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Perspective in Practice 

To many people, the tean "bIOdIversIty" conjures up nohons 
of places where humankInd once trod lIghtly the ram forest of 

the Amazon and the dry forests of many trOPICal regIons To thIS 
way of thInkIng bIOlogIcal dIversIty lIes only In the specIes of 
trees, plants, msects, and other nonhuman creatures that 

InhabIt these places 

Too often, the defInItIon OIDlts 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 vanety of plant lIfe 
that keeps humans alIve That agncultural dIversIty IS an 

mseparable part of the master ecosystem 
that we call Earth 

As thIS annual report explams and illustrates, the InternatIOnal 
Center for TropIcal Agnculture (CIAT) IS dedIcated to better 

understandIng, protectIng, and usmg agrobIOdiversIty, as well as 
major trOPICal agroecosystems that harbor It, for the good of the 

planet and all ItS InhabItants 

BEST AVAILABLE COpy 



2 

Ih.odivell."sity on the Table 
Grant M Scobie 
Dtrector General 

It gives me great pleasure to mtroduce thIS 
issue of CIAT m Perspectme whIch IS our 
corporate armual report for donors 
collaborators and other fnends We value 
thIS opportunIty to share With you our 
perspectIve on bIOdIversity and to provide 
you With a vaned samplmg of 
achlevements and ongomg efforts to better 
understand protect and use tills resource 
for the benefit of humamty partIcularly the 
poor m developmg countnes 

A source of solutlOn£ 
Please reflect With me for a moment on 
some unplicatlons of the report s subtItle 

Biodmerslty on the Table To begm With It 
underscores our View that the fate of 
bIOdIVersIty IS tIed to the state of trOPICal 
agnculture-to ItS prospects for puttmg 
more food on the table and more money m 
the pockets of the poor 

As we point out below agnculture 
ought to become the central actIVity 
through whlch people m the trOpICS benefit 
from and nurture bIOdIversity To 
accomplIsh that though reqUITes a 
changed mentalIty and a lot of work 

Instead of VieWing bIOdIversity merely as 
a ViCtIm of rapId change we must learn to 
treat It as a source of solutIons to the very 
problems-hunger poverty and 
mappropnate land use-that put this 

resource at nsk Rural commurutIes 
SCIentIsts and polItIcal leaders will be able 
to protect bIOdIversIty only tf therr 
conservatIon programs mclude concrete 
untIatIves for sustamable use of 
bIOdIversIty to proVide food and boost 
mcomes 

A walk arou.nd CIAT 
Fmdmg ways to manage bIOdIversIty 
susiamably IS not a SImple busmess It 
requires that we deal With numerous 
cultIvated and WIld speCIes and the 
mteractIons among them m hlghly 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 IS manageable as 
long our work mtegrates sCIentrlic 
dISCIplInes mvolves mtense cooperatIon 
among partners and draws on the power 
of new research tools 

If you walk around CIAT headquarters 
and VISIt our outposted staff (m a way you 
are domg both by readmg this arulUal 
report) you will everywhere observe 
"bIOdIversIty on the table as a focus for 
research and technology development You 
will Witness engagmg work on tills subject 
at work tables m the gene bank on ~~ J,I' • 
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labs m our greenhouses and expenment 
fields and even m the computer screens of 
our GIS specialIsts 

You WIll also note that people are domg 
research together bnngmg dIfferent 
perspecTIves to common tasks And you 
WIll meet not just CIAT researchers but 
colleagues from orgaruzatIOns hke the 
ColombIan CorporaTIon for Agncultural 
Research (CORPOICAl and the 
InternaTIonal Plant Genetlc Resources 
InSTItute (IPGRIl as well as a multItude of 
bnght 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 dealmg 
WIth crops other than those on whIch CIAT 
works drrectly but they are very much at 
home here workmg SIde by SIde WIth our 
own staff and m the same agroecosystems 
If you accompany our scienTIsts to farmers 
fields you WIll note that bIOdIversIty IS a 
cenTIal theme of our efforts to develop 
methods for mvolvmg rural people 
meanmgfully m problem solvmg research 

The spothght on blodwerslty 
So bIOdIversIty IS a common thread that 
runs throughout our work draWIng 
together SCIentIfIc disCIplmes and research 
collaborators and bmdmg both to the 

farmers they senre Of course biodIversIty 
IS also a subject bf ImpassIOned debate 
And CIAT has a <,eat at the conference I 
table too contnbutmg to the lively 
dIscussIOn 

3 
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In November 1997 we hosted an 
Internally ConmnsslOned External ReVIew 
panel wruch exammed our aCUVIues m 
bIOtechnology and plant geneuc resources 
expressed a hIghly favorable VIew of our 
staff and their work and offered useful 
recommendations for the future A month 
later the Center s annual reVIew put the 
spotlIght on bIOchversity 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 
lIDportant lIDphcatIons for the mternatIOnal 
exchange of plant genetIc resources These 
mclude the ConventIon on BIolOgIcal 
DIverSIty (whIch IS part of Agenda 21 the 
bluepnnt for sustamable development that 
emerged from the 1992 Earth Sunmnt) and 
the reVIsed InternatIonal UndertakIng on 
Plant Genetic Resources 

In recent years the Center has taken 
steps to make Its practIce m germplasm 
exchange thoroughly conSIstent With new 
mternatIonal agreements We have also 
heIghtened our emphaSIS on bIodIverSIty 
research m keepmg With the pnoritIes of 
the ConsultatIve GIOUp on InternatIonal 
Agncultural Research (CGlAR) 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 IS 
always on the table proVIdmg food 
lIvehhoods and other neceSSItIes of lIfe 
espeCIally for the planet s poorest people 

Partners lin biodiversity research 
CIAT s home base m Colombia IS a medley of sClentlhc dl'SC'1phne~ rangmg from plant 
genetIc'S to ecology and anthropology The campu.:; ,Iso ho~ts the outpo~b of numerous 
partner orgamzatIons mc1udmgnatIonal programs and mternatIOnal centers One of 
the latter IS the Internauonal Plant GenetIc Resource.:; InstItute (IPGRI) 

Founded m 1974. IPGRI promotes the collectIon conservatIOn and utIlIzatIon of 
plant genetIc resources Geneuc chverslty sClenust DaVId WIllIams IS ba~ed at the 
InstItute s RegIOnal Office for the Amencas at CIAT It 15 one of five IPGRI regIOnal offices 
around the world and covers North Central and South Amenca as well a~ the 
Canbbean 

The objectives of CIAT are very close m many ways to those of IPGRI says 
WillIams In the 2 years I ve been here I thmk our collaboratIve acuVltIes have become 
stronger And we hope they II conhnue to grow WIlhams offers 1;l1ese examples of 
IPGRI CIAT collaboratIon work that IS already under way or soon will be 

.. CIAT s bIOtechnology speCIalIsts have helped With th~molecular marker work m a 
project funded by the Inter-Amencan Development Bank; (~DBl and coordmated by 
IPGRI to promote the improvement of natIve frUit specl~s,Ufi;he Amencan trOpICS 

• DraWing on CIAT s "great strength" m geographIc inform~on systems (GIS) IPGRlls 
startmg a project to develop a model that will be able t(rpt~d!ct the occurrence of 
diverSIty of cultIvated species startmg With peanuts m Ecuador and Guatemala . ,~ 

.. !PGRI and CIAT regularly exchange new mformatIOn on the development of 
" , cryopreservatIon for long term storage of plant genetIc resources 

• Both 'J,larUclpate m the System Wide InformatIon Network for Genetic Resources 
~(SINGER) whIch allows the comprehenSIVe germ plasm databases of all the CGlAR 
centers to be searched through a smgle system 

• The two mstItutIons collaborate regularly m tralIDng 
" 

j IPGRf IS explonng WIth CIAT a hemisphere-Wide collaboratIOn to study the genetIc 
dIverSIty and breedmg of Capsl.Cl.I1TI, the genus of trOPICal herbs and shnIbs of the ; 
mghtshade famIly that mc1udes the cultIvated sweet red and club peppers The 
genus says WillIams has great market potentlal but surprismgIy httle IS known 
about the genetIc dIverSIty of Its Wild and cultIvated species , ~ 

An edlble vanety of cluh pepper (Caps!.CUrrt annuum) that 18 also used a;> an omarnMtal 

• 



By the way we would apprecIate It If 
you could leave a copy of CIAT tn 

Perspective 1997 98 lymg on the table m 
your offIce for VIsItors to peruse and enJoy 

Why Worty about 
Biodiversity? 

Around much of the globe agnculture IS 
the central pomt at whIch human actIVIty 
threatens bIOlogICal dIVersIty ThIS IS 
especIally true m the troPICS where most of 
the world s bIOdIversIty eXIsts 
EnVIronments that are nch m genetIc 
dIversIty are rapIdly becommg degI aded or 
elImmated as crop productIOn e'l.pands 
farther mto the forest and up the hIllSIdes 

There are qUIte comprehensIble reasons 
behmd the expanSIOn Earth s populatIOn 
IS expected to nearly double between the 
mld-1990s and the mIddle of the commg 
century and a grOWIng populatIOn WIll 
have to be fed The structure of agnculture 
favors larger more commerCIally mtenslVe 

ntenslve cultivatIon ill an 
.lpland enVII"Onment of East 
ava IndonesIa 

,- )r 11 
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farmmg opel atlons as do growmg world 
markets Unfavorable government polIcIes 
can dnve the rural poor closer to both the 
margms of economIC securtty and the 
margms of pnmary forests 

Everyone's loss 
Clear examples of thIS trend 
abound on the hIllSIdes 
savannas and forest borders 
of trOPICal Amenca as well as 
m Mnca and ASia The loss of 
bIOdIversIty eIther through 
catastrophIC events such as 
recent fires m IndoneSia and the 
Ama70n or through the slow whIttlmg 
away that SCIentIsts call genetIc erOSlOn ,. 
has dIre consequences for the people who 
lIve m and beyond troPlcal agroecosystems 

of DNA samples for 
analysis in the molecular markers 

lab at ClAT 
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They lose the wild relatives on wluch 
cultivated plants have depended for 
rrullenma to obtaIn the genes that secure 
theIr evolutlOnary Vigor and SUrVIVal They 
lose 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 

I 

depend on thJe systems at first hand and 
theIr fellow humans far downstream lose 
water supplIes that have been ruIned by 
eroSIOn and toXiC runoff They are 
Increasingly In dan~er of lOSIng (as IS the 
rest of the wOlld) theIr defmltIOn of the 
chmate as the burnmg of cropland makes 
ItS contnbutlOn to global climate change 

Wlthm agnculture Itself the genetic 
base-the bIodIVersIty-of productIOn IS 
bemg eroded not only because plants wtld 
relatives are disappeanng but also because 

of Widespread agncultural practIces 
that encourage the use ot 
mono cultures emphaslzmg genetic 
umformity at the expense of 
dIversIty If farmers move to a 

smgle vanety of cassava 
maIze or bean In 

response to 
market demand 

they are more hkely to neglect their 
tradItional landraces 

Better ways 
BehInd all of these Issues and pushmg 
them forward faster than the planet has 
been able to cope With them IS the VIrtual 
certaInty of greatly mcreased population 
growth Most arguments In favor of 
plotectmg land from encroachment by 
agnculture fade when measured agamst a 
fanuly s need to feed Itself TradItionally 
people have responded to such pressures 
m straIghtforward ways They have cleared 
more fOlest for crop production pushed 
ever lugher up steep hIllSIdes m search of 
arable land and applIed chemIcals m 
hopes of eradlCatmg pests and dIseases 
and restonng lost soIl fertIhty 



, I 
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Now It IS clear that those ways are not 
always good for the planet s health and m 
many cases they actIvely damage It Better 
ways must be found and-because of the 
mexorable push of populatIOn growth
they must be found soon 

At ClAT we work m the behef that 
bIodIversIty IS a CruCIal part of the solutIOn 
to the very problems that threaten our 
abUIty to feed ourselves-from the damage 
caused by msects and dIseases to the 
poverty that afflIctS much of the tropIcal 
world 

WIth the ald of powerful tools rangmg 
from molecular genetIc markers to 
computer programs that depIct bIOdIverSIty 
on large colorful maps to research 
collaboratIons between farmer and 
SCIentIst we develop ways to protect and 
use bIOdIverSIty sustamably m major 
agroecosystems We also employ the 
genetIc dIverSIty of partIcular specIes to 
generate new culuvars that solve foodi 
productIOn dIlemmas and cr~te ~~w I 

sources of mcome for rura1 people 

I J I 
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,I i'hese Ploc;lucts ¥e of ptUe ~ue f!Utll I, 
people Use' and benefit from tIlem To make 

ill 1 l j'I' 
I,~at llappen,' CIAT dmtnbutes,lIDproVed 
seed.,methods, an'd"fufortlllrtiOnpI a vanity 
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Members of the rapIdly expandmg human 
fanlIly frool Colombm Vietnam and Uganda 

of ways for example by shanng 
germplasm WIth cooperators worldWIde by 
organIZmg workshops WIth fellow 
sCIentIsts by hostmg researchers from 
nauonal organizatIons m the Center s 
laboratones and by producmg mformatIon 
tools that run on ordmary computers We 
feel that no smgle approach IS enough to 
feed the world and sustam bIOdIVerSIty 
Instead we weave together vanous 
approaches that cross the boundanes of 
geography and sCIentIfIc speClalIZatlOn 
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The days of magIc bullets and 
dramatic breakthroughs are fast 

d!sappeanng and they are bemg replaced 
by a new understandmg of the mterrelated 
nature of the planet s problems and the 
soluuons for them Copmg with a dIverSIty 
of connected problems IS fal mOl e 
comphcated than dealmg WIth mdIVldual 
components of agncultural productIon but 
It IS the only way to understand the 
d!verslty of nature and achIeve durable 
solutIons to those problems 

~ 

Cross:ing cultivated rice 
With wild Oryza barthti 
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Preserving Biodiversity in the 

Landscape 

D unng a 1997 meetmg held by the 
US NatIonal Academy of SCIences, there was 

WIdespread agreement that In the dozen years SInce the term 
"bIOdIVersIty" was cOIned, SCIence has gaIned only a 

rudImentary understandIng of the dIversIty of lIfe Knowledge IS 
sorely lacklng on the complex ecologIcal relatIOnshIps among 
specIes and on theIr ultImate contnbutIons to the bIOsphere 

