources with value 1n prebreeding strategies identification and localization of
genes gene combimnations and chromosome parts responsible for agronomic traits
development of marker assisted selection strategies genetic transformation using single
genes first later on more complex transformation using map based cloned genes clonal
multiplication of plants by bioreactor and artificial seed technologies

Staff

SB 02 comprises a team of 11 75 scientists/year composed of > scientists from the
core and 6 75 scientists belonging to special projects To be able to respond to the new
demands described above the Team needs to maintain the present positions and assure the
opening of at least three postdoctoral positions

Specifically the maintenance of the molecular genetics and the plant breeding
(QTLs) positions are cnit cal for the development of on going mancate crops related lines
of esearcr The suppor of a pooulation genetic st 1s sarongly needed ard he acqusit on
of a molecular brolog st 1s requirea to esoond to he growing demands If the later 1s not
possible due to tunding contingercies the Team needs to garantee this supoort bv

outsopurcing with ARIs or within the CG svstem

Budget (see general comments)
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How do projects exploit strategic alhiances with NARSs Universities NGOs
and private sector ?

To meet the challenges posed by the application of biotechnology to
agrobiodiversity Project SB 02 has developed collaborative linkages with a range of
mnstitutions worldwide During 1994-1997 the followmng linkages* were established by
Project SB 02 (see details in the Annual Report 94 97)

(1) With public sector partner institutions

¢ 5TARCs and 3 other international orgamzations

s 10 Colombian mstitutions

e 17 mstitutions 1n other South American countries 9 from Central Amernica, Mexico and

the Canbbean,
¢ 4 mstitutions from Southeast Asian and 2 from Africa
¢ 12 Advanced Research Instituttons (AR1s) of 7 countries m Europe
11 ARIs mn North America

(1) With private ARIs collaborative linkages have been established with 6 pr vate
biotechnology organizations 1n 4 countries

(*) Very often collaboration involved developing formal projects wath special funding

Links with NGO s have been established through the Cassava Biotechnology Network



APPENDIX I
TERMS OF REFERENCE OF THE REVIEW PANEL

INTERNALLY COMMISSIONED EXTERNAL REVIEW (ICER) 1997

INTRODUCTION

CIAT's research evaluation framework includes two major dimensions research
strategy and quahty of science The strategic review process evaluates if CIAT has the nght
goals meets stakeholder needs 1s feasible has adequate projected outputs and the nght
resources and orgamzation to deliver these The sciennfic quality review concerns 1ssues such
as 1s our science ngorous cutting edge and of high international standards are the methods
used ophmal and 1s the peer review process appropriate The Internally Commussioned
External Review (ICER) concerns a review of the quality of science

The quality and the relevance of the research program 1s momtored bv the BOT through
among others mechanisms the Intemally Comnussioned External Review (ICER) An ICER 1s
conducted by outside consultants theiwr selection and terms of reference are BOT approved.
CIAT's BOT adopted a schedule m which annual ICERs evaluate progressively the entire
research program of the center over a five year cycle to comcide with the EPMR. The
schedule for the ICER for the next five years 1s attached TAC m deliberating this recentlv put
as condition to assign value to the ICER that they must be provided with names and TOR of
the panel and recetve the report and management response to the recommendations

THE 1997 REVIEW

The 1997 ICER will concem the research area Saving Agro biodiversity which 1s mamlv
concentrated 1in projects SB 1 (Integrated conservation of neo tropical genetic resources) and
SB 2 (Crop germplasm development through increased unlization of biodiversity) This
ncludes most of the germplasm conservation and biotechnology activities of the center The
review will also cover pre breeding activittes (broadenung the genetic base of the mandate
crops of the CIAT commodities beans cassava, rice and tropical forages) which forms part of
projects I[P 1 5

The event 1s scheduled to take place November 17 21 This date was chosen as the earlier
proposed date would have coincided with mayor international biotechnologv events

TERMS OF REFERENCE OF THE CONSULTANTS

The consultents o conduc the ICER will be requued to deliver a amtten report of their
findings with recommendat ors at the e~d ot their assignme~t Ther eview shall escona to
the tollowing concerns

I Project goals

Are the research goals and prnontes clearl s 1dentified and 1s the process to measure



this adequate

Does the research respond to the stakeholders needs

Are rmulestones well indicated and can their achuevement be momtored

Are the research objecuves feasible wathin the indicated time frames (nsk
assessment)

Is research attention to 1n sita conservation adequate

[s the proposed research fuily reflected m the project documnents and do the workplans
represent the project objectives

Are projected output and impact well defined and feasible

The research program

Are the proposed research activities and methodologies used appropnate to achieve
the expected outputs

