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PROJECT SB 2 

A ProJect Overv1ew 

ProJect Descnphon 

CONSERVATJON AND USE OF TROPICAL GENETIC 
RESOURCES 

Goal To contnbute to the sustamable mcrease of producllv•ty and nutntwn of mandated 
and other pnonty crops and the conservatwn of agrob•od1verslly 

Objechve lntegrate genom1cs and cellular technolog1es wtth breedmg and the 
conservatwn of gen elle resources to 1) Conserve charactenze and enhance the gen elle 
d1versJty base needed for future development 2) tmprove the nutntwnal quahty of crops 
ach1eve and sustam a contmuous yteld mcrease to meet the food needs of a raptdly 
growmg populallon and 3) 1mprove the hvehhood of the rural poor who have not 
benefited so far from the technolog•cal advances 

Importan! Assumphons Pro acllve part•c•pallon of CIAT NARS and NGOs 
agncultural sc1enhsts bwlogtsts and development personnel 

Target Ecoregwn Worldwtde serv1ce but spec1al focus m developmg countnes of Latm 
A menea and Sub Saharan Afnca 

Benefic1anes and End Users Small farmers ofLatm Amenca Sub Saharan Afnca and 
Southeast As1a W11l use dozens of germplasm accesswns conserved by the gene bank as 
such or after •mprovement through btotechnology tools Sources of d1sease and pest 
res1stance wlll be •denllfied for curren! and future efforts m germplasm enhancement and 
plant breedmg Natwnal programs wlll have the1r na!lonal collecttons restored 

Collaborators 

AfrzcaNARS 
DRC Mvuazt Research Center (INERA) Ghana Crop Research Ins!ltute (CRI) 
Kumas1 Kenya Umvers1ty of Natrob• MalaWJ Chltedze Research Statwn Malaw• 
N1gena Nallonal Roo! Crops Research lnslltute (NRCRI) Inslltute for Agncultural 
Research and Trammg (IAR&T) !hadan Rwanda ISAR Tanzama Agr•cultural 
Research Inslltute (ARI) Uganda Namunlonge Agncultural and Ammal Research 
Inslltute Kampala Medtcal Bwtech Laboratones Kampala 
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Latm American NARS cmd Umversllies 
Bohv1a CFP Centro Fltogenellco Pa1rumam Braz1l Embrapa Cenargen Embrapa 
CT A Embrapa CNP AF Embrapa CNPMF Umvers1ty of Campmas Colombm 
Cemcana Cemcafe Umvers1dad Javenana CIB COLCIENCIAS Colomb1an Mm1stry 
Agnculture and Rural Development Corpmca Corporac1on Bwtech Colomb1an 
Natwnal Bwsafety Councd FEDARROZ ICA lnshtuto Humboldt UmAndes 
UmValle Umvers1dad Nacwnal at Palm1ra and Bogota Umvers1dad del Tohma Chile 
INIA REDBIO Costa R1ca Umverslly of Costa R1ca Cuba INIVIT Domm1can 
Repubhc IDIAF Natwnal Bean Programs of the (INIAF) Ecuador INIAP 
Umvers1dad Catohca Honduras Zamorano Mex1co Umvers1dad Autonoma de 
Mex1co INIFAP N1caragua Mm1steno de Agncultura Peru INIA Venezuela 
Centro Tecnolog1co Polar S1mon Bohvar Umvers1ty 

Colombw NGOs 
CEGA FIDAR PBA REDBIO Colomb1a Latm Amenca Small Farmers from Pescador 
and Tierradentro Cauca Cauca farmers assoc1alion Parque del Software Cah 

Colombia pnvate sector 
Corn product Barranqmlla Agrob10s Bogota LIMSYS Cah DA T ABIO Cah 
Syngenta Cah 

AswNARS 
Chma Academy of Agncultural Sc1ences (CAAS) SCIB Indta Central Tuber Crops 
Research lnslltute (CTCRI) Th1ruvananthapuram Kerala Tbadand Rayong F1eld 
Research Center 

Bwd1vers1ty Inst1tutes 
Colombia Instituto Humboldt Costa R1ca lnb10 Mex1co Conab10 US Sm1thsoman 
Museum ofNatural H1story 

Advanced Re~Larcfl lnstllutes 
Austraha Center for Apphed Molecular Bwlogy m Internatwnal Agnculture 
(CAMBIA) Europe BelgiUm Umvers1ty of Ghent Denmark Umverslly of Aarhus 
France CIRAD Genoplants IRD INRA Umverslle de Perp1gnan Germany 
Umvers1ty of Fre1burg Umvers1ty of Hanover Umvers1ty of Hohenhe1m Federal 
Bwlog1cal Research Centre for Agnculture and Forestry (BBA) Netherlands PRI 
Wagenmgen Sweden USLU Uppsala Sw1tzerland Umvers1te de Geneve ETH UK 
Umvers1ty of Bath Japan JIRCA Tsukuba Umted States Clemson Umvers1ty 
Cornell Umvers1ty Danforth Center Kansas Sate Umvers1ty Lou1s1ana State Umvers1ty 
M1ch1gdn State Umvers1ty Ndllonal Center for Genome Research (NCGR) Oh10 State 
Umvers1ty Penn State Umvers1ty Rutgers Umvers1ty Sm1thsoman Molecular Systemat1c 
Lab Umvers1ty of Nebraska UmversJty of Puerto R1co Umvers1ty of Ch1cago USDA 
Plan! Smls and Nutnt1on Lab al Cornell Umvers1ty USDA at Chddren Hosp1tal Baylor 
Umvers1ty USDA Soybean Genom1cs al Beltsvdle Y ale Umvers1ty 



Regwnal networks 
ASARECA SACCAR AfNet ECABREN and SABRN (Afnca) SIGTTA (Central 
Amenca) REDBIO (Latm Amenca) CA TIE and EAP Zamorano (Central Amen ca) 
Cassava B10technology Network (CBN LAC) FLAR CLA YUCA 

CGIAR and /lltematwnal orgamzatwns 
CIP CIMMYT F AO IAEA !CARDA ICRISA T IFPRI liT A IPGRI IRRI TSBF 
WARDA 

CGIAR Challenge Programs 
HarvestPlus Generat10n Challenge Program 

CGIAR system hnkages Savmg BJOdJversJty (40%) Enhancement & Breedmg (40%) 
Tra111111g ( 15%) lnformallon (5%) 

CIAT project hnkages Jnputs to SB 2 Germplasm access10ns from the gene bank 
proJect Segregatmg populat10ns from crop productlVIty proJects Charactenzed msect 
and pathogen strams and populatlons from crop protect10n proJects GIS serv1ces from 
the Land Use ProJect Outputs from SB 2 Management of Des1gnated Collectlons (gene 
banks) genetlc and molecular techmques for the gene bank crop produchvity and smls 
(mJcrobial) proJects Identified genes and gene combmat10ns for crop productlVIty and 
protect10n proJects Propagat10n and conservat10n methods and techmques for gene banks 
and crop productJv!ly proJects lnterspeclfic hybnds and transgemc stocks for crop 
productlVlty and IPM proJects 

ExplanatiOn of any ProJect changes (w1th respect to prev10us MTPs) The project 
takes mio account the recen! changes mtroduced by the Intemat10nal T reaty on Plan! 
Gene!Ic Resources for Food and Agnculture New collect10n efforts may now be poss1ble 
for cassava and beans w1th agreement w1th the countnes Tropical forages do not 
however enJOY facJhtated access status so distnbutlOn and conservat10n of forage genet1c 
resources reqUires bilateral negotiations on a country by country bas1s 
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B ProJect Fundmg 

Budgetmg 2004 2008 

Year 2004 2005 2006 2007 2008 
US Dollars 6 081 6 909 6 854 6 891 6 729 (m1lhons) 

ACTUAL EXPENDITURES 2005 

ProJect SB 2 Conservatwn and Use of Tropical Genetlc Resources 

Source Amount US$ Proportwn (%) 
Unrestncted Core 335 933 4% 
Restncted Core 29 719 0% 
Colombia 
European Commission 963 606 12% 
Sub total 1 329 258 17% 
Specml ProJects 6 024 038 76% 
GeneratiOn Challenge 603 704 8% 
Program 
Total Project 7 957 000* 100% 

* lnclude Funds to Nat10nal Programs m Partners 

ACTUAL EXPENDITURES 2005 

Hanest Plus Challenge Program 

SO URCE AMOUNTUS$ PROPORTION (%) 
Unrestncted Core o 0% 
Restncted Core o 0% 

o 0% 
Sub total o 0/ 

Restncted ProJects 1 2047731 100% 
Total ProJect 2 047 731 100% 
1 lncludes only funds 1mplemented by CIAT 
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C CIAT 882 ProJect Log Frame (2006 2008) 

CIAT Pro¡cct SB 2 Conservat10n and Use of Tropocal Gcnetoc Resources (2006 2008) 

Outputs Intended User Outcome lmpact 
Genomes ofwold and Breeders agronomosts and Productoon or breedmg Farmers hve\ohoods are 
cultovated specoes of other crop sc1ent1sts workmg methods are more effic1ent as nnproved by mcreased crop 
mandated and non mandated onl usmg these crops and compared to prL voous years productovoty by producmg 