On one pOInt there dId seem to be sad agreement The world IS 
teetenng 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 examInIng patterns of land management and 
theIr effect on bIOdIversIty at the contInental scale and In major 

agroecosystems The aIm of thIS work IS 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 Usua.l 
A poweljiLl new toolfor environmental 
management 

One way m whIch CIAT helps Improve 
enVIronmental management-mcludmg 
bIOdIverSIty and other natural resourceS-IS 
to develop menus toolboxes and palettes 
of mformabon and make them avaIlable to 
global regIOnal and natIOnal 
orgamzatIOns By proVIdmg the best 
mformabon aVaIlable these tools help 

~~ 
~ r E-t- ."..-~ 

- "--<;,-

users understand current trends 
antiCIpate the Impact of new measures 
and thus make better deCISIOns about 
projects and polICIes 

A recent product of thIS work that has 
Widespread applIcatIon IS the SpanIsh 
language Atlas ot Env!ronmental and 
Sustamabtltty IndtcatorsJor LatmAmenca 
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) IS 
the work of CIAT enVIronmental SCIentist 
Manuel Wmograd With Andrew Farrow and 
Jeremy Eade both specIalIsts m geographlc 
mformatIOn systems (GIS) TheIrs IS the 
regIOn s first computenzed atlas on ItS 
subject 

What IS mnovatIve about Atlas CD 
eAplaIns Wmograd IS not the nature of the 
mtormatIon It contains Rather It IS the 
user fnendly mterface that allows you to 



easily pull together and overlay on maps 
many kInds of mdlcators from a vanety of 
reputable but separate sources The 
interface orgarnzes more than 200 social 
econorrnc and enVIronmental mdlcators 
mto four general categones pressure (on 
the enVIronment) state (of the 
enVIronment) Impact/effect (of human 
actiVity) and response (through specifIc 
measures) 

Under each of the four categones 
mdlcators are available for 14 vanables 
such as populatIOn economIC 
development agnculture and food forests 
and savarrnas bIodiversIty fresh water 
and atmosphere and clImate Several of 
these mdlcators can be dIsplayed on the 
same map The mterface also allows the 
user to zoom mto an area of mterest for a 
more detailed Image 

"The power of thIS tool lIes m Its ablhty 
to reveal gaps m our understandmg of 
environmental problems and to :poInt , , 
toward actions that could solve them .... says 
Wmograd For ~le. It'lS common 
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knowledge that deforestation IS at the top 
of trOpiCal Amenca s enVIronmental 
agenda But how many people realize that 
almost half of this deforestation IS 
happenrng m dry trOPICal forests? The ram 
forests receIve far more pubhc attention 
because they contarn more plant speCIes 
and because their destruction may 
contnbute more to global warmrng 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 bemg 
closer to food-producmg areas these 
forests are under far greater human 
pressure 

I I 

Oilly 21 percent of trOPiCal Amenca s , I~' f: , 'I 
t ~1~ 4!"'! 

dry forest remarns compary~ to 88 .peroo:Jtt ~ 

urgently need to rethmk deCISions about 
blodlversI1y reserves road buIldrng 
agncultural development and other 
actions that will detenmne the fate of this 
1 esource Atlas CD will help them do that 

For those who Wish to look beyond the 
big pIcture today says Wmograd the 
program offers predlctlve models that 
compare two scenanos "sustarnable and 
"busmess as usual The models penmt. 

~ , 
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of the ram forest stlll,m na~ vegetahGtl , 
~ t \~ , \ ~ 

Yet a larger ",h .. T'P of the rait\. forest has I' I" Ii 
-..J i"iTf'" r I ~ 1 ~ 
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notes Winograd t1to /;lave what1bttle I I 
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l1e~s of the dry forest, pohcy' m~s 
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_-" ?J.~.- ~ Map punted !rom the Atlas oj 
EnW'Onmental and Sustamabzldy Indtcaiors 

Just released by CIAT and the Urnted Nations 
Environment Programtne (UNEPI 
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user to sImulate the 
future of a partIcular 
ecologIcal or hfe zone 

Gallery of Treasu.res 
A wuque reservmr ofbwdwerslty at nsk 

such as trOPICal dry BIg-pIcture techmques for VIeWing the 
forests or subtrOPICal landscape dnve home the fact that 

/2--

savarmas, acconhng to ColombIa s vast savannas called the llanos 
. selected vanables When Onenta1es or Eastern Plams are much 

IS nU:! m-aphs more than Just grassland TIus savanna 
~ #" )'9;-

""proJecthlg;lanc:!, use, regIon covers SOme 1 70 000 square 
indtcators OV&~~;,,~ :~ kilometers and stretches from the Andes 

VIewed along WIth.!ill ~~~~, ~:Mountams to the Onnoco RIver 
of the prOjected changes The ~-~~~ '~ '"'~ 

model eXIsts ill text fohnat UQ;W. but ," ~~:' ~ '~~~ casllafopserver the Llanos seem 
m a later verSIOn Wmograd and ms a'lnlO&~eles~Qd reason that they 
coauthors will add the C~Clty to ha~b#1;tsed for ~smg cattle smce the 
develop maps offuh.tresc!?I!~Q~ 'TI:lia- ~ , timeofth~'oolomsts and that 
will gIve pohGY makers a new t~fpr" ~ CIAT has ~Jnt~reSi~ for decades m 

analyzmg ~:,1?st~sIble lU}.F~c~ of fh~ ',,~ 4,~.:~ ~~ou:ruP~ the ~ 1! lnghly 
pohmeB.." b~_says. ~ '::;- ~ ~~li:!i.' ~"~:..,"R.:_~~tWture~Jllldlegumes 

, .;!'" ¥ A'~ J;::;" +~ ,u.;,~ n~ ~ther fhatm:;e of. the area has been 
Thennpa, 

bIOdtversity: 
mapsprodm 

~ m those shOwingi'O~~j1fu' and 
~ ;r .-<t....~-4in~ ~ ~1"" 

other soc:tal mdIgat~ ~,m tne+iRild 
devoted to grOWIng Illegal crops a practIce 
that has drrect effects on agrIculture and 
the enVIronment "It s very mterestmg to 

~ ~ke~tlie narrow stnps of 
~ce~W~l;flle streams runnmg 
i!;(~ Called "gallery forests 

"i1hese are reposltones.of much of the 
~ ~)"-

savanna regu}ll s blOlogtcal dtversity 

'The gallery forests are grossly 
undennvesugated-not thought of often as 
an Integral part of the savanna explams 
Enk Veneklaas tropIcal ecologIst at CIAT 
Then he opens a map produced With 

talk about bIOdIverSIty he says But If 
you really want to analyze bIOdIversIty 
you must look at ill the full context of 
the development process BIOdIverSIty 

IS a functIOn of populatIon of 
econOllllC pressure of land use 

lffiages from the US satellIte Landsat 
shOWing the streams that dram tb,e Uanas. " 
AlongsIde the streams prom:mently 

rt~1'I I ..... ,,' dIsplayed m red are ~ery fQJ;:estsT.tt 
some places." says Veneklaas, "the \ ) q " 

I I, 

gallenes can cons~te up to 20 percent 1- 'f' ~ 
the ~ total area On average, \ts '.~ 

IOta IS percent " 

. " 
.. - . ~ iB;lOl0l}V student Adn.a.rih Fajardo Is 

, ~ ... studymg the ncb blQ(b'versJ'Iy of gallery 
~" fQrests m Colombias Ei(Stern PIa:ms 
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The enVIronmental Importance of the 
gallery forests far eAceeds theIr 
geographIcal SIze The nan ow but dense 
forests contam concentratlOns of blOmass 
plants and ammals (mcludmg the 
capybara the world s laIgest lIVIn~ lOdent) 
and water They are also strategIcally 
posItIoned m the landscape to regulate the 
flow of water and mtercept sedIment 
reachmg the flood plaIn Government 
pohcles do recogmze the Importance of 
gallery forests for watershed protectIon and 
have declaIed that fmest corndors 
30 meters Wide must be left on each SIde of 
a stream But m many places the 
regulatIOns have been Ignored 

VISItS to famIlIes lIVIng besIde the 
gallery forests near the ColombIan Llanos 

town of Puerto Lopez m the department of 
Meta show a hIgh level of appreCIatlOn for 
the servlces the forests perfonn Although 
some valuable tImber speCIes have become 
scarce the specIes that savanna dwellers 
extract from the gallenes-for fence posts 
constructlOn m fuel-regenerate quite 
well 

Satellrte lmage of the 
¥ucao RIver watelshed 

ill ColombIa s Meta 

tree Caryocar l?P 
IS C0l1m10nly eaten 

byammals 
mhabltmg the 

gallery forests 

Veneklaas conhnns thIS Widespread 
appreCIatlOn I tlunk people have realIzed 
the value of the resources But one of the 
reasons we re workmg there IS that we 
eApect that With bettel access and new 
agncultural technologIes populatIon 
pI essure Will mcrease Agnculture WIll 
mtenslfy and fann SIZes WhICh aI e m 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 ItS search for ways to Plotect these 
foresb CIAT has reached hIgh mto the 
sky to Images collected by sateilIte5 
Remote sensmg specIalIst NathalIe 

13 

BeaulIeu employs GIS to combme satellIte 
Images as well as mfonnatlOn dIgItIZed 
from maps and data collected m the held 
mto graphIc representatIOns of 
enVIronmental condItIons on the ground 

In 1997 she was workmg With three 
dIfferent types of Images covenng an area 
between Puerto Lopez and Puerto GaItan 
each proVldmg dIfferent mfonnatlOn The 
Images show pasture (mcludmg grassland 
that has been burned a tradItIonal method 
farmers use to regenerate pasture) and 
fmest BeaulIeu and cowolkeIS are now 
analyzmg the subtle differences in dellSity 
of the llllages, comparmg what the 
satellites see With what leseaTchers 
encounter on the ground Our aim IS to 

Seeds of the mone'he palm 
(Mauntza jlexuosa) 
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produce a map that Wlll show the areas 
that are stIll m natIve pasture ~he says 
as opposed to Improved pastures planted 

by farmers 

Some areas of the natural savarma are 
too fragIle to support mtensifIed grazmg or 
crops whIle mothers haVlng more stable 
soIls It IS possIble to mtenslfy agnculture 
Momtonng of natural savanna 
enVlronmenb Wlll help land management 
planners detennme what uses to 
encourage m specIfIC areas It Wlll also help 
them understand the Importance of the 
gallery forests and IdentIfY areas where thIS 
resource IS at nbk SatellIte Images 
proVlded to C'JAT by Japan s NatIOnal 
Space Development Agency (NASDAJ for 
example have enabled Center SCIentIsts to 
map nverbanks along whIch the forest 

stnps have dIsappeared or become 
dangerously narrow 

So far reports Veneklaas hIS team has 
IdentIfIed fIVe types of forest m the Llanos 
The type u~ually depends on the SIze of the 
stream At the head of a stream there IS 
often a forest dommated by dIbtInctlve 
stands of palms called monchales named 
aftel the monche palm (Mauntw flexuosaJ 
Another sort of forest IS mundated 
f1 equently for short penods A dry forest 
hves closer to the border of the gallery and 
the sa, anna .nd t hei e IS a tranSItIonal 
forest closer to the water Another sort of 
forest remams flooded dunn'S the entIre 
raIny season 

Almost by nature It s a fragmented 
forest ~ays Veneklaas And It s all at nsk 

1'-a~~ 

because If you cut down 1 hectare here and 
1 hectare there you 11 Isolate all of one 
sectlon flom all of another ThIS Wlll reduce 
the genetIc mteractlOn between populatlons 
and even lead to the local extmctlon of 
speCIes that I~ to the loss of bIOdIversIty 

A Bad Bargalnfor Everyone 
Effects of land use on biOdwersity in the 
PemmanAmazon 

BlOlogical divei Sity IS Important 
everywhere but It has speCIal sIgmfIcance 
on the border between cultIvated land and 
the tropIcal forest A team of CIAT 
researchers-agncultural anthiopologIst 
Sam FUJIsaka botamst German Escobar 
and ecologIst Enk Veneklaas-has studIed 
the effects of loggmg slash-and burn 
agnculture and road buIldmg m two 
AmazonIan 1 eglOns most recently around 
the PeruVlan fronller town of Pucallpa on 
the Ucayall RIver an Amazon tnbutary 
TheIr fmdmgs have alarmIng ImphcatIOns 
for the farmer'> who struggle to make a 
hvmg around Pucallpa and for the 
mdIVlduals who deCIde about polloes and 
projects affectmg land use m the area 

FUJlsaka s team has conducted an 
extenSIve survey of plant speCIes and theIr 
frequencIes around Pucallpa under a 
vanety of land management condltlons 
The SCIentists also mteIVlewed 71 farmel
settlers m the area on what they saw as 
deSIrable forest plant speCIes (and thus 
allowed to continue glOwmg m theIr fields) 

Weed-mfested field near Pucallpa 
m the Peru:vian Amazon 



the WOl st crop weeds and both desIrable 
and undesirable plants m tallows 

TypIcally fanners m the regIOn clear the 
forest and cultivate annual crops untIl 
dechnmg productIVity (the result of weeds 
and low SOlI fertIhty) forces them to 
abandon the fIeld As nature takes over 
agam the same weeds that competed With 
crops and other plants become 
components of the fallow that restores soIl 
fertlhty for futUle cultivatIOn 

Not surpnsmgly the surve" showed 
that the torest IS nchest m diversIty at 
235 specle'3 Once settlers converted forest 
to fIelds usually through slash and burn 
143 of the torest speCIes dIsappeared As 
succeSSIVe years of croppmg changed the 
nature ot field condItIOns dltterent sets of 
mOle competItive plants (known to tarmers 
as weeds) emelged m hIgher numbers 
Forest plants mcludmg tree'3 that produce 
small numbers ot large seed and depend 
on mammals and larger birds to dIspel se 
then seeds were placed mCleasIDgly at a 
dIsadvantage Plants that produce large 
numbers of seeds With gteater longeVity 
and are better adapted to open conditions 
took hold As the fields aged under 
cultivatIon, the number of plant speCIeS" 
from the fOl est declIned \ ~ 

~ 
I 

~ 

SpeCIes mcreased agam dunng fallow 
penods Fallows of 5 or more years were 
most SImIlar to forest m tenns of hIgh 
number of speCIes (183) report the 
researchers But these fallows dIffered from 
the forest samples contammg only a 
quarter of the fm est speCIes When land 
was returned from fallow to cultivatIOn 
farmers found more weeds-the forest s 
revenge as It weI e-many of them high 
seed producers that were adapted to held 
conditions of openness poorer soIls and 
less soIl mOIsture 