Is the research ongnal, and 1s the balance between basic and strategic research
adequate

Is the proposed science rigorous of international standards and 1s a peer review
process m place to assure those standards

Are past research results and review recommendations used 1n present and planned
activities

Have the recommendations of the review of the genebank been implemented

Is research progress adequate and according to projected outputs and impact

How are the research outputs used and by whom

Is the quantity and quahity of the vanous research publications adequate

Is the research work adequately linked wath the work in the [P projects

Are the projects making adequate use of GIS tools and soci0-economic mput

Is the germplasm CIAT holds n trust adequately documented and made availabie

Is the genetic resources activity of CIAT adequately hinked to the System wide
Genetic Resources Program and SINGER

Resources available

Is the nght organuzation 1n place and can the expected outputs be dehivered with the
available resources (budget, facilities staff)

How do the projects exploit strategic alhances with NARS Umversites NGOs and
the private sector



APPENDIX NI
SCHEDULE FOR THE REVIEW PANEL
Internally Commissioned External Review

CIAT Prajects on Saving Biodiversity SB-01 & SB-02
17 — 21 November 1997

Sunday 16

Reserved for Panel Work Examination of Reports and TORs

Monday 17

08 00 Telecommunication with Dr Wallace Beverdorf

08 50 1000 Meetings with Directores and Project Managers

10 00 12 00 SB 01/02 Project Staff Brief Presentatons

14 00 17 00 Reserved for Panel Work

Tuesday 18

63 00 10 00 Genetic Resources Unit Drs D G Debouc C L Guevara and R. Hidalgo

10 00 12 00 Biotechnology Research Unit
Drs W Roca, ] Tohme Z Lentim M Fregene I Sanchez, F Angel A Meja, S Beebe
C Iglesias C Martinez

14 00 16 00 Visit to Greenhouse and Field with SB 02 Biotechnology

17 00 18 00 Happy Hour’ VIP Room

Wednesday 19

08 00 1050 Panel Work with Drs W Rocaand D G Debouck

11001200 Panel Work with other CLIAT Scienusts
Drs John Miles Fermando Correa, Anthony Belloth

1,00 1500 Visit to Field and Genenc Resources Unit

1 00 16 00 Semmar Dr A M Thro CBN (Narine Room)



Page No .

Thursday 20
08 00 09 -0 Onentanon of Future Work and Vision (Tayrona Room)
Meeting with Drs W Roca, D Debouck A Belloth S Beebe M Fregene C Iglesias
Z Lentimi A Mejia, I Sanchez, AM Thro ] Tohme V Verdier F Angel
10151045 Telecommunication with Dr Wallace Beverdorf
1045 i1 30 Bnief Presentation of Cryopreservation R. Escobar Biotechnology Lab
1130 Reserved for Panel Work
17 60 18 00 “Happy Hour’
Consultations with CIAT Scientists VIP Room
Friday 21
08 00 12 00 Reserved for Pane] Work

1200 14 50 Presentation of Recommendanons by Panel to the Director Geperal
(Dr G Scobie Office}

14 30 17 00 Reserved for Panel Work Fimal Report
2000 Dmner at Director General s Residence
Saturday 22

Departures
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PC Item 3 E+rMR

“1AT RESPONSES TO THE RECOMMENDATIONS OF THE EPMR
AND {CER ON RESOURCE MANAGEMENT RESEARCH

{Reviewed and revised February 1996)

PECOMMENDATION

RESPONSFE

1 P=.evrch Management

b1 ANl Programs s=port to DDC Pesearch (this
imphe e abe shiment of the AD RMP pasition)
ICER #1

1 2 Csiablish As ociate Director Research Support
ana Informaton to whom Units and SRGs report
{t1s a =0 imphes the at isnment of the AD
#MR position) EPMR #1

1 Use of matnx of Program by Unmits and SRGs
FPVR #11

7 Research Programs

2 1 Consoldate NPM programs
CPMR #3

2 2 Convert Land Management to Program or Unif
FPWAR #3 ICEP #

11 Tre DG proposes that a drectar for Hatu 1l
Resourres be included in the new
Management Team As tha ICER not s (p o)
ntegration 1s achieved principaily thr ugh th
project  Plitical visibihity 15 exprernienc ed by
having a D NR

12 The DG does naot feel that creating an
additional dwectorate posiion fer re earch
suppart 1s ustiied  The 1zsue of the
infortnation system 15 under separate revie s