OUTPUT 1 
crops and of assocmted assocmted orgamsms Vanet1es w1th unproved or new crops for mche markets 
orgamsms are charactenzed novel traus are produced and or by usmg varoetoes that 

adopted requ¡re less pest1C1des or 
costly mputs 

Genome wode PCR base d 
markers (SNPs CA Ps) 
developed for beans and 
cassava 
Scahng up of markcr 

assosted estabhshed foo nce 
bean and cassava 

Marker ass1sted select10n for 
multople traots omplemented m Better understandmg of 
beans nce and cassava 

ARJs and NARS m Latm 
genet1c structurc of d1verstty 

Output Targcts 2006 
Target genes for drought 

Amenca and Afnca w1th 
of specofic crop gene pools 

odentofied and tested m beans Identtfication of molecular 
Useful genes and genes 

capacoty for markeo work 
markers for marker ass1sted 

combmatoon odentlfied and selectton 
mapped for hogh oron and zmc 
bean Iones 

Introgress10n lmes f10m nce 
mterspectfic cwsse~ 
developed 

Places ofbean domest1catton 
and races/ genepools 

---··-·--
Lodentofied 
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Outputs lntended User Outcomc lmpact 
1 

Lab lnformatton Manabement 
System (LIMS) tmplemented 
forMAS and molecular 
btology actlVItles 
Allele numng mi\ \llul m Breeders and crop genetiCISts Breeders and crop genetiCISts 

ntu col!ecttons of wlid and conservatiomsts dealtng and conservatiomsts deahng 

Output Targets 2007 
relattves ofbeans and wtth these crops and thetr wtth these crops and thetr 
cassava for genes oftralts of wtld relattves wtld relauves are better 
econonuc Importance mformed about allehc 

nclmess and tts posSlble 
economic stgmficance 

BiomformatJcs tools Breeders and crop genetJCists Breeders and genettcists can 
developed for data mmmg m use sequence data generated 

Output Targets 2008 relauon to gene funct10ns for on tratts of economic 
tratts of economJc ¡mportance tmportance m beans cassava 

nce and 81 a c/u mm 
Genomes modlfied genes and Breeders and crop genettciSts Breeders and crop genetJCJSts Better vanetles requ1rmg less 
bene combmatwns used to worldwtde workm., on these ha ve access to unproved !mes expens1ve mputs are made 
broaden the genettc base of crops and relattves and genettc stocks and avaliable to NARS and 
crops (bean nce and cassava) benefit from mcreased farmers resultmg m gams of 

OUTPUT2 and forage spectes knowled.,e about gene producttvlty env~ronmental 
(Brach¡ar¡a) functton/ re.,ulatton sustamab!ltty and m soctal 

benefits 

Effictenctes for genettc Rtce genehctsts and breeders Rtce genettCISts and breeders 
transfonnat10n for beans and around the world but ha ve a better understandmg of 

Output Targels 2006 cassava 1mproved parttcularly m ARis regulat10n of genes 

Genes constructs for t1a1ts responSlble for yteld and plant 
related to_j)lan! dtSease- arch1tecture 
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Outputs Intendcd User Outcomc lrnpact 
msect res1stance plant stress 
and nutnt1onal tralts obtamed 
for transformatwn zn beans 
nce and cassava 
T DNA 11ce 1 O 000 mutan! 

collectlons charactenzed 
under field condtttons 
Transgemc events tested ARI and molecular b10logtsts 810c;;afety authonttes ha ve 
under green house b10safety breeders tecluucal mformat10n about 

Output Targcts 2007 
condttJons Bwsafety authonties ofLatm nsk of gene flow (mtenstty 
Gene flows m nce and beans A menea locat10n perststence) for 
documenled m farmers fields better dects10n makmg 
m parts of Latm A menea 
Transgemc hnes of mandated Cassava and nce breeders at Cassava and forage brecders 
ctops generated wtth dtfferent CIA T and m partner at CIAT and m partner 

Output Targcts 2008 
constructs agamst bwtlc (e g countnes countnes have access to 
Bt) and abtoUc (e g DREB) matenals w1th novel genetlc 
stresses dtvers¡ty to start new breedmg 

actiVIttes 

lncreased effictency ofNARS Breedmg programs Breedmg programs lmproved vanet1es ra1se 
breedmg programmes by btodtveTSity mstltuttons bJOdlVCTSJty tnStltUtJOOS a,ncultural producttvlty and 
usmg btotech tools concemed by btosafety tssues concemed by btosafety tssues reduce envJronmental!mpacts 

OUTPUT3 extenston tsts rural health extens10msts rural health sooner than otherw1se would 
centers centers make a w1der use of have occurred 

btotech tools developed/ 
tmproved by CIAT 
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Outputs Jntcnded Uscr Outcome Jmpact 
Low cost raptd propagatton Brledtn!:, programs m Lattn Colomb1an mstJtut10ns 

systems tmplemented at small Amenca and East Afnca and concemed by btosafety tssues 
sea le and commerclallevels bJOdlversity mstttutiOns cons1der data and techmcal 

Output Targets 2006 
of cassava and other htgh concemed by btosafety tssues mformatiOn generated by 
value crops C!A T and partners 

Jmproved capactty of 
Colombtan NARS to deal 
wtth b10safety 
Trammg on MAS has been Breeders and breedmg Breeders and breedmg 
provtded lo severa! country probrams m developmg programs m developmb 

Output Targets 2007 partners m Latm A menea and countnes countrtes adopt MAS 
Afnca techmques used/ tmproved by 

C!AT 
lnformat10n package Breeders extens10msts rural Breeders extenstomsts and 
dehvered to NARS m Latm health centers rural health centers take 11110 

Output Targets 2008 Amenca and Afnca about account the btOforttfied crops 
btOforttfied crops produced by the 

BtoforttficattOn CP 
Bean cassava and forage C!AT commodtty proJect and Partners and any other pubhc lncreased and more stable 
germplasm col!ecttons externa! users around the or prtvate mstuut10ns use agncultural producttvtty wtth 

OUTPUT4 
multtphed and thus avat!able world namely m Afnca can C!A T destgnated germp!asm less negat1ve env1ronmental 
restored and safely duphcated have access to charactertzed m own research and tmpacts 
Germplasm conservatton and vtable samples at any development 
methods tmproved time 
25/ of C!A T destgnated C!A T prOJects 111 Lat111 Partners namely 111 Afnca 

germplasm has been Amenca and East Afnca and mercase the matenal scope of 
regenerated recently externa! users have access to a thetr research conservatwn 

Output Targets 2006 
301 of germplasm requests wtder set of dtverstty fot and development work 

are handled through a user further studtes 
fnendly 
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Outputs 1 ntended U ser Outcome lmpact 
1 

mte1 face at CIA T webs1te 
Slow growth m VItro 

protocol developed for palms 
1 

and fnuts of economtc 
Importance 
25/ of deSignated germplasm CIA T projects and extemal 
IS documented at CIA T users ha ve dtrect munedmte Wtder use of des1gnated 

Output Targets 2007 webslte access to germplasm germplasm beca use of lts 
) 1 of des1gnated germplasm mformatton for use and web based documenrauon 
mcluded m the DNA bank research 
13ean and forage collectiOns (secunty backups are not Other nat10nal genebanks are 

Output Targets 2008 
safely duphcated at mtended for use) also makmg secunty backups 
CIMMYT and cassava at oftheir collectiOns 
CIP 
NARS strengthened m the Nat10nal genebanks botan1c NARS and nauonal lncreased a0 ncultunl 
conservatton and ut1hzatwn of gardens biOdiversity genebanks adopted new productiVIty and reduced 

OUTPUT5 
sets of agrob10divers1ty mstttutes umverstty conservatJOn methods and envtronmental 1mpacts 

departments workmg m make greater use of genet1c 
conservat10n/ utthzauon of resources for crop 
agrobtodiversJty 1mprovement 

Genebank handbook Nat10nal genebanks botamc NARS and nallonal 
produced m Enghsh and gardens biOdJversJty genebanks across Latm 

Output Targets 2006 Spamsh mstttutes umverstty Amenca and Afnca use the 
departments runnmg sorne L \ handbook 
sJtu conservat10n fac1hty 

Pub he awareness products for Natwnal genebanks botamc Natwnal genebanks botamc 

Output Targets 2007 
mst1tuttons workmg m eJ. Sllll gardens gardens have matenal to 
conservat10n explam their work 
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Outputs Intended User Outcome lmpact 
D1stance educauon present1al NARS dealmg wtth aspects of Personnel tramed and/ or 

Output Targets 2008 
courses run conservat10n/ utthzat1on of updated m conservauon 

germplasm collectiOns methods (e g DNA bank) 

Strengthenmg Stressed Seed NGOs and UN Agenctes Personal mvolved m makmg Strengthenmg (rather than 
Systems durmg Emergency mvolved m cns1s response assessments related to seed undermmmg) of seed 