Farmers had lIttle trouble IdentIfymg 
the speCIes that were least deSirable-those 
mdlcatmg SOlI degradatIOn and posmg 
severe weed problems Farmers also used 
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and valued selected speCIes almost a thIrd 
ot them left deSIrable plants m the '31ash 
and bum fIelds most were commel cmIly 
valuable softwoods The fanners hsted 
66 plants as deSirable m fallowed fIelds 
mcludmg some plants With medicmal value 
and multIpurpose palms and other trees 

Unfortunately though these speCIes 
occur at low fl equencles across land uses 
reflecting their heavy explOItatIOn For 
example m recent years extl actIon of the 
hardwood speCIes Drptenx odorata has 
mCI eased as the government has 
reestablIshed control of the regIOn, 
plOmphng some farmers to sh:tft from coca 
to charcoal productlon 

" 
'\ •. !t~"~' ./ 

speCImens in the , .• ~ 
herbanum at CIAT 

headquarters 
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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 nce and cassava 
soon find themselves locked In a 
destructIve and futIle pattern of forest 
cleanng and land degradatIon RapIdly 
declImng soIl fertIlIty and the prolIferatIon 
of competItIve weeds on land cleared flOm 
forest and fallows gIVe them no alternatIve 
but to contInue The resultIng 
dIsappearance of forest plants depnves 
settlers of many useful speCIes and 
represents a potentIally dIsastrous loss of 
bIOdIversIty for SOCIety generally both In 
and beyond Peru 

ThIS study adds further weIght to the 
eVIdence on the negatlve consequences of 
polICIes and programs that encourage 
settlement m forest margm areas as a 
means of boostmg agncultural productIOn 
or relIeVIng populatIOn pressure mother 
places 

SolutiOns That Pay Today 
AdoptIOn oj sustmnable production 
systems tn Colombta 

All the top-notch agncultural research m 
the world cannot halt a narrowmg genetlc 
base protect bIodIverSIty or help fanners 
m the trOPICS get out of poverty WlthOUt the 
enthUSiastIc partICIpatIOn of the fanners 
themselves Farmers m the tropICS more 
than theIr counterparts elsewhere lIve 
close to the bottom hue of fmanclal health 
Even II they see the long-tenn benefIts of 
sustamable practIces With theIr own eyes 
they may not adopt them If they perceIve a 

Background shows multIpurpose 
legumrnous tree (Sesbama sesban) 

nsh to theIr financr.al sustamablhty thIs 
year 01 thIS season 

CIAT SCIentIsts and collabOlators
mcludmg fannerS-a! e workmg on many 
fronts to develop sustamable agncultural 
systems that are both ecologIcally sound 
and economIcally acceptable to end users 
The Center has an extenSIve hIstory Wlth 
thIS work In Colombia s Cauca department 
WhICh IS plagued by guernlla VIOlence and 
other SOCIal Ills rooted m the depressIOn of 
the regIOn s rural economy and the 
weakness of local InstItutIOns 

In 1990 CIAT began helpmg Cauca s 
fann commumties set up Local Agncultmal 
Research Comffilttees (CIALs) to fIll the gulf 
between fanners and agncultural 
researchers The CIALs thnved m Cauca 
multIplymg rapIdly to about 50 today In 
1993 dIawmg on early expenence With 
these comffilttees CIAT helped establIsh 
the 16-member ConsortIUm for 
Sustamable Agnculture In HillSIdes 
(CIPASLA) to Implove commumty 
management of natural resources m a 
7 000-hectare watershed In northern 
Cauca Supported by the CanadIan 
DanIsh and Japanese governments It has 
been Widely praIsed for effectIvely 
mtegratIng poverty reductIOn through a 
more IntenSIVe dIverSIfIed agnculture With 
enVIronmental protectIon 

'The commumty organIzatIOns Just took 
off lIke a shot all on theIr own says Ron 
Knapp the CIAT soIl SCIentIst who 
manages the Center s project on hIllSIde 
watersheds Fann famIlIes came up With 
I eforestatIon projects mstalled buffer 

Agronomy student EdlS Mllena 
Qumtero moculatmg seedlIngs of a 

legummous shrub (Tephrosta sp ) wtth 
rhIZObIa 

zones around streams and n\ ers and 
learned to Judge the relatIve ments of 
dIfferent development scenanOb 

In addItIOn to creatIng a new framework 
for commumty actIOn and InstItutIOnal 
collaboratIOn CIPASLA prOVIded a mche 
for research on Improved croppmg 
systems A VISIt to the Cauca commumty of 
Pescador on the nver of the same name 
demonstrates work earned out by CIAT SOlI 
sCIentrst Edmundo Barnas 

From hIgh up a verdant hIllSIde he 
pomts out the project s components On 
the hIllSIde OppOSIte below a handsome 
church steeple farmers are groWlng crops 
on slopes that are steep enough to cause 
concern about erOSIOn HIS project IS 



encouragmg the plantmg of lIve baITlers of 
elephant grass Impenal grass and sugar 
cane that extend honzontally across the 
slopes holdmg soIl m place In the valley 
between the two hIlls the Pescador RIver 
runs through a buffer zone of trees 

The project sLarted explams BarrIOS 
WIth the mam rum of optImlZmg land use 
accordmg to the landscape The 
optImlZmg also had to be fmanC'lally 
feasIble hence the use of partIcular speCIes 
m the barrIer stnp Sugar cane prOVIdes 
raw sugar for the household whIle 
elephant grass and Impenal grass prOVIde 
hIgh qUalIty feed for lIvestock Farmers do 
not always see erOSIOn as a problem says 
BarrIOS It s so slow We need someLhmg 
that works on erOSIOn but also helps the 
farmer fmanC'lally ImmedIately 

The project IS also demonstratmg the 
WIsdom of rotatmg crops accordmg to theIr 
agronomIC charactenstIcs-groWIng short-

~"'" 

and deep-rooted crops m appropnate 
places for example TradItIOnally farmers 
m the area have grown contmuous crops of 
maIZe beans and cassava thus hastemng 
the depletIOn of soIl fertIlIty We re 
encouragmg tl}e use of mIxtures ot legumes 
for cover crop~ and we re startmg to 
mtroduce agroforestry speCIes mLo the 
pattern says BarrIOS 

Farmers throughout the tropICS rely on 
the regrowth of natIve vegetatIOn m fallow 
land to restore soIl fertIlIty lost through 
croppmg But smce thIS IS a slow process 
they face growmg pressure flom nsmg 
population anq land scarCIty eIther to 
reduce the length of fallows or mcrea~e the 
use of fertIlIzer Where farmers buymg 
power IS lImIted they may resort to 
managed fallows m wInch they plant trees 
and shrubs that replemsh soil nutrIents 
faster than no~mal III addItIon to proVldmg 
firewood In search of a prototype SY'3tem 
for managed fallows m hillSIdes BarrIos is 
companng two legummous trees and a 

shrub WIth natural fallow to determme 
then potentIal tor speedmg the 
regeneratIOn of SOlI fertIlIty 
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One of Barnos s VISItors IS Anibal 
PatIno who works fm the CorporatIOn for 
InterdISCIplInary StudIes and Technical 
Advice (CETEC) and IS a pIOneer m 
enVIronmental studIes m the Cauca regIOn 
Patu10 agrees thaL It IS not always easy to 
conVInce farmers to gamble on change 
even If Lhe eventual payoff IS a healtlner 
genetIc base for the crops that fanners 
plant 

Those who do adopt sustamable 
practIces have found ways of generatmg 
short-term payoffs that make the change 
seem worthwhile One such fanner IS Pedro ," , 
Herrera He has planted hve barrIers of 

{ 
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sugar cane across the steep slopes of lus 
fann and he has set aSIde the natural 
vegetatIOn along a stream runmng across 
hIS property to protect commumty water 
supplIes Herrera can afford these 
ecologlcalluxunes because he has 
mtegrated the productIOn of hIgh-value 
blackbernes and chmbmg beans mto an 
already complex system of coffee 
plantams bush beans malze and 
pastures 

Biod:tverslty Down Under 
Nature S early wammg SIgns oj sml 
degradation 

For many people agncultural 
sustalnablhty refers to the crop more than 
to the soIl ill whIch It glows or to the 
landscape surroundmg crop and hvestock 
productlon In many parts of the developmg 
world fanners cannot afford to thmk or act 
otherwise Those hvmg at the edge of 
troPICal torests for e:l'.ample have httle 
choice but to grow crops untIl the fields 
lose fertlhty and then ShIft their 
cultIvatIOn to nch SOlI newly captured from 
the forests More fortunate people mvest m 
mputs such as fertIlIzer to sustaln crop 
productlon a whIle longer 

CIAT soIl SCIentIst Richard Thomas sees 
a swmg toward a new fonn of farmIng In 
additlon to purchased mputs It makes 
use of bIOlogICal processes adaptmg 
gennplasm to poor soIl Ol chmate 
condItIons relymg on nutnent cyclIng to 
ennch the soIl and adoptmg Ol I eadoptIng 
effICIent cultural pI actices such as 
mtercroppmg agroforestry and crop 
rotatIOns 

The changeover whIch has been gomg 
on fm several years m all parts of the 
world bnngs a renewed focus on the soIl 
and soIl qualIty It also bnngs a realIZatIon 
that SCIence has long underestImated the 
Importance of SOlI and actually knows very 
httle about the matenal m whIch food 
grows espeCIally at the mIcrobIal level 

SoIl bIOdIversIty IS as Important as 
other bIOdIversIty If 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 
detOXificatIOn of agrochemicals So m 

tenns of hfe support systems the 
mICrobes are even more Important 

than the plants If you don t 
have healthy soIl you re not 

gomg to have the plants 
anyway 

To bettel 
protect and use 
dIverSIty m the 

SOlI CIAT has a 
fourfold approach 

FIrst charactenze 
what eXists m SOlIs 

Emergmg molecular bIOlogical 
techmques can help accomphsh 

tlus Second hnk dIversity 
With ecosystem functions by 

Idenruymg the tasks 
performed by 



dIfferent soil 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 
organIZations 

WIth support from the Inter-Arnencan 
Development Bank (IDB) and French and 
US governments Thomas has studIed the 
functions of earthwonns for several years 
and IS now expandmg hIS underground 
hOrIZons to study smaller creatures We re 
now tryIng to use soIl mIcrobes IhiZobIa 
as mdicators of soIl qUalIty he says 
When land degrades you lose ground 

cover and the mputs of carbon mto the soIl 
from plants WhICh IS bad for the sOlI 
mIcrobe populatIOn The total mIcrobIal 
bIOmass goeb down 

Thomas and hIS colleague,> reckon that 
decreasmg numbers of rhIZobIa can serve 
as an mdicator of SOlI degradatIOn perhap& 
long before fanners perceIve the damage 

') 

The benefICIal bactena mvade the root 
haIrs of plants multiply and contnbute to 
the formation of nodules on the plant s 
roots Withm those nodules plants convert 
rntrogen Into nounshing rntrates 

Counting bactena sounds lIke a dIffIcult 
task but m the case of rhIZobia It IS not 
"It s qUIte a SImple thmg says Thomas 
We Just take a pIece of soIl mIX It up Wlth 

a solutIOn culture put It mto a test tube 
grow a test legume plant m there and 
count the number of nodules that are 
fonned on the plant That gIVes us a qUIck 
and SImple mdeA From the test 
researchers can calculate the number of 
IhIZObIa m each gram of bOll and have a 
clearer Idea of the health of '>011 mIcrobe 
populatIons 

19 

Why all thIs concern about sod and 
mdICators of soil s health? It s Important 
says Richard Thomas "because you want 
to take remedial action If the soil IS 
begmmng to degrade before you can 
actually see It degladmg By the time you 
see the damage It IDlght be too late to 
reverse It And the cost of domg somethmg 
at the pomt where you see the soIl 
degradmg IS very hIgh If we can have some 
eaI ly wanung SIgns that soIl qualIty IS 
breakmg down before the obVIOUS maSSiVe 
losses of soil or of soIl fertility. It11 be much 
cheaper to take action " 

SoIl SCIel1ce student Alexander FelJoo identifies macrofiuma 
specImens taken from '!oIls under dIfferent land uses such as 
the fallow shown here in Colombia s Cauca department 
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Protecting the Genetic Base 
of Crops 

o ne of the most ommous threats to 
agnculture IS 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 umformity are 
fast reducIng the bIOlogICal dIversIty of the productIOn systems 

that feed the world 

ThIS bIOdIversIty IS sorely needed to prOVIde the raw matenals 
With whIch farmers and plant breeders produce new vanetIes for 

a changIng world If the genetic base gets too narrow, our 
lIvelIhoods and food secunty Will be senously JeopardIzed 
CIAT sCIentists are acting In numerous ways to protect the 

genetIc base of the productIOn of beans, cassava, trOPICal forages, 
and nce Some are IntroducIng valuable genes from Wild relatives 

Into 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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Wdd Relatwes to the Rescue 
Transfemng stress resIStance genes 
mto common bean 

The common bean (Phaseolus vulgans) has 
been a staple In the developIng world for 
qUite a while Carbon datIng of beans 
found In a cave In MeXICO bhows that they 
were In domestic use at about 5000 BC 
SInce then the dIVerSIty of cultivated 
beans has become seemIngly hillltless as 
have market and consumer preferences for 
dIfferent vanetIes 

But the genetic dIverSIty of the world s 
thIrd most Important legume after soybean 
and groundnut IS not always enough to 
overcome ItS &uSceptIblhty 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 mOl e 
than 28 000 aIe common beans Of thebe 
about 26 500 acceSSIOns represent 
cultIvated vanetIes and 1 315 are Wild 
types Weve already evaluated these 
acceSSIOns tor major agronomIc 
charactenstIcs The germplasm bank here 
IS not a seed museum but an active 
resource for germplasm research 

The h&t ot charactenstIcs that bean 
growels want In a flagshIp vanety 1& 
extensive and It differs greatly by regIOn 
and goes far beyond seed color and shape 