13 SAP 96 proposes a inatnx of projert hy
Programs and Units  The FPest and fhuense
Management SRG the .ol's ¢comp ne it of the
Proruction Systems and Soil Mar ranme i
S5RG and the Land Management SP( e
converted into Units  The need frr m untaming
SRG type groupings In germplisin
development genetic dwersity and produc 1n
systems wiit be decided dunna the ro roe o
1996 The ocutcome will be reported to He
Program Commuiter of the Board in
November

21 SAP 96 consolidates projects and pools
scientific competencies intc a sols And
nutrition unit  Programs retain identity for
mandate area goals and trategy but
operationally ~re largely cen<olidated through
projects

2 . SAPO96 converts the Land Management oPG
mnto Unit

pdo s\draft2\e Meh9




CIAT RFSPONSES TO THE RECOMMENDATIONS

(cont)

RECOMMENNATION

RESPONSE

31

32

313

74

35

41

Research Support Units

Establish a Sotls Unit
EPMR #4 ICER #2

Establish a GIS Unit
ICER #2

Establish Scienhfic Data Management Decision
Support System Unit
EPMR #9

Merge the BRU and GRU
ICER #2

Recruit Head of GRJ
EFPMR #5

Merge VRU and PPM SRG mto IPM Unit
ICER #2
Scientific Resource Groups

SRCs should not be permanent entities
ICER #5

31 SAP96 creates a Soils and Plant Nutrnitinn

Unt

32 Funchions of systems maintenance may be

moved to realm of Chief Informatinn Officer
pending a thorough analysis Research
functions would remain fully mtegrate { 1in Land
Management Unit

33 A draft proposal for an integrated info mation

systems unit drawing together Al areas of
information management and servicing has
been prepared as part of SAP9G  The
proposal 1s under consideration  The DC will
report to the Program Committee of the Board
in Nosember 1996 on the decisions taken

3 4 The merger proposal was reviewed internaily

by the Geneuc Diversity "R( and subrmitted to
the POC for consideration The PO
endorsed the recommendation not to merg=
the BRU and GRU The DC mnstructed that

tt 1s recommendation be incoiporaled into
SAP96

35 Appointment of the GRU Head will he

finalized following approval of SAPS5

36 This recommendation has been incorparated

into the SAPY96 proposal

41 See response to recommendation 13 Pnor

to SAPI6 the SRG Leaders in consuitation
with scientists reviewed the role and function
of SRGs Some of the recommendalions are
incorporated into SAP96  Others wiill pe taken
imto account in defining the future of scentific
competency type groupings at CIAT during
1996

c 3 swl A222F b9




CIAT RESPONSES TO THE RECOMMENDATIONS

(cont)

RECOMMENDATION

RESPONSE

5 Research Strategy Content and Staffing

51 Reformulate Forest Margin research
ICER #6

52 Undertake forage seed research
EPMR #2

523 High prorty for funding of soil brologist
EPMR #4

54 1} Hillsides research ICER #7
a) Hillsides should evaluate ClIA_ methodology

b) Huisides should standardize solls and systems
research

1) Savannas research ICER #9

a) Savanna research should continue in Brazil and
Colombia ICER #9

b) Methods In Brazil and Colombia should be
standardized

¢) Should make greater use of socio economic
information n savannas

d) Need greater complementanty with Hillsides in
soills and systems methods

51 As part of reformulation with partners of
Global ASB Project greater emphasis bemng
put on assessing environmental ronsequences
of land use change and less on technology
development

52 SAP9C which is based on carefully
considered prnonties does not include
resources for forage seed research In the
future this research might be undertaken
using a Visiting Scientist (Research Fellow or
Post Doctoral Fellow) position  1IPGRI s
intention of placing a seed physiologist at
CIAT was also thwarted by funding
consiraints

2 3 Soall biology research s beng iihated esen
though SAPS6 unable to n=sgn re ources for
senior scientist position

54 ) Hilisides
a} Monitonng and evaluation mechanisms
being built into CIALs
b} SAP96 achieves by consolidating soils
and systems research into interprogram
projects

u) Savannas

a) SAPS6 continues savanna research in
Brazil and Colombia

b) In annual workplans for 1996 methods
have peen stanux dized as far as po
among different labs including forest
margins as well

c) SAPS6 retains socioeconomir studies as
key part of Lowlands Land Dynamics
project

d) SAP96 consolidates salls and systems
research into interprogram projects

ihie
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CIAT RESPONSES TO THE RECOMMENDATIONS

(cont)

RECOMMENDATION

RESPONSE

m) Land management rese rch ICER #8
a) Emphasize interaction w th CIAT Programs
ICER #8

by Complete diagnostic studies in Amazon

v} Higher prionty for BNF in Africa EPMR #1

v) More attention to epidemiology  of virus
diseases EPMR #8

v} Field tnals of transgenic matenal only with
national approval ErMR #7

¢ Research Admimstration
6 1 Fngage scientfic staff in project definihon and
enzyre that they are aware of aill aspects of
project management and budgeting

