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Perspective in Practice

o many people, the term “biodiversity” conjures up notions

of places where humankind once trod hghtly the ramn forest of

the Amazon and the dry forests of many tropical regions To this

way of thinking biological diversity lies only 1n the species of

trees, plants, msects, and other nonhuman creatures that
mhabit these places

Too often, the definition omits a vital component of
biodiversity, one that depends on this diversity as much as
any other species the human And far too often, when we
speak of biodiversity, we overlook the variety of plant life
that keeps humans alive That agricultural diversity 1s an
mseparable part of the master ecosystem

that we call Earth

As this annual report explains and 1llustrates, the International

Center for Tropical Agriculture (CIAT) 1s dedicated to better

understanding, protecting, and using agrobiodversity, as well as

mayjor tropical agroecosystems that harbor 1t, for the good of the
planet and all 1ts inhabitants

BEST AVAILABLE COPY
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Brodiversity on the Table
Grant M Scobie
Dewrector General

It gives me great pleasure to mtroduce this
issue of CIAT m Perspective which 1s our
corporate annual report for donors
collaborators and other fnends We value
this opportumty to share with you our
perspective on brodiversity and to provide
you with a varied samphng of
aclhievements and ongomg efforts to better
understand protect and use this resource
for the benefit of humamty particularly the
poor 1 developing counines

A source of solutions
Please reflect waith me for a moment on
some mmplications of the report s subtitle

Biodwersity on the Table To begim with 1t
underscores our view that the fate of
biodwersity 1s fied to the state of tropical
agriculture—to its prospects for putting
more food on the table and more money n
the pockets of the poor

As we point out below agriculture
ought to become the central activity
through which people m the tropics benefit
from and nurture biodiversity To
accomplish that though requires a
changed mentality and a lot of work

Instead of viewing biodiversity merely as
a victim of rapid change we must learn to
treat 1t as a source of solutions to the very
problems—hunger poverty and
mapproprate land use—that put this

resource at nsk Rural communities
saentists and polifical leaders will be able
to protect biodiversity only if therr
conservation programs mnclude concrete
mmtiatives for sustamable use of
biodwversity to provide food and boost
mcomes

A wallk around CIAT

Fmdmg ways to manage biodiversity
sustainably 1s not a simple busmess It
requires that we deal with numerous
cultivated and wild species and the
mteractions among them in highly diverse
ecosystems It also demands that we work
across scales—from the genome and the
farmer s field to the landscape and even
continental levels—because what happens
at one scale invanably shapes events at the
others This complexity 1s manageable as
long our work mtegrates scientific
disciplines nvolves mitense cooperation
among partners and draws on the power
of new research tools

If you walk around CIAT headquarters
and wisit our outposted staff (in a way you
are domg both by reading this annual
report) you will everywhere observe
“bodiversity on the table as a focus for
research and technology development You
will witness engaging work on this subject
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labs m our greenhouses and experiment
fields and even in the computer screens of
our GIS specialists

You will also note that people are doing
research together bringing different
perspectives to common tasks And you
will meet not just CIAT researchers but
colleagues from organizations like the
Colombian Corporation for Agncultural
Research (CORPOICA) and the
International Plant Genetic Resources
Institute (IPGRI) as well as a multitude of
bright eager students We expect that soon
they will be jomed by staff of Colombia s
Alexander von Humboldt Institute of
Research on Biological Resources and the
Amazoman Institute of Scientific Research

Many of these scientists are dealing
with crops other than those on which CIAT
works directly but they are very much at
home here working side by side with our
own staff and 1n the same agroecosystems
If you accompany our scientists to farmers
fields you will note that biodiversity 1s a
cential theme of our efforts to develop
methods for mvolving rural people
mearungfully i problem solving research

The spotlight on biodwersity
So biodiversity 1s a common thread that
runs throughout our work drawing
together scientific disciplines and research
collaborators and binding both to the

farmers they serte Of course biodiversity
1s also a subject of impassioned debate
And CIAT has a seat at the conference
table too contnbuting to the lively
discussion




In Nevember 1997 we hosted an
Internally Conmmssioned External Review
panel which exammed our actvities in
biotechnology and plant genetic resources
expressed a highly favorable view of our
staff and ther work and offered useful
recommendations for the future A month
later the Center s annual review put the
spothght on biodversity once agam
Presentations by CIAT staff at the event
provided raw matenal for this annual
report

Those events took place agamst the
background of developments having
umportant mplications for the mternational
exchange of plant genetic resources These
mehude the Convention on Biological
Diversity (which 1s part of Agenda 21 the
blueprnt for sustamable development that
emerged from the 1992 Earth Summut} and
the revised International Undertaking on
Plant Genetic Resources

In recent years the Center has taken
steps to make its practice in germplasm
exchange thoroughly consistent with new
mternational agreements We have also
heightened our emphasis on biodiversity
research m keepmg with the priorities of
the Consultative Gioup on International
Agricultural Research (CGIAR) which
supports CIAT and 15 other centers In
this report we demonstrate with a wide
range of examples what our scientists are
domg to make sure that biodiversity 1s
always on the table providing food
Iivelihoods and other necessities of life
especially for the planet s poorest people

Partners in biodiversity research A
CIAT s home base 1 Colombia 1s a medley of scientific disciplines ranging from plant
genetics to ecology and anthropology The campus 1lso hosts the outposts of numerous
partner organizations mcluding national programs and international centers One of
the latter 1s the International Plant Genetic Resources Institute (IPGRI)

Founded m 1974, IPGRI promotes the collection conservation and utilization of
plant genetic resources Genetic diversity scientist David Willlams is based at the
Institute s Regional Office for the Americas at CIAT It 1s one of five IPGRI regional offices
around the world and covers North Central and South America as well as the
Cartbbean

“The objectves of CIAT are very close m many ways to those of IPGRL  says
Williams In the 2 years I ve been here I think our collaborative activities have become
stronger And we hope they il continue to grow Wilhams offers these examples of
IPGRI CIAT collaboration work that 1s already under way or soon will be

e CIAT s biotechnology speciahists have helped with the-molecular marker work 1 a
project tunded by the Inter-Amencan Development Bank {(IDB) and coordmated by
IPGRI to promote the improvement of native fruit spem%snﬁf the Amernican tropics

« Drawing on CIAT s “great strength” mn geographic information systems (GIS) IPGRI 1s
starting a project to develop a model that will be able to predict the occurrence of
dwersity of cultivated species starting with peanuts i Ecuador and Guatemala

Es - B
* IPGRI and CIAT regularly exchange new mformation on the development of
cryopreservation for long term storage of plant genetic resources

Both participate m the System wide Information Network for Genetic Resources
-(SINGER) which allows the comprehensive germplasm databases of all the CGIAR
‘centers to be searched through a single system .

& L

+ The two mstitutions collaborate regularly in trammng
¥

L 7%

IPGRI 15 exploring with CIAT a hemisphere-wide coliaboration to study the genetic -
dwersity and breeding of Capsteurn, the genus of tropical herbs and shrubs of the
mightshade family that includes the cultivated sweet red and chih peppers The =
gsenus says Willams has great market potential but surprisingly hitle 1s known

about the genetic diversity of its wild and cultivated species T T

- -/

An edible variety of chib pepper {Capsicum. annuwim) that 1s also uged as an ornamental




By the way we would appreciate 1t if
you could leave a copy of CIAT in
Perspective 1997 98 lying on the table m
your office for visitors to peruse and enjoy

Why Worry about
Biodiversity?

Around much of the globe agniculture 1s
the central pont at which human activity
threatens biological diversity Thus 1s
especially true in the tropics where most of
the world s biodwersity exists
Environments that are rich in genetic
dwversity are rapidly becoming degiaded or
elimmated as crop production expands
farther nto the forest and up the hillsides

There are quite comprehensible reasons
behind the expansion Earths population
1s expected to nearly double between the
md-1990s and the muiddle of the conng
century and a growing population will
have to be fed The structure of agriculture
favors larger more commercially mtensive
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farmuing operations as do growing world
markets Unfavorable government policies
can drive the rural poor closer to both the
margins of econonue security and the
margms of primary forests

Everyone’s loss

Clear examples of this trend
abound on the hillsides
savannas and forest borders
of tropical America as well as
n Africa and Asia The loss of
biodwversity erther through
catastrophic events such as
recent fires 1n Indonesia and the
Amazon or through the slow whittling
away that scientists call genetic erosion * *
has dire consequences for the people who

lve 1n and beyond tropical agroecosystems
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of DNA samples fo
analysis in the molecular markers
lab at CIAT




They lose the wild relatives on which
cultivated plants have depended for
rullenma to obtamn the genes that secure
therr evolutionary vigor and survival They
iose valuable plant products some of
which have been used for centunes as
natural health remedies and others whose
benefits may never be known once their
habitats are altered The people who

depend on these systems at first hand and
therr fellow humans far downstream lose
water supphes that have been rumed by
erosion and toxic runoff They are
mcreasingly m danger of losing (as 1s the
rest of the woild) thewr defimtion of the
chimate as the burning of cropland makes
1ts contribution to global chmate change

within agriculture itself the genetic
base—the biodwversity—of production 1s
being eroded not only because plants wild
relatives are disappearmng but also because

of widespread agnicultural practices

that encourage the use ot
monocultures emphasizing genetic
umformty at the expense of
diversity If farmers move to a

single variety of cassava
maize or bean in
response to
market demand

they are more likely to neglect their
traditional landraces

Better ways

Behind all of these 1ssues and pushmg
them forward faster than the planet has
been able to cope with them 1s the virtual
certainty of greatly imncreased population
growth Most arguments n favor of
protecting land from encroachment by
agriculture fade when measured against a
farmly s need to feed 1tself Traditionally
people have responded to such pressures
n straightforward ways They have cleared
more forest for crop production pushed
ever mgher up steep hillsides 1n search of
arable land and apphed chemicals in
hopes of eradicating pests and diseases
and restoring lost soil fertihty



Now 1t 1s clear that those ways are not of ways for example by sharing The days of magic bullets and
always good for the planet s health and in germplasm with cooperators worldwide by dramatic breakthroughs are fast
many cases they actively damage 1t Better orgamzing workshops with fellow disappearing and they are being replaced
ways must be found and—because of the scientists by hosting researchers from by a new understandmg of the mterrelated
mexorable push of population growth— national organizations m the Centers nature of the planet s problems and the
they must be found soon laboratories and by producing mformation solubions for them Copmg with a dwersity

tools that run on ordmary computers We of connected problems 1s fa1 moie

At CIAT we work 1 the behef that feel that no smgle approach 1s enough to complicated than dealing with mdividual
biodiversity 1s a crucial part of the solution feed the world and sustain biodwversity components of agncultural production but
to the very problems that threaten our Instead we weave together various 1t 1s the only way to understand the i
ability to feed ourselves—from the damage approaches that cross the boundaries of daversity of nature and achieve durable '
caused by msects and diseases to the geography and scientific specialization solutions to those problems w e
poverty that afflicts much of the tropical .
world L -

With the aid of powerful tools ranging

from molecular genetic markers to 2

computer programs that depict biodiversity F Crossing cultivated rice
5

on large colorful maps to research S with wild Oryza barthii

collaborations between farmer and
scientist we develop ways to protect and
use biodiversity sustamably in major 1
agroecosystems We also employ the -
genetic diversity of particular species to L]y '
generate new cultvars that solve food: I
production dilemmas and create new , |
sources of mecome for rural people R ‘
o s
., | These pmduets are cf httle value imp} A
| peoplé use’ané benefit from them To make s
! that happen, CIAT dlstnblﬁ.és mmproved o ¥ ‘
., seed,methods, and infonnaﬁon m a variety
‘s s b rt !