OUTPUT6 
and Recovery secunty assessment and systems----<lurmg cnSts 

mtervent1ons have clear set of penods and hence enhanced 
tools to tmprove pract tce contnbutton to food secunty 

Development of Seed NGOs and UN Agenctes Targetmg of emergency 
Output Target 2006 System Secunty Assessment mvolved m cnsts response agncultural atd to meet real 

(SSSA) Tools user needs 
Clanficat1on ofthe efTects on NARS and UN Agenctes ldentlficatlOn of bener seed 
Longer term Seed Atd mvolved m both emergency systems development opttons 

Output Target 2007 
Ass1stance-so as to glllde and developmental response for most vulnerable 
chromc stress response populattons ( 1 e those 
(model country Ethtopta) recetvmg atd on repeated 

basts} 
Apphcat10n of more effechve NARS NGOs and UN Matchmg of seed system 

Output Target 2008 
response opt10ns m both acule Agencies mvolved m support to problem 
and chromc stress seed system Agncultural Reconstructton tdenttficatiOn m vanety of 
scenanos and Development stressed seed system contexts 
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D Curren! SB 2 IU\eshgators D1sc1phne pos1t1on and t1me fractwn 

T1me 
N ame DISCipline dediC'liiOn% 
Beebe Steve Bean Breedmf[ 

30 

Bellott1 Anthony Cassava Entomology 20 
Bla1r Mathew Bean Genellcs and breedmg 70 
Ceb11Ios Hcman Cassa\ a Brcedmg 40 
Chavarnaga Paul Transgenes1s Cassava lOO 

Debouck Dame! Head Genellc Resources Botan y 20 

Fregene Martm Cassava Genetlcs and breedmg 60 
Ish1tam Manabu Molecular 810log1st lOO 
Lentm1 Zmda Transformallon of nce and 80 

tropJcal frmts 810logy/Genet1cs 
Loneux Mathtas Rtce Genellcs and 50 

810technology 
Martmez Cesar Breedmg 49 
MeJJa Alvaro Cell Btology lOO 
Alonso Gonzalez Troptcal frmts lOO 
Sperlmg Lomse Seed S ystems 20 
Tohme Joe Genomtcs ProJect manager lOO 

E H1ghhgts of outputs 

Staff Changes 

To remforce CIAT acllvtlles m b10forttficat10n the proJect htred Dr Helena Pachon as 
a nutnttomst workmg as part of AgroSalud the CillA funded proJect on b10forttficat10n 
m Latm Amenca Dr Pachon has a PhD m nutntJOn from Comell Umversl!y wtth a wtde 
expenence m pubhc health mterventlon m Central Arnenca and Peru Dr Pachon wtll 
bnng a umque pubhc health and nutnl!on perspec!lve to CIAT aclivtlles Dr Pachon wtll 
JOm CIAT m Apnl2006 Dr Pachoms a US ctllzen 

Dr Alex Garc1a was htred m Nov 2005 as a post doc m btomformallcs for one year to 
asstst the team m thts strategtc area Dr Ganca ts a Colombta cttezen 

Team member recetved the followmg awards 

Aranzalez E Thes1s awarded as mentonous by the Umverstdad Franctsco de Pauta 
Santander Cucuta ColombJa for the degree of Engmeer of Btotechnologtcal Producl!on 
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ArcJa Moreno Kthany Andrea B Se Tests Evaluacton del flUJO de genes desde una 
!mea transgemca de arroz (Oryza saliva 1 ) resistente al vtrus de la hoJa blanca hacta sets 
btottpos de arroz roJO (Orvza saliva f spontanea) Umvers¡dad del Tohma Programa de 
Btologta !bague 2005 Tests Mentona 

Beltran Jesus Alonso 2005 BSc EvaluaciOn Molecular de Plantas Transgemcas de 
Yuca Mamhot esculenta (Crantz) Medtante ReacciOn en Cadena de la Pohmerasa (PCR) 
en Ttempo Real Umverstdad del Tohma Colombta Tests Laureada 

Florez Varon Juan Carlos B Se Tests Evaluacton del fluJo de genes desde la vartedad 
purpura de arroz ( Oryza saliva L ) hacta sets btollpos de arroz roJo ( Oryza sat1va f 
spontanea) Umverstdad del Tohma programa de biOlogta !bague 2005 Tests 
M entona 

González R 1 and the SB 01102 Project Gene flow for assessmg the safety of 
btoengmeered crops Outstandmg Team Year Award for 2004 at CIAT 

González Torres R 1 O Toro M Carvajal & D G Debouck 2005 Presencia de 
compleJOS Stlvestre Malez Culttvo de Phaseo/us vulgans L en Costa Rtca y BollVla 
utJhzando marcadores de ADN nuclear y cloroplasttco V SIRGEALC StmposiO de 
Recursos Genellcos para Amenca Latma y el Cartbe November 23 25 Montevtdeo 
Uruguay Best Poster Award 

Pmeda Rosana M Se Thests FlUJO de genes desde arroz transgemco al arroz maleza 
Umvers1dad Nac10nal Sede Medellm Abnl 2005 Tests Mentona 

Tolino A P & C Ocampo Award at the Profess10nal leve! for the research work 
Introgreston del acervo mesoamencano en el germoplasma de la habichuela Phaseolus 

vulgans L culuvada en los centros secundanos de domestJcaciOn IX Congreso de la 
AsoctaciOn Colombiana de FltomeJoramtento y Producc10n de Culuvos Palmtra 
Colombta 11 May 2005 

F Overall vtew of the SB 2 proJect 

The proJect has contmued tts effort m fund ratsmg and has lead successfully severa! 
proJects m the areas of abto!Jc stress and btofortdicatiOn Overall the proJect has pursued 
all three outputs outlmed m the MTP 

Output 1 Genomes of w1ld and culttvated spectes of mandated and non mandated 
crops \assoc1ated organtsms charactenzed 

Output 2 Genes and genes combma!Jon made ava¡lable for broademng the base of 
mandated and non mandated crops 

Output 3 CollaboratiOn wtth pub he and pnvate partners enhanced 
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Only the followmg ach1evement for 2005 are summanzed 

Race structure m common beans determmed With mJcrosatelhte markers 

The m1crosatelhte markers we have developed at CIAT have g1ven us the opportumty to 
d1ssect genet1c d1versl!y m common bean on a larger scale and lo a finer degree than has 
ever been poss1ble before The most polymorph1c and rehable SSR loc1 have been 
Jdenllfied based on a m1cro core of 44 CIAT parents and evaluatwn of !50 microsatelhte 
markers A manuscnpt was prepared on the d1scnmmatwn power and allehc d1versl!y 
values for all these m1crosatelhte markers and ws accepted m Theorellcal and Apphed 
GenetJcs The research was the bas1s for marker selectwn m addJtJOnal d1verslly stud1es 
carned out or fimshed dunng the year Two notable stud1es that were part of MSc 
degrees at the Umv Nac1onal extended the evaluallon ofthe loe¡ by testmg the rehabll1ty 
of 30 to 50 m1crosatelhte markers m detectmg race structure m common beans In these 
stud1es a total of 120 genotypes were selected to represen! the three races present m each 
of the gene pools of common bean (Andean and Mesoamencan) and race structure 
analys1s showed that commercJal seed class was a good pred1ctor of race structure and 
was better than morphologJcal d1fferences at d1stmgmshmg races As a result the 
pnnc1pal dJVISIOns m common bean can be descnbed as Durango Jahsco Mesoamenca 
Nueva Granada and Peru Races Chile and Guatemala appear to be adm1xtures of new 
alleles perhaps from WJ!d bean mtrogresswn Another mterestmg result was the findmg 
that for m1crosatelhte markers allehc dJvers1ty IS h1gher m the Andean gene pool than m 
the Mesoamencan gene pool a reversa! from prevwus stud1es w1th other types of 
markers wh1ch w11l allow the use of m¡crosatelhtes lo a greater degree to mvesllgate tral! 
mhentance m the Andean gene pool In parallel w1th !he work on race structure we are 
analyzmg data for the m1crosatelhte evaluatwns of the Andean and Mesoamencan core 
collectlons (350 genotypes each) and the nallonal or CIA T collectwns for BoliVIa Braz1l 
Chma Colombia and Cuba wh1ch were conducted as part of the Generatwn Challenge 
Program A pubhcatlon on the Colomb1an collectwn has been pubhshed and a 
mansucnpt has been prepared for the Mesoamencan races We hope to use th1s 
mfonnatwn for assoc1atwn mappmg stud1es and to gmde evaluatJon of other natwnal 
collectwns espec1ally m secondary centers of dJvers1ty such as Afnca and As1a 