EPMR #12

6 2 Improve Performance assessment system

EPMR #15

6 3 Program and Operations Committee to Monitor
Staff Numbers by Program and Discipline

EPMR #14

b 4 Formulate Strategic Plan for Information Sys emn

EPMP #16

ny Land management

a) SAPY6 makes explicit assignment of LM
resources to collaborative research with
Programs and makes Uit formally
accountable to Programs tiwough wntten
workplans and annual performance
evaluation

b} Continues to be research priornity

) Project proposals are being prepared with
potential collaboration with Furopenn and
Australtan institutions

v} This consideration has been taken 1 count
of in the workplan of the VRU epidemioiogy
studies are underway or will be mtiated on
hoia blanca viru  whitefly transmitted virus
and the nce entorchamiente wvirus

v}y This 1s CIAT policy

61 SAP96 recogmizes that further progress
needs {0 be made towards achieving A fully
projects based approach to research planning
budgeting execution and evaluation A
process has been defined to implement this

6 2 Performance assessment is one elemment thal
will be reviewed as part of the process which
will be implemented to strengthen project
based research management See Section V
of SAP96

6 3 During the preparation of SAP96 the Scientific
Resources Coordinating Committee made up
of the SRG Leaders performed this function
The Heads of Research Umits will in future
have this responsibility (see Seclion V of
SAPI6)

64 See response to recommendah n 3 3

4

2

plcs aft?w T b9S




CIAT RESPONSE TO THE REPORT OF THE INTERNALLY
COMMISSIONED EXTERNAL REVIEW OF NATURAL RESOURCE
MANAGEMENT RESEARCH

Draft August 4 1995
(respicer 8)

opuc

The report of the Panel of the 1995 Internally Commissioned
External Review (ICER) of Natural Resources Management at CIAT
incorporates many recommendations and observations which requare
careful analysis and response Since this review comes only
months after the CGIAR commissioned EPMR of CIAT the ICER report

w1ll be considered here in light of the findings of the earlier
EPMR report

The ICER panel view of the great urgency for research to improve
natural resources management to achieve agricultural
sustainability 1s shared by CIAT Morovever it 1s noted that the
ICER Panel finds Natural Resources Management Research at CIAT
1s of high quality and 1is starting to have an impact especially
for example the rice pasture protype cropping system in the acid

so1l savannas and the organization of CIALs in the hillsides (p
39)

Similarly the EPMR creditied CIAT for its well conceived
initiatives 1n natural resource management research (EPMR p x1)
and noted important contrabutions both to methodologies and
direct impacts that have already emerged from this research
despite the fact that conventionally impact 1s only expected from
NRM research over the longer term (EPMR pp 35 39 41)

Both the ICER and the EPMR endorse CIAT s initiative to address
natural resource management research 1ssues through a new
approach (EPMR p xi1: ICER pp 4 39 40) Likewise they concul
with the need to expand further this effoirt but not at the
expense of the commodity programs (EPMR pp 43 104 ICER p 40)



ORGANIZATIONAL STRUCTURE

The ICER chose to focus first on organizational structure which
was also an i1ssue considered by the EPMR The ICER endorsed the
current structure of a Hillsides Program and a Tropical Lowlands
Program and recommended that the Land Management SRG be
converted to a Program This corresponds to option a) that the
EPMR 1dentified for consideration (EPMR p 43)

This option 1s fully consistent with the CIAT Strategic and Mid
Term Plans and has the further advantage of permitting continuity
to allow these new Programs to carry forward the research
projects that have been carefully and soundly elaborated and are
now being implemented Although the ICER made some important
observations with respect to the research projects of the
Hillsides and Lowlands Programs 1t did not question the
fundamental orientation strategy or the capacity of the cuirrent
organlzataional structure of the agroecosystems programs to
successfully deliver planned outputs

The ICER recommendation for a Land Management Program would
resolve an existing institutional anomaly and 1s one of the
options suggested by the EPMR (the other being to establish a
Land Management Unit (EPMR p 42}) The ICER report states that

the role of the Land Management SRG should go beyond that of
servicing CIAT Programs {p 30) but that it should place
emphasis on interactions with the other six Programs (p33)
Thus converting the Land Management SRG to a Program may stike
an appropriate balance

The ICER also made several recommendations with respect to Units
which focus primarily on providing services to the Programs It
recommended disassociating the Units from the SRGs and the
formation of new Units for Soils GIS IPM and a combined BRU/GRU
{ICER pp 7-9) The last 1s the subject of a separate ongoing
analysis and 1s perhaps outside of the strict TOR of the ICER so
wi1ll not be treated here