~ ... .",..~ 
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CIAT has WInnowed the hst down to 11 
quahtIes It conSIders of strategIC 
lllportance In order for the germplasm to 
be useful worldWide They are tolerance of 
drought and low soIl fertIlItv hIgh Yield 
early matunty new plant types and 
resistance to common badenal blIght 
bean common mOSaIC bean golden mObaIC 
anthracnose angular leat spot and 
leafhopper 

Genes may freely exchange WithIn the 
common bean s pnmary gene pool and 
much of CIAT s work In bean'S has 
taken advantage of thiS fact USIng 
claSSical breedIng techmques to 
move usetul genes from one 
to another Three further 
groups of beans-the 
secondary tertlaIY and 
quaternary gene pools
Include speCIes tha~ 
are dIstantly , 
related to the 
common bean 

A ~ producers' asSOCIatIOn ill Ecuador s 
Lqia province sorts ll1lproved bean seed for 
sale to neIghbors 



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 bhght (CBB) and 
bruchids tolerance of drought and an 

abIhty to coeXIst With leafhoppers 
The unfortunate news IS that the 
beans With the most deSIrable 
chm actenstIcs do not breed freely 
With common bean 

Smgh eAplmns that 
P acutltohus the tepary bean IS 

one of those speCIes that 
contmns attnbutes that 

would benefIt the 
common bean 

"extremely hIgh reSIstance to bactenal 
blIght WhICh IS the most Widespread 
dIsease of beans as well as reSIstance to 
leafhoppers and storage bruchids And 
they are the most drought reSIstant beans 
of all 

CIAT uses a method known a& embyro 
rescue to effectIvely combme the deSIrable 
qualItIes ot these two normally 
mcompabble speCIes The techmque can 
be used when an embryo produced from 
the cross of common and tepary bean 
carmot SUrvIve If left m the mothel plant 
The hybnd embryo IS re&( ued and 
nurtUl ed m an artIhcal gel hke bed ot 
nutnents unlil It grows mto a complete 
seedlmg CIAT has Improved the embryo 
rescue technIque for lmge scale 
productIOn ot hybnds between common 
and tepary bean 

Phaseolus vulgans (left) 

P acutifoUus (nght) and a 
hybnd produced by Cl ossmg 
them with the aid of embryo 

CIAT technician Maryluz 
Cubldes plocesses seed of 
Phaseolus lunatus (belongmg 
to the genus s quaternary 
gene pool) for storage 10 the 
gene bank 

"~ 
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SImIlar methods are being used to 
ovefLome mterspeueb problems ofhvbnd 
mcompatibilIty the stenlIty of hybnd 
ofbpnng and loss of genes mtroduced from 
one gene complex mto another The 
resultmg breedmg Imes have shown hIgh 
Ie, els ot resI5tance to common bactenal 
blight They are now bemg dIstnbuted fOl 
evaluatIOn by natIOnal bean programs for 
othel halts mcludmg Iesistance to 
dlought and low bOll fertIlIty and to 
leafuoppel s 

Is It tanCIful to thmk that all or even 
most of the charactenstIcs people want m 
beans can eventually be combmed mto one 
plant? It s not Implobable at all replIes 
Smgh Domg It depends on makmg 
mmumum use ot the genetIc dIverSIty 
d\ dildble That detennmes our abIlity to 

transfer WIld genes mto a fonn that can be 
grown m fanners fIelds BIOtechnology 
says Smgh can speed up the process 
tremendously-perhaps cut It m half 

Remarkable Reslh.ence 
Fanners management oj bean dwerstty 
mRwanda 

There are many places m the world where 
fanners have a great appreCIatIOn for 
bIOdIVersIty and stnve to mamtam It under 
the most tryIng condItIons Such a place IS 
Rwanda a small land-locked natIon m 
centI al Afnca that plunged mto war m 
1994 The world s attentIOn was nveted on 
the country as CIVilIans estImated m 
number at 500 000 or more were killed m 
ethmc fIghtIng 

To the mcalculable loss m human lIfe 
and property was added the potentIal 
destructIOn of much of the dIverSIty of 
Rwanda s staple crops mcludmg beans 
WhICh playa crucial role m the country s 
culture and economy An estImated 
2 mIllIon people fled theIr homes m the 
war leaVing theIr bean crops-the source 
for future plantmg matenal as well as 
Immediate consumptIon-m the fIelds 

Feanng that much of the genetIc 
dIVersIty of Rwandan agnculture would be 
lost CIAT other mternatlOnal research 
agencIes and both government and 
nongovernment orgamzatIons gathered 
under the banner of the Seeds of Hope 
project WIth funds from a coalItIon of 
donors the project multIplIed Rwandan 
germplasm that had been stored m gene 
banks elsewhere mcludmg the one at 
CIAT and then restored the seed to 
fanners when the flghtmg ended 

But the project also exammed the 
effects of war on crop productIOn through 
surveys and mtensive mtervIews conducted 
over three postwar growmg seasons In 
work supported by Canada s InternatIOnal 
Development Research Centre (IDRC) 
anthropologIst LoUIse Sperling (a CIAT 
consultant) and colleagues compared the 
bean gennplasm used before the war With 
that grown subsequently 

13ean harvest 1I1 southern 
Rwanda 
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As a follow-up to thIS work CIAT 
gennplasm speciahst Stephen Beebe has 
been usmg molecular marker techmques to 
detennme WIth precIsIOn what actually 
happened to the bean gennplasm He has 
analyzed the dI\.ersity 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 

I 

Prehmmary fmdmgs Beebe explams 
mdICate that uldeed there was less 

genetIc dIversIty m the fIeld m 1996 than 
there was m 1985 Now the fIrst 
conclusIOn one mIght draw from thIS IS 
that as we suspected at the outset of the 
project the Will could have resulted m a 
loss of genetIc dIversIty But we have other 
eVIdence based on the fanner mterVIews 
and on knowledge ot bean pathology m the 
regIOn that that loss of dIVerSIty was due 
to other factors Root rots are an 
especIally hkely candIdate he says 

The fmdmg says Beebe "has bIg 
ImphcatIOns for out ideas about COIlServJl'ld''Ij 

dIversIty on~farin It may not always be 

pOSSIble or even desIrable to conserve 
maxunum dIversIty m fanners flelds The 
expenence m Rwanda suggests that 
fanners may ShIft theIr crop dIversIty m 
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 ill the adoptIon of lillproved 
chmbmg beans Accordmg to the 1 esults 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 gammg ground at the expense of 
local bush and clImbmg types 
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ThIS IS happemng e"-plams Sperlmg 
mamly because the new vanetIes Yield two 
to four tImes more and some show 
exceptIOnal tolerance to root rots Senous 
outbreaks of thls dIsease comple).. occur 
only m areas lIke Rwanda as well as 
southwestern Uganda and western Kenya 
where extremely hIgh populatIon denSIty 
and land scarCIty force tanners to emaust 
the sOlI through ever more mtensIVe 
cultIvatIOn It IS Important to emphaSIZe, 
says Sperlmg that the shIft to lillPIO~ 
chmbmg beans resulted from farmers' 
conscious strategy to combat bean dISease 
pressure not from the war or from 
pressure to 'modernjze" productIon 

Bean seed samples at the 
Namulonge Expenment 

Stahon in Uganda 
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Arguably much more dIverSIty could 
have been lost were It not for the 
restoratIOn effort and more Important the 
precautIOns farmers took m protectmg 
therr seed stocks says Roger KIrkby the 
agronomIst who coordmates CIAT s bean 
research m AfrIca WIth fundmg from the 
CanadIan SWISS US and BntIsh 
governments Seeds of Hope was a movmg 
demonstratIOn of the abIlIty of mstItutIons 
to respond rapIdly and meanmgfully to a 
poor count!}' s cnSlS but the SItuatIon also 
offered clear proof of farmers 
resourcefulness 

Deli.venng Diverslty 
Fanners and sClenhsts move new 
cassava mto thefield 

Cassava a starchy root consumed by more 
than 500 millIon people rehes heaVily on 
genetIc dIversIty to hold ItS own m some of 
the harshest farmmg enVironments m the 
world The plant s long growmg tIme (8 to 
24 months or more) exposes It to 
numerous msect pests and pathogens 
TypIcally cassava IS grown WIthout 
pestICIdes or other chemIcal mputs so to 
repel attackers It must make great use of 
mternal genetIC reSIstance The 

conservatIOn and use of cassava s 
dIVerSIty IS thus essentIal for the food 

secunty of small farmers as well as 
theIr fmanclal health 

CIAT SCIentIsts are 
usmg that dIverSIty m 
more ways than ever 
and WIth the actIve 
partIcipatIon of 
tfarmers and natIonal 

programs ThIS IS a formIdable task 
cassava IS grown m vastly dIfferent 
agroecosystems and Ii It IS to do well ItS 
germplasm must be taIlored to local 
condItIOns and demands 

In several parts of AsIa notably 
IndoneSia Thailand and VIetnam new 
hlgh-YIeldmg cassava cultIvars developed 
by natIonal mstItutIOns and CIAT are 
replacmg local tradItIOnal cultIvars and 
WIthout I equmng expenSIve mputs Kazuo 
Kawano CIAT cassava breeder statIOned m 
Thailand notes that the new vanetles are 
bnngmg substantIal rewards for farmers 
They are "almost mvanably charactenzed 
by hIgher harvest mdex (the ratIO of roots 
and to stems and leaves) meanmg that 
less water and fewer soIl nutnents are 
requrred to produce the same amount of 
root d!}' matter YIeld compared WIth 
tradItIonal cultIvars In northern VIetnam 
small farmers who convert theIr productIOn 
from the new vanetIes mto feed for pIglets 
are raIsmg theIr mcome by as much as 
US$500 a year 

The adoptIon of hIgh YIeldmg vanetIes 
does not mean that cassava genetIc 
dIverSIty IS bemg abandoned Kawano says 
that WIth support from the Japanese 
government CIAT has dlstnbuted m ASIa 
more than half a mIllIon cassava genotypes 
m the form of hybnd seeds that come from 
WIdely vaned parental accesslons" m the 

collectIon housed at Center headquarters 
The total aIllount of genetIc variability , • 
thus delrveIed from the center of ortgln and 
dlVersUicatlOn (Latin Ame:nca) to Asta must ' 
far exceed the genetIc vanability introduced 
sponta.ne~usly to Asia in the past 
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3 centunes We 1 e actually mcreasmg the 

dIversIty of cultIvars m farmers fields m 

many parts of ASIa 

Just m case that dIverSIty IS not 

enough bIOtechnology speCialIsts at CIAT 

al e lookIng to cassava s WIld relatIves 

WhIch constItute a nch source of genes for 

useful tralts To use the WIld gennplasm 

effectively researchers must fIrst 

detennme the genetIc organIZatIon and 

dynamICS of populatIons of these speCIes A 

recent study carned out by genetiCIst 

Carolma Roa usmg molecular genetIc 

markers showed that the domestIcated 

cassava gennplasm presents a narrower 

range ot vanatIOn than most WIld speCIes 

She also found that two WIld relatIves of 

BrazIhan ongm are genetIcally close to 

cultIvated cassava suggestIng; that they 

have potentIal for WIdenmg the crop s 

genetIc base 

Farmers themselves are helpmg 

mtroduce more dIverSIty m therr fields on 

cassava. 
breedlng III 

8eIllland 

Northeast 
Braru 

A 

the AtlantIc coasts ot ColombIa and 

BrazIl In recent years CIAT s work 

there has evolved from tradItIonal 

plant breedmg mto a partiCIpatory 

scheme to develop cassava for semiand 

regIOns WIth support from the 

InternatIOnal Fund for Agncultural 

Development (IFAD) Farmers take part m 

selectmg and evaluatmg advanced 

genotypes TheIr knowledge of the 

mterachons between plant and 

enVIronment gamed through 

fIgure strongly m deCISIOns about potential 

newvanehes 

Cassava breeder Callos IglesIas who 

manages CIAT s cassava Improvement 

project explams how the partIcIpatory 

scheme works dunng a VISIt to the 

Magdalena valley near Barranquilla in 
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not thern Colombld With (01le'lgue5 lrom 
the ColombIan CorporatIOn tor Agncultural 
Re'>earch (CORPOIeAl he tt st-, gerrnpla"m 
heIje to fInd the CaS5d\ '1 \ '11 IeillS that do 
bes;t m the 1 eglon ~ pum-,hmgIv hot dry 
clulldte The (nal" t1hl pIlle on the land of 
coopel -t(1l1~ tarmeI" undtr a \ andy of 
t ()~dltlOn" 

At VIrtually e\ en- st 1ge 01 testmg 
C olombran and BI lZIh -tn tamler" playa 
role The end users tell u" what they 
want says IgleSias dnd we supply It By 
WOI kmg closely With farmers we learn a 
great deal about theIr agronomIC problems 
theIr opportumtIes and theIr selectIOn 
cntena and we mcorporate all thIS 
InformatIOn mto our breedIng program 
Once farmers decIde they hke a matenal 

the\ "taJ t multiply mg It and 50 do we 
'wlthout ljuest 10111I1l.?, the tal mer~ Judgment 
We \ dlue the miO! mdtIOn the farmer" 
have 

To Breed a Better Grass 
FlfIhtlTlg the eifects of Brachlan 1 
monoculture 

When a pGlrticulal crop \ lnety become"> 
WIdely populaJ It I~ fO! d good lea'>O!l In 
the tropiCal world e-,pellally Ie~Ist'lnre to 
msects and dIseases 01 tolerance to 
drought or mfertJle SOlIs can make a star 
out of a vanety 

Brachlana a genus of fOI age grass trom 
AfrIca that was fIrst mtroduced mto 
trOPICal Amenca several hundred years ago 

,~ ..... ~ 
) ~"i 

(probably as beddmg matenal on slave 
ShIpS) IS such a star One of ItS speCIes 
B decumbens IS espeually notable for ItS 
performance m the poor dCld SOlIs that 
charac1enle much of tropIcal Amenca 
Wlthm a lelat!"e!\ ",hort tIme It hdS 
~pread to about hdlf of the 60 millIon 
hec tares of land m the tropics and 
~ubhoplCs that are SUItable [or sown 
pa5ture" 

Brachlana says John MIle" d fmage 
bleeder at CIAT IS WIdely adapted to poor 
"OIls I eSlsts weeds produce~ seed well 
and grows fast Its effects al e easy to 
measure m cattle adds Carlos Lascano 
CIAT rununant nutntIOlllst Where you 
could (ount on 20 kilograms of beef per 
hectare a year With native grasses With 
Brachlana you can obtam 200 kIlogranls 