N e" genetlc markers for marker ass1sted selectlon of common beans at CIA T 

Marker ass1sted selectwn 1s a pnonty m the bean breedmg program because of the large 
number of segregants screened and the d1verse array of bw!lc and abJo!lc hmllatlons 
bemg tackled Unt1l recently all marker ass1sted selectwn m common beans was done 
w1th SCAR markers In th1s year s annual report we descnbe the development of CAPS 
(Cleaved Amphfied Polymorph1c Sequence) markers for Apwn godmam res1stance and 
the screemng ofm¡crosatelhtes for selectmg gemmiVJrus res1stance genes In addl!wn we 
evaluated COS (Conserved Orthologous Sequence) markers for use m mappmg of 
drought QTLs Th1s bmlds on expenence w1th low phosphorus tolerance wh1ch 1s a tra1t 
we ha ve completed a senes of QTL stud1es for and wh1ch ha ve been pubhshed m three 
consecutlve art1cles m Plan! and Soll Joumal of Functwnal Bwlogy (2004) and Crop 
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Sc1ence (2005) Wh!le dJversifymg the types of markers m use at CIAT we contmue to 
vahdate SCAR markers m practica! real hfe plan! breedmg situa!Ions Notable for th1s 
year was the collaboratwn w1th Umv NaciOnal where we have mtrogressed the be 3 
res1stance gene for BCMV and the Ca 4' and Co 5 res1stance genes for anthracnose mto 
large red seeded chmbmg beans for the Colomb1an market The combmatJon of markers 
was found to work well for chmbmg beans especJally for a shuttle breedmg program 
between CIAT and Umv Nacional that JS part of a Colciencias funded proJect In th1s 
proJect marker assJsted selec!Jon and phenotyp1c screenmg m both field and greenhouse 
Sites IS provmg to be complementary and effic1ent Two MS e students have been 
tramed from the Umv NaciOnal as part of th1s proJect and are formmg part of a cadre of 
local practJcwners of marker ass1sted select!On both WJ!hm the academ¡c and pubhc 
sectors bUJ!dmg on work we d1d m the prevwus two years With CORPOICA 

EvaluatJOn of nutntwnal quahty tra1ts m common bean 

Th1s year we report on methodologies we have developed for evaluatmg two an!J 
nutnents (tannms and phytates) m common beans from d1fferent commerc¡aJ seed classes 
and among parents of QTL mappmg populatwns In the case of tannms we developed 
separate cahbratwn curves for tannms Isolated from each commercial seed class We 
then apphed the cahbratwn curves to evaluate genotype x env1ronment mteractwn of 
total soluble and msoluble condensed tannms m Andean breedmg !mes grown at three 
locatwns m Colombia Wlule locatwn effects were found locatwn x genotype 
mteractwns were not s¡gmficant Furthermore genotyp1c d1fferences m average total 
condensed seed coat tanmns seemed not to be due to the genotype s seed color With red 
mottled and large red seeded vanehes havmg similar vanabiiity for tannm Fortunately 
breedmg for h1gher mmerals m the NUA h1gh mmeral Andean !mes seems not to have 
mcreased tannm levels Th1s IS Importan! smce these red mottled genotypes have been 
promoted and Widely tested m Colombia Bolivia and Eastem and Southem Afhca The 
NUA !mes are also the bas1s for a bwefficacy tnal With Uruv del Valle where they w¡ll 
be g1ven to pre school ch1ldren m a feedmg program m Cah As part of th1s proJeCt we 
have mcreased the amount of NUA seed to approx1mately 1 ton of gram both for 
dJstnbutwn and for the feedmg tnal In terms of seed phytates evaluated for a set of 
mappmg parents grown under h1gh medmm and low soii phosphorus the h1ghest 
accumulatmg genotypes were the P meffic1ent genotypes such s DOR364 wh!le the 
lowest phytate content were found m seed of the P effic1ent genotypes G2333 and 
G 19839 Th1s has been observed prevwusly m stud1es of low P tolerance where under 
low P condltions effic1ent genotypes produce a larger amount of gram for a g¡ven amount 
of sml P In th1s study the same genotyp1c d¡fferentJatiOn was observed under both 
medmm h1gh and even low sml P levels especially for the genotype DOR364 although 
mterestmgly Gl9839 had h1gher phytate content m the medmm P than m h1gh P unhke 
G2333 that had h1gher phytate content m h1gh P compared to the medmm P treatment 
Our final goal With the tannm and phytate mformatwn 1s to better understand how to 
breed common bean for better nutntwnal quahty So far breedmg has been w1th the goal 
ofh1gher romeral accumulatlon (see th1s year s annua\ report secuon on the development 
of the NUA !mes) but m the future we may try to reduce ant1 nutnent content However 
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the results presented th1s year md1cate sorne of the difficulties that may be found With 
reductwn of tannm or phytate levels 

Effic1ent protocol for 1solatwn of m1crospores m cassava developed 

Cassava IS one of the most Importan! calone carbohydrate sources m the trop1cs adapted 
to a broad range of env1ronments mcludmg tolerance to drought and acidic s01ls Th1s 
Importan! staple food for subs1stence farmmg IS also becommg an Importan! raw source 
for mdustnal apphcations worldw1de Cassava breedmg IS cumbersome and meffic1ent 
compared to other crops Efficient breedmg 1s needed to mamtam cassava s 
competitiveness respect to other commodities The meffic1ency m cassava breedmg 1s 
mamly due to 1ts h1ghly heterozygous nature and mbreedmg depresswn affectmg the 
select10n of early generat10ns of breedmg matenals m rephcated field tnals The m vllro 
productwn of doubled hapl01ds (DHs homozygous) hnes would serve as a basehne for 
the development ofpopulat10ns allowmg the ¡denllfical!on ofvaluable recess1ve trmts and 
prov1dmg the opportumty for the mcorporat10n of molecular tools Th1s proJect seeks the 
development of an m varo protocol for the generat10n of doubled hapl01ds from cultured 
anthers or m1crospores v1a androgenes1s estabhshmg a suitable model system for 
d1fferent ecotypes of cassava Th1s Imllative IS bemg financed by the Rockefeller 
Foundatwn New York ZIL Sw1tzerland and CIAT Results and deta!led mformatwn are 
found m SB2 Reports from 2004 and 2005 Smtable genotypes for the development and 
standardizaiion of a protocol to generate doubled haplo1ds m cassava were Idenllfied after 
a pre select10n/ evaluatwn of 45 genotypes representmg broad env1ronmental adaptatwn 
accordmg to the CIAT breedmg program One of the mam bottlenecks affectmg 
m1crospore culture m cassava was elucidated wh1ch mcludes obtammg h1gh y1eldmg 
homogenous m1crospore suspens10ns allowmg culture at 105 cells/ml A methodology for 
VIabihty momtonng dunng m1crospore IsolatiOn and the standard¡zallon of protocols for 
selectmg opllmal plan! donor and l!ssue w1thm the plan! were estabhshed Low 
temperature has been proven to be a crucial factor for keepmg viabihty of cassava 
m1crospores dunng the flower bud harvest and IsolatiOn process Factors were Identified 
allowmg an effective flower bud sh1pment for collaborallon abroad M1crospore 
separat10n usmg Percoll grad1ent 30 40 50% allowed a cleaner and better separallon of 
m1crospores by s¡ze and developmental stages than a 50 60 70% grad1ent Results 
corroborated last year results md1catmg putal!ve cell divisions from pre ch11led tetrads 
cultured at 104 cell/ mi m 85 hqmd medmm at 26 C m the darkness Histological 
analys1s of cassava microsporogenesis was Imllated m September 2005 Improvements 
of the protocols were mtroduced and mformallon generated wiii be used to better des1gn a 
reproducible respons1ve m1crospore culture protocol Curren! work focuses on ta!lored 
cond11Ions for cultunng m1crospore suspens10n nch m selected type of stage of 
development The progress attamed and report herem 1s p10neer m the establishment of a 
reproducible protocol for the generat10n of doubled haplo1ds m cassava 
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PhyhylogenetJc Patterns In The Genns Mamhot Mili (Euphorb1aceae) 
B10geography And Comparahve Ecology Of Mesoamencan And Southamencan 
Spec1es 

Evoluhonary relahonsh1ps among wlld Mamhot spec1es are stlll uncertam Curren! 
stud1es have emphas1zed on the ongm of cassava (Mamhot esculenta subsp esculenta) 
one of the most 1mportant crops m tropical countnes without regardmg the rest of 
spec1es In order to quanhfy mter speclfic genet1c vanab1hty among w1ld Mamhot 
spec1es and to estabhsh a molecular phylogeny of the genus three plast1d (accD psal 
spacer trnL F spacer and trnL mtron) and three nuclear DNA regwns (G3pdh CAMI 
and CAM2) were sequenced Cmdosco/us was mcluded as outgroup Tree topology and 
geograph1cal d1stnbut10n of spec1es were used to mfer a bwgeograph1c hypothes1s of the 
genus The age of the d1fferent nodes was eshmated by means of a molecular clock 
cahbrahon Ecolog1cal data obtamed from the last monograph of Mamhot was also used 
to mfer the adaptatwn process of the spec1es to the1r curren! hab1tats Nuclear G3pdh was 
chosen to mfer the evolutwnary relat1onsh•ps of the spec1es due to the lack of vanatwn 
of the chloroplast genome the possJbllity of gene duphcatwns m the CAMI regwn and 
the positJve effect of natural selectwn on the CAM2 regwn The phylogeny shows a 
Central Amencan clade s1ster to the South Amencan spec1es The diverslficatlon of the 
last clade began m Braz1l dunng the Ple1stocene followed by m1grat1on of spec1es 
towards other parts of the South Amencan contment Glacml and mterglac1al penods 
could play an 1mportant role modulatmg the adaptahon to dry hab1tats The 
predommance of shrub forms could occur early m the evolutwn of Mamhot spec1es 
although a better samphng of spec1es IS needed 