A Soils Unit was proposed in the CIAT 1994 Action Plan and was
recommended by the EPMR and the ICER (EPMR p 44 ICER p 9} As
envisioned in the background paper prepared by CIAT for the ICER
such a unit would be responsible for the operations of a soils
laboratory as a forum for center wide 1ssues related to
analytical procedures and inter program projects and as a point
of articulation with the Systemwide Soi1l Water and Nutrient



Management Program

It 15 not clear whether 1n common with other existing CIAT
Units praincipal staff would be assigned to the Unit the degree
to which the Unit would implement projects or the relation of
the Unit to the Production Systems and Soils Management SRG
which for example also i1s intended to serve as a forum for
center wide i1ssues Clarification of these i1ssues should preceed
the establishment of a Soils Unit

GIS studies have constituted the largest part of Land Management
Research at CIAT since its inception Moreover while part of
Land Management numerous GIS studies of great value have been
requested by commodity and agroecosystem programs and have been
successfully completed Thus 1t 1s neither clear that GIS need
necessarily be a separate unit solely because i1t 1s of interest
to other programs (ICER p 39) nor is it clear that a Land
Management Program would be a viable entity without the GIS
studies capacity Conversely the EPMR saw GIS research as

central to the agenda of the Land Management Group (EPMR pp 40
41)

The recommendation by the ICER to create an IPM Unit 1s the first
time the creation of such a Unait has been formally broached (ICER
p 8) The schedule of the ICER panel did not include the

opportunity to explore this i1ssue in depth but nonetheless there
could be merit in this i1dea

In addition to 1its organizational recommendations with respect to
Programs and Units the ICER also proposed that SRGs not be
permanent organizational entities but rather that they
voluntarily form and disband in response to needs percieved by
members or by the DDG-Research (ICER p 9) Because the 1ssue of
the role of the SRGs 1s really of a center wide nature rather
than referring specifically to natural resources management
research it will not be considered in detail here It was also a
topic considered by the EPMR (EPMR pp 51 52)

Finally the ICER recommended that all Programs report to the
DDG-Research 1in order to focus the Center s work on sustainable
land use ' (ICER pp 7 41) This 1s similar to an EPMR proposal
(EPMR p 81) The structure of senior management will of coulrse
be a major early concern of the incoming Directoi General

RESEARCH PROGRAMS



Besides organizational recommendations the ICER also gave
careful consideration to the research projects of Tropical
Lowlands Hillsides and Land Management Their recommendations
and analysis of these programs will now be considered in turn
followed by a review of some cross program research issues raised
by the ICER

cal Lowl orest n

The ICER reaffirmed that 1t 1s worthwhile to mitigate
deforestation in the tropical lowlands and suggested significant
changes that they percieved as having more potential for

attaining this objective with a greater committment of resources
(ICER p 22)

Probably the most far reaching recommendations of the ICER were
made with respect to the forest margins research in the Tropical
Lowlands Program The ICER recommended that forest margins
research be fundamentally reformulated (ICER p 41) and 1in
particular that research on prototype sustainable croppaing
systems for the forest margins in Acre Rondonia be dropped (ICER
P 21} This view has no parallel in the EPMR report

The main reason for these recommendations 1s found when ICER
clites CIAT research at the Acre-Rondonia site indicating that
forest clearence appears to be driven there prancipally by land
speculation Consequently the Panel does not see great prospects
for mitigating forest clearance through the generation of more
sustainable agricultural systems

CIAT sees the potential for intensified agricultural systems to
mitigate forest clearance as an 1ssue that requires research
Certainly improved technology alone will not suffice to stop the
destruction of tropical forests Awarenegs of this fact 1s a
major force behind CIAT's interest in land use and policy studies
since the inception of its natural resources programs

However 1t 1s not plausible to suppose that improved technology
has no role in improving natural resources management in the
forest margins either in Acre-Rondonia in particular or
elsewhere in the tropical forest margins Generation of improved
systems could have a significant impact both on the incomes and
welfare of settlers in the forest margins as well as on the
natural resource base which degrades severely under curent
practices



In this context CIAT intends to shift the emphasis on research
in the forest margins from the testing of components for
prototype systems to greater concern with understanding the
underlying processes of degradation and reclamation of the
resource base particularly solls resources Moreover CIAT will
as recommended by the ICER continue diagnostic studies of
agricultural land use in the forest margins in part to better
understand how the availability of improved technology could
change land use practices