Members of the rapidly expanding human
famuly from Colombia Vietnamx and Uganda




The Andean landscape of Ecuador s Loja Province




Preserving Biodiversity in the
Landscape

uring a 1997 meeting held by the
US National Academy of Sciences, there was
widespread agreement that in the dozen years since the term
“brodiversity” was comed, science has gained only a
rudimentary understanding of the diversity of ife Knowledge 1s
sorely lacking on the complex ecological relationships among
species and on their ultimate contributions to the biosphere

On one pomt there did seem to be sad agreement The world 1s
teetering on the edge of a sixth great wave of extinction,
brought on by the gradual depletion of biological diversity,
largely from loss of habitat To help ward off this threat, CIAT
scientists are examinming patterns of land management and
therwr effect on biodiversity at the continental scale and in major
agroecosystems The aim of this work 1s to provide tools,
methods, and information that help guide the decisions and
actions of policy makers, research and development workers,
local communities, and farmers
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Beyond Business as Usual
A powerful new tool for envuronmental

management

One way m which CIAT helps improve
environmental management—including
biodiversity and other natural resources—is
to develop menus toolboxes and palettes
of mformation and make them available to
global regional and national
organizations By providing the best
mformation available these tools help

users understand current trends
anticipate the 1mpact of new measures
and thus make better decisions about
projects and policies

A recent product of this work that has
widespread application 1s the Spamish
language Atlas of Envuronmental and
Sustamability Indicators for Latin America
and the Canbbean available on CD ROM
A coproduction of CIAT and the Umted
Nations Environment Programme (UNEP)

Atlas CD (the short version of its name) 1s
the work of CIAT environmental scientist
Manuel Winograd with Andrew Farrow and
Jeremy Eade both specialists in geographic
mformation systems (GIS) Theurs 1s the
region s first computerized atlas on its
subject

What 1s mnnovative about Atlas CD
explains Winograd 1s not the nature of the
mformation it contains Rather 1t 1s the
user fnendly mnterface that allows you to




easily pull together and overlay on maps
many kinds of mndicators from a variety of
reputable but separate sources The
interface orgamzes more than 200 social
economic and environmental mdicators
mto four general categories pressure (on
the environment) state (of the
environment) mmpact/effect (of human
activity) and response (through specific
measures)

Under each of the four categones
mdicators are available for 14 vanables
such as population economic
development agniculture and food forests
and savannas biodiversity fresh water
and atmosphere and chimate Several of
these mndicators can be displayed on the
same map The mterface also allows the
user to zoom mto an area of mterest for a
more detailed 1mage

“The power of this tool hes 1n its abihity
to reveal gaps 1n our understanding of
environmental problems and te point

toward actions that could solve them,” says

Winograd For exafple, 1t's common

[
avanna, area near Pderto;
npez in C:aibm%ia@ Meta
épartmexxt .

by
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knowledge that deforestation 1s at the top
of tropical America s environmental
agenda But how many people reahize that
almost half of thus deforestation 1s
happemng m dry tropical forests® The ram
forests receive far more public attention
because they contamn more plant species
and because their destruction may
contribute more to global warmmg But the
dry forests provide habitats for a larger
number of mammal species as well as for
the wild relatives of important crops such
as beans peppers and tomato And being
closer to food-producing areas these
forests are under far greater human
pressure

Only 21 percent of tropical Amens:a X
dry forest remains compared to 88

Yet a larger of the rain forest has |

been,get aside in biodiversity reserves,

notes Vifinograd To save vfhat Iﬁ:ﬂe
nnmaiﬁs of the dxy Torest, pohsy‘ makers

B
of the ram forest still an natural vegetahfm Rt .
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urgently need to rethink decisions about
brodiversity reserves road buillding
agricultural development and other
actions that will determune the fate of this
tesource Atlas CD will help them do that

For those who wish to look beyond the
big picture today says Winograd the
program offers predictive models that
compare two scenarios “sustamable and
“busmess as usual The models permt

Map pruted from the Atlas of
Envyonmental and Sustamnabidity dwcators

Just released by CIAT and the United Nations
Environment Programme (UNEP)




user to sunulate the

i future of a particular

¥ ecological or life zone
i such as tropical dry
forests or subtropical
savannas, according to
selected varables When
the model 1s m,-n }graphs

viewed along with an ﬁgﬁi@@
of the projected changes Thé

n a later version Winograd and his
coauthors will add the caggamty to
develop maps of fumrasce%anos “This -
will give pohcy makers a new fool for.
analyzng the J.;xossﬂ)le mg;act of their 7

policies,” hg sa;gs. Ty ,‘%&
».ﬁ&z

The nn};xae& cgh . £
bmdlversityw:s;smﬂ ; 4 Gtheé
maps produc&f%g&ék s €L %‘g‘éﬁ? \ﬁﬁﬁlﬁ@e

n those showing@bglﬁé%)%‘gﬁ 1 and
other social mdlcatm:{i‘,, eé“‘é‘mm theland

£
o devoted to growmg illegal crops a practice
that has direct effects on agriculture and
the environment “It s very mteresting to
talk about biodiwversity he says Butif
: you really want to analyze biodiversity
you must look at in the full context of
the development process Biodiversity

1s a function of population of
economic pressure of land use
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Gallery of Treasures
A uruque reservowr of brodwersity at risk

Big-picture techmques for viewing the
landsecape drive home the fact that
Colombia s vast savannas called the Lianos
Onentales or Eastern Plains are much
more than just grassland This savanna
region covers some 170 000 square
kilometers and stretches from the Andes

5« *Mountams to the Ormoco River

*@\@?
model exists 1 text format now, but ™

"‘Tﬁ?;h§ casudl observer the Llanos seem
aimo%ﬁ%eless—@od reason that they
have beegfused for fausing cattle since the

. time of the h na}cmsts and that

4 CIAT has been m"i:eres“te\é for decades m

o g

% ouragxggg fhe gmwth %E haghly
i‘%; §d¥?§ﬁ?§ pastur ¢ grdsses and legumes

éfﬁﬁﬂler feature of the area has been
ggavas:ﬁmkeﬁ t};e narrow strips of
‘t%t@c?m%m’%zany fhe streams running

E%*f@m: A
e Lignips: Called “gallery forests
‘ﬂzese are reposstonies of much of the

savanna region s biological diversity

“The gallery forests are grossly
undermvestigated—not thought of ofien as
an wtegral part of the savanna explains
Erik Veneklaas tropical ecologist at CIAT
Then he opens a map produced with
images from the US satellite Landsat -
showing the streams that drain the Llanos, -
Alongside the streams prc:nnnenﬂy T
displayed 1n red are gallery forests “m'
some places,” says Veneklaas, “the ' ,
gallertes can constitute up to 20 percerit %f
the savannas total area On avex‘age its
10 to 15 percent ” oy

- Brology student Adnanh Fajardo Is ' -
1-1. studymg the rich hiodiversgty of gallery .
Mf%(hzg'\eats m Colombia s Esstern Plams '
® :
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The ennvironmental 1mportance of the
gallery forests far exceeds their
geographical size The nartow but dense
forests contain concentrations of biomass
plants and anmimals (including the
capybara the world s laigest hving 1odent)
and water They are also strategically
positioned 1n the landscape to regulate the
flow of water and mtercept sediment
reaching the flood plain Government
pohcies do recognize the importance of
gallery forests for watershed protection and
have declaied that forest corridors
30 meters wide must be left on each side of
a stream But in many places the
regulations have been 1gnored

Visits to families hiving beside the
gallery forests near the Colombian Llanos
town of Puerto Lopez 1n the department of
Meta show a high level of appreciation for
the services the forests perform Although
some valuable timber species have become
scarce the species that savanna dwellers
extract from the galleries—{or fence posts
construction o1 fuel—regenerate quite
well

Veneklaas confirms this widespread
appreciation [ thunk people have realized
the value of the resources But one of the
reasons we re working there 1s that we
expect that with better access and new
agricultural technologies population
pressure will mcrease Agriculture will
mtensify and farm sizes which aie in the
thousands of hectares now will be smaller
There will be more households Every farm
will have the same needs or more for game
separation of fields and water And all that
will come out of the gallery forest

In 1ts search for ways to protect these
forests CIAT has reached high into the
sky to mmages collected by satellites
Remote sensing specialist Nathalie

13

Beaulieu employs GIS to combine satellite
mmages as well as information digitized
from maps and data collected 1n the held
mto graphic representations of
environmental conditions on the ground

In 1997 she was working with three
different types of images covering an area
between Puerto Lopez and Puerto Gaitan
each providing different mformation The
mmages show pasture (including grassland
that has been burned a traditional method
farmers use to regenerate pasture} and
forest Beaulieu and coworkers are now
analyzing the subtle differences in densaty
of the mmages, comparing what the
satellites see with what 1esearchers
encounter on the ground Our aim 1s to

Satellde mmage of the
Yucag River wateished
m Colombia s Meta

The Howe: of the
tree Caryocar sp
15 commonly eaten
by armmals
mhabiting the

gallery forests

Seeds of the monche palm
{(Mauntta flexuosa)
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produce a map that will show the areas
that are still in native pasture she says

as opposed to improved pastures planted
by farmers

Some areas of the natural savanna are
too fragile to support mtensified grazing or
crops while in others having more stable
soils 1t 1s possible to intensity agnculture
Momnitoring of natural savanna
environments will help land management
planners determine what uses to
encourage 1 specific areas It will also help
them understand the importance of the
gallery forests and 1dentify areas where this
resource 1s at nsk Satellite images
provided to CIAT by Japan s National
Space Development Agency (NASDA) for
example have enabled Center scientists to
map nverbanks along which the forest

o Bt
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stnips have disappeared or become
dangerously narrow

So tar reports Veneklaas his team has
identified five types of forest in the Llanos
The type usually depends on the size of the
stream At the head of a stream there 1s
often a forest dominated by distinctive
stands ot palms called morichales named
after the monche palm (Mauntia flexuosa)
Another sort of forest 1s iInundated
fiequently for short periods A drv forest
hives closer to the border of the gallery and
the savanna and theie 1s a transitional
forest closer lo the water Another sort of
forest remains flooded durmg the entire
rainy season

Almost by nature 1ts a fragmented
forest says Veneklaas And it s all at nisk

because 1f you cut down 1 hectare here and
1 hectare there youll 1solate all of one
section ftom all of another This will reduce
the genetic interaction between populations
and even lead to the local extinction of
species that 1s to the loss of biodversity

A Bad Bargawn _for Everyone
Effects of land use on biodwersity n the
Peruvian Amazon

Biological divet sity 1s important
everywhere but it has special sigmficance
on the border between cultivated land and
the tropical forest A team of CIAT
researchers—agricultural anthiopologist
Sam Fujisaka botamst German Escobar
and ecologist Erik Veneklaas—has studied
the effects of logging slash-and burn
agnculture and road building in two
Amazorian 1eglons most recently around
the Peruvian frontier town of Pucallpa on
the Ucayali River an Amazon tnbutary
Therr findings have alarmung implications
for the farmers who struggle to make a
Iiving around Pucallpa and for the
mdividuals who decide about policies and
projects affecting land use 1n the area

Fujsaka s team has conducted an
extensive survey of plant species and their
frequencies around Pucallpa under a
variety of land management conditions
The scientists also mterviewed 71 farmer-
settlers 1in the area on what they saw as
desirable forest plant species (and thus
allowed to continue growmng mn thewr fields)