Molecular marker ass1sted selechon (MAS) for the 1mprovement of local cassava 
germplasm m Tanzama for pest and d1sease res1stance 

The low adopllon of 1mproved cassava genotypes commg from centrahzed breedmg 
programs m many Afncan countnes ha ve led to the proposal of a decentrahzed breedmg 
scheme mvolvmg molecular marker ass¡sted selectwn (MAS) and partiCipatory plant 
breedmg (PPB) to accelerate the 1mprovement of local farmer preferred vanetles for 
pest and d1sease res1stance Improved mtroductwns of cassava from CIAT havmg 
resJstance to the cassava mosa1c d1sease (CMD) and the cassava green m1te (CGM) were 
evaluated m the field and 80 genotypes selected S1multaneously 27 and 24 vanetles 
were selected from local var1et1es collected from the Southem and Eastem zones 
respectlvely From the CIA T mtroductwns and local variehes were estabhshed m a 
controlled and polycross crossmg block at Chambez1 expenmental statwn Situated about 
60km North west of Dar es Salaam To date over 20 000 crosses have been made and at 
least 40 000 sexual seeds assummg an average of 2 sexual seeds per cross are expected 
PollmatiOn IS sllll on gomg to ach1eve a target of 60 000 sexual seeds m total The seeds 
w¡\1 be planted m January 2006 and molecular markers wlll be used to 1denhfy d1sease 
and pest res1stant genotypes for transfer to the smgle row tnal stage 
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S1mple sequen ce marker (SSR) evaluatwn of global germplasm resources m cassava 

Part of the actiVIhes of sub prograrnrne 1 of the Generatwn Challenge Program (GCP) 1s 
the charactenzatton of global crop genellc resources to define the genehc structure of 
germplasm collectwns as a first step to lookiDg for new genes and alleles that contnbute 
to solviDg the challenges of modem agr1culture A decJsion was rnade to analyze 3000 
cassava accesswns 1500 accesswns frorn CIA T s world germplasrn collecllon 1000 
access10ns from liT A s Afncan collecllon and 500 accesswns from EMBRAP A natwnal 
cassava gene bank w1th 36 SSR markers Data analys1s IDCludes assessment of genet1c 
structure usiDg pnnc1pal coordiDate analys1s (PCoA) and rnultldJrnenswnal scahng 
(MDS) based on mdiVIduals cluster analys1s based on country sarnples and an 
est1mat10n of genetlc diversity and al!ehc nchness Results obtamed so far are the SSR 
charactenzatwn of 2 575 genotypes w1th 30 SSR markers A cluster analys1s based on 
country of ongiD reveal a clear separat10n between access10ns from Afnca and the rest of 
the world confirmiDg findiDgs from prevwus studJes that shows that global cassava 
germplasm diversity 1s structured by regwn Sources ofth1s genellc differenllatwn could 
be seleclion for adaptatwn to agro ecolog1es partlcularly d1seases Other results me lude 
the Ident1ficat10n of a separat10n of sorne access1ons from Ghana N1gena and Central 
Arnenca The source of the observed structure could be selectwn m the Afncan 
accesswns and mtrogresswn frorn w¡Jd relatlves as well as IDdependent dornest1cat10n 
events for the Central Arnencan access1ons 

Development of physwlog•cal and genom1cs technolog¡es to tra1t gene d1scovery 

The molecular b10logy secllon 1s focusmg on three research areas wh1ch are 1) 
environmentally fnendly technology developrnent 2) abwtlc stress tolerance and 3) h1gh 
value crops The first area IS d¡rect!y related to the N•tnficatwn lnhibiilon (NI) ProJect 
lWe have started refimng the bwassay systern as part of a collaborat10n With JIRCAS m 
Japan to rneasure NI actiVIty and the assay systern IS bemg used for screemng Brach1ana 
and nce genotypes A new NI project w•ll be Iaunched by JIRCAS frorn Apnl 2006 for 5 
years and the planned actiVIIles ID th1s proJect WIII enhance understandiDg of bwlog¡cal 
NI toward genellc Irnprovernent ofth1s tra1t m Brach1ana and other crops ID collaborat10n 
Wlth JIRCAS 

The second research area IS rnamly related to drought/water saviDg technology For the 
Generat10n CP and DREB proJeCt we lack expert1se m crop phys10logy for drought 
particular! y m nce Sorne efforts were rnade th1s year on th1s aspect and we w¡ll develop a 
more strateg1c plan to bu1ld the expert1se at CIAT We have made sorne progress on 
understandmg phys10log•cal and molecular aspects of alurnmum tolerance m Brachzarza 

Wllh regard to h1gh value crops the rnam focus 1s the utthzatwn of fui! length cONA 
clones for cassava genellc Improvernent wh1ch was developed m collaborat10n w1th 
RIKEN m Japan About 20 000 cONA clones will be sequenced by RIKEN by March 
and the resultan! genom1c resources can be shared by both IDSI!tutes to Idenllfy trait 
gene(s) of mterest D•scuss1on 1s underway to develop col!aborallve work between As1a 
(Thailand) Japan and CIA T 
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Molecular analysis of a BC3F2 populatwn from the cross Lemont x O bartlw 

W1ld nce spec1es represents valuable genellc resources to broaden the genellc base of 
cult1vated nce Two nce samples collected m Salahond1ta Pacific Coast and Santa Rosa 
VIIlavicencw Meta were shown to be a tetraplmd spec1es (CCDD) belongmg to 
O lat¡foha After severa! backcrosses to O saliva Il was possible to recover fertJle plants 
havmg mtrogressed traJts from the wiid progemtor sorne plants presented addiiional 
chromosomes These hybnd plants represen! a very valuable genetic resource for genellc 
and breedmg purposes The presence of bi valents al diakmesis m F 1 plants could be 
mdicatwns of recombmat10n between genomes of different spec1es Chromosome 
behavior was abnormal m Fl BC2 and BC3 progemes which causes high plant stenhty 
Polymorphic markers were Jdenllfied which could be used to assess mtrogresswns from 
the wiid progemtor Prehmmary results showed that O /atifo/w IS resistan! to nce blast 
nce hoJa blanca virus and Tagosodes oryzzco/a This findmg has very Important positive 
ImphcatiOns for our breedmg program smce new alleles become avmlable for further 
breedmg work 

In vuro Propagatwn and Regeneratwn of Solanum qUitoense (Lulo) Plants and the1r 
Use as Ehte Clones by Resource Farmers -

A four year proJect (2001 2005) on the development of m vllro approaches for lulo 
funded by the Colombian Mmistry of Agnculture and CIA T was accomphshed The 
objective ofthis work was to develop m vuro protocols that facihtate (a) the conservatJon 
of germplasm (h) the mulllphcallon and distnbutiOn of healthy eh te clones selected by 
farmers (e) the evaluatwn of m vi/ro propagated plants vs sexual seeds propagated 
plants m farmer s fields and d) the high efficient plant regenerat10n as a first step for 
settmg the basiS and development of gene transfer technology to this tropical frUit 
species Solanum qulloense also known as lulo m Colombia and naranJilla m other 
countnes has great potenllal to become a premmm product for local and export markets 
Recently lulo evolved from bemg a fruit for local fresh consumpt10n to become an 
mdustnal high value crop as mgredient of JUices yogurt flavonng and processed food 
mcreasmg Its market value Vanous diseases and pests affect Ils productwn and plant 
breedmg IS at a young stage A maJor constramt for the rapid adopt10n of lulo by the local 
farmers IS the hmited availabihty of ehte clonally propagated germplasm free of 
pathogens Rapid clona! mulllphcahon of htgh quahty plantmg matenals 1s of paramount 
Importance to obtam umform ehte plants Genetic transformallon could also facihtate 
sphcmg m genes for traits of mterest Results showed (detailed mformat10n are found m 
SB2 Reports from 2001 to 2005) the establishment of an effictent reproducible true type 
m vllro propagatJOn protocol of eh te clones and field grown clones selected by farmers It 
was al so demonstrated a stepwise progress for the scale up use of the technology from the 
laboratory to the greenhouse small scale expenmental field to larger scale farmers field 
With the partiCipallon of farmers a process was Imllated to evaluate the advantages/ 
disadvantages of usmg m vztro propagated plants as plantmg matenals to estabhsh new 
crops Thousand of m vllro propagated lulo plants were generated from selected 
commercial clones by expenenced resource farmers and evaluated m the field usmg 
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parttctpatory research approaches m two commerctal zones m Colombta (Pescador 
Cauca and Tterradentro Hmla) wtth the atm of companng m the field the performance 
of the m vllro plants wtth those conventtonally propagated matenals through seeds The 
potenttal advantage of the m vllro source ts the supply of pathogen free homogenous 
plants mamtammg the selected tratts of the eh te matenals Accordmg to the farmers the 
111 1 1tro generated plants showed htgher vtgor earher development and rootmg respect to 
seed propagated plants wh1ch was corroborated by the sta!IS!Jcal analyses In vllro 
propagated plants flowered and fructtfied earher than seed denved plants It was also 
found that one of the m vllro maten al den ved from a selected m Cauca (clone JY E 1) 
showed the htghest productlVlty Th1s clone was selected by farrners from T1erradentro 
Cauca and then was evaluated m a dtfferent locatton (Pescador Cauca) Th1s proJect had 
seta p1lot expenence that now w¡th fundmg from the Mm1stry of Agnculture compettttve 
gran! JS allowmg expandmg these findmgs to other lulo growmg regwns m Colomb1a 
mcludmg Valle del Cauca Caldas and Rtsaralda as well as gerrnplasm exchange 
between fam1ers from dtfferent regtons anda vehtcle to canahzed advanced breedmg lulo 
matenal from Corpotca lt JS also g1vmg the ground for a regwnal new ¡m!Ja!Jve under 
forrnula!lon seekmg fundmg from Fontagro that mcludes Ecuador 