CIAT s emhasis on the forest margins has always been on the
already cleared lands and 1ts concern has been to improve the
management of these resources that have already been converted
from natural vegetation to agriculture Nothing 1s to be gained
by mismanaging and further degrading resources that have already
been converted to agriculture In CIAT's view 1t 1s worthwhile
for i1ts own sake to conserve and enhance the productivity of
these resources and to improve the incomes and welfare of the
small settlers who manage these resources Achievement of guch an
objectaive could also have a spillover of affecting the rate of
further clearance of forests

A second significant suggestion made by the ICER is that CIAT
should tranfer 1ts forest margins research to another site
because the system at Acre-Rondonia 1s not per gse truly a slash
and burn system (ICER p 22) It 1s true that the systems in
Tropical America differ from the classic slash and burn systems
of Asia and Africa in that pastures are part of the systems but
the underlying similarities remain In the tropical Americas
these systems are based on forest clearance for cropping (or
pastures) and periodic re burning after land has passed through
a fallow state which 1s typically pastures that degrade into the
equivalent of bush fallow

Moreover CIAT's research in Acre Rondonia 1s part of a global
program involving both national programs and other CGIAR centers
CIAT's activities can not be understood without a full
appreciation of this context which includes a long period of
careful joint diagnosis by a number of instaitutions which led to
the selection of the Acre-Rondonia site It would be no laight
matter for CIAT to unilaterally leave this site for another

Indeed the ICER recommendation that CIAT consider a
comphrehensive approach for the entire Amazon basin with other
institutions including CIFOR ICRAF and IFPRI (ICER p22) should



be seen 1in the light that the current work at the specific Acre
Rondonia site 1s the result of careful inter institutional
planning that focussed on Acre-Rondonia as an initial benchmark
site within such a wider perspective as advocated by the ICER
This was the view of the EPMR (EPMR p 38)

With respect to a more comphrehensive approach to the Amazon 1t
1s worth noting that the EPMR expressed concern about the limited
resources avallable to CIAT and recommended that the number of
reseach sites for NRM be reduced and urged consolidation of
research to one site per agroecosystem (EPMR pp 39 43 44)

CIAT fully accepts the ICER view that land use studies are a
priority in the forest margins and intends to strengthen efforts
in this regard CIAT recognizes the ICER concern about the
prototype systems research and intends to deemphasize 1t 1in order
to give greater attention to studying soil resource degradation
and reclamation processes However the research at the Acre
Rondonia site 1s the result of a careful planning process and the
product of a significant inter-institutional committment upon
which CIAT can not renege without exhautive analysis thorough
consultation and compeling considerations which have yet to be
fully artaiculated

oW Y.

ICER found this research to be ambitiocus but well conceived and
producing high guality results with good balance between
strategic and applied research (ICER p 10) The EPMR cited
important contributions to methodology as well as direct impacts
from this reesearch (EPMR p 39)

CIAT agrees with the ICER recommendation to maintain two savanna
study sites one each in Brazil and Colombia because of

significant climate soi1l and sociceconomic differences bhetween
them (ICER p 43) This contrasts with the EPMR report which had

proposed focussing all savanna research on a single site in order
to conserve resources (EPMR p 39)

CIAT notes the ICER s concern to give greater attention to work
an the Cerrados of Brazil even at the expense of reducing efforts
in Colombia (ICER p 43) It should be pointed out that there 1i1s a
large and well qualified team of Brazilian researchers both at
EMBRAPA-CPAC and the Federal university of Uberlandia Moreover
it should be mentioned that two special projects have been funded



to strengthen research in the Cerrados that also tap the
capacities of advanced research organizations The EPMR did not

express a view on the relative balance between research in the
Cerrados and the llanos

CIAT shares the ICER's view of the importance of standardized
methods and measurements between the long term sites in Colombia
and Brazil (ICER pp 13-14 43) These recommendations are
appreciated and will be taken seriously and adopted to the extent
possible though i1t must also be recognized that CIAT s research
partners in each location also may have their own specifaic
research objectives that must be taken into account in the design
of experiments that CIAT conducts with them

CIAT concurs with the weight given by the ICER to the study of
land degradation (ICER p 15) This 1s a main topic of research
carried out in the Agropastoral Network in on farm trials in
Colombia and in trials in Carimagua that were not visited by the
panel due to time constraints

CIAT acknowledges the importance of socio-economic information in
the design and evaluation of savannas research (ICER p 43) Such
analysis has been a priority for the Lowlands Program and will
continue to receive considerable attentaion

It should be pointed out that though the CultiCore does not
include a pure grass treatment as observed by the ICER (ICER p
i3) other cooperative traials with CORPOICA 1in the Colombian
llanos do include pure grass pasture treatments