Weed-mfested field near Pucallpa
m the Peruvian Armazon



the worst crop weeds and both desirable
and undesirable plants m fallows

Typically farmers in the region clear the
forest and cultivate annual crops until
dechiming productivity {the result of weeds
and low soil fertility) forces them to
abandon the field As nature takes over
again the same weeds that competed with
crops and other plants become
components of the fallow that restores soil
fertility for futuie cultivation

Not surprisingly the survey showed
that the forest 1s rnichest in diversity at
235 species Once settlers converted forest
to fields usually through slash and burn
143 of the forest species disappeared As
successive years of cropping changed the
nature of field conditions different sets of
mole competitive plants (known to tarmers
as weeds ) emeiged 1n higher numbers
Forest plants mcluding trees that produce
small numbers of large seed and depend
on mammals and larger birds to chspeise
then seeds were placed mcieasmgly at a
disadvantage Plants that produce large
numbers of seeds with gieater longevity
and are better adapted to open conditions
took hold As the fields aged under
cultivation, the number of plant species,
from the forest dechned L

o,

Identifyng pladt’
specimens in the ’Q&,
herbarmum at CIAT
headgunarters

Species mcreased again during fallow
pertods Fallows of 5 or more years were
most simular to forest in terms of hugh
number of species (183} report the
researchers But these fallows differed from
the forest samples contaming only a
quarter of the forest species When land
was returned from fallow to cultivation
farmers found more weeds—the forest s
revenge as it wele—many of themn high
seed producers that were adapted to tield
conditions of openness poorer soils and
less so1l moisture

Farmers had little trouble 1dentifying
the species that were least desirable—those
mdicating soil degradation and posing

severe weed problems Farmers also used
H

k3
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and valued selected species almost a third
of them left desirable plants in the slash
and burn fields most were commer cially
valuable softwoods The farmers hsted

66 plants as desirable m fallowed fields
mcluding some plants with medicmal value
and multipurpose palms and other trees

Unfortunately though these species
occur at low fiequencies across land uses
reflecting thewr heavy exploitation For
example 1n recent years extiaction of the
hardwood species Dipterie odoretta has
mcieased as the government has
reestabhshed control of the region,
promptng some farmers to shuft from coca
to charcoal production

f
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Current patterns of land management
around Pucallpa are thus a bad bargam for
everyone Farmers who come here m
search of a better hfe through production
of annual crops such as rice and cassava
soon find themselves locked 1n a
destructive and futile pattern of forest
clearing and land degradation Rapidly
declining soil fertihity and the prohferation
of competitive weeds on land cleared fiom
forest and fallows give them no alternative
but to continue The resulting
disappearance of forest plants deprives
settlers of many useful species and
represents a potentially disastrous loss of
brodiversity for society generally both in
and beyond Peru

This study adds further weight to the
evidence on the negative consequences of
policies and programs that encourage
settlement 1n forest margin areas as a
means of boosting agricultural production
or reheving population pressure m other
places

Solutions That Pay Today
Adoption of sustamnable production
systems wn Colomba

All the top-notch agricultural research mn
the world cannot halt a narrowing genetic
base protect biodiversity or help farmers
1 the tropics get out of poverty without the
enthusiastic participation of the farmers
themselves Farmers i the tropics more
than their counterparts elsewhere hve
close to the bottom line of financial health
Even if they see the long-term benefits of
sustamable practices with their own eyes
they may not adopt them 1if they perceiwve a

nish to thewr financial sustainabiity this
year o1 this season

CIAT scientists and collaborators—
mcluding farmers—aie working on many
fronts to develop sustainable agricultural
systems that are both ecologically sound
and economuically acceptable to end users
The Center has an extensive history with
this work m Colombia s Cauca department
which 1s plagued by guerrilla violence and
other social ills rooted i the depression of
the region s rural economy and the
weakness of local mstitutions

In 1990 CIAT began helping Caucas
farm communities set up Local Agricultuial
Research Commuttees (CIALs) to fill the gulf
between farmers and agncultural
researchers The CIALs thrived m Cauca
multiplying rapidly to about 50 today In
1993 diawing on early experience with
these eommttees CIAT helped estabhish
the 16-member Consortrum for
Sustamable Agriculture i Hillsides
(CIPASLA)} to imp1ove commuruty
management of natural resources m a
7 000-hectare watershed m northern
Cauca Supported by the Canadian
Damush and Japanese governments 1t has
been widely praised for etfectively
mtegrating poverty reduction through a
more mtensive diversified agriculture with
environmental protection

‘The commmuruty organizations just took
off like a shot all on therr own says Ron
Knapp the CIAT so1l scientist who
manages the Center s project on hllside
watersheds Farm famulies came up with
1eforestation projects installed buffer

zones around streams and rvers and
learned to judge the relative merits of
different development scenarios

In addition to creating a new framework
for community action and institutional
collaboration CIPASLA piovided a miche
for research on 1mproved croppmng
systems A wisit to the Cauca commumity of
Pescador on the river of the same name
demonstrates work carried out by CIAT soil
scienlist Edmundo Barrios

From high up a verdant hillside he
points out the project s components On
the hillside opposite below a handsome
church steeple farmers are growing crops
on slopes that are steep enough to cause
concern about erosion His project is

Agionomy student Edis Milena
Quuntero moculating seedhngs of a
legurminous shrub (Tephrosia sp ) with
rhizobia

Background shows multipurpose
legummous tree {Sesbarnua sesban)



encouraging the plantg of live barrers of
elephant grass impenal grass and sugar
cane that extend horizontally across the
slopes holding soil 1n place In the valley
between the two hills the Pescador River
runs through a buffer zone of trees

The project started explains Barnos
with the main aim of optimizing land use
according to the landscape The
optimizing also had to be financially
feasible hence the use of particular species
in the barrer strip Sugar cane provides
raw sugar for the household while
elephant grass and mmpenal grass provide
high quality feed for livestock Farmers do
not always see erosion as a problem says
Barrios Its so slow We need something
that works on erosion but also helps the
farmer financially immediately

The project 1s also demonstrating the
wisdom of rotating crops according to their
agronomic characteristics—growing short-
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and deep-rooted crops m appropnate
places for example Traditionally farmers
m the area have grown continuous crops of
maize beans and cassava thus hastening
the depletion of soul fertiity Were
encouraging the use of mixtures of legumes
for cover crops and we re starting to
mtroduce agroforestry species mto the
pattern says Barrios

Farmers throughout the tropics rely on
the regrowth of native vegetation in fallow
land to restore soil fertility lost through
cropping But since this 1s a slow process
they face growing pressure fiom nsing
population and land scarcity either to
reduce the length of fallows or increase the
use of fertihzer Where farmers buyng
power 1s imited they may resort {o
managed fallows 1n which they plant trees
and shrubs that replernsh soil nutrents
faster than noymal n addition to provicing
firewood In search of a prototype system
for managed fallows m hillsides Barrios is
comparmg two legummous frees and a
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shrub with natural fallow to deternune
then potential for speedmg the
regeneration of soil fertility

One of Barrios s visitors 1s Anibal
Patino who works for the Corporation for
Interdisciphinary Studies and Technical
Advice (CETEC} and 1s a pioneer in
environmental studies 1n the Cauca region
Patifio agrees that it 1s not always easy to
convince farmers to gamble on change
even if the eventual payoff 1s a healthier
genetic base for the crops that farmers
plant

Those who do adopt sustamable
practices have found ways of generating
short-term payoffs that make the change
seem worthwiile One such farmer 1s Pedro ;
Herrera He has planted hive barrers of
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sugar cane across the steep slopes of his
farm and he has set aside the natural
vegetation along a stream runmning across
his property to protect commumnity water
supphes Herrera can afford these
ecological luxuries because he has
mtegrated the production of high-value
blackberries and chimbing beans mnto an
already complex system of coffee
plantains bush beans maize and
pastures

Biodwersity Down Under
Nature s early warrung signs of soil
degradation

For many people agrncultural

sustamnabihity refers to the crop more than

to the soil m which 1t giows or to the

landsecape surrounding crop and hvestock
production In many parts of the developing
world farmers cannot afford to thmk or act

otherwise Those living at the edge of
tropical forests for example have httle
choice but to grow crops until the fields
lose fertihity and then shift theiwr

cultvation to rich soil newly captured from
the forests More fortunate people mvest m

imnputs such as fertiizer to sustain crop
production a while longer

CIAT so1l scientist Richard Thomas sees

a swing toward a new form of farmung In
addition to purchased mputs 1t makes
use of biological processes adapting
germplasm to poor soil o1 chmate
conditions relying on nutnient cychng to

enrich the soil and adopting o1 1eadopting

efficient cultural practices such as
mtercropping agroforestry and crop
rotations

The changeover which has been going
on for several years 1n all parts of the
world brings a renewed focus on the soil
and soil quality It also brings a reahization
that science has long underestimated the
immportance of soll and actually knows very
httle about the material in which food
grows especially at the ricrobial level

So1l biodiversity 1s as important as
other biodiwversity 1if not more important
says Thomas ‘That s because the soil has
so many functions It regulates the
quantity and quality of water and the flow
of nutnents it also governs the
detoxafication of agrochemicals So mn
terms of hife support systems the

microbes are even more 1mportant
o than the plants If you dont
have healthy soil youre not
gomng to have the plants

anyway

To bette1
protect and use
diversity in the

soil CIAT has a
fourfold approach
First charactenze
what exists m soils
Emerging molecular biological
techniques can help accomplish
this Second link diversity
with ecosystem functions by
wdentifying the tasks

performed by
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different so1l components Third determine
the effects of land use change on
biodiversity And fourth translate this
knowledge mto practical tools that can be
delivered to national and other
orgamzations

With support from the Inter-American
Development Bank (IDB) and French and
US governments Thomas has studied the
functions of earthworms for several years
and 1s now expanding his underground
horizons to study smaller creatures Were
now trying o use soil microbes 1hizobia
as mdicators of so1l quality he says

When land degrades you lose ground
cover and the mputs of carbon mmto the soil
from plants which 1s bad for the soil
microbe population The total microbial

The beneficial bactena mvade the root
hairs of plants multiply and contnbute to
the formation of nodules on the plants
roots Within those nodules plants convert
nutrogen nto nourishing nitrates

Counting bactena sounds like a difficult
task but mn the case of rhizobia 1t 1s not
“It s quite a sumple thing says Thomas

We just take a piece of soill mix 1t up with
a solution culture put 1t mto a test tube
grow a test legume plant in there and
count the number of nodules that are
formed on the plant That gives us a quick
and simple index From the test
researchers can calculate the number of
1hizobia 1in each gram of so1l and have a
clearer 1dea of the health of so1l microbe
populations

19

Why all this concern about so1l and
mdicators of soil s health? Its mportant
says Richard Thomas “because you want
to take remedial action if the soil 1s
beginning to degrade before you can
actually see it degrading By the time you
see the damage 1t mught be too late to
reverse 1t And the cost of domng something
at the pomt where you see the soil
degrading 1s very mgh If we can have some
eaily warning signs that soil quality 1s
breaking down before the obvious massive
losses of soll or of so1l fertihity, 1t'll be much
cheaper to take action "

Soil science student Alexander Feyoo identifies maerofauma
specimens taken from solls under different land uses such as
the fallow shown here in Colombia s Cauca department

bilomass goes down

Thomas and his colleagues reckon that
decreasing numbers of rhizobia can serve
as an indicator of so1l degradation perhaps
long before farmers perceive the damage
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Protecting the Genetic Base
of Crops

ne of the most ominous threats to
agriculture 1s a narrowing of the genetic base
of important food crops, a process that
started with their domestication and has
greatly accelerated in modern times
Monocultures and market demands for uniformity are
fast reducing the biological diversity of the production systems
that feed the world