G Problems encountered and the1r soluhons 

Budget allocahon and mternal charges 

As acknow ledged by all the SB 2 staff has managed m the past decade to ratse CIA T 
profile w1th the research commumty and was successful to secure funds from a w1de 
range of donors by partiCipatmg m sorne very compe!Jttve grants As the results of the 
team efforts SB 2 has been able to contnbute stgmficantly to the econom1c health of the 
center However the d1sproportwnate percentage on overhead and mternal charges 
1mposed on SB 2 proJects have stretched SB 2 staff capac1ty The concerns of the team 
are the curren! sttuatwn where SB 2 staff have a far larger borden than any other proJects 
to contnbute to the non core fundmg of the center wiii result m a reduced CIA T capac!ly 
to dehvery on prevwus commttments made to donors Such sttuatwn has affectmg the 
efforts of the tean1 to 1mprove the mfrastructure of the labs or to hue needed post docs 
budgeted m sorne spectal proJects D1scusswns wtth management are on gomg to seek a 
solullon to such problem 
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BmmformatJcs 

The iSsue was raised m 2002 To respond to the need of the proJect the director of 
research allocated from CIA T strategic resources funds to cover part of the salary of a 
post doc The rest of the needed funds carne from a small grant from the Generation 
Challenge Program However the allocatJon iS for one year and iS a temporary measure to 
address an expandmg need of the team for such expertise While the team has prepared 
severa! proposals tramed JUmor staff m b10mformat1cs and estabhshed alhance both m 
Colombia and with ARI the team iS not gettmg the needed support The only immediate 
solut10n iS to have a post doc for an additJOnal two years with full fundmg from the 
central strategic funds 

Need for pbysmlogy support 

Sb 2 staffhave been qUJte successful m the past three years m ra1smg funds for proJect on 
ab10t1c stress The proJects mvolve the mtegrahon of breedmg molecular b10logy and 
phys10logy Such success has pul a heavy burden on Dr Rao the only plant phys10logJSI 
currently based a headquarters A proposal made by semor management m 2004 to hJre a 
post doc to work w1th Dr Rao never matenahzed To address such hm1tat10n the team 
has expanded Jts collaboratwn w1th plant physwlogist workmg at IVIC m Venezuela and 
prepared a pro posa! that mcluded plant physwlog¡sts from CIRAD Stlil CIA T 
management needs to address such strategic iSsue at the Center leve! and not a proJect 
leve! 

Lack of structured pbenotypic databases 

One the maJor strength of the mtemahonal centers iS the wealth of phenotyp1c 
mformatwn on germplasm and breedmg !mes accumulated over the years Such umque 
sets of data are becommg key to gene d1scovery when mtegrated With CIAT molecular 
markers work Due to h1stonc reasons severa! of the data taken on beans cassava and 
forages are not complete! y depos1ted m structured databases that can be qUJckly quened 
The only viable solut10n to addressed th1s 1ssue 1s to have management 1mposed on the 
researcher a stnct deadhnes to mcorporate the data 

Recurrmg problems raised m 2002 2004 

o S pace the team needs more space for ViSJtmg researchers and lab areas 

o Mamtenance of maJor eqmpment the central fund allocated dunng the past 
ten years has been drastJcally reduced Severa! of the maJor eqUJpment such as 
the sequencer and m1croarray spotter are now wllhout a proper mamtenance 
for the past two years The lack of prevenllve mamtenance for other p1ece of 
eqUJpment are also generatmg senous problems 

o Salary of natwnal recrmted staff Sorne of the maJor iSsues rmsed m 2004 
were resolved m collaborat10n w1th Human resources However the Js an 
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urgen! need to fonnulate a long tenn strategy for promotwn and salary 
mercase and for the allocatlon of funds to ensure eqmty across the Center 
Right now sorne of the promotwn of assistants IS hnked availabiiity of funds 
and to ment creatmg senous meqmty among the natwnal recrmted staff 

Plan for next year 

Bwfortlficatwn The bean and cassava team members Will contmue their mvolvement m 
the HarvestPlus challenge program Based on HarvestPlus recommendatwns the cassava 
transgemc work Will be mcreased m collaboratlon with The Umversity ofFreiburg 

As part of the AgroSalud - CIDA bwfortificatwn proJect for LA the bean and nce team 
members will mercase their activiiies that mclude breedmg and marker assisted selectwn 
for key genes related to Iron and zmc The team Will also mteract With the partners of 
AgroSalud at CIP CIMMYT CLAYUCA and EMBRAPA to develop a diet based 
strategies for deployment of bwfortified crops The project wiii mteract With HarvestPlus 
and wiii demonstrate the capacity of CIA T to lead a project that can be considered as an 
example of collectlve action between CG and NARS mstitutwns 
AbiOtlc stress Generation Challenge Program Team members wiii Implement the 
three proJects (two Cassava and one on nce) funded by the Generation Challenge 
Program as part of the competi!lve grant system The team members will al so expand the 
work on gene discovery for drought as part of collaboratwn between the molecular 
bwlogy sectlon and severa! collaborator m ARI and NARS 

Bwsafet) SB 2 staff will be submittmg to the World Bank GEF a regional proJect to 
assisl Natwnal Programs m the techmcal Implementallon of the Cartagena protocol The 
World Bank had approved fund m 2005 lo prepare the proJect The countnes mvolved 
mclude Colombia Brazii Peru Mexico and Costa Rica In addllwn SB 2 staff wiii 
contmue their support to NARS by conductwn capacity bmldmg workshop 

Charactenzation ofw1ld relatJVes of crops m Central Amenca and Colombia The 
World Bank has approved funds for CIAT and IICA to develop a propasa! the 
Conservatwn and Sustamable Use of Neotropical Nallve Crops and Wild Relallves of 
Crops ProJect Team member wiii be prepanng the full propasa! m 2006 for submiSsion to 
the GEF The project Will mvolve among others the mam bwd¡verslly msiitutes m Central 
Amen ca and Colombia, the Museum of Natural h1story of the Smithsoman and severa! 
other research mstnutwns from the US Mex1co Central Amenca and Colombia 

Tools development Teams members Wlll mercase the1r acllv!!Ies m the uses of gene 
expresswn Real Time PCR and Smgle Nucleotlde Polymorph!sm as part of the gene 
d1scovery and marker ass1sted selectwn projects 

1 argeted sequencmg ol cassava bean and Brachiana EST and full length cDNA wiii be 
pursued with partners coupled by m house annotallon and when needed With the 
processmg of microarray chips 
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In additton to the Lab Informatton Management System the team will complete the 
development of severa! bwmformal!cs tools related lo gene annotallons SNP d1scovery 
Melabohc palhway searches and slruclured onlolog1es searches 

ProJect md1cators 

PubhcatiOn 

• Refereed Joumals Pubhshed 19 

• Refereed Joumals Submitted 15 

• Book Chaplers 5 

Technologies and tools 

• More lhan 1 O genes and QTLs mdeldied m nce bean cassava and Brach1ana 
• Full Ienglh cONA hbranes were developed for cassava and Brach1ana 
• Severa! rool promolers were Identified m cassava 
• BAC hbrary for Barch1ana developed al Clemson Umvers1ly 
• SNP pnmers developed for beans and nce for mappmg and laggmg proJecls 

H Strengthenmg NARS 

The proJect concentraled Its efforts lh1s year on slrenglhemng NARS lhrough a senes of 
events e11her at CIAT headquarters or at NARS facilities More than 500 persons from 
natwnal and natwnal msl!tutwns VISiled and or rece1ved trammg w1th SB 2 ProJect Staff 
or partiCipated m SB 2 events 

• ImplementatiOn Planmng Workshop for PDF BConservatwn and 
Sustamable use ofNeolropical N al! ve Crops and Wild Relal!ves of Crops 
January 17 19 2005 (8 partlc1pants) 