And that s the trouble says Miles 
Brachlana IS so popular that It IS fast 
becormng a monoculture In some cases 
B decumbens IS bemg taken to areas 
where other speCIes rmght actually do 
better And lIke most monocuItures the 
grass IS becommg vulnerable to msect 
depredatIOn 

In the case of Brachlana, the msect IS 
the spIttlebug Brachwna test plants that 
are delIberately mfested With spIttlebug m 
a segregated greenhouse at CIAT 
graphically IllustJate how the msect got Its 
nanle The bug establIshes Itself at the 
plant s base sucks the sap out of me 
plant and exudes a fOanlY whIte splttle-~ 
lIke substance The bug s nymphs start out~ -

CIAT plant breeder John Miles and 
Emhrapa colleague Cacilda do Valle 
exannne expenmental hnes of 
Brachtana at ClAT headquarters 
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lIfe mSIde the spIttle eventually emergmg 
as adults to lIve on the plant s uppel 
portIons SpIttlebug damage reports a 
CIAT document edIted by MIles and others 
can result m the complete loss of aVaIlable 

forage 

The Center s typIcal reactIOn m a 
sItuatIOn such as thIS IS to look for 
BI achtana WIth natural genetlc resIstance 
to spIttlebug and then use that germplasm 
to breed a better grass Such a plant 
B bnzantha cv Marandu was evaluated 
selected and released by collaborators WIth 
the BraZllIan Agncultural Research 
Enterpnse (Embrapa) But It IS not tolel ant 
of pOOl sOlls-a necessary qualIty In much 
of Latm Amenca 

To solve the dIlemma CIAT worked WIth 
other mternatIOnal centers to gather 
acceSSIOns of Brachtana m Afnca the 
glass s place of ongIn (and therefore the 
most lIkely place to fmd a Bracluana thai 
resIsts enVIronmental constraints) CIAT 
began evaluatmg the approximately 

700 acceSSIOns found 
some that reSIst 
spIttlebug and tolerate 
poor soIls 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 WIthIn 2 or 3 years 
we 11 have one or two reSIstant 
cultlvars In commerCIal use 

One constramt on Brachtana 
research 15 that the grass 
reproduces vegetatIvely That IS It 
reproduces asexually through seeds 
offspnng are essentIally seed
propagated clones produced by a 
process known as apomiXIs The 

Screeni~ of Brachtana embryo sacs to 
dlstmgUlsh apomictic from sexually 

reproducmg lmes 
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pI ()( c ;,s pI ecludes the oJfspnng ;, 
mht'T Itance of quahtie~ trom two pan nts 
Thu;, before sCientist;, could breed 
Brac/uana effectively thev needed a wav to 
break apomlXls by tormmg hybnd<; trom 

two parents 

Fortunately both CIAT and Embrapa 
no\\, have active Brachlana breedmg 
pIograms whICh build on a genetic 
breakthrough achieved nearly 2 decades 
ago m BelgIUm SCIentists there created a 
compatible polyplOid seAual plant that 
serves as a bndge for eAchangmg 

'" , 

valuable genes hd\\ec n the naturally 
asexu {I "Pt'CIe;' oj BmL luana With thIS 
plant and the m\ aluable BTachlana 
germplasm collectIOn at CIAT explams 
MIle~ we can as':>emblt' deSirable trait;, 
from the (hver;,I(, of natIve strams of the 
gras~ mto va~th ,:>upelwr vanetles 
ProductIOn oj a molecular map of 
Brachwna would greatlv speed up the pace 
ot research by allowmg marker assl~ted 
selectIOn 

E\ en after ClAT and Brazilian sClenhsts 
have pIoduced vane tIes that fight 

I 

,:>plttlebugs and grow well m 
Latm Amenea s soil 
condlhons the search wIll 
eontmue We re not looklilg 
fOi one resIstant (Ultlvar so 
we can then call the Job 
done ;,ays MIles We want a 
whole array of cultlvars WIth a 
diverSIty of attnbutes 

Breakmg One Barn.er, 
Bu.tldmg Another 
GenesJor better nee Ylelds 
and dlSease reslStanee 

.s The Green Revolution brought 
~ hIgh Yleldmg vanetles of nce 

fertIlIzer and other chenllcal mputs under 
lrngatlOn In LatIn Amenca nee produchon 
has doubled dunng the last 20 vears 
largely as a result of technologIes 
developed fOi lITIgated nce by natIOnal 
prognm<; WIth CIAT support 

In the meantime however a WIdespread 
awakenmg to the need for envllonmental 
protectIOn has made mtenslve use of such 
mputs less attractive And the Yields of 
some of the Green RevolutIOn crops 
notably nee have stopped theIr steady 
climb and now have reached what IS WIdely 
VIewed as a plateau 

But the number of people who need to 
be fed keeps on groWIng Accordmg to 
economIsts prOjectIOns LatIn Amenean 
demand for nce Wlll be about 36 million 
metnc tons a year by the year 20 I 0 The 
present productIOn IS 20 mIllion tons 
That s a bIg mcrease says CIAT nce 

breeder Cesar Martmez and It carmot be 
achIeved under present CIrcumstances 
That s why It s very Important that the Yield 
ceIlIng be broken 

In Latin Amenca the problem IS 
complicated by the narrowness of nee s 
genetic base Many of the Improved 
vaneties grown m the regIOn come from an 
mdica type nce that ongmated m ASia 

and wheat to a world that 
badly needed them The 
centers of the ConsultatIve 
Group on InternatIOnal 
Agncultural Research (CGIAR) 
have bee1;l ~~ht1y llOnored l?) , 
theIr partIcIpatIon m tl1€ 
effort WhICh combmed new 
vanetles Wlth the use of 

"When you get a narrow genetIc base says, ~ 
Martmez It makes the plant more 
vulnerable to pest and dIsease attack 

,~, The tools exISt to Widen that oase and 
CIAT IS busy usmg them WIth support 
from the US Agency for InternatIonal 

Plant breeder Cesar MartInez IS crossmg cultIvated nee from the 
workIng collectIon at CIAT With WIld Oryza to transfer genes for 
hIgher YIeld mto the crop 

f~ ," 



Development (USAID) and the Rockefeller 
Foundanon Martlnez notes that while m 
the past the reglOn s breeders employed 
only a small number of landraces m therr 
research some 20 other speCIes remam m 
nature used only occasIOnally as sources 
of reSIstance to dIseases or msects CIAT IS 
learnmg more a~out these prevlOusly 
neglected speCIe) and the genenc dIVerSIty 
they hold 

The vanability IS undoubtedly there 
says Martlnez but It has to be 
charactenzed We have to Idennfy what 
genes these speCIes have that could be 
used m a breedIng program He IS usmg 
techrnques developed by SCIentists at 
Cornell Umversity m the USA to ease the 
dIscovery of deSIrable genes m Wild 
relanves and th&Ir transport mto culnvars 

Now CIAT has segregatmg 
breedmg hnes the result of a 
cross between a Wild speCIes 
known as Orzya rufipogon and 
an Improved vanety froln Sri 
Lanka known a~) BO-OO 
Prehnnnary data mwcate that 
some of the offspring have yields 
between 5 and 25 percent more 
than does BG-90 alone The Center 
will make the bJreedmg lmes avrulable to 
natIOnal programs for thetr nee 
improvement w4;)rk "They 11 do the 
adaptation to local conditions the fine
tuning, says Mart:mez 

Other CIAT 'Scientists are usmg 
bIotechnology to remove the constIamts 
placed on Latin Amenca nee by dIseases 
One of these IS nee blast a fungus that 

attacks nce at all stages m ItS 
development The fungus Pynculanagnsea. 
IS a real surVIVor It produces new strains 
of Itself constantly so it can break the 
reSIstance of a new nce vanety m 1 to 
3 years 

In the past nce breeders searched for 
one gene m a nce lme that conferred 
reSIstance to the pathogen and they 
worked mdependently Now says CIAT 
nce pathologIst 
Fernando Correa 
the dIsClplmes are 

more mtegrated 
Breeders plant patholOgists 
and molecular bIOlogIStS are 
workmg together Right now we have 
the tools to charactenze the 
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genetIc diverSIty and vrrulence of the 
pathogen We re usmg molecular markers 
m both the plant and the pathogen to see 
what the dIverSIty is m the field If we 
understand that and the acnon of 
mdlVldual genetIc clusters of the pathogen 
we II be able to IdentIfy genes for resistance 
to each of these genetic fatnIlles Then we 
can start pyramidmg these genes to create 
a bamer agamst the entrre pathogen 
populatIon CombmatIons of genes that 
confel reSIstance to every genetic m:nIDY 
the pathogen WIll make ~ew cultivars 
substantIally more durl;tble " ' , 
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New Tools, New Frontiers 

To help agnculture proVIde for a rapidly 
growmg and urbanlZmg populatIOn man 

evolVIng global marketplace 
-WIthout sacnfIcIng the bIOdIversIty on 

WhICh human lIfe depends-Is a huge but stIll 
manageable task The solutIons lIe, not In a sIngle "magIc 

bullet" of research that addresses all the vanables of clImate, 
soil, water, and human preference, but In multIple optIOns for 
the people whose lIvelIhoods are built around bIOdIversIty and 

for the places where It IS rapIdly dlsappeanng 

One way CIAT helps IS by developmg new tools that greatly 
Increase the effectIveness and lower the costs of our efforts to 
protect and use agrobIOdIversIty, while helpmg us address the 

human pressures that threaten to extInguIsh It NatIonal 
organIZatIons draw from our toolbox as well to meet needs and 

solve problems locally WIth our partners m the North and 
South, we press on toward new frontIers 
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Some years ago 
themappmg 
WIZardry known 
as GeographIc 
InformatIOn 
Systems (GIS) 
looked to some 
lIke Just another 
gee-whIZ technology 
But m the hands of 
skIlled practItIOner"> 
generatmg useful 
product<; that make a real 
dIfference m the way deC'lSIOn 
makerb at all levels manage 
bIOdl\ er<;Ity and other natural 
resourt-es 

One nl wtound use for the tool 1<; to 
help researchel s con&erve and use 
bIodIverSIty more Wisely by shOWing 
them where reservOIrs of dIver<;Ity are 
most lIkely to bl found GIS doebn t 
tell you 11 bIOdIverSIty IS there but It 

can tell you what the potential IS says 
WillIam Bell CIAT s chIef mformation 
officer It s IS not lIke bemg m the field 

and lookmg at actual trees and 
flD' measurmg actual dIversIty" adds 

GregOIre Leclerc a remote bensmg 
specialIst at the Center But It helps a lot 
m narroWing down the range of places 
where you need to look for what you want 

Petel Jone& an agncultural 
geographer formerly at CIAT 

has used GIS to locate 

caches of 

Stylosanthes a forage legume natIve to 
LatIn Arnenca whose reSIstance to drought 
and abIlIty to grow m aCId soils make It a 
good adjunct to pasture grass Improvmg 
soil qUalIty while mcreasmg lIvestock 
productIon Jones sees the need for SCIence 
to search continually for new dIVerSIty of 
Stylosanthes as It must With VIrtually all 
other agncultural plants to keep ahead m 
the tImeless battles With pests and 
dIseases 

GIS explams Jones IS useful for 
shOWing SCIentists where to concentrate 
theIr search for useful bIOdIversIty and 
where to establIsh SItes for III SItu 
protectIOn Chances are that the hmited 
dollars will go where there IS the most 
dIverSIty of several speCIes If you have a 

whole heap of maps shOWing dIstrIbutIon 
of Stylosanthes and WIld beans and 

other speCIes In Latm Arnenca 
then you can start overlaymg 
them and studymg them and 
saYing If we can afford to 
conserve gerrnplasm m 

25 places where are the best 
ones? If you re gOIng to set aSide 

100 000 hectares to consen, e 
germplasm you don t want to be 
conbervm~:uust one speC'les 

Thl model that Joneb has 
de \ eloped IS alrt-ddy bemg used as a 

helpful 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 charactensncs 
of those places. displays the locations of 

The black dots mwcate locatIons where aCCeS'310nS of 
Stylosanihes gwanens!S have already been collected In red areas 
there IS a high probability of findIng further samples of thIs specIes 



sImilar locales where collectors mIght 
profitably search Combmmg the GIS data 
With mformatIon from another form of 
mappmg-that IS genetIc mappmg With 
molecular markers-takes the model a step 
further WIth data on the genetIc 
structure of speCIes as well as clImate 
probabIlIty maps Jones says It WIll be 
possIble to IdentIfY areas where there IS a 
hIgh probabIlIty of fmdmg a large number 
of genetIcally dIverse speCIes together It 
Will then be possIble to mamtam thIS 
vanabIlIty m the Wild at lower cost 

Appropnate BlOtechnolog!1 
Real msurance agmnst a dread6d 
dzsease oj nee 

It IS clear that the sort of appropn lte 
bIOtechnology descnbed elsewhere m thIS 
report IS emmently benefiCIal fOl the 
developmg world One problem that cannot 
eaSIly be solved Without such tools IS the 
nce hOJa blanca VIruS EndemIC to Latm 
Amenca the dIsease IS cyclIcal, It appears 
every 10 to 15 years But when you have 
It you can have 100 percent loss." 'Says nce 
genetIclBt ZaIda Lenbm The VIrUs is 
transIIlltted by a planthopper msect 
Tagosodes onzicolus, known locally as 
sogata .. she explaInS The occurrence of a 

dIsease epldeIIllc depends very much on the 
populatIon of the msects that serve! as 
vectors Fanners often resort to insectICIdes 
In an effort to control the p1anthopper 
Wlth devastating effects on beneficIljli 
mseds nearby 

For yeoos ClAT nce SCIentIsts have 
sought varIetIes that are reSIstant to the 
dIsease After extenSIve analySIS of the 

35 

VIruS Itself by Center VIrologISt FranCISCO 
Morales and much effort on the the part of 
Center nce breeders they found and 
mtroduced one source of reSIstance WhIch 
offers some protectIOn to plants that are 
more than 25 days old A search IS now 
under way for others espeCIally those that 
confer reSIstance to the plant m ItS 
younger stages After evaluatmg germplasm 
from allover the wOlld says LentIm ClAT 
has IdentIfIed half a dozen potentIal 

"If we can Incorporate resIstarICe to hOJd 
blanca VIruS mto thIS popular vanety It 
Will be of dIrect benefIt to nce farmers and 
consumers 

SOUl ces But It s clear that to 
put these mto adapted 
matenal for Latm Amenca Will 
take years To speed the 
process up ClAT IS usmg 
bIOtechnology techmques 
to confel resIstarICe 

~ Jilf fa"" ~ 

\ ... 