This biodiversity 1s sorely needed to provide the raw materials
with which farmers and plant breeders produce new varieties for
a changing world If the genetic base gets too narrow, our
livelihoods and food security will be seriously jeopardized
CIAT scientists are acting in numerous ways to protect the
genetic base of the production of beans, cassava, tropical forages,
and rice Some are itroducing valuable genes from wild relatives
mmto domesticated crops, with the aid of tools offered by
biotechnology, while others develop methods to improve staple
crops with farmer participation
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Wild Relatwes to the Rescue
Transfernng siress resistance genes
mnto comimon bean

The common bean (Phaseolus vulgans) has
been a staple n the developing world for
quite a while Carbon dating of beans
found m a cave 1n Mexaco shows that they
were i domestic use at about 5000 BC
Since then the diversity of cultivated
beans has become seermngly imitless as
have market and consumer preferences for
different varieties

But the genetic diversity of the world s
third most mmportant legume after soybean
and groundnut 1s not always enough to
overcome its susceptibility to insect pests
drought and several diseases The severe
damage caused by these problems has led

CIAT scientists on a continuous search for
germplasm that can be used to breed
better beans

‘The gene bank at CIAT has about
35 000 accessions of beans says CIAT
bean breeder Shree Singh of which moie
than 28 000 aie common beans Of these
about 26 500 accessions represent
cultivated varieties and 1 315 are wild
types We ve already evaluated these
accessions lor major agronomic
characteristics The germplasm bank here
1s not a seed museum but an active
resource for germplasm research

The list of characteristics that bean
growets want 1n a flagshup vanety 1s
extensive and 1t differs greatly by region
and goes far beyond seed color and shape

A
:f’ét%w wh

CIAT has winnowed the hst down to 11
qualties 1t considers of strategic
unportance m order for the germplasm to
be useful worldwide They are tolerance of
drought and low soil fertihitv high yield
early matunity new plant types and
resistance to common bacterial blight
bean common mosaic bean golden mosaic
anthracnose angular leat spot and
leathopper

Genes may freely exchange within the
common bean s primary gene pool and
much of CIAT s work 1n beans has
taken advantage of this fact using
classical breeding techmques to
move useful genes from one varie
to another Three further
groups of beans—the
secondary tertiary and
quaternary gene pools—
meclude species that
are distantly {
related to the
common bean

B
iand ot ¥ i

A seed producers’ assocation m Ecuador s
Loja province sorts mmproved bean seed for
sale to neghbors




The tertiary gene pool mcludes bean
relatives that have most of the qualities
farmers and plant breeders want high levels
of resistance to such bean killers as

common bactenal blight (CBB) and

bruchids tolerance of drought and an
ability to coexast with leathoppers
The unfortunate news 1s that the
beans with the most desirable
chaiacteristics do not breed freely
with common bean

Singh explains that

P acutifolius the tepary bean 1s
one of those species that
contains attnbutes that
would benefit the
common bean

23
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“extremely high resistance to bactenal
blight which 1s the most widespread
disease of beans as well as resistance to
leathoppers and storage bruchids And
they are the most drought resistant beans
of all

CIAT uses a method known as embyro
rescue to effectively combine the desirable
quahties ot these two normally
mmcompatible species The technique can
be used when an embryo produced from
the cross of common and tepary bean
cannot survive if left in the mother plant
The hybrnd embryo 1s rescued and
nurtuled 1 an artitical gel like bed of
nutrients untl it grows mto a complete
seedling CIAT has improved the embryo
rescue technique for laige scale
production of hybrids between cormmon
and tepary bean

Phaseolus vulgars (left)

P acutfolus (nght) and a
hybnd produced by ciossimng
them with the aid of embryo
rescue

b
CIAT technician Maryluz
Cubides pirocesses seed of
Phaseolus lunatus {belonging
to the genus s quaternary
gene pool) for storage m the
gene bank
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Similar methods are being used to
overcome mterspecies problems of hybnd
mcompatibihity the sterihity of hybnd
offspring and loss of genes mtroduced from
one gene complex mto another The
resulting breeding lines have shown high
levels of resistance to common bactenal
blight They are now being distrnibuted for
evaluation by national bean programs for
othet tiaits mcluding 1esistance to
drought and low soil fertility and to
leafhoppeis

Is 1t fanciful to think that all or even
most of the characternstics people want in
beans can eventually be combined mnto one
plant? It s not impiobable at all replies
Smgh  Doing 1t depends on making
maximum use of the genetic diversity
available That determines our ability to

transfer wild genes mto a form that can be
grown 1 farmers fields Biotechnology
says Smgh can speed up the process
tremendously—perhaps cut 1t i half

Remarkable Resilience
Farmers management of bean dwersity
mn Rwanda

There are many places 1n the world where
farmers have a great appreciation for
biodiversity and strive to mamtain 1t under
the most trying conditions Such a place 1s
Rwanda a small land-locked nation m
cential Afnca that plunged into war in
1994 The world s attention was riveted on
the country as civihans estimated in
number at 500 000 or more were killed in
ethnic fighting

Bean harvest m southern
Rwanda

To the mcalculable loss in human hfe
and property was added the potential
destruction of much of the dwersity of
Rwanda s staple crops mcluding beans
which play a crucial role in the country s
culture and economy An estimated
2 mullion people fled their homes 1n the
war leaving their bean crops—the source
for future planting material as well as
immediate consumption—in the fields

Fearing that much of the genetic
diversity of Rwandan agriculture would be
lost CIAT other international research
agencies and both government and
nongovernment organizations gathered
under the banner of the Seeds of Hope
project With funds from a coalition of
donors the project multiphed Rwandan
germplasm that had been stored in gene
banks elsewhere ncluding the one at
CIAT and then restored the seed to
farmers when the fighting ended

But the project also examined the
effects of war on crop production through
surveys and mtensive interviews conducted
over three postwar growing seasons In
work supported by Canada s International
Development Research Centre (IDRC)
anthropologist Lowse Sperhing (a CIAT
consultant) and colleagues compared the
bean germplasm used before the war with
that grown subsequently
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As a follow-up to thus work CIAT
germplasm specialist Stephen Beebe has
been usmg molecular marker techmgques to
determine with precision what actually
happened to the bean germplasm He has
analyzed the diversity of about
360 Rwandan landrace vaneties that had
been collected before the war m 1985 and
compared them with some 150 landraces
that were collected after the war m 1996

Prelimmary i indings Beebe explains

mdicate that mdeed there was less
genetic diversity n the field in 1996 than
there was 1n 1985 Now the first
conclusion one mght draw from this 1s
that as we suspected at the outset of the
project the wai could have resulted in a
loss of genetic diversity But we have other
evidence based on the farmer interviews
and on knowledge of bean pathology 1n the
region that that loss of diversity was due
to other factors Root rots are an
especially likely candidate he says

The finding says Beebe “has big
mplhications fm: our ideas about conserving
diversity on-farmn It may not always be

possible or even desirable to conserve
maximum diversity 1n farmers fields The
experience m Rwanda suggests that
farmers may shift their crop diversity in
response to production needs

In Rwanda women control the selection
and growing of beans Sperhng sees strong
evidence of their skills m a swift
acceleration 1n the adoption of improved
chimbing beans According to the iesults of
her late 1995 survey 48 percent of bean
tarmers were growing the new vaneties up
from about 40 percent before the war
Across the country she saw improved
chmbers gaiming ground at the expense of
local bush and chimbing types
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Thus 1s happening explains Sperling
mainly because the new varieties yield two
to four times more and some show
exceptional tolerance to root rots  Serious
outbreaks of this disease complex occur
only i areas lhike Rwanda as well as
southwestern Uganda and western Kenya
where extremely high population density
and land scarcaity force farmers to exhaust
the soil through ever more mtensive
cultivation It 1s important to emphasize, A
says Sperling that the shiit to mnptoved
chimbing heans resulted fiom farmers’
conscious strategy to combat bean disease
pressure not from the war or from
pressure to ‘modernize” production

Bean seed samples at the
Namulonge Expermment
Station in Uganda




Cassava harvest i
East Java
Indonesia

Arguably much more dwersity could
have been lost were 1t not for the
restoration effort and more wunportant the
precautions farmers took m protecting
their seed stocks says Roger Kirkby the
agronomust who coordmates CIAT s bean
research m Africa with funding from the
Canadian Swiss US and British
governments Seeds of Hope was a moving
demonstration of the ability of mstitutions
to respond rapidly and meaningfully to a
poor country s crisis but the situation also
offered clear proof of farmers
resourcefulness

Delwering Diverstty
Farmers and scientists move new
cassava mnto the field

Cassava a starchy root consumed by more
than 500 million people relies heavily on
genetic diversity to hold its own m some of
the harshest farming environments n the
world The plant s long growing time (8 to
24 months or more) exposes it to
numerous msect pests and pathogens
Typically cassava 1s grown without
pesticides or other chemical nputs so to
repel attackers 1t must make great use of
internal genetic resistance The
conservation and use of cassava s
diversity 1s thus essential for the food
security of small farmers as well as
therr financial health

CIAT scientists are
using that diversity in
more ways than ever
and with the active
participation of
armers and national

3
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programs This 1s a formidable task
cassava 1s grown 1n vastly different
agroecosystems and 1if it 1s to do well 1ts
germplasm must be tailored to local
conditions and demands

In several parts of Asia notably
Indonesia Thailand and Vietnam new
high-yielding cassava cultivars developed
by national mstitutions and CIAT are
replacing local traditional cultivars and
without 1equiring expensive mputs Kazuo
Kawano CIAT cassava breeder stationed in
Thailand notes that the new varieties are
bringing substantial rewards tor farmers
They are “almost mvanably characterized
by hugher harvest index (the ratio of roots
and to stems and leaves) meaning that
less water and fewer soil nutnents are
required to produce the same amount of
root dry matter yield compared with
traditional cultivars  In northern Vietnam
small farmers who convert their production
trom the new varieties mto feed for piglets
are raising therr income by as much as
US$500 a year

The adoption of high yielding vaneties
does not mean that cassava genetic
dwversity 1s bemg abandoned Kawano says
that with support from the Japanese
government CIAT has distributed in Asia
more than half a million cassava genotypes
mn the form of hybnd seeds that come from

widely varied parental accessions” i the
collection housed at Center headquarters
‘The total amount of genetic variability ;
thus delivered from the center of origin and
diversification (Latin Amenica) to Asma must,
far exceed the genetic vanability introduced
spontaneously to Asla in the past
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3 centuries We 1e actually mcreasing the
dwersity of cultvars m farmers fields m
many parts of Asia

Just m case that diversity 1s not
enough biotechnology specialists at CIAT
are looking to cassava s wild relatives
which constitute a rich source of genes for
useful traits To use the wild germplasm
effectively researchers must first
determune the genetic orgamzation and
dynarmes of populations of these species A
recent study carried out by geneticist
Carolina Roa using molecular genetic
markers showed that the domesticated
cassava germplasm presents a narrower
range of variation than most wild species
She also found that two wild relatives of
Brazihan ongin are genetically close to
cultivated cassava suggesting that they
have potential for widening the crop s
genetic base

Farmers themselves are helpmg
mtroduce more diversity in their fields on

Farmer
patheipatory
cassava
breeding m 3 f
sermand
Northeast
Brazil J

27

the Atlantic coasts ot Colombia and
Brazil In recent years CIAT s work
there has evolved from traditional
plant breeding mto a participatory
scheme to develop cassava for sermarid
regions with support from the
International Fund for Agncultural
Development (IFAD) Farmers take part in
selecting and evaluating advanced
genotypes Their knowledge of the
mteractions between plant and
environment gained through experience
figure strongly m decisions about potenhal
new varieties