• Workshop of Molecular Bwlogy Bases and Data Base lnformatwn 
February 4 5 2006 (19 partJcipants) 

• HarvestP!us consultancy for CIDA Latm Amencan Bwfortifical!on 
ProJect August 7 11 2005 ( 25 partlclpants) 

• Workshop on Bean Breedmg for Nutntwnal value and Tolerance to the 
drought August 15 19 2005 (33 partlc1pants) 

• How can lhe poor benefit from the growmg markets for h1gh value 
agncultural products? October 3 5 2005 (37 partlc1pants) 
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• Bwsafety m Centers of Bwd1vers1ty Bmldmg Techmcal Capac1ty m Latm 
Amenca for Safe Deployment of Transgemc Crops (a multy country 
approach for Braz1l Colomb1a Costa R.lca Mex1co and Peru) October 
24 26 2005 (42 parhc1pants) 

• HarvestPius S1xth ProJect Adv1sory Commlltee (P AC) Meetmg 
November 7 8 2005 (28 parhc1pants) 

• Detectwn of Genellcally Modlfied Plants October 5 6 2005 (27 
par!lc1pants) 

• Senators of the Repubhc attended Workshop on Bwtechnology and 
Gene!lc Mod1ficatwn crops CIAT October 27 2005 (15 partlc1pants) 

1 Strengthenmg the techmcal capacJ!les of CIAT SB 2 Ass1stant 

As part of a long term strategy the proJect has managed to mcrease the techn1cal 
capaclty and expert1se of the SB 2 ass1stants and assoc1ate W1thout havmg access to 
addnwnal funds the proJect took advantage of severa( opportum!les to ach1eve such 
trammg 1) Spec1fic courses were 1den!lfied and ass1stants were encouraged to apply to 
fellowsh1ps prov¡ded by certam courses 2) trammg components were bu1ld m 
collabora!lve proJects 3) targeted fundmg from specml proJect to needed trammg m key 
areas As mentwned m prevwus reports SB 2 ass1stants managed agam m 2005 to get 
accepted to one of the h1ghly compe!l!lve courses at the Cold Spnng Harbor where 
attendance 1s usually restncted to a max of 20 part!Clpants In total m the past 5 years 6 
SB 2 ass1stants were accepted at courses at the Cold Spnng Harbor In add1t1on severa( 
ass1stants are engaged m graduate stud1es at the Master or PhD level w1th full support of 
the respect1ve superv1sor 

Soto Maunc1o Umvers1te de Perp1gnan (Perp1gnan France) February 05 2005 to 
apnl 16 2005 Workmg w1th M1croarray analys1s and Gene express10n analys1s 
usmg Real T1me PCR technology 

2 Soto Mauncw Work on Molecular Bwlogy m R1ce and Yuca IRD France 
February 5 March 24 2005 

3 Soto Mauncw UmvefSlty of W1sconsm Mad1son June 27 28 2005 USA 
Connectmg Underrepresented H1gh School Students w1th Genom1cs Workshop 

4 Duque Mynam Cnstma M1xed models course CATIE Costa R.lca March 13 19 
2005 

5 Chavamaga Paul Updatmg on Gene!lc Mod1fica!lon of Cassava Danforth Plan! 
Sc1ence Center March 2 7 2005 
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6 Soto Maunc10 Rodnguez Fausto and Galmdo Leonardo attended Latm 
Amencan workshop ofbwmforma!Ica Cartagena June 20 24 2005 

7 Rojas Fernando IPGRI Rome June 2005 Parttctpatwn m the Generatwn 
Challenge Program (GCP) Web Servtces Workshop 

8 Rojas Fernando !CARDA - SYRIA February 2005 Parttctpatwn m the 
Smger Workshop 

9 Rops Fernando Feb 2005 Parttctpa!Ion m the ICIS Workshop as part of the 
Generatwn Challenge program 

1 O Chavamaga Paul Stallsttc Course on data mterpretallon Tecnologtca de Peretra 
Juho 29 2005 

11 Chavez Lucta Carotens Analysts Braztl Sao Pauto EMBRAPA CNPMF 
Salvador Braztl August 20 2005 

12 Arango Jacobo Trammg on PCR Real Ttme Fretgburg Umverstty Alemanta 
October November 2005 

13 Rodnguez Fausto Advanced Bwmformaucs Course Cold Spnng Harbor USA 
October 11 - November 04 2005 

14 Berna! Dtana Mtcroarray destgn and data analysts trammg course at !he TIGR 
WashDC 

Streogtheomg the techmcal capac1hes of NARS 

The proJect contmued tts efforts thts year on strengthemng NARS through a senes events 
etther at CIA T headquarters or at NARS facthttes A total of more than 500 persons from 
natwnal and natwnal ms!ltullons recetved trammg wtth SB 2 ProJect Staff or parttctpated 
m SB 2 led events 

1 Implementatwn Plarmmg Workshop for PDF B Conservallon and Sustamable use 
of Neotroptcal Nauve Crops and Wtld Relatlves of Crops January 17 19 2005 
(8 partJcJpants) 

2 Workshop of Molecular Btology Bases and Data Base Informatwn February 4 5 
2006 (19 partJCJpaots) 

3 HarvestPlus consultancy for CIDA Latm Amencan Bwforttficatwn ProJect 
August 7 11 2005 ( 25 partlclpants) 
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4 Workshop on Bean Breedmg for Nutnhonal value and Tolerance to the drought 
August 15 19 2005 (33 parhc1pants) 

5 How can the poor benefit from the growmg markets for h1gh value agncultural 
products? October 3 5 2005 (37 partiCipants) 

6 B10safety m Centers of B10dJvers1ty Bu1ldmg Techmcal Capac1ty m Latm 
Amenca for Safe Deployment of Transgemc Crops (a multy country approach 
for Brazli Colombia Costa R1ca Mex1co and Peru) October 24 26 2005 (42 
part1c1pants) 

7 Staff SB 2 orgamzed and conducted m collaborahon 
mst1tut10ns R1ce bwfort1ficat1on planmng meetmg 
Invesllgacwnes del Arroz en La Habana Cuba 

wl!h nahonal research 
w1th the Instituto de 

8 SB 2 staff co orgamzed the Herram1entas moleculares para el meJoramiento de la 
tolerancia al stress abw!lco en plantas coordmated by IVIC Venezuela Around 
30 35 part1c1pants from Colombia Venezuela Cuba N1caragua Domm1can 
Repubhc BoliVIa Clule Braz1l and Argentma were tramed m each workshop 
2005 

9 Staff SB 2 organ1zed the II Natwnal Course on Hybnd1zat1on and analySIS of 
DNA M1croarrays December 5 7 2005 Around 25 part1c1pants from Colomb~a 
and CIAT 

lO Bwsafety Workshop offered to Mm1stry of Agncultural December 2005 (22 
part1c1pants) 

11 Implementatwn Plarmmg Workshop for Conservahon and Sustamable Use of 
Neotrop1cal Na!lve Crops and Wlid Relallves of Crops To prepare for the World 
Bank a proposal for Agrob10d1 vers1ty CIA T January 17 19 2005 (8 
part1c1pants) 

J Curren! Graduate Students 

PhD 12 
• MSc 13 
• Undergraduate 36 
• Complete Thes1s 22 
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K Resource Mob1hzatiOn 

ProJect approved or on gomg 

• BMZ Germany 
Amen ca 

Bean genom1cs for 1rnproved drought tolerance m Latm 

• Colc1enc1as - Obtencwn de nuevas vanedades de fnJol comun con atnbutos de 
rend1rn1ento y potenc1al para nuevos mercados utilizando selecc10n convenc1onal 
y as1st1da por marcadores moleculares Umvers1dad Nacwnal w1th CIAT 

• Generatwn Challenge Program 
analys1s 

TILLING mutagenes1s and drought gene 

• Harvest Plus Challenge Program - Bwfortlfied crops for human nutntlon 
Harvest Plust challenge program vanous donors 300 000 USD/yr (2003 2008) 

• USAID - Breedmg staple crops for 1mproved m1cronutnent value 400 000 
uso (2002 2004) 

• Ecofondo - ManeJo del germoplasma local y aumento de la agrob1dod1vers1dad 
de fnJol y ma1z con vanedades bwfortlficadas para meJorar la nutncwn en 
comurudades rurales del departamento de Nanno - FIDAR w1th CIAT-

• Fontagro - MeJoramiento de la nutncwn humana en comumdades pobres de 
Amenca Latma utilizando mmz (QPM) y mjol comun bwfort1ficados con 
m1cronutnentes 

• BwCassava Plus a proJect to develop new cassava cultlvars w1th 1mproved 
nutnuonal status for sub Saharan Afnca Gales Foundatwn US$260 000 for 5 
years 

• Development of Low Cost Technolog1es for Pyram1dmg Useful Genes From Wlld 
Relatlves ofCassava mto Ehte Progemtors GCP US$894 420 for 3 years 

• Identlfymg the phys1olog1cal and genetlc trmts that make cassava one of the most 
drought tolerant crops GCP US$78 806 for 3 years 