1 e o

The ICER found the achievements of the particpatory research
project as encouraging and 1ts strategy appropriate while it
considered the objectaives of the other projects as worthwhile
(ICER pp 26 28 30) The EPMR considered that the Hillsides
Program research on involving smallholder communities was
cutting edge research which had already led to the adoption of
many 1innovative methods (EPMR p 35)

The ICER recommends that the Hillsides Program should focus on
monitoring and evaluating the CIAL methodology (1e farmer led
research committees} (ICER p 42) The ICER rightly notes that the
CIAT product 1s the methodology not the CIALs themselves at a
particular site (ICER p 26) The ICER also cbserves that There



has been careful monitoring and evaluation of the inputs into
creating consolidating and maintaining the CIALs ' (ICER p 24}

Indeed as thus indicated by the ICER studying the effectiveness
of the CIAL participatory research approach has been a major
focus of the Program so that this recommedation 1s essentially an
endorsement of an ongoing body of research For example CIAT
would point out that optaons for streamlining the creation
process of CIALs have already been a research topic (ICER p 24)

CIAT does not view the CIALs as beling validated when they are
independent of or completely separate from national research
instatutions as implied by the ICER (p 24) CIALs can play
important roles in testing technical options or articulating
farmer needs to the research system but the CIALs are designed
to be permanently linked to the formal research system which 1is
the source of supply for new technical alternataives

More broadly though it should be pointed out that participatory
research 1s only one of four Hillside Projects with the lowest
allocation of senior scientist time It would be therefore
misleading to represent the main focus or major balance of
Hillside Program research as the participatory research project

although much of the ICER report on Hillsides 1s devoted to that
subject

The process of establishment of CIALs 1s now largely spontaneous
and does not depend on the use of CIAT prestige to catalyze their
formation (ICER p 27) While it 1s recommended to study the time
required for developing CIALs (ICER p 25) this has already been
done Similarly the question of reportable intermediate outputs
(ICER p 25) can be answered through studies that have already
been done that show that participatory farmer managed trials are
less expensive than researcher managed on farm trials and yield
a high qualaty of trial results in terms of statistical
interpretability

Furthermore CIAT s research experience indicates that the CIAL
methodolgy 1s largely validated and sees this as a rather mature
research effort that i1s now advanced into a transfer stage rather
than a long term high risk research venture (ICER p 25) Not
just at CIAT but also at other CGIAR centers NARS and
grassroots organizations participatory methods have been
developed and refined into a comphrehensive package of techniques
that are being utilized throughout the world for application to



participatory plant breeding IPM research soil conservation
programg and to improve adaptive research in NARS and NGOs

The comments of the ICER on risk might be intended to be
addressed to the CIPSLA initiative for community watershed
management which i1s indeed i1n a pilot research phase

Nonetheless even here there are already measurable intermediate
outputs emerging in terms of the establishment of protective
barriers along watercourses and the reclamation of fragile
subsystems by local partner institutions It 1s not clear that
these i1ntermediate outputs came fully to the attention of the
panel (ICER p 27)

CIAT welcomes the recognition that natural resource management at
the watershed level 1s a real 1issue which needs to be addressed
despite 1ts complexity (ICER p 28) Focus on key elements is
sound advice and the approach of studying sub catchments ais
already that of the Hillsides Program

CIAT appreciates the potentially ambitious nature of utilizing a
sulte of models to support watershed level resource management
decision making a poaint also noted by the EPMR (ICER pp 27 42
EPMR pp 35-36)

CIAT agrees with the ICER view to identify a few major entry
points to simplify the analysis of the inevitable complexity of
watershed decision making but CIAT maintains that adoption of
sustainable land management practices i1s often contingent on off
site effects which are therefore too important to be completely
ignored even though they may not be fully modeled or measured 1in
detail (ICER p 28)

With respect to prototype systems research 1t 15 not correct
that the trials being conducted are based solely on CIAT mandate
crops (ICER p 28) Moreover CIAT would emphasize again that thas
research does not aim to develop recommendations linked to
specific commodities but rather to understand the principles of
sustainable land management involving combinations of plant

prototypes (eg short cycle-shallow rooted perennial-deep
rooted)

Finally CIAT sees the relative importance of soi1l ercsion and
so1l chemical quality problems as an empirical 1ssue that demands
research rather than simply following the conventional wisdom
that controlaing soil erosion 1s necessarily the main entry point



for regenerating tropical hillside agricultural systems (ICER p
29}

Land Management

Both the ICER and the EPMR endorsed CIAT s research approach in
Land Management the EPMR noting that CIAT s GIS team has earned
a leadership role both in the region and the CGIAR (EPMR p 42}
while the ICER saw an importnt role for this research in
providing an NRM focus to othexr Programs through its studies at
progressive levels of aggegation (ICER pp 33-34)