• 
WIth funds from the " 

Rockefeller FoundatIon the 
Center and ItS collaborators 
began with the nce vanety 
CICA-8, whIch IS commerCIally 
gIOwn m LatIn Amenca and 1s 
resistant to nee blast but hIghly 
susceptible to the rice "hoJa 
blanca VIruS Then m 1996 and 
1997 With help from ClAT 
molecular vllologlst Lee Calvert 
they incorporated the nuclear 
protem gene of nee hOJa blanca 
VIrUS mto CICA-8 The nuclear 
protem protects the rice crop by 
lillpedmg replIcatIOn of the VIruS m 
the plants We ve demonstrated 
that we can better protect the 
plant by domg thIS says LentmI 

I 
ArtIfiCIal infestation of transgenic nee WIth {' 

Tagosodes OTlZtColus the msect that trru;:tSffiIts f 
nce hOJa blanca' Virus to screen the ;Plants 

for VIruS reSIstance 

.. 



36 

So far the resIstance appears stable It 
has been mhented by three generatlOns of 
nce and CIAT IS ready to take the vanety 
mto fIeld testmg LentIm IS aware of the 
controversy mhel ent In any use of 
transgemc plant matenal but she feels 
that what CIAT IS domg IS VItal for 
speedmg up the process of developmg new 
breedmg matenals by fmdmg new sources 
of resIstance The mam dIfference between 
genetIc transfonnatIon and conventlOnal 
breedmg IS m how you mtroduce the gene 
she says In thlb case mstead of makmg 
crosses we re Just mtroduclng the genes 
dIrectly mto the cell 

Researcheis have been u'3mg broad 
crosses for years to Introduce valuable 

-~~'~ 
t i T I 
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genes m crops But they ve never known 
really beSIdes the gene they re puttmg m 
what other genes are gomg m at the same 
tlme and how these may affect the 
dIverSIty of the speCIes One thmg IS clear 
though Pestlclde use on nce must be 
reduced because of ItS effects on 
bIOdIverSIty thiough the contammatlon of 
soIl and water RICe hOJa blanca VIrUS 
has been a problem for 3 decades says 
Lentllli and although some reSIstance has 
been achIeved some farmers stIll apply 
msectlcldes SIX to eIght tImes dunng the 
4 month growmg season 

A recent study notes Lentlm showed 
that European consumers consIder 
pestlclde reSIdues m food to be twIce as 

nsky as genetIc 
engmeenng We can show 
farmers how to control 
dIseases WithOut USIng so 
much pestlcide But they 
say fOl get It we need 
msurance So we re trvmg 
to hand them matenal 
that IS hIghly reSIstant to 
the dIsease That s 
Insurance 

SelectIon of rice tlssue 
cultures for gene transfer 
usIng a "partiole gun 

Molecules and the Marketplace 
Addmg value to troplcalfrwts through 
blOtechnology 

Passlflora IS a genus of about 400 speCIes 
ofvmes trees and shrubs One of Its best 
known speCIes IS the paSSIOn frUit named 
not for any purported romantlc powers but 
because the arrangement of ItS stlgmas 
anthers corona sepals and petals evoke 
Chnstian relIgIOUS teachmgs about the 
final suffenng of Chnst 

Ines Sanchez a bIotechnology speCIalIst 
With the ColombIan CorporatIon for 
Agncultural Research (CORPOICA) IS 
usmg tools and knowledge avaIlable at 
CIAT to make the frUIt a more productIve 
member of the economy m Colombia and 
elsewhere 

The Center offers the products of ItS 
research to deve10pmg countnes m a 
vanety of ways Among them IS 
collaboratlOn 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 receIves 
many benefIts "lhe says from the great 
flow of Ideas that takes place on the CIAT 
campus Sanchf'z also passes along what 
she learns at CLAT to her colleagues m 
CORPOICA I teach the methodology they 
apply here to my assIstant m Bogota who 
then applIes It to other crops mcludmg 
beans potatoes and other foods 5he 'lays 
Sanchez her&elf IS also studymg the genetIc 
diVer"lity of Colombia s germplasm 
collectIOn of Mw.a-banana and plantam 
Two bIg problems here are the dIseases 
black sigatoka and yellow sigatoka 

M'lrket demand for passiflora once was 
hIgh but then declmed That S where my 
WOl k comes m &ays Sanche7 'Through 
plant breedmg we 11 be able to posItIOn 
passI110ra once agaln as one of the most 
Important frUIts m Colombia She IS usmg 
molecular mal kers to aSSIst m the 
taxonomIcal claSSIfIcatIOn of ColombIan 
passiflora S 115 speCIes and wIld relatives 
WIth the markers we 11 have not only a 

claSSIfIcatIOn but a way to Idenwy traits 
that we need lIke reSIstance to two virUses 
that threaten the fruIt We Te' also looking 
for a product With umform color flavor 
and texture for export And at the same 
tIme we re tIymg to find :resIStance to 

~- anthracnose fungi Ifwe can develop a 
~~ product that has all these quahtIes we 11 

• \ be able to find a stable market for It ' 
.~ 

DanIel Debouck manager of CIAT S 
genetIc resources conservation project IS 
enthuSIa'Stic about the sort of 
collaboratIOn represented by Sanchez s 
work Debouck whose work m bean 
dIVerSIty IS Widely known and hIghly 
regarded IS responsIble for managmg close 
to 71 000 acceSSIOns of germplasm 
covenng almost 1 000 bIOlogICal speCIes 
1 angmg from small herbs to large trees 
One of the most useful contnbutIOns CIAT 
makes he explams IS to proVide 
mformatIon that better enables people to 

Products of vanous passIflora 
species from ColombIa 
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address bIOdIversIty Issues at the local 
level We can say ThIS IS what you have 
ThIS IS the umque dIVerSIty you re dealmg 
With And hele all'" some tools and 
gUIdelmes that Will help you manage It 
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To Lwe Forever 
Altematwe methodsjorconservmg 
cassava dwerstiy 

To conserve the bIOdIVersIty of agncultural 
plants SCIence tradItIonally has used two 
maIn approache., one IS m SItu 
conservatIOn 01 conservation of gennplasm 
In ItS ongmal habItat where It can evolve 
m response to changes m the enVIronment 
and the other Ib ex bitu conservatIOn 
whlch generally means storage under 
controlled condItIons m gene banks Such 
storage areas are WIdely used for tuckmg 
away samples of seeds hIed WIth passport 
data mdicatmg theIr onl4m and other 
useful mfonnatIOn agaInst the tIme when 
they mIght be needed for leseaIch or to 
replace germplasm lost m a catastrophe 

~ 
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Storage tIme IS reckoned m yeaI s or even 
decade'3 

But plants that are propagated 
vegetatn,ely not bexually requae '3pectal 
arrangemenb fm gennplasm storage TheIr 
plantmg matenals (orne not from "leeds 
but from the vegetatIve part'> of the parent 
plant ThIS IS true of some of the world s 
favonte foods buch a'3 banan, potato and 
cabsava 

Smce the late 1970s CIAT has protected 
ca'3sava dIverSIty by mamtaInmg the ClOp 
m VItro-lIterally m glass -through the 
process known as tissue culture m whIch 
plant cuttmgb are regenerated m flasks or 
test tubes m artIfICIal medIa GeneratIOn 
aftel generatIOn of ca'3sava ha'> been 

.. 

produced m thls way maIntammg the 
world s largest cassava collectIon 
(5 537 clones) for years But there has been 
a cost Each tIme a cassava clone IS 
recycled says bIOtechnology bpecialist 

WIlham Roca It can be mamtamed for 
orIly 8 to 22 months befO! e haVIng to be 
recycled agam 

DanIel Debouck manager of CIAT s 
genetIc resources conservatIOn project 
thInkS It IS Important to keep as many 
conservatIOn options open as pOSSIble We 
have a duty a SOCIal Iole he saYb In our 
collectIOns we re mdlntaIning thousands of 
landraces We have a responsIbIhty to 
maIntam them as safely as pOSSIble So 
genetIc conservatIOn IS a kind of general 
approach It IS not lmked to a smgle 
techmque 

CryOpi eservatIOn IS one of the 
alternatIves ThIS Involves stonng 
gennplasm m hqmd mtrogen at 
196 degrees CentIgrade below 0 At that 
temperature explaIns research aSSistant 
Roosevelt Escobar growth stops 
altogether ThI'3 gIVes us the opportumty to 
mamt'lm a base (OllectlOn forever at least 
m theory ClAT has recently begun usmg 
cryopreservatIOn (sometImes referred to as 
cryoconservatIOnj With cassava So far 
researchers have found no negatIve effects 
m clones grown out after tills type of 
storage 

Cassava fresh from the 
fanner s fielQ 



In the meantIme CIAT agronomIst 
ClaudIa Guevma 1<; contmumg work on 
tIssue culture m a sem ch for turther 
alternatIves to tradItIOnal methods ot 
conserving cassava Her team IS 
expenmentmg With two methods of slOWing 
down the growth of cassava stOl ed m tIssue 
cultUl e The two alternatIves water defICIt 
through osmotIc substances and ethylene 
control should reduce growth markedly 
Guevara expects to at least double the 
tIme before each done has to be 
subcultured-thus gl eatly reducmg the 
costs mvolved She Will also safely store 
duplicates of the dones elsewhere 

With the water dehClt method 
researchers lower the osmotIC pressUl e of 
the tIssue s cells by sugm alcohols groWing 
the plant m SImulated desert condItIons 

You re slOWing down ItS metabolism she 
says The tnck IS determmmg the 

'" correct amount and combmatIOn ot 
the compounds too much Will 

lull the plant 

The ethylene control method makes use 
of the fact that the substance ethylene (the 
same natUlal chemICal that causes 
tomatoes and bananas to npen) IS 
produced WIthm tIssue culture test tubes 
as a product of lespiratIOn Its actIOn can 
be altered by ethylene mhlbltIng chemIcals 
that prolong the ViabIlIty of the cultureb 
Mter 9 months one of the test media 
reduced the length of plantlets by a thIrd 
compared With the control Vanous 
concentratIons of another ethylene
mhlbltmg chemical also 1 educed growth 
and kept the plants Viable With multIple 
sprouts These prellmmary results have 
opened the way tor a new expenment With 
selected treatments and larger number of 
cassava vanetIeb 

Guevara belIeves that the best 
protocol can then be adapted and 
apphed to othel crops-not Just 
vegetatively propagated speCIes but 
trOPICal fruIts and forest speCIes as 
well "I hope tins WOlk will help save 

Cassava clones 
mamtaIned ill the m 

VltlO gene bank at 
CIAT 

Cassava shoots groWll1g in a gel type 
artm(Ial seed after storage III hqUld 

mtrogen at -196 degrees Cenugrade 

bIOdlver<;lty by makmg low cost 
preservation methods available to other 
mstItutIOns that can t afford 
cryopreservahon she says 
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Fnendly FungI 
The search for troplcal endophytes that 
protect grass wlthout harmmg cattle 

Agnculture offers no exceptIons only 
confrrmatIon to the general rule that 
everythmg m lIfe IS a tradeoff Endophytes 
are Ill1crOSCOpiC fungI that hve WlthIn 
plants Wlthout harmmg theIr hosts In the 
case of many grasses m the temperate 
world the endophytes actually help theIr 
hosts by bemg toXiC to would-be mvaders 
such as msects Grasses mfected Wlth 
endophytes are much pnzed on the golf 
courses of the North they do not requIre 
cheIll1cals to control dIseases Ol msects 

The tradeoff IS that m some speCIes of 
endophytes the tOXICIty that repels pests 

also sIckens cattle that graze on the grass 
But strams eXist m whIch thIS IS not the 
case and these are safe for use m pasture 
grasses It was long assumed that no such 
endophytes could be found m tropIcal 
grasses But recent CIAT research 
supported by the Japanese government and 
conducted m cooperatIOn Wlth the 
country s NatIOnal Grasslands Research 
InstItute suggests otherwise 

Plants Wlth endophytes perSIst longer 
reSIst drought better and have a bIg root 
system that grows deep mto the SOlI says 
Segenet Kelemu plant pathologIst m 
CIATs tropICal forages project Her task IS 
to fmd strams Wlthm the natural 
endophyte populatIon of the trOPKS that 
prOVIde benefits to plants With no 

Leaves from Identical Brachzana plants (background photo) artIflclally mfected WIth a 
pathogen The undamaged leaves con tam endophytes that protect them trom the du.,ease 

Brachlana ha<; helped mtensIfy lIvestock productIon across much of trOPiCal Amen< a 

deletenous effects on arnmals Mter 
2 years of searchmg she has found 
endophyte fungI m grass that are very 
SImilar to those found m the temperate 
clImate 

Usmg essentIally low-tech tools and 
old fashIoned reasomng she pored wough 
the lIterature on cattle tOXICIty and found 
that It had been reported m some cattle 
that grazed on Brachwna. There are many 
speCIes of Brachwna so Kelemu confmed 
her search to those that were known to be 
reSIstant to Insects and whose speCIfIC 
locatIons were known Now she has 
Isolated a fungus and IS workmg on 
IdentIfymg ItS speCIes 

If we can have endophytes Wlth all the 
benefICIal effects of plant protectIon and 
drought reSIstance but Without the tOXICIty 
that would be a bIg step forward she 
says 'The beauty of these endophytes IS 
that once the plant IS mfected the 
assoCIatIon IS permanent When you delIver 
the endophytes m the form of seed farmers 
can keep them forever as long as they 
manage the seed well 

DlVersIty's Best Friend 
Farmers conserve bean mIXtures m Peru 

In the effort to conserve the bIOdIVersIty of 
agncultural plants the farmer 11;l a valuable 
ally Often the allIance among 
conservatIOnIst SCIentIst and farmer IS 
dIfficult to forge because market forces or 
government polICIes push the fanner 
toward agncultural practIces that work 
agamst dIVerSIty-for example 
monoculture and deforestatIOn by burnmg 