Cassava breeder Cailos Iglesias who
manages CIAT s cassava improvement
project explams how the participatory
scheme works durng a visit to the
Magdalena valley near Barranquilla in
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noithern Colombia With colleagues from
the Colombian Corporation tor Agrnicultural
Research (CORPOICA) he tests germplasm
here to find the cassava vareties that do
best 1n the 1egion s punmishungly hot dry
chmate The trials tike plice on the land of
cooper aling tarmers under a variety of
conditions

At virtuallv every stage of testing
Colombian and Br wzilian tarmers plav a
role The end users tell us what they
want  says Iglesias  and we supply it By
working closely with farmers we learn a
great deal about their agronomic problems
their opportunities and therr selection
criterta and we incorporate all this
mformation mnto our breedmg program
Once farmers decide they Iike a matenal

they start multiplving 1t and so do we
without questionung the tarmers judgment
We value the intormation the tarmers
have

To Breed a Better Grass
Fighting the effects of Brachiaria
monoculture

When a particular crop v arietv becomes
widely popular 1t 1s fo1 a good 1eason In
the tropical world espeaially resistance to
mnsects and diseases o1 tolerance to
drought or mfertile soils can make a star
out of a vanety

Brachuana a genus of forage grass trom
Afriea that was first introduced nto
tropical America several hundred years ago

(probably as bedding material on slave
ships) 1s such a star One of its species
B decumbens 1s espeually notable for 1ts
performance 1 the poor acid soils that
characterize much of tropical America
Within a 1elatively short time 1t has
spread to about half of the 60 million
hectares of land 1n the (ropics and
subtropics that are suitable for sown
pastures

Brachwana says John Miles a folage
bieeder at CIAT 1s widely adapted to poor
sols 1esists weeds produces seed well
and grows fast Its eftects aie easy to
measure m cattle adds Carlos Lascano
CIAT ruminant nutntionist Where you
could count on 20 kilograms of beef per
hectare a year wath native grasses with
Brachiania you can obtain 200 kilograms

And that s the trouble says Miles
Brachiaria 1s so popular that 1t 1s fast
beconung a monoculture In some cases
B decumbens 1s being taken to areas
where other species mught actually do
better And like most monocultures the
grass 1s becoming vulnerable to imsect
depredation

In the case of Brachiana, the msect 1s
the spittlebug Brachuana test plants that
are dehberately infested with spittlebug m
a segregated greenhouse at CIAT
graphically illustiate how the msect got s
name The bug establishes 1tself at the
plants base sucks the sap out of the
plant and exudes a foamy white spittle--

hike substance The bugs nymphs start out> ~

CIAT plant breeder John Miles and

Embrapa colleague Cacilda do Valle
examine experimental hnes of
Brachuara at CIAT headquarters
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hfe inside the spittle eventually emerging
as adults to live on the plants uppel
portions Spittlebug damage reports a
CIAT document edited by Miles and others

can result mn the complete loss of available
forage

The Center s typical reaction mn a
situation such as this 1s to look for
Brachiaria with natural genetic resistance
to spittlebug and then use that germplasm
to breed a better grass Such a plant
B brizantha cv Marandu was evaluated
selected and released by collaborators with
the Brazilian Agricultural Research
Enterprise (Embrapa) But1tis not tolerant
of poot soils—a necessary quality n much
of Latin Amernca

To solve the dilemma CIAT worked with
other international centers to gather
accessions of Brachiaria in Africa the
giass s place of orngmn (and therefore the
most likely place to find a Brachiaria that
resists environmental constraints] CIAT
began evaluating the approximately

distinguish apomictic from sexually

700 accessions found
some that resist
spittlebug and lolerate
poor solls and has
begun regional tnals m
Colombia of about 20 of
the candidates with
support from the
Colombian government
and CIAT s other core
donors We expect says
Miles that wathin 2 or 3 years N
we 1l have one or two resistant
cultivars 1 commercial use

One constraint on Brachiarna
research 1s that the grass
reproduces vegetatively Thatis it
reproduces asexually through seeds
offspring are essentially seed-

propagated clones producedbya AT
process known as apomixis The
Screening of Brachiana embryo sacs to -

reproducimg hnes
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process precludes the offspring s
mherntance of qualities trom two parents
Thus before scientists could breed
Brachwarnia effectively they needed a wav to

break apomixis by forming hybnds trom
two parents

Fortunately both CIAT and Embrapa
now have active Brachiaria breeding
programs which build on a genetic
breakthrough achieved nearly 2 decades
ago m Belgium Scientists there created a
compatible polyploid sexual plant that
servesas a bnidge for exchanging

=

valuable genes betwecn the naturally
asexu il species ol Brachiania “With thas
plant and the mvaluable Brachuana
germplasm collection at CIAT explains
Miles we can assemble desirable traits
from the diversity ot native stramns of the
grass mnto vastly supeitor varieties
Production of a molecular map of
Brachwaria would greatlv speed up the pace
of research by allowing marker assisted
selection

Even after CIAT and Brazilian scientists
have produced varieties that fight
spittlebugs and grow well in

Latin Amenca s soil
conditions the search will

continue Were not looking
for one resistant cultivar so
we can then call the job

done says Miles We want a
whole array of cultivars with a
7 diversity of attributes

Brealang One Barrier,
Building Another
Genes for better rice yields
and disease resistance

The Green Revolution brought
high yielding varieties of rice
and wheat to a world that
badly needed them The
centers of the Consultative
Group on International
Agricultural Research (CGIAR)
have been rightly lgonoredgfgg .
themr partictpation i thé
effort which combined new
i varieties with the use of

hsgher yeld mnto the crop

Y f‘M

¥

fertihzer and other chemical inputs under
ungation In Latim America rice production
has doubled during the last 20 vears
largely as a result of technologies
developed for 1rrigated rice by national
programs with CIAT support

In the meantime however a widespread
awakemng to the need for envinonmental
protection has made intensive use of such
mputs less attractive And the yields of
some of the Green Revolution crops
notably nice have stopped their steady
<limb and now have reached what 1s widely
viewed as a plateau

But the number of people who need to
be fed keeps on growing Accordmg to
economists projections Latm American
demand for rice wall be about 36 milhon
metric tons a year by the year 2010 The
present production 1s 20 mmllion tons

That's a big increase says CIAT rice
breeder Cesar Martinez and 1t cannot be
achieved under present circumstances
That s why 1t s very mmportant that the vield
cethng be broken

In Latin America the problem 1s
complicated by the narrowness of rice s
genetic base Many of the improved
vaneties grown n the region come from an
mdica type rice that ongmated m Asia
“When you get a narrow genetic base Says . -«
Martinez it makes the plant more
vulnerable to pest and disease attack
" “The tools exst to widen thaf base and
CIAT 1s busy using them with support
from the US Agency for International

Plant breeder Cesar Martinez 1s crossing cultivated rice from the
working collection at CIAT with wild Oryza to transfer genes for



Development (USAID) and the Rockefeller
Foundation Martinez notes that while m
the past the region s breeders employed
only a small number of landraces m their
research some 20 other species remain i
nature used only occasionally as sources
of resistance to diseases or msects CIAT 1s
learning more about these previously
neglected specie > and the genetic diversity
they hold

The variability 1s undoubtedly there
says Martinez but 1t has to be
characterized We have to identify what
genes these species have that could be
used 1in a breeding program He 1s using
techmques developed by scientists at
Cornell Unversity 1 the USA to ease the
discovery of desirable genes mn wild
relatives and théir transport mnto cultivars

|

Now CIAT has segregating
breeding hnes the result of a
cross between a wild species
known as Orzya rufipogon and
an mmproved variety from Sri
Lanka known as BG-90
Prehmmary data mdicate that
some of the offspring have yields
between B and 25 percent more
than does BG-90 alone The Center
will make the breedmg hines available to
national programs for thewr rice
improvement work “They 1l do the
adaptation to local conditions the fine-
tuning, says Martinez

Other CIAT scientists are usmg
biotechnology to remove the constiamts
placed on Latin America rice by diseases
One of these 1s rice blast a fungus that

i

attacks rice at all stages 1n its
development The fungus Pyriculanagrisea,
15 a real survivor 1t produces new strans
of 1tself constantly so it can break the
resistance of a new rice variety mn 1 to
3years

In the past rce breeders searched for
one gene m a rice line that conferred
resistance to the pathogen and they
worked mndependently Now says CIAT
nce pathologist
Fernando Correa & <%~

the disciplines are < © -
more mtegrated
Breeders plant pathologists
and molecular biologists are
working together Right now we have
the tools to characterze the

31

genetic diversity and virulence of the
pathogen We re usmg molecular markers
1n both the plant and the pathogen to see
what the dversity is m the field If we
understand that and the action of
mdvidual genetic clusters of the pathogen
we 1l be able to identify genes for resistance
to each of these genetic farmhes Then we
can start pyramiding these genes to create
a barmer agamnst the entire pathogen
population Combinations of genes that
confer resistance to every genetm %'
the pathogen will make new cultivars l !

H

substantially more durable , ;
' H
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New Tools, New Frontiers

o help agriculture provide for a rapidly

growing and urbanmizing population in an
evolving global marketplace

—without sacrificing the biodiversity on )

which human Iife depends—is a huge but still
manageable task The solutions lie, not 1n a sigle “magic

bullet” of research that addresses all the variables of cimate,
soil, water, and human preference, but in multiple options for
the people whose livelihoods are built around biodiversity and
for the places where 1t 1s rapidly disappearing

s

L L L
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RO
ol
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One way CIAT helps 1s by developing new tools that greatly

mcrease the effectiveness and lower the costs of our efforts to - ) ’—t ﬁ
protect and use agrobiodiversity, while helping us address the 3 e fi;
human pressures that threaten to extinguish 1t National ; i? ﬂi :{E f )
organizations draw from our toolbox as well to meet needs and 3 - IS - f’ég T
solve problems locally With our partners in the North and ' K
South, we press on toward new frontiers I ;ii - -
=S -F ‘i{“ =
Lo i,
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can tell you what the potential 1s  says
Wilham Bell CIATs chief information
officer Its 1s not hike being n the field
and looking at actual trees and
& measurmg actual diversity ” adds
Gregoire Leclerc a remote sensing

speciabist at the Center But 1t helps a lot
m narrowmg down the range of places
where you need to look for what you want

Peter Jones an agncultural
geographer formerly at CIAT
has used GIS to locate

Map Wizards _potentially
Predhicting the location valuable
of bodwersity with GIS % caches of

Some years ago
the mapping
wizardry known
as Geographic
Information
Systems (GIS)
looked to some
Iike just another
gee-whiz technology
But mn the hands of
skilled practitioners 1t 1s
generating useful
products that make a real
difference 1n the way decision
makers at all levels manage
biodn ersity and other natural
resources

One ncwiound use for the tool 1s to
help researchers conserve and use
biodiversity more wisely by showing
them where reservoirs of diversity are
most likely to be found GIS doesnt
tell you 1f biodwersity 1s there but 1t

Stylosanthes a forage legume native to
Latin America whose resistance to drought
and abihty to grow m acid soils make it a
good adjunct to pasture grass 1mproving
so1l quahty while increasing hvestock
production Jones sees the need for science
to search continually for new diversity of
Stylosanthes as 1t must with virtually all
other agricultural plants to keep ahead m
the timeless battles with pests and
diseases

GIS explams Jones 1s useful for
showing scientists where to concentrate
their search for useful biodiversity and
where to establish sites for mn situ
protection Chances are that the limited
dollars will go where there 1s the most
dwversity of several species Il you have a
whole heap of maps showing distribution
of Stylosanthes and wild beans and
R other species i Latin America

then you can start overlaying
them and studymng them and
saymg 1if we can afford to
conserve germplasm in
25 places where are the best
ones? If you re going to set aside
100 000 hectares to conserve
germplasm you dont want to be
conserving just one species