CIAT wholeheartedly endorses the ICER view that Land Management
research should place emphasis on interactions with the other six
programs and should as far as possible restrict its focus to the
hillside and lowland ecoregions of tropical America while at the
same time not being limited to servicing CIAT Programs (ICER pp
30 42) The EPMR similarly saw support to other programs as a

top but not sole priority for Land Management research (EPMR pp
42-43)

CIAT interprets the role of Land Management research depicted in
the ICER proposed organogram as reflecting i1ssues of scope and of
conducting research on scales at the farming system and above
rather than any sense of i1mportance or power in relation to the
other Programs The EPMR urged a clarification and strengthening
of the channels of interaction between Land Management and other
CIAT organizational enetities (EPMR p 42}

The precision and frequency of updating of the GIS data bases 1s
an issue of which CIAT is aware (ICER p 30) Clearly different
levels of precision will be appropriate for different analyses
These data bases are seen as a key 1nternational public good for
the production of which CIAT has established a clear comparative
advantage

CIAT accepts the ICER recommendation to continue diagnostic study
of land use in the south-west Brazilian Amazon and 1ts warm
endorsement of the results achieved so far (ICER pp 42 31} CIAT
would point out that the recent initiation of similar research in
Peru 1s consistent with the ICER view on the potential for wider
studies in the Amazon basin (ICER pp 22 31)

CIAT welcomes the ICER view that despite being beyond CIAT s
traditional scope of concern the project on sustainability



indicators recently initiated in collaboration with UNEP is

research of a strategic nature of considerable value to CIAT s
agenda ({ICER p 32}

CROSS PROGRAM ISSUES

The ICER Panel s vision of striving for greater integration
between commodity research and natural resource management
research (ICER pp 6) 18 a strong objective of CIAT The ICER
notes the relation between forages and savanna research as a
model of cooperation sees CIAT s rice research strategy as
providing an important element for the Lowlands and encourages
links between Hillsides and beans and cassava research (ICER pp
35-37) The role of improved forages in the hillsides and forest

margains 1s another potential linkage that also 1s deservaing of
note

Although the ICER i1s skeptiaical of the potential contribution of
commodity inputs to the prototype systems projects in the forest
margins and hillsides {(ICER pp 20 28) 1t does point to

opportunities to link IPM to hillsides cassava and rice (ICER p
36)

Research partnerships with a wide range of national ainstitutaions
advanced research organizations and other CGIAR centers are a
vital part of CIAT s stategy to deal with the complexity of
natural resource management issues Yet CIAT does not dispute the
EPMR and ICER view that this entails significant transactions
costs {(ICER p 38 EPMR p 66)

Nevertheless it 18 CIAT s fundamental conviction that improved
natural resources management can be achieved only through a
multi-ainstitutional effort The alternative to a multa
institutional approach 1is continued inabilaty to adequately
address the complex problems of natural resources management
Properly managed CIAT s efforts in catalyzing inter
institutional collaboration will lever the impact of 1ts own work
rather than be a deadweight transaction cost

Working with other institutions will continue to be a way to
multiply CIAT's own impact but 1s not an end in itself For
example ICIRSAT s work on i1mporved sorghum will be a direct
input to CIAT s savanna research just as ILRI s proposed work on
livestock will dairectly complement CIAT s forages research The
real costs recently incurred in establishing these new



collaborations are in the future likely to be repaid manyfold To
insure this outcome CIAT strongly shares the ICER view that it

must pick 1ts partners carefully and for sound reasons (ICER p
39)

CIAT agrees with the importance the ICER attached to achieving
complementarity in process level studies between the Lowlands and
the Hillsides Programs (ICER p 43) The fact that the same
scientist 1s the Project Officer for the Prototype Systems
projects of the two programs 1s one example of how this 1s being
addressed Another example 1s the use by the Hillsides Program of
the same methods as the Lowlands Program for a study of soil
macrofauna diversity and cross-program collaborative research on
bio-economic modeling at the cropping and farm systems levels of
analysais

CIAT accepts the desirability of insuring a high degree of
standardization in methods particularly in soils research

though 1t recognizes that complete uniformity 1s neither possible
nor necesssarily desirable

The ICER view on the importance of soil biology studies 1is well
taken (ICER p 14) Earlier this year CIAT sought TAC endorsement
for adding such a position but TAC indaicated that i1t would have
to come at the expense of another position rather than as an
addation

CIAT shares the view of the importance of econocmic analysis in
natural resources management research (ICER p 33) How to address
this i1ssue will receive particular attention