That IS not the case In CaJamarca a 
commuruty In Peru S hIgh Andes In the 
CaJamarca Valley where the land IS flat and 
green farmers grow alfalfa for theIr darry 
cattle-not necessarIly a major contrIbutIOn 
to dIverSIty But hIgher up CaJamarca S 
steep rocky slopes farmers make the best 
use they can of an enVIronment that IS 
margmal for bean productIOn Not only IS 
the soil poor but the slopes are VisIted by 
frost hrul and drought ThIs meager land 
however IS the custodIan of a grecl.t deal of 
bean dIverSIty OWIng almost certaInly to the 
fact that the area IS belIeved to be one of the 
crop s centers of ongm 

CIAT anthropolOgIst Sam FuJIsdka has 
been studymg bean dIverSIty In CaJamarca 
and finds that It is the farmer!'> who are 
dIverSIty s best fnends 'Their solutIon to the 
problems of theIr enVironment has been to 
grow a vanety of crops he says So most of 
those farmers have a number of Andean 
cereals and hIgh Andes tubers plus beans 

By mruntrunmg that vanability they know 
that some beans will do better whatever 
the condItIons are and others WIll do 
worse Now SInce they can t predIct what 
the partIcular problems will be the 
mrxture 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 nght 

Ca]amarca s bean farmers have not 
Ignored new bean cultIvars mtroduced by 
theIr ncl.tIonal government or other 
agencies (often With support from CIAT m a 
SWiss-funded project) but the new 
vanetIes have not replaced the traditional 
mIXtures 'The modem vaneties have 
assumed a place side by Slde WIth the 
tradItIonrus." says }i'qjiSaka ''The farmers 
value ha..v.i:ng a hlghly heterogeneous 
rn:rxtu:re of seed .. 
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CIAT IS !'>tudymg the farmers systems m 
hopes of fmdmg ways to transfer them to 
other dreas where there is mterest m 
partICIpatory m SItu conservatIOn Such 
replIcatIon says FUJIsaka would be one of 
our bIggest. products Also CIAT would 
lIke to fonnulate ways to work more closely 
With small fanners to mamtam diveisity 
The Center IS discussmg With the growers a 
local seed exchange m whIch fanners 
would be able to augment thur own 
mIXtures With those of their neIghbors In 
cooperation With Peru s Naoonal ~1nstitute 
of Agncultural Research (lNIAj and a local 
conservation group known as 
ASPADERUC the. CIAT team IdentIfied a 

; "core collectIon» Gfmme than 200 dIfferent 
beans These were returned m groups to 
mterested farmers in three commuruties 
and fanners have begun planting the 
oollectIon to maintain local bean diversity 
and make it more Widely available 

Beans at the market place ill 
Peru s Ca]amarca Valley 
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products, and nee We'xe also proVIded an econOilllC model for 
J)' T4,ft1 ~ ~ 

analyzIng both past andexpect.~Q. reSearch lillpaet 
:; ",it 

In the folloWIng pages, we present other InfOrmatIon avmlable 
on our Web Slt~ that may 'ge useful to readers of > 

CIAT tn Perspectwe ",Any comments about tlus and our l!llpact 
In(qrmahon WIll be -most appreclaled 

'>'c 

1> !' 

" 
htt'D~/lwwwociatllcgiaroorge 
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~ sl.llJ}?orted by the 
F&~~"~:_ ~ CIA:rlS one Qf .If) centers 

~ Consnltative Group on 
"" ~ ~ Inte-tnatlOnal ~cultural 

,~ 13.esearch (CGyrn) The 
GGIAR IS a consortium of donor countnes 

,..c and orgaruzahons conmntted to 
.f -
sustaInable agnculture m the developmg 

~ "YoTld The-group IS cosponsored by the 
yood andAgf1cuJ,tore OrgamzatIon of the 

"-United NatIon~ ~(FAO), the Umted NatIons 
DeVelopment Programme (UNDP) the 
Umt~d Nations Envrromnent Programme 
(UNEP) and ~ World Bank 

CMT's Donors 
~~...--~ 

~~ £IAT GlITentIy receIves funds through the 
CGlAR or under specID_c projects from the 
countnes and -o,I'gamzations hsted below 
We gratefulljrackr10wledge therr 
~omn:utment and contnbutwns 

" 
AustralIa "'~, 

AustralIan Agency for Internauonal 
Development (AusAld) 

AustralIan Centre for InternatIonal 
AgncuJ:lural Research (ACIAR) 

.('4 '-' ~ -.-r-

BelgIUm ~ 

General Adnnmstip.uon for CooperatIon .
ill Development (AGeD} 

Br~ 

Brazilian Agncultural Research 
Enterpn~ (Embrapa) 

-canada r ~-... -

;,,",-'-! -=--t;. 

---.". ~ ~ 

CanadIan Inte,matmnal Qeve10pment 
~ ~ency (CIDa} 

Intema!tonal Development Research 
Centre (lDRe) 

ColombIa ,- ,~'" _ ~ ~-lir""; Japan" _ 
Colombian Fedem,~on of Cattlemen Mlmstry of FQ:t:,e. 

(FEDEGAN! - _~ ~ ~ NIppon Founda.tion;:~ ~ 
ColombIan InstItute"fur the Development, MeXICO """ g--•• ~;; ,_ ;:;~_ " 

of SClenCtl ~d Te~bnology Fr~Clsco ~at -of Agrl(:~,'.nvlst'ftct and 
"J s -. ..... 

Jose de-CaMas' LCOLCIENCIAS)'" " R~ DeweloplR.eBt '-, if ;:" ~; 
i .i: t ~ 1<1" .n'" "'-

FoundatIon for Agncultural Development ~Wethe:rl!fqdS - "" ;>,~~" :~ ~,' ~ 
,,' ' 1;i 1·, - -

(FUNDAQRO) ~ ~~pct"()r~ G~rw¥ !~~rnatI~nal 
MlUlStry df AgrIculture and Rur~ " ~Ql~operah&:l (DGlSJ • ~" 

Development New Zealand ~ ~ 

NatIonal Program for the Transfer of Muu1rtry of ForeIgn AffaIrS and TracIe 
Agn~~tural Technology (PR9NATfA) (MFAT) - ~ 

Nestle de Colombia SA"" Norway ~'"" 
CQl11I11on Fund for COIlliUodltIes (CFe) Royal Muustry of F0J:eign Affarrs 
Demnark SQuth AfrIGa _ 

Danish International Development Miinstry of Agnculture.and Land AffaIrs 
Agency (Damda) Spam " " 

European Umon (EU) MIUl~try .. ofAgnGulture R 

European GomnussIOn (EC) Sweden ~ 

France _ -~ ~ , ~we91rh InternatIonal Development 
Center for International CoopJ(ratIon m Agenw (SIDA) , 

Agncultural Research fOt if~"", '"' SWltzer1"'~ ~ ~ ~ ...... 

Development (C~ • "'!;,,,,,<;;'~~5!enlrI~te of Technology" 
French Institute of SmentIfic ResearGh for Ds~opment (ETH) o<~ , 

Development and CooperatIon SWISS Agenc¥ :wr Devempm~t ana 
(ORSTOM) ",.,' ,Coo}?erattQ;hJSDCf 

MlUlStry of ForeIgn Affarrs SWISS Centre for International 
NatIonal InstItute for Agricultural AgrIculture (ZIL) , 

Research (INRA) ,,$ Thatland 

Gennany '" '<', 

German Agency for 1i'echmcaJ 
'Cooperauon (GTZ) 

federal Munstry of EconoUllc 

Oep&rtment of ~riculture 
"'7' ....... -k. -,,-~,... 

Umted KmgdQm 
- Department for ~Iuternatlonal " 

Develop1ll.~j: {DF'D?1 

l' 

~ 

~ 

~ 

c 

~ 
1. 

;; 

'It '< 

CooperatIon and Development {BMZJ ~ 

Inter-Amencan Development Bank (IDB) 
Inter-Amencan Institute for Cooperabon m 

" N"5ttCrral Resour.ces }.Il.stItute (NRI) 
, Umted NatIons Development Programme Of 

" Agnculturt t;IICAl _ "" ~_ _ " 
...- <>- - .... ~ 

~ IntematIop.,al Fund for AgrIcultural 
Development tIF1\Pk" 

Italy - '" - ~ 

,MlIDStry o( ForeIgn Alfarrs 

(UNDPl > 

~ ~Um1;e,d> N~tJ.QusJ:j?~ent Progr~e 
~ - (tJN!i;pf ~ -~ ',"'l" " 

u~tt States of Amep.ca 
Ferd Foundation C : It 
Kello~ Fouudab.on ~ 

) ~ 

0; 

'" 

)~ 

<C 

";, ~ 
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Rockefeller F'ou:qdatlbn 
Ututed States· Agen~:R fUI: Interna~onal 

Development [USAID) "" 
~~ "- '1-'- i 

Ututed States Deparfinent of Agri.Cdlture 
(USDA) , 

"Wonu 13ank ~: 
'" 

• 
>-b 

, t 
! 

. ~ "Our MiSsion "" , , , 
What 'fo contnbute to the alleVIat;IOn of 

hunger and poverty 

Where m tropical developmg countnes 

How by applymg SCIence to the 
generatIOn of technology that wIll 
lead to lastIng mcreases m 
agncultural output whIle preservmg 
the natural resource base 

Our Project Portfolio 

CIAT s research IS conducted through the 
projects hsted below These proVide the 
elements for mtegratIng research WIthm 
the Center and for organizII1g cooperation 
With our partners (Bnef profiles of the 
projects are avaIlable uron request) 

Institutional Ltnks 
The Impact of AgrIcultural Research 
MethodS of Farmer PartICIpation ~d 
, Gender Analysis 
Partn~hIps fO! AgrIcultural Research and 

Development 

'-

, r 
Crop Improvement ,~~ I 
Improved Beans for ~a and Laun 

Amenca ~'l'-'>~ - " Regional Bean Networks m Sub::Saharan 
- 1> iI"~'f?' ..l;.-

.AfrIca ,{' "1 { iI' ?.,." ~~ 
to "b);; -'- t"'fl\ol:\, 1;'- 'i: ..... 

lmprovcrcl:p~ava for the !p~,p{opmg~<?:rld 
Rice ImllTlllvement for'Latm:! 'ik..het;tta and"", " 

" J .I.~" ~-'I<, r. ~ "I-

,tilt' 'Canbbean ; , _ • , 1 '\~ 
Tro}llea,l 9rasses and LegUmes fur MUltIPre;.l 

Uses ' "0 ~ 
> 

\J ~ 

AgroblOdlVel"Slty 
.. 

Integrated Conservation of Neotropical 
.-

Genetic Resources . 
Enhancmg BIOdIVerSIty Through 

~ 

BIotechnology 

Pests and Diseases 
Integrated Pest and DIsease Management 

Sods and Systems 
ImproVIngf~oIl Quality m Marginal 

"q EnVironments 
~ ~ f-1 

Sustamable Systems for ~mall-Scale 
Farmers 

, r. ' Rural Agroenterpnses or Small~Scale 
Farmers 

Land Management 
Commumty Management of Natural 

Resources ill HIllSIde Watersheds 
Land Use and ItS EnVIronmental Impact 

"-

~h 

-
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OurGrop and 
Agroecosystem Focus 

CIAT cplJducts mterIlatIonal research on 
four commoruues that are Vltal for the 
pOOl beans cassava troPICal forages and 
nce Our work on the first three has a 
global reach wlnle that on nce targets 
J..atm Amenca and the Canbbean regton 

In Latm Amenca our research on 
natqral resource management IS orgaruzed 
largely on the baSIS of three fragile 
agroecosystems hIllSides forest margms 
and savarmas CIAT sCIentists also address 
key resource Issues m our crop research 
for AfrIca and AsIa 

Institutional Links 

CIAT IS part of an emergmg global system 
of agrl€ultural research and development 
whose strength depends not Just on the 
excellence of IndIVidual members but also 
on the energy they mvest m Jomt 
endeavOl s For that reason we work hard 
to build bes With other mstItutIons through 
research partrIershlps based on projects 

Our expandIng CIrcle of partners 
mcludes other mterna:honal centers 
natlOnal research InstItutes unIversItIes 
nongovernment orgaruzatlOns and the 
pnvate sector We work With them under a 
varIety of mnovatIve arrangements such 
as consortIa and networks at the local 
reglOnal and global levels Through 
strate@c alliances With advanced 
llshtutes we bung valuable SCIentIfIc 
expertIse to bear on the central challenges 
of tropIcal agnculture 

As a seTVlce to lis partners 'the .center 
prOVIdes vaned offenngs In tr~g and 
conferences and spemibzed seTVl~ijs m 

'i, , 
mfonnatIon and documentatIon 
commumcatIons and mfonnatlOn Systems 

Board of Trustees 

Robert D Havener (Charrman) US'1\. 
Consultant 

Gustavo E Gomez (Vlce-Chamnan) 
ColombIa 

Consultant 

Wallace Beversdorf USA 
Head R&D 
Novar1:ls Seeds AG SWitzerland 

L eernando Chaparro ColombIa 
DIrector General 
ColombIan InstItute for~the Development. of 

:>-1 ", SCIence and Technw.ogy FranCISCO Jose 
de Caldas (COLCIENCIAS) 

EhslO ContIm Brazil 
AdVlser to the PreSIdent 
Brazilian Agncultural Research Enterpnse 

(Embrapa) 

ChnstIane Gebhardt Gennany 
Research Group Leader 
Max Planck InstItute for Breedmg ~ 

Cofette M Grrmd France 
Professor 
National Instttute 'Of Agncu1t~e 

ParIs-Gngnon 

Antomo Gomez M Co):ombIa 
Mmlster of Agnculture~:,>-. 

-<~ 
Launtz Holm-Nlelsen~ Dep.ma,r'\ ~ 

Semor Speclalist III HIgh~r Ed~n and 
SCIence and Technology ~ ,. 

Human Development Department: ~..-:r 
WoddBank , ~ 

" 
Samuel JUtzl Swltzerland 
Professor UmversIty of Eassel Gennany 

MasashI Kobayasm Japan 
Project Leader Head 
BlO-Onented Technology Research 

Advancement InstItute {BRAIN} 

VIctor Manuel Moncayo ColombIa 
Rector NatIonal Umversity 

Bongtwe NJobe-Mbuh South Afnca 
Du ector General 
Na1:,LQpal De~artment of AgncUlture 

:l. 