The model that Jones has
dcveloped 1s already being used as a
helptul guide to collectors of
Stylosanthes cassava and bean
germplasm It takes known locations where
germplasm has been collected and based
on the chmate and other charactenistics

of those places, displays the locations of

The black dots mdicate locations where accessions of

Stylosanthes guianensis have already been collected In red areas
there 15 a lngh probabihity of finding fimther sarples of this species




siunilar locales where collectors might
profitably search Combinng the GIS data
with mformation from another form of
mappmg—that 1s genetic mapping with
molecular markers—takes the model a step
further With data on the genetic
structure of species as well as chmate
probability maps Jones says 1t will be
possible to identify areas where there 1s a
hugh probability of finding a large number
of genetically diverse species together It
will then be possible to maintain this
vanability in the wild at lower cost

Appropriate Biotechnology
Real insurance against a dreaded
disease of rice

It 1s clear that the sort of appropn ite
biotechnology described elsewhere in this
report 1s emunently beneficial for the
developing world Orne problem that cannot
easily be solved without such tools 1s the
rice hoja blanca virus Endemic to Latm
America the disease 1s cychical, i1t appears
every 10 to 15 years But when you have
it you can have 100 percent loss,” says rice
geneticist Zazda Lentim The virus is
transmutted by a planthopper msect
Tagosodes orizicolus, known locally as
sogata ” she explams The occurrence of a
disease epidemc depends very much on the
population of the msects that serve as
vectors Farmers often resort to insecticides
i an effort to control the planthopper
with devastating effects on beneficial
msects nearby

For years CIAT rice scientists have
sought varieties that are resistant to the
disease After extensive analysis of the

virus itself by Center virologist Francisco
Morales and much effort on the the part of
Center rice breeders they found and
mtroduced one source of resistance which
offers some protection to plants that are
more than 25 days old A search 1s now
under way for others especially those that
confer resistance to the plant i its
younger stages After evaluating germplasm
from all over the woild says Lentim CIAT
has identified halt a dozen potential
souices But it s clear that to

put these mto adapted

material for Latin America will

take vears To speed the
process up CIAT 1s using
biotechnology techmques
to confer resistance

With tunds from the
Rockefeller Foundation the
Center and 1ts collaborators
began with the rice vanety
CICA-8, which 1s commercially
gown m Latim America and is
resistant to rice blast but lughly
susceplible to the rice “hoja
blanca virus Then m 1996 and
1997 with help from CIAT
molecular vinologist Lee Calvert
they incorporated the nuclear
protem gene of nice hoja blanca
virus mto CICA-8 The nuclear
protemn protects the rice crop by
mpeding replication of the virus
the plants ‘We ve demonstrated
that we can better protect the
plant by domng thuis  says Lentiru

Artificial infestation of transgenic nce with $
Tagosodes onziwcolus the msect that transmits

rice hoja blanca”® virus to screen the plants é
for virus resistance

35

“If we can mcorporate resistance to hoja
blanca virus nto this popular vanety it
will be of direct benefit to rice farmers and
consumers

&
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So far the resistance appears stable It
has been inherited by three generations of
rice and CIAT 1s ready to take the variety
mto field testing Lentimi 1s aware of the
controversy inheient in any use of
transgemc plant matenial but she teels
that what CIAT 1s doing 1s vital for
speedmg up the process of developing new
breeding maternials by finding new sources
of resistance ‘The main difference between
genetic transformation and conventional
breeding 1s 1n how you mtroduce the gene
she says In this case instead of making
crosses we re Just mtroducing the genes
directly into the cell

Researcher s have been using broad
crosses for years to introduce valuable

genes n crops But they ve never known
really besides the gene they re putting 1
what other genes are gomg 1 at the same
time and how these may affect the
diversity of the species One thing 1s clear
though Pesticide use on rice must be
reduced because of 1ts effects on
biodiversity thiough the contammnation of
so1l and water Rice hoja blanca virus
has been a problem for 3 decades says
Lentin and although some resistance has
been achieved some farmers still apply
msecticides six to eight times durnng the
4 month growmng season

A recent study notes Lentim showed
that European consumers consider
pesticide residues mn food to be twice as
5 '1Sky as genetic
| engineering We can show
¥ farmers how to control
| diseases without using so
B much pesticide But they
k say foiget it we need
insurance So were trying
to hand them materal
that 1s highly resistant to
the disease Thats
msurance

Selection of rice hissue
cultures for gene transfer
usmg a “particle gun

H

Molecules and the Marketplace
Adding value to troprcal fruuts through
biwotechnology

Passiflora 1s a genus of about 400 species
of vines trees and shrubs One of its best
known species 1s the passion fruit named
not for any purported romantic powers but
because the arrangement of 1ts stigmas
anthers corona sepals and petals evoke
Christian religious teachings about the
final suffering of Christ

Ines Sanchez a biotechnology specialist
with the Colombian Corporation for
Agricultural Research (CORPOICA) 1s
using tools and knowledge available at
CIAT to make the fruit a more productive
member of the economy i Colombia and
elsewhere

The Center offers the products of its
research to developing courntries 1 a
varniety of ways Among them 1s
collaboration with national research
programs such as CORPOICA Over the
past 2 years Sanchez has had full access
to CIAT s expertise and laboratory
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equipment and support staff She recewves
many benefits she says from the great
flow of 1deas that takes place on the CIAT
campus Sanchez also passes along what
she learns at CIAT to her colleagues in
CORPOICA I teach the methodology they
apply here to my assistant in Bogota who
then applies 1t to other crops mcludmg
beans potatoes and other foods she says
Sanchez herself 1s also studying the genetic
dwersity of Colombia s germplasm
collection of Musa—banana and plantain
Two big problems here are the diseases
black sigatoka and yellow sigatoka

Market demand for passiflora once was
high but then declined That s where my
woilk comes in  says Sanchez ‘Through
plant breeding we Il be able to position
passiflora once again as one of the most
important frunts in Colombia She 1s using
molecular maikers to assist in the
taxonomical classification of Colombian
passiflora s 115 species and wild relatives

With the markers we Il have not only a
dlassification but a way to wlenhify traits
that we need like resistance to two viruses
that threaten the fnut We re also looking
for a product with umform color flavor
and texture for export And at the same
tune were trymg to find resistance to
anthracnose fungi If we can develop a

) w, Product that has all these qualities well
SJ{’ be able to find a stable market for 1t

A

%

#

Damel Debouck manager of CIAT s
genetic resources conservation project 1s
enthusiastic about the sort of
collaboration represented by Sanchez s
work Debouck whose work m bean
diwversity 1s widely known and highly
regarded 1s responsible for managing close
to 71 000 accessions of germplasm
covering almost 1 000 brological species
1anging from small herbs to large trees
One of the most useful contributions CIAT
makes he explains 1s to provide
information that better enables people to

Products of varous passiflora
species from Colombia
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address biodiversity 1ssues at the local
level We can say This 1s what you have
Thus 1s the umque dwversity you re dealing
with And heie ate some tools and
guidelines that will help you manage 1t
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To Lwe Forever
Alternatwe methods for conserving
cassava dwersity

To conserve the biodiversity of agricultural
plants science traditionally has used two
mamn approaches one 1s 1n situ
conservation o1 conservation of germplasm
1n 1ts ongmal habitat where 1t can evolve
n response to changes 1n the environment
and the other 1s ex situ conservation
which generally means storage under
controlled conditions m gene banks Such
storage areas are widely used for tucking
away samples of seeds filed with passport
data mdicating their origm and other
useful information against the time when
they mught be needed for 1eseaich or to
replace germplasm lost in a catastrophe

Storage time 1s rechoned i yeals or even
decades

But plants that are propagated
vegetatively not sesually requiie special
arrangements for germplasm storage Their
planting materials come not from seeds
but from the vegetative parts of the parent
plant This is true of some of the world s
favorite foods such as banana potato and
cassava

Since the late 1970s CIAT has protected
cassava diversity by mamntainng the ctop
in vitro—literally 1n glass —through the
process known as tissue culture i which
plant cutlings are regenerated 1n flasks or
test tubes 1n artificial media Generation
after generation of cassava has been

produced 1in this way mmaintaimng the
world s largest cassava collection
(5 537 clones) for years But there has been
a cost Each tume a cassava clone 1s
recycled says biotechnology specialist
Wilham Roca 1t can be mamtamned for
only 8 to 22 months befoie having to be
recycled again

Damel Debouck manager of CIAT s
genetic resources conservation project
thainks 1t 1s important to keep as many
conservation options open as possible We
have a duty a social 1ole he says In our
collections we re maintaiming thousands of
landraces We have a responsibility to
maintain them as safely as possible So
genetic conservation 1s a kind of general
approach 1t 1s not inked to a single
techmque

Cryopieservation 1s one of the
alternatives This mvolves storing
germplasm m hqud nitrogen at
196 degrees Centigrade below O At that
temperature explains research assistant
Roosevelt Escobar growth stops
altogether This gives us the opportunity to
maintun a base collection forever at least
m theory CIAT has recently begun using
cryopreservation (sometimes referred to as
cryoconservation) with cassava So far
researchers have found no negative effects
n clones grown out after thus type of
storage

Cassava fresh from the
farmers field



In the meantime CIAT agronomist
Claudia Guevaia 1s continuing work on
tussue culture m a seaich for turther
alternatives to traditional methods ot
conserving cassava Her team 1s
expenmenting with two methods of slowing
down the growth of cassava stored mn tissue
culture The two alternatives water deficit
through osmotic substances and ethylene
control should reduce growth markedly
Guevara expects lo at least double the
time before each clone has to be
subcultured—thus greatly reducing the
costs mvolved She will also safely store
duplicates of the clones elsewhere

With the water deticit method
researchers lower the osmotic pressuie of
the ussue s cells by sugat alcohols growing
the plant in simulated desert conditions
You re slowing down 1ts metabolism she
says The trick 1s determining the

correct amount and combimation of

the compounds too much will
kill the plant

Fooy,

Cassava shoots growmg in a gel type
artificial seed atter storage m hquid
ratrogen at -196 degrees Centigrade
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The ethylene control method makes use
of the fact that the substance ethylene (the
same natuial chemical that causes
tomatoes and bananas to ripen) 1s
produced within tissue culture test tubes
as a product of 1espiration Its action can
be altered by ethylene mhibiting chemicals
that prolong the viability of the cultures
After 9 months one of the test media
reduced the length of plantlets by a third
compared with the control Vanous
concentrations of another ethylene-
mhibiting chermcal also 1educed growth
and kept the plants viable with multiple
sprouts These preliminary results have
opened the way for a new experiment with
selected treatments and larger number of
cassava varieties

biodiversity by making low cost
preservation methods available to other
institutions that cant afford
cryopreservation she says

Guevara believes that the best
prolocol can then be adapted and
appled to other crops—not just
vegetatively propagated species but
tropical firuts and forest species as
well “I hope {lus work will help save

Cassava clones
maintained m the m
vitio gene bank at
CIAT
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Friendly Fungt
The search for tropical endophytes that
protectgrass without harmung cattle

Agriculture offers no exceptions only
confirmation to the general rule that
everything 1n Iife 1s a tradeoff Endophytes
are mucroscopic fung: that hve within
plants without harming their hosts In the
case of many grasses m the temperate
world the endophytes actually help therr
hosts by being toxic to would-be invaders
such as mmsects Grasses infected with
errdophytes are much prized on the golf
courses of the North they do not require
chemucals to control diseases o1 msects