• Development of Molecular Markers Assocmted wllh Genes for Useful and 
Umque Tra1ts m W1ld Progemtors ofCassava for Marker A1ded Introgresswn mto 
Eh te Cassava Cultlvars SIDA FORMAS SEK494 000 for 2 years 

• Identlficatwn of Genes Controlhng Starch Accumulatwn and Quahty m Cassava 
(Mamhot esculenta Crantz) Towards the Development of Vanetles w1th Novel 
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Quahty and Htgh Content of Starch (Htgh Value Cassava) SIDA FORMAS 
SEK495 000 for 2 years 

• Graduare Leve! (M Se ) Trammg m Plan! Breedmg for NARs Screnl!sts from 
Mozambrque Rockefeller Foundatwn US$144 000 for 2 years 

• A One Month lntensrve Course m Cassava Breedmg for NARs Cassava Breeders 
from U ganda K en ya Tanzama and Mozambrque Rockefeller FoundatiOn 
US$44 000 for 1 year 

• Improvement of the nutntwnal value of cassava htgh storage protem content and 
zero cyamde cassava DANIDA US$120 000 for 3 years 

• Proof of Concept Molecular Breedmg Commuml!es of Pracl!ce GCP 
commtssroned grants US$30 000 for 2 years 

• A datase! on allele drversity at orthologous candrdate genes m GCP crops 
(ADOC) GCP Commrsswned grants US$30 000 for 2 years 

• A Pubhc Pnvate Partnershtp to Commerctahze Htgh Protem and Beta Carotene 
Rtch Cassava Vanel!es for the Ammal Feed Flour and Cassava Chtp Markets 
The Govemment ofNrgena US$14mtlhon for 4 years 

• CIDA Canada Agrosalud Htgh tron and zmc nce !mes US$235 000 

• GCP Unlockmg genel!c dtversrty SPI and SP2 US&4 500 

• GCP Evalual!on ofT DNA mutants to drought stress US$ 3 000 

• GCP Explonng natural genel!c vanal!on developmg genomrc resources and 
mtrogressron !mes for four AA genome nce relaltves US$ 4 500 

• CIAT Yale Umv Consortmm Screenhouse and field evalual!on of Ac/Ds 
mutants USDA US$ 4 000 

• HP Rrce crop ldenl!fical!on and expressron analysrs of genes tmportant for rron 
translocal!on to the nce gram US$200 000 Two years proJect startmg m 2006 PI 
Dr Janette Palma Frett Umverstdade R10 Grande do Soul Porto Alegre Braztl 

• Assrstmg Dtsaster affected and chromcally stressed commuml!es m East and 
Central Afnca USAID/OFDA 8 case studres 7 countnes Full volume pubhshed 
March 2002 March 2005 Total Amount USD305 650 

• Seed Atd & Germplasm restoratron m drsaster srtuatwns IDRC Shows that 
CGIAR not mvolved m Germ Restoral!on m acule stress June 2003 March 2005 
(ext to August) Total Amount \98 000 CAD (126 000 USD) 
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• Long tenn seed Atd m Ethtopta IDRC Addresses chromc stress areas and 
extreme poverty June 2005 May 2007 Total Amount 232 000 USD 

• Gettmg htgh y¡eldmg and adapted bean van elles mto the hand and fields of seed 
stressed farmers USAID Htgh tmpact 73% of farmers reached had never been 
reached wtth new bean vanetles pnor October 2003 February 2005 Total 
Amount 150 000 USD 

• Systematlc evaluatwn of nce mutan! collectwns for condt!lonal phenotypes wtth 
emphasts on stress tolerance Generatwn CP 40 000 US$/2005 

• Crop gene expresston profiles and stress gene arrays Generatwn CP 23 000 
US$ 2005 

• Evaluatwn and deployment of transgemc drought toleran! vanettes Generatwn 
CP 33 479 US$/ 2005 2006 

• Bean genomtcs for tmproved drought tolerance m Central Amenca BMZ 16 000 
US$/2005 

ProJects funded and the1r Donors (Oct 2004 - Sept 2005) 

• BtoCassava Plus a proJect to develop new cassava cultlvars wtth tmproved 
nutntlonal status for sub Saharan Afnca Gates Foundatwn US$260 000 for 5 
years 

• Development of Low Cost Technologtes for Pyramtdmg Useful Genes From Wtld 
Relattves ofCassava mto Ehte Progemtors GCP US$894 420 for 3 years 

• Jdenttfy¡ng the phystologtcal and genetlc tratts that make cassava one of the most 
drought toleran! crops GCP US$78 806 for 3 years 

• Development of Molecular Markers Assoctated wtth Genes for Useful and 
Umque Tratts m Wtld Progemtors ofCassava for Marker Atded Introgresswn mto 
Eh te Cassava Cultlvars SIDA FORMAS SEK494 000 for 2 years 

• Identlficatwn of Genes Controlhng Starch Accumulatwn and Quahty m Cassava 
(Mamhot esculenta Crantz) Towards the Development of Vanelles wtth Novel 
Quahty and Htgh Content of Starch (Htgh Value Cassava) SIDA FORMAS 
SEK495 000 for 2 years 

• Graduate Leve! (M Se ) Trammg m Plant Breedmg for NARs Sctentlsts from 
Mozambtque Rockefeller Foundatwn US$144 000 for 2 years 

29 



o A One Month Intenstve Course m Cassava Breedmg for NARs Cassava Breeders 
from Uganda Kenya Tanzama and Mozambtque Rockefeller Foundatwn 
US$44 000 for 1 year 

o Improvement of the nutnllonal value of cassava htgh storage protem content and 
zero cyamde cassava DANIDA US$120 000 for 3 years 

o Proof of Concept Molecular Breedmg Commumttes of Pracllce GCP 
commtsswned grants US$30 000 for 2 years 

o A datase! on allele dtverstty at orthologous candtdate genes m GCP crops 
(ADOC) GCP Commtsstoned grants US$30 000 for 2 years 

o A Pubhc Pnvate Partnershtp to Commerctahze Htgh Protem and Beta Carotene 
Rtch Cassava Vanelles for the Ammal Feed Flour and Cassava Chtp Markets 
The Govemment ofNtgena US$14mtlhon for 4 years 

o Dehvery of Transgemc Rtce Culttvars to Seed Producers and Farmers m Troptcal 
Amenca US$ 300 075 (2001 2005) Donor The Rockefeller Foundatwn 

o Development and use of mbred !mes m cassava breedmg Donor The Rockefeller 
Foundatwn USD 1 008 800 (2003 2006) 

o Development of an In Varo Protocol for the Producllon of Cassava Doubled 
Haplotds and tts Use m Breedmg CIAT - ETH (Swttzerland) SCIB (Chma) 
Donor ZIL 

o Swttzerland CHF 229 258 (2004 2007) Approved October 2004 

o FLOWERS FRUITS AND ROOTS MOD!F!CATION OF FLOWER!NG TO IMPROVE TRA!TS 
OF AGRICULTURAL IMPORTANCE CIAT MAX PLANCK INSTITUTE GERMANY 
DONOR THE ROCKEFELLER FOUNDA TI ON USD 410 640 (2004 2008) 

o Gene Flow Analysts for Envtronmental safety m the Troptcs CIA T- Umverslly 
of Costa Rtca- Hannover Umverstty and BBA Germany Donor EURO 450 000 
(2005 2006) 

o Development and evaluatwn of drought toleran! nce transgemc plants GCP SB3 
USD 70 000 (2005 2006) 

o Lulo (Solanum quztoense naranJilla) wtth added value New altemallves for the 
small farmer CIA T CORPOICA Col $ 499 mtlhon (2006 2008) 

o Bwsafety m centers of bwdtverstty Bmldmg techmcal capactty m Latm Amen ca 
for safe deployrnent oftransgemc crops GEF World Bank USD 5 mtlhon PDF 
B (pre proposal) approved August 2005 USD 260 000 (November 2005 July 31 
2006) 
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o Development and evaluatiOn of drought toleran! nce transgemc plants GCP SB3 
USO 70 000 (submitted March 2005) 

o Lulo (So/anum qUltoense naranJilla) wllh added value New altemallves for the 
small farmer CIAT CORPOICA Col$ 499 m!lhon (submitted July 2005) 

o CIDA Canada Agrosalud H1gh 1ron and zmc nce !mes US$235 000 

o GCP Unlockmg gene!IC diverslly SPI and SP2 US&4 500 

o GCP Evaluatwn ofT DNA mutants lo drought stress US$ 3 000 

o GCP Explonng natural genet1c varia!IOn developmg genom1c resources and 
mtrogress10n !mes for four AA genome nce relallves US$ 4 500 

o CIA T Y ale Umv Consorllum Screenhouse and field evaluatwn of Ac/Ds 
mutants USDA US$ 4 000 

o HP Rice crop IdenllficatiOn and expresswn analys1s of genes Importan! for uon 
translocatwn to the nce gram US$200 000 Two years proJect startmg m 2006 PI 
Dr Janette Palma Frett Umvers1dade R10 Grande do Soul Porto Alegre Braz!l 
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