SaIlluel Paul In€ha 
~ " " ChaInllan Pt:I!mc Affiurs Centre 

Annando SaIllper CofombIa 
CIAT Board ChaInllan Ementus 

" 
Grant M ScobIe New Zealand 
DIrector General CIAT 

Alvaro FrancISCQ Uflbe C 
ExeCUTIve DIrector ~ 

'" 

ColombIan Corporation JOr Agncultural ~ 

Research {C{)RPOfC£\! 
'! 

, ~ 

r 

-

-<~ 
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Paul L G Vlek. Netherlands 1 

Professor Georg-AugUl?ttJmversltyt~ 
Germany ~ 

l\1arttn S Wolfe UK , ... 
~Consultant " I", 

~ 

=Staff ,,' ~~~-

Management 
Grant M ScobIe DIrector General 
Jacquehne Ashby DIrector for R~search 

Natural Resources Management 
Jesus Cuellar. ExecutIve Officer 
Juan Antomo Garafuhc Fmanclal 

Controller 
Douglas Pachlco DIrector for StrategIC 

Planmng 
Rafael Posada Director for RegIOnal 

CooperatIon 
Aart van Schoonhoven D~ector for 

Research GenetIC Resources 
Chnstme Schreuder AsSIstant to the 

~ 

DIrector General 

Institutional Lmks 
Ann Braun EntomologIst and Project 

Manager 
Alfredo Caldas Coordinator 'l):aImng and 

Conferences 
Nancy Johnson Agncultural EconOI11lst 

(Rockefeller Research Fellow) 
,Kathryn Lamg ASSIstant Coordmat{)r of 

the CGIAR SystemWide Program on 
ParttClpatOry Research and Gender 
AnalYSIS (Research Fellow) 

LoUlse Sper1mg AnthropolOgIst 

* Left dunng the reportIng period 

~, , 

Crop Improvement ' ~"" 
Carlos Bruzzone, RIce at-eeder 

t ~""''' (Postdoctoral Fellow) }<"';, 
Carlos IgleSiaS Cassava Ereede).:. and 

~ 

Project Manager ' 
Cesar Ma{tmez Rtce Breeder (Consull;aqt) . ~ ~ 

John :Miles Forages Breede:('~ ': k! h 

~.r- :t } ~ 
Luis $an1nt Agnculturqi,EronOIll1st 
sht~eSmgli Bean Breeder 

~ ~ 

Ann Mane Thro CassaVa Breeder and , 
Ooordmator of the Cassava 
BIotechnology Network 

Malawi 
Vas Dev Aggarwal Bean Bleeder 

Thatland 
Kazuo Kawano Cassava Breeder" 

Uganda 
Howard Gndley Bean Breeder 

<I> 
" 

Agroblodlverslty 
Fen;.~do Angel MoleculartBlOloglst 

(Semor Research Fellow)'* 
Stephen Beebe "Germplasm Speclahst 
Damel Debouck GenetIc Resources 

Speciahst and Project Manager 
Martm Fregene Plant GenehcIst {Research 

Fellow} 
ClaudIa Lucero Guevara AgronoI11lst 

(AsSOCIate SCIentIst) 
RIg9berto fhdalgo AgronoI11lst (ASSOCIate 

SClen'tlst)* 
Carlos Lascano RUIlllnant NutntIoll1st 
ZaIda LentIm Plant GenetiCIst 
Alvaro MeJIa. BIOtechnQlogy SpeCIalIst 

(postdoctoral Fellow) -:: 
Wllham Roca BIOtechnology SpeCIahst and 

Project Manager ! 

Joseph Tohme GenetIcls' 

i" 
~ ;: 

1 
" 
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; ~ ,,~' Pest ana Disease Management 
~ ~~V~tP: Afi;uez p~t PathologIst 
f'~a Md~ Entmualoglst and 

""', 

~Coordmator 6~ Wlutelly IPM Project 
Antho~ Belloth "paSSdwt Ent~mologlst
, lplVI and Project lYIan~er 
~e Calvert. Molecular VrrolOgJst 
Cesar Cardona Bean Entomologrst and 

~ 

~ Project Manager -
~Fernando Gorrea Plant PathologIst and 

Project Manager 
Segenet Ke1emu plant PathologIst 
~J;'aJtciseo Mm:a1es VirOlOgist 
Damel Peck Forages EntomologIst 

(Postdoctoral Fellow) 
Lmcoln Smith Entomologlst (Semor 

Research FeI1ow)* 

BrazIl ~ 

Bernardo Ospma Trammg Coordmator 
(Sernor Research Fellow) 

Kenya 
John Ndentu .entomologIst (Research 
'~ Fellow) Africa HIghlands ImtIatIve 

Tanzania 
KwaSI Ampofo EntomologIst 
PyndJI MuklshI Pathologrst (Research 

Fellow) and Bean Network Coordmator 
for Eastern ann C-errlTal AfrIca 

Uganda 
Robin Buruchara Bean PathologIst 

Soils and Systems 
Edgar AmelZqUlta SoIl PhySiCist 
Edmundo Barnas P;od~Chon Systems 

SpecIalIst-Sorts (Research Fellow) 
Rupert Best Postharvest SpeCIalIst and 

Project Manager 

Myles FIsher EcopbySlQJqglSt~ (Consultant) 
Ar]an Gljsmah, Sou SC1entIst (Re~earch 

Fellow) 'r 

Fedenco Holmann Livestock SpeOlalIst 
Peter Kerndge AgrostologIst and Ff6Jecl 

Manager 
Idupulapatl Rao Plant Nul:ntlomst/ 

PhYSIologist 
Jerome RIbet Sou SCIentIst (ConsUltant) 
Jose IgnaCIO Sanz Productlon Systems 

SpeCIalIst (on sabbatlcalleave) 
Richard Thomas SOlI MIcrobIOfogIst and 

Prq}ect Manager 
Oswaldo Voysest AgIonolllist and Bean 

Network Coordmator for the Andean 
Zone 

Chnstopher Wheatley Postharvest 
Speclalist 

Brazd 
MIguel Ayarza SOlI ScientIst (Consultant) 
MIchael Thung Agronolllist (Consultant) 

Costa Rica 
Pedro Argel Forages Ag£onomist 

(Consultant) 

Guatemala 
RogelIo LePIZ Agronomist and Bean 

Network Coordmator tor Central Amenca 

Phibppmes 
Werner Stur Forages AglOnomist 

Thailand 
Remhardt Howeler Cassava Agronolllist 

-Uganda 
Sonna UaVld Rural E?oclOlogist 

~ - > .... 
Cary Farley AgrIcultural Geographer 
~ (Rockefeller Researchlellow) 

~ 

"'0- ~ 
Roger KIrkby. Agrononnst Project Manager 

and Pan-AfrIca Co~n~tor -
CharlesMTortmann Agrdoo~t 

Land Management 
". 

-"< 

Nathahe BeaulIeu, Remote Sensmg 
Specla1I.st (Research Fellow) 

Ruben Dana EsUadp. Agricultural 
Economist (Semor Researcli Fellow) 

Sartlue1 FU]lsaka, Agncultural 
AnthropologISt 

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

Peter Jones AgrIcultural Geographer and 
Project Manager* 

Edwm Bronson Knapp Sou SCientIst and 
Project Manager 

Gregorre Leclerc Remote Sensmg SpeCIalIst 
Helle Munk Ravnborg Rural Soclologist 

(Research Fellow) * 
Enc Ven«;jklaas TrOPICal EcolOgIst 

lResearch l"~ow)~ 
Douglas WhIte Agncultural EconomIst 

(Postdoctoral Fellow} 
Manuel Wmograd EnVIronmental SCIenust 

Honduras 
Hector Barreto Soil SCIentist 

Nwaragua 
Ronald Vernooy Rural SOCIOlogIst 

information 
Wilham Bell ChIef InformatIon Officer 

InformatIon Systems Umt 
ElIzabeth Goldberg Jiead InfonnatIon and 

DocumentatIon Vmt 
Nathan Russell Head CommumcatlOns 

Urnt 
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RiCa,t<io Unbe. 9omJ;ll.it~ imd, Net:W~:tlong 

}< ~ '0 :mngmeer (Researchtl(ellQw) , ~ , 
} !)- l<)- '-\- '* 

...., ~"~u:'t 1>" -d' 

Admbusua.wo:q,' " > , ~ ..r ~ ~ 
FabIQ1aAmacles, Head, 'In:t$::nlabQrun Staff I " 

~ ~ t ") ; 

d Adm:m:lstratl,.on l ~,he , 
"" "'- 1.t :f Jt~ 

-;;t Walter Correa Coormnator, Resea:tGb 
) l" -"\,.r .q:{t 

'" Serv:tces* 'j, I 

l:;uz Stella Daza Internal Aurutor 
Alfonso Dlaz Supenntendent 'FLeId 

Operahons 
SIbel Gonzalez, Head ProtectIon and 

Institutional Secunty ,\ 
~ Fernando Posada, Manager CIAT M1rupt 

Office 
Jorge Sara:vm Head Project Support Office 
Gennan Vargas Head Human Resources 

Staff of Other lnstJ.tutJ.ons 
Paul Calatayud Cassava,£ntomologIst 

"-" French InstItute of SClenti'lltl Research for 

\ 1Vhclnel HO;;gendg~ •• plasm spechhst, 
11 ' IPORI ' I,,', 

, ,-, .. ~ {t IX { 
\ Helle ({nudsen Docume.tit~!l:lQttSpecl<ihst 

lPQRI ,;: ,) IF ') ,'1" 
, ~y. ~~~ 
Jose Ra:nlrm Lasira" Pat'bplPglSt' and, 
ReglO~l' DIrector foN:h~ Ameo:c~ lie 

cr~ ~)h .. '¥ \... \"/: .t t 

Q1;"~up~ ,GRI~ * ,\ , \' "", t'!' 

fuli-l ~~<:-~~aan! A@;o~o!Ul-st, ~ 
Un:ni:VSIt;v of Hohenheim ' h 

bus Narro P1ant Breeder, C~ '" 
MIchel Vales RIce PafuolQgIst' ClRAD 
Valene VerdIer Cassava PatholOgISt 

ORSTOM 
DaVid Wllliams Genetic DIverSIty Semor 

SCIentIst IPORl 
Stanley Wood Techmcal Coorclmator, IAC 

Research Pnonty SettIng Project 
,~ International Food Pohcy Research 

InstitUte (IFPRl}/CIAT 
Nadme Zaklna Food Technologist CIRAD 

"" 

"'" 

Development and Cooperation (ORSXOML 
Marc Chatel Rice Breeder Center for .,. ~, 

InternatIonal Cooperation ill AgrIcultural 
Research for Development (ClRAD) 

BenOIt Clerget Mruze Breed~ 
InternatIonal Mruze and w;Q.eat 

n~iAM!.. Improvement Center (CliVliV~ IJ 0 , " 

Geo Coppens Plant Geneticrs~ CIRAD and 
"" the International Pl9;llt Genetic 

Resources Institute (IPGRI) ; 
• Carl()~ l)e Leon Mruze PatholOgiSt, 
{~C~ ~ 

Depi1'ti:fnesen Soil SCIentist 
I ; _.LH __ 
InternatlOnal FerUJJZt:r Development -
Center (IFDC) 

James GIbbons. Plant Breed~r Latin 
,. $.-:;<' '>. ~ 

AInencanand Caribbean Fund for II 

Irrigated RIce (F~ ~ \ 
L},ll@ Ouani1o* ~GenetI~ rhversity SClentI~t 

'? ,,~GRI ~ ~ 
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j~ ( Ot!atenia1a Guatemala 
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Hoit'tturas 
Hector Barreto 
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Coloma Patmrra EdrficlO Palmrra 
2do FIso frente Hotel Honduras Maya 
Apartado 12J,1O 
TegucIgalpa HondUras , 

" 4' 

~.'\ k 

i~ 

Phone (504JS21-862 391-431 or 391-432 

Fax t504}391-443 ~'" 
E-mail clathill@hondutel1ifi: 
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"" K'enetllReategUi " 
Eduardo gel hgU1la 393 
Casilla Postal 558 " 
Pueallpa, U<:ayalI Peru 
Phone (51-64)577573 
Fax {51-64}5nas4 
E-mau r kenefu@~gnet Com 
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Kenya y ~.p-4g~ (63.:'~8-1926 or 844-3g51 
John Ndentu 
Afnca HIghlands lrilUahie-CIA1' 
KARl RegIOnal Resear-oh ~~"
PO Box 169 
Kakamega Kenya a;: 
E-mail clat-kenya@tt sasa~ep no 
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MalaW! 
Vas 'Dev Aggarwal 
CI{\eT-Malq.Wl 

Chit~dze Resem. eh Statton 
~ '" 
PO Box 158 
LIlongwe, Malawi 
Phone. (2€?~22-851 or 7~-2Q4 
Fax (2651782-835 ~ 
E-mail :::ciEI:t-mala'YI~~et com 
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'\} 

Fax ~2)891-1292 or ~,,8470. 
E-mail w stu~Qgnet eOlil ~ 
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TanzanIa 
'Fyndjl MukIslu and Kwasl Ampofo 
Sehan AgrIcultural Research InstItute 
Bo:x;2Z0! "', 

>1'= 
Anlsha Tanzarua 
Phone (255157-2268 
Fa,r (255}57-8558 or 8264 
E-mail mat-tanzania@cgnet com 
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Fernando Posada 
CIAT-Miami 

.. 

",> 
t. , 

1380 N W 78th Ave 
MIann FL 33126 USA 
Phone (1-305)592-9661 
Fax (l-305)592-9757~ 

, E-~ K posada@cgnet com 
J#' ' ],'h:' ~ , 

, ~ I {,,!.( 
"'il ~ <:t. I .r" 

'$l '''l.i! A jl' 

"",,- \!, 
, 
~ , 

, 

I ,,' 

M 

* 

-. 
'.., 

--."--,...-.a. 

;;:-"l..-'Ot-4~ ~ 
.?' -:I" -J iZl--

"'l 





,-

The Power of Perspective 

The ram stopped m November 1997 m 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 nver to fIll plastIc contaIners WIth water for theIr daIly use 
One plant contInued to tnumph above the drought the tropIcs' 

unIversal crop for poor people, cassava 

Tomas Fontalvo, a farmer near the communIty 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 tnals The plants In hIS plots contaIn genes of 
cassava from ASIa, Mnca, and elsewhere In LatIn Amenca Each 
neat sectIOn has traIts that could help researchers and farmers 
shape cassava to the punIshIng enVIronment of northeastern 
LatIn Amenca and to potentIal changes In market demand 
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