The tradeoff 1s that 1n some species of
endophytes the toxicity that repels pests

Leaves from identical Brachiaria plants (background photo) artificially infected with a

also sickens cattle that graze on the grass
But strams exist m which this 1s not the
case and these are safe for use in pasture
grasses H was long assumed that no such
endophytes could be found in tropical
grasses But recent CIAT research
supported by the Japanese government and
conducted m cooperation with the

country s National Grasslands Research
Institute suggests otherwise

Plants with endophytes persist longer
resist drought better and have a big root
system that grows deep mto the soil says
Segenet Kelemu plant pathologist m
CIAT's tropical forages project Her task 1s
to find stramms within the natural
endophyte pepulation of the tropics that
provide benefits to plants with no

pathogen The undamaged leaves contain endophytes that protect them from the disease
Brachana has helped ntensify lvestock production across much of tropical America

deletenious effects on ammals After

2 years of searching she has found
endophyte fungl m grass that are very
similar to those found m the temperate
chmate

Using essentially low-tech tools and
old fashioned reasorung she pored thiough
the Literature on cattle toxicity and found
that 1t had been reported m some cattle
that grazed on Brachuaria. There are marny
spectes of Brachiaria so Kelemu confined
her search to those that were known to be
resistant to msects and whose specific
locations were known Now she has
1solated a fungus and 1s working on
dentifying its species

If we can have endophytes with all the
beneficial effects of plant protectzon and
drought resistance but without the toxicity
that would be a big step forward she
says ‘The beauty of these endophytes 1s
that once the plant 1s 1nfected the
association 1s permanent When you delver
the endophytes n the form of seed farmers
can keep them forever as long as they
manage the seed well

Dwersity’s Best Friend
Farmers conserve bean muxtures in Peru

In the effort to conserve the biodiversity of
agricultural plants the farmer 1s a valuable
ally Often the allance among
conservationist scientist and farmer 1s
difficult to forge because market forces or
government policies push the farmer
toward agncultural practices that work
agamnst diversity—for example
monoculture and deforestation by burning



That 1s not the case in Cajamarca a
community m Peru s lugh Andes In the
Cajamarca Valley where the land 1s flat and
green farmers grow alfalfa for their dary
cattle—not necessarily a major contribution
to dwersity But higher up Cajamarca s
steep rocky slopes farmers make the best
use they can of an environment that 1s
marginal for bean production Not only 1s
the so1l poor but the slopes are visited by
frost hail and drought This meager land
however 1s the custodian of a great deal of
bean diversity owing almost certamly to the
fact that the area 1s behieved to be one of the
crop s centers of ongmn

CIAT anthropologist Sam Fujisaka has
been studying bean dwversity in Cajamarca
and finds that it is the farmers who are
diversity s best fnends “Their solution to the
problems of theiwr environment has been to
grow a varety of crops he says So most of
those farmers have a number of Andean
cereals and high Andes tubers plus beans

By mantarmning that vanability they know
that some beans will do better whatever
the conditions are and others will do
worse Now simce they cant predict what
the particular problems will be the
mixture makes a lot of sense ”

The researcher says farmers have told
him  this year all the seeds of these will do
well because there was a drought or
because there was a frost followed by a
drought then these will do all night

Cajamarca s bean farmers have not
1gnored new bean cultivars introduced by
therr national government or other
agencies (often with support from CIAT m a
Swiss-funded project) but the new
varieties have not replaced the traditional
mixtures ‘The modern vaneties have
assumed a place side by sile with the
traditionals,” says Fujisaka “The farmers
value having a highly heterogeneous
muxture of seed »

Beans at the market place m
Peru s Cajamarca Valley
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CIAT 1s studying the farmers systems i
hopes of finding ways to transfer them to
other areas where there is mnterest 1n
participatory m situ conservation Such
rephcation says Fujisaka would be one of
our biggest products Also CIAT would
Iike to formulate ways to work more closely
with small farmers to mamtam diver sity
The Center 1s discussmg with the growers a
local seed exchange in which farmers
would be able to augment their own .
muxtures with those of their neighbors In e ¢
cooperation with Peru s Natwnal stitute ~
of Agricultural Research {INIA) and a Jocal .
conservation group known. as
ASPADERUC the CIAT team identified a

+ “core collection” of moie than 200 different
beans These were returned m groups to
mterested farmers in three communities
and farmers have begun planting the
collection to maintain local bean dwersity
and make it more widely available

¥
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e mvite you to visit a new sectmn of CIAT’s home page
contammg mformation about the impact of agricultural research 4
It mcludes bnef summarnes. of impact studies carried out by CIAT
In cooperation with national programs, techmcalﬁreports
providing detailed accounts of those studies, a searchable
database containing abstracts of published impact studies, and a-
series of databases on trends m beans, cassava, hvestock .
products, and rice We'ye ; also provided an economic model for

analyzing both past and%eated research mmpaét
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In the following pages, we present other inférmafion available
on our Web site that may be useful to readers of - .
CIAT in Perspectwe Any comments about this and our mmpact
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£ J sugporteé by the
Congtltative Group on

Intemahonal Agrnicultural

& aﬁ Research (CGIAR) The

- C,GIAR 1s a consortinm of donor countres

[N

}gmdf orgamzations copmmtted fo ,
sustamable agriculture m the developmg
world The group 15 cosponsored by the

_ Food and Ag_nculmre Organization of the
‘ffrﬁted Nafions {FAO), the Umted Nations
Deyelopment Programme (UNDP) the
Umted Nations Enwronment Programme

" (UNEP) and the World Bank

CIAT’s Donors
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. CIAT currently reeeives funds through the
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CGIAR or under spectfic projects from the
tounines and orgamzations hsted below
We gratefully-ackriowledge themr
gommtment and contribubions

Australia
Austrahan Agency for International
Development (AusAid)
Austrahan Centre for International
Agricultural Research {ACIAR)
Belgrum  ©
General Admuustration for Cooperation =
1 Development (AGED)
Bragi
Brazihan Agncultural Research
Enterpnisé¢ (Embrapa)
Canada -
Canadian International i)evelopment
.. sAgency (CIDA} -
Internafional Development Research
Cenfre (IDRC)
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R
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Cotombia - . .

Colombian Federation of Catﬂ&nen
(FEDEGAN) =~ -

Colombian Institute for the Devefﬁp”ment
of Science and TFechnology Fraricisco
Jose de"Caldas’ (COLCIENCIAS)~ '~

Foundatioh for Agnicultural Deéeiopmem
{FUNDAGRO)

Mirustry of Agrculture and Rural
Development

National Program for the Transfer of
Agrnicultural Technology (PR{)NATFA)

Nestle de Colombia S A ~ - -

Commeon Fund for Comnmodities ({CFC)
Denmark
Danish International Development
Agency {Damda)
European Umon (EU)
European Commussion (EC)
France T

Center for International Ceopgration 1n
Agricultural Research for
Development (CIRAD}

French Institute of Swientific Research for
Development and Cooperation ~
(ORSTOM}) ... .

Muustry of Foreign Affans

National Institute for Agricultutal
Research (INRA}

Germany

German Agency for ’Fechmca;

*Cooperation (GTZ)
. Pedetal Mumstry of Economic
Cooperation and Development (BMZ)
Inter-American Deévelopment Bank {(IDB)
Inter-American Institute for Cooperationt m
Agncuiture HICAI - e - -
Intematxonal Fund for Agnicultural
Development {IFADL‘, 5
Italy
¢.Mirustry of Foreign Affaws
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Japan E
Mimstry of Fkarezg;z* ﬁrgr -
Nippon Fo&ndaj:xﬁﬁ ‘“"““‘%@%ﬁ
Mexico 2 80
Secretanat of Agncmfﬁn% ﬁveﬁ{ggk and
Rural Development ~ < £ » B
Nethert figs - - e W
imrectﬂrcfte G@;}.EJ: :?Ealz Intematxeglal fi.
Céeeperaﬂon (DG ) ) ;gj
New Zedland s -1 v
Manistry of Foreign Affans and Trade
(MFAT} ;
Norway R
Roval Mimstry of Foreign Affarrs
South Afnea  +_
Mimistry of Agnioulture and Land Affairs
Spam ) i
Ministry.of Agmculture
Swederz

=

K =
s =

-~

Agency (SIDAJ .
Switzerl

Ty ;Fﬁdera‘f Insgztute of Techm{iogyﬂ

De*@elopmerrt (ETH} F&
Swass Agency for DevelGpment and
_Cooperatiéh ;SDC)
Swiss Centre for International .
Agnicultire (ZIL) -
Thailand
Degartment of Agriculture
" Umted ngdom
*Deépartment for International «
Develapmant LDFID;
Nattiral Resources Institute (NRI)
United Nations Devefopment Programine
(UNDP) “ 8 N
Umtgd Na@ns Envngg%gent Programme
(UNEP) T
Umteg States of An'%erxcg
Ford Foundation i
Rellogg Foundation
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Unrted States Ageney for, International
Development (USAID) >

United States Department of Agﬂcﬁlhne

-¥ (USDA) N ‘) -
:  World Bank :‘ - L 3 ;
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What To contribute to the alleviation of
hunger and poverty

Where n tropical developmg countries

How by applymg science to the
generation of technology that will
lead to lasting increases m
agricultural output while preserving
the natural resource base

Our Project Portfolio

CIAT s research 1s conducted through the
projects histed below These provide the
elements for miegrating research within
the Center and for organizing cooperation
with our partners (Bref profiles of the
projects are available upon request }

Institutional Links

The Impact of Agricultural Research

Methods of Farmer Participation and

» Gender Analysis

Partnerships fo1 Agricultural Research and
Development

v §
Crop Improvement f“:: ! 4

Improved Beans for Aﬁ"i’éa and Latin
America e,
Regional Bean Netvvorks m Subeaharan
Africa * F. . ss
Improved-Cassava for the Devglopmg%prld
Rice Im‘prmfement for%Latm ﬁx;qenea and”*
the“ Canbbean 3 “ e v 3 pﬁL
Tropical Grasses and Legﬁxmes for 1‘&![1}“1&}3}41-l
Uses *

Agrobrodwersity

Integrated Conservation of Neotropical
Genetic Resources

Enhancing Biodiversity Through
Biotechnology

Pests and Diseases
Integrated Pest and Disease Management

Soils and Systems
Improving, Soi1l Quality m Margimnal

e Enmromnenis

Sustamable Systems for Small-Scale
Farmers :

Rural Agroentérprises for Small-Scale
Farmers

Land Management

Commumty Management of Natural
Resources m Hillside Watersheds

Land Use and its Environmental Img;act +
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Our Crop and
égaea@%fsé@m Focus

CIAT conducts international research on
four commodities that are vital for the
poor beans cassava tropical forages and
rice Our work on the first three has a
global reach while that on rice targets
Latm America and the Caribbean region

In Latin America our research on
natural resource management 1s orgamzed
largely on the basis of three fragile
agroecosystems hillsides forest margms
and savannas CIAT scientists also address
key resource 1ssues 1n our crop research
for Africa and Asia

Institutional Links

CIAT 1s part of an emergmng global system
of agrieultural resedrch and development
whose strength depends not just on the
excellence of mcwidual members but also
on the energy they mvest n joint
endeavols For that reason we work hard
to build ties wath other mstitutions through
research partnerships based on projects

Our expandmg circle of partners
mcludes other mternational centers
national research mstitutes umversities
nongovernment organizations and the
private sector We work with them under a
variety of mnovative arrangements such
as consortia and networks at the local
regional and global levels Through
strategic alllances with advanced
mstitutes we bring valuable scientific
expertise to bear on the central challenges
of tropreal agriculture

As a service to 1ts partners the Center
provides varied offermgs n traning and
conferences and specidlized serviéds m
mfoermation and documentation ’
commumcahons and mformation Systems

Board of Trustees

=~

Robert D Havener (Chairman) USA
Consultant

Gustavo E Gomez (Vice-Chairmaan)
Colombia
Consultant

Wallace Beversdorf USA

Head R&D
Novartis Seeds AG Swtzerland

L fernando Chaparro Colombia
Director General i

Colombian Institute for-the Development, Of

Scienice and Technology Francisce Jose
de Caldas {COLCIENCIAS)

Elisio Contimi Brazil -

Adwviser to the President

Brazihan Agricultural Research Enterprise
(Embrapa}

Chnstiane Gebhardt Germany
Research Group Leader
Max Flanck Institute for Breeding -

Colette M Giraid France
Professor

National Institute of Agriculture ~

Pans-Grignon

PN

Antomo Gomez M Célombra -
Mmster of Agnculture:ﬁ? ‘o
=

Launtz Holm-Nielsen. IDE:m;na;‘If5
Semor Specrahist m Higher Educa
Science and Technology . -
Human Development Depariment. =
World Bank - v

on and

&

Samuel Jutzt Swiizertand -
Professor University of Kassel Germarny

Masashi Kobayashn Japan

Project Leader Head

Bio-Onented Technology Research
Advancement Institute {BRAIN)}

Vietor Manuel Moncayo Colomina
Rector National Umversity

Bongiwe Nyobe-Mbuli South Afrrca

Duector ?byeral

National Department of Agnc;ﬂtufe
. P

Samuel Paul India ~

Charrman Puiblic Affairs Centre

Armando Samper Colombia

CIAT Board Chairman Emeérifus

Grant M Scobie New Zealand

Director Géneral CIAT N ~

Alvaro Francisce Upnbe C
Executive Director ™
Colombian Corporation for Agnicultural ~
Research {CORPOICé£
%
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Paul L. G Viek, Netherlands ™ ,

Professor Georg—Augugt*UmVersztj?;

Germany L
Martin S Wolfe UK £
Lonsultant 5 .

- Ed S
- Staff NE
- »% &
Management

Grant M Scobie Director General

Jacquehne Ashby Director for Ré&search
Natural Resources Management:

Jesus Cuellar, Executive Officer

Juan Antonio Garafulic Fmancial
Controller

Douglas Pachico Director for Strategic
Plannmng

Rafael Posada Director for Regional
Cooperation .

Aart van Schoonhoven Diréctor for
Researchh Genetic Resources .

Christine Schreuder A§s1stant to the
Director General

Institutional Links

Ann Braun Entomologist and Project
Manager

Alfredo Caldas Coordinator Trammg and
Conferences

Nancy Johnson Agricultural Economust
{Rockefeller Research Fellow)

Kathryn Lamg Assistant Coordmator of
the CGIAR Systemwide Program on
Participatory Research and Gender
Analysis {Research Fellow)

Lowse Sperhng Anthropologist '

»

B

* Left durmg the reportg period

Crop Improvement - > .
Carlos Bruzzone, Rice Bxﬁ%e%czer
{(Postdoctoral Fellow) =7
Carlos Iglesias Cassava Breeder and
Project Manager x *
Cesar Ma%;txnez Rice Breeder ECOnsmga%t)
John Miles Forages Breeders ) ..
Luis Saniht Agncultui*ai ;Econormst Lo
Shree Smgh Bean Breeder
Ann Marie Thro Cassava Breeder and
Coordinator of the Cassava -
Biotechnology Network

Malawt
Vas Dev Aggarwal Bean Bieeder

Thailand
Kazuo Kawano Cassava Breeder*

Uganda
Howard Gridley Bean Breeder
®
e Agrobiodiversity

Fernando Angel MolecularyBiologist
{Sentor Research Fellow}* .

Stephen Beebe “Germplasm Specialist

Daruel Debouck Genetic Resources
Specialist and Project Manager

Martin Fregene Plant Geneticist (Research
Fellow)

Claucha Lucero Guevara Agronomist
{Associate Scientist)

Rigoberto Hadalgo Agronormst {Associate

& Scientist)®

Carlos Lascano Rurmunant Nutritiomst

Zaida Lentiu Plant Geneticist

Alvaro Mepa, Biotechnglogy Specialist
{Postdoctoral Fellow} <

Wilham Roca Biotechnology Speciahst and
Project Manager .

Joseph Tohme Geneticist

*
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“ Pest and DiSease Management

Ehzaéth Alvmez Plant Pathologist

P«amé}a Andefsan Entomoclogist and
Coordmator Gf Whlteily IPM Project

Anﬁ:\orxy Belloti: CaSdea Enfemologist-

. 'BPM and Project Man

Lee Calvert, Molecular Eolﬂgxst

César Cardona Bean, Entomologist and

4 Projeet Manager ~

“Fernando CGorrea Plant Pathologist and
Project Manager

Segenet Kelemu Plant Pathologist

Franciseo Morales Virologist

Damel Peck Forages Entomologist
{Postdoctoral Fellow)

Linicoln Smith Entomologist {Senior
Research Fellow)*

Bridzil ~

Bernardo Ospma Trammg Coordinator
[Semor Research Fellow)

Kenya ’

John Ndentu Entomologist {(Research

., Fellow] Africa Highlands Imtiative

Fanzanid

Kwasi Ampofo Entomologist

Pyndp Mukishn Pathologist (Research
Fellow} and Bean Network Coordinator
for Eastern and Cenfial Afnca

Uganda

Robinr Buruchara Bean Pathologist

Soils and Systems

Edgar Amezquita Soil Physicist

Edsgrdo Barros Production Systems
Specialist-Sorls (Research Fellow)

% Rupert Best Postharvest Speciahst and

Project Manager

" “Uganda

Myles Fisher Ecephymo}qglst {Gonsultant}

Anjan Ggsmam Soil Scientist {Regearch
Fellow) -

Fedenico Holmann Livestock Specialist

Peter Kerndge Agrostologist and Piéject
Manager

Idupulapat: Rao Plant Nutntiomst/
Physiologist

Jerome Ribet Soil Scientist (Consiiltant)

Jose Ignacio Sanz Production Systems
Specialist {on sabbatical leave)

Richard Thomas Soil Micrebiologist and
Project Manager

Oswaldo Voysest Agionomust and Bean
Network Coordinator for the Andean
Zone

Chrnistopher Wheatley Postharvest
Speciahst

Brazu
Miguel Ayarza Soil Scientist (Consultant)
Michael Thung Agronomust (Consultant)

Costa Rica
Pedro Argel Forages Agronomuist
(Consultant)

Guatemala
Rogelio Lepiz Agronomust and Bean
Network Coordmator tor Central Amernica

Philippines
Werner Stur Forages Agionomist

Thadand
Remnhardt Howeler Cassava Agronomuist

3
i

Sonma David Rural Sociologist
Cary Farley Agricultural Geographer
(RockefeHer Research.Fellow)

A

Roger Kirkby, fggron(}:;sﬁlst Project Manager
and Pan-Afniea Coordmator
Charles Wortmann Agrcmﬁﬁnst

- T e
- T

Land Management

Nathahe Beaulieu, Remdéte Sensmg
Specighst (Research Fellow)

Rubén Dano Estiada Agricultural *
Economist {Senior Research Fellow)

Samuel Fupisaka, Agricultural
Anthrepologist

Glenn Hyman Agncultural Geographer
and Acting Project Manager
(Research Fellow)

Peter Jones Agricultural Geographer and
Project Manager®

Edwm Bronson Knapp Soil Scientist and
Project Manager

Gregorre Leclerc Remote Sensing Specialist

Helle Munk Ravnborg Rural Sociologist
{Research Fellow}*

Eric Vengklaas Tropical Ecologist
[Research Fellow)*

Dou:glas White Agricultural Econonust
(Postdoctoral Fellow)

Manuel Winograd Environmental Scientist

oF

Henduras
Hector Barreto Soil Scientist

Nwcaragua
Ronald Vernooy Rural Soeciclogist

Information

Witham Bell Chuef Information Officer
Information Systems Unit

Ehzabeth Goldberg Head Information and
Documentation Umt

Nathan Russell Head Commumications
Unit
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Ricardo Unibe, Computer and ﬁeﬁmbkmg

: Engmeer {Researchgeﬂqw) ¥ ~ IPGRI %
, ., M # . Helle Knudsen Documen%aﬁ“‘n Speciahst
mﬁwﬂn, N &M < N IPGRI ¥ s s ; ¥ %\%3
5 Fabuola Amanies, Head,” Imgrnahcnéi Staff\ 1 Jose Ramion Lastra,xPafhnlﬂglstand h
> Admmistration o . % ’ Reg:o . Director forihé Amencas B
., ¥ Walter Correa Coordmator Resear(ah %];'0&}34& #(}RI‘, . k\ "y mae i% ..
- Servicest | o, s ;‘* ¢ Karl Muuerfs*amaan, Agbnormst .
° Luz Stella Daza Internal Auditor 3 Unavgrsiy of ‘Hohenheim ~ ® 4
Alfonso Diaz Supermtendent Freld Lws Narro Plant Breeder, CIMMYT = Ty |
Operations Michel Valés Rice Patholcglst CIRAD .
Sibel Gonzalez, Head Protection and Valene Verdier Cassava Pathologist y%
Institutional Secunity = ORSTOM i
* Fernando Posada, Manager CIAT Miam Dawvid Willams Genetic Diversity Sentor ]
Office Scentist IPGRI

Jorge Saravia Head Project Support Office
German Vargas Head Human Resources

Staff of Other Institutions

Paul Calatayud Cassava,Entomologlst
French Institute of Scientific Research for
Development and Cooperation (ORSTOM).

Marc Chatel Rice Breeder Center for
International Cooperation m Agricultural
Research for Development (CIRAD)

Benoit Clerget Mauze Breeder
International Maize and %eat
Improvement Center (C N

Geo Coppens Plant Genetims%“ CIRAD anﬁ
the International Plant Genéfic
Resources Institute (IPGR)

Carlos Qje Leon Mawze Pathologst,

Y+ CIMMYT
h Denm%g‘nesen Sofl Scientist
International Fertilizer Development -
Center (IFDC})

_James Gibboiis, Plant Breeder,_Latin
American. and Caribbean Fund for 2
Irrigated Rice (FLAR). . %

Lg Guartfio, Genetig ﬁwersiiy Scientist -

IPGRI %
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’Mmhiel Hbogenﬁﬁk G%mplasm Speeia“hst

Stanley Wood Technical Goordmator, LAC
Research Prionity Setting Project
*~ International Food Policy Research

¢ Institdte (IFPRD/CIAT -
Nadine Zaklna Food Technologist CIRAD .
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Cassava planting material i northern Colombia
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The Power of Perspective

he rain stopped in November 1997 1n the valley of the
Magdalena River and had not started again 3 months later
People on motorcycles, bicycles, horse carts, and foot were going
to the river to fill plastic containers with water for their daily use
One plant continued to triumph above the drought the tropics’
universal crop for poor people, cassava

Tomas Fontalvo, a farmer near the commumnity of
Malambo on the east side of the Magdalena, proudly shows
visitors his farm, a diverse place with maize, sorghum, pigeon
peas, cattle, and cassava Fontalvo eagerly devotes part of his
land to germplasm trials The plants in his plots contain genes of
cassava from Asia, Africa, and elsewhere 1n Latin America Each
neat section has traits that could help researchers and farmers
shape cassava to the punishing environment of northeastern
Latin America and to potential changes in market demand
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